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SOP #109
SAMPLING EQUIPMENT DECONTAMINATION
1.0

SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes methods used for preventing or
reducing cross-contamination, and provides general guidelines for sampling equipment
decontamination procedures at hazardous waste sites. Preventing or minimizing crosscontamination in sampled media and in samples is important for preventing the introduction of
error into sampling results and for protecting the health and safety of site personnel.
Removing or neutralizing contaminants that have accumulated on sampling equipment
ensures protection of personnel from permeating substances, reduces or eliminates transfer of
contaminants to clean areas, prevents the mixing of incompatible substances, and minimizes the
likelihood of sample cross-contamination.
2.0

METHOD SUMMARY

Contaminants can be physically removed from equipment, or deactivated by sterilization
or disinfection. Gross contamination of equipment requires physical decontamination, including
abrasive and non-abrasive methods. These include the use of brushes, air and wet blasting, and
high-pressure water cleaning, followed by a wash/rinse process using appropriate cleaning
solutions. Use of a solvent rinse is required when organic contamination is present.
3.0

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE
This section is not applicable to this SOP.

4.0

INTERFERENCES AND POTENTIAL PROBLEMS
C

The use of distilled/deionized water commonly available from commercial vendors
may be acceptable for decontamination of sampling equipment provided that it has
been verified by laboratory analysis to be analyte free.

C

An untreated potable water supply is not an acceptable substitute for tap water.
Tap water may be used from any municipal water treatment system for mixing of
decontamination solutions.

C

Acids and solvents utilized in the decontamination sequence pose the health and
safety risks of inhalation or skin contact, and raise shipping concerns of permeation
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or degradation.
C

The site work plan must address disposal of the spent decontamination solutions.

C

Several procedures can be established to minimize contact with waste and the
potential for contamination. For example:
C
C
C
C

5.0

EQUIPMENT/APPARATUS
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

6.0

Stress work practices that minimize contact with hazardous substances.
Use remote sampling, handling, and container-opening techniques when
appropriate.
Cover monitoring and sampling equipment with protective material to
minimize contamination.
Use disposable outer garments and disposable sampling equipment when
appropriate.

appropriate personal protective clothing
non-phosphate detergent
selected solvents
long-handled brushes
drop cloths/plastic sheeting
trash container
paper towels
galvanized tubs or buckets
tap water
distilled/deionized water
metal/plastic containers for storage and disposal of contaminated wash solutions
pressurized sprayers for tap and deionized/distilled water
sprayers for solvents
trash bags
aluminum foil
safety glasses or splash shield
emergency eyewash bottle

REAGENTS

There are no reagents used in this procedure aside from the actual decontamination
solutions and solvents. In general, the following solvents are utilized for decontamination
purposes:
C

10% nitric acid(1)

#1230
Rev 1
9/99
Pg 5 of 9

C
C
C
(1)
(2)

acetone (pesticide grade)(2)
hexane (pesticide grade)(2)
methanol

Only if sample is to be analyzed for trace metals
Only if sample is to be analyzed for organics

7.0

PROCEDURES

As part of the health and safety plan, develop and set up a decontamination plan before
any personnel or equipment enter the areas of potential exposure. The equipment
decontamination plan should include:
C
C
C
C

7.1

the number, location, and layout of decontamination stations
which decontamination apparatus is needed
the appropriate decontamination methods
methods for disposal of contaminated clothing, apparatus, and solutions

Decontamination Methods

All personnel, samples, and equipment leaving the contaminated area of a site must be
decontaminated. Various decontamination methods will either physically remove contaminants,
inactivate contaminants by disinfection or sterilization, or do both.
In many cases, gross contamination can be removed by physical means. The physical
decontamination techniques appropriate for equipment decontamination can be grouped into two
categories: abrasive methods and non-abrasive methods.
Abrasive Cleaning Methods
Abrasive cleaning methods work by rubbing and wearing away the top layer of the
surface containing the contaminant. The following abrasive methods are available:
C
C

Mechanical cleaning methods are brushes of metal or nylon. The amount and
type of contaminants removed will vary with the hardness of bristles, length of
brushing time, and degree of brush contact.
Air blasting is used for cleaning large equipment, such as bulldozers, drilling rigs
or auger bits. The equipment used in air blast cleaning employs compressed air to
force abrasive material through a nozzle at high velocities. The distance between
the nozzle and the surface cleaned, as well as the pressure of air, the time of
application, and the angle at which the abrasive strikes the surface, determines
cleaning efficiency. Air blasting has several disadvantages: it is unable to control
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C

the amount of material removed, it can aerate contaminants, and it generates large
amounts of waste.
Wet blast cleaning, also used to clean large equipment, involves use of a
suspended fine abrasive delivered by compressed air to the contaminated area.
The amount of materials removed can be carefully controlled by using very fine
abrasives. This method generates a large amount of waste.

Non-Abrasive Cleaning Methods
Non-abrasive cleaning methods work by forcing the contaminant off of a surface with
pressure. In general, less of the equipment surface is removed using non-abrasive methods. The
following non-abrasive methods are available:
C

C

High-Pressure Water: This method consists of a high-pressure pump, an operatorcontrolled directional nozzle, and a high pressure hose. Operating pressure
usually ranges from 340 to 680 atmospheres (atm) which relates to flow rates of
20 to 140 liters per minute.
Ultra-High-Pressure Water: This system produces a pressurized water jet (from
1,000 to 4,000 atm). The ultra-high-pressure spray removes tightly-adhered
surface film. The water velocity ranges from 500 m/sec (1,000 atm) to 900 m/sec
(4,000 atm). Additives can enhance the method. This method is not applicable
for hand-held sampling equipment.

Disinfection/Rinse Methods
C
C
C

7.2

Disinfection: Disinfectants are a practical means of inactivating infectious agents.
Sterilization: Standard sterilization methods involve heating the equipment.
Sterilization is impractical for large equipment.
Rinsing: Rinsing removes contaminants through dilution, physical attraction, and
solubilization.

FIELD SAMPLING EQUIPMENT CLEANING PROCEDURES

Solvent rinses are not necessarily required when organics are not a contaminant of
concern and may be eliminated from the sequence specified below. Similarly, an acid rinse is
not required if analysis does not include inorganics.
1.
2.
3.
4.
5.

Where applicable, follow physical removal procedures specified in section 6.1
Wash equipment with a non-phosphate detergent solution.
Rinse with tap water.
Rinse with distilled/deionized water.
Rinse with 10% nitric acid if the sample will be analyzed for trace organics.
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6.
7.
8.
9.

Rinse with distilled/deionized water.
Use a solvent rinse (e.g., pesticide grade methanol or hexane) if the sample will be
analyzed for organics.
Air dry the equipment completely
Rinse again with distilled/deionized water.

Selection of the solvent for use in the decontamination process is based on the
contaminants present at the site. Use of a solvent is required when organic contamination is
present on-site. Typical solvents used for removal of organic contaminants include acetone,
hexane, or water. An acid rinse step is required if metals are present on-site. If a particular
contaminant fraction is not present at the site, the nine-step decontamination procedure listed
above may be modified for site specificity. The decontamination solvent used should not be
among the contaminants of concern at the site.
Table 1 lists solvent rinses that may be required for elimination of particular chemicals.
After each solvent rinse, the equipment should be air dried and rinsed with distilled/deionized
water.
Sampling equipment that requires the use of plastic tubing should be disassembled and
the tubing replaced with clean tubing before commencement of sampling and between sampling
locations.
8.0

CALCULATIONS
This section is not applicable to this SOP

9.0

QUALITY ASSURANCE/QUALITY CONTROL

One type of quality control sample specific to the field decontamination process is the
rinseate blank. The rinseate blank provides information on the effectiveness of the
decontamination process employed in the field. When used in conjunction with field blanks and
trip blanks, a rinseate blank can detect contamination during sample handling storage and sample
transportation to the laboratory.
A rinseate blank consists of a sample of analyte-free (i.e., deionized) water which is
passed over and through a field decontaminated sampling device and placed in a clean sample
container.
Rinseate blanks should be run for all parameters of interest at a rate of 1 per day for each
parameter, even if samples are not shipped that day. Rinseate blanks are not required if
dedicated
10.0

DATA VALIDATION
This section is not applicable to this SOP.
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11.0

HEALTH AND SAFETY

When working with potentially hazardous materials, follow U.S. EPA, OSHA and
specific health and safety procedures.
Decontamination can pose hazards under certain circumstances even though performed to
protect health and safety. Hazardous substances may be incompatible with decontamination
methods. For example, the decontamination solution or solvent may react with contaminants to
produce heat, explosion, or toxic products. Decontamination methods may be incompatible with
clothing or equipment; some solvents can permeate or degrade protective clothing. Also,
decontamination solutions and solvents may pose a direct health hazard to workers through
inhalation or skin contact, or if they combust.
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Table 1: Recommended Solvent Rinse for Soluble Contaminants
SOLVENT

SOLUBLE CONTAMINANTS

Water

C
C
C
C

Low-chain hydrocarbons
Inorganic compounds
Salts
Some organic acids and other polar compounds

Dilute Acids

C
C
C

Basic (caustic) compounds
Amines
Hydrazines

Dilute Bases -- for example,
detergent and soap

C
C
C
C
C

Metals
Acidic compounds
Phenol
thiols
Some nitro and sulfonic compounds

Organic Solvents (1) - for example,
C
Nonpolar compounds (e.g., some organic
alcohols, ethers, ketones, aromatics,
compounds)
straight-chain alkanes (e.g., hexane),
and common petroleum products
(e.g., fuel, oil, kerosene)
(1) WARNING: Some organic solvents can permeate and/or degrade protective clothing.

The decontamination solutions and solvents must be determined to be compatible before
use. Any method that permeates, degrades, or damages personal protective equipment should
not be used. If decontamination methods pose a direct health hazard, measures should be taken
to protect personnel or the methods should be modified to eliminate the hazard.

