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Abstract

Methods

Discussion

Future Work
• Survey new monitoring wells to calculate hydraulic head 
• Perform slug tests to calculate hydraulic conductivity values
• Use an Advanced Scenario in Wetbud (MODFLOW driven) to 
generate a water budget, calculate the groundwater input from 
the toe slope and the tidal creek, and analyze tidal influences.
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Julie J. Metz Wetlands Mitigation Bank, the first 
mitigation wetland bank in northern Virginia approved 
by the Army Corps of Engineers, was constructed in 
two phases - 1995 and 1997 - by Wetland Studies and 
Solutions Inc. (WSSI). Covering approximately 227 
acres, this mitigation wetland contains seven pods 
bordering the tidally-influenced Neabsco Creek. The 
creek valley, deeply incised into Cretaceous sands, 
contains a substantial alluvial apron along its valley-
side toe slope. WSSI constructed the wetland by 
removing the toe of an alluvial fan and covering the 
underlying coarse gravel bed with a low permeability 
cap. Strong groundwater flow through the fan supports 
the wetland hydrology in the upper reaches of the 
mitigation wetland. Water fluctuations in the lower 
portion of the wetland indicate a connection with the 
semidiurnal tidal changes in the creek. The well data 
display a tidal lag of approximately one hour between 
the Neabsco Creek well and a monitoring well 25 
meters inside the mitigated wetland. The short lag time 
reflects the highly permeable gravel bed connecting 
the tidal creek and wetland. Tidal changes also control 
the groundwater outflow gradient from the wetland to 
the creek; water normally only drains from the wetland 
during lows in the tidal cycle. Using Wetbud modeling 
software to incorporate groundwater with other water 
budget components, the results from this study can 
provide guidance for constructing future wetlands in a 
highly permeable tidal wetland setting.

• Collect and review historical data for Julie Metz
• Develop a hydrostratigraphic model for Pod 3 from bore 
hole data (Fig. X)
• Supplement the 22 previously installed piezometer 
nests with monitoring wells and transducers in the tidal 
creek and colluvial fan uphill of wetland (Figure 1)
• Analyze well and precipitation data using water budget 
and groundwater flow models based on MODFLOW 
(Groundwater Vista; Wetbud)

Geological Setting

Figure X. Modified USGS Geological map showing the 
Julie Metz wetland and the regional geology.

Figure X.  Stratigraphic cross-section across Pod 3 from upland fan MW24) to tidal creek (SB2).

Figure X. Graph displaying water elevations at MW9B (wetland 
well) and Neabsco Creek (freshwater tidal) and daily precipitation 
data from weather station Quantico MCAF.

Figure 1. Julie J. Metz site map showing the locations of 
soil borings and monitoring wells within or near Pod 3 of 
the wetland.

Figure X. Alluvial aquifer below wetland composed of cobble-sized vein 
quartz and slate collected near MW9B. A quarter is shown for scale.

Introduction
Julie J. Metz was the first wetlands mitigation bank in 
Northern Virginia that was approved by the Army Corps 
of Engineers. The wetland is approximately 227 acres 
with seven pods bordering the tidally-influenced 
Neabsco Creek (Figure 1). The pods were constructed 
in two phases during 1995 and 1997 respectively. 
Wetland Studies and Solutions Inc. (WSSI) constructed 
Julie Metz by removing the toe of alluvial fans and 
capping the flattened area with a semi-impermeable 
clay layer. The designers presumed that groundwater 
input to the wetland would increased by removing the 
toe of alluvial fans. The purpose of this study is to 
generate a water budget using the Advanced Model in 
Wetbud and determine whether the majority of the 
groundwater input to Julie Metz is actually from the tidal 
creek rather than from the modified toe slopes.

Significance
• By understanding the water budget for this highly permeable 
tidal wetland, this field example can be incorporated into Wetbud 
as a template to support future projects in similar geologic and 
hydrologic situations.
• An Advanced Scenario version of Wetbud can be used to model 
the effects of tidal variation, storm surge, and future sea level rise 
in this tidal wetland.

•Transducer data at the upland wells (MW23 & MW24) show the 
amount of recharge controls the groundwater input to the wetland 
from the toe slope (Figure X)
•Transducer data confirm the creek is tidally influenced and 
shows a tidal lag at MW9B of approximately 1 hour (Figure X)
•Tidal influence in the wetland is affected by the underlying 
gravel, elevation of the constructed wetland, and tidal amplitude
• Tidal fluctuations control the groundwater gradient and the 
groundwater output rate

Figure X. Graph displaying water elevations at MW23 and MW24 
(uphill wells) and daily precipitation data from weather station 
Quantico MCAF. (*Note – Wells need to be surveyed.)

Hydrologic Responses

Figure X. Graphical output from the Julie Metz Groundwater Vista 24-hour model 
showing observed head and computed head at MW9B.  Rising and high tide levels 
can reduce groundwater flow out of the wetland.

Figure X. Image showing the hydraulic gradient result 
for the Julie Metz Groundwater Vista 24-hour model.
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Figure X. Image depicting cross-section for the Julie Metz Groundwater Vista 
24-hour model. Not to scale.


