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Presentation Outline

- Summary of LimnoTech modeling activities in WBLE
- Overview of Maumee SWAT model

- Maumee SWAT calibration:

— “Goodness of fit” calibration statistics (flow, pollutant loads)
— Additional model-data comparisons (e.g., tile flow, crop yield)

- SWAT scenario evaluation:
— Review chosen scenarios
— Results of scenario runs




Relevant Modeling Activities in WBLE

Watershed Modeling:
Blanchard River — AnnAGNPS (USACE, 2009-10)
Tiffin River — SWAT (USACE, 2011-12)

Ephemeral gully erosion represented

Farmer reverse auctions — cover crops, filter strips, t|Ie
drain management

Preliminary evaluation of “upscaled” BMPs (GLPF)
- e.g., cover crops, conservation tillage

“4R” nutrient management evaluation (IPNI)

“Western Lake Erie Ecosystem Model” (WLEEM)

Simulates nutrient transport & fate, harmful algal
bloom (HABs)

Various funding sources - recently applied for Annex 4
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Maumee SWAT Model Lineage

Based on original EcoFore SWAT model (Bosch et al. 2011):

Subbasin delineation roughly based on HUC-12 delineation
Simulation time period: 1995-2005

Key LimnoTech refinements include:

SWAT 2012 framework adopted (updated from SWAT 2005)
Simulation period updated to 1995-2010

Incorporation of detailed cropland management input data
from ARS Maumee CEAP SWAT model

Preliminary representation of soluble reactive P (SRP) transport
through tile drains




Hydrology Calibration Metrics
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Water Budget for Entire Maumee Basin

AET Wetland evap + Plant ET
2272  (inches)

Soil Layers &
Shallow Aquifer

ASoil
-0.03 Qtile

5.48

Seep Seepage to Deep Aquifer

0.80 (inches)

Water Yield as a % of Precipitation

Precent of Streamflow

Surface Runoff to Reach

Lateral Flow to Reach

Tile Flow to Reach

Groundwater Flow to
Reach

Loss Breakdown

Actual Evapotranspiration
Surface Runoff to Reach
Lateral Flow to Reach

Tile Flow to Reach
Groundwater Flow to Reach
Change in soil storage
Seepage to Deep Aquifer

Tile Drainage (as % of precipitation):

* Target range: 10-31% (mean: ~21%)

e Model: ¥19% on tile-drained land




Tile Flow by HUC-8 Watershed

From Model

Target Tile %

HUCS

Tile Flow

(Avg., % of Precip)

% Area
Tiled

MIN

MAX

In Range?

Blanchard
Lower Auglaize
Lower Maumee
St. Joseph

St. Marys

Tiffin

Upper Auglaize

Upper Maumee

15%
12%
10%
17%
17%
16%
16%
16%

35%
38%
67%
63%
32%
11%
19%
30%

8%
8%
6%
6%
8%
/%
8%
5%

31%
33%
25%
23%
31%
26%
29%
30%

YES
YES
YES
YES
YES
YES
YES
YES




Water Quality Calibration
Metrics




Landscape Nutrient Yields

Average Landscape Loading, Agriculture

100 W Literature Average B Maumee SWAT
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Tile Drainage: Dissolved Nutrients

SRP in Tile Drainage NO; in Tile Drainage

0.06 25

0.05

0.04

0.03

0.02

0.01

=
o0
&
=]
@]
os
&
S
<~
(@
<]
Q
a
o
(@)
A
'
N
2
;

Tile NO; Concentration, mg/L

0

Observed Range: ~ 0.01 — 1.0 mg/L Simulated NO, loading of 21.15 kg/ha for tile-
(K. King, OSU) drained AGRR lands.

Compares favorably with 23.17 kg/ha
() measured by Kladivko et al., 2004 for Indiana




Nutrient & Sediment Calibration Metrics
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“Spring” P Loads: Feeding Harmful Algal
Bloom Production (Waterville)

Total Phosphorus Load (March-July) TP Loading 1:1 Plot (M&fCh-JU'V)

B SWAT-simulated B Observed ® Simulated vs. Observed (Mar-July)
—— Linear (Simulated vs. Observed (Mar-July))

Observed TP Load (MT)
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Simulated TP Load (MT)
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R2: 0.78
NSE: 0.62 (Good / Satisfactory)
PBIAS: -10.6 (Very Good)




Crop Yield Comparison (2000 — 2005)
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Maumee SWAT: Evaluating
Extreme Scenarios




Inclusion in the WLEB Assemblage

Modeling teams presented their calibrated Maumee
models at a workshop in June at the University of Michigan

Water Center

@,

All models were updated to run a common time period
(2000 to 2014) with first five years used as model warmup

All models were given a common set of precipitation and
temperature inputs

All mode

No recali

s were given a common set of point source inputs

oration




What Scenarios?

Fertilizer placement:
Subsurface fertilizer All cropland will have fertilizers applied to the subsurface.
application
Fertilizer rate: All cropland will have P fertilizer rates cut by 50% of baseline condition. N fertilizer rates are
P fertilizer rate cut in half the same as baseline.
Fertilizer timing I:
P applied in spring
Fertilizer timing I:
P applied in fall
Cover crop:
Cereal rye
Drainage water
management: All cropland will have tile drains held near the soil surface over winter and summer months.
Testing the approach
Tillage:
Continuous no-till
Crop rotation I:
Continuous com
Crop rotation ll: All cropland will be converted to a rotation including at least one year of wheat, using whatever
Winter wheat wheat-containing rotation each model already includes in the baseline.
Buffer strips:
Average effectiveness
Wetlands: One wetland scenario will potentially be run through all models to test the approach of
Testing the approach simulating wetlands in SWAT.

All cropland will have P applied in the spring prior to planting

All cropland will have P applied in the fall following harvest

All cropland will have a cereal rye cover crop applied in all winters that the ground was bare.

All cropland will be managed without any tillage except for a no-till drill at crop planting.

All cropland will be converted to a continuous corn crop rotation.

All cropland will be given a buffer strip of average effectiveness.

Each scenario is applied to 100% of the applicable AGRR HRU areas




Total P Results

March to July TP Load at Waterville

Baseline
Scenl_Incorporate
Scen1d_Filter
Secen1_Wetlands
Scen12_MoPointSources
Scen2_Decoreasel
Scend_FertBeforePlant

Scend_FertAfterHary

Total P (MT)

Scend_CoverCrop

Scend_DWh

Scen7_ContMoTill
Scend_ContCorn

Scen? _Cont_CWS

2007 2008 2008 2010 2011 2012 2013




Total P Results
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Mineral P Results

March to July Mineral P Load at Waterville
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Behind the Scenes....

Year Range: 2005 - 2014

HRUs #83: SBO06: AGRR (: 83.00)
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HRUs #83: 5B006: AGRR (: 83.00)

Behind the S cenes.... —— SWAT(Cal0i6) —— SWAT Scen7_ConiNoTil

Year Range: 2005 - 2014

0.40 = SWAT (Cal015) ——— SWAT (Scen7_ContNoTil)
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Subbasin SRP (kg/ha), Maumee SWAT |
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