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Hyporheic zones can be defined as the zone beneath and lateral to a stream where 
groundwater and surface water mix
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If your investigation is too localized, you may get grossly inaccurate measurements 
of groundwater discharge
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Tidal pumping: At high tide, saltwater, which is denser than fresh water, washes into 
the groundwater-saturated sediments 

This produces an overheight in the water table.

When the tide ebbs, the brackish seawater and groundwater mixture is sucked into 
the ocean

New groundwater then flows into the sediment and is pumped out on the next tide.

Thus, substantially more groundwater is pumped out to sea than if there were no 
tidal pumping.
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PCE concentrations dropped from 3,700 µg/L to <5 µg/L over a vertical distance of 
15 cm, with a corresponding increase in daughter products, primarily cDCE.
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Remember that we can identify gaining and losing reaches by head decreasing or 
increasing with depth.  In this case, we can compare the porewater head to the 
surface water stage
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Can also use a simple steel pipe. Attach a lag bolt loosely in the bottom end of the 
pipe with some masking tape so the bolt stays in place until it touches the stream 
bottom. Then pound the pipe a couple of feet into the sediment. Put a steel rod 
down the middle and pound out the lag bolt. Then give it some time to equilibrate 
and measure the difference in head between the inside (groundwater) and outside 
(surface water) of the pipe.
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Streambed temperature mapping, minipiezometers, and geochemical analysis were 
used to delineate groundwater-discharge zones. Conant used an empirical model to 
relate fluxes from minipiezometer data to temperatures, so temperature mapping 
could be used to get a detailed picture of groundwater flux to surface water.
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Multiple seepage drums connected to a single discharge-collecting bag
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This unit combines the concept of temperature and conductivity differences to 
locate GW-discharge areas.
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There are a variety of methods for calculating baseflow from hydrographs of 
streamflow. Two are illustrated here. HYSEP is a USGS computer program that can 
be used for hydrograph separation.
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Many methods are available. They all have advantages and limitations.  Choose the 
appropriate method based on the objective of the research. Use multiple methods to 
provide better answers.
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8/7/2014

62
RITS Fall 2009 – Evaluating the 
Groundwater/Surface Water Interface



6363

8/7/2014

63
RITS Fall 2009 – Evaluating the 
Groundwater/Surface Water Interface



6464

8/7/2014

64
RITS Fall 2009 – Evaluating the 
Groundwater/Surface Water Interface



6565

8/7/2014

65
RITS Fall 2009 – Evaluating the 
Groundwater/Surface Water Interface



6666

8/7/2014

66

When the VOC concentrations were overlain on electromagnetic anomalies 
identified in surface geophysical surveys as fracture zone, they matched up. Thus, 
the PVD samplers identified specific fracture zones contributing VOCs to Little 
Rocky Creek.
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These are great for sampling in sandy material.  There is no need for two trips 
(deployment and recovery).  They do have some clogging problems in organic-rich 
and low-permeability sediment. Diffusion samplers sometimes are better in those 
situations.
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New Hampshire
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For 1,1-DCE at AOC 1, a Direct Push Technology (DPT) investigation in 2001 and 
monitoring well sampling in 2002 and 2003 showed exceedences near St. Andrews 
Bay of the Florida Marine SWCTL of 3.2 µg/L. The DPT investigation indicated that 
1,1-DCE is completely depleted in the source zone, but it has migrated laterally to 
the edge of St. Andrews Bay at concentrations slightly above the SWCTLs. Since 
there are no wells or DPT locations in the bay, it was unknown where the discharge 
to surface water would occur.
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