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Description Well completion details

Clay cap Duct 
tape 
packer

PVC

Sand 
PackScreen

End of hole

Ground Surface
Silty Loam

Borehole Diameter: 3 inches
Casing Diameter: 1.25 inches Screen Length: 12 inches 

Drill Method: Hand Auger

Well 1

Dark in color, heavily com-
posed of silt with some 
small rocks and biotic mate-
rial. 

1573 

1714 

elev (ft)

Fair�eld- 
Osborn Preserve
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Description Well completion details

Clay cap Duct tape 
    packer

PVC

Sand Pack
Screen

End of hole

Ground Surface

Silty Clay Loam

Clay

Borehole Diameter 3 inches 
Casing Diameter 1.25 inches Screen Length: 14 inches 

Drill Method: Hand Auger

Well 2

Dark in color composed pri-
marily of silt and clay with no 
rocks but some Biotic material.

Fully saturated and under 
pressure (positive pressure 
head), contains rocks 
Brown/orange in color

Precipitation 
      

In the context of a changing climate there is a need to understand water cycling and stor-
age in the headwaters of the Russian River watershed.  In the headwaters of Copeland 
Creek, perennial groundwater inputs seem to be an important part of our water cycle, al-
though the quantity and timing of water storage in this part of the watershed are not well 
understood.  We monitored the shallow groundwater response to precipitation events near 
a perennial spring on the west side of a “mole track” ridge at The Fair�eld Osborn Preserve.  
This ridge seems to have an important hydrogeologic function, and the purpose of this 
work is to understand how this topographical feature is driving groundwater discharge to a 
nearby marsh.  We installed two piezometers ranging 1-1.5m deep with sand packed at the 
bottom. We screened the bottom 12 inches (appx.) to allow water into the well and installed 
a pressure transducer that is sensitive to changes in water level over time.  The top 20 inches 
of soil was found to be organic-rich silty clay loam. This is followed by a clay that contains a 
smattering of poorly sorted rocks, some of which are cobble sized. About one meter down 
the clay becomes saturated and is darker in color. The deeper clay unit contains overpres-
sured water, which rose upward in the piezometer after bailing the water out with a foot 
valve pump.  Water levels were logged every 10 minutes and compared with hourly precipi-
tation from a nearby weather station.  Preliminary results show a strong response to precipi-
tation in the shallow subsurface, with a peak delay time ranging from 1 to 3 hours, with a 
strong in�uence of antecedent moisture on groundwater peak times.

Conclusions
-  We successfully executed a pump test and determined that the hydraulic conductivity of 
the clay layer.
-  Well 1 and well 2 are screened at two di�erent hydrostratigraphic units.
-  Groundwater response to local convective storms is stronger than the response to atmo-
spheric river events. 
-   Groundwater levels also spiked in the absence of strong precipitation events.  Possible in-
�uence of antecedent moisture levels.

- Create a detailed topographic survey of the area
- Install more piezometers to form a transect along the mole track
- Deepen our well transects so that we can see groundwater �uctuations year round in-
stead of only during the wet season
- Run multiple geophysical surveys over the �eld area and the adjacent to mole track.

Well 2 pump test

-  Hand Auger used to dig ~4 inch diameter borehole radius
-  Cut PVC pipe to match the depth of the holes.
-  Installed 12-14 inch screen on the bottom of the pipe by drilling holes and then wrapping it 
with a polymer screen.
-  Sand pack was added to outside of screen to prevent clogging
-  One or two inches below the gound surface installed duct tape donut packer about one inch 
thick and cover above it with clay.
-  Wells were bailed out to measure the time it took to re�ll so we could calculate the hydaulic 
conductivity of the deepest unit.
-  Pressure transducer hung by kevlar chord from the well cap
-  Barometer installed at surface level to subtract air pressure from the pressure transducer 
readings.

Shallow groundwater �ow through porous media:
Response to precipitation

Groundwater �ow can be tracked by observing pressure head change over time. 
Water will always move from high head to low head. As the groundwater �ows 
through, the head upgradient will be observed as higher. 
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Site description

The spring emerges parallel to the 
mole track- wells were installed on 
east (w1) and west (w2) sides of the 
spring-fed stream, which drains 

into the marsh.

Methods

Response timing

What is hydraulic 
head?

-  Delay in groundwater 
response to precipita-
tion

-  Gradual drawdown 
over time in hydraulic 
head: wet to dry season 
transition

-  Spikes in pressure 
head are not necessarily 
tied to storms: in�uence 
of antecedent moisture?

Well 1:  K= 1.38 x 10-6  m/s
Well 2:  K = 3.58 x 10-8 m/s

Hydraulic conductivity
(How easily water moves through the subsurface)

Future work:  What is the hydrogeologic function of the mole track?

Deeper unit in well 2 was much less conductive 
than well 1:  less permeable clay.
Water naturally rises in the well casing due to 
overpressuring at depth (artesian conditions)

Hydraulic Conductivities of 
common materials:

Clay 1x10-11to 4.7x10-9 m/s
Sand 9x10-7  to 5x10-4m/s
Gravel 3x10-4 to 3x10-2m/s
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Quick �owing surface water

Precipitation

Flow Paths Clay
Pressure Head Loam

In�ltration

Water is seeping into a source 
rock below the clay aquitard

K= r2 ln(L/R)
2LT37

K=Hydraulic conductivity
T37=Time for water to reach 37% of maximum height

R=Borehole Radius (estimated from auger)

L=Length of screen

r=Diameter of PVC

pressure head

hydraulic head

elevation head

datum z = 0


