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Site Location 
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Appendix A 

Standard Operating Procedures 
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FIELD LOGBOOK AND FORMS

SOP-1

All pertinent field investigation and sampling information will be recorded in a field logbook, field form, 
or a Daily Activity Log (DAL) during each day of the field effort and at each sample site. The field crew 
leader will be responsible for ensuring that sufficient detail is recorded in the field logbook or DAL. No 
general rules can specify the extent of information that must be entered in the field logbook or form. 
However, field logbooks, field forms, or DALs must contain sufficient information such that someone 
could reconstruct all field activities without relying on the memory of the field crew. All entries shall be 
made in indelible ink, weather conditions permitting. Each day’s or site’s entries will be initialed and 
dated at the end by the author.

At a minimum, entries on the field sheet or in field notebook must include:

•	 Project information and location
•	 Project and task number
•	 Date and applicable times
•	 Name(s) of field personnel
•	 Environmental, site, or weather conditions
•	 Safety briefing attendance
•	 Details of actual work effort, particularly any deviations from the field work plan or 			 
	 standard operating procedures
•	 Comments or observations regarding any unusual circumstances
•	 Any field measurements made (e.g., PID readings, pH, temperature)

For sampling efforts, specific details for each sample should be recorded using a standardized field 
form designed specifically for the sampling activity being conducted (e.g., low-flow groundwater 
monitoring, soil gas sampling). Sampling field forms contain fill-in-the-blank type information to 
ensure that all pertinent information will be recorded. In addition to the items listed above, the 
following information is recorded on field forms during sampling efforts: 

•	 Sample identification
•	 Date and time samples were collected
•	 Sampling methods, particularly any deviations from field work plan or standard operating 		
	 procedures
•	 Field data and measurements
•	 Containers used to collect samples
•	 Sample preparation (filtration, preservation)
•	 Analyses and methods requested
•	 Note any QA/QC samples collected (duplicates, blanks)
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Strict custody procedures will be maintained with the field forms. Field forms must always remain with 
the field team while being used in the field. Upon completion of the field effort, the original field forms 
will be scanned and copied to the project folder. Original field forms will be filed in an appropriately 
secure manner.
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SAMPLE NOMENCLATURE, 
DOCUMENTATION, AND CHAIN 
OF CUSTODY

SOP-3

INTRODUCTION
Sample documentation is an important step to ensure the laboratory, project manager, and field 
personnel are informed on the status of field samples. Depending on the specifics required for each 
project, several forms will need to be filled out. Most sample documentation forms are pre-printed 
carbonless triplicates, enabling copies to be filed or mailed from labs or offices. The forms will be 
completed by field personnel, who have custody of the samples. The office copy will be kept in the 
project file and subsequent copies sent to the laboratory, or other designated parties.

Responsibility for completing the forms will be with each field crew leader. It is important that the field 
crew leader is familiar with the completion process for filling out forms, and the expected information 
is included.

Potential documents to be completed clearly in indelible ink for each sample generated include:

•	 Field form(s) or field logbook
•	 Chain-of-custody forms
•	 Custody seal(s)

A chain-of-custody form will be generated for all samples collected in the field for laboratory analysis. 
The sampler may use a project-specific chain-of-custody form or a chain-of-custody form provided 
by the laboratory. It is of the upmost importance that the chain-of-custody form be filled out correctly. 
This form is the first thing that third parties and regulators verify when assessing the quality of the job. 

FIELD EQUIPMENT
•	 Indelible ink pen(s)
•	 Field form(s) or field logbook
•	 Chain-of-custody form(s)
•	 Custody seal(s)

PROCEDURES
Sample custody records must be maintained from the time of sample collection until the time of 
sample delivery to the analytical laboratory and should accompany the sample through analysis and 
final disposition. The information to be included on the chain-of¬-custody form will include, but is not 
limited to:

•	 Accounting and reporting information
•	 Project number and/or site name (If there are any questions about this, contact the project 		
	 manager) 
•	 Sampler’s name, information, and signature
•	 Unique sample identification number or name
•	 Date and time of sample collection
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Title Here
SOP-3

•	 Number of containers
•	 Sample media (e.g., soil, water, vapor, etc.)
•	 Sample preservative (if applicable)
•	 Requested analyses
•	 Comments or special instructions to the laboratory

Each sample will be assigned a unique sample identification number or name. The information on the 
chain-of-custody form, including the sample identification number or name, must correspond to the 
information recorded by the sampler on the field forms (refer to SOP-01) and the label on the sample 
container.

A sample is considered under a person’s control when it is in their possession such that tampering 
is prevented. This includes placing the samples in an area of controlled access such as a building 
or locking the samples in a vehicle. When custody of a sample is relinquished by the sampler, the 
sampler will sign and date the chain-of-custody form and note the time that custody was relinquished. 
The person receiving custody of the sample will also sign and date the form and note the time that 
the sample was accepted into custody. Samples will be shipped to the analytical laboratory following 
the procedures in SOP-04. If an overnight shipping service is used to transport the samples to the 
laboratory, custody of the samples will be relinquished to the shipping service. The shipping service 
will not sign the chain-of-custody form; however, the samples can be tracked while in the custody of 
the shipping service. More than one sample may be included on a chain-of-custody form, if all the 
samples are for the same project. Copies of the chain-of-custody form will be maintained in the project 
file, in accordance with standardized or project-specific data management procedures.
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SAMPLE PACKAGE AND SHIPPING

SOP-4

PACKAGING
All environmental samples collected should be packaged and shipped using the following procedures:

1.	 Label all sample containers with indelible ink (on the side, not on the cap or lid). Place labeled 
sample bottles in a high-quality cooler containing an adequate amount of ice (sealed inside two 
Ziploc bags) to maintain a temperature of 4°C or less inside the cooler.  Freeze packs, or “Blue 
Ice” is NOT to be used. Ensure the cooler drain plug is taped shut.

2.	 Place the samples in an upright position and wrap the samples with absorbent, cushioning 
material for stability during transport. Samples should not be loose; the cooler should be able to 
withstand tough handling during shipment without sample breakage.

3.	 Fill out the appropriate shipping forms and place in a Ziploc bag then tape it to the inside lid 
of the shipping container. Shipping forms usually consist of a chain-of-custody form, which 
documents the samples included in the shipment and specifies the laboratory analyses for each 
sample. 

4.	 Close and seal the cooler using strapping tape.
5.	 Place completed sample custody seals on the cooler such that the seals will be broken when 

the cooler is opened.  The custody seal must contain, at minimum, the signature of the person 
relinquishing custody of the samples and the date the cooler is sealed.  Secure the custody 
seals on the cooler with clear strapping tape.

6.	 Secure the shipping label with address, phone number, and return address clearly visible.

Note—A chain-of-custody form should be totally unique to a single cooler or shipping container.  A 
cooler should only contain samples that are listed on the chain-of-custody form inside that cooler, 
and the chain-of-custody form should not list any samples that are not in that cooler. For large sample 
efforts requiring samples be shipped in two or more coolers, DO NOT fill out a single chain-of-custody 
form for the entire set of samples and place multiple copies of the same form in multiple coolers. Place 
only one chain-of-custody in one of the coolers.

SHIPPING HAZARDOUS MATERIALS/WASTE
Hazardous materials need to be shipped using procedures specified under Federal Law. Samples 
need to be shipped in Ziploc bags or paint cans filled with packing material, depending on the level of 
hazard.  Special package labeling may be needed.  Consult the project manager for specific shipping 
procedures.
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AIR AND VAPOR SAMPLING

SOP-15E

US Environmental Protection Agency (EPA) guidance for specific sampling procedures, including 
quality assurance/ quality control (QA/QC) practices, for both criteria and toxic air pollutants, are 
found at the following web site: https://www3.epa.gov/ttnamti1/airtox.html

SUMMA™ CANISTERS
An evacuated canister fitted with a calibrated intake flow controller is opened for a predetermined 
period to collect air potentially containing VOCs. Subsequent laboratory analysis of the air sample 
is by GC/MS. The sampling procedure presented below for Summa™ canisters fills the canister 
to atmospheric pressure. Under normal canister use, most VOCs can be recovered in their original 
concentrations, with little degradation, transformation, or deposition onto the canister walls.

EQUIPMENT
•	 Sample labels and pens 
•	 Field logbook or other appropriate field forms 
•	 Chain of custody forms 
•	 Signed access agreements and third-party sample receipts
•	 Summa™ canisters prepared by the laboratory, filter, and flow controller
•	 Flexible or stainless-steel tubing of the appropriate diameter to allow sampling in the breathing 

zone
•	 Hand pump or personal pump to evacuate tubing, if used
•	 Support stands, if necessary, to place the inlet in the breathing zone
•	 Tools and spare parts

PROCEDURES
1.	 Obtain tubing, stands (if needed), and canisters with flow controllers. The flow controllers 		
	 should be pre-set by the vendor to allow continuous sampling through the desired time. 
2.	 Unpack the canister from the shipping container and inspect it for damage. 
3.	 Identify sampling location, place a small table or stand at the sampling location, and place the 	
	 canister on the table or attach the tubing to the stand.
4.	 Use a hand pump or personal pump to purge the sample port, filter, flow controller, and any 		
	 tubing to be used.
5.	 Before sampling, verify initial vacuum of canister using the following steps. These steps will 		
	 also be used to verify the final vacuum of the canister after sampling.

a.	 Confirm that the valve is closed (the knob should be tightened clockwise).
b.	 Remove the brass cap.
c.	 Attach gauge.
d.	 Attach the brass cap to the side of the gauge tee fitting.
e.	 Open and close the valve quickly. 
f.	 Read the vacuum on the gauge.
g.	 Record the gauge reading in the “initial vacuum” column of the chain-of-custody 	
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Title Here
SOP-15E

	 form (or record the gauge reading when beginning sampling).
h.	 Verify that the canister valve is closed and remove the gauge.
i.	 Replace the brass cap.

6.	 Attach particulate matter filter and flow controller and any tubing to be used.
7.	 Open the canister valve one-half turn.
8.	 Record date and time. Note weather conditions during sampling period, especially any high 		
	 wind conditions.
9.	 Note the condition of the sampling location and the presence of chlorinated hydrocarbon 		
	 sources (for example, burning garbage).
10.	At the completion of sampling, close the canister valve.
11.	Record date and time.
12.	Remove the filter and flow controller.
13.	Complete the canister sample tag. 
14.	Prepare the canister label.
15.	Complete the chain-of-custody form. It is important to note both the canister and flow 			 
	 controller serial numbers on the chain-of-custody form.
16.	Follow sample packaging and shipping procedures outlined in SOP-15F.
17.	The laboratory concentrations may be reported in volumetric units of parts per million (ppm) 		
	 or parts per billion (ppb). If required, convert these concentrations to mass concentrations of 		
	 micrograms per cubic meter (µg/m3). 
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PERMANENT SUBSLAB VAPOR 
PROBE INSTALLATION

SOP-15G

US Environmental Protection Agency (EPA) guidance for specific sampling procedures, including 
quality assurance/ quality control (QA/QC) practices, for both criteria and toxic air pollutants, are 
found at the following web site: https://www3.epa.gov/ttnamti1/airtox.html 

Permanent Subslab Vapor Probe Installation
To sample and assess potential subslab vapors, a soil vapor probe must first be installed to Montana 
DEQ Vapor Intrusion Guidance (DEQ, 2021) specifications. For instances where samples may need 
to be collected from the same location more than once, permanent probes should be utilized. 

Equipment
•	 Vapor Pin™ kit, including: 

a.	 Stainless steel or brass sampling probe
b.	 Stainless steel secure cover
c.	 Installation/extraction tool
d.	 Silicone sleeve
e.	 Probe cap
f.	 Drilling guide
g.	 Secure cover tool 

•	 Dead-blow sand hammer
•	 Rotary drill with 1.5-inch drill bit
•	 Hammer drill with 5/8-inch drill bit
•	 Wet/dry vacuum 
•	 Hand pump or personal pump to evacuate tubing 
•	 Hand tools  

 

Procedures 

Probe Installation 

1.	 Choose a location for the vapor probe installation in accordance with the site specific 			 
	 Sampling and Analysis Plan (SAP). 
2.	 Use a rotary drill with a 1.5-inch drill bit to drill approximately a 1.75-inch hole into the 			 
	 foundation slab. Use the wet/dry vacuum to remove drill cuttings from the hole. 
3.	 Place the Vapor Pin drilling guide into the hole. Place the 5/8-inch hammer drill bit into the 		
	 drilling guide. Using the guide to maintain perpendicularity to the surface, drill to 4 inches 		
	 below the bottom of the slab. Use the wet/dry vacuum to remove drill cuttings. 
4.	 Place a silicone sleeve on the sampling probe. 
5.	 Place the sampling probe, probe side down, into the 5/8-inch hole. Place the installation 		
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Title Here
SOP-15G

	 side of the installation/extraction tool over the top of the sampling probe. Using the dead blow 	
	 hammer, gently pound the sampling probe into place. The silicone sleeve may bulge 			 
	 and bunch up during this process. 
6.	 Use a hand pump or personal pump to purge three sample line volumes from the probe line. 		
	 To prevent stripping of volatile organic compounds from the subsurface, purge at a rate 		
	 of <200 mL/min. 
7.	 Place a probe cap on the outlet of the sampling probe. Using the secure cover tool, install a 		
	 secure cover over the top of the sampling probe.
8.	 A helium tracer leak test must now be performed before sampling can take place (see SOP 		
	 15J).
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HELIUM TRACER LEAK TEST

SOP-15G

US Environmental Protection Agency (EPA) guidance for specific sampling procedures, including 
quality assurance/ quality control (QA/QC) practices, for both criteria and toxic air pollutants, are 
found at the following web site: https://www3.epa.gov/ttnamti1/airtox.html

Helium Tracer Leak Test
For subslab vapor and soil gas sampling, a helium tracer leak test to assess the integrity of the probe 
seal must be performed in accordance with Montana DEQ Vapor Intrusion Guidance (DEQ, 2021) 
specifications.

Equipment
•	 Helium shroud
•	 Helium meter
•	 Canister of at least 99.99% pure helium
•	 Low-density polyethylene (LDPE) tubing 
•	 Field book

Procedures
1.	 Place a pre-made shroud over the top of the vapor or soil gas probe to be checked. Run the 		
	 sampling line from the probe through a pre-drilled hole on top of the shroud. 
2.	 Place an LDPE line from a canister of at least 99.99% pure helium into a pre-drilled hole on 		
	 the side of the shroud. Open the canister to allow helium to suffuse into the shroud. 
3.	 Place a helium meter probe into a pre-drilled hole (on the side opposite of the canister) of the 		
	 shroud. Observe the helium concentration and note when it exceeds 20%. Adjust the rate of 		
	 the helium canister flow as needed to achieve this concentration. 
4.	 Remove the helium meter probe from the side of the shroud. Place the helium meter probe 		
	 into the vapor probe sampling line coming out the top of the shroud. Observe and record the 		
	 highest helium concentration for three purge volumes of the vapor probe sampling line. 
5.	 If helium concentrations from the vapor probe sampling line are <10% of the helium 			 
	 concentration in the shroud, the vapor probe can be considered appropriately sealed. 
6.	 If helium concentrations from the vapor probe sampling line are >10% of the helium 			 
	 concentration in the shroud, the vapor probe is not appropriately sealed. If this occurs, 			
	 field crews may attempt to re-seal the probe. If this attempt also fails, the hole 				  
	 should be abandoned, and a new one drilled. 						       
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QUALITY CONTROL SAMPLING

SOP-16

Quality Control (QC) samples are submitted along with natural samples to provide supporting laboratory 
data to validate laboratory results. QC samples are submitted blind except for matrix spikes and trip 
blanks, and do not have any unique identifying codes that would enable the lab or others to bias these 
samples in any way. Usually, the time or sampling location is modified in a way which will separate 
blank and standard samples from the rest of the sample train. QC samples are identified only on field 
forms and in field notebooks. The following codes are typically used:

N Natural Sample Soil, water, air, or other of interest material from a field site

SP Split Sample
A portion of a natural sample collected for independent 
analysis; used in calculating laboratory precision

D Duplicate Sample

Two samples taken from the same media under similar 
conditions; also used to calculate precision Two samples 
taken from the same media under similar conditions; also 
used to calculate precision

FB Field Blank
Deionized water collected in sample bottle; used to detect 
contamination introduced during the sampling process.

RB Rinsate Blank
Deionized water run through or over decontaminated 
equipment; used to verify the effectiveness of equipment 
decontamination procedures

MS/MSD
Matrix Spike/Matrix 
Spike Duplicate

Certified materials of known concentration; used to assess 
Spike Duplicate laboratory precision and accuracy

TB Trip Blank

Inert material (deionized water or diatomaceous earth) 
included in sample cooler; sent by the lab, the sample is 
used to detect any contamination or cross-contamination 
during handling and transportation.
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Title Here
SOP-16

In general, selected QC samples will be inserted into the sample train within a group of twenty samples. 
QC samples will be prepared in the field, apart from trip blanks. Trip blanks will be supplied by the 
laboratory and will accompany each sample cooler containing samples for analysis of volatile organic 
compounds. 

Typical QC sample collection frequencies are presented in the table below. However, at some sites, 
especially ones where streams or ponds are sampled, QC samples may need to be taken at a higher 
frequency. Refer to the project-specific sampling and analysis plan or quality assurance plan for 
the appropriate QC sample frequency. Each field crew leader will be responsible for all QC samples 
prepared by that crew.

QC Sample Purpose Collection Frequency

Field Duplicate Measure analytical precision 1 per every 20 samples
Matrix Spike/ 
Matrix Spike 
Duplicate

Measure analytical accuracy 1 per every 20 samples

Equipment 
Rinse Blanks

Evaluate effectiveness of equipment 
decontamination and sample handling 
procedures.

1 per sampling event per media type

Field Blank
Assess possible cross-contamination 
of samples due to ambient conditions 
during sample collection

1 per sampling event

Trip Blank
Evaluate sample preservation, packing, 
shipping, and storage

1 per cooler containing samples with 
volatile constituents

Methods for computing data validation statements can be found in EPA documents or obtained from 
Geomatrix.
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Indoor Air Assessment Survey

 

 

 

 

 

 

 

 

 














