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WetBud

Lee Daniels,, and Rich Whittecar, 
Tess Thompson, Zach Agioutintas

http://www.cses.vt.edu/revegetation/wetlandrest.html
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Lowering natural surface 
on upland flat 

Soil Amendment Experiment             
Charles City County site, “Dry Plot”
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“Hydro” Conclusions 
To understand site hydrology, 

you must understand       
landscape position and 
stratigraphy of setting

Upward/downward flow 
generally predictable and 

affects water budget

“Hydro” Conclusions 
Wetlands formed in 
different landscape 

settings can be 
substantially different 

Wetlands formed in 
“identical” landscape 

settings can be 
substantially different 
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“Hydro” Conclusions
The history of 

construction practices in 
mitigation wetlands can 

alter the permeability of 
surface soils and 

subsurface strata by 
compaction, dessication, 

and deposition.

Overbank 
flooding 

Runoff 
from 

drainage 
basin

Surface water sources

Precipitation
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Monthly 
Water 

Budgets:

Should 
this site 

meet 
wetland 

hydrology 
during 

example 
years?

1997: Typical Wet Year

1986: Typical Normal Year

2006: Typical Dry Year

“Basin-with-a-lip” designs 

No downward seepage
X X

Gwtr?

Produces wetlands with       
stable water levels                     

(often not conducive to trees)

Vegetation retards 
surface flow so 
often “too wet” 
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Precipitation/Groundwater 
through-flow wetland  

Gwtr

Transmit groundwater across 
sloping seeapge face

Ocean VDOT/Navy Mitigation Site

June 2002 
following a dry 

winter and spring

Deep (central) Pond 
looking East

Groundwater 
consistently 

seeps out and 
flows along 

these S slopes

Photo by M Frisch
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Synthetic hydrograph-historic period
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Ocean VDOT/Navy Mitigation Site

June 2002 
following a dry 

winter and spring

Deep (central) Pond 
looking East

Groundwater 
consistently 

seeps out and 
flows along 

these S slopes

Photo by M Frisch

Toe-slope model 
in Piedmont

Alluvium/Colluvium 
over             

bedrock

Pond with 
outlet

Saprolite 
over 

bedrock

Deeply tilled/amended 
“root zone” over         
compacted seds
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Alluvium/Colluvium 
over             

bedrock

Pond with 
outlet

Saprolite 
over 

bedrock

Deeply tilled/amended 
“root zone” over         
compacted seds

Toe-slope model 
in Piedmont

Toeslope seeps and drainage on 
Piedmont floodplain wetland

Toeslope seeps and drainage on 
Piedmont floodplain wetland



2/21/2013

10

Planned MODFLOW “WetBud” 
Toe-slope Model

IN:  
Ppt

GWtr
Runoff  
Floods

OUT:  
ET   
E

GWtr
Surface

Planned MODFLOW “WetBud” 
Toe-slope Model

3-D finite difference model
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Bottom Layer

saprolite fluvial sand

Piedmont Toe-slope “WetBud”

silt-clay
Compacted Layer

saprolite

Piedmont Toe-slope “WetBud”
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compacted 
silt-clay 
berms

Ripped Layer

saprolite

tilled rooting 
zone

drain

Vegetation Layer
Water+Veg’n baffles

drain

sap. berm
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Pptn               ET

Planned WetBud Model : 
Water inflows 

Runoff (TR55)Ground-
water

Water In-flows (2)

Stream overflow
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Vertical seepage 
between layers

Ground-
water

Water Out-flow

Surface  water

IN: Recharge (Pptn minus 
ET)

IN:       
Groun

d 
water

OUT: 
Ground  
water

OUT: Seepage 
downward

WetBud Cell design              
(modeled using Groundwater Vistas 3.0 /MODFLOW)

OUT: 
Surface 

flow
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J      F    M     A     M     J      J     A     S     O     N     D

(m
et

er
s)

Hydrograph for Layer 1, Test Year Data
WetBud Water Budget Calculations - Sample Results

Planned WetBud output: 

3 Wetland Water Budgets for typical Wet, 
Normal, and Dry Years

Based on weather and ET data      
calculated for several regional airports and 

supplied to user in program files

User will select one of several designs and 
provide local values for bed thicknesses,  

KSAT, hydraulic heads, drainage basin info, 
and weather data for calibration period


