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1.0 PURPOSE 

This test procedure presents the procedure for downhole soil gas 
sampling for field screening in potentially radiologicaly and chemically 
contaminated boreholes and wells. 

2.0 SCOPE 

This test procedure applies to soil gas testing activities conducted by 
Environmental Field Services personnel. 

3.0 TEST OBJECTIVES 

The objectives of the test are to: 

A. Develop and refine the downhole soil gas testing equipment. 

B. Verify the reliability of downhole soil gas as an indicator of 
contamination. 

4.0 TEST METHOD 

Sample col lection equipment will be lowered into the borehole prior to 
the advance of casing to draw gas from the uncased interval. A portable gas 
pump or OVM wil l be used to draw soil gas from the bottom of the borehole 
through the thermal desorption tube. The exhaust will be directed into a gas 
sample bag for sample collection or a tube will return the exhaust gasses to 
the borehole. Gas may be extracted from the gas sample bag for direct 
injection into the gas chromatograph or pumped through a gas detection tube. 

5.0 TEST CONDITION LIMITS 

The field screening data generated by this test shall meet EPA Level II 
field screening data quality objectives as presented in EPA/540/G-87/003 (EPA, 
1987). No precision or accuracy limits are set .for Level II data, since 
results are instrument- and analyte-dependent. Data quality shall be 
assessed by evaluation of internal variations in the data and by consideration 
of the quality assurance/quality control steps in the process. For purposes 
of this test procedure, precision and accuracy limits of ±40 percent are 
desirable. Calibration and end-of-test challenge results differing by more 
than 40 percent render the test data unacceptable. 

6.0 INSTRUMENTS AND CALIBRATION 

Analytical instruments include a portable organic vapor monitor (OVM) 
and a gas chromatograph with attached thermal desorption unit. The OVM shall 
be equipped with a 10.6 eV lamp to enable detection of the broadest possible 
suite of contaminant gasses. Other instrumentation may be used to confirm the 
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identities or quantities of analyte gasses at the discretion of the Mobile Gas 
Lab Analyst. 

Analytical instruments shall be calibrated and challenged according to 
Ell 3.2 prior to the test and challenged with the calibration gas at the end 
of the test day. In cold or wet weather the Mobile Gas Lab Analyst may, at 
his discretion, direct that additional challenges be performed during the test 
day. 

7.0 EQUIPMENT AND MATERIALS 

Sampling equipment includes a thermal desorption tube for collecting 
downhole gas samples for gas chromatography, gas sample bags for collecting 
gas samples, and a portable gas pump or OVM to pump the gas from downhole into 
the gas sample bags. Gas detection tubes specific to the probable suite of 
contaminant gasses shall be used as determined by the Mobile Gas Lab Analyst 
to determine the presence of ammonia and confirm the presence and 
concentrations of other gasses. 

8.0 SAFETY CONSIDERATIONS 

1. The potential for radiological contamination of downhole equipment 
shall be considered at all times. When required, a Radiation Work 
Permit for the testing shall be prepared and followed. 

2. The potential for the release of toxic or hazardous gasses from 
the borehole shall be considered at all times. The Site Safety Officer 
must be notified if the OVM registers concentrations greater than 10 ppm 
total organic vapor, if unusual odors are detected, or if symptoms 
possibly indicative of exposure to hazardous gas concentrations are 
manifested . 

3. Toxic or hazardous gasses may be released if the gas sample bag is 
punctured or the valve is accidentally opened. Care shall be exercised 
when handl i ng the bag in confined spaces. 

4. The broken ends of used gas detection tubes may inflict cuts or 
penetrate protective gloves, allowing contamination of the skin. Handle 
the tubes by the middle and do not carry used tubes in pockets. 

5. Sample collection shall be aborted when the Site Safety Officer 
declares conditions unsafe for drilling. 

9.0 MAINTAINANCE AND FAILURES 

Analytical instrumentation shall be maintained and repaired, if 
necessary, according to manufacturers' instructions. A spare sample pump 
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shall be on hand as a backup, and the OVM battery shall be recharged during 
off-shift hours. 

10.0 TEST DATA AND TEST REPORT 

Test data shall be presented in the form of printouts of OVM records and 
graphic presentation of gas chromatography results with concentrations 
indicated. The Analyst shall sign and date each record when printed. The 
identity of gases may be hand-written on the chromatograph record if the entry 
is initialed and dated by the Analyst. Test documentation shall include 
documentation of blank analyses, calibration standard runs, and challenge 
runs. 

Records of gas detection tube tests may be hand-written but must contain 
the identifying number and specific analyte of the tube, the effective concen­
tration range, the concentration detected, and the date/time of the test. If 
conducted by personnel other than the Analyst, the test results must be 
checked by the Analyst and approved by him. Printed or hand-written summaries 
of gas detection tube results shall be signed and dated by the Analyst. 

All records must be correlatable to depths in the borehole, and if 
relevant, to the Hanford Environmental Information System (HEIS) numbers of 
corresponding soil samples. Data from analysis of the corresponding soil 
samples will provide validation of the field testing results. A test report 
summar1z1ng the test results and evaluating them against the corresponding 
soil sample analyses will be prepared. 

11.0 PERSONNEL REQUIREMENTS 

Gas chromatography shall be performed by a certified chromatograph 
operator. The OVM operator shall have been trained in the use of the OVM. 
Gas detection tube tests may be performed by the Mobile Gas Lab Analyst or by 
personnel under his supervision. 

12.0 REVISIONS 

Changes in the test procedure shall be documented along with justifi­
cation for the change by ECN approved by the same level of management 
approving the original document. 

13.0 DEFINITIONS 

Gas detect i on tube. A sealed glass tube containing a compound or 
compounds that react with a specific gas or class of gasses. 
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.45 micron filter. A microfine filter for preventing the intake of 
moisture and radioactive particulates by an OVM or sample pump. 

Gas sample bag. An inflatable bag with a gas-tight polypropylene 
fitting for the collection of gas for analysis. 

Thermal desorption tube. A glass or metal tube containing a filament of 
activated charcoal or other material that absorbs gaseous contaminants 
for later release by the application of heat. 

Standoff collar . A device for protecting the thermal desorption tube 
and the terminal ends of sampling tubes from contamination through 
contact with uncased borehole walls or slough. 

14.0 RESPONSIBILITIES 

14.1 MOBILE GAS LAB ANALYST 

The Mobile Gas Lab Analyst provides technical direction and overall 
field supervision to the test program in cooperation with the Field Team 
Leader (FTL}. The Analyst is responsible for calibrating or supervising the 
calibration of analytical instrumentation, supervising the collection of soil 
gas samples, analyzing the samples, and transmitting the test records to the 
Field File Custodian. The Analyst shall also provide data to the project 
geologist for field screening determinations. 

14.2 SAMPLING SCIENTIST OR TECHNICIAN 

The Sampling Scientist or Technician is responsible for operation of the 
OVM and sample pump and for conveying the gas sample bag and thermal 
desorption tube to the Mobile Gas Lab Analyst. 

14.3 HEALTH PHYSICS TECHNICIAN 

In terms of this test procedure the Health Physics Technician (HPT} is 
responsible for surveying down hole test equipment after use and after 
decontamination (if necessary}, surveying sampling devices for radiological 
contamination and advising test personnel on the decontamination or 
containment of any contamination detected . 

14.4 Handler 

The handler is responsible for lowering the test equipment into the 
borehole and removing it from the borehole, decontaminating equipment, and 
sleeving contaminated equipment. The handler may be the Sampling Scientist or 
Technician or a laborer, if available. 
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14.5 FIELD FILE CUSTODIAN 

The Field File Custodian is responsible for receiving test records from 
the Mobile Gas Lab Analyst, retaining the test records in access-controlled 
storage during the test phase, and retreiving test records as requested for 
report preparation. 

15.0 PROCEDURE 

Sampling Scient i st 
or Technician 

Handler 

Sampling Scientist 
or Technician 

HPT 

1. Check that .45-micron filters are 
attached to the lower ends of the 
gas intake tube and/or the thermal 
desorption tube. Check that the 
standoff collar is properly 
attached. Check that the upper ends 
of the tubes are properly attached 
to the OVM and/or sample pump. 
Attach a 5-liter gas sample gas 
sample bag to the exhaust outlet of 
the OVM or sample pump, as needed. 

2. Pass the sampling tubes to the 
laborer inside the Exclusion Zone. 

3. 

4. 

Lower the downhole probe to the 
bottom of the borehole or to a pre­
determined depth as directed by the 
FTL or Mobile Gas Lab Analyst. 

Turn on the sample pump and/or OVM 
and let them run for 10 minutes to 
load the thermal desorption tube 
and/or fill the gas sample bag. 
Operate the OVM in the Auto Log 
mode. 

5. When the 10 minute sampling period 
is ended, turn off the sample pump 
and/or OVM. 

6. 

5 

Survey the gas sample bag for 
radiological contamination before it 
is removed from the OVM. 

A. If the bag is uncontaminated, 
release it to the Mobile Gas 
Lab Analyst. 
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Handler 

HPT 

Handler 

HPT 
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7 . 

8. 

9. 

10. 

6 

B. 

C. 

If the bag is contaminated, a 
syringe sample shall be with ­
drawn through a .45 micron 
disposable filter . Retain the 
bag and filter within the 
Radiation Control Area and 
dispose as radioactive waste 
when informed by the Sampling 
Scientist no further sample is 
needed. 

Survey the syringe. If no 
radiological contamination is 
detected, release the syringe . 

Withdraw the sampling tubes from the 
borehole slowly so the HPT can 
survey for radiological 
contamination. 

Survey the sampling tubes for 
radiological contamination as they 
are withdrawn . Survey the standoff 
collar at the end of the tubes prio r 
to removal to access the thermal 
desorption tube. Survey the thermal 
desorption tube prior to removal . 

If the standoff collar is radio ­
logically contaminated, contain the 
contamination with a plastic sleeve 
and remove as directed by the HPT . 
Tape the sleeve closed and retain i n 
a Radioactive Materials Area for 
decontamination. 

Survey the down hole equipment for 
radiological contamination as it is 
disassembled. 

A. If no radiological contami­
nation is detected, release 
the thermal desorption tube to 
the Sampling Scientist or 
Technician . 
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or Technician 
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11. 

7 

B. If radiological contamination 
of the thermal desorption tube 
is detected, attempt to remove 
the contamination by wiping 
the tube with a disposable 
wipe. 

• If the contamination is 
removed by wiping, un­
conditionally release 
the tube to the Sampling 
Scientist or Technician 
and dispose of the wipe 
as radioactive waste. 

• If the radiological 
contamination is not 
removed by wiping, 
retain the tube in the 
RCA and dispose as 
radioactive waste. 

C. If the tube or standoff collar 
is radiologically contam­
inated, survey the sample 
pump, exposed sample line, 
OVM, and vicinity for contam­
ination. Contaminated equip­
ment must be decontaminated, 
or if decontamination is not 
possible, bagged and stored as 
radioactive equipment. 

D. Filters may be discarded and 
contained with associated soil 
waste. If the OVM has 
indicated the presence of 
organic gases, radiologically 
contaminated filters will be 
disposed as potentially mixed 
waste. Otherwise, they will 
be disposed as radioactive 
waste. 

Convey the thermal desorption tube 
or syringe to the Mobile Gas Lab 
Analyst. 
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Mobile Gas Lab Analyst 12. 

13. 

14. 

15 . 

16. 

Field File Custodian 17. 

16.O DISPOSITION OF TEST EQUIPMENT 

Analyze the sample from the thermal 
desorption tube or syringe with the 
gas chromatograph. 

Analyze the sample from the gas 
sample bag with a gas detection tube 
for ammonia and, at the discretion 
of the Analyst, to confirm the 
identity and/or presence of other 
gasses. 

The Analyst may, at his discretion, 
analyze the sample from the gas 
sample bag with another gas 
chromatograph to confirm 
identifications of gasses from the 
thermal desorption tube. 

If required for field screening 
determinations provide the gas 
detection tube and chromatography 
results to the geologist. 

Transmit chromatograph and OVM 
printouts and gas detection tube 
test results to the Field File 
Custodian (FFC) for storage. 

Retain the chromatograph and OVM 
printouts and the gas detection tube 
test results in access-controlled 
storage. 

Test equipment that has not been contaminated will be retained for 
further use. Radiologically and/or chemically contaminated equipment shall be 
decontaminated and retained for further use. Contaminated equipment that 
cannot be decontaminated will be stored as radiologically contaminated 
equipment or disposed as waste, according to the judgement of the Mobile Gas 
Lab Analyst in cooperation with the FTL . 

17.0 REFERENCES 

EPA, 1987, Data Quality Objectives for Remedial Activities, 
EPA/540/G-87/003 (OSWER Directive 9355.0 -7B), March, 1987 
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