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SOP-01 

VOLATILE ORGANIC COMPOUND FIELD SCREENING FOR SOIL AND 
SEDIMENT 

 
 
 
1.0 PURPOSE  
 
The purpose of this standard operating procedure (SOP) is to ensure qualitative field 
screening of soil and sediment samples is performed consistently. 
 
2.0 SCOPE  
 
All Stantec project participants shall implement this procedure when performing 
headspace vapor screening on soil or sediment samples using a photoionization 
detector (PID).  A PID is capable of detecting and measuring real-time concentrations of 
many organic vapors in air.  This screening technique is used primarily to identify and 
soil samples (if any) that may contain volatile organic compounds (VOCs) and to select 
samples for possible subsequent laboratory analysis.  This vapor screening SOP is not 
for screening to be performed as part of health and safely monitoring. 
 
3.0 TRAINING  
 
3.1 Stantec project participants shall train (e.g., by reading and/or completing on-the-job 
or classroom training) to and use the current version of this procedure.  
 
3.2 The responsible Stantec project leader shall monitor the proper implementation of 
this procedure.  
 
3.3 The responsible field leader shall ensure that Stantec project participants complete 
all training assignments applicable to this procedure.  
 
 
4.0 DEFINITIONS  
 
4.1 Integrated work document (IWD) - Hazard control documentation that integrates 
work definition, hazards, and controls for work authorization and user-friendly 
communication to the workers. The IWD may be a subset of a larger “work package,” 
such as the field readiness review package, that includes other documents and 
information relating to an activity, but not addressing hazard controls.  
 
4.2 Photoionization detector (PID) - The PID is a portable, nonspecific, vapor/gas 
detector employing the principle of photoionization to detect and measure real-time 
concentrations of a variety of chemical compounds, both organic and inorganic, in air.  
 
4.3 Stantec project participant - An inclusive term for any Stantec employee, deployed 
worker, or subcontractor, inclusive of project leaders, team leaders, and project 
personnel, who participates in activities conducted as part of Stantec projects. 
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4.4 Site-specific health and safety plan (SSHASP) - Health and safety plan that is 
specific to a site or related field activity that has been approved by a Stantec health and 
safety representative. This document contains information specific to the project 
including scope of work, relevant history, descriptions of hazards by activity associated 
with the project site(s), and techniques for exposure mitigation (e.g., personal protective 
equipment [PPE]) and hazard mitigation.  
 
 
5.0 RESPONSIBLE PERSONNEL  
 
The following identifies the personnel responsible for actions in this procedure:  
 

• Field Leader 
• Project Leader 
• Quality Assurance/Quality Control Officer 
• Project Participants  

 
 
6.0 BACKGROUND AND PRECAUTIONS  
 
6.1 Use this procedure in conjunction with an approved SSHASP. 
 
6.2 Record any deviation from this procedure in the field notebook. 
 
6.3 As with any field instrument, accurate results depend on the operator’s complete 
familiarity with the operator's manual. Follow the instructions in the operating manual 
explicitly in order to obtain accurate results, while taking care to prevent the PID’s 
exposure to excessive moisture, dirt, or contamination. 
 
6.4 The PID employs the principle of photoionization. The analyzer responds to most 
vapors that have an ionization potential less than or equal to that supplied by the 
ionization source, which is an ultraviolet (UV) lamp. Photoionization occurs when an 
atom or molecule absorbs a photon of sufficient energy to release an electron and form 
a positive ion. This occurs when the ionization potential of the molecule in electron volts 
(eV) is less than the energy of the photon. The sensor is housed in a probe and consists 
of a sealed ultraviolet light source that emits photons with an energy level high enough 
to ionize many trace organics, but not enough to ionize the major components of air 
(e.g., nitrogen, oxygen, carbon dioxide). The ionization chamber exposed to the light 
source contains a pair of electrodes, one a bias electrode, and the second the collector 
electrode. When a positive potential is applied to the bias electrode, it creates an electro-
magnetic field in the chamber. Ions formed by the adsorption of photons are driven to 
the collector electrode. The current produced is then measured and the corresponding 
concentration displayed on a meter, directly, in units above background, usually parts 
per million (ppm). Three probes, each having a different eV lamp and a different 
ionization potential, are available for use with the PID; the light energies are 9.5, 10.2, 
and 11.7 eV. All three probes detect various aromatic and large molecular hydrocarbons. 
In addition, the 10.2 eV and 11.7 eV probes detect some smaller organic molecules and 
halogenated hydrocarbons. Gases with ionization potentials near to or less than those of 
the lamp are ionized. These gases are thus detected and measured by the analyzer. 
Gases with ionization potentials higher than that of the lamp are not detected. The 
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selection of the appropriate probe is essential in obtaining useful field results. Though it 
can be calibrated to a particular compound, the instrument cannot distinguish between 
detectable compounds in a mixture of gases and, therefore, indicates an integrated 
response to the mixture. A PID is similar to a flame ionization detector (FID) in 
application. However, the PID is unable to respond to certain low molecular weight 
hydrocarbons, such as methane and ethane that are readily detected by FID 
instruments. 
 
6.5 In all instances, document and associate the ultimate procedures employed with the 
final report. 
 
6.6 PID Instrument Limitations 
 

• The PID is a nonspecific total vapor detector. Do not use to identify unknown 
substances; it only roughly quantifies them. 

• The PID is calibrated to the concentration of a specific compound. 
• The PID does not respond to certain low molecular weight hydrocarbons, such as 

methane and ethane. 
• The PID does not detect a compound if the probe has a lower energy than the 

compound's ionization. 
• The PID does not detect certain toxic gases and vapors, such as carbon 

tetrachloride and hydrogen cyanide, which possess high ionization potentials. 
• Certain models of PID instruments are not intrinsically safe; use in conjunction 

with a combustible gas indicator. 
• Electrical power lines or power transformers may cause interference with the 

instrument and thus cause measurement errors. Static voltage sources such a 
power lines, radio transmissions, or transformers may also interfere with 
measurements. 

• High winds and high humidity affects measurement readings. The PID may 
become unusable under foggy or humid conditions. An indication of this is a slow 
constant climb on the read-out dial. 

• Periodically clean the lamp window to ensure ionization of the new compounds 
by the probe (i.e., new air contaminants). 

• The PID measures concentrations from about 1-2,000 ppm, although the 
response is not linear over this entire range. For example, if calibrated to 
benzene, the response is linear from about 0-600 units (ppm) above background. 
This means the PID reads a true concentration of benzene only between 0 and 
600 ppm. Greater concentrations are detected at a lower level than the true 
value. 

• Do not expose this instrument to precipitation (e.g., rain). The units are not 
designed for operation under wet conditions. 

• Do not use this instrument for headspace analysis where liquids are inadvertently 
drawn into the probe. 

 
 
7.0 EQUIPMENT  
 

• Photoionization Detector (PID) 
• Ziploc® bags or similar locking-type bags 
• Glass mason jars 



 

 
SOP-01  Revision 0 
October 31, 2012  Page 8 of 9 
SOP-01-rev0.doc 

• Aluminum foil 
• Permanent Marker (i.e., Sharpie®) 
• Field book 

 
 
8.0 PROCEDURE  
 
Field screening of potential soil or sediment contamination is accomplished by 
performing a headspace analysis on air in contact with a soil or sediment sample 
enclosed within a new Ziploc® bag or clean glass jar.  Samples used for field screening 
shall not be used for other analyses for chemical constituents. 
 
8.1 Perform Field Calibration  
 
Calibrate PID in accordance with the manufacturer’s specifications. The PID is calibrated 
using zero air and 254 ppm isobutylene gas.  Refer to SOP-09 for the instructions on 
daily calibration of the PID prior to use.  
 
8.2 Headspace Field Screening 
 

(a) Label new Ziploc® bag with the sample identification number. 
 

(b) Place representative soil or sediment sample in Ziploc® or similar 
“locking-type” bag until bag is approximately one-half full.  Capture 
approximately 1 quart of air in the bag.  Seal Ziploc® bag and 
homogenize sample (i.e., shake well). 

 
(c) Place bag on a stationary surface preferably in a warm environment to 

allow the headspace to come to equilibrium with the soil or sediment 
sample.  The length of time the headspace is allowed to equilibrate will 
depend on the ambient temperature and humidity conditions.  The 
following are general guidelines for minimum equilibration times in 
different ambient air conditions: 

 
Ambient Temperature (°F) Minimum equilibration times 

> 90° 2 minutes 
> 70° but ≤ 90° 5 minutes 
> 50° but ≤ 70° 10 minutes 

≤ 50° 15 minutes 
 
It should be noted that in very hot conditions, a buildup of water vapor in 
the bag may occur if the bag and sample are heated for too long that may 
interfere with the operation of the PID. 

 
(d) Insert the tip of the PID probe into the headspace of the Ziploc® bag by 

piercing it with the probe.  Avoid making contact with the soil or sediment 
sample with the instrument tip to prevent the sample from being drawn 
into the instrument.  
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(e) Move soil or sediment around in the bag while the instrument is reading.  
Record the highest sustained reading in the field book. 

 
(f) A clean glass jar (1 pint size or larger “mason” type jar with screw on 

metal cap) can be substituted for the Ziploc® bag in the procedure 
described above. 

 
8.3 Visual and Olfactory Screening 
 

Visual and olfactory screening consists of inspecting the soil and sediment for the 
presence of stains and odor indicative of residual petroleum hydrocarbons.   
 
(a) Visually inspect and smell soil or sediment sample.  Indications of the 

presence of petroleum hydrocarbons typically include a mottled 
appearance or dark discoloration of the soil or sediment. 

 
(b) Record observations in the field book.  Visual observations do not 

definitely indicate the presence of petroleum hydrocarbons. 
 
8.4 Quality Assurance Blanks 
 
Blank samples will be measured to determine if any contamination is being introduced 
as part of the measurement procedure.  One PID blank sample will be performed for 
each 10 samples measured. The measurement procedure for field PID blanks is given 
below: 
 
The headspace measurement procedure outlined in Section 8.2 should be followed, but 
no sample should be placed in the Ziploc® bag or glass jar, as no universal soil blank 
has been accepted.  A headspace reading of the Ziploc® bag or glass jar should be 
taken after the Ziploc® bag or glass jar has been opened, resealed, and allowed to sit 
until it reaches ambient temperature as noted above.   
 
 
9.0 RECORDS  
 
The project leader shall submit the following records to central filing. 
 

• Completed field notebook 
• Completed field forms, where appropriate 

 
 
10.0 ATTACHMENTS  
 
Attachment A – Stantec Field PID Data Recording Form (1 page) 



SOP-01
Attachment A

PID Field Form

Boring 
Number

Sample 
Number

Sample 
Depth 
(feet)

Sample Odor Sample Description
Date 

Collected
Time 

Collected
Time 

Analyzed

PID 
Response 

(IUI)
Comments

Key:
PID    =  Photoionization Detector
iui      =  Instruments units as isobutylene
*     =  Submitted for laboratory analysis
---     =  Not Analyzed or Unknown

PID Headspace Analysis
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Propex Operating Company, LLC ⋅ 6025 Lee Highway, Suite 425 ⋅ PO Box 22788 ⋅ Chattanooga, TN  37422 

ph 423 899 0444 ⋅ ph 800 621 1273 ⋅ fax 423 899 7619 
 
Geotex®, Landlok®, Pyramat®, X3®, SuperGro®, Petromat® and Petrotac® are registered trademarks of Propex Operating Company, LLC. 
This publication should not be construed as engineering advice. While information contained in this publication is accurate to the best of our knowledge, Propex does not warrant its accuracy or completeness. The ultimate customer and user of the products should 

assume sole responsibility for the final determination of the suitability of the information and the products for the contemplated and actual use. The only warranty made by Propex for its products is set forth in our product data sheets for the product, or such other 

written warranty as may be agreed by Propex and individual customers. Propex specifically disclaims all other warranties, express or implied, including without limitation, warranties of merchantability or fitness for a particular purpose, or arising from provision of 

samples, a course of dealing or usage of trade. 
 

© 2011 Propex Operating Company, LLC 
 

TESTED. PROVEN. TRUSTED 
www.geotextile.com 

Product Data 
 

GEOTEX® 401 is a polypropylene, staple fiber, needlepunched nonwoven geotextile produced by Propex,  
and will meet the following Minimum Average Roll Values (MARV) when tested in accordance with the 
methods listed below.  The fibers are needled to form a stable network that retains dimensional stability 
relative to each other. The geotextile is resistant to ultraviolet degradation and to biological and chemical 
environments normally found in soils.  
 
GEOTEX 401 conforms to the property values listed below1. Propex performs internal Manufacturing 
Quality Control (MQC) tests that have been accredited by the Geosynthetic Accreditation Institute – 
Laboratory Accreditation Program (GAI-LAP).  This product is NTPEP approved for AASHTO standards. 
 

  MARV2 

PROPERTY TEST METHOD ENGLISH METRIC 
ORIGIN OF MATERIALS 
% U.S. Manufactured Inputs 100% 100% 
% U.S. Manufactured 100% 100% 
MECHANICAL 
Tensile Strength (Grab) ASTM D-4632 120 lbs 534 N 
Elongation ASTM D-4632 50% 50% 
CBR Puncture ASTM D-6241 310 lbs 1380 N 
Trapezoidal Tear ASTM D-4533 50 lbs 222 N 
ENDURANCE 
UV Resistance 
% Retained at 500 hrs ASTM D-4355 70% 70% 

HYDRAULIC 
Apparent Opening Size 
(AOS)3 ASTM D-4751 70 US Std. Sieve 0.212 mm 

Permittivity ASTM D-4491 1.7 sec-1 1.7 sec-1 

Water Flow Rate ASTM D-4491 140 gpm/ft2 5704 l/min/m2 

   

ROLL SIZES 12.5 ft x 360 ft 
15 ft x 360 ft 

3.81 m x 109.8 m 
4.57 m x 109.8 m 

 
NOTES: 
1. The property values listed above are effective 04/2011 and are subject to change without notice. 
2. Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two standard deviations.  

Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing will exceed the value reported. 
3. Maximum average roll value.  

GEOTEX® 401 



Mirafi® X-Series Woven Polypropylene Geotextiles
for Soil Separation

Protective & Outdoor Fabrics

Aerospace Composites

Armour Composites

Geosynthetics

Industrial Fabrics

Synthetic Grass

TenCate develops and produces materials that
function to increase performance, reduce costs
and deliver measurable results by working with
our customers to provide advanced solutions.

The Difference Mirafi® X-Series Geotextiles
Make:

• Construction.  Woven slit-film construction
offers good resistance to installation abuse.

• Strength.  High grab tensile and puncture
strengths provide good performance in a
wide range of roadway applications.

• Environmental.  Mirafi® X-Series geotextiles
are chemically stable in a wide range of
aggressive environments.

• Cost Effective.  Mirafi® X-Series geotextiles
provide economical solutions to many civil
engineering applications including a cost-
effective road base separation layer.

APPLICATIONS
Mirafi® 500X applications include separation
under parking lots, residential streets, and
roadways. Mirafi® 500X is used over good to
moderate strength subgrades for separation  
of base materials.  Mirafi® 500X meets
AASHTO M288-06 Specifications for
Stabilization and Separation - Class 3.

Mirafi® 600X is used for separation and stabi-
lization over moderate subgrades where
coarse, angular, and abrasive base material is
required. Mirafi® 600X provides separation and
stabilization when moderate loads are expect-
ed. Mirafi® 600X meets AASHTO M288-06
Specifications for Stabilization and Separation
- Class 1 and 2.

INSTALLATION GUIDELINES*
Geotextile Placement
Place the geosynthetic directly on prepared
site. It is advisable to leave vegetative cover
such as grass and weeds in place to provide a
support matting for construction activities.  It
should be rolled out flat and tight with no
folds. The rolls should be oriented as shown on
plans to insure the principal strength direction
of the material is placed in the correct orienta-
tion.  Adjacent rolls should be overlapped or
seamed as a function of subgrade strength
(CBR).

Prior to fill placement, the geosynthetic should 
be held in place using suitable means such as
pins, soil, staples or sandbags so that it does
not move during fill placement.

Fill Placement
Fill should be placed directly over the geosyn-
thetic in 8in (20cm) to 12in (30cm) loose lifts.
For very weak subgrades, 18in (45cm)  thicker
lifts may be required to stabilize the subgrade,
as directed by the engineer.

Typically, vehicles should not be driven on
Mirafi® X-Series geotextiles.  Tracked construc-
tion equipment should not be operated directly
upon the geosynthetic. A minimum fill soil
thickness of 6in (15cm) is required prior to
operation of tracked vehicles over the geosyn-
thetic. Turning of tracked vehicles should be
kept to a minimum to prevent tracks from dis-
placing the fill and damaging the geosynthetic.

* These guidelines serve as a general basis for installation.  Detailed
instructions are available from your TenCate representative.

Mirafi® X-Series Woven Polypropylene Geotextiles



Mirafi® X-Series Woven Polypropylene Geotextiles
for Soil Separation

Mirafi® X-Series Woven Polypropylene Geotextiles

Subgrade/Aggregate Separation Aggregate Confinement Subgrade Load Distribution

365 South Holland Drive
Pendergrass, GA 30567

Tel  800 685 9990
Tel  706 693 2226

Fax  706 693 4400
www.mirafi.com

Subgrade

Mirafi X-Series
Geotextile

Aggregate
Base

Wheel Load

Subgrade

Mirafi X-Series
Geotextile

Aggregate
Base

Wheel Load

Subgrade

Mirafi X-Series
Geotextile

Aggregate
Base

Wheel Load

Units

lbs (N)

% MD / CD

lbs (N)

lbs (N)

% Strength

US Sieve (mm)

sec -1

gal/min/ft2
(l/min/m2)

ft (m)

ft (m)

lbs (kg)

yd2 (m2)

Property
MECHANICAL PROPERTIES
Grab Tensile Strength

Grab Tensile Elongation

Trapezoid Tear Strength 

CBR Puncture Strength

UV Resistance after 500 hours

HYDRAULIC PROPERTIES

Apparent Opening Size

Permittivity

Flow Rate

Packaging

Roll Width

Roll Length

Est. Gross Weight

Roll Area

500X

200 (890)

15 / 10

75 (334)

700 (3115)

70

40 (0.43)

0.05

4.0
(163)

12.5 (3.8)
17.5 (5.3)

432 (132)
309 (94.2)

151 (68)

600 (502)

Test Method

ASTM D4632

ASTM D4632

ASTM D4533

ASTM D6241

ASTM D4355

ASTM D4751

ASTM D4491

ASTM D4491

600X

315 (1402)

12/12

113 (503)

900 (4005)

70

40 (0.43)

0.05

4.0
(163)

12.5 (3.8)
17.5 (5.3)

360 (110)
258 (78.7)

240 (109)

500 (418)

* NOTE: Mechanical Properties and Hydraulic Properties shown are Minimum Average Roll Values (MARV).  Apparent Opening
Size (AOS) properties shown are Maximum Average Roll Values.

TenCate Geosynthetics Americas assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser. TenCate® Geosynthetics Americas disclaims any and all
express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing
or usage of trade as to any equipment, materials, or information furnished herewith. This document should not be construed as engineering advice. 

Mirafi® is a registered trademark of Nicolon Corporation. © 2014 Nicolon Corporation. All Righs Reserved.

PDS.X0514

ISO 9001 

FM 61026


	SOP-01-rev0-combined .pdf
	SOP-01-rev0
	SOP-01-SI Soil Field Screening
	Results


	J98804-1 UDS Level 2 Report Final Report.pdf
	1. Cover Page
	2. Table of Contents
	3. Case Narrative
	4. Detection Summary
	5. Method Summary
	6. Sample Summary
	7. Client Sample Results
	8. Definitions
	9. QC Association
	10. Surrogate Summary
	11. QC Sample Results
	12. Chronicle
	13. Certification Summary
	14. Chain of Custody
	15. Receipt Checklists




