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STANDARD OPERATING 
PROCEDURES 

FOR IN-SITU SAMPLING WITH THE 
     MAXIProbe® 

 
(Collecting Soil and Ground Water Simultaneously) 

 
 
1.0 INTRODUCTION 
  
 The SimulProbe® is an in-situ sampling device which allows the 

simultaneous collection of either in-situ soil gas with soil core or in-situ 
liquid with soil core.  The purpose of the tool is to collect soil samples 
simultaneously with liquid or gas which are  directly correlative and can be 
economically collected in one sampling event.  The directly correlative 
nature of the fluids and solids provides more accurate interpretations 
about: 

 
(1) The relationship between contaminant distribution and stratigraphic 
 characteristics. 
 
(2) The opportunity to compare contaminant concentration in gas and liquid 
 with that found in directly correlative soil core. 
 
2.0 DESCRIPTION 
 
 The MaxiProbe® (see schematic) is shaped much like a split spoon 

sampler, but has some distinct differences.  A listing of the tool's important 
dimensions are presented below: 

 
(1) 3.38 inches outside diameter (OD) along the length of the entire tool; 
 excluding the cutting edge of the Drive Shoe.   
(2) The inside diameter (ID) of the core barrel is 2.5 inches.   
(3) The core barrel length is 18 inches. 
(4) The Drive Shoe length is 3 inches. 
(5) The 2 liter stainless steel water canister is a 19 inch long modular unit to   
  the base unit. 
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3.0 ASSEMBLY AND OPERATION: Soil/Groundwater Mode - Using 

Nitrogen Back Pressurization With Groundwater Canister and Cased 
Hole or Mud Rotary Drilling Applications 

 
3.1 Place clean Teflon Tubes along the slots in the edges of the Core Barrel 

Primary Half and push Teflon Tubes into the fluid pathway holes at the top 
of the slots.  The lower end of the Teflon Tubes should end about 1/4 inch 
short of the lower end of the slots. 

 
3.2 Insert a reed valve into the Core Barrel Primary Half fluid displacement 

port at top of the Core Barrel. 
 
3.3 Place 3 Core Sleeves into the Core Barrel Primary Half. 
  
 Note:  Do not use standard 6”-long core sleeves as they will not   
  allow the MaxiProbe® Drive Shoe to fully close.  (STI   
  MaxiProbe core sleeves are 5 and 13/16 inches long.) 
  
3.5 Place the Core Barrel Cover Half over Core Barrel Primary Half, making 

sure that the  Teflon Tubes are in the grooves between the core barrel 
halves. 

 
3.6 Clamp the core barrel halves together using the chain vise on the driller’s 
 breakdown rack.  This allows the Coupling to be easily screwed into 
 place. 
 
3.7 Place the Circular Screen over circumferential channel and fluid entry 

ports at the bottom of core barrel.  The circumferential channel is the 
channel on the outside of the core barrel halves just above the threads to 
which the Coupling is later attached. 

 
3.8 If using the MaxiProbe® Drive Shoe Extension Assembly, then in 

addition to the Circular Screen, you will also use the 4-inch Extension 
Screen.  The Extension Screen is first slid onto the grooved Extension 
Coupling until is seats against the raised lip at the down-hole end of the 
Extension Coupling.  The Extension Coupling is then screwed onto the 
bottom threads of the Maxi Core Barrel.  As you screw on the Extension 
Coupling and Screen, you will notice how the Extension Screen rotates 
over the Circular Screen – providing a double filter to the Fluid Entry Ports 
near the base of the Maxi Core Barrel.  Assemble the remaining parts of 
the Drive Shoe Extension Assembly as you would for the Short Maxi Shoe 
Assembly (Sections 3.9 through 3.12).  If you are not using the Drive 
Shoe Extension Assembly, then continue on to Section 3.9 below.  If you 
are using the Drive Shoe Extension Assembly, then continue to Section 
3.11. 
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3.9 Screw the Coupling onto the bottom of the core barrel, being careful to 
 keep you fingers back from the sharp edges of the screen. 
 
3.10 Insert the Shoe Sleeve, male threads first, into the bottom (threaded end) 

of the Cover Sleeve.  Attach this assembly to the bottom of the core barrel 
by screwing it into the Coupling.  (See schematic) 

 
3.11 Insert the Sample Catcher (fingers first) into the down-hole end of the 

Shoe Sleeve.  When you feel a little resistance to entry as the finger come 
into contact with the inside of the Shoe Sleeve, just continue to push firmly 
and the Sample Catcher will seat into place.  This procedure works for the 
Extension Shoe Sleeve as well. 

 
3.12 Screw the Drive Shoe onto the bottom of the Cover Sleeve. 
 
3.13 Place a Reed Valve onto the single barb nipple at the bottom of the Water 
 Canister Base. 
 
3.14 Place a black o-ring above the threads of the Water Canister Base. 
 
3.15 Screw the Water Canister Base into the top of the Core Barrel Primary 
 Half. 
 
3.16 Place a Black O-Ring above the threads at the bottom of the Water 
 Canister and screw the Water Canister into the Water Canister Base.   
 
3.17 Wrap Teflon tape around the threads of the Upper Reed Valve Support 
 and screw it into the base of the Sampler Head. 
 
3.18 Wrap Teflon tape around the threads of the Hex plug and screw it into the 
 center of the Upper Reed Valve Support 
 
3.19 Place a Black O-Ring above the Sampler Head’s threads and screw the 
 Sampler Head into the top of the Water Canister. 
 
3.20 Close the Drive Shoe and pull a Rubber Gooch Tube over the junction 
 between the Core Barrel and the Drive Shoe. 
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3.21 Push and snap Yellow Diaphragm (hydrostatic heads of 50 feet or less) 
 into cutting edge of Drive Shoe.   Use the Ceramic Diaphragm for 
 pressures greater than 50 feet of hydrostatic head.   
 
3.22 Roll on latex Condom from shoe along length of probe.  Be careful not to 
 rest the weight of the probe on the Swage-lok connector during this 
 procedure.  Place the second Gooch tube over the Condom; along the 
 bottom of the drive shoe.  This serves as a bumper to protect the Condom 
 as the tool is lowered into the bore hole. 
 
3.23 Attach MaxiProbe® to one-foot AW rod.  Be careful not to rest 

weight of probe on Condom covered shoe while attaching the AW rod and 
to the  drive hammer. 

 
3.24 Attach Soil Gas Line to the Swage-lok connector at top of the Sampler 

Head. 
 
3.25 Connect the AW adapter pin and rod to the top of the Sampler Head.  The 

Driller then raises the Maxi tool with the winch line and lowers it a few feet 
into the casing.  

 
3.26 Attach the up-hole end of the spool to the inert gas tank regulator.  The 

three-way valve handle on the side of the Hose Spool should be pointed 
towards regulator line. 

 
3.27 With the probe suspended a few feet down inside the casing, pressurize 

the water canister.  The rule of thumb for pressurizing is to  assume 60 
PSI/100 feet of hydrostatic head (pure water is approximately 43 PSI/100 
feet; the additional pressure assumes suspended and dissolved solids 
and thus increased specific gravity).  See attached tables from 
Groundwater and Wells, Driscoll, 1987, pages 938 and 939. Note: for 
safety, the MaxiProbe® should always be pressurized and de-
pressurized inside the casing. 

 
3.28 Observe line pressure gauge on regulator.  When line pressure is equal to 

60 PSI/100 feet of hydrostatic head (0.6 PSI/ft), close 3-way valve on 
hose spool to trap pressure.  Closed position is when the valve handle is 
at 90 degrees to 3-way valve’s body.  The 3-way valve is attached to the 
side of the hose reel and is the up-hole terminus for the Teflon line.  The 
line is attached to the center port on the “T” shaped valve.  One of the two 
side ports is connected to the Nitrogen gas supply and the second is 
attached to a short (2.5’) length of Teflon line.  This short length is used 
for the inverted soda bottle method described in section 5.22.  If the valve 
is positioned halfway between these two ports, which is 90 degrees to the 
3-way valve’s body, all three ports are closed to each other.  Pointing the 
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valve handle at either of the two side ports connects the central port to 
that side port. 

 
3.29 Disconnect the Teflon line from the regulator and hook it onto the side of 
 the spool. 
 
3.30 Slowly lower the MaxiProbe® to the bottom of the bore hole and hammer 

it 21 inches into subsurface to collect the soil core. 
 
3.31 Pull the MaxiProbe® back 2 to 3 inches to retract the sliding Drive Shoe 
 and expose the Circular Screen. 
 
3.32 Open valve to allow pressure bleed off through the short length of Teflon 

tube attached to the valve. 
 
3.33 Allow water to enter tool under ambient hydrostatic pressure.  After the 

initial pressure bleed of, the fill rate can be observed by placing the open 
end of  the Teflon tube into a bucket of water.  For fast to moderate fill 
rates, the end of the Teflon tube can be placed inside an inverted water 
filled bottle inside the bucket (i.e. one liter plastic soda bottle).  When the 
bottle is full of air displaced from ground water entering the Water 
Canister, it can be reused for additional volume measurements. 

 
3.34 After sufficient water sample has been collected, re-pressurize the 
 MaxiProbe® by following steps in Sections 3.26 through 3.29. 
 
3.35 Pull the MaxiProbe® to a few feet below the top of the casing and  de-

pressurize.  Note: for safety, the MaxiProbe® should always be 
pressurized and de-pressurized inside the casing. 

 
3.36 Remove the MaxiProbe® from the casing and stand it vertically on 

ground. 
 
3.37 To remove water canister, unscrew the Water Canister Base from the 
 Core Barrel Primary Half (using spanner wrenches).  Keep the Water 
 Canister upright to minimize sample agitation, and insert a short length of 
 1/4-inch OD Teflon tube through the bottom of the Reed Valve to drain 
 and collect a water sample from the bottom of the Water Canister. 
 
3.38 Disassemble the core barrel using MaxiProbe® wrenches and remove 
 the soil core. 
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4.0 ASSEMBLY AND OPERATION: Soil/Groundwater Mode – Using 

Nitrogen Back Pressurization With the Water Canister and Vacuum 
Assist  (Cased Hole or Mud Rotary Drilling Application) 

 
 Instructions are the same as above with the additional step of using a peristaltic or 

vacuum pump to lift water into the water canister.  Vacuum assist is not recommended 
when sampling for volatile compounds. 

 
5.0 ASSEMBLY AND OPERATION: Water Canister Not Required - 

Soil/Groundwater Mode - Using Peristaltic Pump to Pump 
Groundwater to Surface (Cased Hole or Mud Rotary Drilling 
Application) 

 
 This is a shallow (less than 25 feet) groundwater sampling technique for 

non-VOC sample collection.  There is no Water Canister required when it 
is thought that the formation permeability is sufficient to allow water to be 
drawn through a peristaltic pump.  

 
 The peristaltic pump technique will only work if the piezometric water level of the 
formation being sampled is 25 feet or less below the ground surface.  Note:  Suspended and 
dissolved solids will increase the fluid specific gravity and thus reduce the effective depth range 
of a peristaltic pump.   
 
6.0 ASSEMBLY AND OPERATION: Soil/Groundwater Mode - Using Up-

Hole Hammer, Hollow NW Rods and Sample Bailer (Cased Hole or 
Mud Rotary Drilling Applications) 

 
6.1 Assemble the MaxiProbe® as in Section 3.0 of the Soil/Soil Gas SOP.  
 
6.2 Attach a hollow NW rod to the top of the MaxiProbe® using a hollow 
 NW/AW pin converter.  This will allow fluids to pass through the Upper 
 Reed Valve port at the bottom of the Sampler Head and into the hollow 
 NW rods for collection by bailer.  
 
6.3 Lower the MaxiProbe® to the bottom of the bore hole, adding more NW 
 rods as needed.  Use O-rings or Teflon paste between NW rod 
 connections to prevent cross contamination from bore hole fluids. 
 
6.4 Drive the MaxiProbe® 21 inches using an up-hole hammer on the top of 
 the NW rod string. 
 
6.5 Retract the MaxiProbe® 2 to 3 inches to expose the Circular Screen.  

The water sample will flow into the hollow NW rods. 
 
6.6 Lower a decontaminated water level sensor inside the NW rods to 
 determine when there is enough water to collect a sample. 
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6.7 Collect the water sample using a Teflon bailer. 
 
6.8 Withdraw the MaxiProbe® and collect the soil core sample. 

 
7.0 ASSEMBLY AND OPERATION: Soil/Groundwater Mode - Using Up-

Hole Hammer, NW Rods/Bailer and Peristaltic Pump (Cased Hole or 
Mud Rotary Drilling Applications) 

 
 The NW Rods/Bailer and Peristaltic Pump water sampling methods can 

be combined when sampling protocols include the collection of samples 
for volatile compounds and the sampled formations have shallow (<25’ 
BGS) piezometric water levels. 

 
7.1 Follow the instructions for sampling using hollow NW rods and a bailer, 
 except add a peristaltic vacuum line to the Swagelok fitting on top of the 
 Sampler Head. 
 
7.2 Once the MaxiProbe® has been hammered into place and opened, the 
 first sample should be collected by bailer for volatile compounds. 
 
7.3 Subsequent samples can then be collected by peristaltic pump.   
  
8.0 DECONTAMINATION 
 
Follow procedures specified in site specific work plan and/or quality assurance 
project plan for standard operating procedures for sampling device 
decontamination.  Always use a new consumable kit for each sample.  Reuse of 
consumables may result in cross contamination of samples through incomplete 
decontamination or from leakage through damaged O-Rings and Reed Valves. 
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