
 
 

 

 
 
 
 
February 21, 2014 
 
 
Mr. Mark Umholtz 
Voluntary Investigation and Cleanup Program 
Minnesota Pollution Control Agency 
520 Lafayette Road N 
St. Paul, MN 55155-4194 
 
Re: Phase II-C Environmental Site Investigation Work Plan 

Former Farmers Union Co-op Site, VP30860 
23345 Main Street, Hampton, Minnesota 

 
Dear Mr. Umholtz: 
 
This letter is the work plan to further evaluate the soil vapor and groundwater impacts at two parcels 
previously occupied by Farmers Union Co-op and O’Brien Furniture Property located at 23345 Main 
Street in Hampton, Minnesota (Site).  The Site location is shown on Figure 1. 
 
Previous Investigations 
In 2011, a Phase I Environmental Site Assessment was completed and Recognized Environmental 
Conditions (RECs) associated with the Site were identified. In January and June 2012, Phase II site 
investigations were completed for the western and eastern parcels, respectively. Previous investigation 
locations are shown on Figure 2.  
 
Soil, soil gas, and groundwater results indicate a release or releases have occurred at or near the Site.  The 
horizontal extent of impacted soil gas is undefined. In efforts to define the extent, we anticipate collecting 
eight soil gas and eight groundwater samples at onsite and off-site locations as shown on Figure 3. Based 
on field conditions, locations may be relocated and or added if warranted.  
 
Property History and Usage 
The Site was previously occupied by two grain elevators used for storing and processing grain, corn, and 
beans; other site uses include coal storage, gas station, convenience/hardware store, train depot, and a 
furniture manufacturing business. A north-south trending railroad line was present on the western portion 
of the Site, which was removed after 1990. The Site was also reportedly used to blend fertilizer. 
Currently, the Site is a gravel parking lot and no structures remain.  
 
Site Geology and Hydrogeology 
The Site is located in the Vermillion River watershed and is adjacent to a wetland to the southwest. The 
uppermost deposits at the Site and in the adjacent right-of-way consist of fill ranging from 2.5 to 8 feet in 
thickness; the thickest area of fill is located beneath Main Street as shown on geologic cross-sections 
included as Figures 4 and 5. The uppermost native materials consist of silt- and clay-rich deposits with 
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discontinuous lenses of sand. Near soil boring 2_SB_4, an apparent cavity of fill was identified and is 
shown on Figure 5. The uppermost bedrock at the Site consists of Prairie du Chien Group and is estimated 
at 60 feet below ground surface (bgs). 
 
In 1990, an investigation was completed south of the Site for Local Oil Company and groundwater 
measurements indicated a slightly north of west groundwater flow direction. In January 2012, 
groundwater was not observed onsite, and in June 2012, estimated depth to groundwater onsite ranged 
from 2.5 to 7 feet bgs. These seasonal variations coupled with variable fill thickness may affect seasonal 
groundwater flow paths.   
 
Two municipal water wells, located east of the Site, supply drinking water to the City of Hampton. As 
part of a recent well survey, two unsealed and unused city wells and 26 active, non-municipal water wells 
were identified within a one-mile radius of the Site. 
 
Historic Releases 
Two 4,000-gallon capacity gasoline underground storage tanks (USTs) and one 560-gallon capacity used- 
or waste-oil UST were previously located on the Site.  In 1998, a gasoline release (Leak ID# 12304) was 
reported to the Minnesota Pollution Control Agency (MPCA) and Leak site closure was granted in 1999 
with contaminated soils and groundwater left in place. The USTs were reportedly removed from the Site; 
however, the date(s) of removal are unknown.  
 
Between 2000 and 2006, pesticides, fertilizer, and anhydrous ammonia releases were also reported and 
received closure. Additionally, a number of adjacent sites were identified as underground/aboveground 
storage tanks (UAST) and leaking underground storage tank (LUST) sites.  Most notably, the Local Oil 
Company (Local Oil) site, located directly south of the Site, has two reported releases.  One of these was 
an estimated 1,900-gallon gasoline release from an aboveground storage tank (AST) that reportedly 
infiltrated to the water table. Several remedial methods were used to recover the released gasoline.  The 
site was granted closure in 1993; however, the volume of product recovered was not reported. 
Contaminated soils remain and the presence of offsite contamination is unknown.  
 
Historic Groundwater Data 
One groundwater sample (2_TW_5) was previously collected and analyzed for Resource Conservation 
and Recovery Act (RCRA) metals and arsenic, chromium, and lead exceeded the EPA’s Maximum 
Contaminant Levels (MCLs). Six of nine dissolved arsenic groundwater samples exceeded the EPA’s 
MCL with the highest concentrations located in the northern portion of the Site.   
 
Five volatile organic compounds (VOCs)—1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, 
ethylbenzene, and total xylenes—exceeded the Minnesota Department of Health (MDH) Health Risk 
Limits (HRLs) near the building footprint of the former furniture manufacturing business located on the 
northern portion of the Site.  
 
Gasoline range organics (GRO) was detected in two groundwater samples (2_TW_1 and 2_TW_5P) 
collected from the southern and northern portions of the Site with concentrations of 436 micrograms per 
liter (ug/L) and 5,950 ug/L, respectively.   
 
Pesticides constituents, including aldrin, dieldrin, heptachlor epoxide, and toxaphene, exceeded the HRLs 
at five locations (2_TW_1, 2_TW_5P, 2_TW_6, 2_TW_7B, and 2_TW_12); however, with the exception 
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of dieldrin, the reportable detection limits exceeded the HRLs. Two PCB samples (2_TW_1 and 
2_TW_7B) were collected and the concentrations were below the reportable detection limit.  
 
Polycyclic aromatic hydrocarbon (PAH) constituents were reported in seven of eight samples.  No 
constituents with established criteria reported exceedances.   
 
Historic Soil Gas Data 
In January and June 2012, four soil gas samples were collected and analyzed for VOCs by EPA method 
TO-15.  Although several detections exceed the MPCA’s residential and industrial vapor intrusion 
screening values (ISVs), all constituents are less than ten times (10X) the ISVs for residential and 
industrial criteria.  
 
In June 2012, nine soil gas samples were collected and analyzed for VOCs by EPA method TO-15.  Four 
or more VOCs had soil gas exceedances above the ISVs at each location (including constituents with the 
reportable detection limits greater than the ISVs). High reporting limits may suggest either insufficient 
sample volumes were collected or the laboratory did not perform multiple dilutions.  
 
Objectives 
The objectives of subsequent investigations include the following (presented in order of importance): 

1. Verifying the safety of residents and building occupants with respect to potential soil vapor 
intrusion 

2. Defining the extent of the groundwater plume, which may also assist with bounding the vapor 
intrusion area and identifying potential off-site sources 

3. Identifying potential off-site sources 

4. Facilitating future redevelopment of the site 

Based on these objectives, this phase of site investigation (Phase II-C) will focus on assessing the soil gas 
and groundwater concentrations in close proximity to the occupied properties east and west of the Site 
and the groundwater conditions to the north and east of the site.  
 
Note: this work plan, in conjunction with the existing data, is designed to evaluate the potential presence 
of contamination; however, because there is a fixed number of sampling locations proposed, the scope of 
this work plan may not fully define the extent of contamination that may be present at and around the 
Site. 
 
Scope of Work 
Based on these objectives for Phase II-C, Barr recommends collecting eight groundwater and soil gas 
samples on and off the site in the city and county right-of-ways. The suggested sample locations are 
shown on Figure 3. The following is the proposed scope of the Phase II-C investigation: 
 
Groundwater Sampling 

 Mobilize to the Site.  
 Drill eight soil borings (2C-SB-1 through 2C-SB-8) using direct-push methods to a maximum 

depth of 15 feet bgs.  
 Continuously field screen soils for evidence of contamination (i.e. odor, discoloration sheen, or 

other evidence of potential soil impacts) and the presence of volatile organic soil vapors using an 
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11.7 eV photoionization detector (PID).  Describe the soils in general accordance with ASTM D-
2488, Standard Practice for Description and Identification of Soils (Visual/Manual Method).  

 Install temporary monitoring wells (2C_TW_1 through 2C_TW_4) in four of the eight soil boring 
locations to record water level elevations. The proposed temporary well locations are presented 
on Figure 3; however, seasonal water table fluctuation may influence the ability to collect 
groundwater samples at the proposed locations. The proposed temporary well locations may be 
revised based on field conditions and the presence of the groundwater table. 

 Construct the temporary wells of 1-inch diameter polyvinyl chloride (PVC) riser and well screen.  
 If groundwater is present, collect groundwater samples from four temporary wells and four soil 

borings, for a total of eight groundwater samples.  
 Collect groundwater samples in laboratory-supplied containers and submit them to Legend for 

laboratory analysis for VOCs using EPA method 8260 and dissolved RCRA metals using EPA 
method 6010/6020.  Collect groundwater samples from the temporary monitoring wells in 
accordance with Barr’s Standard Operating Procedure (SOP) for Direct-Push Soil and 
Groundwater Sample Collection included in Attachment C. 

 Abandon all soil borings with bentonite in accordance with the State of Minnesota and Dakota 
County requirements. 

 Submit soil samples for chemical analysis if the field screening results along with visual 
observation and professional judgment suggest soil contamination may be present. If necessary, 
collect soil samples as described in Barr’s Standard Operating Procedure (SOP) for Direct-Push 
Soil and Groundwater Sample Collection included in Attachment C. Proposed soil boring 
locations are shown on Figure 3.  Soil samples will not be submitted for chemical analysis 
without prior approval from Dakota County. 

 

Soil Gas Sampling 

 Following abandonment of soil borings, advance eight soil borings in close proximity to the 
previous soil boring locations using direct-push methods to collect soil gas samples. Collect soil 
gas samples from in the fill materials at depths estimated between 4 to 8 feet bgs; actual depths 
will be determined in the field based on depth to groundwater, field screening results, and soil/fill 
classification. Proposed soil gas sample locations are shown on Figure 3. 

 Construct the temporary soil gas monitoring points in accordance with Barr’s Standard Operating 
Procedure (SOP) for Air Sample Collection from a Soil Gas Implant included in Attachment A.  

 Collect eight gas samples (2C-SV-1 through 2C-SV-8) in laboratory-prepared Summa canisters 
and submit them to Legend Technical Services, Inc. (Legend) in St. Paul, Minnesota for VOC 
analysis using EPA Method TO-15.  Collect the soil gas samples in accordance with Barr’s 
Standard Operating Procedure (SOP) for Air Sample Collection from a Soil Gas Implant 
included in Attachment A.  

 After soil gas samples are collected, remove the downhole tools and seal the annular space with 
grout in accordance with State of Minnesota and Dakota County requirements.  

 
Proposed Schedule 
Implementation of this work plan will begin following MPCA review and approval.  It is preferred to 
complete soil gas sampling work during frozen ground surface conditions and therefore, collecting 
samples prior to spring is important.  If MPCA approval is granted and the driller is available, we 
anticipate completing the field work in early March 2014. Investigation results will dictate the path 
forward and will be communicated and coordinated with the MPCA and Dakota County prior to 
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conducting additional field work. Results of the investigation will be provided in a letter report 
approximately six to eight weeks after completing the field work.  

Please contact Julie Sullivan at (952) 832-2678 or jsullivan@barr.com or me at (952) 832-2718 with any 
questions. 
 
Sincerely, 
 

 
Mary Sands 
Senior Environmental Consultant 
Vice President 
 
Enclosures: 

 
Figure 1 – Site Location 
Figure 2 – Previous Sample Locations 
Figure 3 – Proposed Sample Locations  
Figure 4 – Geologic Cross Section A-A’  
Figure 5 – Geologic Cross Section B-B’  
 
Attachment A – Standard Operating Procedure for Air Sample Collection from a Soil Gas Implant 
Attachment B – Standard Operating Procedure for EPA Method TO-15 Analysis provided by Legend 
 Technical Services 
Attachment C – Standard Operating Procedure for Direct-Push Soil and Groundwater Sample   
 Collection 

 
 
c: Cathy Undem, Dakota County  
 Dave Magnuson, Dakota County  
 Terry Muller, Dakota County  
 Mark Ostby, MPCA 
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SITE LOCATION

Former Farmers Union Co-op Site
Hampton, Minnesota
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Figure 2
PREVIOUS SAMPLE LOCATIONS
Former Farmers Union Co-op Site

Hampton, Minnesota

Imagery Source: Dakota County, Spring 2010
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Figure 3
PROPOSED SAMPLE LOCATIONS
Former Farmers Union Co-op Site

Hampton, Minnesota

Imagery Source: Dakota County, Spring 2010
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Geologic Cross-Section A-A'
Former Farmers Union Co-op Site
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Geologic Cross-Section B-B'
Former Farmers Union Co-op Site
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STANDARD OPERATING PROCEDURE 

 
Air Sample Collection from a Soil Gas/Soil Vapor 

Extraction Point or Implant 
 

 Revision 2 
 

March 21, 2013 

 
 

Approved By:        3-23-13 

               Print                QA Manager(s)           Signature       Date 
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Standard Operating Procedures for the 
Air Sample Collection from a Soil Gas/Soil Vapor  

Extraction Point or Implant 
 

 

Purpose 

To describe the procedure for collecting passive and active air samples for laboratory 

analysis using Summa canisters and Tedlar™ bags from soil gas/soil vapor extraction points 

and implants.  

 

Applicability 

The procedure applies to collection of an air sample in a Summa canisters and Tedlar™ bag 

from soil gas/soil vapor extraction points and implants .  The term “Summa” Canister is a 

generalized trademark that refers to electropolished, passivated stainless steel vacuum 

sampling devices, such as TO canisters, SilcoCans, MiniCans, etc., which are cleaned, 

evacuated, and used to collect whole-air samples for laboratory analysis.     

 

Equipment 

1. Summa canister sample collection  

 

a) Summa canister with ¼-inch stainless steel bellows valve mounted at the top of the 

canister and a brass cap or quick connect fittings (provided by laboratory) 

 

b) 7 micron particulate filter (provided by laboratory) 

 

c) Pressure Gauge (provided by laboratory) 

 

d) Flow controlling device (if applicable, provided by the laboratory) 

 

e) Small diameter Teflon tubing with a compression fitting on one end 

 

f) Surgical grade silicone tubing 

 

g)  Laboratory grade 3-way valve 

 

h) 9/16-inch wrench 

 

i) Mobile Lab Sample Control form, chain of custody, and the Barr Field Form                       

 

 2.  Tedlar™ bag sample collection 

 

a) New Tedlar™ bag 

 

b) Vacuum chamber (“lung sampler”) 

 

c) Vacuum pump 
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d) Surgical grade silicon tubing 

 

e) Laboratory grade 3-way valve 

 

 

References 

Air Toxics Ltd, Guide to Air Sampling and Analysis, Canisters and Tedlar Bags Fifth Edition 

Soil Gas Sampling – PRT System by Geoprobe SystemsTM 

Standard Operating Procedure for Field Measurements of Landfill Gases by Barr Engineering 

Co. 

 

Responsibilities 

The Field Technician(s) are responsible for collection of the air sample using a Summa 

canister and/or a Tedlar™ bag. 

 

Procedure  

The following procedure(s) should be conducted after purging the gas/vapor source and, if 

required, field measurements as outlined in the Standard Operating Procedure for Field 

Measurements of Landfill Gases. 

Active landfill gas (LFG) extraction wells may not require an initial gas/vapor purge because 

active LFG extraction wells are in general continuously drawing gas/vapor from the intended 

formation. 

 

Static points such as permanent soil vapor monitoring points or temporary soil gas points 

installed by Direct-Push methods may require soil gas/vapor purging in order to ensure a 

representative formation sample is acquired.  Purging requirements may vary based on site 

conditions or project requirements but will generally be 2 to 3 tubing or pipe volumes of the 

static source. 

Attachment to temporary soil gas points installed by the direct-push method shall be 

completed in general accordance with the subcontractors SOP and generally includes (but is 

not limited to) the use of the GeoprobeTM Post-Run Tubing (PRT) System.  This method in 

general will incorporate the use of disposable small diameter polyethylene or PTFE (Teflon) 

tubing, a stainless steel PRT adaptor, surgical grade silicon tubing and a laboratory grade 

plastic 3-way valve.  Brass or stainless steel Swagelock valves and/or fittings may also be 

used.  

The drill rods equipped with a PRT point holder will be driven to the desired sampling depth.  

The polyethylene or Teflon tubing is attached to the PRT adaptor which is then attached to 

the PRT point holder by a threaded connection at the bottom of the drill string.  A plastic 3-

way valve (or a series of brass or stainless steel Swagelock valves) is utilized to minimize the 

gas/vapor source’s exposure to ambient atmosphere.  The polyethylene  or Teflon source 

tubing is then connected to the 3-way valve via silicone tubing or directly to the series of 

brass or stainless steel Swagelock valves if used.  The second leg of the 3-way valve (or 

series of brass or stainless steel Swagelock valves) is connected to a vacuum source and 

purging commences.  Upon the completion of purging requirements, proceed with operational 

procedures described below.   
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The polyethylene or Teflon tubing will be discarded upon completion of sample collection.  

The drill string, PRT point holder, PRT adaptor, plastic 3-way valve, the series of brass or 

stainless steel Swagelock valves and lung sampler fittings should be decontaminated in 

general accordance with the standard operating procedure for Soil Sample Collection Tools 

Decontamination – Level I.  For additional information on the PRT system, see Soil Gas 

Sampling – PRT System Operation. 

1. Summa
 
canister sample collection 

[Note:  The analytical testing laboratories may supply the particulate filter, flow controlling 

device and vacuum gauge as one assembly (Sample Assembly).  In addition, the Summa 

canisters may be fitted with a quick connect which will connect to the Sample Assembly.  

Alternate configurations may need to be assembled for collection of Summa canister data 

and/or successful sample collection.]    

 

a. Verify the gauge pressure of the Summa canister using a pressure gauge provided by 

the laboratory. 

1. Confirm that the valve is closed (turn knob clockwise to tighten). 

2. Remove brass cap and attach gauge. 

3. Attach brass cap to the fitting on the side of the gauge. 

4. Open valve for a few seconds and close quickly. 

5. Read vacuum on the gauge. 

6. Record the pressure as “Initial Vacuum” on chain of custody and the Barr               

Field Form of dedicated field book.                       

7. Verify the container valve is closed and remove gauge. 

8. Replace the brass cap.  

 

The gauge pressure should be greater than 25 inches mercury (in. Hg) of vacuum.  If 

the Summa canisters vacuum pressure is less than 25 in. Hg, the sample container has 

a leak and should not be used.  Notify Barr QA/QC staff to call the laboratory and 

request an additional canister.     

 

b. Remove brass cap from the sample container and attach the particulate filter and flow 

controlling device if applicable.  If used, the flow controlling device should be 

installed downstream of the particulate filter. 

 

c. Connect one end of the Teflon tubing to the soil gas/soil vapor extraction point or 

implant at the laboratory grade 3-way valve using surgical grade silicone tubing or 

directly to the series of brass or stainless steel Swagelock valves.  Use dedicated 

tubing for each sampling location.   

 

d. Connect the open end of the Teflon tubing to the Summa canister at the particulate 

filter using a ¼-inch compression fitting. 

 

e. Verify that connections are tight and the compression fitting is not cross-threaded.  

Do not over-tighten fittings; finger tight plus 1/4 turn with the wrench is appropriate.  

 

f. Align 3-way valve or the series of brass or stainless steel Swagelock valves so the 

Summa canister will be drawing directly from the soil gas/soil vapor extraction point 

or implant.    
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g. Open the valve on the Summa canister to allow air flow in.  Record the start time of 

sample collection.  The negative vacuum in the Summa canister will pull in air from 

the soil gas/soil vapor extraction point or implant.  The Summa canister will make an 

audible noise while it is pulling air in (a 6-liter canister takes approximately 16 

seconds to fill without a flow controlling device).  Once the audible noise has stopped 

and air flow in is complete, close the valve on the Summa canister and record the stop 

time of sample collection.   

 

h. Disconnect the Teflon tubing and re-check the Summa canister pressure (as described 

previously).  The gauge pressure should be near 0 in. Hg.  If the canister vacuum is 

greater than 25 in. Hg, the sample was not collected and the procedure should be 

repeated.  Write the final vacuum on the chain of custody and on the Barr Field Form 

or dedicated field book. 

 

2. Tedlar™ bag sample collection 

a. Place a new Tedlar™ bag with attached surgical grade silicon tubing into the lung 

sampler.  Use dedicated tubing and Tedlar™ bag for each sampling location.  

 

b. Connect the loose end of the silicon tubing to the pass through brass barb fitting 

inside the lung sampler. 

 

c. Connect external pass through brass barb fitting to the 3-way valve with silicon 

tubing.  

 

d. Verify the connections are tight and open valve on Tedlar™ bag the seal or close lung 

sampler. 

 

e. Align 3-way valve so the Tedlar™ bag will be drawing directly from the soil gas/soil 

vapor extraction point or implant.  

 

f. Apply a vacuum to the lung sampler using the vacuum pump and observe the Tedlar™ 

bag. 

 

g. Release the vacuum from the lung sampler when the Tedlar™ bag is approximately 

2/3 full.  Stopping at 2/3 full will allow for expansion due to temperature or pressure 

changes. 

 

h. Open lung sampler and close the valve on the Tedlar™ bag. 

 

i. Disconnect the Tedlar™ bag from the lung sampler and silicon tubing.   

 

Sample Care and Documentation 
 
1. Summa canister sample  

The Environmental Technician should record on the Summa canister tag and in the Field 

Book: the unique serial number of the Summa canister, the sample name, the time of 

sample collection, gauge pressure prior to collection, and gauge pressure following 

collection.  The start and stop time of sample collection should also be recorded if using a 

flow controlling devise.  This information should also be reflected on the chain of 

custody when shipping samples to the laboratory. 
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Interferences/Discussion for Summa canister 
 

Samples collected in a Summa canister should be shipped or stored at ambient 

temperature and kept out of direct sunlight.  

 

2. Tedlar™ bag sample 
 

The Environmental technician should record in the Field Book the sample name and the 

time of sample collection.  This information should also be reflected on the chain of 

custody if samples are to be shipped to a fixed base laboratory for analysis.  If the 

Tedlar™ bag samples are analyzed in the field by a mobile laboratory, the mobile 

laboratory contractor shall record the above described information on the Mobile Lab 

Sample Control form.    

 

 Interferences/Discussion for Tedlar™ bag 
 

Samples collected in a Tedlar™ bag should be kept out of direct sunlight to avoid possible 

photochemical reactions.  DO NOT CHILL.  Tedlar™ bag samples should be shipped or 

stored at ambient temperatures.   

 

Sample Storage 
 

The Summa canisters and Tedlar™ bags must be stored at ambient temperature until receipt at 

the laboratory.  All samples will be kept secured to prevent tampering.  If samples are left in 

a vehicle or field office for temporary storage, the area will be locked and secured. The 

samples may be packaged into cardboard boxes and must be delivered to the laboratory via 

hand or overnight delivery courier in accordance with all Federal, State and Local shipping 

regulations.  
 

Documentation 

The Environmental Technician should record the following on the Summa canister tag-if 

applicable, Field Logbook and chain of custody form:  

 

Summa canisters: 

1. unique serial number or identifier of the Summa canister 

2. unique serial number or identifier of the vacuum gauge and particulate filter 

3. unique serial number or identifier of the flow controlling devise. 

4. date and time of sample collection 

5. gauge pressure prior to collection 

6. gauge pressure following collection 

7. sample identification 

8. Start and stop time of sample collection if using a flow controlling devise. 

9. name of sample technician 

 

Tedlar™ bags: 

1. date and time of sample collection 

2. sample identification 

3. name of sample technician 
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Attachments 
 
Attachment 1: Chain of Custody Form  

Attachment 2: Sample Label 

Attachment 3: Custody Seal – if applicable 

Attachment 4: Field Sampling Report 
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Attachment 1 

Chain of Custody Form 
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Attachment 2 

Example - Sample label 
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Attachment 3 

Custody Seal – if applicable 
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Attachment 4 

Field Sampling Report 

 

 
 

 

 

 



Attachment B 
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SOP TITLE: DETERMINATION OF VOLATILE ORGANIC COMPOUNDS IN AIR COLLECTED IN 

 SPECIALLY PREPARED CANISTERS BY GAS CHROMATOGRAPHY / MASS 

 SPECTROMETRY (GC/MS) 

1. PURPOSE 

1.1 This document defines the preparation and analysis for ambient concentration of volatile 

organic compounds (VOCs) in specially prepared stainless steel canisters using a gas 

chromatograph coupled with a mass selective detector. The SOP is applicable to samples 

typically analyzed by a modified EPA Method TO-15. 

2. RESPONSIBILITY/PERSONNEL 

2.1 It is the responsibility of the designated quality assurance supervisor to ensure this procedure 

is followed. 

2.2 It is the responsibility of the laboratory analyst to perform all quality control steps as defined in 

the standard operating procedure. 

2.3 An analyst experienced in the use of gas chromatograph/mass spectrometers, skilled in the 

interpretation of mass spectra, and trained by Legend Technical Services, Inc. (LEGEND) shall 

perform the analysis.  Each new analyst performs an Initial Demonstration of Capability (IDC).  

The IDC information can be found in Appendix A 

3. PROCEDURE LIMITATIONS 

3.1 This method is applicable to air samples collected in specially prepared stainless steel 

canisters (e.g. ambient air indoor/outdoor monitoring and soil vapor analysis). 

3.2 Interferences and contamination 

3.2.1 Contaminant sources may include solvent vapors in the laboratory, impurities in the 

calibration dilution gas, improperly cleaned equipment, and carrier gas in the sorbent 

trap. 

3.2.2 Contamination may occur when a sample containing low concentrations of volatile 

organic compounds is analyzed immediately after a sample containing high 

concentrations of volatile organic compounds.  After the analysis of a sample 

containing concentrations higher than 25 ppbv of volatile organic compounds, a blank 

should be analyzed to check for carryover contamination.  For a sample analyzed 

directly after a sample with high concentration, no further corrective action is required if 

the sample concentration is less than the reporting limit.  If carryover is detected, 

column bake out shall be performed. 

4. HEALTH AND SAFETY 

4.1 Read all Material Safety Data Sheets (MSDS) associated with the chemicals used in this 

procedure. 
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4.2 The toxicity or carcinogenicity of most chemicals used in this method has not been precisely 

defined; each chemical should be treated as a potential health hazard and exposure to these 

chemicals should be minimized.  All samples with positive pressure should be vented in a hood 

after analysis is completed. 

4.3 Follow standard laboratory safety procedures. 

4.4 Safety glasses and thermal insulated gloves should be worn when preparing standards and 

using liquid nitrogen. 

4.5 Liquid nitrogen must be transported into the laboratory via properly constructed containers. 

4.6 Silonite™ coated canisters should never be pressurized beyond the maximum allowable 

pressure indicated on the label. 

5. SAMPLE COLLECTION/ACCEPTANCE/REJECTION 

5.1 Air samples containing VOCs should be collected in specially prepared evacuated canisters. 

When an evacuated canister is opened to the atmosphere for sampling, the differential 

pressure causes the sample to flow into the canister. Grab samples and time-weighted-

average (TWA) samples with mass flow controller may be used by this technique. 

5.2 The sample shall be accepted if packaged to protect the sample’s integrity and clearly labeled 

for identification. 

5.3 The sample shall not be accepted if it is not clearly identified or packaged so as to protect the 

sample’s integrity. 

5.4 The recommended holding time for canister air samples is 14 days. 

6. EQUIPMENT/MATERIALS/REAGENTS 

6.1 Thermo Electron Corporation DSQ II (MSD) with scan range of 35 to 300 amu using 70 volts 

electron energy impact ionization mode, or equivalent 

6.2 Thermo Electron Corporation Trace GC Ultra with data processing equipment, or equivalent 

6.3 Column – 25 m x 0.20 mm ID 1.1 µm film thickness silicone-coated fused silica capillary 

column DB-624, or equivalent 

6.4 Sample concentrator Entech 7100A Preconcentrator connected with Entech 7032AQ-L 

autosampler, or equivalent 

6.5 Entech 4600A Dynamic Dilution System, or equivalent 

6.6 Entech 3100A Canister Cleaning System, or equivalent 

6.7 Silonite™ 1.4 Liter Canisters, Silonite™ 6.0 liter Canisters, Silonite™ 15 liter Canisters – 6.0 

liter and 15 liter canisters are used by LEGEND for standard prepartions 

6.8 RX-Qx sampler with Quick Connects, or equivalent  

6.9 30-0-30 Compound Micro Valve Gauge, or equivalent 
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6.10 -30 to 0 psi Vacuum Check Gauge, or equivalent 

6.11 CS1200 Time Integrating Samplers for TWA, or equivalent 

6.12 Ultra High Purity Nitrogen, or equivalent 

6.13 Ultra High Purity Helium, or equivalent 

6.14 Liquid Nitrogen coolant, regulator set at 25 to 50psi 

6.15 HPLC grade water, or equivalent 

6.16 Calibration Stock 1 – 1.0 ppm each of the compounds listed in Appendix B (except 

Naphthalene) in 110 liter cylinder at 1800 psig (124 bar), Scott Specialty Gases # 

0104AZ70002, or equivalent 

6.17 Calibration Stock 2 – 1.0 ppm of Naphthalene in 110 liter cylinder at 1800 psig (124 bar), Scott 

Specialty Gases # 0104N200075, or equivalent 

6.18 Internal Standard Stock – 1.0 ppm each of 1,4-difluorobenzene, bromochloromethane, and 

chlorobenzene-d5 in 110 liter cylinder at 1800 psig (124 bar), Scott Specialty Gases # 

0104B500009, or equivalent 

6.19 GC/MS Tune Check Stock – 1.0 ppm of 4-bromofluorobenzene in 110 liter cylinder at 1800 

psig (124 bar), Scott Specialty Gases #0104B200520, or equivalent 

6.20 Second Source Initial Calibration Verification (ICV) Stock 1 - 1.0 ppm each of the compounds 

listed in Appendix B (except Naphthalene) in 110 liter cylinder at 1800 psig (124 bar) Scott 

Specialty Gases #0104AZ70002, or equivalent.  The ICV Stock 1 must be a different lot than 

the Calibration Stock 1 

6.21 Second Source ICV Stock 2 - 1.0 ppm of Naphthalene in 110 liter cylinder at 1800 psig (124 

bar) Scott Specialty Gases #0104N200075, or equivalent.  The ICV Stock 2 must be a different 

lot than the Calibration Stock 2 

6.22 Calibration Intermediate Solution 1 – Portions of the 1.0 ppm Calibration Stock 1 and 1.0 ppm 

Calibration Stock 2 mixed by the Entech 4600A dilutor to produce a 1 ppbv Calibration 

Intermediate Solution 1 

6.23 Calibration Intermediate Solution 2/CVS/LCS – Portions of the 1.0 ppm Calibration Stock 1 and 

1.0 ppm Calibration Stock 2 mixed by the Entech 4600A dilutor to produce a 10 ppbv 

Calibration Intermediate Solution 2 

6.24 Second Source ICV Solution - Portions of the 1.0 ppm Second Source ICV Stock 1 and 1.0 

ppm Second Source ICV Stock 2 mixed by the Entech 4600A dilutor to produce a 10 ppbv 

Second Source ICV Solution 

6.25 Internal Standard Solution – Portions of the 1.0 ppm Internal Standard Stock mixed by the 

Entech 4600A dilutor to produce a 40 ppbv Internal Standard Solution 

6.26 GC/MS Tune Check Solution – Portions of the 1.0 ppm GC/MS Tune Check Stock mixed by 

the Entech 4600A dilutor to produce a 40 ppbv GC/MS Tune Check Solution 

6.27 Safety glasses 
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6.28 Thermal insulated gloves  

7. PROCEDURE 

7.1 Canister Cleaning/Leak Testing/Canister Certification  

7.1.1 See Work Instruction ‘Certification and Preparation of TO-15 Canisters and System 

Preparation’ regarding more detail on instrument/software operation for Canister 

Cleaning/Leak Testing/Canister Certification and Canister Evacuation.  

7.1.2 Create a cleaning batch of up to 8 canisters and record the canister serial numbers, 

date with analyst initial, and cleaning batch number in the ‘Canister Cleaning/Leak 

Testing/Certification (CCLC)’ logbook.  

7.1.3 Attach canisters to the oven, turn on the oven, and initiate the cleaning sequence. 

7.1.4 The sequence performs the cleaning cycle by filling nitrogen into the canisters and 

evacuating them.  

7.1.5 When the sequence has completed, turn the oven off and allow canisters to cool down 

to room temperature. Fill all canisters with humidified ultra high purity nitrogen to 30 

psia (pounds per square inch at ambient) and record the pressure and time in the 

CCLC logbook under ‘initial’. 

7.1.6 Perform the leak test by allowing the pressurized canisters to sit for at least 24 hours.  

Read the pressure using the 30-0-30 Compound Micro Valve Gauge and record the 

final time and pressure in the CCLC logbook. 

7.1.7 Determine the pressure difference of the initial and final pressure.  The pressure 

difference should be no more than ± 2 psi to pass the leak test. 

7.1.7.1 A pressure difference greater than ± 2 psi indicates the canister is leaking.  

The analyst must determine the cause of the leak and repair it, if possible, 

prior to recertifying the leaking canister.  If not repairable, the canister is 

removed from use. 

7.1.8 Certify the cleanliness of the canister batch by identifying the canister with the highest 

recorded VOC concentration from prior analyses and analyzing.  Record the serial 

number of the chosen canister in the CCLC logbook.  

7.1.8.1 If any target compounds are detected at ≥ RL in the chosen canister, 

reconnect the canister to the oven and re-clean the entire batch.  In addition, 

if any single non-target compound peak area is ≥ 10% of the nearest internal 

standard peak area, the entire batch must be re-cleaned.  

7.1.8.2 If the canister cleaning and leak testing are satisfactory, the canister is 

determined to be certified by LEGEND under this SOP for 6 months.  Record 

the data file, certified date and expiration date in the CCLC logbook. 

7.1.9 Attach certification tag to each certified canister.  Record canister serial number, 

indicate leak test passing, and certified date on the certification tag. 
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7.1.10 The canisters can be store in this pressurized condition until ready to use.  Prior to use 

evacuate the canister to < 10 mtorr (approximately -30 psi) and record evacuated 

pressure on the canister certification tag.  

7.2 Preparation of Air Samples 

7.2.1 See Work Instruction ‘Certification and Preparation of TO-15 Canisters and System 

Preparation’ regarding more detail on instrument/software operation for Preparation of 

Sample Dilutions. 

7.2.2 Ambient air canister samples are ready for analysis with ambient pressure 

approximately 0 psi. 

7.2.3 Ambient air canister samples may be pressurized to approximately 30 psia by using 

Entech 7032QL auto sampler if the sample is suspected of high concentration that 

would require further multiple dilutions. If sample pressurization was performed, the 

sample pressurized dilution factor must be recorded into the Daily Run logbook to be 

used in the final result calculation.  

7.2.4 After receiving canister samples, they should be allowed to reach temperature 

equilibrium in the lab for at least 1 hour before analysis.  

7.3 Preparation of Method Blank 

7.3.1 The method blank is prepared in a 1.4 L Silonite™ Canister. The canister is filled with 

humidified ultra high purity nitrogen on a daily basis during an analytical run. See Work 

Instruction ‘Certification and Preparation of TO-15 Canisters and System Preparation’ 

regarding more detail on instrument/software operation for Preparation of Method 

Blank. 

7.4 Preparation of Working Standards 

7.4.1 See Work Instruction ‘Certification and Preparation of TO-15 Canisters and System 

Preparation’ regarding more detail on instrument/software operation for Preparation of 

Working Standards.  

7.4.2 The working standard is prepared in a Silonite™ Canister using the Entech 4600A 

dynamic dilution to maintain final canister pressure of 30 psia.  The Entech 4600A 

dynamic dilution system uses mass flow controller with humidified ultra high purity 

nitrogen to dilute the 1000 ppb stock standard to the desired concentration used for 

system calibration.  The final concentration of the working standard can be calculated 

using the following equation:  

sdt fff   

     

sd

ii

t

ii
f

ff

fC

f

fC
C


  

Cf = final concentration of the working standard 

Ci = initial concentration 

fi = flow rate from the stock standard 

fd = flow rate of the dilution nitrogen gas (Channel 1) 

fs = sum of rates from standard channels (Channel 2-6) 
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ft = Total flow rate 

 

7.4.2.1 The prepared working standard is usable within 30 days.  If analysis indicates 

degradation in the working standard by the analysis of the calibration 

verification standard within 30 days, replace the working standard.  

7.5 Calibration   

7.5.1 Initial Calibration 

7.5.1.1 The GC/MS must be tuned to meet the BFB criteria in Table 1 by introducing 

approximately 14 ng into the analytical system. The following equation can be 

used to determine the BFB concentration from the 40 ppbv GC/MS Tune 

Check/Internal Standard Solution running at 0.05 L. If the criteria are not met, 

the MS must be retuned. 

 
    

 mol
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.



  

40*10
-9 

L/L = 40 ppbv GC/MS Tune Check/Internal Standard 

Solution 

175 g/mol = Molecular weight of BFB 

10
9
 ng/g = conversion factor 

0.05 L = volume of standard solution used 

24.45 L/mol = Gas factor  

 

7.5.1.2 Prepare an initial calibration at a minimum of five concentration levels, 

ranging from 0.2 ppbv to 25 ppbv by varying the sample volumes loaded by 

the Entech 7100 pre-concentrator from Calibration Intermediate Standard 

Canister 1 and 2.  Based on a 200 mL sample size, a typical calibration curve 

with 10 ppbv Internal Standard added to each level would be: 

 Cal. Inter. Soln. 1 Cal. Inter. Soln. 2 Final 

 (1 ppbv) (10 ppbv) Conc. 

 (mL) (mL) (ppbv) 

 40 --- 0.20 

 100 --- 0.50 

 500 --- 2.5 

 --- 100 5.0 

 --- 200 10 

 --- 500 25 

 

7.5.1.3 Prepare the calibration standards as directed in the table above.  Calibration 

should be done using the same introduction technique that will be used for 

the samples. 

7.5.1.4 If the %RSD of the relative response factor (RRF) of any compound is 30% 

or less, with at most two exceptions up to 40%, then the RRF is assumed to 

be constant over the calibration range, and the average RRF may be used for 

quantitation.  A minimum of five calibration points may be used to define the 

working range. 
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7.5.1.5 The %RSD for all compounds must be <30% except for 2 compounds may 

go up to 40% RSD.  If the %RSD of any compound is greater than 30%, 

construct calibration curves of area ratio (A/Ais) versus concentration using a 

first order or higher order regression fit of the calibration points. First order 

(linear) or second order (quadratic) curves may be constructed for some 

compounds that respond poorly in the chromatographic system (e.g. methyl 

butyl ketone, methyl isobutyl ketone, 1,2,4-trichlorobenzene, 

hexachlorobutadiene, naphthalene).  A first order may be used with a 

minimum of five calibration points.  A second order requires six calibration 

points.  The analyst should select the regression order that introduces the 

least error into the quantitation. First and second order curves may not be 

used in place of instrument maintenance. A correlation coefficient of 0.99 or 

better is required for each curve fit. 

7.5.1.6 Calibration curve calculations are found in the QA Manual. 

7.5.1.7 The RRT for each target compound at each calibration level must be 

evaluated within 0.06 RRT unit of the mean RRT for the compound. Calculate 

the RRTCi and RRTM using the following equations: 

IS

C
Ci

RT

RT
RRT   






n

1i

Ci
M

n

RRT
RRT  

RTC = Retention time of the target compound 

RTIS = Retention time of the internal standard 

RRTCi = Relative retention time of the target compound at each 

calibration level 

RRTM  = Mean relative retention time 

n = number calibration levels 

 

7.5.1.8 If the RRT is greater than 0.06 corrective action must be taken.  Examples of 

corrective action may include inspecting the system for leaks, checking for 

errors in standard preparation or degradation of the standard mix, or 

evaluating the chromatography system for active sites. 

7.5.1.9 The retention time shift for each internal standard at each calibration level 

must be within 20 second of the mean retention time of each internal 

standard.  Calculate the RTM using the following equation: 






n

1i

i
M

n

RT
RT  

RTM = Mean retention time 

RTi = Retention time of the internal standard at each calibration 

level 
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7.5.1.10 If the retention time shift is not within 20 seconds, corrective action must be 

taken. Examples of corrective action may include inspecting the system for 

leaks, checking for errors in standard preparation or degradation of the 

standard mix, or evaluating the chromatography system for active sites. 

 

7.5.1.11 The area response Y for each internal standard at each calibration level must 

be within 40% of the mean area response Y over the initial calibration range.  

Calculate the YM using the following equation: 






n

1i

i
M

n

Y
Y  

YM = Mean area response 

Yi = Area response of the internal standard at each calibration 

level 

 

7.5.1.12 If the area response is not with 40%, corrective action must be taken. 

Examples of corrective action may include inspecting the system for leaks, 

checking for errors in standard preparation or degradation of the standard 

mix, or evaluating the chromatography system for active sites. 

7.5.1.13 Reporting limit verification (RLV) is checked with each calibration curve or 

monthly at a minimum, by either reprocessing the corresponding calibration 

level or analyzing a separate standard at or below the reporting limit level.  If 

samples are analyzed less frequently than monthly, the RLV will be checked 

with the next analysis. The RLV must be ± 40% or corrective action should be 

taken.  Corrective action may include reanalysis, preparing a new standard, 

performing maintenance, and/or raising the reporting limit. 

7.5.1.14 Immediately after an initial calibration curve is generated it must be verified by 

a second source verification standard.  Acceptance criteria is 70.0 – 130%. 

7.5.2 Daily GC/MS Calibration 

7.5.2.1 The GC/MS tune check standard containing 14 ng of BFB must meet the 

Table 1 criteria.  The tune check standard must be run and meet the criteria 

every 24 hours or every 20 samples, whichever is more frequent. If the 

criteria are not met, the MS must be retuned. 

7.5.2.2 A mid-level calibration verification standard (CVS) must be analyzed every 24 

hours. If the percent difference (%D) for each compound is ± 30%, the initial 

calibration is assumed to be valid. If the minimum %D is not met, the system 

must be evaluated and corrective action taken before sample or blank 

analysis can begin.  Examples of corrective action may include inspecting the 

system for leaks, checking for errors in standard preparation or degradation 

of the standard mix, or evaluating the chromatography system for active sites. 

The RRFc and RRFi calculations are found in the QA Manual. Calculate %D 

using: 

 
 

 100
RRF

RRFRRF
D

i

ic %  



 
LEGEND TECHNICAL SERVICES, INC. 

88 Empire Drive, St. Paul, MN  55103 

 

STANDARD OPERATING PROCEDURE (SOP) 

 

Procedure No. LABENV-067.1 

 

Supersedes: 03/17/09 

 

Page No. 9 of 20 

 

Date:  10/07/10 

 

FORM GEN-011 (01/06) 

RRFc = RRF of the compound in the CVS/LCS 

RRFi = Mean RRF of the compound in the most recent initial 

calibration 

 

7.5.2.3 A method blank must be analyzed prior to the analysis of samples.  The 

method blank should not contain target analytes above the reporting limit.  If 

the method blank contains analytes above the RL the sample batch is 

reanalyzed, if possible.  

7.5.2.4 Evaluate the internal standard responses and retention times in the CVS/LCS 

and method blank.  If the retention time changes by more than ± 20 seconds 

from the mid-point of the last initial calibration curve or the Extracted Ion 

Current Profile (EICP) area for any internal standard changes by a factor of 

two (- 50% to + 50%) from the mid-point of the last initial calibration curve, 

the chromatographic system must be inspected for malfunctions and 

corrections made as required before samples can be analyzed. 

7.5.2.5 If any of the daily calibration criteria are not met, the nonconformance must 

be narrated in the final report and flagged where appropriate.  Additionally, 

minor corrective maintenance may be performed on the system and the 

calibration check standard re-run.  If the calibration check re-run is within 

limits, the data will be accepted. If the calibration check re-run is outside of 

limits, major corrective action should be performed. Examples of major 

corrective action are cleaning the source or replacing the chromatograph 

column, a new initial calibration needs to be generated before samples could 

be analyzed.  

7.6 Analysis 

7.6.1 GC/MS Conditions: 

7.6.1.1 Mass range:  35-300 amu, 2-3 scan/sec, after solvent peak (2-3 minutes) 

7.6.1.2 Initial temperature:  35 °C, hold for 5 minute 

7.6.1.3 Temperature program:  35-200 °C at 6 °C/minute 

7.6.1.4 Final temperature: 200 °C, hold for two minute after the Naphthalene has 

eluted 

7.6.1.5 Post Run Condition:  200 °C (column bake out), hold for five minutes 

7.6.1.6 Injector port temperature:  150 °C 

7.6.1.7 Interface temperature:  230 °C 

7.6.1.8 MS detector temperature:  220 °C 

7.6.1.9 Carrier gas:  Helium, constant pressure at 150 kPa 

7.6.1.10 Split ratio: Splitless  

7.6.2 Entech 7100A Pre-concentrator conditions: See Table 3 
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7.6.3 Prior to starting the analytical system, all of the Entech 7032QL auto sampler ports and 

lines must be flushed out for at least 1 minute to clean out any contaminates from the 

previous run.  See Work Instruction ‘Certification and Preparation of TO-15 Canisters 

and System Preparation’ regarding more detail on instrument/software operation for 

System Flush-out.  

7.6.4 Load the sample canister onto the auto sampler.  Program the sequence method to 

analyze 200 mL sample volume and add 50 mL of GC/MS Tune Check/Internal 

Standard Solution by Entech 7100A Preconcentrator to each calibration standard, 

blank, sample, duplicate and CVS/LCS to obtain a 10 ppbv final concentration. A 

typical batch will have a CVS/LCS and two sample duplicates for 20 samples. 

7.6.5 If a sample concentration exceeds the initial calibration range, reanalyze the sample by 

dilution.  Sample dilution can be accomplished by reducing the sample volume size in 

the sequence method. Use the original analytical result to determine the dilution factor 

required to get the largest analyte peak within the initial calibration range. Based on a 

200 mL sample, the dilution factor (vary by sample size) can be obtained from the 

following equation: 

 
V

mL200
DF   

V = Sample volume use 

DF = Dilution factor 

 

7.7 Calculation 

7.7.1 Qualitative analysis 

7.7.1.1 The qualitative identification of compounds determined by this method is 

based on retention time, and on comparison of the sample mass spectrum, 

after background correction, with characteristic ions in a reference mass 

spectrum.  Use a mid-level initial calibration standard to obtain standard 

reference spectra.  The characteristic ions from the reference mass spectrum 

are defined to be the three ions of greatest relative intensity, or any ions over 

30% relative intensity if less than three such ions occur in the reference 

spectrum.  The relative intensities of the ions should agree within ± 30% 

between the sample and reference spectrum. 

7.7.1.2 For samples containing components not associated with the calibration 

standards, a library search may be made for the purpose of tentative 

identification. 

7.7.2 Quantitative analysis 

7.7.2.1 Quantitate using the internal standard technique.  Use the internal standard 

preceding the analyte (see Table 2).  Quantitation is based on the integrated 

abundance from the EICP of the primary characteristic ion. 

7.7.2.2 If the %RSD of a compound’s relative response factor is 30% or less, then 

the concentration in the sample may be determined using the average RF 

from initial calibration data and the following equation: 
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   RRFA

DF
is

I
x

A
ppbvionConcentratAir   

 

Ax = Area of characteristic ion being measured 

Iis = Amount of internal standard injected (ppbv) 

DF = Dilution factor 

Ais = Area of characteristic ion for the internal standard 

RRF = Average response factor for compound being measured 

 

7.7.2.3 For no more than 2 compounds the %RSD may be within 40%  

7.7.3 To convert parts-per-billion by volume (ppbv) to µg/m
3
, use the following formula: 

                       
 

4524

analyteofweightmolecularppbv
mµg 3

.

)(
/   

7.7.4 This method also allows for determination of noncalibrated components (Tentatively 

Identified Compounds – TIC). 

7.7.4.1 Perform a computer generated library search comparing the spectra of the 

unknown compounds with spectra contained in the NIST (NBS) and Wiley 

reference libraries.  Visually compare each unknown compound and the best 

library match.  

7.7.4.2 Report the top ten TICs greater than 5.0 ppbv.  Using the nearest internal 

standard, estimate the concentration assuming a response factor of 1.   

7.7.4.3 Quantitate unidentified peaks using 100 as the molecular weight. 

7.7.4.4 Both the identification of specific compounds and the quantities given are 

considered approximations. 

7.7.4.5 If a hump is seen within the chromatogram, such as is typical for gasoline, 

fuel oil, mineral spirits, etc., include a statement in the case narrative of the 

report.  

8. WASTE DISPOSAL 

8.1 Dispose of all samples and analysis materials in accordance with current company waste 

disposal procedures. 

8.2 All samples with positive pressure should be vented in a hood after analysis is completed. 
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9. QA/QC 

9.1 MDL, PQL, RL 

9.1.1 Method detection limits (MDLs) and practical quantitation limits (PQLs) are updated, 

using at least seven replicate spikes, on an annual basis.  Reporting limits (RLs) are 

based on a combination of MDL/PQL studies, interference studies, client 

requirements, analyst experience, and regulatory limits.  Data are not always 

reproducible at statistical MDL and PQL levels; therefore, judgment is used to 

determine actual RL.  The RL used must be greater than or equal to the calculated 

PQL.  Current MDLs and RLs can be found in Appendix B.  Project specific RLs may 

override those listed.   

9.2 Method Blank 

9.2.1 A method blank is analyzed with each batch of up to 20 samples prepared at the same 

time or once every 24 hours, whichever is more frequent.  The method blank must be 

less than the reporting limit or the sample batch is re-analyzed if possible.  If it is not 

possible to re-analyze, the data will be flagged and narrated.  Do not subtract 

compounds in the blank from sample results.  Report all blank results with the 

samples. 

9.3 Control Limits 

9.3.1 Method accuracy limits are set at 70.0-130% for the CVS/LCS. 

9.3.2 Method precision limits are used for the sample duplicate and are set at < 25% RPD 

for all target analytes. 

9.3.3 QC calculations are found in the QA Manual 

9.3.4 CVS/LCS and duplicates are reviewed. 

9.3.5 If the CVS/LCS data are outside the limits, the sample batch is reanalyzed if possible.  

If the batch cannot be reanalyzed, a method nonconformance is filled out and a case 

narrative is written for all client reports within the batch. 

9.3.6 If the duplicate data are outside the limits, the data for that specific duplicate is flagged 

and a case narrative is written in the client’s report. 

10. REPORTING 

10.1 Air sample results, including TICs, are reported in µg/m
3
.   

10.2 The reported result is rounded to two significant figures. 

10.3 If any of the daily QC requirements are not met, they are narrated in the final report and 

flagged where appropriate.  
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10.4 For each sample with target analyte results above the reporting limit, a labeled chromatogram 

is included in the final report.  The peaks of the target analytes will be clearly identified on the 

chromatogram.  The presence and nature of a hump in the chromatogram will be narrated in 

the final report.  

10.5 The results are placed in the client file and a final report is sent to the client. 

11. APPENDICES 

11.1 Appendix A – Initial Demonstration of Capability 

11.2 Appendix B – Method Detection Limits and Reporting Limits 

12. REFERENCES 

12.1 EPA/625/R-96/010b Method TO-15, January 1999 

12.2 Minnesota Pollution Control Agency Guidance Document 4-01a, October2008 

12.3 Vendor equipment manuals 
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TABLE 1 – BFB Key Ions and Ion Abundance Criteria  

 

Mass Ion Abundance Criteria 

50 8-40% of Mass 95 

75 30-66% of Mass 95 

95 Base peak, 100% Relative Abundance 

96 5-9% of Mass 95 

173 <2% of Mass 174 

174 >50% of Mass 95 

175 4-9% of Mass 174 

176 >93% But <101% of Mass 174 

177 5-9% of Mass 176 

 

TABLE 2 – TO-15 Volatile Compounds 

 

Compounds 
Retention 

Time (min.) 
Primary Ion 

Bromochloromethane (IS) 10.86 49 

Propylene 2.91 41 

Dichlorodifluoromethane 2.98 85 

Dichlorotetrafluoroethane 3.24 85 

Chloromethane 3.33 50 

Vinyl chloride 3.57 62 

1,3-Butadiene 3.65 39 

Bromomethane 4.26 94 

Chloroethane 4.49 64 

Trichlorofluoromethane 5.07 101 

Ethanol 5.65 45 

trans-1,2-Dichloroethene 6.26 96 

Trichlorotrifluoroethane 6.30 151 

Acetone 6.45 43 

Carbon disulfide 6.70 76 

 Isopropyl alcohol 6.90 45 

Methylene chloride 7.41 84 

1,1-Dichloroethene 8.04 61 

MTBE 8.08 73 

n-Hexane 8.68 57 

1,1-Dichloroethane 9.00 63 

Vinyl acetate 9.19 43 

cis-1,2-Dichloroethene 10.33 96 

2-Butanone 10.41 43 

Ethyl acetate 10.57 70 

1,4-Difluorobenzene (IS) 13.18 114 

THF 10.98 42 

Chloroform 11.07 83 
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TABLE 2 – TO-15 Volatile Compounds (continued) 

 

 

 

Compounds 
Retention 

Time (min.) 
Primary Ion 

1,1,1-Trichloroethane 11.44 97 

Cyclohexane 11.55 56 

Carbon tetrachloride 11.81 117 

Benzene 12.28 78 

1,2-Dichloroethane 12.34 62 

n-Heptane 12.92 71 

Trichloroethene 13.76 95 

1,2-Dichloropropane 14.28 63 

Bromodichloromethane 14.93 83 

cis-1,3-Dichloropropene 15.97 77 

Methyl isobutyl ketone 16.36 85 

Toluene 16.75 92 

trans-1,3-Dichloropropene 17.29 75 

1,1,2-Trichloroethane 17.74 83 

Tetrachloroethene 18.06 166 

Methyl butyl ketone 18.36 100 

Dibromochloromethane 18.68 129 

1,2-Dibromoethane 18.96 107 

Chlorobenzene d5 (IS) 20.11 117 

Chlorobenzene 20.18 112 

Ethylbenzene 20.47 91 

m&p-Xylene 20.76 106 

o-Xylene 21.77 106 

Styrene 21.81 104 

Bromoform 22.28 173 

4-Bromofluorobenzene (IS) 23.13 95 

1,1,2,2-Tetrachloroethane 23.52 83 

4-Ethyltoluene  24.10 105 

1,3,5-Trimethylbenzene 24.27 105 

1,2,4-Trimethylbenzene 25.25 105 

1,3-Dichlorobenzene 25.99 146 

1,4-Dichlorobenzene 26.23 146 

Benzyl chloride 26.61 91 

1,2-Dichlorobenzene 27.23 146 

1,2,4-Trichlorobenzene 31.57 180 

Hexachlorobutadiene 32.03 225 

Naphthalene 32.24 128 
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TABLE 3 – TO-15 Entech 7100A Parameters 

 

Event Description (Temp. C) M1 

M1 

Bulkheat M2 

M2 

Bulkheat M3 

Concentration 150 10 -30 30 -160 

Preheat 10 ---- --- --- --- 

Desorption 10 10 180 100 50-90* 

Bakeout 150 150 190 150 --- 

* Not controlled directly. Inject gas heated.            

Zone Temp         

Rotary Valves 120         

GC Transfer Line 120         

Manifold Xfer Line 80         

Autosampler Rotary Valve 80         

Sample Ambient         

Flows and Volumes           

Medium 

Preflush 

(sec) 

Flow 

Rate 

(sccm) 

Volume 

(mL)     

Internal Standard 5 100 50     

Analytical Standard 5 150 0-1000     

Sample 10 150 200     

Final sweep/purge flush 5 100 75     

M1-M2 Transfer --- 10 40     

Options           

Pressure Compensation – on @14 psi 

CTD second trap temp – NA 

Max. Temp Below Setpoint  Mod1 @10 deg.C  Mod2 @10 deg.C 

Extra M2 to M3 Transfer Time after start of Injection  1.5 minute 

 

 

 



 
LEGEND TECHNICAL SERVICES, INC. 

88 Empire Drive, St. Paul, MN  55103 

 

STANDARD OPERATING PROCEDURE (SOP) 

 

Procedure No. LABENV-067.1 

 

Supersedes: 03/17/09 

 

Page No. 17 of 20 

 

Date:  10/07/10 

 

FORM GEN-011 (01/06) 

Appendix A 

 

Initial Demonstration of Capability (IDC) 

TO-15 

 

1. Prior to using any existing published method, and at any time there is a significant change in the 

published test method, instrument type or personnel, a demonstration of capability must be made. 

 

2. Prepare four mid-level replicate standards and a blank in specially-prepared stainless steel 

canister. 

 

3. Analyze the replicates and blank per the SOP. 

 

4. Compile the following information and give to the QA Department. 

 

 Analyst  

 Test/procedure 

 Matrix 

 Date of testing 

 Results 

 

5. Using LEGEND form ‘IDC 4 rep with RPD’, the individual results are entered.  The mean recovery 

in concentration and %, and % RPD of the replicates are calculated. 

 

6. The results must meet the following criteria: 

 

Accuracy:  70.0 –130% 

Precision:  < 25% RPD 

 

7. The reagent blank must be less than the reporting limit (RL) – see Appendix B. 

 

8. If the IDC is acceptable, the analyst, supervisor, and QA/QC Coordinator sign the form and a copy 

of the form is placed in the employee’s personnel folder. 

 

9. If the IDC is not acceptable, it will be reanalyzed. 
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Appendix B 

 

Method Detection Limits and Reporting Limits 

TO-15 

 

Parameter 
MDL 

(ppbv) 

MDL 

(µg/m
3
) 

RL 

(ppbv) 

RL 

(µg/m
3
) 

1,1,1-Trichloroethane 0.034 0.19 0.50 2.7 

1,1,2,2-Tetrachloroethane 0.083 0.57 0.50 3.4 

1,1,2-Trichloroethane 0.065 0.35 0.50 2.7 

1,1-Dichloroethane 0.017 0.069 0.50 2.0 

1,1-Dichloroethene 0.017 0.067 0.50 2.0 

1,2,4-Trichlorobenzene 0.017 0.13 0.50 3.7 

1,2,4-Trimethylbenzene 0.056 0.28 0.20 0.98 

1,2-Dibromoethane 0.062 0.48 0.50 3.8 

1,2-Dichlorobenzene 0.051 0.31 0.50 3.0 

1,2-Dichloroethane 0.034 0.14 0.50 2.0 

1,2-Dichloropropane 0.065 0.30 0.50 2.3 

1,3,5-Trimethylbenzene 0.059 0.29 0.20 0.98 

1,3-Butadiene 0.061 0.13 0.50 1.1 

1,3-Dichlorobenzene 0.049 0.29 0.50 3.0 

1,4-Dichlorobenzene 0.048 0.29 0.50 3.0 

2-Butanone 0.053 0.16 0.50 1.5 

4-Ethyltoluene 0.058 0.29 0.50 2.5 

Acetone 0.12 0.29 0.50 1.2 

Benzene 0.047 0.15 0.20 0.64 

Benzyl chloride 0.056 0.29 0.50 2.6 

Bromodichloromethane 0.037 0.25 0.50 3.4 

Bromoform 0.048 0.50 0.50 5.2 

Bromomethane 0.036 0.14 0.50 1.9 

Carbon disulfide 0.022 0.069 0.50 1.6 

Carbon tetrachloride 0.030 0.19 0.50 3.1 

Chlorobenzene 0.060 0.28 0.50 2.3 

Chloroethane 0.025 0.066 0.50 1.3 

Chloroform 0.054 0.26 0.50 2.4 

Chloromethane 0.028 0.058 0.50 1.0 

cis-1,2-Dichloroethene 0.019 0.075 0.50 2.0 

cis-1,3-Dichloropropene 0.068 0.31 0.50 2.3 

Cyclohexane 0.029 0.10 0.50 1.7 

Dibromochloromethane 0.050 0.43 0.50 4.3 
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Appendix B (continued) 

 

Method Detection Limits and Reporting Limits 

TO-15 

 

 

Parameter 

 

MDL 

(ppbv) 

MDL 

(µg/m
3
) 

RL 

(ppbv) 

RL 

(µg/m
3
) 

Dichlorodifluoromethane 0.026 0.13 0.50 2.5 

Dichlorotetrafluoroethane 0.021 0.15 0.50 3.5 

Ethanol 0.080 0.15 0.50 0.94 

Ethyl acetate 0.049 0.18 0.50 1.8 

Ethylbenzene 0.058 0.25 0.20 0.87 

Hexachlorobutadiene 0.065 0.69 0.50 5.3 

Isopropyl alcohol 0.041 0.10 0.50 1.2 

m,p-Xylene 0.11 0.48 0.40 1.7 

Methyl butyl ketone 0.063 0.26 0.50 2.0 

Methyl isobutyl ketone 0.077 0.32 0.50 2.0 

Methyl tert-butyl ether 0.059 0.21 0.50 1.8 

Methylene chloride 0.042 0.15 0.50 1.7 

Naphthalene 0.027 0.14 0.50 2.6 

n-Heptane 0.031 0.13 0.50 2.0 

n-Hexane 0.016 0.056 0.50 1.8 

o-Xylene 0.047 0.20 0.20 0.87 

Propylene 0.018 0.031 0.50 0.86 

Styrene 0.047 0.20 0.50 2.1 

Tetrachloroethene 0.035 0.24 0.50 3.4 

Tetrahydrofuran 0.087 0.26 0.50 1.5 

Toluene 0.058 0.22 0.20 0.75 

trans-1,2-Dichloroethene 0.016 0.063 0.50 2.0 

trans-1,3-Dichloropropene 0.054 0.25 0.50 2.3 

Trichloroethene 0.046 0.25 0.50 2.7 

Trichlorofluoromethane 0.025 0.14 0.50 2.8 

Trichlorotrifluoroethane 0.023 0.18 0.50 3.8 

Vinyl acetate 0.057 0.20 0.50 1.8 

Vinyl chloride 0.027 0.069 0.50 1.3 
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GEN-053 (08/08) 

DOCUMENT REVIEW 

 

DOCUMENT : SOP LAB-067.1 

REVIEWER: Van Pham 

DATE: 10/07/10 

   

SECTION CHANGE RATIONALE  

6.16, 6.17, 6.18 Removed CAT# reference 
Removed by QA in SOP on 

06/04/09 

6.16, 6.17, 6.18 Added CAT# reference back Should not have been deleted 

6.18 Removed GC/MS Tune Check 
Software issue when both listed 

and TIC interference 

6.19 Added section for GC/MS Tune Check Stock 
Software issue when both listed 

and TIC interference 

6.20, 6.21 Added sections for Second Source Stocks 1 and 2 
Omitted from original, documented 

by QA in SOP on 06/04/09 

6.24 Added section for Second Source Intermediate 
Omitted from original, documented 

by QA in SOP on 06/04/09 

6.24 Removed the term ‘Intermediate’ 
Not an intermediate, actual 

standard used 

6.25 Removed GC/MS Tune Check reference 
Software issue when both listed 

and TIC interference 

6.26 Added section for GC/MS Tune Check Solution 
Software issue when both listed 

and TIC interference 

7.5.1.14 
Added section for second source check on calibration 

curve 

Omitted from original, documented 

by QA in SOP on 06/04/09 

7.6.1 Updated GC/MS conditions Operational improvements 

9.3.6 
Removed method nonconformance (MNC) 

documentation 

MNC is not used for sample 

duplicate issues 

Appendix B Updated MDLs Annual update 
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Standard Operating Procedures for the 
Direct-Push Soil and Groundwater Sample Collection 

(Geoprobe™) 
 

Purpose 

The purpose of this standard operating procedure (SOP) is to describe the procedures for the 

collection of soil and/or groundwater samples when Geoprobe
™

 field methods are used.     

 

Applicability 

This SOP will be utilized wherever direct-push (i.e., Geoprobe
™

) methods are employed for 

the retrieval of soil or groundwater from designated sampling locations.   

 

Equipment 

Direct-push soil sampling rig 

Direct-push sampler liner  

Direct-push probe 

Extension rods 

Screen (four-foot lengths) 

Polyethylene tubing 

Pump (peristaltic or vacuum) 

Pre-cleaned-certified Sampling Containers 

Alconox
™

 

Deionized or tap water 

Stainless steel spoons, scoops or trowels 

Clean pair of surgical gloves  

Appropriate personal protective equipment  

Field notebook and/or Field Log Data Sheets 

Chain of Custody Form 

Sample Labels 

Coolers 

Bagged ice 

Tape  

Field balance (for soils) 

Water-proof ink pen  

 

References 
Procedures for Ground Water Monitoring, Minnesota Pollution Control Agency Guidelines, 

December 1986 

EPA: Title 40 of the Code of Federal Regulations 

 

Responsibilities 

The field technician(s) is responsible for the proper collection of soil and water samples, 

sample identification, quality control procedures, and documentation.   
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Procedure 

1. Approximately one week before the sampling event, the appropriate sample containers 

should be ordered from the laboratory. 

 

2. Before leaving for the site, account for all the containers. 

 

3. When the sample is ready to be collected label the containers with the following 

information: 

 

 Project number 

 Location sampled 

 Individual collecting the samples 

 Date and time of sample collection 

 Sample analysis (if required by the laboratory) 

 

Note:  Use an indelible permanent pen to avoid ink bleeding. 

 

4. Put on a new pair of disposable sampling gloves at each sampling location. 

 

Soil Sampling with a Direct-push Soil Boring Rig 

A.  Preparation of Soil Sampling Equipment 
 

All soil sampling equipment will be carefully cleaned before use.  All sampling tools 

including stainless steel spoons/scoops/trowels will be cleaned before use and in between 

sampling locations by cleaning with deionized or tap water and Alconox
™

, using a brush if 

necessary to remove particulate matter or films and rinsed thoroughly with deionized water.  

To prevent sample cross-contamination, the sampler will put on a new pair of disposable 

sampling gloves at each sampling location.  Direct-push sampler liners (soils) are one-time 

use and disposable.  

 

B. Soil Sample Collection  

Soils are generally continuously sampled using the direct push method.  This method 

generally utilizes steel drive rods and a 2-inch outside diameter (O.D.) soil core sampler with 

a dedicated 1.75-inch inside diameter (I.D) removable acetate liner.  The probe rods and 

sampling unit are driven to the desired sampling depth by the static weight of the carrier 

vehicle and hydraulic hammer percussion.  Two, four or five-foot sample cores are typically 

collected.  The assembly is brought to the surface and the soil sample is exposed by cutting 

open the acetate plastic liner.  In most investigations, the entire cores are field screened for 

moisture, odor, oil sheen, discoloration and the presence of organic soil vapors  and classified 

in accordance with ASTM D-2488, Standard Practice for Description and Identification of 

Soils (Visual/Manual Method.)  Soil sample field screening procedures are described in a 

separate standard operating procedure 

 

1. Collecting Volatile Organic Samples 

 

It is important to note that there are different jar sizes and sampling media available 

for collecting a soil sample for volatile organic compounds (VOCs).  The table below 
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describes the sample volumes and preservation techniques for the most common 

sampling media. 

Summary of Typical Sampling Media and Soil Volumes Used for  

Volatile Organic Compound Determination 

VOC Sample Media Preservative 

Volume of 

Preservative (mL) 

Volume of 

Sample (g) 

2 oz. glass jar with PTFE-

lined lid 
MeOH, cool 4 ° 10 10 

MeOH, cool 4 ° 25 25 

4 oz. glass jar with PTFE-

lined lid 
MeOH, cool 4 ° 10 10 

MeOH, cool 4 ° 25 25 

40 mL septum sealed glass 

vial  MeOH, cool 4 ° 10 10 

Encore
® 

Sampler       

5 gram device Freeze or extrude 

into chemical 

preservative 

Maintain a 1:1 ratio of 

soil to preservative if 

chemical preservation 

is used. 

5 

25 gram device Freeze or extrude 

into chemical 

preservative 

Maintain a 1:1 ratio of 

soil to preservative if 

chemical preservation 

is used. 

25 

Terracore
® Kit

       

1 MeOH and 2 water 

preserved glass vial 
MeOH, cool 4 ° 5 5 

Water Submersion, 

cool 4 ° 5 5 

1 MeOH and 2 sodium 

bisulfite preserved glass 

vials 

MeOH, cool 4 ° 5 5 

Sodium Bisulfite, 

cool 4 ° 

5 5 

 

Note:  Samples for volatile analysis should be collected prior to any other analysis. 

 

A. Before beginning the collection of VOC soil samples, verify field balance using a 

50 gram weight. If the balance is off by ± 5 grams, recalibrate the instrument 

following the manufacturer’s recommendations. 

 

  B. Cut open the liner using a knife or similar utensil. 

 

  C. Because certain regulations do not allow a weighed sample to be submitted for 

analysis, it is recommended that the desired weight of soil be weighed using a 

field balance to gauge the approximate volume of soil (i.e. typically 5, 10 or 25 

grams of soil) required to achieve the appropriate weight required for VOC 

analysis. Using a stainless-steel spoon/trowel or disposable sample collection 

device and a field balance, collect the desired grams of soil in a laboratory-

provided tared sample container. Once the volume of soil is approximated, the 
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sample aliquot is discarded. Then, collect another equal aliquot of soil for 

preservation and analysis.  

 

   Depending on the laboratory that supplied the container, methanol may be 

provided in a snap-cap vial that will be opened and poured over the soil in the 

pre-tared container or the container will been received with the appropriate 

volume of methanol already added.  In this case, avoid splashing the methanol 

when adding the soil volume. The VOC ration must be 1:1 soil to methanol.     

 

D. Wipe the jar lip and screw threads to remove soil and ensuring a tight seal with 

the lid of the container. 

 

E. Cool the sample to approximately 4C immediately after collection. 

 

 2. Collecting Semi-volatile Organic or Metals Samples (or any other soil sample) 

  A. Cut open the liner using a knife or similar utensil. 

 

B. Retrieve sample using a clean stainless steel spoon/trowel or disposable sample 

collection device.  Fill sample jar, wipe the jar lip and screw threads to remove 

soil and ensuring a tight seal with the lid of the container.  No preservatives are 

required for soil samples except VOCs.  

 

C. Cool the sample to approximately 4C immediately after collection. 

 

Groundwater Sampling with a Direct-push Soil Boring Rig 
 
Groundwater samples will be collected by advancing the direct-push probe to the desired 

sampling depth.  When the sampling depth is reached, small diameter extension rods will be 

inserted through the steel probe rods to push out the expendable drive point.  Next, a one-

inch nominal diameter temporary well screen (typically four-feet in length) is extended into 

the formation.  Following screen placement, polyethylene (or project specified) tubing is 

placed into the temporary well, and a peristaltic pump (or equivalent or project specified 

pump) is used to draw water samples to the surface to be placed in appropriate sample vials 

or bottles for laboratory analysis. 

 

After each well is constructed, the probe rods are washed in an Alconox
™

/water mixture and 

rinsed with water.  The polyethylene (or project specified) tubing is discharged after each 

sample is collected and new tubing is used for the collection of the next sample.  The 

temporary well locations will be abandoned following all applicable state regulations. 

 

Container volume, type, and preservative are important considerations in groundwater sample 

collection.  Container volume must be adequate to meet laboratory requirements for quality 

control, split samples, or repeat examinations.  The container type or construction varies with 

the analysis required: (1) septum-sealed 40-ml glass vial is used for volatile organic 

compounds; (2) semi-volatile analyses usually require a glass container (note—amber-tinted 

glass prevents sunlight from affecting the sample); and (3) polyethylene containers are used 

for general parameters, metals, and inorganics.  The analytical laboratory will preserve the 

container before shipment or will supply vials containing the preservatives to be added to the 

sample bottle in the field.  Preservation and shelf life vary; contact the laboratory to 

determine if an on-hand container is still useful. 



 

 Page 6 Rev. 5: 06/28/2013 
 

 

 

 
A. Groundwater Sample Collection 
 

1. Volatiles—Use caution because concentrated acid may be present.  Do not rinse or 

overfill glass vials.  Hold bottle in one hand, the cap right side up in the other.  Pour 

slowly, avoiding air bubbles and overfilling the vial with a minimum to no 

headspace.  Cap tightly, invert the bottle, and tap gently.  If any air bubbles appear in 

the vial, discard and collect sample in a new vial.  After collecting the required 

number of vials (usually sets of 2 or 3, depending on the laboratory), label them with 

the necessary information, insert them in a Ziplock
™

 plastic bag, and place in a cooler 

with ice. 

 

2. Semi-volatiles—Fill container slowly with a minimum headspace and cap tightly.  Do 

not rinse glass containers.  Place container directly in a cooler with ice.  

 

3. Filtered Metals—Typically field filtering of groundwater samples collected from a 

Geoprobe
™

 boring is not advised.  Undeveloped temporary borings of this type will 

likely contain significant solids that would require several attempts to filter 

adequately.  In these cases, the laboratory(ies) can perform this filtering, if necessary.  

However, this would require an unpreserved aliquot of sample for filtration and 

preservation (of nitric acid) at the laboratory.  Should field filtering be required, see 

the Barr Engineering Co. Standard Operating Procedure for Filtering Groundwater 

Samples). Pour sample into metals sample container, minimizing headspace and 

avoiding spillage. Use caution handling metals containers because of nitric acid.  

Place directly in a cooler with ice. 

 

4. Other Organics or Inorganics—Containers may contain acid(s), use caution when 

handling.  Fill containers appropriately, rinsing any unpreserved containers three 

times, minimizing splashing and spillage. Place container directly in a cooler with 

ice. 

 
Quality Control Samples 
 

The effectiveness of the sample handling techniques is monitored by collecting both 

preserved and unpreserved field blank samples.  For additional information, consult the Barr 

Engineering Co. SOP for the Collection of Quality Control Samples.   

 

Field (or Masked) duplicate samples will be collected to measure relative sampling (and 

laboratory) precision.  The ratio of quality control samples is generally 1 field blank/field 

duplicate sample per twenty samples; however, specific project requirements may be 

determined by the QAPP/SAP for the project.  These samples are collected at the same time 

using the same procedures, equipment, and types of containers as the required samples.  They 

are also preserved in the same manner and are either co-located or split and submitted for the 

same analyses as the native sample(s). 

 

Trip blank samples are only applicable when sampling/analyzing for volatile organics.  Their 

purpose is to determine if contamination has occurred as a result of improper sample 

container cleaning, contaminated blank source water, sample contamination during storage 

and transport due to exposure to volatile organics, or other environmental conditions during 

sampling and analysis.  The trip blank sample water will be free of contaminants.  The trip 
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blanks are prepared, sealed and labeled appropriately at the lab, and transported to the field in 

the same containers as the sample vials.  The trip blank samples are not opened in the field.  

They are transferred to the coolers designated for volatile sample storage and are transported 

with the project samples to the analytical laboratory. 

 

Field blank samples contain analyte-free water exposed to environmental conditions at the 

sampling site by transfer from one vessel to another or through contact with the sampling 

equipment (bailer, pump, tubing, hoses, stainless-steel bowls, trowels, etc.). If sampling 

equipment is rinsed, it may also be referred to as an Equipment or Rinsate Blank. It measures 

field and laboratory sources of contamination. The field blank samples will be handled in the 

same manner as the sample group for which they are intended (i.e., blanks will be stored and 

transported with the sample group). 

 

The volume of the sample obtained should be sufficient to perform all required analyses with 

an additional amount collected to satisfy the needs for quality control, split samples, or repeat 

examinations.  The QA staff should be consulted for any specific volume requirements.   

 

The elapsed time between sample collection and initiation of each laboratory analysis will 

fall within a prescribed time frame.  Holding times for samples required by a project are 

prescribed by EPA: Title 40 of the Code of Federal Regulations. 

 

Water and Soil Sample Storage 

The samples will be bubble wrapped or bagged immediately after collection, stored in a 

sample cooler, packed on double bagged wet ice and accompanied with the proper chain of 

custody documentation. Samples will be kept cold (approximately 4C) until receipt at the 

laboratory, where they are to be stored in a refrigerated area. Custody seals may be present, 

but at minimum, the coolers must be taped shut with two to three straps of packing tape.  All 

samples will be kept secured to prevent tampering.  If sample coolers are left in a vehicle or 

field office for temporary storage, the area will be locked and secured. The coolers must be 

delivered to the laboratory via hand or overnight delivery courier in accordance with all 

Federal, State and Local shipping regulations.  
 

Note:  Samples may have to be stored indoors in winter to prevent freezing. 

 

Interferences/Discussion 
 
Volatile and low-level mercury samples must be collected prior to any other analyses and 

metals must be collected prior to cyanide samples to avoid possible cross-contamination or 

other potential data quality issues. After collection, all samples should be handled as few 

times as possible.  Samplers should use extreme care to ensure that samples are not 

contaminated.  If samples are placed in a cooler, samplers should ensure that melted ice 

cannot cause sample containers to become submerged, as this may result in cross-

contamination.  Plastic bags, such as Ziplock
™

 bags, should be used when small sample 

containers (e.g., VOC vials) are placed in coolers to prevent cross-contamination. 

 

Some compounds can be detected in the parts per billion and/or parts per trillion range.  

Extreme care will be taken to prevent cross-contamination of these samples.  A clean pair of 

new, disposable gloves will be worn for each sample location.  Sample containers for source 

samples or samples suspected of containing high concentrations of contaminants are placed in 

separate plastic bags and coolers immediately after collecting, preserving and tagging.  
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Sample collection activities will proceed progressively from the least contaminated area to 

the most contaminated area (when known). 

 
Disposal 
 
All waste generated by this process will be disposed of in accordance with Federal, State and 

Local regulations. Where reasonably feasible, technological changes have been implemented 

to minimize the potential for environmental pollution. 

 

Documentation 

The field technician(s) will document the type and number of samples collected during each 

field event.  All sample information will be documented in the field notebook, field log data 

sheet and chain-of-custody record.   

 

Attachments 
 
Attachment 1: Chain of Custody Form  

Attachment 2: Sample Label 

Attachment 3: Custody Seal – if applicable 

Attachment 4: Field Sampling Report 

Attachment 5: Field Log Data Sheet 
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Attachment 1 

Chain of Custody Form 
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Attachment 2 

Example - Sample label 
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Attachment 3 

Custody Seal – if applicable 
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Attachment 4 

Field Sampling Report 
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Attachment 5 

Field Log Data Sheet 
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