
SAMPLING
- Training of Samling Procedures



Seminar program:

• Purpose of sampling

• Terms and definitions

• Sampling procedure

• Sampling (taking samples)

• Preservation, transport and 

storage

• Samples labeling and records

• Safety during sampling

• Quality assurance



The training is prepared in

accordance with

METHODOLOGICAL GUIDANCE

OF THE MINISTRY 

MoE December 2006

International Organisation for 

Standardisation (ISO)

ČSN EN adopted European standards



Purpose of sampling:

- a significant part of projects

related to research, assessment and

remediation of environmental burdens

- the results decide on the further

progress of the work and financial

costs associated with the

implementation remediation activities



-long-term monitoring of

groundwater quality and

contamination state (monitoring)

- regular control, eg efficiency

of remediation facilities,

quality control of discharged

wastewater, etc.



Terms and definitions:

Representative sample-

a sample should represent the 

environment that is sampled



• Program / project – the sampling

procedure from the first step, in

which the project objectives are

defined, to the last step, in

which the results are evaluated

• Sampling plan – a predetermined

procedure for selecting the

location of sampling points,

sampling, conservation and

transport



• Sampling point – clearly and

unmistakably defined position of

the sampled object in the area of

interest 

• Sample taking – a partial part of

the sampling process in which the

sample container is filled with

sampled material



Sampling procedure:

• Sampling plan

• Choosing of sample containers, 

laboratories

• Sample taking, sampling protocol

• Preservation, transport to the 

laboratory

• Handover for analysis, handover 

protocol



Sampling plan:
- written information for the work of 

the sampling group/sampler:

•project name

•place (position) and time of 

collection

•method (SOP), type, size and 

requirements for treatment and 

transport

•quality control

•health and safety specifications -

protective equipment, etc.



- must have a sampling group in 

the field

- allows sampling by another 

sampling group

- allows check the correct way

of the samples taking and 

monitoring of the sampling 

procedure steps

- contains notes - update the 

state of the sampled object, 

etc.

- contains permission to enter 

the land if it is needed

- possible confirmation of the 

absence of underground 

structures/lines at the points 

of probing



Sampling

Eligibility for sampling - Sampling

staff should be sufficiently qualified,

trained and verified to know and follow

the standard operating procedures,

undergo regular medical examinations,

and be trained in safety and health

regulations, including knowledge of

first aid principles



Sampling types:

•Single sampling - simple sample, gives a 

picture of the quality of the sampled object 

at the time and place of sampling

•Repeated sampling - tracking quality time 

changes - monitoring

•Zonal sampling - sampling from different 

depth levels

Types of matrices:
•Solid and semi-solid

•Liquid incl. multiphase

•Vapors



Water

- The main principle: to perform sampling the

way that disturbing of aquifer conditions be

minimal

Water sampling



Static groundwater sampling allows to obtain 

physic - chemical parameters of water in 

object at the time of collection. SOP 03.0.1.

- Sampling in static state 



The described procedure is applicable for

sampling from unequipped wells and in

justified cases also from equipped wells. The

use of static way is given by specific

conditions, eg:

• it is an hg object with overflow

• proven vertical flow in the borehole

• presence of free phase on the surface

• damaged well not allowing pumping

• it is not possible to dispose of

contaminated pumped water at the site or to

dispose of it due to the amount

• static sampling is required by the

contracting authority for various reasons.



- free phase of oil substances

on the water surface 

Sampling with bailer -



Dynamic groundwater sampling alow to obtain 

physicochemical parameters of groundwater in 

the aquifer in the vicinity of the sampled 

object. SOP 03.0.2.

The described procedure is applicable for

sampling groundwater from equipped wells to

depth over 30 m, from small-diameter or not 

pumped wells.

Dynamic sampling must also be used for wells

equipped with corroding materials, when it is

necessary to remove accumulated corrosion

products before sampling.

- Sampling in dynamic state



Typical sampling set for dynamic sampling



From the sampled well is pumped required 

amount of water, usually 3-5 volumes before 

sampling.

From continuously pumped wells, the sample 

can be taken directly from a tap to a sample 

container.



Measuring 

the basic parameters

by portable gauge

… water cell



Peristaltic pump

Submersible pump



Peristaltic pumps:

Solinst 410

Eijkelkamp



Bladder pump



- bailers: taking sample from pumped wells (only for

taking water from the well surface)

- zonal samplers: sampling from a specified well depth

- procedure for exploring unknown / known territory

(single use bailers, run from clear to heavy cont.)

- the sampler diameter should be much smaller than the

borehole diameter, the possibility of decontamination

is important different types of pumps (submersible,

horizontal, peristaltic) with various types power

supply

- in the case of groundwater contaminated with oil or 

chlorinated hydrocarbons must be taken into account

cont. distribution in vertical profile of the aquifer

- floating or heavier phase - determination of layer

thickness

        - sampling for qualitative analysis

        - sampling for finding conc. contaminant in

dissolved form

Basic principles, terms



Sampling record...



Sampling of surface waters 



Sampling equipment -

water



exact 

point 

sampler



bailers – zonal and classics 

(stainless steel version)



Teflon bailers – manual measuring 

of LNAPL/DNAPL



Different types of bailers 

according the used material



Interface meters:

Solinst IMCzech made NPK …



Sampling set



Sampling pumps Gigant Eijkelkamp



Submersible pump – luxury set



Sampling of soils, sediments and sludges

-fields of application

Soil and sludge sampling is used to

determining the degree, nature and extent of

site pollution - unsaturated zones.

The results of the analyzes of the samples

taken are used in case of contamination to

choose the method and extent remedial

intervention, for precise determination or

confirmation of the boundaries of the

contaminated area and to verify the

suitability and effectiveness of remediation

activities. SOP 03.0.6.

SOIL



-principle of sampling

From the appropriate depth and place with the help of

sampler remove the soil / sludge that is collected in

prepared sample container.

Soil samples are taken during drilling - manual or

machine, according to individual requirements

geological supervisor decisions. Soil samples are

removed from the drill core and put into the pre-

prepared sample containers in specified quantities

according the type and number of required analyzes.

The amount of sample takes ranges from 0.1 to 2 kg

according to the lab requirements specified in the

sampling plan.



Sample of soil taken

by hand drilling set



Soil sample taken from

the core of the sampler



dtto



Soil/sludge 

sampling equipment



Sludge/sediments samplers



showels



… different types 

and sizes…



River/lagoon bed 

sediments samplers



Peat sampler



hand set for soil sampling



different 

types of hand 

drills

intact soil 

sample 

collector



Manually operated hammer core sampler 

– gambo – range of operation up to 5 m



machine hammered 

core sampler

- rage of 

operation up to  

30m



Sampling of bed sediments with Power Probe 

(GeoProbe) – taking untouched samples, 

recording of lithology





Air / vapor sampling

- Field of application

Atmogeochemical sampling is used for an

overall assessment of the degree, character

and the extent of volatile soil air pollution

by organic substances. SOP 03.0.4-5

SOIL VAPOR



Survey - principle:

-non-selective and selective sampling procedure

-non-selective - portable analyzers(Ecoprobe, 

Portafid …) 

-non-selective procedure – at the first phase 

for locating critical points, source of cont.

-portable flame detectors devices, 

photodetection analyzers for petroleum 

hydrocarbons and volatile chlorinated organic 

compounds

-selective –sorption on AC, laboratory analyzes

more detailed research, use of sorption tubes



-methods of sampling

– field portable detectors

From the appropriate depth of drilled probe or

directly from the hole with help of a

perforated needle is pumped air through the

inlet hose of the device through the air

filter into the analyzer, where the detected

values are processed immediately and displayed

on the digital display of the device.



Field survey of surface 

pollution



Pollutant concentration measuring - ECOPROBE

venting well; air flow measurement - rotameter



Taking sample by help of 

sealing cone



Sampling equipment - 

air, terrain analysis



- realization of narrow profile 

probes for collection sample of vapour



Sampling

from probes 



Field analysers:

-PORTAFID- flame detection device, 

sensitivity up to 10,000ppm, no recording

-ECOPROBE 5- photoionization and infrared 

Detection, sensitivity up to 500,000ppm



- GA 2000 – measuring of landfill gases

-CO2, CH4, O2,H2S 



Collection of air for laboratory 

analyzes:



- sorption tubes

- manual sampling set



Conservation, transport 

and sample storage, choice 

sample containers



•The transport of samples should be without any

delay, at a temperature of max. 4st.C (portable

refrigerators).

• Sampling for microbiological analyzes must be

reported to the laboratory on time (minimum 24 hours

before.

•It is recommended to consult the whole sampling 

process with the lab already at preparing phase a

sampling plan



Transport of samples



Labeling samples and 

recordings / protocols



labels!



protocol of 

sampling 



protocol for lab with analyses 

requirements



Sampling safety



It is recommended to focus in the 

following areas:

•Organization responsibility

•Employee health and safety training

•Knowledge of fire protection principles

•Working with hazardous substances

•Personal protection

•Environment protection

•Decontamination

•Description of possible emergencies

•Principles of the protective equipment

usage

•Principles of the first aid



Duties of the sampling group:

•Have the necessary entrance permits

•Meet the requirements of the contracting

authority concerning safety and healthy

protection (training, protective equipment,

operating conditions, etc.)

•Check, before starting the work related to

digging in the land (boreholes, probes, etc.),

presence of underground structures (landowner

and relevant network administrators), in

particular:

•Gas distribution pipes

•Electrical cables

•Telecommunication networks

•Water supply and sewerage systems

•Production and heat lines



If the health and safety

conditions are not secured, work

must not start!



Quality assurance:



Quality assurance:

1.Clear tasking with exact technical

specifications

2.Qualified and experienced staff

3.Appropriate and verified procedures - SOP

4.Suitable equipment, accessories and material

5.Suitable laboratories

Quality control:

•Control samples

•Control analyzes



Methodology of the Ministry of the 

Environment “Quality assurance of 

remediation works ", 2000 (Project PPŽP 

550/1/97) ČSN EN 25667-1 Guidelines for 

program design sampling ČSN EN 25667-2 

Instructions for sampling methods samples 

ČSN ISO 5667-3 Guidelines for sample 

preservation and handling them ČSN ISO 5667-

11 Sampling instructions groundwater

Used methodologies and standards, 

related legal regulations 

Practical Guide for Ground-water Sampling, 

Barcelona, Gibb ...ISWS, 1985

Low Flow Sampling, Puls, Barcelona, EPA



The End



Contact:

Martin Polak

polak@dekonta.cz

+420 602 160 703

mailto:polak@dekonta.cz
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