


































































































































Well Wizard (R) Specification Sheet

Rev Date: 8/2/2007

             Customer: CH2M Hill

        Site/Location: Omega Chemical

                 Date: June 13, 2007

Salesperson: Dave Corder / GL

Well ID No. MW-26A MW-26B MW-26C MW-26D MW-24A MW-24B

Well System Type A A A L A A

Casing Material & Schedule PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80

Well Diameter (Inches) 4 2 2 2 4 2

Well Depth 95 125 165 210 75 130

Static Water Level 67.65 67.72 73.05 71.59 35 40

Water Column Height 27.35 57.28 91.95 138.41 40 90

Top of Screen 70 105 145 185 50 110

Bottom of Screen 90 120 160 205 70 125

Recovery Rate (gpm) ________ ________ ________ ________ ________ ________

Sample Collection Point 85 113 153 195 65 118

(ft-below top of casing)     

Cap Model C46S C26S C26S C26S C46S C26S

Elbow/Flex Flow Model 37740 37740 37740 37740 37740 37740

Cap Adapter Model ________ ________ ________ ________ ________ ________

Tubing Stick-up Above Cap 0 0 0 0 0 0
(included in total tube length)

Bladder Pump Model T1200M T1200M T1200M T1200M T1200M T1200M

Bladder Pump Inlet Screen 35200 35200 35200 35200 35200

Pump Submergence 17.4 45.3 80.0 30.0 30.0 78.0

Bladder  PumpTubing Model PT5000 PT5000 PT5000 PT5000 PT5000 PT5000

Bladder Pump Tubing Length 81.5 109.5 149.5 101.6 61.5 114.5

Drop Tube Kit ________ ________ ________ 37757 ________ ________

Drop Tubing Model ________ ________ ________ 35374 ________ ________

Drop Tubing Length ________ ________ ________ 88 ________ ________

Drop Tube Inlet Screen ________ ________ ________ 38850 ________ ________

Drop Tube Weight Model ________ ________ ________ 35415 ________ ________

Drop Tube Extra Weights ________ ________ ________ 0 ________ ________

Initial Purge Volume (ml) 1,269 1,535 1,915 2,374 1,079 1,583
(pump & tubing)

APPROVAL:

Signature: 
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Well Wizard (R) Specification Sheet

Rev Date: 8/2/2007

             Customer: CH2M Hill

        Site/Location: Omega Chemical

                 Date: June 13, 2007

Salesperson: Dave Corder / GL

Well ID No. MW-24C MW-24D MW-25A MW-25B MW-25C MW-25D

Well System Type L L A A L L

Casing Material & Schedule PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80

Well Diameter (Inches) 4 2 4 2 4 2

Well Depth 165 183 70 115 155 214

Static Water Level 42 45 37.65 37.67 39.45 49.91

Water Column Height 123 138 32.35 77.33 115.55 164.09

Top of Screen 140 173 45 90 140 194

Bottom of Screen 160 178 65 110 150 209

Recovery Rate (gpm) ________ ________ ________ ________ ________ ________

Sample Collection Point 150 176 60 100 145 203

(ft-below top of casing)     

Cap Model C46S C26S C46S C26S C46S C26S

Elbow/Flex Flow Model 37740 37740 37740 37740 37740 37740

Cap Adapter Model ________ ________ ________ ________ ________ ________

Tubing Stick-up Above Cap 0 0 0 0 0 0
(included in total tube length)

Bladder Pump Model T1200M T1200M T1200M T1200M T1200M T1200M

Bladder Pump Inlet Screen 35200 35200

Pump Submergence 30.0 30.0 22.4 62.3 30.0 30.0

Bladder  PumpTubing Model PT5000 PT5000 PT5000 PT5000 PT5000 PT5000

Bladder Pump Tubing Length 72.0 75.0 56.5 96.5 69.5 79.9

Drop Tube Kit 37757 37757 ________ ________ 37757 37757

Drop Tubing Model 35374 35374 ________ ________ 35374 35374

Drop Tubing Length 72.6 95.6 ________ ________ 70.2 115.7

Drop Tube Inlet Screen 38850 38850 ________ ________ 38850 38850

Drop Tube Weight Model 35415 35415 ________ ________ 35415 35415

Drop Tube Extra Weights 0 0 ________ ________ 0 1

Initial Purge Volume (ml) 1,947 2,194 1,032 1,412 1,899 2,509
(pump & tubing)

APPROVAL:

Signature: 
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Well Wizard (R) Specification Sheet

Rev Date: 8/2/2007

             Customer: CH2M Hill

        Site/Location: Omega Chemical

                 Date: June 13, 2007

Salesperson: Dave Corder / GL

Well ID No. MW-27A MW-27B MW-27C MW-27D MW-23A MW-28

Well System Type A A L L A A

Casing Material & Schedule PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80 PVC Sch80

Well Diameter (Inches) 4 4 2 2 4 4

Well Depth 115 169 195 215 60 110

Static Water Level 77.18 77.02 84.34 83 28 73.65

Water Column Height 37.82 91.98 110.66 132 32 36.35

Top of Screen 90 144 180 200 35 85

Bottom of Screen 110 164 190 210 55 105

Recovery Rate (gpm) ________ ________ ________ ________ ________ ________

Sample Collection Point 105 154 185 205 50 100

(ft-below top of casing)     

Cap Model C46S C46S C26S C26S C46S C46S

Elbow/Flex Flow Model 37740 37740 37740 37740 37740 37740

Cap Adapter Model ________ ________ ________ ________ ________ ________

Tubing Stick-up Above Cap 0 0 0 0 0 0
(included in total tube length)

Bladder Pump Model T1200M T1200M T1200M T1200M T1200M T1200M

Bladder Pump Inlet Screen 35200 35200 35200 35200

Pump Submergence 27.8 77.0 30.0 30.0 22.0 26.4

Bladder  PumpTubing Model PT5000 PT5000 PT5000 PT5000 PT5000 PT5000

Bladder Pump Tubing Length 101.5 150.5 114.3 113.0 46.5 96.5

Drop Tube Kit ________ ________ 37757 37757 ________ ________

Drop Tubing Model ________ ________ 35374 35374 ________ ________

Drop Tubing Length ________ ________ 65.3 86.6 ________ ________

Drop Tube Inlet Screen ________ ________ 38850 38850 ________ ________

Drop Tube Weight Model ________ ________ 35415 35415 ________ ________

Drop Tube Extra Weights ________ ________ 0 0 ________ ________

Initial Purge Volume (ml) 1,459 1,925 2,279 2,469 937 1,412
(pump & tubing)

APPROVAL:

Signature: 
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Well Wizard (R) Specification Sheet

Rev Date: 8/2/2007

             Customer: CH2M Hill

        Site/Location: Omega Chemical

                 Date: June 13, 2007

Salesperson: Dave Corder / GL

Well ID No. MW-29 MW-30 ________ ________ ________ ________

Well System Type A A ________ ________ ________ ________

Casing Material & Schedule PVC Sch80 PVC Sch80 ________ ________ ________ ________

Well Diameter (Inches) 4 4 ________ ________ ________ ________

Well Depth 115 120 ________ ________ ________ ________

Static Water Level 80 90 ________ ________ ________ ________

Water Column Height 35 30 ________ ________ ________ ________

Top of Screen 90 95 ________ ________ ________ ________

Bottom of Screen 110 115 ________ ________ ________ ________

Recovery Rate (gpm) ________ ________ ________ ________ ________ ________

Sample Collection Point 105 110 ________ ________ ________ ________

(ft-below top of casing)     

Cap Model C46S C46S ________ ________ ________ ________

Elbow/Flex Flow Model 37740 37740 ________ ________ ________ ________

Cap Adapter Model ________ ________ ________ ________ ________ ________

Tubing Stick-up Above Cap 0 0 ________ ________ ________ ________
(included in total tube length)

Bladder Pump Model T1200M T1200M ________ ________ ________ ________

Bladder Pump Inlet Screen 35200 35200 ________ ________ ________ ________

Pump Submergence 25.0 20.0 ________ ________ ________ ________

Bladder  PumpTubing Model PT5000 PT5000 ________ ________ ________ ________

Bladder Pump Tubing Length 101.5 106.5 ________ ________ ________ ________

Drop Tube Kit ________ ________ ________ ________ ________ ________

Drop Tubing Model ________ ________ ________ ________ ________ ________

Drop Tubing Length ________ ________ ________ ________ ________ ________

Drop Tube Inlet Screen ________ ________ ________ ________ ________ ________

Drop Tube Weight Model ________ ________ ________ ________ ________ ________

Drop Tube Extra Weights ________ ________ ________ ________ ________ ________

Initial Purge Volume (ml) 1,459 1,507 ________ ________ ________ ________
(pump & tubing)

APPROVAL:

Signature: 
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Well Wizard (R) Specification Sheet

             Customer: CH2M Hill

        Site/Location: Omega Chemical

                 Date: 10/16/2009

Salesperson: Dave Corder / GL

Well ID No. MW-31

Well System Type A

Casing Material & Schedule SCH80-PVC

Well Diameter (Inches) 2

Well Depth 126

Static Water Level 99

Water Column Height 27

Screen Length 15

Casing Length to Screen 105.5

Recovery Rate (gpm) ________

Sample Collection Point 114.5

Cap Model C26S

Elbow/Flex Flow Model 37740

Cap Adapter Model ________

Tubing Stick-up Above Cap 0

 

Bladder Pump Model T1200

Bladder Pump Inlet Screen 35200

Pump Submergence 15.5

Bladder  Pump Tubing Model PT5000

Bladder Pump Tubing Length 111.1

3 Loose Fittings 1/4" Brass Tu Nut & Ferrules for 1/4" Air Tube to well cap 

Support Cable Model

Support Cable Length

Support Cable Hardware

Initial Purge Volume (ml) 1,556

(pump and tubing)

APPROVAL:

Signature: 

Date: 

Page 1







QED SAMPLE ENGINEERING SPECIFICATION 

 

SECTION 9000:  DEDICATED GROUND-WATER SAMPLING PUMP SPECIFICATION 
REV 010423  Copyright 2001 QED 

SECTION 9001 
ENGINEERING SPECIFICATION: DEDICATED GROUND-WATER SAMPLING PUMP 
SPECIFICATION 
 
 
PART 1 --- GENERAL 
 
1.1 SCOPE 
 
1.1.1 The manufacturer shall furnish a dedicated ground water sampling system with 

one or more bladder pumps and associated tubing and well caps for the 
collection of ground water quality samples. 

 
1.2 PROCESS DESCRIPTION 
 
1.2.1 A bladder pump allows water to flow through an inlet check valve into the interior 

of the pump bladder due to the pressure gradient exerted by the hydrostatic 
head of the water it is submerged in.  After the interior of the bladder is filled with 
water, compressed gas is applied to the exterior of the bladder to force the water 
to flow through an outlet check valve and out of the pump.  The compressed gas 
is delivered to the pump through a gas supply tube connected to a compressed 
gas source with a control device located at the wellhead, and the pump liquid 
discharge is delivered to the wellhead through a water discharge tube with both 
tubes terminating in a wellhead cap.  The water pumped and conveyed in a 
manner to minimize alteration of water quality in any way.  When the pump 
bladder is squeezed sufficiently to empty it of water, the compressed gas control 
device stops the flow of compressed gas and vents the pump’s gas supply tube 
to the atmosphere.  This venting allows the pressure on the outside of the pump 
bladder to decrease to less than that of the hydrostatic head present at the pump 
inlet due to the pump’s submergence.  The pump bladder can thereby refill and 
repeat the cycle as needed to achieve desired flow for purging and sampling the 
well.  The pump controller at the wellhead controls the sequencing of applying 
compressed gas to and venting of the pump.  A compressed gas source at the 
wellhead provides the necessary flow of compressed gas to the controller.  A 
water level measurement device allows measurement of water levels in the well 
before and during pumping, and can be connected to the pump controller to 
temporarily cease pumping when the water level in the well is drawn down 
beyond preset limits.  A flow cell connected to the water discharge tube 
measures water quality parameters and provides indication of completion of well 
purging. 

 
 



QED SAMPLE ENGINEERING SPECIFICATION 

 

SECTION 9000:  DEDICATED GROUND-WATER SAMPLING PUMP SPECIFICATION 
REV 010423  Copyright 2001 QED 

 
1.3 SUBMITTALS 
 
1.3.1 Manufacturer shall submit the following with the bid: 
 
1.3.1.1 Product data for selected models, including dimensions, materials of 

construction, pressure and depth ratings, flow capacity, weights, 
measurement accuracy, accessories and warranty coverage.  See attached 
data sheets for full specifications. 

 
 
PART 2 --- PRODUCTS 
 
2.1 GENERAL 

 
2.1.1 The sampling pump system shall be a Well Wizard dedicated bladder pump 

system.  See data sheets for model number(s).  Equipment shall be 
manufactured by QED Environmental Systems  Inc. and represented by 
____________________________ or pre-approved equivalent. 

 
2.1.2 All components and options shall meet requirements specified on the data 

sheets attached to this specification. 
 
2.2 EQUIPMENT DESIGN REQUIREMENTS 
 
2.2.1 Standard product design shall include complete bladder pump assembly, with all 

fittings, check valves, bladder and inlet screens with the following specifications: 
 
2.2.1.1 The bladder pumps shall be of squeeze-type design, with water entering  

the interior of the bladder tube, and air pressure applied to the annular  
space between the exterior of the bladder and the interior of the pump  
body. 

 
2.2.1.2 The pump shall be capable of running dry without any damage to the  

pump, controls or power source. 
 
2.2.1.3 The pump shall also be capable of continuous operation for a minimum of  

12 hours at a low rate of 0.1 L/minute or less without damage, malfunction  
or automatic shutdown. 

 
2.2.1.4 The pump must be capable of lifting water from 300 feet without  

modification. 



QED SAMPLE ENGINEERING SPECIFICATION 

 

SECTION 9000:  DEDICATED GROUND-WATER SAMPLING PUMP SPECIFICATION 
REV 010423  Copyright 2001 QED 

 
2.2.1.5 The bladder and all other pump components must be able to withstand  

150 PSI differential pressure without damage or malfunction. 
 
2.2.1.6 The pump assembly must be able to withstand a submergence of at least  

200 feet and an inlet pressure of at least 85 PSI without damage to the  
bladder or other components; and without slippage of the bladder from its  
mounting or leakage around the bladder mounting seal. 

 
2.2.1.7 Bladders shall be Dura-Flex Type-62 Teflon, field replaceable, and  

capable of a minimum of 200,000 cycles of operation without failure or  
leakage.  Evidence of this performance must be supported by a minimum  
of ten years of production QC testing data from the manufacturer of the  
pumps.  

 
2.2.1.8 The pump assembly must be cleaned using a multi-stage washing and  

rinsing process utilizing phosphate-free laboratory-grade detergent and 
deionized and filtered water.  The cleanliness of the pumps must be 
certified by soaking the pumps for at least 24 hours in reagent-grade 
water, with internal recirculation of the water through each pump 
assembly. Samples of the final soak water shall be analyzed by an 
independent EPA-certified laboratory for EPA Method 8260 and 625 
volatile organic compounds, acid extractable and base-neutral 
compounds, and results of the analysis correlated to each pump through 
a numbered and signed certification tag attached to the pump.  The 
efficacy of the cleaning and certification process must be supported by a 
minimum of ten years of production QC testing data from the 
manufacturer of the pumps. 

 
2.2.1.9 The pump and tubing when assembled must have a minimum tensile  

strength of 150 pounds without the use of an auxiliary support cable to 
 prevent pump loss and fitting leakage. 

 
2.2.1.10 The pump and all of its components including the bladder shall be  

covered by a minimum standard warranty of 10 years provided by the  
manufacturer of the pump. 

 
(Choose for PVC Pump) 
2.2.1.11 The bladder pump shall have an overall length of 42 inches, an outside  

diameter of 1.66 inches, and a bladder capacity of 395 milliliters; or  
(where the application warrants) an overall length of 19.5 inches, an  
outside diameter of 1.66 inches, and a bladder capacity of 130 milliliters. 

 



QED SAMPLE ENGINEERING SPECIFICATION 

 

SECTION 9000:  DEDICATED GROUND-WATER SAMPLING PUMP SPECIFICATION 
REV 010423  Copyright 2001 QED 

2.2.1.12 The pump must be constructed entirely of PVC and PTFE materials, with  
lead-free Viton

®
 o-rings.  The materials used in construction of the pump,  

including external fittings and connections, must be virgin-grade first-run  
quality, with no reprocessed or reground ingredient, additives or fillers  
used. 

 
2.2.1.13 All PVC components used must be NSF-grade, extruded specifically with  

no markings or lubricants. 
 
2.2.1.14 Each pump shall be fitted with a PVC inlet screen, 6 inches in length, and  

having a screen opening size of .010 slot.  The screen shall attach directly  
by threading to the pump inlet housing. 

 
2.2.1.15 To provide steady low-flow pumping rates and to minimize sample  

aeration in the discharge tube and the introduction of air into in-line flow  
cells, the pump shall have a check valve design that typically allows less  
than 0.1 ml/minute drainback during the pump refill cycle, and in no more  
than 0.5 ml/minute drainback during refill. 

 
(Choose for Stainless Steel/Teflon Pump) 
2.2.1.16 The bladder pump shall have an overall length of 42 inches, an outside  

diameter of 1.5 inches, and a bladder capacity of 495 milliliters; or (where  
the application warrants) an overall length of 15 inches, an outside  
diameter of 1.5 inches, and a bladder capacity of 100 milliliters. 

 
2.2.1.17 The pump must be constructed entirely of Type 316 stainless steel and  

PTFE materials, with lead-free Viton
®
 o-rings.  The materials used in 

construction of the pump, including external fittings and connections, must 
be virgin-grade first-run quality, with no reprocessed or reground 
ingredient, additives or fillers used. 

 
2.2.1.18 All stainless steel components of the pump, including the body, discharge  

nipple, center discharge rod, fittings, center rod and body cross pins, and  
inlet screen assembly must be electropolished to remove all traces of  
embedded scale, rust, foreign debris, oils and grinding compounds from  
manufacturing; and to passivate the surface of the metal to protect  
against corrosion, tarnish or oxidation that could affect sample chemistry. 

 
2.2.1.19 The pump fittings must be type 316 Stainless Steel, compression-type  

design with a two-part ferrule and outer compression nut, as  
manufactured by Swagelock

®
, with special provision made to ensure  

elimination of the standard metal coatings normally present on the  
threads. 

 
2.2.1.20 Each pump shall be provided with a fine stainless steel mesh inlet screen  



QED SAMPLE ENGINEERING SPECIFICATION 

 

SECTION 9000:  DEDICATED GROUND-WATER SAMPLING PUMP SPECIFICATION 
REV 010423  Copyright 2001 QED 

assembly to protect the pump from malfunction or damage by large solids.   
The inlet screen shall be 6 inches in length, and of .010 mesh.  The  
screen shall attach to the pump inlet housing by means of stainless steel  
set screws. 

 
2.2.1.21 To provide steady low-flow pumping rates and to minimize sample  

aeration in the discharge tube and the introduction of air into in-line flow  
cells, the pump shall have a check valve design that typically allows less  
than 0.1 ml/minute drainback during the pump refill cycle, and in no more  
than 0.5 ml/minute drainback during refill. 

 
(Choose for High Pressure Stainless Steel/Teflon Pump) 
2.2.1.22 The bladder pump shall have an overall length of 42 inches, an outside  

diameter of 1.66 inches, and a bladder capacity of 395 milliliters. 
 
2.2.1.23 The pump must be constructed entirely of Type 316 stainless steel and  

PTFE materials, with lead-free Viton
®
 o-rings.  The materials used in  

construction of the pump, including external fittings and connections, must  
be virgin-grade first-run quality, with no reprocessed or reground 

 ingredient, additives or fillers used. 
 
2.2.1.24 All stainless steel components of the pump, including the body, discharge  

nipple, center discharge rod, fittings, center rod and body cross pins, and  
inlet screen assembly must be electropolished to remove all traces of 
embedded scale, rust, foreign debris, oils and grinding compounds from 
manufacturing; and to passivate the surface of the metal to protect 
against corrosion, tarnish or oxidation that could affect sample chemistry. 

 
2.2.1.25 The pump fittings must be type 316 Stainless Steel, compression-type  

design with a two-part ferrule and outer compression nut, as 
manufactured by Swagelock

®
, with special provision made to ensure 

elimination of the standard metal coatings normally present on the 
threads. 

 
2.2.1.26 Each pump shall be provided with a fine stainless steel mesh inlet screen  

assembly to protect the pump from malfunction or damage by large solids.   
The inlet screen shall be 6 inches in length, and of .010 mesh.  The 

 screen shall attach to the pump inlet housing by means of stainless steel  
set screws. 
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 (Choose for Teflon Pump) 
2.2.1.27 The bladder pump shall have an overall length of 42 inches, an outside  
  diameter of 1.5 inches, and a bladder capacity of 495 milliliters; or (where  

the application warrants) an overall length of 15 inches, an outside 
 diameter of 1.5 inches, and a bladder capacity of 100 milliliters. 

 
2.2.1.28 The pump must be constructed entirely of PTFE materials, with lead-free  

Viton
®
 o-rings.  The materials used in construction of the pump, including  

external fittings and connections, must be 100% virgin-grade first-run  
quality, with no reprocessed or reground ingredient, additives or fillers  
used. 

 
2.2.1.29 Each pump shall be fitted with a Teflon inlet screen, 6 inches in length,  

and having a screen opening size of .010 slot.  The screen shall attach  
directly by threading to the pump inlet housing. 

 
2.2.1.30 The bladder pumps shall be of squeeze-type design, with water entering  

the interior of the bladder tube, and air pressure applied to the annular  
space between the exterior of the bladder and the interior of the pump  
body. 

 
2.2.1.31 The pump shall be capable of running dry without any damage to the  

pump, controls or power source. 
 
2.2.1.32 The pump shall also be capable of continuous operation for a minimum of  

12 hours at a low rate of 0.1 L/minute or less without damage, malfunction  
or automatic shutdown. 

 
2.2.1.33 The pump must be capable of lifting water from 300 feet without  

modification. 
 
2.2.1.34 The bladder and all other pump components must be able to withstand  

150 PSI differential pressure without damage or malfunction. 
 
2.2.1.35 The pump assembly must be able to withstand a submergence of at least  

200 feet and an inlet pressure of at least 85 PSI without damage to the  
bladder or other components; and without slippage of the bladder from its  
mounting or leakage around the bladder mounting seal. 

 
 
 
 
2.2.1.36 Bladders shall be Dura-Flex Type-62 Teflon, field replaceable, and  

capable of a minimum of 200,000 cycles of operation without failure or  
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leakage.  Evidence of this performance must be supported by a minimum 
of ten years of production QC testing data from the manufacturer of the 
pumps.  

 
(Choose for PVC Pump) 
2.2.1.37 The bladder pump shall have an overall length of 42 inches, an outside  

diameter of 1.66 inches, and a bladder capacity of 395 milliliters; or  
(where the application warrants) an overall length of 19.5 inches, an  
outside diameter of 1.66 inches, and a bladder capacity of 130 milliliters. 

 
2.2.1.38 The pump must be constructed entirely of PVC and PTFE materials, with  

lead-free Viton
®
 o-rings.  The materials used in construction of the pump,  

including external fittings and connections, must be virgin-grade first-run  
quality, with no reprocessed or reground ingredient, additives or fillers  
used. 

 
2.2.1.39 All PVC components used must be NSF-grade, extruded specifically with  

no markings or lubricants. 
 
2.2.1.40 Each pump shall be fitted with a PVC inlet screen, 6 inches in length, and  

having a screen opening size of .010 slot.  The screen shall attach directly  
by threading to the pump inlet housing. 

 
2.2.1.41 To provide steady low-flow pumping rates and to minimize sample  

aeration in the discharge tube and the introduction of air into in-line flow  
cells, the pump shall have a check valve design that typically allows less  
than 0.1 ml/minute drainback during the pump refill cycle, and in no more  
than 0.5 ml/minute drainback during refill. 

 
(Choose for Stainless Steel/Teflon Pump) 
2.2.1.42 The bladder pump shall have an overall length of 42 inches, an outside  

diameter of 1.5 inches, and a bladder capacity of 495 milliliters; or (where  
the application warrants) an overall length of 15 inches, an outside  
diameter of 1.5 inches, and a bladder capacity of 100 milliliters. 

 
2.2.1.43 The pump must be constructed entirely of Type 316 stainless steel and  

PTFE materials, with lead-free Viton
®
 o-rings.  The materials used in 

construction of the pump, including external fittings and connections, must 
be virgin-grade first-run quality, with no reprocessed or reground 
ingredient, additives or fillers used. 

 
2.2.1.44 All stainless steel components of the pump, including the body, discharge  

nipple, center discharge rod, fittings, center rod and body cross pins, and  
inlet screen assembly must be electropolished to remove all traces of 
embedded scale, rust, foreign debris, oils and grinding compounds from 
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manufacturing; and to passivate the surface of the metal to protect 
against corrosion, tarnish or oxidation that could affect sample chemistry. 

 
2.2.1.45 The pump fittings must be type 316 Stainless Steel, compression-type  

design with a two-part ferrule and outer compression nut, as  
manufactured by Swagelock

®
, with special provision made to ensure  

elimination of the standard metal coatings normally present on the  
threads. 

 
2.2.1.46 Each pump shall be provided with a fine stainless steel mesh inlet screen  
  assembly to protect the pump from malfunction or damage by large solids.   

The inlet screen shall be 6 inches in length, and of .010 mesh.  The  
screen shall attach to the pump inlet housing by means of stainless steel  
set screws. 

 
2.2.1.47 To provide steady low-flow pumping rates and to minimize sample  

aeration in the discharge tube and the introduction of air into in-line flow  
cells, the pump shall have a check valve design that typically allows less  
than 0.1 ml/minute drainback during the pump refill cycle, and in no more  
than 0.5 ml/minute drainback during refill. 

 
(Choose for High Pressure Stainless Steel/Teflon Pump) 
2.2.1.48 The bladder pump shall have an overall length of 42 inches, an outside  

diameter of 1.66 inches, and a bladder capacity of 395 milliliters. 
 
2.2.1.49 The pump must be constructed entirely of Type 316 stainless steel and  

PTFE materials, with lead-free Viton
®
 o-rings.  The materials used in 

construction of the pump, including external fittings and connections, must 
be virgin-grade first-run quality, with no reprocessed or reground 
ingredient, additives or fillers used. 

 
2.2.1.50 All stainless steel components of the pump, including the body, discharge  

nipple, center discharge rod, fittings, center rod and body cross pins, and  
inlet screen assembly must be electropolished to remove all traces of  
embedded scale, rust, foreign debris, oils and grinding compounds from 
manufacturing; and to passivate the surface of the metal to protect 
against corrosion, tarnish or oxidation that could affect sample chemistry. 

 
 
2.2.1.51 The pump fittings must be type 316 Stainless Steel, compression-type  

design with a two-part ferrule and outer compression nut, as  
manufactured by Swagelock

®
, with special provision made to ensure  

elimination of the standard metal coatings normally present on the  
threads. 
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2.2.1.52 Each pump shall be provided with a fine stainless steel mesh inlet screen  
assembly to protect the pump from malfunction or damage by large solids.   
The inlet screen shall be 6 inches in length, and of .010 mesh.  The  
screen shall attach to the pump inlet housing by means of stainless steel  
set screws. 

 
(Choose for Teflon Pump) 
2.2.1.53 The bladder pump shall have an overall length of 42 inches, an outside  
  diameter of 1.5 inches, and a bladder capacity of 495 milliliters; or (where  

the application warrants) an overall length of 15 inches, an outside  
diameter of 1.5 inches, and a bladder capacity of 100 milliliters. 

 
2.2.1.54 The pump must be constructed entirely of PTFE materials, with lead-free  

Viton
®
 o-rings.  The materials used in construction of the pump, including  

external fittings and connections, must be 100% virgin-grade first-run  
quality, with no reprocessed or reground ingredient, additives or fillers  
used. 

 
2.2.1.55 Each pump shall be fitted with a Teflon inlet screen, 6 inches in length,  

and having a screen opening size of .010 slot.  The screen shall attach  
directly by threading to the pump inlet housing. 

 
2.2.2 Pump Tubing 
 
2.2.2.1 Each pump shall be supplied with tubing to meet the following  

specifications; 
 
2.2.2.2 The air supply and discharge tubing shall be thermally bonded together  

for installation as a single line, without any external sheathing material or  
cable ties.  The air supply and discharge tubing shall be able to be  
separated without the use of any tools for attachment to fittings.  Once  
separated, the remaining bonding ridge shall not require trimming or  
removal for installation into a compression-type fitting for leak-tight  
connection to compression type fittings. 

 
 
 
2.2.2.3 Tubing shall be ¼” air supply, with discharge sized to match the bladder  

pump. The tolerance on the diameter shall not exceed + 0.05 inches, and  
shall fit into standard-sized compression-type fittings without trimming,  
reaming or resizing. 

 
2.2.2.4 The tubing shall have a minimum bend radius of 1.25 inches, and must be  

able to withstand 300 PSI working pressure. 
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2.2.2.5 All materials must be 100% virgin-grade, extruded in the USA with US- 
manufactured resins, with no regrind materials, additives, fillers, mold  
release agents or printing. 

 
2.2.2.6 Each tubing bundle shall be provided with inserts (material to be  

compatible with the pump construction) needed for secure connection to  
the pump and wellhead assembly. 

 
(Choose for Polyethylene Tube) 
2.2.2.7 The tubing shall be manufactured of all polyethylene. 
 
(Choose for Teflon-Lined Polyethylene Tube) 
2.2.2.8 The tubing shall be manufactured of polyethylene, with the discharge  

tubing having an inner-wall lining of Teflon. 
 

2.2.2.9 The tubing shall be provided with rigid inserts inside the end of the tube  
connected to the pump fittings, to prevent discharge flow from being  
blocked due to the Teflon lining being pushed or peeled back into the  
liquid flow path. 

 
(Choose for Teflon Tube) 
2.2.2.10 The tubing shall be manufactured of all Teflon. 
 
2.2.3 Wellhead Cap Assembly 
 
2.2.3.1 Each pump shall be supplied with a well cap assembly to meet the  

following specifications; 
 
2.2.3.2 The system shall include a well head cap assembly designed to support  

the weight of the down-well system components and limit the access to  
the well to prevent accidental contamination or damage. 

 
 
 
 
2.2.3.3 The cap body shall be constructed of anodized aluminum, require less  

than ¼” vertical clearance between the top of the casing and the  
underside of any existing protective well closures, and be machined to fit  
standard well casing diameters without interference to allow easy  
installation and removal without modification.  Manufacturer shall also be  
able to provide caps for specialized applications requiring water tight, or  
locking capabilities. 

 
2.2.3.4 The pump air supply fitting shall consist of a compression-type brass  

fitting for connection to the pump air supply tubing, and a quick-connect  
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brass fitting for connection to the controlled air supply hose. 
 
2.2.3.5 The pump discharge fitting shall be a bore-through design that allows the  

discharge tubing to pass continuously through the cap, preventing sample  
water from contacting the fitting. The cap shall also include a flexible  
discharge tube, constructed of inert materials, which attaches via a slip fit  
grip ring to the pump discharge tube end and stores between uses in the  
water level measurement hole. 

 
2.2.3.6 The cap shall include an access hole for water level measurement and  

include a polyethylene dust protection cap to cover the entire cap to  
prevent accidental introduction of contaminants to the fittings or well. 

 
2.2.3.7 The cap shall include as standard equipment a polyethylene tag with  

special writing surface to allow marking well identification and pump  
controller setting information. 

 
2.2.4 Freeze Protection 
 
2.2.4.1 Each pump shall be provided with freeze protection that shall meet the 

following specifications; 
 
2.2.4.2 The cap shall include a means of freeze protection that will allow for the  

positive discharge of any water in the tubing to prevent blockage of flow  
due to ice formation or damage to the pump discharge tubing near the  
well head. 

 
(Choose for Freeze Protection Kit-MicroPurge Applications) 
2.2.4.3 The freeze protection kit shall consist of a length of flexible polyethylene  

tubing 0.125” OD with a quick-connect brass fitting allowing connection to  
the controller compressed gas supply hose end. Water in the discharge  
tube near the wellhead can be removed by inserting the 0.125” tube into  
the pump liquid discharge tube end at the wellhead, then applying gentle  
drive gas pressure to the 0.125” tube. An optional in-line filter shall be  
available for removal of organic and particulate contaminants from the gas  
supply if desired. 

 
(Choose for freeze prevention in standard 3-5 well volume applications) 
2.2.4.4 A special tube coupler of appropriate size and material with a .020 inch  

diameter drilled hole installed shall be supplied to allow for drain back and  
prevent in-line freezing once sampling is completed. 

 
 
2.2.5 General System Specifications and Vendor Requirements 
 



QED SAMPLE ENGINEERING SPECIFICATION 

 

SECTION 9000:  DEDICATED GROUND-WATER SAMPLING PUMP SPECIFICATION 
REV 010423  Copyright 2001 QED 

2.2.5.1 The manufacturer shall have a minimum of 15 years experience providing 
pneumatic bladder pumps in groundwater monitoring applications. 

 
2.2.5.2 The entire system shall be covered by a standard one-year warranty 

provided by the manufacturer, with the exception of the bladder pumps 
which shall be covered by a standard ten-year warranty as noted in A.12 
above. 

 
2.2.5.3 The manufacturer shall provide full product technical support by telephone 

during normal business hours, and additional 7 day/24 hour support via a 
toll-free telephone hotline. 

 
2.2.5.4 The manufacturer shall have a local factory trained agent, and shall have 

OSHA certified technicians available for installation or start-up assistance. 
 
2.2.5.5 The manufacturer shall have a minimum of eleven (11) years experience 

with a pump certification program as described in 2.2.1.8. 
 
2.2.5.6 Manufacturer’s facility shall include a 300’ test well for flow rate 

verification. 
 
2.2.5.7 Manufacturer must be capable of shipping all standard equipment within 

ten working days of receipt of order. 
 
 
 
 
 
 
 
2.2.5.8 All bladder pumps, downwell tubing, well caps, and accessories to be 

supplied by: 
 
QED Environmental Systems, Inc. 
P.O. Box 3726 
Ann Arbor, MI  48106 
(800) 624-2024    (734) 995-1170 FAX 
www.qedenv.com 

 
Teflon

®
 and Viton

®
 are registered trademarks of DuPont Company 

Swagelock
®
 is a registered trademark of the Swagelock Corporation. 

 





Hydropunch GPS Data
Omega Chemical Superfund Site

Northing Easting Northing Easting
Well MW-27 HP Borings Earl Manufacturing HP Borings
HP27-1 3755117.947 401008.277 HPE-1 3758495.949 401745.475
HP27-2 3755023.271 400832.620 HPE-2 3758460.602 401743.520
HP27-3 3755023.223 400774.603 HPE-3 3758432.121 401734.393
HP27-4 3755023.704 400691.730 HPE-4 3758432.206 401720.907
HP27-5 3755024.385 400616.835 HPE-5 3758432.940 401705.322
HP27-6 3755850.709 400829.832 HPE-6 3758434.337 401690.968
HP27-7 3755901.786 400898.298 HPE-7 3758435.313 401674.873
HP27-8 3755901.603 400956.837 Site D HP Borings
HP27-9 3755900.256 401019.394 HPT-1 3758684.161 402519.851
Well MW-28 HP Borings HPT-2 3758660.647 402494.732
HP28-1 3755075.472 400440.559 HPT-3 3758660.311 402477.242
HP28-2 3755132.400 400333.117 HPT-4 3758659.560 402462.914
HP28-3 3755133.717 400199.683 HPT-5 3758660.666 402452.332
HP28-4 3755138.508 400062.793 Site E HP Borings
HP28-5 3755125.727 399911.758 HPF-1 3757551.002 401515.711
Wells MW-29 and MW-30 HP Borings HPF-2 3757539.411 401554.533
HP29-1 3754301.999 401251.971 HPF-3 3757361.777 401401.736
HP29-2 3754300.971 401178.519 HPF-4 3757379.974 401360.935
HP29-3 3754300.620 401136.283 HPF-5 3757402.919 401352.401
HP29-4 3754301.235 401067.935 HPF-6 3757423.114 401329.076
HP29-5 3754314.008 400991.388 Site F HP Borings
HP29-6 3754302.428 400948.759 HPW-1 3758537.377 401543.027
HP29-7 3754292.184 400806.859 HPW-2 3758488.237 401542.042
HP29-8 3754134.446 400732.404 HPW-3 3758444.894 401488.151
HP29-9 3754133.827 400815.910 HPW-4 3758439.486 401457.933
HP29-10 3754096.769 400883.654 HPW-5 3758433.931 401426.178
HP29-11 3754096.159 400936.441 HPW-6 3758429.352 401395.881
HP29-12 3754100.012 400985.865 HPW-7 3758425.137 401366.908
HP29-13 3754099.666 401057.572 HPW-8 3758471.507 401341.879
HP29-14 3754098.909 401138.190 HPW-9 3758455.130 401524.214
HP29-15 3753885.067 400791.327 HPW-10 3758590.078 401529.012
HP29-16 3753622.327 400939.200 TCE Source at Whittier Blvd. HP Borings
HP29-17 3753622.828 400992.417 HPA-1 3759591.622 403415.109
HP29-18 3753621.925 401059.423 HPA-6 3759635.780 403423.469
HP29-19 3753625.202 401118.480 HPA-7 3759665.541 403407.222
HP29-20 3753644.123 401204.389 HPA-8 3759697.273 403394.585
HP29-21 3754058.669 401266.427 HPA-9 3759723.422 403376.634
HP29-22 3753962.883 401266.936 HPA-10 3759756.034 403361.870
HP29-23 3753885.093 401265.761 HPA-11 3759782.266 403346.924
HP29-24 3753781.999 401259.126 HPA-12 3759751.411 403419.163
HP29-25 3753695.150 401264.896 HPA-13 3759742.440 403429.864
HP29-26 3753868.213 401628.554 HPA-14 3759732.233 403442.538
HP29-27 3753777.426 401626.394 HPA-15 3759722.054 403454.591
HP29-28 3753685.001 401633.937 HPA-16 3759808.122 403460.922
HP29-30 3753265.397 401837.719 HPA-17 3759779.821 403465.179
HP29-31 3753234.769 401728.637 HPA-18 3759755.574 403473.196
HP29-32 3753217.546 401641.291 Residential Area Boring Locations
HP29-33 3753125.361 401502.648 HPRA-1 3759093.890 402839.001
HP29-34 3753112.299 401357.979 HPRA-2 3759191.470 402874.101
HP29-35 3753055.568 400737.340 HPRA-3 3759152.545 402962.721
HP29-36 3753289.573 400649.917 HPRA-4 3759066.602 402901.838
HP29-37 3753128.745 400544.695
HP29-38 3753321.615 400448.491
HP29-39 3753401.585 400329.882
HP29-40 3753886.454 400653.578
HP29-41 3753887.745 400516.416
HP29-42 3753898.172 400369.511
HP29-43 3753897.793 400219.982
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Cone Penetration Testing Procedure 
(CPT) 

 
Gregg Drilling & Testing, Inc. carries out all Cone Penetration Tests (CPT) using an 
integrated electronic cone system, Figure CPT.  The soundings were conducted using a 
20 ton capacity cone with a tip area of 15 cm2 and a friction sleeve area of 225 cm2.  
The cone is designed with an equal end area friction sleeve and a tip end area ratio of 
0.85. 
 
The cone takes measurements of cone 
bearing (qc), sleeve friction (fs) and 
penetration pore water pressure (u2) at 5-
cm intervals during penetration to provide 
a nearly continuous hydrogeologic log. 
CPT data reduction and interpretation is 
performed in real time facilitating on-site 
decision making.  The above mentioned 
parameters are stored on disk for further 
analysis and reference.  All CPT 
soundings are performed in accordance 
with revised (2002) ASTM standards (D 
5778-95). 
 
The cone also contains a porous filter 
element located directly behind the cone 
tip (u2), Figure CPT.  It consists of porous 
plastic and is 5.0mm thick. The filter 
element is used to obtain penetration pore 
pressure as the cone is advanced as well 
as Pore Pressure Dissipation Tests 
(PPDT’s) during appropriate pauses in 
penetration.  It should be noted that prior 
to penetration, the element is fully 
saturated with silicon oil under vacuum 
pressure to ensure accurate and fast 
dissipation. 
 
When the soundings are complete, the test holes are grouted using a Gregg In Situ 
support rig.  The grouting procedures generally consist of pushing a hollow CPT rod 
with a “knock out” plug to the termination depth of the test hole.  Grout is then pumped 
under pressure as the tremie pipe is pulled from the hole.  Disruption or further 
contamination to the site is therefore minimized. 

Figure CPT 



   

Cone Penetration Test Data & Interpretation 
 
 
Soil behavior type and stratigraphic interpretation is based on relationships between cone 
bearing (qc), sleeve friction (fs), and pore water pressure (u2).  The friction ratio (Rf) is a 
calculated parameter defined by 100fs/qc and is used to infer soil behavior type.  Generally: 
Cohesive soils (clays)   

• High friction ratio (Rf) due to small cone bearing (qc) 
• Generate large excess pore water pressures (u2) 

Cohesionless soils (sands) 
• Low friction ratio (Rf) due to large cone bearing (qc) 
• Generate very little excess pore water pressures (u2) 

 
A complete set of baseline readings are taken prior to and at the completion of each 
sounding to determine temperature shifts and any zero load offsets.  Corrections for 
temperature shifts and zero load offsets can be extremely important, especially when the 
recorded loads are relatively small.  In sandy soils, however, these corrections are generally 
negligible.   
 
The cone penetration test data collected from your site is presented in graphical form in 
Appendix CPT.  The data includes CPT logs of measured soil parameters, computer 
calculations of interpreted soil behavior types (SBT), and additional geotechnical parameters.  
A summary of locations and depths is available in Table 1.  Note that all penetration depths 
referenced in the data are with respect to the existing ground surface. 
 
Soil interpretation for this project was conducted using recent correlations developed by 
Robertson et al, 1990, Figure SBT.  Note that it is not always possible to clearly identify a soil 
type based solely on qc, fs, and u2.  In these situations, experience, judgment, and an 
assessment of the pore pressure dissipation data should be used to infer the soil behavior 
type. 
 
     
    

Figure SBT

ZONE Qt/N SBT 
1

2

3

4

5

6

7

8

9

10
11

12

2

1

1

1.5

2

2.5

3

4

5

6
1

2

Sensitive, fine grained

Organic materials 
Clay

Silty clay to clay 
Clayey silt to silty clay

Sandy silt to clayey silt

Silty sand to sandy silt

Sand to silty sand 
Sand

Gravely sand to sand 
Very stiff fine grained*

Sand to clayey sand* 
*over consolidated or cemented 
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Cone Penetration Test (CPT) Interpretation 
 
Gregg have recently updated their CPT interpretation and plotting software (2007).  The 
software takes the CPT data and performs basic interpretation in terms of soil behavior 
type (SBT) and various geotechnical parameters using current published empirical 
correlations based on the comprehensive review by Lunne, Robertson and Powell (1997).  
The interpretation is presented in tabular format using MS Excel. The interpretations are 
presented only as a guide for geotechnical use and should be carefully reviewed.  Gregg 
does not warranty the correctness or the applicability of any of the geotechnical 
parameters interpreted by the software and does not assume any liability for any use of 
the results in any design or review.  The user should be fully aware of the techniques and 
limitations of any method used in the software. 
 
The following provides a summary of the methods used for the interpretation.  Many of 
the empirical correlations to estimate geotechnical parameters have constants that have a 
range of values depending on soil type, geologic origin and other factors.  The software 
uses ‘default’ values that have been selected to provide, in general, conservatively low 
estimates of the various geotechnical parameters. 
 
Input: 

1 Units for display (Imperial or metric) (atm. pressure, pa = 0.96 tsf or 0.1 MPa) 
2 Depth interval to average results,( ft or m).  Data are collected at either 0.02 or 

0.05m and can be averaged every 1, 3 or 5 intervals. 
3 Elevation of ground surface (ft or m) 
4 Depth to water table, zw (ft or m) – input required 
5 Net area ratio for cone, a (default to 0.85) 
6 Relative Density constant, CDr  (default to 350) 
7 Young’s modulus number for sands, α (default to 5) 
8 Small strain shear modulus number 

a. for sands, SG (default to 180 for  SBTn  5, 6, 7) 
b. for clays, CG (default to  50  for  SBTn 1, 2, 3 & 4)   

9 Undrained shear strength cone factor for clays, Nkt (default to 15) 
10 Over Consolidation ratio number, kocr (default to 0.3) 
11 Unit weight of water, (default to γw = 62.4 lb/ft3 or 9.81 kN/m3) 

 
Column 

1 Depth, z, (m) – CPT data is collected in meters 
2 Depth (ft) 
3 Cone resistance, qc (tsf or MPa) 
4 Sleeve friction, fs (tsf or MPa) 
5 Penetration pore pressure, u (psi or MPa), measured behind the cone (i.e. u2) 
6 Other – any additional data, if collected, e.g. electrical resistivity or UVIF 
7 Total cone resistance, qt (tsf or MPa)  qt = qc + u (1-a) 
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8 Friction Ratio, Rf (%)    Rf = (fs/qt) x 100% 
9 Soil Behavior Type (non-normalized), SBT see note 
10 Unit weight, γ (pcf or kN/m3)   based on SBT, see note 
11 Total overburden stress, σv (tsf)   σvo = γ z 
12 Insitu pore pressure, uo (tsf)   uo = γw (z - zw) 
13 Effective overburden stress, σ'vo (tsf )  σ'vo = σvo - uo 
14 Normalized cone resistance, Qt1    Qt1= (qt - σvo) / σ'vo  
15 Normalized friction ratio, Fr (%)   Fr = fs / (qt - σvo) x 100% 
16 Normalized Pore Pressure ratio, Bq  Bq = u – uo / (qt - σvo) 
17 Soil Behavior Type (normalized), SBTn  see note 
18 SBTn Index, Ic     see note   
19 Normalized Cone resistance, Qtn (n varies with Ic) see note 
20 Estimated permeability, kSBT (cm/sec or ft/sec) see note 
21 Equivalent SPT N60, blows/ft   see note 
22 Equivalent SPT (N1)60 blows/ft   see note 
23 Estimated Relative Density, Dr, (%)  see note 
24 Estimated Friction Angle, φ', (degrees)  see note 
25 Estimated Young’s modulus, Es (tsf)  see note 
26 Estimated small strain Shear modulus, Go (tsf) see note 
27 Estimated Undrained shear strength, su (tsf) see note 
28 Estimated Undrained strength ratio   su/σv’    
29 Estimated Over Consolidation ratio, OCR see note 

 
Notes: 

1 Soil Behavior Type (non-normalized), SBT        Lunne et al. (1997)            
listed below 

 
2 Unit weight, γ either constant at 119 pcf or based on Non-normalized SBT  

(Lunne et al., 1997 and table below) 
 
3 Soil Behavior Type (Normalized), SBTn  Lunne et al. (1997) 
 
4 SBTn Index, Ic  Ic = ((3.47 – log Qt1)2 + (log Fr + 1.22)2)0.5 
 
5 Normalized Cone resistance, Qtn (n varies with Ic) 

 
Qtn = ((qt - σvo)/pa) (pa/(σ′vo)n  and recalculate Ic, then iterate: 
 
When Ic < 1.64,    n = 0.5 (clean sand) 
When Ic > 3.30,    n = 1.0 (clays) 
When 1.64 < Ic < 3.30,  n = (Ic – 1.64)0.3 + 0.5  
Iterate until the change in n, Δn < 0.01  

 
6 Estimated permeability, kSBT (based on Normalized SBTn)                             

(Lunne et al., 1997 and table below) 
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7 Equivalent SPT N60, blows/ft  Lunne et al. (1997) 

60
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8 Equivalent SPT (N1)60 blows/ft            (N1)60 = N60 CN,                        

where CN = (pa/σ′vo)0.5 

 
9 Relative Density, Dr, (%)   Dr

2 = Qtn / CDr 
 Only SBTn 5, 6, 7 & 8   Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 

10 Friction Angle, φ', (degrees) tan φ' = ⎥
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 Only SBTn 5, 6, 7 & 8  Show’N/A’ in zones 1, 2, 3, 4 & 9 
 
11 Young’s modulus, Es    Es = α qt    
 Only SBTn 5, 6, 7 & 8  Show ‘N/A’ in zones 1, 2, 3, 4 & 9 
 
12 Small strain shear modulus, Go   

a. Go = SG (qt  σ'vo pa)1/3   For  SBTn 5, 6, 7 
b. Go = CG qt   For  SBTn 1, 2, 3& 4 

Show ‘N/A’ in zones 8 & 9 
 

13 Undrained shear strength, su     su = (qt - σvo) / Nkt 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
14 Over Consolidation ratio, OCR   OCR = kocr Qt1 
 Only SBTn 1, 2, 3, 4 & 9  Show ‘N/A’ in zones 5, 6, 7 & 8 
 
SBT Zones     SBTn Zones 
The following updated and simplified SBT descriptions have been used in the 
software: 
1 sensitive fine grained   1  sensitive fine grained 
2 organic soils    2  organic soils 
3 clays     3 clays 
4 clays & silty clays    4 clays & silty clays 
5 clays & silty clays 
6 silty sands & sandy silts   5 silty sands & sandy silts 
7 silty sands & sandy silts 
8 sands & silty sands   6 sands & silty sands 
9 sands & silty sands 
10 sands     7 sands 
11 very dense/stiff soils*   8 very dense/stiff soils* 
12 very dense/stiff soils*   9 very dense/stiff soils* 
* heavily overconsolidated and/or cemented 
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Track when soils fall with zones of same description and print that description (i.e. if 
soils fall only within SBT zones 4 & 5, print ‘clays & silty clays’) 
 
 
Estimated Permeability (see Lunne et al., 1997) 
SBTn  Permeability (ft/sec)  (m/sec)  
1  3x 10-8    1x 10-8   
2  3x 10-7    1x 10-7   
3  1x 10-9    3x 10-10  
4  3x 10-8    1x 10-8  
5  3x 10-6    1x 10-6   
6  3x 10-4    1x 10-4   
7  3x 10-2    1x 10-2   
8   3x 10-6    1x 10-6   
9  1x 10-8    3x 10-9   
 
 
Estimated Unit Weight (see Lunne et al., 1997) 
SBT  Approximate Unit Weight (lb/ft3)  (kN/m3) 
1  111.4     17.5 
2    79.6     12.5 
3  111.4     17.5 
4  114.6     18.0 
5  114.6     18.0 
6  114.6     18.0 
7  117.8     18.5 
8  120.9     19.0 
9  124.1     19.5 
10  127.3     20.0 
11  130.5     20.5 
12  120.9     19.0 
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GREGG IN SITU 
Digital File Formats 

 
CPT Data Files                                                                                                     
 
Unless otherwise requested by the client, Gregg CPT data files are named such that the first 3 
characters contain Gregg In-Situ, Inc. job number, the next character is typically C for CPT (S if 
shear waves were collected, R if Resistivity was used, U for UVIF or M for ‘Mini-Cone’) followed 
by two or three characters indicating the sounding number. The last character position is reserved 
for the letters a, b, c, d etc to uniquely identify multiple soundings at the same location. The CPT 
sounding file has the extension COR and pore pressure dissipation files have the extension PPD. 
As an example, for job number 05-127 (Job Number 127 in the year 2005) the first sounding will 
have file names 127C01.COR and 127C01.PPC. 
 
The CPT (COR) file consists of the following components: 
1. Two lines of header information 
2. Data records 
3. End of data marker 
4. Units information 
 
Header Lines 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 contain the sounding ID 
Columns 17-31 Field representative 
Columns 32-47 contain the project name 
 
Data Records 
The data records contain 4 or more columns of data in floating point format. A comma (and 
spaces) separates each data item: 
Column 1: Sounding Depth (m) 
Column 2: Tip (qc) data uncorrected for pore pressure effects. Recorded in units selected by the 
CPT operator. 
Column 3: Sleeve (fs) data. Recorded in units selected by the operator 
Column 4: Dynamic pore pressure readings (u2). Recorded in units selected by the operator 
Column 5: Exists only if specialty modules (Resistivity and/or UVIF) have been used 
End of Data Marker 
After the last line of data a line containing ASCII 26 (CTL-Z) and a new line (carriage return/ line 
feed) character. This is used to mark the end of data. 
Units Information 
The last section of the file contains information about the units that were selected for the 
sounding. A separator bar makes up the first line. The second line contains the type of units used 
for depth, qc, fs and u2. The third line contains the conversion values required for Gregg’s software 
to convert the recorded data to an internal set of base units (bar for qc, bar for fs and meters for 
u2). 
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CPT Dissipation Files 
 
CPT Dissipation files have the same naming convention as the CPT sounding files and have the 
extension PPC. PPC files consist of the following components: 
 
1. Two lines of header information 
2. Data records 
 
Header Lines (same as COR file): 
Line 1: Columns 1-6 are blank (future use) 
Columns 7-21 contain the sounding Date and Time 
Columns 22-36 contain the sounding Operator 
Line 2: Columns 1-16 Sounding or Location ID 
Columns 17-31 Field Representative 
Columns 32-47 Project Name 
 
Data Records 
The data records immediately follow the header lines. Each data record can occupy several lines 
in the file and is a complete record of a dissipation test at a particular depth. Each data record 
starts with a line containing two values separated by spaces; the first value being an index 
number and the second being the dissipation test depth in meters. Following this line are the 
dissipation pore pressure values stored at 5 second intervals with a maximum of 12 entries per 
line. The last line of the dissipation record may not contain a full 12 entries. The data record is 
terminated with an ASCII 30 character (appears as a triangle in some editors). This sequence is 
repeated for every dissipation test in the sounding. No marker is used to indicate end of file. Unit 
information is not stored in this file. Users would have to check the CPT file for the units that were 
used. 
 



 
Pore Pressure Dissipation Tests (PPDT) 

 
 
Pore Pressure Dissipation Tests (PPDT’s) conducted at various intervals measured 
hydrostatic water pressures and determined the approximate depth of the ground water 
table.  A PPDT is conducted when the cone is halted at specific intervals determined by 
the field representative.  The variation of the penetration pore pressure (u) with time is 
measured behind the tip of the cone and recorded by a computer system.   
Pore pressure dissipation data can be interpreted to provide estimates of: 

• Equilibrium piezometric pressure 
• Phreatic Surface 
• In situ horizontal coefficient of consolidation (ch) 
• In situ horizontal coefficient of permeability (kh) 

 
In order to correctly interpret 
the equilibrium piezometric 
pressure and/or the phreatic 
surface, the pore pressure 
must be monitored until such 
time as there is no variation in 
pore pressure with time, 
Figure PPDT.  This time is 
commonly referred to as t100, 
the point at which 100% of the 
excess pore pressure has 
dissipated. 
 
A complete reference on pore 
pressure dissipation tests is 
presented by Robertson et al. 
1992. 
 
A summary of the pore 
pressure dissipation tests is 
summarized in Table 1.  Pore 
pressure dissipation data is 
presented in graphical form in 
Appendix PPDT. 
 
 
 
 

Figure PPDT 
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