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 SITE HEALTH AND SAFETY PLAN 
 

This Site Health and Safety Plan ("HASP") has been prepared in accordance with federal 
regulations promulgated at 29 CFR 1910.120 (b)(4), and addresses the elements referenced in 
subsections (A) through (J) of that section.   
 

1.0 PROJECT DESCRIPTION 
 
 
Site Casper PCE Plume Orphan Site          Project No.    WQ-0664          
 
Location  Near E-W Interstate-25 separating the North Casper and Downtown Casper areas in  
Wyoming.  Site area bordered by the South Platte River on the north and west sides, North  
Casper Park and N. McKinley St. on the east, and E-W Yellowstone Highway on the south.  
 
Facility Processes Residential, industrial and commercial areas including streets. One major 
highway and railroad/rail-yard E-W through the center of the site. Open land with native vegetation 
and many areas with grass and trees.  
 
Project Objectives    Evaluation of groundwater, soil, soil and sub-slab vapor, and indoor and 
ambient air at and near the Site.    
 
Anticipated Investigation Date(s)    Fall 2009 through Spring 2010  
 
 Available Site Information is included in Attachment A 
 

2.0 PROJECT RESPONSIBILITIES 
 
 

     NAME 
 

Project Manager       David Folkes, Jeff Kurtz  
 
Health and Safety Manager     Martina Litasi  
 
Site Health and Safety Supervisor    Martina Litasi (or appointed project 

personnel below)  
 
Project Personnel (as applicable)   Aleksandra Miesak, Elizabeth Wolfe  

      Martina Litasi, Garry Stanley, Charoen
      Sanpawanitchakit,   

  
 

 Personnel Responsibility Descriptions are included in Attachment B 
 
Pre-Entry Briefing A Pre-Entry Briefing will be conducted by the Site Health and Safety 

Supervisor prior to initiating on-site work activities.  All employees and 
contract personnel must attend. 

 
HASP Effectiveness Inspections will be conducted by the Site Health and Safety Supervisor to 

determine the effectiveness of this HASP.  Any deficiencies in the 
effectiveness of the HASP will be corrected. 
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3.0  ELEMENTS 
 
 
3.1 Hazard Analysis by Task and PPE Requirements 
 

Hazard analysis by task and PPE requirements are based on results of the Site 
Characterization and Analysis (Attachment A). 
 

Potential Hazards 

 
WORK ACTIVITIES 

 
HAZARDOUS 

SUBSTANCES AND 
PHYSICAL HAZARDS 

 
HAZARD 

ANALYSIS 
(Low, Med, High) 

 
PPE 

LEVEL 

 
Observe outdoor drilling, 
monitor well installation, 
and soil sample 
collection   

Power Equipment 
Power Lines 

Slip, Trip, Fall 
Street traffic 

VOCs 

Low-Med 
 

D 

 
Outdoor  monitor well 
development and 
groundwater sample 
collection 

Slip, Trip, Fall 
Street traffic 

VOCs 

Low 
 

D 

 
Indoor and outdoor soil 
vapor and sub-slab soil 
vapor sample collection 

Power Equipment 
Slip, Trip, Fall 

VOCs 

Low-Med 
 

D 

 
Indoor and outdoor air 
sample collection 

Slip, Trip, Fall 
VOCs 

Low 
 

N/A 

 
Notes: Upgrades to Level A or B (supplied air) are not authorized under this HASP. 

Entry into Permit-Required Confined Spaces is not authorized under this HASP (Section 
5.0). 

 
 
3.2 Training Requirements 
 

 
PERSONNEL 

 
40 HOUR OSHA1 FIRST AID/CPR2 

 
8 HOUR SUPV.  

 
Project Manager 

 
Required Not Required 

 
Not Required 

 
Site Health and 

Safety Supervisor 

 
Required Required 

 
Required 

 
Project Personnel 

 
Required Required 

 
Not Required 

 
Note: 1 Annual refresher training is also required to maintain compliance status. 
 2 Re-certification is required every two years. 
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3.3 Medical Surveillance Requirements 
 

All field personnel, regardless of potential exposure histories, respirator usage periods, or 
injury records, are required to participate in an employer-sponsored annual medical surveillance 
program.  The content of the medical surveillance program will meet or exceed the minimum 
requirements promulgated at 29 CFR 1910.120 (f)(4). 
 
3.4 Air Monitoring Requirements 
 

 
WORK ACTIVITIES DEVICE/ 

PARAMETER 
FREQUENCY 

 
ACTION 
LEVEL 

 
Observe outdoor drilling, monitor well 
installation, and soil sample collection   

ppbRAE 3000 
PID 

Periodically 
 

1 ppm 

 
Outdoor  monitor well development and 
groundwater sample collection 

None N/A 
 

N/A 

 
Indoor and outdoor soil vapor and sub-slab soil 
vapor sample collection 

None N/A 
 

N/A 

 
Indoor and outdoor air sample collection None N/A 

 
N/A 

 
Action Levels, if specified, relate to the need for upgrades in PPE (Section 3.1), or 

temporary Stop-Work measures.  In the case of risks to personnel through inappropriate oxygen 
levels or the inhalation of hazardous substances, Action Levels reference Breathing Zone 
Concentrations.  In the case of potentially explosive mixtures, Action Levels reference 
concentrations at or near the source. Action Levels are developed in Attachment A.  Air monitoring 
results will be collected at the frequency noted above.  Blank forms are included in Attachment C. 
 

The Site Health and Safety Supervisor has the authority to issue temporary Stop-Work 
orders to allow further evaluation of any situation resulting in exceedences of the Action Level.  Air 
monitoring and observation will be continued until the Site Health and Safety Supervisor determines 
that conditions no longer pose a threat, or may be mitigated by an increase in PPE.  Upgrades to 
Level A or B protection (supplied air) are not authorized under this HASP. 
 
3.5 Site Control Measures 
 

Work Zones 
 

The use of zoning is warranted if work activities present a hazard to the general public 
and/or other persons due to the accessibility of the work area.  All persons entering the Exclusion 
Zone must meet minimum requirements for training, use of PPE and medical surveillance. 
Exclusion Zone - Modified Exclusion Zone: 20 foot radius from drilling locations.  No exclusion zone 
applied to other work areas.  
  
Contaminant Reduction Zone - Immediately adjacent to Modified Exclusion Zone, as required for 
personnel decontamination, in the event of an upgrade to Level C protection.  
  
Clean/Support Zone -  All other areas accessible by non-investigative personnel.  
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Is a Site Map provided in Attachment A?  Yes   
 
How is Site Communication, including emergency alerts, to be conducted? 

Un-aided verbal and visual means, cellular telephones.   
 

Most activities in potentially hazardous areas are to be conducted with a "buddy" who is 
able to a) provide assistance, b) observe his/her partner for symptoms of chemical exposure and/or 
heat/cold stress, c) periodically inspect the integrity of PPE, and d) notify the Site Health and Safety 
Supervisor or others if emergency help is needed.  Work Activities deemed non-hazardous by the 
Site Health and Safety Supervisor and the Health and Safety Manager may be conducted by a 
single worker.  For Work Activities requiring the use of contracted services (e.g., drilling, excavation, 
etc.), the contractors may serve as the "buddy" for purposes of this HASP.  Requirements are 
summarized in the following table. 
 
 

 
WORK ACTIVITIES HAZARD 

ASSESSMENT 
BUDDY SYSTEM 

 
Observe outdoor drilling, monitor well 
installation, and soil sample collection   

Low-Med Yes 

 
Outdoor  monitor well development and 
groundwater sample collection 

Low No 

 
Indoor and outdoor soil vapor and sub-
slab soil vapor sample collection 

Low-Med Yes 

 
Indoor and outdoor air sample collection Low 

 
No 

 
Standard Operating Procedures, outlined in the Project Work Plan, will be reviewed by the Health 
and Safety Manager to assess overall health and safety aspects of the work. 
 

Route to Nearest Hospital – Wyoming Medical Center - From anywhere in the Site area 
north of I-25, drive to the intersection of I-25 and N. McKinley St.  Drive south on N. 
McKinley St. Turn left onto E. Yellowstone Highway heading northeast. Turn right onto N. 
Jackson St.  Turn left onto E. 2nd St.  Follow signs to Medical Center Emergency Room at 
1233 E. 2nd Street, Casper, Wyoming 82601.       
If south of I-25: Drive to south or north to W-E 1st Street. Drive east on E. 1st St. past E. 
Yellowstone Highway. Turn right onto N. Jackson St.  Turn left onto E. 2nd St.  Follow signs 
to Medical Center Emergency Room.        
                                                                                                                      
A map of this route is presented on the following page. 

 
3.6 Personnel Decontamination 
 

Personnel decontamination, including the removal of any PPE, will occur in the Contaminant 
Reduction Zone (Section 3.5).  Decontamination, or routine personal hygiene (as applicable), must 
be accomplished before eating, drinking or smoking.  Used PPE and decontaminating solutions will 
be containerized for proper disposal. 



 Casper PCE Plume Orphan Site HASP 
 September 23, 2009 
 
 

 7 

 MAP OF ROUTE TO NEAREST HOSPITAL 
 

 
 

Starting location on map is from I-25 and N. McKinley St. 
 
Approx. driving time: 2-5 minutes depending on your location at the Site. 
 
Approx. Mileage: 1-2 miles depending on your location at the Site.
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4.0  EMERGENCY RESPONSE PLAN 
 

All injuries or emergencies will be immediately reported to the Site Health and Safety 
Supervisor, and, as appropriate, the proper authorities.  Any injury resulting in a fatality, or in the 
hospitalization of three or more persons, will be verbally reported to the Area Director of the 
Occupational Safety and Health Administration within 8 hours, as required by 29 CFR 1904.  Any 
injury requiring the services of a physician, hospital or paramedic will also be verbally reported to 
the Project Manager within 8 hours.  An Accident Report (Attachment C) will be filed with the Health 
and Safety Manager by the Site Health and Safety Supervisor for all reported accidents. 
 

In the event of an emergency, the Site Health and Safety Supervisor and staff personnel, as 
applicable, should take action to minimize other personnel's and the general public's exposure to 
dangerous situations.  For example, if a natural gas line is broken, the Site Health and Safety 
Supervisor should immediately clear the area, contact the fire department and police, notify the 
utility company, and initiate the evacuation of the area.  The Health and Safety Supervisor shall 
relinquish control of the emergency situation to the appropriate authorities upon their arrival.   
 
4.1 Emergency Numbers and Locations 
 

 
 

 
NAME/ADDRESS 

 
PHONE 

 
HOSPITAL/AMBULANCE 

 
Wyoming Medical Center 

1233 E. 2nd Street 
Casper, Wyoming 82601  

(307) 577-7201 
 

911 
 

FIRE/POLICE/SHERIFF 
 

N/A 911 
 
   UTILITIES: GAS 
 

ELECTRIC 
 
WATER 

 
Wyoming One-Call (800) 348-1030 

 
NATIONAL EMERGENCY 

RESPONSE CENTER 

 
N/A (800) 424-8802 

 
LOCAL EMERGENCY SPILL 

RESPONSE CENTER 

 
Wyoming Department of 
Environmental Quality 

(307) 777-7781 

 
FACILITY SUPERVISOR 

 
Cherrie Perkins 

 (Wyoming Department of 
Environmental Quality) 

(307) 473-3465 

 
PROJECT MANAGER 

 
David Folkes / Jeff Kurtz 

7009 S. Potomac St. Suite 300 
Centennial, CO 80112 

(303) 790-1340 
Alt. (720) 560-1707 
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4.2 First Aid and Fire Prevention/Protection 
 

• A first aid kit will be available in each work area at all times. 
• At least one fire extinguisher will be available in all work areas involving the use of 

heavy equipment (e.g., drilling, excavation, etc.).  A fire extinguisher is not required 
for work areas/activities ranked as low-risk (Section 3.1). 

• Smoking is prohibited in the Exclusion Zone (Section 3.5), and in all other areas 
designated by facility management as No Smoking areas. 
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5.0  CONFINED SPACE ENTRY PROCEDURES 
 
 
Per 29 CFR 1910.146, OSHA defines a Confined Space as any space that: 

• Is large enough to bodily enter and perform work; 
• Has limited or restricted means for entry and exit, and 
• Is not intended for continuous occupancy. 

 
OSHA further defines two classes of Confined Space: 

 Non Permit Spaces and Permit Spaces. 
 
Non Permit Spaces are defined as Confined Spaces that: 

• Do not contain or, with respect to atmospheric hazards, have the potential to contain 
any hazard capable of causing death or serious physical harm. 

 
Permit Spaces are defined as Confined Spaces that: 

• Contain or have a potential to contain a hazardous atmosphere; 
• Contain a material which has a potential to engulf an entrant; 
• Have an internal configuration which could result in the asphyxiation of the entrant 

through inwardly converging walls, and 
• Contain any other recognized serious safety or health hazard. 

 
Examples of Permit Spaces may include: 
 
Tanks 

 
Pipelines Cisterns Tunnels 

 
Boilers 

 
Silos 

 
Barges Equip. Housings Sewers 

 
Stacks 

 
Utility Vaults 

 
Process Vessels Manholes Shafts 

 
Septic Tanks 

 
 

 
   

 
 

CONFINED SPACE ENTRY (PERMIT OR NON-PERMIT) IS NOT AUTHORIZED BY THIS HASP. 
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 6.0  SPILL CONTAINMENT PROGRAM 
 
 

The Site Health and Safety Supervisor and staff personnel, as applicable, should take action 
to control the spread of contamination and prevent or minimize exposures to other personnel and 
the public.  However, personnel are not authorized to participate in Spill Containment procedures 
which require actions that are inconsistent with this HASP.   If a significant release occurs, the Site 
Health and Safety Supervisor will contact Local Spill Response personnel (Section 4.1), the facility 
supervisor and the project manager. 
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 ATTACHMENT A 
 SITE CHARACTERIZATION AND ANALYSIS 
 

Pursuant to 29 CFR 1910.120(c), hazardous waste sites are to be evaluated to identify 
specific site hazards and to determine the appropriate safety and health control procedures needed 
to protect personnel from the identified hazards.  Furthermore, pursuant to paragraph (2) of this 
section, a Preliminary Evaluation of the site's characteristics shall be performed prior to site entry by 
a qualified person in order to aid in the selection of appropriate employee protection methods.  
Immediately after initial site entry, a more detailed evaluation of the site's specific characteristics 
shall be performed by a qualified person to further identify existing site hazards and to further aid in 
the selection of the appropriate engineering controls and personal protective equipment for the 
tasks to be performed. 
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 ATTACHMENT B 
 PERSONNEL RESPONSIBILITIES 
 

The Project team will consist of a Project Manager, a Health and Safety Manager, a Site 
Health and Safety Supervisor, and Project Personnel, as applicable.  Personnel named in Section 
2.0 of the Site Health and Safety Plan (HASP) have the following general responsibilities. 
 
The Project Manager is responsible for: 
• Confirming that personnel under their direction and oversight receive and are aware of the 

provisions of the HASP, are instructed in the work practices necessary to ensure safety, and 
are familiar with planned procedures for dealing with emergencies; 

• Assuring the completion of HASP Acceptance Forms; 
• Approving any changes to the HASP; 
• Verifying that field personnel are in compliance with the hazardous waste worker health and 

safety training and medical surveillance requirements of 29 CFR 1910.120; 
• Verifying that personnel are aware of the potential hazards associated with site operations; 
• Obtaining permission for site access, and coordinating activities with facility management; 
• Verifying the correction of any work practices or conditions that may result in injury or 

exposure to hazardous substances; and 
• Verifying the preparation of any accident and routine job exposure forms. 
 
The Health and Safety Manager is responsible for: 
• Developing or reviewing and approving HASPs for use; 
• Resolving disputes involving health and safety issues with guidance from the Project 

Manager and facility management; 
• Assuring implementation of the HASP; 
• Conducting safety inspection audits at work sites, or designating others to the task; 
• Notifying the Project Manager of any Stop Work Orders issued during the Work Activities. 
 
The Site Health and Safety Supervisor is responsible for: 
• Implementing the HASP and reporting any deviations from the HASP to the Project 

Manager or the Health and Safety Manager; 
• Enforcing the requirements of the HASP; 
• Updating or modifying the HASP as site conditions change, in consultation with the Health 

and Safety Manager; 
• Conducting periodic inspections to verify adherence to the HASP, and reporting inspection 

results to the Health and Safety Manager; 
• Stopping work at any time if unsafe conditions are observed, and notifying the Health and 

Safety Manager; 
• Monitoring on-site conditions and hazards; 
• Verifying that all monitoring equipment is calibrated, operating properly and is properly 

maintained; 
• Conducting safety briefings and site-specific training for on-site personnel and contractors; 
• Selecting PPE, in consultation with the Health and Safety Manager; 
• Periodically inspecting PPE and ensuring its proper storage and maintenance; 
• Defining limited access zones on a daily basis, or as appropriate; 
• Monitoring on-site personnel for signs of stress (e.g., cold/heat and fatigue); 
• Coordinating emergency care, evacuation, rescue, etc.; 
• Investigating and documenting accidents, illnesses and incidents occurring on-site; 
• Enforcing the "buddy system", if necessary; and 
• Escorting all agency personnel, or other visitors, inspecting the site in response to health 

and safety issues. 
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Project Personnel are responsible for: 
• Complying with the HASP; 
• Taking all reasonable precautions to prevent injury to themselves and to others; 
• Performing only those tasks they believe they can do safely, and immediately reporting any 

accidents or unsafe conditions to the Site Health and Safety Supervisor; and 
• Notifying the Site Health and Safety Supervisor of any special medical problems they may 

have and making other on-site personnel aware of the problem. 
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 ATTACHMENT C 
 BLANK FORMS 
 

• HASP Acknowledgement and Agreement 
• Atmospheric Monitoring 
• Instrument Calibration/Verification 
• Personnel Exposure History 
• Accident Report 
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AGREEMENT TO COMPLY WITH HEALTH AND SAFETY PLAN 
 
 
I,          , an employee or representative 

of         , have read the Health and Safety Plan, 

dated                    prepared for the                                                                                            site.  

I understand my responsibilities and agree to abide by the Health and Safety Plan. 

 
 
  
Signature Date 
 
 
  
Signature of Site Health and Safety Supervisor Date 
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ATMOSPHERIC MONITORING 

 

NAME(S)         DATE   

PROJECT NAME     PROJECT NO.  

 

WEATHER CONDITIONS  

ESTIMATED WIND DIRECTION AND SPEED  

 

WORK ACTIVITIES  

  

MONITORING EQUIPMENT USED  

  

 

 Atmospheric Measurements 

 
TIME 

 
READING 

 
TIME READING TIME 

 
READING 
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 INSTRUMENT CALIBRATION/VERIFICATION 

 

INSTRUMENT  

SERIAL NO.  

 

Is the Instrument a rental unit?     Yes  No   

If "Yes", did the rental company supply verification of calibration? Yes  No  

If "No", complete the following: 

 

Calibrated by        Date  

 

Standard Gas(es) Used  

Pure Air Source? Yes  No  

Battery Good?  Yes  No  Charge  

 

Comments: 
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 PERSONNEL EXPOSURE HISTORY 

 

PROJECT NAME     PROJECT NO.  

DATES (FROM/TO)  

 

 

 PERSONNEL AND CONTRACTORS ON-SITE 

 

Name/Company    Duties Exposure Above PELs? 

 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  
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ACCIDENT REPORT 
 
 Page 1 of 4 
 
SITE       PROJECT NO.   
 
LOCATION   
 
DATE OF REPORT      PREPARERS NAME   
 
NAME AND AFFILIATION OF INJURED   
 
SSN     AGE    YEARS OF SERVICE/EXPERIENCE   
 
TIME ON PRESENT JOB    TITLE/CLASSIFICATION   
 
 
DATE OF ACCIDENT     
 
 
SEVERITY OF INJURY    Disabling    Non-Disabling 
 

   Medical Attention   No Medical Attention 
 

   Fatality 
 
CLASSIFICATION OF INJURY 
 

 Fractures     Heat Burns     Cold Exposure 
 

 Dislocations     Chemical Burns     Frostbite 
 

 Sprains      Radiation Burns     Heat Stroke 
 

 Abrasions     Bruises      Heat Exhaustion 
 

 Lacerations     Blisters      Concussion 
 

 Punctures     Toxic Respiratory Exposure   Faint/Dizziness 
 

 Bites      Toxic Ingestion     Dermal Allergy 
 
 
PART OF BODY AFFECTED   
 
DEGREE OF DISABILITY   
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 ACCIDENT REPORT 
 
 Page 2 of 4 
 
DATE MEDICAL CARE WAS RECEIVED   
 
PLACE WHERE MEDICAL CARE WAS RECEIVED   
 

  
 

    
 
 
LOCATION OF ACCIDENT   
 
Causative agent most directly related to accident (e.g., object, substance, material, machinery,  
 
equipment conditions)   
 
  
 
Was weather a factor?   
 
Unsafe mechanical / physical / environmental conditions at the time of the accident (be specific) 
 
  
 
  
 
Unsafe act by injured and/or others contributing to the accident (be specific)   
 
  
 
  
 
Personal factors (e.g., improper attitude, lack of knowledge or skill, slow reaction, fatigue) 
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 ACCIDENT REPORT 
 
 Page 3 of 4 
 
LEVEL OF PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIRED IN THE SITE-SPECIFIC  
 
HEALTH AND SAFETY PLAN FOR THIS ACTIVITY?   
 
WAS PPE IN-USE A MODIFICATION OF THAT SPECIFIED IN THE HEALTH AND SAFETY  
 
PLAN?   
 
WAS THE INJURED USING REQUIRED EQUIPMENT?   
 
IF NOT, HOW DID ACTUAL EQUIPMENT DIFFER FROM THE PLAN?   
 
  
 
WHAT CAN BE DONE TO PREVENT THE REOCCURRENCE OF THIS TYPE INJURY?   
 
  
 
  
 
 
WITNESSES TO THE ACCIDENT    
 

  
 

  
 

  
 
SIGNATURES 
 

PREPARER       
 
 

HEALTH AND SAFETY SUPERVISOR   
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ACCIDENT REPORT 
 
 Page 4 of 4 
 
DETAILED NARRATIVE DESCRIPTION OF ACCIDENT (How and why did the accident happen?   

What tools, circumstances or assigned duties contributed to the accident?  Be specific.  Use 
additional sheets if necessary) 

 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

SAMPLE COLLECTION METHODS FOR GROUNDWATER, 
SURFACE WATER, SOIL VAPOR, SOIL AND SEDIMENT 

STANDARD OPERATING PROCEDURE 
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Standard Operating Procedure 

 
 
 
 
 

Prepared by: 
 
 
 

EnviroGroup Limited 
Centennial, Colorado 

 
 
 
 

Version 2.0 
 

August 10, 2009 
 
 
 
 
 
 
 
 
 

_________________________________                ___________________________ 
Prepared by      Date 

 
_________________________________                ___________________________ 

Reviewed by      Date 
 

_________________________________           ___________________________ 
                        Approved by      Date  
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1 INTRODUCTION 

This Standard Operating Procedure (SOP) describes the general procedures that should 
be followed when conducting sample collection for groundwater, surface water, soil 
vapor, soil and sediment.  Modifications to this SOP may be necessary due to regulatory 
requirements, site specific conditions, or client requests; however, any variations from 
this SOP must be approved by the EnviroGroup project manager.  This SOP is a general 
guidance document and is not intended to encompass every detail of the topics addressed.  
The user should contact the project manager to determine whether any site-specific 
procedures affect this SOP. 

All tasks identified in this SOP are to be carried out under a site-specific health and safety 
plan.  Work shall not begin until necessary state and local permits and notifications have 
been acquired and utilities have been cleared, as required. 

Prior to conducting field sampling, ensure that all necessary equipment is available, 
clean, and in good working condition.   
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2 DOCUMENTATION AND RECORDS 

Field activities are logged by field personnel into a field notebook or onto standard field 
forms.  Specific procedures for documenting field activities are provided below. 

2.1 FIELD NOTEBOOKS 

Record information pertinent to sample collection in a bound field notebook with 
consecutively numbered pages.  Entries made in the notebook and on field reporting 
forms (discussed below) will be made in waterproof ink.  If required, make corrections to 
entries by drawing a line through the error and initial and date the correction.  Typical 
information documented in the field notebook may include: 

• Author's name, title and initials; 

• Date and time of entry; 

• Names and responsibilities of field crew members; 

• Details of sampling locations, including sketches and depths as appropriate; 

• Date and time of sample collection; 

• Sample identification and description (lithologic for soil/sediment samples); 

• Details of any required procedural deviations, such as sampling or schedule 
changes; 

• Calibration or maintenance of field equipment; 

• Required or miscellaneous field observations; and 

• Weather conditions. 

Field conditions and sampling situations vary widely and actual site conditions are 
sometimes not fully anticipated at the time of work plan preparation.  However, 
information recorded in the field notebook and on field reporting forms should be 
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sufficient to allow for an adequate reconstruction of events, if necessary.  Keep the field 
notebook in the team member's possession or in a secure place during the sampling event 
as it will become a part of the permanent project file. 

2.2 FIELD REPORTING FORMS 

Examples of applicable field reporting forms are included in Appendix A.  Entries made 
on field forms will be made in waterproof ink.  If required, make corrections to entries by 
drawing a line through the error and initial and date the correction.  The following field 
forms are included in Appendix A, and may be used as needed: 

• Field Water Quality Sampling and Analysis Form 

• Soil Vapor Sample Log 

• Inventory of Containerized Material 

• Photographic Log 

• Chain of Custody (can use any labs form) 
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3 FIELD MEASUREMENTS 

The following field measurement protocols apply to the collection of groundwater, 
surface water, and soil vapor samples.  Field measurements shall be taken using clean, 
calibrated meters, which may be rented, provided by the client, or owned by 
EnviroGroup.  Project personnel should consult with the project manager as to which 
meter(s) should be used. 

3.1 WATER LEVEL AND FREE-PRODUCT MEASUREMENTS 

This section describes the procedures used to measure depth to groundwater and free-
product thickness, if applicable, in monitoring wells. 

3.1.1 Water Level Measurements 

Depth to groundwater generally is measured with an electronic water-sensing device.  
The measurement is made relative to a surveyed measurement point at the well head 
(commonly the top of the PVC casing), and is recorded to the nearest 0.01 foot.  Water 
level measurement procedures are described below: 

1. Turn the instrument on with the “ON/SENSITIVITY” switch.  If the buzzer 
makes a loud signal and the light is visible, the battery is adequate for 
normal operation. 

2. Gently lower the probe down the well to the groundwater surface. The light and 
buzzer will activate. At this point, adjust the probe sensitivity. 

3. Water level measurements can now be taken from the top of the PVC casing (or 
acceptable reference point). 

3.1.2 Free-Product Measurements 

Free-product thickness is measured with an electronic interface probe.  Free-product (e.g. 
hydrocarbons) may be found in monitoring wells at active or former service stations or 
other locations.  The measurement is made relative to a surveyed measurement point at 
the well head (commonly the top of the PVC casing), and is recorded to the nearest 0.01 
foot.  Free-product thickness measurement procedures are described below: 
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1. Turn the instrument on with the “ON/TEST" switch.  If the buzzer makes a loud 
signal and the light is visible, the battery is adequate for normal operation. 
 

2. Gently lower the interface probe down the well until the signal activates then read 
the measurement at the top of the PVC casing (or acceptable reference point).  
Record this reading as the first fluid level. 

 
3. Continue to gently lower the probe until the signal changes.  Record the 

measurement at the top of the PVC casing (or acceptable reference point) as the 
second fluid level. 

 
4. To determine the product layer thickness, subtract the first reading from the 

second reading. 

3.2 FIELD WATER QUALITY MEASUREMENTS 

Field water quality measurements provide a rapid means of characterizing general 
groundwater conditions and are also used during groundwater sampling to ensure that 
fresh formation water is obtained for laboratory analysis.  Field water quality 
measurements may be taken in-situ (i.e., inside the well or closed flow cell) or ex-situ 
(i.e., in a sample pulled from the well).  The decision to measure field water quality 
parameters in-situ or ex-situ will be made on a project-specific basis and may depend 
upon the parameters measured, diameter of the well to be sampled, and availability of 
field equipment.  Field personnel should consult with the project manager and the project 
work plan to determine which procedure to use. 

The field water quality parameters specified for a given sampling event may vary, based 
on project requirements. However, several commonly measured field parameters are 
described below. 

It should also be noted that the following descriptions are generalized.  Personnel tasked 
with obtaining field water quality measurements should refer to the manufacturer's 
literature for equipment calibration and use instructions. 

3.2.1 pH Measurement 

Before measuring a sample for pH, the follow steps must be taken. 
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1. Calibrate or verify the calibration, as appropriate, according to the manufacturer's 
instructions using two pH end-points (commonly pH 7 and pH 10, or pH 7 and pH 
4).  Three pH end-point calibration (e.g., pH 4, pH 7 and pH 10) may also be used 
and is becoming more common. 

2. After calibrating, rinse the calibration solution from the electrode using deionized 
water. 

3. Once calibration has been established, insert the rinsed electrode into a beaker 
containing the sample to be measured, if measuring pH ex-situ, or insert the pH 
electrode into the well or closed flow cell, if measuring pH in-situ.  Allow the 
reading to stabilize (possibly several seconds to a minute or more).  A noticeable 
increase in stabilization time may indicate a need to clean or replace the electrode.  
Record the stabilized pH value on the appropriate field form (pH is a 
dimensionless parameter, although the term 'standard pH units' is sometimes 
cited). 

4. pH is somewhat dependent on temperature.  Most electrodes automatically 
compensate for temperature.  If the electrode used does not provide automatic 
temperature compensation, the sample temperature must also be measured and 
recorded. 

3.2.2 Specific Conductance Measurement 

1. Calibrate or verify the calibration, as appropriate, according to the manufacturer's 
instructions or at least daily. 

2. Rinse the calibration solution from the electrode with deionized water. 

3. Once calibration has been established, insert the rinsed electrode into a beaker 
containing the sample to be measured, if measuring specific conductance ex-situ, 
otherwise, insert the electrode into the well or closed flow cell to measure specific 
conductance in-situ.  Allow the reading to stabilize and record the measurement 
on the appropriate field form (possibly several seconds to a minute or more).  A 
noticeable increase in stabilization time may indicate a need to clean or replace 
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the electrode.  Specific conductance is measured in units of milli- (m) or micro- 
(µ) Siemens or mhos (Siemens and mhos are equivalent). 

4. Specific conductance is highly dependent on temperature.  Most modern devices 
automatically compensate for temperature.  If the device used does not, the 
sample temperature must also be measured and recorded. 

3.2.3 Redox or ORP (Oxidation-Reduction Potential) Measurements 

1. Calibrate or verify the calibration, as appropriate, according to the manufacturer's 
instructions or at least daily.  Each calibration or verification should be based on a 
freshly prepared (or newly opened) quantity of Zobell's or equivalent solution.  
Only a single-point calibration is required because of an internal reference point 
inherent to all redox electrodes. 

2. Rinse the calibration solution from the electrode with deionized water.  Once 
calibration has been established, gently lower the rinsed electrode into the well 
casing or closed flow cell to be measured.  Allow the reading to stabilize 
(possibly several seconds) and record the reading on the appropriate field form.  
An effort should be made to record redox values at approximately the same time 
in every sample (after each well casing purge) to minimize the effects of sample 
contact with the atmosphere.  Redox is measured in units of millivolts. 

3.2.4 Dissolved Oxygen Measurement 

1. Calibrate or verify the calibration, as appropriate, according to the manufacturer’s 
instructions or at least daily.  If using a YSI 556 MPS Field Meter, the device 
must be on for at least 20 minutes prior to calibration. 

2. If using a Multiline P-4 Field Meter, the sponge in the calibration sleeve should 
be moist but not wet and the sleeve should be left on the probe during calibration 
but should be loosened to ensure that the dissolved oxygen sensor is vented to the 
atmosphere. 

3. If using the YSI 556 MPS Field Meter, perform the dissolved oxygen calibration 
in % Saturation.  Make sure the dissolved oxygen and temperature probes are not 
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immersed in water during the calibration procedure.  The calibration cup should 
be loosely threaded to ensure that the dissolved oxygen sensor is vented to the 
atmosphere.  Confirm the unit compensates for barometric pressure changes.  
Allow approximately 10 minutes for the air in the calibration cup to become water 
saturated and for the temperature to equilibrate.  When the reading shows no 
significant change for approximately 30 seconds, press enter.  Confirm the 
accuracy of calibration by measuring the dissolved oxygen concentration of a 
known dissolved oxygen solution (i.e. 0 mg/L).  The United States Environmental 
Protection Agency (EPA) Office of Environmental Measurement and Evaluation 
recommends that the confirmation reading be less than 0.5 mg/L (EPA, QA 
Bulletin, Calibration of Dissolved Oxygen Meters, February 2006). 

4. Once calibration has been established, gently lower the rinsed electrode into the 
well casing or closed flow cell to be measured.  Allow the reading to stabilize 
(possibly several seconds to several minutes or more).  An effort should be made 
to record dissolved oxygen readings in mg/L and % Saturation at approximately 
the same time in every sample to minimize the effects of sample contact with the 
atmosphere. 

3.3 FIELD SOIL VAPOR SAMPLING MEASUREMENTS 

Field measurements associated with soil vapor sampling provide a means of 
characterizing general soil vapor conditions and are also used during soil vapor sampling 
to ensure that minimal ambient air is mixed with the subsurface vapor that is obtained for 
laboratory analysis.  Field soil vapor related measurements may include: feasibility 
testing, leak testing, and field testing for oxygen, carbon dioxide, and methane.  The 
decision to measure oxygen, carbon dioxide and methane will be made on a project-
specific basis. 

3.3.1 Feasibility Testing 

After a soil vapor well has been installed, testing will be performed to determine if a 
representative soil vapor sample can be collected.  The use of excessive vacuum may 
cause transfer of sorbed contaminants into the vapor phase or may cause a breach in the 
bentonite seal, allowing ambient air to infiltrate the sampling zone.  Feasibility testing is 



Sample Collection Methods                                                                                   August 10, 2009 
Standard Operating Procedure                                                                                          Version 2.0 
  
 

 
EnviroGroup Limited       3-6 
   

  

accomplished by applying a vacuum to the vapor well using a 20 to 100 cubic centimeter 
syringe connected to the end of the sampling train.  If the syringe plunger does not hold 
its position, collection of a soil vapor sample at that location is probably not feasible.   

3.3.2 Leak Testing 

During soil vapor sampling activities, a clean, small plastic bucket or shroud will be 
inverted and placed over each soil vapor probe and weighted down.  An air-tight seal of 
hydrated bentonite (or Sculpy Modeling clay) will be placed on the ground around the 
edge of the bucket where it contacts the ground.  Prior to purging or sampling activities, 
helium tracer gas will be released via a small diameter tube, placed through the side of 
the bucket, into the enclosure beneath the bucket.  The soil vapor probe tube will be 
connected to the sampling tube by a Swagelok®, or comparable, fitting and the sampling 
tube will extend up through a small diameter hole in the bucket to the 3-way valve and 
canister (both outside of the shroud).  A sample of the air inside the shroud will be 
collected using a syringe and tested for helium concentration using a portable helium 
detector before the soil vapor sample is collected in the Summa canister.  The helium 
concentration in the shroud will be used for determining leak percentage, as discussed 
below. 

Immediately after soil vapor purging and prior to sampling, a soil gas sample will be 
collected by syringe through the 3-way valve in the sample tubing and analyzed in the 
field for the presence of helium gas using a portable monitoring device.  If high 
concentrations (>10% of the shroud concentration) of helium are observed in the soil 
vapor sample, the soil vapor probe seal and enclosure seal will be checked and/or 
enhanced to reduce the infiltration of ambient air into the enclosure and another sample 
collected.  If helium concentrations are less than 10%, a soil vapor sample will be 
collected in the sampling container and submitted for laboratory analysis. 

3.3.3 Field Measurement of Oxygen, Carbon Dioxide, and Methane 

Oxygen, carbon dioxide and methane analyses of samples collected for petroleum 
hydrocarbon analysis may be accomplished in the laboratory or the field.  Methane 
analysis is only required when light non-aqueous phase liquid (LNAPL) is present or 
oxygen content is less than 10%. 
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Oxygen may be measured in the field with a field meter containing an electrochemical 
cell.  Carbon dioxide may be measured in the field with a field meter with an infrared 
analyzer.  Both of these chemicals, and methane, may be measured in the laboratory 
using EPA Method 3810M/D1946. 

3.3.4 Methane Measurement 

If methane is to be measured, upon completion of monitoring wells, each well will be 
sealed with an air-tight PVC slip cap.  Methane gas concentrations will be measured in 
each well using a GEM™ 1000 Landfill Gas Monitor (or equivalent) by removing the 
PVC slip cap from the top of the well, being careful to minimize mixing of air, and 
inserting the tubing 18 to 24 inches into the well.  Methane gas concentrations will be 
analyzed until stabilization or for a maximum of 1 minute and the sustained readings will 
be recorded as a percent of methane by volume and percent lower explosive limit (LEL).  
After the sample has been measured, the PVC slip cap will be replaced on the well and 
the surface casing cap replaced and locked. 

Methane gas readings will be recorded in a field notebook along with the date and time of 
the sample measurement, weather conditions including temperature, wind speed and 
direction, and precipitation, if applicable. 
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4 SAMPLE COLLECTION 

The following sections detail the procedures for collecting groundwater, surface water, 
soil vapor, soil, and sediment samples. 

4.1 GROUNDWATER 

Prior to initiating a sampling event, information on monitoring well condition and 

construction, anticipated contaminant types and concentrations, and anticipated 

groundwater flow direction should be collected for each well where sampling is 

proposed.  Lesser contaminated wells, if known, should be sampled before more 

contaminated ones to minimize the effects of cross-contamination. 

 

Groundwater samples may be collected immediately after development if necessary or 

desired.  However, in situations involving volatile organic compounds, it may be 

desirable to allow the formation to recover and stabilize at least overnight following well 

development before conducting groundwater purging and sampling activities.  

Groundwater sampling procedures, measurements and observations will be recorded on 

an appropriate field reporting form (Appendix A).  Typical sample collection procedures 

are described below: 

  

• Measure and record the depth to water and total well depth, noting the date 

and time of measurement. 

• Calculate the wetted casing volume (i.e., the volume of groundwater in the 

well casing). 

• Purge groundwater from the well using a decontaminated (Section 5.0) 

submersible pump (fitted with a foot-valve and dedicated poly tubing), or 

dedicated, disposable polyethylene or Teflon bailer which is hoisted with 

new nylon rope. 
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• If a bailer is used for sample collection, allow the bailer to enter the water 

column softly.  Hoist the bailer through the water column with a minimum 

of agitation.  The bailer should be allowed to descend to the same 

approximate depth (approximately mid-screen) on each stroke. 

• Field water quality parameters (e.g., pH, specific conductance, 

temperature, redox, and dissolved oxygen) should be measured prior to the 

removal of the first wetted casing volume and following the removal of 

each wetted casing volume. 

  

The groundwater sample may be collected following the removal of the third wetted 

casing volume if field water quality parameters show relative stability (within 

approximately 10 percent) and two or more parameters show no significant trend of 

increasing or decreasing value. 

 

Wells completed in fine-grained formations may be bailed dry prior to the removal of 

three wetted casing volumes.  If a well is bailed dry, a sample may be collected without 

further purging.  However, the sample should be obtained as soon as the well yields a 

sufficient volume for the sample. 

 

Low-flow pumping procedures may also be used.  This technique relies on the removal of 

groundwater at a rate similar to the well's rate of recharge (i.e., the groundwater column 

height during pumping should not vary more than approximately 10 percent from its 

steady-state condition or by keeping the drawdown at a minimal level (e.g., 0.33 feet); 

and is documented in EPA’s Groundwater Sampling Guidelines for Superfund and 

RCRA Project Managers (EPA 542-S-02-001).  There is no need to remove significant 

volumes of groundwater when using this technique, because laminar flow into the pump 

results in the nearly instantaneous recovery of fresh formation water from a discrete 

aquifer zone.  Low-flow sampling procedures are described below: 
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• Measure and record the depth to water and total well depth, noting the date 

and time of measurement. 

• Calculate one tubing volume (including the volume of water in the pump 

and flow cell) and one wetted casing volume (i.e., the volume of 

groundwater in the well casing). 

• Lay out polyethylene sheeting around the well and place monitoring, 

purging and sampling equipment on the sheeting to minimize 

contamination from the surrounding area. 

• Slowly lower the pump (e.g., peristaltic, bladder, submersible, etc.) and 

tubing down into the monitoring well until the location of the pump intake 

is set at a pre-determined location within the screen interval and record 

pump location in a field notebook or on a sampling form. 

• Connect the discharge line to a flow through cell and attach the field 

parameter measurement meters.  The discharge line from the flow through 

cell is directed to a container to contain the purge water. 

• Begin pumping the well at a low flow rate, monitoring the water level and 

adjusting the speed as needed to maintain a steady flow rate.  Measure the 

discharge rate with a graduated cylinder and a stopwatch and record the 

flow rate and drawdown in a field notebook or on a sampling form. 

• A minimum of one tubing volume (including the volume of water in the 

pump and flow cell) must be purged prior to recording the field water 

quality parameters.  Field water quality parameters should be measured 

and recorded at regular intervals of time (i.e., every 3 to 5 minutes) in 

addition to recording the flow rate and water level or drawdown.  

 
Once three successive readings of the field water quality parameters provided in Table 

4.1 have stabilized, sampling may begin.  Samples should be collected directly from the 

discharge port of the pump prior to passing through the flow cell.  If stabilization of field 

water quality parameters does not occur, the sample should be collected once 3 to 6 

wetted casing volumes have been removed.  
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If a drawdown of less than or equal to 0.33 feet cannot be maintained and the water level 

is approaching the top of the screened interval, reduce the flow rate or turn off the pump 

for 15 minutes and allow for recovery.  Under no circumstances should the well be 

pumped dry.  Begin pumping at a lower flow rate, if the water draws down to the top of 

the screened interval again, turn the pump off (only if the pump has a check valve) and 

allow for recovery.  If two tubing volumes have been removed, collect the sample the 

next time the pump is turned on.  If this occurs, a note should be placed in the field 

notebook and sampling log with a recommendation for a different purge method. 

 
Table 4.1  Stabilization Criteria for Water Quality Parameters 

 
Parameter Stabilization Criteria 
pH +/- 0.1 
Specific Electric Conductance (SEC) +/- 3% 
Oxidation-reduction Potential (ORP) +/- 10 millivolts 
Dissolved Oxygen (DO) +/- 0.3 mg/l 

 
 

Equipment decontamination procedures are addressed in Section 5.0.  If required, 

groundwater purged during sampling should be containerized and stored onsite pending 

an evaluation of applicable disposal requirements (Section 6.0). 

4.1.1 Volatile Organic Compounds 

Groundwater samples to be analyzed for volatile organic compounds (VOC’s) are to be 

decanted with a minimum of agitation into laboratory prepared sample vials.  If using the 

low-flow sampling procedure, the pump tubing must be completely full of groundwater 

to prevent the groundwater from being aerated as it flows through the tubing.  The sealed 

vial should be inverted for inspection.  If an air bubble is observed, add additional 

groundwater to the sample to ensure a zero-headspace condition.  Label the sample and 

place it in a cooler as described in Section 7.0.   
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4.1.2 Metals Analyses 

The following sections describe the methods used to collect samples for both dissolved 
and total metals analysis. 

Dissolved Metals 

Collect water samples to be analyzed for dissolved metals in a dedicated, disposable 
plastic container for filtration in the field.  Filter sample through a 0.45-micron 
disposable filter cartridge directly into laboratory-prepared containers, using a 
decontaminated peristaltic pump and silicon tubing.  Sample containers provided by the 
lab typically contain a nitric acid preservative.  If this is not the case, add the 
preservatives immediately after the samples are filtered.   

Total Metals 

Water samples to be analyzed for total metals receive no filtration in the field and are 
preserved immediately upon collection. 

4.2 SURFACE WATER SAMPLE COLLECTION 

Typically, surface water samples are collected using a decontaminated dipper or 
laboratory supplied clean sample container placed in the center of flow.  If it becomes 
necessary to collect surface water samples where a multipoint sampling procedure is 
more appropriate, such a procedure will be specified. 

Surface water quality samples should be representative of the environment being sampled 
and all steps shall be taken, as necessary, to ensure that a representative sample has been 
obtained.  Regardless of the sampling technique, homogenizing a composite sample prior 
to splitting with other groups or for other tests is essential.  In some instances when 
incomplete mixing is suspected, or if performing a dispersion analysis, discrete samples 
as well as composite samples may be collected.  Homogenizing will be accomplished by 
repeatedly inverting the composite bottle for 30 seconds. 

pH, specific conductance, temperature, redox, and dissolved oxygen should be measured 
in the field following the procedures outlined in Section 3.0.  Samples shall be 
appropriately preserved, depending upon the analytes (e.g., metals, VOC’s, etc.). 
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4.3 SOIL VAPOR SAMPLING 

Soil vapor samples are typically collected from small diameter borings for 
reconnaissance or field screening purposes.  Soil vapor samples may be analyzed by 
mobile laboratory services in the field or delivered to a fixed laboratory for analysis. 

4.3.1 Sampling Point Installation 

Small diameter borings (typically 2 inches in diameter or less) may be advanced using 
direct-push techniques, an auger drill rig, or hand auger.  The boring's depth may vary 
based on project requirements and equipment limitations, but generally will not be less 
than five feet.  A porous aluminum (or fish tank micro-bubbler) tip, attached to small 
diameter (typically 3/8 inch) high density polyethylene (HDPE) or Nylaflow® tubing, 
may be installed in the open boring.  Alternatively, a 1/4 inch by 6 inch, stainless steel 
screen may be installed in each probe.  The screen will be connected to 1/8 or 1/4 inch 
nylon, HDPE, or Teflon® tubing utilizing Swagelok® fittings, or the equivalent.  The 
tubing will be kept clean, bagged, and away from potential sources of contamination until 
installed.  The screen will be placed at the desired sampling depth (in the middle of the 
sampling zone, described below) and the tubing will extend up the center of the borehole 
to approximately 2 feet above ground surface and fitted with an air-tight Swagelok® cap 
or air tight valve.  A small portion of the annulus surrounding the porous aluminum tip or 
stainless steel screen (typically one to two feet) is backfilled with graded silica sand.  The 
sampling interval should be in the middle of the interval of graded silica sand backfill.  
Granular bentonite is installed in 8-inch lifts (with distilled water hydration following 
each lift) to a height of approximately two feet above the graded silica sand.  The 
remaining annulus is backfilled to grade with chipped bentonite, installed in 2-foot lifts 
(with distilled water hydration between each lift).  A protective surface seal (cement or 
cement/bentonite mix) should be placed around the top of the well to prevent infiltration 
into the completed well.  This surface seal should generally be at least one foot thick and 
should extend horizontally from the well for a distance of at least six inches, if possible. 

Deep probes will be installed approximately 1 to 2 feet above the groundwater table, but 
no deeper than 20 feet below ground surface.  Shallow probes will be installed in separate 
holes to avoid cross-communication between nested probes, off-set approximately 2 feet 
from the deep probes.  Shallow probes will be installed at depths mid-way between the 
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deep probes and ground surface, typically at or below building foundation levels, and no 
shallower than 5 feet. 

Soil samples or borehole cuttings may be screened in the field for the presence of organic 
vapors utilizing a MiniRae 2000© photoionization detector (PID) or similar equipment 
that is calibrated to manufacturer’s specifications prior to field use with isobutylene and 
recalibrated as needed in the field.  All PID values are recorded in parts per million (ppm) 
on borehole logs.  

4.3.2 Soil Vapor Sample Collection 

Subsurface conditions should be allowed to equilibrate prior to sampling.  For wells 
installed by direct-push methods, sampling should not occur for at least 20 to 30 minutes 
after well installation.  If wells are installed using hollow stem drilling methods, sampling 
should not be performed on the same day as well installation. 

Prior to soil vapor sample collection, pumping system sealing qualities will be tested by 
applying a vacuum across the pumping system with the sampling point shut-out.  Upon 
the successful completion of this calibration step, soil vapor will be drawn from the 
sampling point (Section 4.3.1) with a vacuum pump.  At least three pumping system 
volumes (i.e., tubing plus vacuum pump displacement) will be purged through the system 
prior to sample collection.  If sampling is performed within 48 hours of well installation 
using a hollow-stem auger, approximately two to three dead volumes of the sand pack 
will also be purged prior to sample collection.  Once purged, a soil vapor sample will be 
drawn from the sampling point into a prepared glass sample bulb, or a 400 milliliter (mL) 
to one liter Summa canister, or a one liter tedlar sampling bag.  A tedlar bag will only be 
used when the sample is to be analyzed by a local laboratory within 48 hours of sample 
collection.  Flow rates for purging and sampling will not exceed 200 mL per minute.  
Vapor samples collected in tedlar bags will be immediately placed in a light-proof 
container (e.g., a cooler) and kept shaded until the sample's analysis, within 48 hours of 
collection. 
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4.4 SOIL SAMPLING 

Soil sample collection procedures vary widely depending on project requirements.  
Samples of subsurface soils may be collected during drilling or excavation activities. 

4.4.1 Soil Sample Collection 

Shallow subsurface and/or surface soil samples may be collected with various hand tools 
(e.g., shovels or scoops), hand augers, hand-coring devices, or a freshly gloved hand.  
Deeper subsurface soil samples may be collected with split spoon samplers, continuous 
coring devices, or a hydraulic excavator (e.g., backhoe) in conjunction with methods 
listed above.  Hand collected materials will be inspected, described, and recorded in a 
field notebook.  Soil samples may be screened for the presence of organic vapors or other 
gasses utilizing a clean, calibrated meter (e.g., PID or methane meter) which may be 
rented, provided by the client, or owned by EnviroGroup and recorded in a field 
notebook.  Soil samples should be placed in laboratory-prepared jars or bags, as 
appropriate, and managed under the chain of custody procedures described in Section 7.0.  
Equipment decontamination procedures are addressed in Section 5.0. 

4.4.2 Excavation Soil Sample Collection or Screening 

During investigation activities, soils may be sampled from a trench or pit excavated by a 
backhoe.  Soil samples may be collected and/or screened during excavation activities or 
upon completion of excavation activities, in accordance with project requirements.  If soil 
samples are collected during excavation activities and the excavation is classified as a 
confined space, the backhoe operator may be directed by field personnel to retrieve soil 
samples from the sidewalls or bottom of the excavation using the backhoe bucket.  Soil 
samples collected from the excavator bucket should be collected from the edge or teeth of 
the bucket and immediately “trimmed” to remove undesired soil material or to remove 
surface layers that may have already lost volatiles.  A hand tool device or a freshly 
gloved hand should be used to collect the soil sample to minimize sample volatilization. 

Excavated materials should be inspected, described, and recorded in a field notebook.  
Soil samples may be screened for the presence of organic vapors or other gasses using a 
clean, calibrated meter (e.g., PID or methane meter) and recorded in a field notebook.  
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Soil samples should be placed in laboratory-prepared jars or bags, as appropriate, and 
managed under the chain of custody procedures described in Section 7.0.  Equipment 
decontamination procedures are addressed in Section 5.0. 

4.5 SEDIMENT SAMPLE COLLECTION 

Sediment sample collection procedures vary widely depending on project requirements.  
Shallow subsurface and/or surface sediment samples may be collected with various hand 
tools (e.g., shovels or scoops), hand augers, hand-coring devices, or a freshly gloved 
hand.  Sediment samples should be placed in laboratory-prepared jars or bags, as 
appropriate, and managed under the chain of custody procedures described in Section 7.0.  
Equipment decontamination procedures are addressed in Section 5.0. 
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5 EQUIPMENT DECONTAMINATION 

Equipment decontamination procedures vary in accordance with the type of equipment 
and project requirements, and will be addressed as necessary in project-specific work 
plans.  Further, the use of dedicated and disposable equipment (e.g., bailers and rope) is 
advantageous in that it may eliminate the need for equipment decontamination prior to 
and between uses, and the preparation and analysis of associated field rinsate blanks 
(Section 8.0). 

If equipment decontamination is required, the following procedures apply: 

• Physically clean the equipment.  For large equipment (e.g., drilling augers, 
excavator buckets), spraying with high-pressure and (if necessary) high-
temperature water provides sufficient decontamination. For smaller equipment 
(e.g., shovels, split spoons, etc.), more aggressive procedures, such as those listed 
below, will also be used: 

• Provide a detergent and potable/distilled/deionized water wash. 

• If metals are an identified project concern, rinse the equipment with a dilute 
(10:1) nitric acid solution.  

• Follow the detergent water and/or the dilute acid rinse by a triple-rinse with 
distilled or deionized water. 

• Air dry the decontaminated equipment and either use it immediately, or wrap 
and/or store it appropriately for later use. 
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6 INVESTIGATION DERIVED WASTES 

Investigation derived wastes (IDW) shall be managed in accordance with applicable 
local, state and federal laws and regulations.  IDW may include environmental media, 
such as drill cuttings, decontamination waters, and groundwater purged during 
development or sampling, and solid wastes, such as used bailers and personal protective 
equipment.  All IDW must be drummed and each drum labeled as ‘Investigation Derived 
Waste’, along with the date(s) of its generation, and the area(s) of its generation.  Each 
drum will be assigned a tracking number. 

An inventory of the day’s IDW will be recorded in the field notebook and on the 
appropriate field form (Appendix A).  The inventory should reference the date and area 
of generation, the drum’s tracking number, and will be provided to the client for its use in 
the proper offsite management of the IDW. 
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7 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

The following sections describe the methods used to ensure samples are managed in 
accordance with sampling handling and chain of custody requirements. 

7.1 SAMPLE HANDLING 

Samples will be packaged and preserved in a manner prescribed by the applicable 
analytical method.  Method-specific holding time requirements will be observed. 

7.2 SAMPLE CUSTODY DOCUMENTATION 

The following sections describe the proper procedure for labeling and documenting 
samples once they are collected. 

7.2.1 Sample Labels 

Label all sample containers using waterproof ink.  Clear packaging tape may be applied 
over the completed label, as necessary, to prevent the label from loosening in a cooler 
containing ice.  Information commonly provided on sample labels includes.  

• Sample number or designation; 

• Site or project name; 

• Sample collection date and time; 

• Preservative and filtration status; 

• Analytes requested; and 

• Sampler's name or initials. 

7.2.2 Chain of Custody Forms 

Record all samples chronologically on chain of custody forms.  All entries to chain of 
custody documents will be made in ink.  The chain of custody document(s) will be placed 
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in a Ziploc™ plastic bag and enclosed in the sample cooler or shipping container.  The 
sample cooler will be custody-sealed as described below. 

7.2.3 Custody Seals 

Custody seals are used to assure the integrity of samples from the time the samples are 
collected and logged into the chain of custody system until the samples are received by 
analytical laboratory personnel.  Ship all samples to the laboratory in coolers or other 
appropriate shipping containers.  The cooler or shipping container must be custody-sealed 
in a manner which requires the destruction of the seal at the time of opening whenever a 
third party delivery service is used.  Such coolers or shipping containers shall also be 
taped shut, with a layer of clear packaging tape placed over the custody seal to minimize 
the likelihood of accidental destruction during shipping and handling. 
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8 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

The following sections describe quality assurance quality control (QA/QC) requirements 
for sample collection. 

8.1 LABORATORY QA/QC REQUIREMENTS  

Only authorized laboratories shall be used to analyze groundwater, surface water, soil 
vapor, soil, and sediment samples in accordance with applicable EPA methods.  Field 
personnel should consult with the project manager to determine which laboratories are 
authorized for use for their specific project.  QA/QC requirements and corrective action 
procedures are developed by each laboratory in accordance with applicable EPA method 
requirements and each lab's internal standard operating procedures and quality assurance 
plans.  Laboratory QA/QC results will be reviewed during data validation. 

8.2 FIELD QA/QC REQUIREMENTS 

Typical field QA/QC sampling requirements are summarized in Table 8.1.  The rationale 
for specific field QA/QC sampling requirements is discussed in the following sections.  
The results of field or trip blanks analyses will not be used to correct data.  If 
contaminants are found in blanks, the source of the contamination should be identified 
and corrective action, possibly including re-sampling, should be initiated. 
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Table 8.1   Field QA/QC Sampling Requirements 
 

 
 
Groundwater/ 
Surface Water 

 
Soil 

 
 
Sediment 

 
Soil Vapor 

Trip Blank 
(VOCs 
Only) 

 
1 per Sampling 
Event 1 

 
None 

 
 
None 

 
None 

Field Blank  
None2 

1 per day per 
sampling 
technique 

1 per day per 
sampling 
technique 

 
1 per day 

Duplicate 
 
1 per 10 
samples3 

 
None 

 
 
None 

 
1 per day 

Replicate4 
 
1 per 10 
samples3 

 
None 

 
 
None 

 
None 

Note:  
1. Required when samples are analyzed for volatile organic constituents.  Not to 

exceed 72 hours in the field. 
2. Based on the use of dedicated, disposable sampling equipment.  Otherwise, follow 

same schedule as that specified for soil sampling events. 
3. At least one sample to be collected and analyzed per scheduled sampling event. 
4. Replicate samples will be collected only if required by the project Work Plan. 

8.3 GROUNDWATER AND SOIL QA/QC SAMPLES 

The use of dedicated, disposable sampling equipment may be specified for groundwater 
monitoring to minimize or eliminate the need for equipment decontamination and the 
preparation of field (equipment rinsate) blanks.  Several field QA/QC samples may still 
be required, however, as described below. 

8.3.1 Trip Blanks 

Trip blanks are containers of organic-free water prepared by the laboratory for transport 
into the field for the duration of a sampling event.  However, no trip blank should be 
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allowed to stay in the field for an extended period.  Therefore, a 72 hour maximum 
holding period has been established for trip blanks prepared for groundwater sampling 
events.  If groundwater sampling extends beyond a 72 hour event (three days), more than 
one trip blank will be required.  

8.3.2 Field (Rinsate) Blanks 

Field blanks, otherwise known as equipment rinsate blanks, are prepared to assess the 
decontamination of reusable sampling equipment.  Field blanks will be prepared at a rate 
of one per day, per sampler, per sampling technique when the required sampling involves 
the use of reusable equipment. 

8.3.3 Field Duplicates 

Field duplicates are used to assess the apparent degree of variability due to both sampling 
technique and laboratory procedures by evaluating representative samples obtained from 
the same medium, collected sequentially from the same location.  Field duplicate samples 
of groundwater, for example, include the collection of one sample followed by the 
collection of a second (duplicate) sample.  Soils and sediment are inherently non-
homogenous and are subject to natural variations in composition and texture across small 
distances.  It is not possible to isolate the effects of sampling technique and laboratory 
procedures from natural heterogeneity through the collection of duplicate samples.  
Therefore, field duplicates are not required during soil and sediment sampling. 

8.3.4 Field Replicates (Splits) 

Field replicates are two or more samples split from an original container or sampling 
device in a manner which assures that the splits are the same in all respects, assuming the 
original sample is relatively homogenous.  Replicate samples, if required by the project, 
will be analyzed by the same analytical procedures at different laboratories to assess the 
variability between the laboratories.  Soils and sediment are inherently non-homogenous 
and it is not possible to prepare representative splits of a soil or sediment sample in the 
field.  Soil and sediment sample splits can, under certain circumstances, be prepared in 
the laboratory.  However, the homogenization procedures commonly used to split 
samples in the lab (i.e., drying and sieving) are impractical for use with organic 
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constituent analyses.  Therefore, field replicates will not be prepared for soil or sediment 
samples, and soil and sediment replicates will only be laboratory-prepared when 
anticipated analyses are limited to inorganic constituents. 

8.4 SOIL VAPOR QA/QC SAMPLES 

Sample collection bulbs provided by the sample collection contractor will be 
decontaminated prior to and between uses by heating in an oven at 100°C for 30 minutes.  
A laboratory blank will be prepared and analyzed prior to initiating the day's sampling to 
ensure that adequate decontamination has been achieved.  Field blanks will be prepared 
by drawing a sample of ambient air through the sample collection system (i.e., vacuum 
pump, tubing, etc.).  A field duplicate sample of soil vapor is generally collected 
immediately after the primary sample, similar to what is done during groundwater 
sampling.   
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9 EQUIPMENT INSPECTION, MAINTENANCE, AND 
CALIBRATION REQUIREMENTS 

All field instrumentation must be calibrated prior to use.  Field instrumentation to be used 
may include, for example, water level indicators, pH meters, specific conductance meters, 
redox meters, dissolved oxygen meters and thermometers.  Water level indicator 
calibration will be verified in the field with a tape measure.  The pH, conductance and 
redox meters will be field calibrated using known standards on a daily basis using the 
procedures outlined in Section 3.0.  The thermometer requires factory calibration, but 
compliance with the manufacturer's specified calibration frequency, if any, will be 
confirmed.  Vacuum gauges, oxygen and carbon dioxide meters, landfill gas monitors, 
and PID meters also require factory calibration; however, field calibration may be 
required.
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1 INTRODUCTION  

This Standard Operating Procedure (SOP) describes the general procedures that should 
be followed during installation and sampling of sub-slab soil vapor probes.  
Modifications to this SOP may be necessary due to regulatory requirements, site specific 
conditions, or client requests; however, any variations from this SOP must be approved 
by the EnviroGroup project manager. 

This SOP was developed to provide general guidance for the installation and sampling of 
sub-surface vapor probes and satisfies the general requirements of the “Guidance for 
Evaluating Soil Vapor Intrusion in the State of New York”, NYSDOH, October 2006.  
This SOP is designed for use with either 1 Liter (L) or 6 L SUMMA® canisters with 
dedicated flow controllers.  Sampling procedures may need to be adjusted by the 
EnviroGroup project manager for projects requiring the use of mini-cans (i.e. 400 to 600 
milliliters (ml)) or other sample containers. 

In some situations, sub-slab vapor samples may be collected from buildings with 
operating mitigation systems.  Typically, the mitigation system should be turned off at 
least two weeks prior to sub-slab vapor sampling.  However, much shorter system shut-
down times may be allowed in special circumstances.  A minimum of 24 hours is highly 
recommended. 

The EnviroGroup project manager should be consulted to determine the number and 
location of sub-slab vapor probes, SUMMA® (or equivalent) stainless steel sample 
canister size, sampling duration, identified contaminants of concern, quality assurance 
samples, and concurrent indoor air or ambient (i.e. outdoor) air samples to be collected. 

All tasks identified in this SOP are to be carried out under a site-specific health and safety 
plan.  Work shall not begin until necessary state and local permits and notifications have 
been acquired and utilities have been cleared, as required. 

Prior to conducting field sampling, ensure that all necessary equipment is available, 
clean, and in good working condition. 
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2 DOCUMENTATION AND RECORDS 

Field activities are logged by field personnel into a field notebook.  Specific procedures 
for documenting field activities are provided below. 

2.1 FIELD NOTEBOOKS 

Record information pertinent to sample collection in a bound field notebook with 
consecutively numbered pages.  Entries made in the notebook and on field reporting 
forms (discussed below) will be made in waterproof ink.  If required, make corrections to 
entries by drawing a line through the error and initial and date the correction.  Typical 
information documented in the field notebook may include: 

• Author's name, title and initials; 

• Date and time of entry; 

• Names and responsibilities of field crew members; 

• Details of any required procedural deviations, such as sampling or schedule 
changes; 

• Calibration or maintenance of field equipment; and 

• Required or miscellaneous field observations. 

Field conditions and sampling situations vary widely and actual site conditions are 
sometimes not fully anticipated at the time of work plan preparation.  However, 
information recorded in the field notebook and on field reporting forms should be 
sufficient to allow for an adequate reconstruction of events, if necessary.  Keep the field 
notebook in the team member's possession or in a secure place during the sampling event 
as it will become a part of the permanent project file. 

2.2 FIELD RECORDS 

To meet project objectives, field personnel should maintain adequate field records of 
conditions observed during sample collection.  Documentation should consist of the 
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following: 

• Sub-slab vapor probe locations with a sketch of the floor noting any penetrations 
of the slab, chemical storage areas, garages, doorways, stairways, or 
heating/cooling supply and return registers; 

• Date, time, and duration of sample collection; 

• Date that the mitigation system was turned off, if applicable; 

• Sampling depth (both below slab and below grade); 

• Sample identification; 

• Identity of field personnel; 

• Weather conditions (especially rainfall or snowfall within the last 48 hours); 

• Ventilation conditions (heating or cooling system active and windows opened or 
closed); 

• Sampling methods and devices; 

• Sub-slab vapor purge volumes and rates; 

• Helium concentrations under the shroud and in the purge gas for each sample; 

• Volume of sub slab vapor sample (e.g. 400ml, 600ml, 1L or 6L); 

• Sampling duration; 

• Initial and final canister vacuum pressures; 

• Apparent moisture content (dry, moist ,or saturated) of the sampling zone; 

• Chain of custody protocols and records used to track samples; 

• Analytes requested; and  

• Documentation of the collection of indoor or ambient sir samples. 
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3 SUB-SLAB VAPOR PROBE CONSTRUCTION AND 
INSTALLATION 

The following steps should be following during sub-slab vapor probe construction and 
installation: 

• Prior to drilling holes in a foundation or slab, contact local utility companies to 
identify and mark underground utilities inside and outside the  building (e.g., 
natural gas, water, sewer, refrigerant, electrical lines, etc.).  Consult with the 
building manager, building maintenance department, or a private utility locator to 
identify the location of private utilities inside the building. 

• Prior to installation of a sub-slab vapor probe, the building floor should be 
inspected and any penetrations (i.e. cracks, floor drains, utility perforations, 
sumps, etc.) should be noted and recorded.  Information should be documented in 
field records. 

• Locate sub-slab vapor probes away from any slab penetrations or building 
foundation walls.  Typically, at least one probe should be installed in a central 
location.  Project requirements will dictate sample locations based on objectives.  
Probe locations and distances to penetrations or foundation walls should be noted 
in the field records.  Furthermore, if possible, locate sub-slab vapor probes in 
concealed locations so that probes will not be in the building occupants’ way and 
that minor damage caused by drilling will not be easily noticed.  If the slab is 
covered with carpet, carefully cut a right angle of approximately 6-inches by 6-
inches into the carpet to access the slab. 

• Prior to drilling, pre-assemble each sub-slab vapor probe (i.e. screen, 
approximately 36 inches of approved tubing, and two-way valve) to allow for a 
quick installation once the slab is penetrated.  This will minimize potential mixing 
of sub-slab vapors with indoor air.  Nylaflow or Teflon tubing are preferred.  
Polyethylene tubing is generally not an acceptable tubing material and should not 
be used. 

• Using a 1 inch outer diameter (OD) masonry drill bit and a rotary hammer drill, 
advance the bit approximately 2 inches into the slab to partially penetrate the slab.  



Installation and Sampling of Sub-Slab Soil Vapor Probes                                                       March 1, 2009 
Standard Operating Procedure                                                                                          Version 1.0 

 

 
EnviroGroup Limited       3-2 
   

A 1.5 inch OD bit should be used for permanent installations. 

• Using a smaller (0.5 inch OD) drill bit, advance the bit through the center of the 
larger hole and drill to an approximate depth of no further than 3 inches into the 
sub-slab material to create an open cavity.  Do not use water when drilling or a 
vacuum to clean-up drilling debris.  A small broom and dustpan may be used for 
surface clean-up. 

• Immediately after the slab has been penetrated, the probe assembly should be 
gently inserted to the total depth of the penetration then raised 1 inch.  
Approximately 0.5 tablespoons of a clean, porous, inert backfill material (e.g. 
glass beads, washed #1 crushed stone, washed 10/20 silica sand, etc.) should be 
placed into the penetration around the probe assembly to backfill the annular 
space between the screen and the sub-slab material. 

• For temporary installations, the remaining annular space should be sealed to the 
surface with a non-volatile organic compound (VOC) containing and non-
shrinking product (e.g. bentonite, permagum grout, melted beeswax, sculpey 
modeling clay, etc.).  The probe assembly tubing can remain on the slab surface. 

• For permanent installation, the annular space should be sealed to the bottom of the 
larger 1.5 inch O.D. hole.  The top of the probe assembly should be completed 
flush with the slab and have recessed stainless steel or brass plugs so as not to 
interfere with day-to-day use of building.  A quick-drying portland cement (or 
acrylic based concrete filler) which expands upon drying (to ensure a tight seal) 
should be mixed with water to form a slurry and injected or pushed into the 
remaining annular space around the probe assembly. A putty knife or small stick 
can be used to clean the cement from around the top fitting so that it can be 
opened again with a wrench. 

• Allow the surface seal (e.g. bentonite, cement, etc.) to cure and sub-slab vapor to 
re-equilibrate for a minimum of 1 hour prior to leak testing or sampling activities 
(24 hours is preferred). 

A generalized schematic of a typical sub-slab vapor probe is illustrated in Figure 1. 
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Figure 1.  Schematic of a generic sub-slab vapor probe 

(From NYSDOH Guidance, October 2006) 
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4 SUB-SLAB SAMPLING 

The following steps should be following during sub-slab sampling: 

• Measure barometric pressure differential between sub-slab and indoor air utilizing 
a micro-manometer.  A measurement should be taken immediately to minimize 
the potential mixing of sub-slab vapors and indoor air.  Care should be taken by 
the EnviroGroup project manager during data interpretation. 

• Place a small plastic shroud (e.g. cake cover) over sub-slab vapor probe and 
tubing and seal shroud to ground surface using hydrated bentonite and/or foam 
backing.  Make sure to extend the tubing assembly through the air-tight seal of 
hydrated bentonite and/or foam backing to the exterior side of the shroud.  If 
required, extend the probe tubing with an additional piece of clean, unused, 
approved tubing ensuring that any connections are made within the shroud.  A 
schematic of a generic tracer test application is illustrated in Figure 2. 

• Using a small diameter tube or regulator hose connected to a port located on the 
side of the shroud, gradually release a tracer gas (e.g. helium) into the enclosure 
beneath the shroud to enrich the atmosphere of the shroud.  Then, if using helium 
as a tracer, attach a portable helium detector to a second port or “T” assembly to 
measure the concentration of the tracer gas within the shroud.   The enclosure 
should be enriched to approximately 20 to 30% tracer gas. 

• Once the air within the shroud has been enriched with a tracer gas, one to three 
sample train volumes of air (calculated based on the volume of annular space, 
probe tubing, and screen) should be purged prior to sample collection.  Most 
states require three volumes of purging.  The flow rate for purging must not 
exceed 200 ml per minute to minimize the potential for ambient air infiltration.  
Purging should be completed using an air-tight, 60 ml calibrated syringe.  Purged 
vapors should not contain any moisture (i.e. water droplets).  If so, a sample 
should not be collected.  Note:  Typically a minimum of 40 to 50 ml of purged 
vapors are required for tracer gas screening. 

• Purge vapors may be transferred using the “T” assembly into a tedlar bag or 
directly screened from the syringe using a portable helium detector to measure for 
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the presence of helium gas in the purged vapors.  If high concentrations (>10% of 
the shroud concentration) of helium are observed in the purged vapors, the sub-
slab vapor probe seal and shroud seal should be immediately checked and/or 
enhanced to reduce the infiltration of ambient air into the shroud and another 
purge sample collected.  If helium concentrations of less than 10% are observed, a 
sub-slab vapor sample may be collected.  Prior to sample collection, purged 
vapors may be also screened for the presence of VOCs, methane, oxygen, or 
carbon dioxide.  Consult with the EnviroGroup project manager to determine the 
maximum allowable purge volume and parameters required. 

• Sub-slab vapor samples should be collected into certified, evacuated (i.e. batch or 
individual) 1 L or 6 L SUMMA® (or equivalent) stainless steel sample canisters 
with dedicated, laboratory-set flow controllers equipped with particulate filters.  
Extra canisters and flow controllers are recommended in case of equipment 
malfunctions. 

• Utilizing a hand-held digital pressure gauge, check and record the initial vacuum 
in the canister.  Remove the pressure gauge and attach the flow controller. 

• To collect the sub-slab vapor sample, attach the SUMMA® (or equivalent) 
stainless steel sample canister with laboratory-set flow controller directly to the 
two-way valve of the probe assembly using a short length (e.g. 2 inches) of new, 
clean Tygon tubing so that the orifice of the flow controller touches the orifice of 
the valve.  This will minimize contact of the sample to the Tygon tubing.  Sample 
flow rates should not exceed 200 ml/min in order to minimize the potential for 
vacuum extraction of contaminants from the soil phase.  The canister selected 
should meet sampling objectives and be certified clean by the laboratory. 

• Open the two-way valve and the canister valve.  Record the initial field vacuum 
indicated on the flow controller (if provided). 

• Close the canister valve when the pressure nears atmospheric pressure (i.e. 2 to 5 
inches of mercury).  Typically 8 hour or 24 hour samples may be collected, 
depending on project requirements.  Record the final field vacuum indicated on 
the flow controller (if provided).  Close and remove the flow controller and attach 
the hand-held digital pressure gauge.  Open the canister valve and record the final 
field vacuum reading. Close the canister valve and remove the digital pressure 
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gauge.  Place the dust cap on the canister. 

• Package and ship canisters and flow controllers to a commercial laboratory for 
analysis by EPA Method TO-15 (generally in SCAN mode unless very low 
concentrations are expected). 

 
Figure 2.  Schematics of a generic tracer gas application 

(From NYSDOH Guidance, October 2006) 
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5 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

General laboratory and field quality assurance quality control (QA/QC) requirements for 
soil vapor sample collection are provided in the Sample Collection Methods SOP, 
(EnviroGroup Limited, March 2009).  However, the EnviroGroup project manager 
should be consulted to determine project specific QA/QC requirements. 

Typically, to meet project objectives, a minimum of one duplicate sub-slab vapor sample 
per sampling event or 1 per 20 samples, whichever is greater should be collected.  
Duplicate samples should be collected simultaneously through either a “T” fitting or as a 
sequentially collected field duplicate.  A trip blank and/or replicate sample may also be 
collected.  Refer to the work plan for project QC requirements 
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6 SUPPLY AND EQUIPMENT REQUIRMENTS 

The following sections describe the parts and equipment required for the installation of 
temporary or permanent sub-slab soil vapor probes.  

6.1 TEMPORARY PROBE PARTS LIST 

Temporary probe part information including applicable vendors and model numbers are 
provided below. 

• Nylaflow tubing (0.25 inch O.D. x 0.190 inch I.D.) 

• Elite Air Diffuser (i.e. Probe tips, A-983) 

• Stopcock, 1 Way Male Valve (Cole Parmer 30600-01) 

6.2 PERMANENT PROBE PARTS LIST 

Permanent probe part information including applicable vendors and model numbers are 
provided below. 

• Nylaflow Tubing (0.25 inch O.D. x 0.190 inch I.D.) 

• Elite Air Diffuser (i.e. Probe tips, A-983) 

• Stopcock, 1 Way Male Valve (Cole Parmer 30600-01) 

• Swagelok Parts (Denver Valve and Fitting, 303-232-8844) 

• 1/8 inch SS unions: SS-200-6 

• 1/8 inch SS nuts: SS-202-1 

• 1/8 inch SS ferrules: SS-200-set 

• 1/8 inch SS plugs: SS-200-P 

• 1/8 inch to ¼ inch reducer (to connect 1/8 inch tubing to Summa): SS-200-R-4 
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6.3 EQUIPMENT AND SAMPLING PARTS LIST 

Equipment and sampling parts required for sub-slab soil vapor probe installation and 
sampling are provided below. 

• Rotary Hammer Drill 

• Generator (if power supply not available) 

• 0.5 inch Masonry Drill Bit (should be at least 18 to 24 inches in length) 

• 1 inch or 1.5 inch Masonry Drill Bit  

• Silica Sand 

• Bentonite (granular) 

• Sculpey Modeling Clay 

• Stopcock, 3 Way Male Valve (Cole Parmer 30600-02) 

• Tygon Tubing (0.25 inch I.D.)  

• Calibrated Syringe (60 cc, Air-Tite TL60) 

• 1 Liter Tedlar Bag (SKC, 232-01) 

• Shroud 

• Helium Tank (disposable or cylinder with regulator attachments) 

• Helium Detector 

• VOC, Oxygen Carbon Dioxide, Methane Meters (if required) 

• Digital Pressure Gauge 

• Micro-manometer 

• Concrete/Acrylic Concrete Filler 

• Water 
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• Hand Broom/Dust Pan 

• Bucket 

• Paper Towels 




