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Comment: 

The Hebrew text of the Professional Guidelines shall be authoritative. No guarantee 
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Overview 

When performing soil investigations, various auxiliary technologies can be used, 
which enable preliminary, accessible characterization of the soil and the 
contaminants within it. However, use of such technologies requires compliance 
with professional guidelines, which ensure that it contributes toward correct, 
professional characterization of the site and that it is done in such a way as to 
enable relying on the findings themselves. 
These guidelines provide details of the professional manner in which instruments 
of the Photo Ionization Detector type (hereinafter - PID instrument) or Flame 
Ionization Detector (hereinafter - FID instrument) should be used. These 
instruments are used for screening and detection of contaminants in the subsoil. 
These guidelines come in addition to, and do not detract from the general 
guidelines for performing a soil survey or a soil gas survey. However, when there 
is a need for adjustments to the general guidelines due to the use of an 
instrument, this shall be clearly stated in these guidelines. 
For the sake of convenience, we shall refer in these guidelines to PID 
instruments although whatever is being said here applies to FID instruments as 
well, which are as commonly used as PID instruments in Israel today. 
A PID instrument enables qualitative (not quantitative) testing, which relatively 
indicates the presence of volatile gases in the soil sample. This test helps also in 
decision-making as to the type of analyses that must be performed on the soil 
samples that will be sent to the laboratory. It must be emphasized that even 
though the measurement using the PID instrument enables estimated 
quantitative reading for certain other substances, this reading shall not be 
regarded to be an injective quantitative test and it does not, therefore, replace a 
laboratory analysis. 
It must be noted that every reading obtained from testing with a PID instrument 
on soil samples indicates the presence of volatile gases in the soil at varying 
levels. Regarding soils suspected of fuel contamination only, a reading of 20 
PPM or more is a clear indication that the soil contains abnormally high values of 
contamination by volatile substances. However, a lower reading may also 
indicate soil contamination by fuels with heavy compounds such as kerosene or 
Diesel fuel. 
It must be clear that the guidelines provided in this document supersede any 
guideline issued on this issue in the past. 
Restrictions on the use of a PID instrument ad unique advantages of using FID 
instruments 
Restrictions - 

 Is used only for initial classification and screening of the soil samples. 
Does not obviate the need for laboratory analysis. 

 Is used to measure volatile contaminants only. 
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 Is suitable for measurement of volatile organic compounds with a 
tendency to ionize easily under UV light. 

 Suitable for use at sites contaminated mainly be fuels. Ad sites which are 
not refueling stations, the suitability of the instrument and the lamp for the 
types of contaminants at the site (as detailed in appendix A of the 
guidelines) must be checked in advance. 
Unique advantages of the FID instrument - 

 The use of an FID instrument, as opposed to a PID instrument, enables 
the detection of a range of volatile organic compounds such as: methane, 
and not just fuels. Therefore this instrument is preferred in sites which are 
not refueling stations. 

 The use of an FIP instrument is preferable to a PID instrument in wet or 
high-moisture sampling. 

 The detection limits of the FID are lower than the PID. 
Professional guidelines 
As a rule, the use of a PID instrument in soil investigation does not detract 
from the need to perform the investigation according to the professional 
guidelines on this matter posted on the Ministry for Environmental Protection’s 
Internet website. However, there are points of emphasis and adaptations 
which are required when working with the instrument, as presented below. 

A. The sampling process 

The sampling process with a PID instrument must comply with the following 
rules: 

Prior to arrival at the site: 

1. Verify the suitability of the lamps for the gases expected for the 
measurement at the site. Verify by referring to the manufacturer manual. 
In PID instruments (as opposed to FID), it is mandatory that a lamp of the 
proper energy level be used to achieve maximum sensitivity for the 
compound being investigated. For example, in soil where benzene is 
expected, use a 10.6 eV, calibrated according to isobutylene gas. 

2. Prior to using a PID, perform a calibration with isobutylene gas under 
sterile conditions. The calibration shall be performed no later than 24 
hours prior to the start of the testing in the field. 

3. Perform an air reading in an area free of volatile substances. If the 
resulting reading is unlikely (a reading greater than 0.5 PPM volatile 
substances), perform a repeat calibration using isobutylene gas and 
repeat the process again. 

4. Equip the instrument with tubes (5 to 10 cm length), with which the 
measurement will be performed, including for sampling narrow apertures. 
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nO-krow etis:  

1. Prior to the start of use of the PID, measure background levels of volatile 
organic compounds in the air at the site, using the PID (hereinafter - on-
site background reading) on site, prior to starting the execution of the 
survey, and include findings including the location of the sampling in the 
report. 

2. For all tests (not only those being sent for analysis), document in the 
records the date and time of the test, instrument type, instrument number, 
ambient temperature, weather conditions and the on-site background 
reading. 

3. Immediately after extracting the soil sample (opening the SPT sampler or 
the soil sleeve), store the sample in a bag or jar as instructed below (in the 
section on storage vessels guidelines). In addition, document the taking of 
the sample in the records, and the vessel in which the sample has been 
stored, and state the number on the bag or jar with a permanent marker. 

4. After closing the vessel, shake it for about 5 seconds and place it in a non-
refrigerated area for about 10 minutes but never more than one hour. If the 
ambient temperature is lower than 5 degrees centigrade, warm the bag or 
jar. 

5. Before performing the field measurement with the PID instrument, shake 
the vessel for about 5 more seconds. 

6. Perform the measurement using the PID instrument: 
 For a measurement inside a bag - insert the tip of the PID instrument’s 

sampling tube into the plastic bag at a spot at half the head space 
height (the area at which the air is above the soil sample); keep the 
hole pierced in the bag as small as possible to prevent volatile 
compounds from escaping the bag. 

 For a measurement inside a jar - insert the tip of the PID instrument’s 
sampling tube into the edge of the jar immediately after opening the lid. 
When open the lid, keep the lid ajar as little as possible to prevent 
volatile compounds from escaping the jar. 

7. Do not perform a sampling in an area with high humidity (rain, dew, fog 
etc.). Sampling in a high humidity environment will result in unreliable 
readings. If the sampling is done under humid conditions, then the 
samples must be taken and the tests with the PID instrument must be 
made in a dry environment , free of contamination from volatile 
contaminants. 

8. Protect the sample against any weather effects or effects of other ambient 
conditions, including wind, which may affect the sample. 

9. Record the maximum reading from the PID instrument after 2 to 5 
seconds from the moment the PID tube has been inserted. 
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10. The same sample measured in the field using Headspace methods must 
not be sent for analysis at the laboratory. 

Quality control of the sampling process – 

After performing the tests with the PID instrument, it is mandatory to perform 
repeat measurements for 20% of the tests, meaning for 20% of the samples, the 
soil sample must be divided into two identical storage vessels, and a PID reading 
must be obtained from both samples under the same conditions and at the same 
time. 

B. Quality control for the PID instrument 

To ensure and control the use of the PID instrument, it must undergo integrity 
tests as follows - 

1. According to the instrument’s manufacturer instructions. Verify that the 
instrument sensitivity is not less than 0.1 PPM. 

2. Perform a calibration in accordance with the manufacturer instructions and 
no less than once a year. The calibration test must include testing the 
integrity of the instrument and all its parts including filters. The testing 
must be done by the manufacturer laboratory or by a laboratory accredited 
by the manufacturer. Retain the test certificates. 

Storage vessel guidelines 

Method of storage for measuring Headspace in a jar 

1. Fill a clean, standard-sized (100 to 300 ml) glass jar with one soil sample. 
Fill the jar half-way. 

2. Cover the jar with aluminum foil and seal it thoroughly with a screw-on top 
(in cases where the lid includes sealing which enables the jar to be sealed 
hermetically, there is no need for aluminum foil). 

3. Jars can be re-used after being rinsed with water and dried, and then the 
jar must undergo a PID test to verify it is clean. 

Method of storage for measuring Headspace in a bag 

1. Fill about 1/3 of the volume of the bag (a small, fist-sized or tennis ball-
sized soil sample approximately). 

2. Only use a bag which complies with the following specification unless 
permission has been given in advance by the Ministry to use a bag not 
compliant with this specification: 

 A resealable bag such as zipclick, ziplock or similar; 
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 Dimensions: dimensions which are suitable for the amount of soil being 
sampled, and which do not exceed 500 ml; 

 Wall thickness: 50 to 100 microns; 
 Material: polyethylene. 
3. Seal the bag while removing the air from it in order to reduce the amount 

of air in the bag.  
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Appendix 1 - Substance detection limits for the PID instrument with both lamp 
types 

 
 


