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Overview

*Groundwater flow modeling for Twitchell Island
used to answer questions about effects of land-
use changes on drain flow, drain loads and
seepage

*Scenarios
*Results

*Conclusions
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Relevance to Drinking Water Quality
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Drainage, oxidation and DOC discharge cycle?
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Groundwater flow and solute transport modeling
used to answer questions

* Used USGS MODFLOW and SSP MTD3D codes
* Parameters and data flow model

e

« Hydraulic conductivity: slug tests
groundwater age dating, tidal analysis,
crack measurement

‘ Boundary conditions: measured river stage
- Drain flow (modeled as head-dependent
sinks) from measured drain-flow

groundwater level relation

* Measured drain flow and groundwater levels
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Groundwater Flow Model

EXPLANATION

' Active Model Cells
- Constant Head Cells

- Drain Cells

Cross-section Location
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Elevation (m), mean sea level
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Simulated Water Level (m)
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Model Scenarios

BAU and current conditions

Combinations of traditional crops, rice, wetlands
Recirculation of drainage water

Varying drain-water levels

Future subsidence using SUBCALC*
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4Deverel, Steven J. & Leighton, David A. 2010. Historic, Recent, and Future Subsidence,
Sacramento-San Joaquin Delta, California, USA. San Francisco Estuary and Watershed

Science, 8(2), 1-23
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Methylmercury loads
and subsidence
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* LiDAR map of Twitchell Island with drains
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Rice & Wetland
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Wetlands below -3 m

San Joaquin River

Alfalfa & Pa

xxxxx

2,390 A Wetland

|

Explanation
| Wetland
Drains
Elevation in meters (NAVDS8S8)
B ot
B sto-7
B 7tos
Bl stos
[:] Sto-4
P 4to-3
[ ]-ate-2
[:] 2t0-1
1 BE

B ows




Wetlands below -3 m & Rice above -3 m
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Rice below - 3m & Wetlands above -3 m
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Entire Island in Wetlands
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Results

Percent change in seepage
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Percent change in drain flow Res u lts
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Percent change in DOC load Resu lts
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Conclusions

*0Ongoing subsidence will increase seepage,
drain flow and loads

*Little benefit from rice and wetlands unless
extended to the edge of the island

*Most benefit for reducing seepage and loads
comes from maintaining high water levels in
drains
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