
APPENDIX G 
INSTRUMENTATION SUMMARY 



 



VWP and Slope Displacement Instrumentation Installation 
 
Vibrating Wire Piezometers 
 
This installation procedure for the Vibrating Wire Piezometer (VWP) instruments was 
developed in cooperation with Slope Indicator’s VWP consultant, experienced CRUX 
project managers and drillers and WNROCK personnel.   
 

1. Advance the borehole to the total depth by HQ triple-tube wire line coring 
technology. 

2. Flush hole with clean water for 15 minutes. 
3. Remove HQ rods and replace diamond bit with a casing shoe and reinstall 

rods to total depth to verify that no slough remains in the bottom of the boring. 
4. Flush hole with clean water for a minimum of 15 minutes or until surfacing 

fluid is visually free of cuttings. 
5. Complete any downhole survey required for the borehole (ie: optical 

televiewer survey). 
6. Place 10-20 silica sand from total depth of borehole to elevation of first VWP 

instrument by slowly pouring the sand in from the surface and frequently 
“tagging” the bottom of the hole to confirm the sand elevation and ensure that 
no bridging occurs.  Add clean water at the top of the borehole into the stickup 
of the drill rods to assist in “flushing” the sand down the rods. 

7. Assemble the PVC grout tube and VWP instrument package as follows: 
a. Glued-together ½ inch PVC is used with an end cap to seal the bottom.  

The first grout hole (drilled into the side of PVC) is located at 
approximately 2 feet above the top of filter pack elevation.  Either ½ 
diameter flexible polyethylene pipe are attached to the PVC to various 
depths or a removable tremie pipe is constructed to allow for secondary 
and tertiary grouting of the borehole. 

b. VWPs are attached to the PVC grout tremie tube.  The VWPs are inverted, 
hydrated and placed in 18-inch long “socks” filled with sand and attached 
to the PVC casing using drywall tape to reduce the potential for settling of 
the sand and “mushrooming” of the sock.  Electrical tape should be used 
every six inches over the drywall tape.  The sand within the sock is 
hydrated by the water remaining within the borehole during installation.  
The wires from each VWP and the secondary grout tubes are taped to the 
PVC approximately every 5 feet to reduce the potential for “snagging” 
during casing removal. 

8. Due to limited annulus space, once the PVC and instruments are installed to 
the designed elevation and no sloughing has been observed in the borehole the 
HQ drill rods can be removed from the hole to allow for the silica sand to be 
placed to the designed top of filter pack elevation.  Prior to removing the rods 
the instruments should be tested to ensure proper operation.  The height above 
ground of the PVC grout tube should be measured to the nearest 0.1 foot 
regularly to ensure that the instrument string has not been snagged or pulled 
up during rod removal.  



9. Grouting should be completed in a continuous operation using the following 
mix proportions: 
a. 94 lbs Portland Cement 
b. 30 gallons of water 
c. 25 to 50 pounds (as necessary) of pure bentonite powder.  The bentonite 

is added until the mix is sufficiently thick to reduce the potential for 
separation once in the boring (marsh funnel value of 50 to 60 seconds).   

10. The cement and water are mixed first and the bentonite powder added 
afterwards.  The grout mix is pumped through the primary grout tube until 
visually observed at the surface.  The secondary and tertiary grout tubes are 
also pumped to ensure a continuous grout column. 

11. The total grout volume that is pumped into the borehole is compared to the 
calculated net volume of the borehole to independently verify a continuous 
grout column. 

12. A stickup monument is installed as the surface completion for the well with 
sand used as backfill inside the stickup to bring the wires to an elevation that 
is accessible for data acquisition.  An 1/8 inch diameter hole should be drilled 
approximately 6 inches above the ground surface in the stickup monument to 
allow for drainage of water that collects on the interior of the monument.  

 
The calibration sheets for the vibrating wire piezometers installed in 2006, 2007 and 2008 
are provided within this appendix.  A summary of the VWP locations by borehole with 
serial number and depth interval is provided within the main report.   
 
Time Domain Reflectometer Cable 
 
When installing TDR cable adjacent to the VWP instruments the TDR cable can be 
attached to the PVC instrument string using electrical tape.  The grout mix for backfilling 
the borehole should be amended to match as closely as reasonable the subsurface soil or 
rock strength.  Both ends of the TDR cable must be sealed using electrical tape coated 
with electrical tape glue to ensure no moisture enters the cable.  TDR cable was installed 
in boreholes as part of the 2007 and 2008 Investigations. 
 
The following pages provide the information listed below: 

1. Vibrating Wire Piezometer Calibration Sheets 
2. Vibrating Wire Piezometer Summary Graphs by Instrument 
3. Time Domain Reflectometer Graphs (as available) 
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