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Section 1

Introduction

The U.S. Department of the Navy (Navy) Base Realignment and Closure (BRAC) Program
Management Office (PMO) West has prepared this Air Sampling Work Plan for Vapor Intrusion
Tier Response Evaluation (Work Plan) for the Navy’s Vapor Intrusion Area of Responsibility at
the former Naval Air Station (NAS) Moffett Field. Moffett Field is located at the northern end
of the Santa Clara Valley Basin, approximately 1 mile south of San Francisco Bay (Figure 1).
Groundwater at the Middlefield-Ellis-Whisman (MEW) Superfund Study Area (MEW Site) has
been contaminated with volatile organic compounds (VOCs), primarily the solvent
trichloroethene (TCE) (Figure 2). Portions of the former NAS Moffett Field are owned and
operated by the National Aeronautics and Space Administration (NASA) Ames Research Center
(Ames). The Navy is responsible for implementing a CERCLA mandated vapor intrusion
remedy within the area of the MEW Site on Moffett Field that is impacted by Navy sources
(Navy Area). The Navy Area is shown in Figure 3.
In June 1989, the United States Environmental Protection Agency (EPA), Region 9, issued a
Record of Decision (ROD) selecting the soil and groundwater cleanup remedy for the MEW
Site. The groundwater cleanup remedy includes extraction and treatment systems and slurry
walls to contain and to clean up groundwater contamination. The San Francisco Bay Regional
Water Quality Control Board (Water Board) provides oversight of Navy activities for the state of
California at former NAS Moffett Field.
In August 2010, EPA amended the 1989 ROD to select a remedy for the vapor intrusion pathway
to prevent subsurface contaminants from migrating into indoor air or accumulating in enclosed
building spaces at levels exceeding EPA’s indoor air cleanup criteria for long-term exposure
(EPA 2010). As specified in the 2010 ROD Amendment , the Vapor Intrusion Study Area is
defined as the area where TCE concentrations in shallow groundwater are greater than 5
micrograms per liter. The Navy is responsible for implementing the 2010 ROD Amendment
within the Navy Area.
This Work Plan was prepared pursuant to an agreement between the Navy, EPA, and the Water
Board for the Navy to implement the vapor intrusion remedy in the Navy Area (Appendix A).
This Work Plan was prepared by Accord MACTEC 8A Joint Venture (AM8AJV) on behalf of
Navy BRAC PMO West.

1.1

Purpose

As presented in the 2010 ROD Amendment, the appropriate response action for existing
buildings in the Navy Area will be determined by evaluation of indoor-air sampling results and
other lines of evidence for each building. Some of the existing buildings in the Navy Area have
not been characterized sufficiently to apply the ROD Amendment Response Action Tiering
System to determine the appropriate response actions. As a result, EPA requested that the
buildings be sampled in order to collect sufficient information for evaluation of the buildings
using the tiering system.
The purpose for this Work Plan is to collect indoor air samples for comparison to outdoor air
quality and indoor air cleanup levels (as provided in Table 3 of the 2010 ROD Amendment) for
use in placing the buildings in response action tiers as provided in the ROD Amendment. The
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Tier ranking determines the response action required for each building, using Tables 6A and 6B
in the ROD Amendment.
The sample locations have been selected based on building construction and use, previous
indoor air sample results, previous mitigation actions, and additional information about the
buildings, including the design and operation of building ventilation systems, potential
operational and maintenance sources for VOCs, and identified potential vapor intrusion
pathways.
The Navy’s sampling program is not designed to determine if an existing building qualifies for
Tier 4 (no action required) in Table 6B. Addendums to this Work Plan will be prepared as
needed for collection of additional data to provide multiple lines of evidence, to provide
mitigation and remediation design parameters, and to establish monitoring programs.

1.2

General Scope of Work

All buildings with a vapor intrusion pathway within the Navy Area that are in use or may be
occupied in the future have been included in the indoor air sampling program. Abandoned
buildings that are scheduled for demolition are excluded. A list of the buildings to be sampled is
provided in Table 1 and the building locations are shown in Figure 3.
The scope of work consists of the following components:


Continue to work with NASA Ames to collect the basic heating, ventilation, and air
conditioning (HVAC) system information for all buildings to be sampled, including
Buildings 239A, 243 and 243A. Information provided by NASA on the HVAC systems
of the buildings in the Navy Area is summarized in Table C-1 of Appendix C.



Approximately 1-2 months before the indoor air sampling event, schedule access and
conduct a resurvey of the buildings that have had HVAC system modifications since the
original building surveys during the week of November 14, 2011.



Logistics and schedules will be coordinated with Columbia Analytical Services’ Simi
Valley, California certified laboratory to ensure timely delivery of the sampling
equipment at Moffett Field and for receipt and processing of the samples at the
laboratory.



Approximately 1 month before the sample events, finalize plans and request access to
the buildings and the site area at NASA Ames for collection of the air samples. The
request and notification will be made to the NASA Ames Environmental Management
Division (EMD). Formal notification of the upcoming sampling event will also be
submitted to EPA and the Navy Resident Officer in Charge of Construction (ROICC).



The storage boxes, sample canisters and other equipment and supplies will be mobilized
to the Moffett Field field office, the week prior to the initial sampling event.
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Buildings without an HVAC system will be sampled for 8, 10 or 24 hours, depending on
use and occupancy. Buildings with an HVAC system that supplies outdoor air to a
portion or all of a building will be sampled twice: once during work hours with the
HVAC system operating and once after the building ventilation system has been shut
down (or converted to internal air circulation) for 36 to 48 hours. The sampling duration
will be 8 or 10 hours for buildings that only operate between roughly 7 a.m. to 6 p.m.
The sampling duration will be 24 hours for buildings that are unoccupied or may be
occupied 24 hours/day.



Building 210 has a vapor collection system in operation beneath a raised floor in Room
145. A 8-hour sample will be collected from within the crawl space beneath the raised
floor after the vapor collection system has been shut down for at least 48 hours.



Selected ambient 24-hour outdoor air samples will be collected during each indoor air
sampling date.



The air samples will be analyzed by Method TO-15 SIM (Selected Ion Monitoring) for
the chemicals of concern (COC) that are listed in Table 3 of the ROD Amendment.
These COCs are TCE, perchloroethene (PCE), cis- and trans-1,2-dichloroethylene
(DCE), vinyl chloride, 1,1-dichloroethane (DCA) and 1,1-DCE.



A validation quality assurance review will be conducted of the laboratory analytical
results.



The analytical results will be compared to the indoor air cleanup levels that are
presented in Table 3 of the ROD Amendment and to ambient outdoor air concentrations.



The indoor air data will be evaluated using the Response Action Tiering System criteria
as presented in Table 6A and 6B of the ROD Amendment. Detailed operation and
performance information will be requested from NASA for the HVAC systems for
buildings which had results that exceeded the indoor air cleanup levels.



Buildings will be identified that may require collection of additional information for
vapor intrusion assessment such as collection of subslab soil vapor samples, either as a
result of not being able to collect indoor air samples without the HVAC system
operating or in internal air circulation mode; or where buildings are classified as Tier 1
and NASA will not consider modification of the HVAC system to control vapor
intrusion. A report will be prepared that documents sampling activities, provides the
sample results and laboratory reports, presents the tiering system evaluation and results,
provides recommendations based on the results of the tiering system evaluation, and
provides the available information on the HVAC systems for the Tier 1 buildings. The
report will include the following additional information (EPA 2011).
o Building conditions, occupancy and use conditions, summary of
building/property-specific data, including identification of potential pathways for
subsurface vapor intrusion;
o Evaluation of current indoor air ventilation system (e.g., HVAC) operations,
building and property surveys as provided by NASA;
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o Description of any interim vapor intrusion mitigation measures taken at the
building to date, and a description of the tasks being performed to monitor the
ongoing effectiveness of the measures;
o Description and summary of all lines of evidence and specific data collected to
determine response action tier;
o Map of building/property layout and actual sampling locations;
o Sampling and data collection results and summary of data;
o Laboratory analytical data;
o Proposed response action tier designation and, where necessary, indicate what
additional information is needed to determine response action tier;
o Quality Assurance/Quality Control data and activities;
o Description of access requirements for the work to be performed, existing access
conditions, and expected additional tasks necessary and scheduled to obtain
access;
o Description and schedule if an existing engineered vapor intrusion control system
will be utilized that may not require a Building/Property-Specific Remedial
Design;
o Recommendations, and proposed follow-up actions; and
o Schedule.


If sampling shows the need for additional characterization, then a separate work
plan/SAP addendum will be developed to provide the additional sampling.
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Section 2

Site Description

The Navy Area is within the Vapor Intrusion Study Area on Moffett Field (Figure 3). NAS
Moffett Field is a National Priorities List site (EPA ID: CA2170090078). The EPA is the lead
regulatory agency responsible for directing the cleanup process under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and per a Federal Facility
Agreement. The San Francisco Regional Water Quality Control Board is the state lead agency.

2.1

Site History and Background

The former NAS Moffett Field site was originally commissioned as NAS Sunnyvale in 1933. In
1935, the facility was transferred to the U.S. Army Air Corps. In 1939, Ames Aeronautical
Laboratory obtained a permit to use a portion of the property. NAS Sunnyvale was returned to
the Navy in 1942 and was renamed NAS Moffett Field. In 1991, the BRAC Commission
designated NAS Moffett Field for decommissioning and transfer to NASA. On July 1, 1994,
NAS Moffett Field was transferred to NASA Ames with the exception of the military housing.
The military housing was assigned first to the U.S. Air Force and then to the U.S. Army. Part of
the former air station was designated for a NASA Research Park (SES-Tech 2010; Haley &
Aldrich 2011).
The NASA area is comprised of 213 acres that are planned for redevelopment as a collaborative
research and educational campus, with associated facilities. The buildings are located on the
original NASA Ames Campus and the NASA Research Park. Several buildings on Moffett Field
are unoccupied and designated to be demolished. The occupied buildings are used primarily as
office, research, or maintenance space (Haley & Aldrich 2011).
The MEW Site was brought into the Superfund program due to soil and groundwater
contaminated with chlorinated solvents (primarily TCE). The MEW Site extends from
approximately 1 mile south of U.S. Highway 101 along East Middlefield Road to within
approximately 0.7 miles of the north end of former NAS Moffett Field (Figure 2). Source areas
for the solvents have been identified on several former industrial properties located south of
Highway 101, and on former Navy and NASA areas of operation. The Navy is responsible for
groundwater cleanup from its sources, and operates a groundwater cleanup facility west of
Hangar 1 in the area of Installation Restoration Site 28, known as the West-Side Aquifer
Treatment System (WATS) area. The groundwater contamination in the WATS Area is
commingled with similar contaminants from the regional groundwater plume.
Vapors from the Site COCs are dissolved in groundwater and have been detected in buildings
overlying the shallow groundwater. The 2010 ROD Amendment was issued to address vapor
intrusion into buildings that overlie the contaminated shallow subsurface contamination. Within
the Navy Area (Figure 3), the Navy has the responsibility for implementing the vapor intrusion
remedy as described in the 2010 ROD Amendment.
Potential chlorinated solvent sources of groundwater contamination in the Navy area of
responsibility included a former dry cleaning facility, and former manufacturing facilities south
of Moffett Field. In 1994, the Navy removed the contaminant sources, tank, sumps, and
impacted soil and then began groundwater extraction and treatment.
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2.2

Hydrogeology

Groundwater aquifers beneath the Vapor Intrusion Study Area consist of shallow and deep
aquifer systems, separated by a laterally extensive aquitard approximately 40 feet thick (Table
2). The shallow aquifer system is generally less than 160 feet below ground surface.
Subdivisions within the shallow aquifer are designated as the upper A (also known as A), lower
A (also known as B1), B2, and B3 aquifers. The regional aquitard is designated as the B/C
aquitard. The zones below the B/C aquitard are termed the C aquifer and the Deep aquifers.
Groundwater flow in the shallow aquifer zone is generally to the north, while flows in the C and
Deep aquifers are generally to the northeast. The shallow and deep aquifer systems in the
Moffett Field and MEW Areas are not used for drinking water (Haley & Aldrich 2011).
The depth to water in the shallow A aquifer, which is the relevant groundwater zone for the
vapor intrusion pathway, varies from approximately 5 to 10 feet below ground surface in the
Moffett Field Area (Haley & Aldrich 2011). In the Navy Area, the seasonal variations in water
elevations may range from 0.5 to 4.4 feet but more typically range from 0.8 to 1.0 feet, with
higher levels in the spring and lower levels in the autumn. The hydraulic gradient is 0.005 to
0.007 feet per foot to the north (ERS-JV and Brown and Caldwell 2011).

2.3

Vapor Intrusion ROD Amendment

In August 2010, EPA amended the MEW Site 1989 ROD to select a remedy for the vapor
intrusion pathway to prevent subsurface volatile contaminants in groundwater from migrating
into indoor air or accumulating in enclosed building spaces at levels exceeding EPA’s indoor air
cleanup criteria for long-term exposure for residential and commercial buildings. The ROD
Amendment provides a tiering system to determine the appropriate response action for each
building/property within the Vapor Intrusion Study Area. The tiering system for existing
buildings is based on indoor air sampling with or without engineering controls in place and other
lines of evidence. The corresponding response action may include both engineering and
institutional controls (EPA 2010).

2.4

Previous Vapor Intrusion Sampling

Indoor air sampling has been conducted in buildings within the Vapor Intrusion Study Area since
the mid- 1990s. The studies have varied from one-time sampling events to extensive multiple
sampling events to determine variations in concentrations over time and under different site
conditions. Some events evaluated multiple sampling methods and reproducibility of results.
Sample durations have varied from grab samples to 7 days.. Buildings 16 and N210 have had
interim mitigation measures implemented to address vapor intrusion and reduce indoor air
concentrations of Site COCs to below the indoor air cleanup levels. Historic sampling reports are
included in the references in Section 7.0. A summary of indoor air sample results by building as
listed on NASA Ames website (http://environment.arc.nasa.gov/reports/map.html) is provided in
Appendix B.
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Section 3

Building Survey Results

Building survey activities were conducted at 22 buildings located within the Navy Area in
accordance with the Draft Building Survey Plan for Vapor Intrusion Sampling (AM8AJV 2011).
The buildings surveyed are listed in Appendix C, which also contains a figure showing the
buildings, the completed survey forms along with a summary table of the survey results. The
purpose of the building surveys was to evaluate the building use, conditions, and operations, and
to gather data to select sampling locations for the Work Plan. Information collected during the
building surveys include observations on building construction and integrity, mechanical systems
and operations, tenant use and activities, and use and storage of chemicals. In addition,
interviews were conducted to understand building hours of use/occupancy, tenant activities,
system operations, and historic uses.

3.1

Pre-survey Activities

NASA supplied information to the Navy on underground utility lines, building ventilation
including HVAC systems, and chemicals stored and used in buildings. This information was
compiled and entered into the building-specific survey forms.
Historical indoor air monitoring data were collected from NASA and reviewed, along with 2009
and 2010 groundwater sampling and monitoring data, prior to conducting the surveys. Floor
plans for all floors were attached to each building-specific survey form.
The locations of waste storage areas, fueling tanks, and potential VOC source areas were
identified within the Navy Area during the building surveys.

3.2

Potential Sources and Pathways of Vapor Intrusive Volatile
Organic Compounds

Potential sources of VOCs in indoor air and the potential pathways and receptors are provided
below. The COCs for the vapor intrusion pathways, as specified in the 2010 ROD Amendment,
are TCE, PCE, cis- and trans-1,2- DCE, vinyl chloride, 1,1-DCA and 1,1-DCE. Table 3 shows
the cleanup levels for these constituents in indoor air.
Sources of VOCs. Potential indoor exposure to VOCs could result from one or a combination
of the following sources.


Volatilization of dissolved VOCs in groundwater or soil and soil gas and migration into
a building structure.



Occupational, household, or consumer product use inside or outside of the
building/workplace.



Contribution from outdoor air moving into a building through opened doors or windows
or from outdoor air supply intakes of HVAC systems. This outdoor air can include
contributions from off-site background concentrations, nearby industrial emissions, and
volatilization from the subsurface to outdoor air near the building.

Pathways. Chemicals may volatilize from the groundwater and soil migrate upward and enter
buildings through voids and cracks in the floors, dry conduits, or subsurface structures (e.g.,
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basements and other subsurface structures), and then migrate upward through elevator shafts,
stairwells and utility conduits. For buildings with basements, VOCs may volatilize from
groundwater intrusion directly through the basement floor and walls; receptors inside the
buildings could inhale these vapors. VOCs may volatize from products used in the buildings and
disperse into work areas.
Potential Receptors. Potential receptors are persons in existing and future buildings in the
Vapor Intrusion Study Area. While there are no acute health concerns, the response action in the
ROD Amendment is designed to protect building occupants from potential long-term inhalation
exposure to COCs.

3.3

On-Site Building Survey

The building survey form served as the basis for building inspection and interviews with
tenants/occupants. Information documented on the building survey form included chemical use
and storage in the building as a preliminary evaluation of other occupational sources. During the
inspections conducted during the week of November 14, 2011, the survey teams made
observations of building construction and integrity, mechanical systems and operations, tenant
use and activities, and use and storage of chemicals. In addition, they conducted interviews to
understand hours of use/occupancy, tenant activities, system operations, and historic uses. The
survey team conducted the following activities:


Examined basements, rooms and floors to identify areas where COCs were used or are
present.



Located plumbing and piping systems, power conduits, communication conduits,
elevator shafts, sumps, and floor drains that penetrated the base slab.



Examined the structural condition of the building, including locating areas where the
floor is cracked or seamed.



Verified information on chemical use and storage in the building, and inquired about
operational procedures in laboratory and maintenance areas.



Made observations of the HVAC system layout and use by the building occupants, and
requested additional information on HVAC system design and operation.



Gathered information about building use schedules.



Screened work areas and chemical use and storage areas for VOCs using a part per
billion by volume (ppbv) level photoionization detector.



Took photographs, where permissible, of the ventilation systems, floor and wall cracks,
crawl spaces, storage areas, and potential VOC source, including laboratories.



Observed potential sample locations inside and outside the buildings.



Surveyed the building exterior for chemical and waste storage areas, loading docks, and
ventilation system intake and exhaust areas; inquired about vents and exhaust systems
on building roofs.
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3.4

Building Survey Evaluation

The information from the building surveys has been compiled into a table that is provided in
Appendix C. The table includes information on building work hours, number of floors and
approximate area in square feet, vapor intrusion pathways (e.g., basements and crawl spaces,
floor structural condition, vertical conduits and elevators), and HVAC systems.
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Section 4

Indoor Air Sampling Plan

Indoor air sampling will be conducted at all buildings within the Navy Area that are currently in
use or will be used in the future. Buildings that are not in use and planned for demolition will not
be sampled. The list of buildings to be sampled are listed in Table 1 and shown in Figure 3.

4.1

Basis of the Sampling Program

The results of the building surveys were used to develop the sampling program. There are three
types of samples: work areas, potential pathways and background (ambient and ventilation
intake). Samples will be collected in the breathing zone of work areas (offices areas, meeting
rooms and high traffic areas – hallways), at vapor intrusion pathways (foundation cracks,
expansion joints, crawlspaces, drains and pipe inlets), and of ambient outdoor air. Grab samples
will be collected in elevator shafts (ventilation pathways between floors). In selecting sample
locations, priority is given to basement and first floor work areas, followed by potential
pathways, then second through fourth floor work areas.
In buildings with HVAC systems, indoor air samples will be collected during normal work hours
with the HVAC system operating, and at the end of a 3-day holiday weekend after the HVAC
system has been shut down for 36 to 48 hours. The sampling duration will be 8 or 10 hours for
buildings that operate between roughly 7 a.m. to 6 p.m., depending on the length of a regular
work day for the employees in the building. The sampling duration will be 24 hours for
buildings that may be occupied irregularly 24 hours/day, 7 days/week, outside of daytime work
hours. Buildings that have consecutive 8 hour shifts throughout the 24 hour day (such as
Building 15 – Security) will be sampled using a 24-hour sample. The number of samples per
building is provided in Table 4, and Table 5 lists each sample by name and provides the location,
duration, type of sample, sampling rational and the tentative date for collection of the samples.
Outdoor air samples will also be collected to establish background or ambient air concentrations
at the time of sampling. The duration of the outdoor air samples will be 24 hours.

4.2

Data Quality Objectives

The data quality objectives (DQOs) are described in detail in Worksheet #11 of the Sampling
and Analysis Plan (SAP) in Appendix D. A summary of the DQOs are provided below.
4.2.1 State the Problem
Releases of chlorinated solvents from onsite and offsite sources have impacted the shallow
groundwater underneath the former NAS Moffett Field Area, primarily with TCE. Volatilization
of VOC contamination in shallow groundwater or soils is the source of vapor intrusion into
buildings at the MEW Site. The seven identified COCs are TCE, PCE, vinyl chloride, 1,1-DCE,
1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE.
In 2010, the EPA amended the 1989 ROD for the MEW Site to select a remedy for the vapor
intrusion pathway to prevent subsurface contaminants from migrating into indoor air and
accumulating at levels exceeding the indoor air cleanup levels. The ROD Amendment provided
a tiering system to determine the appropriate response action for each building/property within
the Vapor Intrusion Study Area. Sampling activities were conducted by NASA and EPA in many
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of the buildings within the Navy Area. Data evaluation revealed that data gaps exist due to
unsampled buildings within the study area. Existing data are not sufficient to perform the ROD
Amendment response action tiering.
4.2.2

Identify the Goals of the Study

The goal of the study is to support selecting the appropriate response action based on the tiering
system in the 2010 ROD Amendment. This includes answering the following questions.


Do the indoor air concentrations exceed the outdoor (background) air concentrations and
indoor air cleanup level for any of the seven COCs?



Are the indoor air concentrations greater than the background air concentrations but
below indoor air cleanup levels for any of the seven COCs?



Do the outdoor (background) air samples have detected levels of any of the seven
COCs?



Are there occupational or consumer product sources within the building that may
contribute to detectable levels of the seven COCs in indoor air?

4.2.3

Identify the Information Inputs

Data needed for selecting sample locations and applying the Response Action Tiering System
include the following items.






4.2.4

2011-2012 Building survey results
2011-2012 Validated indoor and outdoor air samples results
2003- 2011 Historical validated air sampling, groundwater monitoring results, and soil
gas data from the Navy Area
EPA cleanup levels for the seven COCs as established in 2010 ROD Amendment
Laboratory analytical method with limits below the cleanup levels
Outdoor air (background) concentrations for the seven COCs
Define the Boundaries of the Study

The boundaries of the Vapor Intrusion study are as listed below.






The approximate lateral boundaries are the buildings within the Navy Area (see Figure
3).
The approximate vertical boundaries for work area samples are limited to the breathing
zone between 36 to 60 inches above the floor.
Building occupancy temporal boundaries are 8 hour work shifts during 7 AM – 6 PM for
most buildings, or 10 hour work shifts for the research park buildings. For laboratories,
the temporal boundary is 24 hours/day and includes weekends; this assumes workers my
come in at any time to attend to ongoing research.
Buildings with no HVAC system will be sampled after 36 to 48 hours with the windows
and doors closed to limit ventilation from outside air to the extent possible.
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4.2.5

Buildings with HVAC systems will be sampled with the HVAC system operating and
with the HVAC system off.
Building 210 has a vapor collection system in operation beneath a raised floor in Room
145. A sample will be collected from within the crawl space beneath the raised floor
after the vapor collection system has been shut down for at least 48 hours.
Sampling will be conducted over 2 to 3 weeks during late spring to early summer.
Temperature boundaries are the daily temperature variations. This is a one-time sample
event so the results will not reflect any seasonal variations. Addendums to this sampling
plan will be prepared as needed for collection of additional samples.
The approximate, planned temporal boundary for vapor intrusion sampling fieldwork
will be after the final work plan and SAP are approved in spring 2012
Develop the Analytical Approach

Indoor air samples will be collected using individually clean-certified stainless steel sample
canisters and analyzed for the seven COCs using EPA Method TO-15 SIM. Quality control
(QC) samples will be collected in conformance with Worksheets #12, #20, and #28 in the SAP.
QC samples will include field duplicates and laboratory method blanks.
4.2.6

Specify Performance or Acceptance Criteria

Ensuring data quality and reducing decision errors will rely on prudent analytical test selection,
instrument calibration and performance, standard operations, and sample design. Limits on the
decision errors will be minimized by performing data usability assessments using PARCCS
criteria (precision, accuracy, representativeness, completeness, comparability, and sensitivity)
and third-party data validation. Sampling error will be minimized by using the following
resources and standard procedures:







4.2.7

Appropriately trained and experienced personnel;
Proper field notation and logbook procedures;
Standard procedures for sample collection, handling, and analysis;
Qualified off-site laboratory for sample analysis;
Third-party data validator to confirm data;
Ten percent of the data are subjected to a Level IV validation; the remaining 90% of the
data will be validated per Level III procedures. and
Additional runs of sampling to confirm the results if necessary.
Develop the Plan for Obtaining Data

To determine the appropriate tier and corresponding response action for the non-residential
buildings within the Navy Area, a VI investigation will be conducted that will consist of indoor
air sampling and background air sampling. Based on a review of current and future use of the
buildings in the Navy Area, the historic indoor air sampling data and the results of the building
surveys, 22 non-residential buildings (Figure 3) have been selected for vapor intrusion sampling.
A total of 221 indoor air samples will be collected from 131 locations within the 22 buildings.
The number of sample locations per building varies from one in Building 76 to 48 in Building
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239. The number of samples for each building is provided in Table 4. Table 5 lists each sample
by name and provides the location, duration, type of sample, sampling rational and the tentative
date for collection of the samples.
A total of 29 outdoor air samples will also be collected to provide information on ambient
background air and air concentrations near outdoor air ventilation system intakes. Sampling will
be conducted over a 2 week period. Initially, samples will be collected from buildings without an
engineering control, and from buildings with an engineering control (e.g., HVAC system)
operating. Buildings with an engineering control (HVAC systems) also will be sampled at the
end of the 3-day Memorial Day weekend after the engineering control (HVAC system) has been
shut down for minimum of 36 to 48 hours. Building 210 has a vapor collection system in
operation beneath a raised floor in Room 145. This system will also be shut down for at least 48
hours prior to collection of the HVAC shut down samples. Duplicate samples will be collected
at a rate of 10 percent (total of 29 duplicates). This makes an estimated total of 279 samples.
Details of the sampling plan are provided in Section 4.5.
If sampling shows the need for additional characterization, then a separate work plan/SAP
addendum will be developed to provide the additional sampling.

4.3

Sampling Protocols

Indoor air samples will be collected using 6-liter canisters equipped with a fixed-rate flow
controller and a particulate filter. Prior to use, the analytical laboratory will clean and
individually certify the canisters and flow controllers to be used for indoor air analysis. For work
area samples, the sample canister will be placed 36 to 60 inches above the floor. For vapor
pathway samples, the canisters will be placed within crawl spaces, hoses will be used to sample
within cracks and from the Building 10 tunnel, and grab samples will be collected from within
elevator shafts.
After collection of the air samples, the sample canisters will be collected, packed, and labeled in
the field and then submitted to the analytical laboratory under chain of custody in accordance
with Worksheet #27 in the SAP. Ground transportation will be used for sample shipping to the
laboratory.
Indoor and outdoor air samples will be analyzed by an Environmental Laboratory Accreditation
Program (ELAP) certified analytical laboratory using EPA Method TO-15 SIM for the COCs
and results will be reported in ppbv and micrograms per cubic meter (µg/m3). The samples will
be analyzed with a standard turnaround time of 10 business days for the initial email report. The
hard copy Level D report will be provided within 21 days of receipt of the samples. A quality
assurance (QA)/quality control (QC) evaluation of the data will be performed upon receipt of the
analytical results.
A detailed listing of sampling protocols is provided in SAP Worksheet #14 in Appendix D.
4.3.1

Indoor Air Sampling

Sample locations and number of samples to be collected for each building were selected using
the results of the building surveys. Details on sample locations and numbers are provided in
Section 4.5. Indoor air samples will focus on the basement and ground floor of the building, but
will also include samples from upper floors in areas of vertical conduits and in areas of HVAC
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distribution vents when the air intake is in the basement or first floor. The inlet of the indoor air
sampling devices will be placed within the breathing zone. One field duplicate will be collected
for every 10 samples.
Buildings sampled in the Vapor Intrusion Study Area can be tiered based on whether the
building is sampled with or without an operating engineering control:
1.

Buildings sampled with an operating engineering control (e.g., HVAC system); and

2.

Buildings sampled without an operating engineering control or with the engineering
control turned off.

Group 1 - Buildings sampled with Engineering Control Operating (HVAC system).
Buildings with an engineering control (e.g., HVAC system) will be sampled while the
engineering control (HVAC system) is operating during normal working hours, and at the end of
the weekend after the HVAC system has been shut down or switched to internal air circulation
for 36 to 48 hours. If the engineering control system cannot be shut down nor the ventilation
system converted to internal air recirculation, then the shutdown sample will not be collected.
Building 210 has a vapor collection system in operation beneath a raised floor in Room 145. This
system will also be shut down for at least 48 hours prior to collection of the HVAC shut down
samples.
Time-integrated 8-hour, 10-hour or 24-hour air samples will be collected for the ventilation
system operation samples to coincide with building-specific, normal workday occupancy. The
sample period for the engineering control (HVAC) shutdown samples will match the duration of
the engineering control (HVAC) operation samples.
Information regarding engineering control (HVAC) operations will be verified with NASA to
provide a basis for proper shutdown and sample duration criteria. The available shutdown and
sampling period will be limited to weekend hours. The engineering control (HVAC) shutdown
air samples will be collected at the same locations as the engineering control (HVAC) operating
samples. Air samples will be collected using 6-liter canisters to provide consistent data
collection methods during both sample events. Pathway samples from the elevator shafts will be
collected as grab samples.
Group 2 - Buildings sampled without Engineering Control Operating(e.g., HVAC
system off). Air samples will be collected during normal occupancy hours using 6-liter
canisters, with the building windows shut to the extent possible. These samples will be collected
over 24 hours beginning on Monday after the building has been closed up, with the windows
shut, for over 48 hours, when possible.
4.3.2

Outdoor Air Sampling

For each event of indoor air sample collection, 1 to 6 outdoor air samples will be collected. The
samples will be collected at outdoor locations near the building(s) being sampled for indoor air
and near HVAC system intakes. A map showing the ambient air sample locations is provided in
Appendix E. The outdoor sample will be collected concurrently with the indoor air samples.
Outdoor air samples will be collected using the same sampling methodology used for the indoor
air samples (e.g., 6-liter canister equipped with individually certified, fixed-rate flow controller
and a particulate filter). The outdoor samples will be collected within the same time period as
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when the indoor air samples are collected. Outdoor air samples will be analyzed and reported in
ppbv and µg/m by a NELAP-certified analytical laboratory using EPA Method TO-15 SIM
(selected ion monitoring) for the chemicals of concern.
3

During field sampling, weather conditions will be recorded every few hours for weather station
Moffett NAS – KNUQ from the internet site:
http://www.wunderground.com/cgi-bin/findweather/hdfForecast?query=94035 ; or mobile web:
http://m.wund.com/cgi-bin/findweather/getForecast?brand=mobile&query=Moffett+Field%2C+CA .

4.3.3

Soil Gas and Sub-Slab Soil Vapor Sampling

Collection of soil gas samples from adjacent to the exterior of buildings and from directly
beneath the foundation of buildings is not part of the existing work scope. Collection of such
samples may be selected in the future to provide additional lines of evidence to evaluate whether
concentrations detected in indoor air are the result of vapor intrusion from the subsurface or
whether other sources of COCs are contributing to indoor air concentrations.

4.4

Analytical Method and Data Review

Indoor and outdoor air samples will be analyzed by a NELAP-certified analytical laboratory
using EPA Method TO-15 SIM for the COCs and results will be reported in parts per billion by
volume (ppbv) and µg/m3. TO-15 SIM provides detection limits below the cleanup levels and
background outdoor air (see Worksheet #15). The samples will be analyzed with a standard
turnaround time of 10 business days for the initial email report. The hard copy Level D report
will be provided within 21 days of receipt of the samples. A QA/QC evaluation of the data will
be performed upon receipt of the analytical results.
The air samples will be analyzed for TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2DCE, and trans-1,2-DCE.
4.4.1

Sample Quality Control Tasks

QC samples will be collected at a frequency designated in Worksheets #12, #20, and #28. QC
samples will include field duplicates on a basis of one for every 10 field samples (10%) and
laboratory method blanks. Analytical methods will include performing initial calibrations,
continuing calibration, tuning, reagent blanks, instrument blanks, surrogates, replicates,
laboratory control spikes, and other applicable QC as defined by the EPA Method.
The air samples from indoor and outdoor locations will be collected through laboratory-supplied,
6-liter, individually certified, and evacuated canisters. Each canister is equipped with
individually certified fixed-rate flow controller, an analog gauge, and a particulate filter provided
by the laboratory.
Indoor and outdoor air samples will be collected, handled, and shipped to the selected laboratory
in accordance with the guidelines presented in Worksheet #27, Sample Custody Requirements,
and Worksheet #26, Sample Handling System. Field QC samples will be collected and analyzed
as directed in Worksheets #12 and #20. Details of QC sample measurement and performance
requirements are presented in Worksheet #28 of the SAP.
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4.4.2

Data Review and Management

Data from this sampling effort will be generated from three primary pathways: field activities,
laboratory analytical data, and validated data. Data generated during field activities will be
recorded using a field logbook and field forms. The field team lead will review these forms for
compliance with QC criteria established in this SAP for completeness and accuracy.
Upon sample arrival, the laboratory will verify each sample’s physical condition and ensure that
all pertinent documentation associated with each sample is complete. Data generated from the
laboratory analysis will be recorded in hardcopy and in electronic data deliverables for
submission to the Navy NEDD/NIRIS (NIRIS Electronic Data Deliverables/Naval Installation
Restoration Information Solution) website. The laboratory QA director will review the data
before it is submitted for third-party data validation.
Pertinent data (i.e., geological, spatial, and temporal descriptions) from the field records and
third-party-validated, electronic data deliverables will be entered into the Navy’s NEDD/NIRIS
web-based database. Hard-copy field records will be stored in a secure project file.
4.4.3

Third-Party Data Validation

Data generated for this project will be reviewed and verified by the AM8AJV CQM and
validated by Laboratory Data Consultants, Inc. (LDC), an independent, third-party, data
validation laboratory located in Carlsbad, California. The data validation process and criteria are
described in Worksheets #33–37.
All data will be independently validated using the DQOs established for the project. Ten percent
of the data are subjected to a Level IV validation. The remaining 90% of the data will be
validated per Level III procedures. The data validator will facilitate uploading the validated data
into the Navy’s NEDD/NIRIS database in accordance with Environmental Work Instruction
(EWI) #6 (NAVFAC SW 2005).
4.4.4

Documentation and Records

In association with sample collection, field personnel will document all pertinent data,
electronically and manually, including date, time, location (coordinates), field personnel, weather
conditions, instrument identification, and any other factors that may affect data quality. COC
procedures (Worksheet #27) will be followed for all sample handling, storage, and shipping. All
hardcopy data (e.g., field logbooks, photos, hard copies of COC forms, and other items) will be
housed at the AM8AJV office in San Diego, California and kept in the project files as described
in Worksheet #29.
Laboratory data packages and reports will be archived at AM8AJV or Navy Administrative
Records offices. Laboratories that generated the data will archive hard-copy data for a minimum
of 10 years. Field data associated with sampling will be recorded manually in the project field
book.

4.5

Sampling Activities

Approximately 2 months before the first indoor air sampling event, the Navy will request access
from NASA to resurvey the buildings that have had HVAC system modifications since the
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original survey during the week of November 14, 2011. The original survey sheets will be
updated. After review of the recent HVAC modifications, the building survey summary sheet
will be updated, and the revised information along with a tentative sampling schedule will be
finalized and provided to NASA and EPA. The schedule will also be supplied to the Navy
ROICC at Moffett Field, and Columbia Analytical Services laboratory.
After approval of the overall sampling schedule by EPA and NASA, the Navy will request
access to the buildings and areas of NASA. This request will include maps showing specific
sample locations and building specific schedules that the NASA EMD can provide to each
building coordinator. Floor plans, maps, and photographs showing the proposed sample locations
are provided in Attachment E of this work plan. A pre-sampling meeting will be scheduled with
NASA and EPA to review the logistics and protocols for the sampling events, access
requirements, sample setup and security, HVAC operation contacts and schedules, requirements
for weekend and evening work, and NASA Ames safety/security requirements including 24-hour
contacts information. If requested by NASA, pre-meetings can include individual meetings with
specific building coordinators, Plant/Facility Engineering, and NASA security. A notice will be
provided to the building coordinators to provide to site workers with information on the
upcoming sample event and instructions to not tamper with the sample canisters and not use or
apply compounds or liquids containing VOCs in the area of the canisters.
Buildings without engineering controls (HVAC systems) will be sampled during normal work
hours, with the windows shut. These non-engineering control building samples will generally be
collected on Monday after the building has been closed, with the windows shut, for over 48
hours.
Buildings with engineering controls (HVAC systems) will be sampled twice. Samples will be
collected during a normal workday with the HVAC system operating. The second sample event
will be collected after the engineering control (HVAC system) has been shut down, or converted
to internal air circulation, for 36 to 48 hours.
To meet logistical requirements for sample collection, the buildings have been split into two
sample groups - buildings without and without an engineering control (e.g., HVAC system). The
buildings with engineering controls (HVAC systems) will be sampled with and without the
engineering control operating. The engineering control (HVAC) shutdown samples will be
collected at the end of a 3-day holiday weekend after the engineering control (HVAC system)
has been shut down for a minimum of 36 to 48 hours. The tentative project sampling program is
provided in Table 5. The program information includes the building and the room location of
each sample, the proposed sample duration (8-hour, 10-hour or 24-hour), a list of ambient air and
duplicate samples by sample date, the type of sample to be collected (work area or pathway), and
the rationale for selection of the locations. Floor plans showing the sample locations are provided
in Appendix E.
Logistical arrangements for shipping of sample canisters have been coordinated with the
laboratory. The week prior to the initial sampling event, the storage boxes, canisters and other
equipment and supplies will be mobilized to the Moffett Field field office.
NASA EMD and the building coordinators will be re-notified at least one week and again 48
hours prior to each sampling event. The field team will mobilize to the field office at least one
day prior to the onset of sample collection to prepare and setup equipment. Sufficient sampling
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personnel will be provided so that all the individual canisters for each building can be opened
within 30 to 45 minutes. Building tenants will be informed to not apply or use chemicals,
cleaners, cosmetics or fuels (VOC containing materials) in the area of the canisters 48 hours
prior to and during the sample period. Notices will be posted with each canister informing
people that the canisters should not be moved or tampered with, and a phone number will be
provided to answer questions and address concerns. Canisters in public access areas will be
secured with chains and a lock.
At completion of the sample period, the canisters will be sealed, retrieved, and returned to the
field office. The sample canisters will be collected, packed, and labeled in the field office, and
then shipped to the analytical laboratory under chain-of-custody in accordance with Worksheet
#27 in the SAP.

Final Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

4-9

May 2012
AM8A-0814-0010-0007

This page intentionally left blank

Final Air Sampling Work Plan for Vapor Intrusion 4-10
Former NAS Moffett Field

May 2012
AM8A-0814-0010-0007

Section 5

Response Action Tiering System

The Response Action Tiering System in the 2010 ROD Amendment classifies buildings by the
need for response action according to the detected concentrations of Site COCs in indoor air as
specified in Tables 6A and 6B of the ROD Amendment. Table 6A is for existing commercial and
residential buildings with passive or active engineering controls in place. Table 6B is for existing
commercial and residential buildings with no engineering control in place. Table 8 of the ROD
Amendment provides EPA’s selected vapor intrusion remedy for existing and future buildings in
the Vapor Intrusion Study Area. The tiering descriptions, the response actions and the selected
remedies provided in Tables 6A, 6B and 8 of the ROD Amendment are compiled and presented
in Table 6.
Buildings are classified as Tier 1 if the indoor air concentrations for any of the seven COCs
exceed the outdoor air concentrations and the indoor air cleanup levels. Tier 1 buildings need an
appropriate engineering control implemented as a remedy to meet indoor air cleanup levels.
Governmental, proprietary, and informational institutional controls (ICs) will be implemented as
needed.
Buildings are classified as Tier 2 if indoor air concentrations are below cleanup levels, but the
sampling was conducted while an engineering control was in place or in operation. For Tier 2,
operation and maintenance of active ventilation systems will be maintained, or other selected
engineered remedies will be implemented to meet remedial action objectives. Long-term
monitoring and governmental, proprietary, and informational ICs will be implemented. If the
remedy is achieved through operation of an active ventilation system, then agreement of the
property owner must be contained in a recorded agreement.
For buildings without an effective engineering control in place or in operation, if the indoor air
concentrations exceed the outdoor air concentrations but are below the indoor air cleanup level
for any of the seven COCs, then the building is classified as Tier 3A. If the indoor air
concentrations are at or within the outdoor air concentrations, then the building is Tier 3B. Tier
3A and 3B buildings do not need an engineered remedy. Long-term monitoring is required for
Tier 3A, but not for Tier 3B. Governmental ICs will be implemented for both 3A and 3B.
Buildings are classified as Tier 4 when converging lines of evidence demonstrate there is no
longer the potential for vapor intrusion to exceed the indoor air cleanup levels. For Tier 4
buildings, no action is required after EPA approves confirmation sampling results and
documentation that no action is necessary. The sampling program is not designed to determine if
a building qualifies for Tier 4. Addendums to this sampling plan will be prepared as needed for
collection of additional samples to provide multiple lines of evidence, to provide mitigation and
remediation design parameters, and to establish monitoring programs.
Using the indoor air sampling results and Tables 6A and 6B of the 2010 ROD Amendment, the
buildings will be tiered in accordance with the Response Action Tiering System.
Recommendations will be prepared based on Table 8 of the ROD Amendment. If the data are
inconclusive, then additional lines of evidence will be considered and/or additional sampling
efforts may be recommended.
Recommendations may include proposed collection of soil vapor samples from the perimeter of
buildings or collection of subslab soil vapor samples to evaluate the need for, or provide design
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criteria for, a subslab ventilation and monitoring system. Detailed information on the operation
and performance of the HVAC systems for specific buildings may be requested from NASA to
evaluate if optimization of HVAC system performance may provide interim mitigation for
results that exceeded the indoor air cleanup levels. Interim mitigation measures may include
sealing cracks, conduits, and/or elevator shafts that penetrate foundations and floors;
refurbishing, retrofitting, and/or installing ventilation systems; and installing air purification
systems.

Final Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

5-2

May 2012
AM8A-0814-0010-0007

Section 6

Reporting and Schedule

A report will be prepared after evaluating the sampling results to the Response Action Tiering
System tables in the 2010 ROD Amendment. The report will document sampling activities,
provide the sample results and laboratory reports, present the Tiering System evaluation and
results, and provide recommendations based on the results of the Tiering System evaluation.
If sampling shows the need for additional characterization, then a separate work plan/SAP
addendum will be developed to provide the additional sampling.
The proposed schedule for implementation of the work plan and reporting of the results and
recommendations is provided in Appendix F. The indoor air sampling fieldwork is projected to
occur in May and June 2012. The report is expected to be finalized in December 2012.
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Figures
Figure 1. Moffett Field Location Map
Figure 2. Extent of TCE in Groundwater in the Upper Aquifer A/A1 Zone,
MEW Superfund Study Area
Figure 3. Vapor Intrusion Areas of Responsibility, Moffett Field Area

This page intentionally left blank.

37

780

1
101

DETAIL
AREA

4

80
580

CA

680

1

24

BERKELEY

SAUSALITO

80
1

LI
FO

13

INSET

580
SAN FRANCISCO
BAY

PLEASANTON

92
HAYWARD

82

SAN
MATEO

1

84

238
FREMONT

FORMER NAS
MOFFETT FIELD

NEWARK

92

REDWOOD
CITY

101
PALO
ALTO

280

237

680

MOUNTAIN
VIEW
SUNNYVALE

85

PACIFIC OCEAN
84

82

35

SAN JOSE

880

101

1

LEGEND
1

5

U.S. HIGHWAY

280

INTERSTATE HIGHWAY
FORMER NAS MOFFETT FIELD
WATER

NOTES:

0

STATE HIGHWAY

101

EATS - EAST-SIDE AQUIFER TREATMENT SYSTEM
NAS - NAVAL AIR STATION
U.S. - UNITED STATES
WATS - WEST-SIDE AQUIFERS TREATMENT SYSTEM

IA

OAKLAND

SAN
FRANCISCO

35

RN

5

10

Miles

BASE REALIGNMENT AND CLOSURE
PROGRAM MANAGEMENT OFFICE WEST
SAN DIEGO, CALIFORNIA

2009 ANNUAL
GROUNDWATER
REPORT
FOR
WATS
AND EATS
Indoor Air
Sampling Work
Plan for
Vapor
Intrusion

FIGURE
Figure 1 1-1
Moffett Field Location Map

REGIONAL LOCATION MAP

FORMER NAS MOFFETT FIELD, MOFFETT FIELD, CALIFORNIA
REVIEW: A
AUTHOR: GFG
DCN: SEST-3220-0004-0069
FILE NUMBER: SEST81R5967.mxd

SES-TECH

This page intentionally left blank.

Extent of TCE Concentrations
Aquifer A/A1 Zone
MEW Superfund Study Area
Moffett Field, California
DRAWN

TJH

JOB NUMBER

5012118006

CHECKED

CHECKED DATE

4/2012

Base Realignment and Closure
Program Management Office West
San Diego, California
APPROVED

FIGURE

2

APPROVED DATE

Friday, April 6, 2012 1:23:15 PM
P:\50000\5012118006_Moffett_Field\GIS\Projects\TCEMap.mxd

Reference:
EPA, 2010

This page intentionally left blank.

This page intentionally left blank.

Tables

This page intentionally left blank.

Table 1. Building List for the Navy Area of the Vapor Intrusion Study
Area
Building
Number

Building Use

Building Occupancy and Status

To Be Sampled

2

Gymnasium

intermittently occupied

Yes

3

Conference Center and
Cafeteria

occupied; to be demolished

Yes

6

Warehouse

abandoned; to be demolished

No

10

Boiler Plant for NASA Research
Park

occupied; to stay

Yes

12

Commissary

occupied; to be demolished

Yes

13

Commissary Warehouse

occupied; to be demolished

Yes

14

Offices & Storage

abandoned; to be demolished

No

15

NASA Security

occupied; to stay

Yes

16

Maintenance Contractor (IAP)
Office & Shops

occupied; to stay

Yes

29

Bicycle Shop

occupied less than 8 hours/day

Yes

45

Storage Facility

Occasionally occupied; to be
demolished

Yes

45A

WATS – open shelter

unoccupied; to stay

No

67

U.S. Post Office

occupied; to be demolished

Yes

76

Locksmith Shop

occupied less than 8 hours/day

Yes

107

ROICC Office

occupied; to be demolished

Yes

126

Moffett Historical Society
Museum

occupied; to be demolished

Yes

480

Racquet Ball Court

Unoccupied; ventilated siding

No

510

Maintenance Offices

occupied; to be demolished

Yes

529

Offices & Storage

abandoned; to be demolished

No

555

Tenant Offices

occupied, to stay

Yes

566

Tenant Offices

occupied, to stay

Yes

567

Warehouse

occupied; to be demolished

Yes

N210

Offices & Storage
(former hangar)

occupied; to stay

Yes

N239

Life Sciences Building (offices &
laboratories)

occupied; to stay

Yes

N239A

Offices & Centrifuge

occupied; to stay

Yes

N243

Flight Guidance & Simulation
Laboratory

occupied; to stay

Yes

N243A

Welding & Machine Shop

occupied; to stay

Yes

T36-A

Office Trailer

occupied; above ground on blocks

No
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Table 2. Hydrostratigraphy of MEW and Moffett Field Areas,
Mountain View and Moffett Field, California
Unit

Unit Subdivision

Range of Approximate Depths
(feet below ground surface)
Top

Bottom

Upper portion of A (A) aquifer

0 to 13

15 to 35

Lower portion of A (B1) aquifer

15 to 45

45 to 77

A/B

A/B (A/B2) aquitard

45 to 65

60 to 85

B

B2 (B2) aquifer zone

60 to 80

95 to 135

(B2/B3) aquitard

95 to 105

99 to 111

B3 (B3) aquifer zone

99 to 130

115 to 160

B/C

B/C (B3/C) aquitard

115 to 140

155 to 180

C

Unknown/undefined

155 to 160

250

Deep

Unknown/undefined

A

Generally deeper than 250

Note: The equivalent aquifer/aquitard designations for the MEW study area are in parentheses.
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Table 3. Indoor Air Cleanup Levels for Chemicals of Concern
for the Vapor Intrusion Study Area, Moffett Field, California

Chemical of Concern

Indoor Air Cleanup Level (μg/m3) *
Residential

Commercial

Trichloroethene

1

5

Perchloroethylene

0.4

2

cis-1,2-Dichloroethene

60

210

trans-1,2-Dichloroethene

60

210

Vinyl Chloride

0.2

2

1,1-Dichloroethane

2

6

1,1-Dichloroethene

210

700

* Cleanup Levels as presented in the Record of Decision Amendment for the Vapor Intrusion Pathway (EPA, 2010)
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Table 4. Number of Samples for Individual Buildings, Moffett Field, California

Building
2
3
10
12
13
15
16
29
45
67
76
107
126
210
239
239A
243
243A
510
555
566
567
Totals

8-hour
4

Indoor Air Samples
10-hour 24-hour

Grab

18

2
1
1

6
12
2
12

2
2
1
1
1

10
2
2
2
2
4
10
13
38
18
28
8
6

1
4
2
2

6
6
55

28

3
129

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

Ambient/Outdoor
Air Samples
24-hour

9

6
1
2
3
2
2
2

29

Duplicate Samples
2
1
1
1
2
2
1
1

1
3
4
2
4
2
2

29

Total Number of
Samples
4
22
8
14
3
16
14
3
4
4
2
4
17
18
48
22
37
12
10
8
6
3
279
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

8‐hour

Indoor Air Samples
M002‐1‐01

18‐May

Friday

2

1

100

NA

M002‐1‐02

18‐May

Friday

2

1

107

M002‐1‐03

18‐May

Friday

2

1

M002‐1‐04

18‐May

Friday

2

M045‐1‐01

18‐May

Friday

M045‐1‐02

18‐May

M010‐1‐01

Sample Name

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

Sampling Rationale

x

Work Area

Gymnasium

NA

x

Work Area

Gymnasium

109

NA

x

Work Area

Gymnasium

1

104

NA

x

Pathway

Gymnasium

45

1

101

NA

x

Work Area

Former Paint Shop

Storage, unoccupied

Friday

45

1

102

NA

x

Work Area

Former Paint Shop

18‐May

Friday

10

1

101

NA

x

Work Area

Boiler Plant

Storage, unoccupied
Main work area; east
side of room

M010‐1‐02

18‐May

Friday

10

1

101

NA

x

Work Area

Boiler Plant

Main work area; near
cubes in SW corner

M010‐1‐03

18‐May

Friday

10

1

101

NA

x

Work Area

Boiler Plant

M010‐T‐04
M010‐1‐05

18‐May
18‐May

Friday
Friday

10
10

Tunnel
1

Tunnel
102

NA
NA

x
x

Pathway
Work Area

Boiler Plant Tunnel
Boiler Plant

M010‐1‐06

18‐May

Friday

10

1

N104

NA

x

Work Area

Boiler Plant

M029‐B‐01
M029‐1‐01

21‐May
21‐May

Monday
Monday

29
29

Basement
1

Basement
106

NA
NA

x
x

Pathway
Work Area

Bicycle Shop
Bicycle Shop

M067‐1‐01

21‐May

Monday

67

1

C101

NA

x

Work Area

U.S. Post Office

M067‐1‐02

21‐May

Monday

67

1

104

NA

x

Work Area

U.S. Post Office

M076‐1‐01

21‐May

Monday

76

1

101

NA

Work Area

Locksmith Shop

M567‐1‐01

21‐May

Monday

567

1

107

NA

x

Work Area

Warehouse

M567‐1‐02

21‐May

Monday

567

1

102

NA

x

Work Area

Warehouse

M567‐1‐03

21‐May

Monday

567

1

104

NA

x

Work Area

Warehouse

M013‐1‐01

27‐May

Sunday

13

1

103

NA

x

Work Area

Commissary Warehouse

Work area near AC unit
General work area, shut
in with AC off
Main work area, near
former bollards
Main work area, near
electrical conduits
Work area, near
bathroom
Food storage, near
cracks or seam

M013‐1‐02
Ambient Air Samples
M045‐A‐01
M010‐A‐01
M029‐A‐01
M067‐A‐01
Duplicate Air Samples
M045‐1‐01
M310‐1‐01
M367‐1‐01

27‐May

Sunday

13

1

102

NA

x

Work Area

Commissary Warehouse

Merchandising storage,
near crack or seam

18‐May
18‐May
21‐May
21‐May

Friday
Friday
Monday
Monday

45
10
29
67

Ambient Air
Ambient Air
Ambient Air
Ambient Air

NA
NA
NA
NA

NA
NA
NA
NA

x
x
x
x

Background
Background
Background
Background

18‐May
18‐May
21‐May

Friday
Friday
Monday

45
10
67

1
Tunnel
Ambient Air

101
Tunnel
NA

NA
NA
NA

x

Duplicate
Duplicate
Duplicate

Former Paint Shop
Boiler Plant Tunnel
U.S. Post Office

27‐May

Sunday

13

1

103

NA

Duplicate

Commissary Warehouse

Buildings with no HVAC System

M313‐1‐01

Number of Indoor Air Samples = 22
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Ambient Air Samples = 4

x

x
x

x

Main gym floor
Potential future
occupancy
Potential future
occupancy
Boiler room, not
occupied

Main work area; near
tunnel & sump
In tunnel near Room
107
Office
Boiler room, near water
lines and sump
basement near drain
and conduits
work area
Near bathroom and slab
break

Duplicate Samples = 4
May 2012
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Name

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

Sampling Rationale

Main room in northern
corner, near closet
opening

Buildings with HVAC Systems ‐ HVAC in Operation
Indoor Air Samples

M126‐1‐01‐N

18‐May

Friday

126

1

103

on

x

Work Area

Museum

M126‐1‐02‐N

18‐May

Friday

126

1

103

on

x

Work Area

Museum

M126‐1‐03‐N

18‐May

Friday

126

1

102

on

x

Work Area

Museum

M126‐1‐04‐N

18‐May

Friday

126

1

106

on

x

Work Area

Museum

M126‐1‐05‐N

18‐May

Friday

126

1

101

on

x

Work Area

M003‐1‐01‐N

18‐May

Friday

3

1

105

on

x

Work Area

M003‐1‐02‐N

18‐May

Friday

3

1

C104

on

x

Work Area

M003‐1‐03‐N

18‐May

Friday

3

1

104A

on

x

Work Area

M003‐1‐04‐N

18‐May

Friday

3

1

122

on

x

Work Area

M003‐C‐05‐N

18‐May

Friday

3

1

Crawl Space

on

x

Pathway

Museum
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria

M003‐1‐06‐N

18‐May

Friday

3

1

105A

on

x

Pathway

M003‐1‐07‐N

18‐May

Friday

3

1

108

on

x

Work Area

M003‐1‐08‐N

18‐May

Friday

3

1

111

on

x

Work Area

M003‐1‐09‐N

18‐May

Friday

3

1

128

on

x

Work Area

Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria

M012‐1‐01‐N

21‐May

Monday

12

1

109D

on

x

Work Area

Commissary Warehouse

Cashier office

M012‐1‐02‐N

21‐May

Monday

12

1

109

on

x

Work Area

Commissary Warehouse

M012‐1‐03‐N

21‐May

Monday

12

1

119

on

x

Work Area

Commissary Warehouse

M012‐C‐04‐N

21‐May

Monday

12

1

Crawl Space

on

x

Pathway

Commissary Warehouse

By Cashier
Warehouse; near cracks
or seams
Under Room 119,
warehouse area

M012‐C‐05‐N

21‐May

Monday

12

1

Crawl Space

on

x

Pathway

Commissary Warehouse

Under Room 110

M012‐2‐01‐N

21‐May

Monday

12

2

214

on

x

Work Area

Commissary Warehouse

Office, near stairwell

M015‐1‐01‐N

22‐May

Tuesday

15

1

135D

on

x

Work Area

NASA Security

M015‐1‐02‐N

22‐May

Tuesday

15

1

118

on

x

Work Area

NASA Security

Office; staffed 24/7/365
Office, near electrical
conduits

NASA Security

Hallway, near Room 163
(HVAC) and Room 166
(office), near cubes

NASA Security
NASA Security

Hallway, near Room 163
(HVAC) and Room 166
(office), near cubes
Office

M015‐1‐03‐N

M015‐1‐04‐N
M015‐1‐05‐N

22‐May

22‐May
22‐May
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Tuesday

Tuesday
Tuesday

15

15
15

1

1
1

C107

C107
128

on

on
on

x

x
x

Work Area

Work Area
Work Area

Main room, south area
Previous sample
location
Access area for
bathrooms
Previous sample
location
Hallway, outside of
kitchen
Kitchen; near floor
drains
Office
Banquet Room
Beneath Room 105
Near conduit; phone
lines penetrate floor
Dining Room
Office; near kitchen
Work area with fire
place
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Name

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

Sampling Rationale

M015‐1‐06‐N

22‐May

Tuesday

15

1

C104

on

x

Work Area

NASA Security

N239A‐B‐01‐N

22‐May

Tuesday

239A

Basement

Basement

on

x

Work Area

Centrifuge and Offices

N239A‐1‐08‐N

22‐May

Tuesday

239A

1

125

on

x

Work Area

Centrifuge and Offices

N239A‐1‐09‐N

22‐May

Tuesday

239A

1

144

on

x

Work Area

Centrifuge and Offices

Hallway, near Room 101
(drain), R102W and
R104M (bathrooms)
and N108 (HVAC)
On bio‐dome
scaffolding
Opposite flammable
cabinet in highbay floor
area
Near sump with PID
detections

N239A‐1‐02‐N

22‐May

Tuesday

239A

1

145

on

x

Work Area

Centrifuge and Offices

Lab with no chemicals

N239A‐1‐03‐N

22‐May

Tuesday

239A

1

120

on

x

Work Area

Centrifuge and Offices

N239A‐1‐04‐N
N239A‐1‐05‐N

22‐May
22‐May

Tuesday
Tuesday

239A
239A

1
1

120
102

on
on

x
x

Work Area
Work Area

Centrifuge and Offices
Centrifuge and Offices

N239A‐1‐06‐N

22‐May

Tuesday

239A

1

C102

on

x

Work Area

Centrifuge and Offices

Near bio‐dome
equipment
Near storage basement
& conduits penetrating
floor
Office
Hallway near utility
rooms U101 and U102

N239A‐G‐07‐N

22‐May

Tuesday

239A

1

142

on

Pathway

Centrifuge and Offices

Elevator Grab

N239A‐2‐01‐N

22‐May

Tuesday

239A

2

227

on

x

Work Area

Centrifuge and Offices

Office

N243A‐B‐01‐N

22‐May

Tuesday

243A

Basement

1

on

x

Pathway

N243A‐1‐01‐N

22‐May

Tuesday

243A

1

104

on

x

Work Area

N243A‐1‐02‐N
N243A‐2‐01‐N

22‐May
22‐May

Tuesday
Tuesday

243A
243A

1
2

101
201

on
on

x
x

Work Area
Work Area

M107‐1‐01‐N
M107‐1‐02‐N

23‐May
23‐May

Wednesday
Wednesday

107
107

1
1

106
C101

on
on

M510‐1‐01‐N

23‐May

Wednesday

510

1

108A

on

x

Work Area

M510‐1‐02‐N

23‐May

Wednesday

510

1

110

on

x

Work Area

M510‐1‐03‐N

23‐May

Wednesday

510

1

C101

on

x

Work Area

N555‐1‐01‐N

23‐May

Wednesday

555

1

112

on

x

Work Area

N555‐1‐02‐N

23‐May

Wednesday

555

1

C101

on

x

Work Area

N555‐1‐03‐N

23‐May

Wednesday

555

1

107A

on

x

Work Area

M566‐1‐01‐N

23‐May

Wednesday

566

1

111

on

x

Work Area

M566‐1‐02‐N

23‐May

Wednesday

566

1

C103

on

x

Work Area

Tenant Offices

M566‐1‐03‐N
M016‐1‐01‐N

23‐May
24‐May

Wednesday
Thursday

566
16

1
1

C104
106

on
on

x
x

Work Area
Work Area

M016‐1‐02‐N

24‐May

Thursday

16

1

110

on

x

Work Area

Tenant Offices
Maintenance Contractor
Maintenance Contractor
(IAP) Offices
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x

Work Area
Work Area

x
x

Welding and Machine Shop Within Tunnel
Main work area; near
Welding and Machine Shop 10‐inch vent conduit
Main work area; near
Welding and Machine Shop electrical conduits
Welding and Machine Shop Office
Conference room near
ROICC Office
comm. conduits
ROICC Office
Near Room 102
Maintenance Contractor
Admin Offices
Maintenance Contractor
Admin Offices
Maintenance Contractor
Admin Offices

Communication Room,
occupied 24/7/365

Cubical Area
Near R101 and 103
(bathrooms)
Office, near Room 112B
Former hangar, now offices (drain)
Former hangar, now offices Near office 100A, 101
Near Room 107B
Former hangar, now offices (communications)
Offices near 112 and
Tenant Offices
113

Hallway, near electrical
outlets in the floor
Near offices 100, 101,
102
Office
Wood shop near cracks
and seams
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

M016‐1‐03‐N

24‐May

Thursday

16

1

111

on

x

M016‐1‐04‐N
M016‐1‐05‐N

24‐May
24‐May

Thursday
Thursday

16
16

1
1

113
103

on
on

x
x

N239‐B‐01‐N

24‐May

Thursday

239

Basement

53A

on

N239‐B‐02‐N

24‐May

Thursday

239

Basement

053

N239‐B‐03‐N
N239‐G‐04‐N

24‐May
24‐May

Thursday
Thursday

239
239

Basement
Basement

N239‐B‐05‐N

24‐May

Thursday

239

N239‐B‐06‐N
N239‐G‐07‐N

24‐May
24‐May

Thursday
Thursday

N239‐1‐01‐N

24‐May

N239‐1‐02‐N

Sample Name

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Work Area

Building Information
Maintenance Contractor
(IAP) Offices

Sampling Rationale
HVAC area, near cracks
or seams

Work Area
Work Area

Maintenance Contractor
(IAP) Offices
Maintenance Contractor

x

Work Area

Life Sciences Building

on

x

Work Area

Life Sciences Building

C001
C001

on
on

x

Work Area
Pathway

Life Sciences Building
Life Sciences Building

Basement

C001

on

x

Work Area

Life Sciences Building

Office area; shallow
groundwater
Office
Library; SW area,
stagnant air
Break area for library
staff
Hallway near Rooms
R001 and R002
(bathrooms)
Elevator Grab
Hallway near N089 (or
B11); near sump

239
239

Basement
Basement

C002
C004

on
on

x

Work Area
Pathway

Life Sciences Building
Life Sciences Building

Hallway near Room 030
Elevator Grab

Thursday

239

1

C103

on

x

Work Area

Life Sciences Building

Hallway near stairwell
and elevator

24‐May

Thursday

239

1

C104

on

x

Work Area

Life Sciences Building

Hallway near Room 178

N239‐1‐03‐N

24‐May

Thursday

239

1

191

on

x

Work Area

Life Sciences Building

Office near chem lab

N239‐1‐05‐N

24‐May

Thursday

239

1

138S

on

x

Work Area

Life Sciences Building

N239‐1‐07‐N

24‐May

Thursday

239

1

102

on

x

Work Area

Life Sciences Building

Chem area near Room
R103 (bathroom)
Cubicals; away from
labs

N239‐1‐08‐N

24‐May

Thursday

239

1

C101

on

x

Work Area

Life Sciences Building

Hallway near stairwell
and elevator

N239‐2‐01‐N

24‐May

Thursday

239

2

211

on

x

Work Area

Life Sciences Building

Office near chem labs

N239‐2‐03‐N
N239‐3‐01‐N

24‐May
24‐May

Thursday
Thursday

239
239

2
3

275
355

on
on

x
x

Work Area
Work Area

Life Sciences Building
Life Sciences Building

Office near chem labs
Conference room

N239‐3‐02‐N

24‐May

Thursday

239

3

C303

on

x

Work Area

Life Sciences Building

Hallway near Room 383
(autoclave), chem area

N239‐4‐01‐N

24‐May

Thursday

239

4

C401

on

x

Work Area

Life Sciences Building

Hallway, near stairwell
and elevator

N243‐B‐01‐N

24‐May

Thursday

243

Basement

063

on

x

Work Area

Flight Guidance/Simulation Highbay area; near
Lab
cracks

N243‐B‐02‐N

24‐May

Thursday

243

Basement

C002

on

x

Work Area

Flight Guidance/Simulation
Lab
Main corridor for offices

N243‐B‐03‐N

24‐May

Thursday

243

Basement

N032

on

x

Pathway

N243‐B‐04‐N

24‐May

Thursday

243

Basement

C008

on

x

Work Area

N243‐G‐05‐N

24‐May

Thursday

243

Basement

C001

on

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

x

x

x

Sample Type

Pathway

Flight Guidance/Simulation
Lab
Utility room
Flight Guidance/Simulation
Lab
Hallway near Office 083
Flight Guidance/Simulation
Lab
Elevator Grab
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

N243‐B‐06‐N

24‐May

Thursday

243

Basement

050

on

x

Work Area

Flight Guidance/Simulation Machine shop near
Lab
sump

N243‐B‐07‐N

24‐May

Thursday

243

Basement

054

on

x

Work Area

Flight Guidance/Simulation Near below grade
Lab
hydraulic equipment

N243‐B‐08‐N

24‐May

Thursday

243

Basement

C010

on

x

Pathway

N243‐1‐01‐N

24‐May

Thursday

243

1

136

on

x

Work Area

N243‐1‐02‐N

24‐May

Thursday

243

1

C104

on

x

Work Area

Flight Guidance/Simulation Office, near R102 and
Lab
R103 (bathrooms)
Rotunda hallway,
Flight Guidance/Simulation previous sample
Lab
location

N243‐1‐03‐N

24‐May

Thursday

243

1

C103

on

x

Work Area

Flight Guidance/Simulation
Lab
Hallway near stairwell

N243‐2‐01‐N

24‐May

Thursday

243

2

C202

on

x

Work Area

Flight Guidance/Simulation
Lab
Hallway near stairwell

N243‐2‐02‐N

24‐May

Thursday

243

2

248

on

x

Work Area

Flight Guidance/Simulation
Lab
Office

N243‐2‐03‐N

24‐May

Thursday

243

2

C207

on

x

Work Area

Flight Guidance/Simulation Hallway near Room 208
and 209S
Lab

N243‐3‐01‐N
Ambient Air Samples
M126‐A‐01‐N
M003‐A‐01‐N
M012‐A‐01‐N
M015‐A‐01‐N
M243A‐A‐01‐N
M510‐A‐01‐N
M555‐A‐01‐N
M126‐A‐03‐N
M016‐A‐01‐N
M239‐A‐01‐N
M126‐A‐04‐N
M243‐A‐01‐N
M243‐A‐02‐N
Duplicate Samples
M326‐1‐01‐N

24‐May

Thursday

243

3

N310

on

x

Pathway

15‐May
18‐May
21‐May
22‐May
22‐May
23‐May
23‐May
23‐May
24‐May
24‐May
24‐May
24‐May
24‐May

Monday
Friday
Monday
Tuesday
Tuesday
Wednesday
Wednesday
Wednesday
Thursday
Thursday
Thursday
Thursday
Thursday

126
3
12
15
243A
510
555
126
16
239
126
243
243

Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

x
x
x
x
x
x
x
x
x
x
x
x
x

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Intake
Background

15‐May

Monday

126

1

102

NA

M403‐1‐01‐N

18‐May

Tuesday

3

1

105A

on

M412‐1‐01‐N
M415‐1‐01‐N
M439‐1‐01‐N

21‐May
22‐May
22‐May

Monday
Tuesday
Tuesday

12
15
239A

1
1
2

119
118
144

on
on
on

M343A‐B‐01‐N

22‐May

Tuesday

243A

Basement

1

M410‐1‐01‐N

23‐May

Wednesday

510

1

M416‐1‐01‐N
M339‐B‐01‐N
M339‐1‐01‐N

24‐May
24‐May
24‐May

Thursday
Thursday
Thursday

16
239
239

1
Basement
1

Sample Name

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Duplicate

Building Information

Flight Guidance/Simulation
Lab
Within Tunnel

Flight Guidance/Simulation
Lab
HVAC Room

Duplicate

Museum
Conference
Center/Cafeteria

x
x
x

Duplicate
Duplicate
Duplicate

Commissary Warehouse
NASA Security
Centrifuge and Offices

on

x

Duplicate

108A

on

x

Duplicate

111
053
102

on
on
on

x
x

Duplicate
Duplicate
Duplicate

Welding and Machine Shop
Maintenance Contractor
Admin Offices
Maintenance Contractor
(IAP) Offices
Life Sciences Building
Life Sciences Building

x
x

x

Sampling Rationale
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

M343‐B‐01‐N

24‐May

Thursday

243

Basement

N032

on

M343‐1‐01‐N

24‐May

Thursday

243

1

C103

on

Sample Name

Number of Indoor Air Samples = 89

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

Ambient Air Samples = 13

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

x

Duplicate

Flight Guidance/Simulation
Lab

x

Duplicate

Flight Guidance/Simulation
Lab

Sampling Rationale

Duplicate Samples = 12
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Name

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

Sampling Rationale

Main room in northern
corner, near closet
opening

Buildings with HVAC Systems ‐ HVAC system shut down
Indoor Air Samples

M126‐1‐01‐F

15‐May

Monday

126

1

103

NA

x

Work Area

Museum

M126‐1‐02‐F

15‐May

Monday

126

1

103

NA

x

Work Area

Museum

M126‐1‐03‐F

15‐May

Monday

126

1

102

NA

x

Work Area

Museum

M126‐1‐04‐F

15‐May

Monday

126

1

106

NA

x

Work Area

Museum

M126‐1‐05‐F

15‐May

Monday

126

1

101

NA

x

Work Area

Museum

M012‐1‐01‐F

27‐May

Sunday

12

1

109D

off

x

Work Area

Commissary Warehouse

Cashier office

M012‐1‐02‐F

27‐May

Sunday

12

1

109

off

x

Work Area

Commissary Warehouse

M012‐1‐03‐F

27‐May

Sunday

12

1

119

off

x

Work Area

Commissary Warehouse

M012‐C‐04‐F

27‐May

Sunday

12

1

Crawl Space

off

x

Pathway

Commissary Warehouse

By Cashier
Warehouse; near cracks
or seams
Under Room 119,
warehouse area

M012‐C‐05‐F

27‐May

Sunday

12

1

Crawl Space

off

x

Pathway

Commissary Warehouse

Under Room 110

M012‐2‐01‐F
M015‐1‐01‐F
M015‐1‐02‐F

27‐May
27‐May
27‐May

Sunday
Sunday
Sunday

12
15
15

2
1
1

214
135D
118

off
off
off

x
x
x

Work Area
Work Area
Work Area

Commissary Warehouse
NASA Security
NASA Security

Office, near stairwell
Office; staffed 24/7/365
Office, near electrical

NASA Security

Hallway, near Room 163
(HVAC) and Room 166
(office), near cubes

NASA Security
NASA Security

Hallway, near Room 163
(HVAC) and Room 166
(office), near cubes
Office

M015‐1‐03‐F

M015‐1‐04‐F
M015‐1‐05‐F

27‐May

27‐May
27‐May

Sunday

Sunday
Sunday

15

15
15

1

1
1

C107

C107
128

off

off
off

Work Area
Work Area

x
x

Work Area

NASA Security

Work Area

Locksmith Shop

x

Work Area

Life Sciences Building

off

x

Work Area

Life Sciences Building

C001

off

x

Work Area

Life Sciences Building

Hallway, near Room 101
(drain), R102W and
R104M (bathrooms)
and N108 (HVAC)
General work area with
AC unit on
Library; SW area,
stagnant air
Break area for library
staff
Hallway near Rooms
R001 and R002
(bathrooms)

Basement

C001

off

Pathway

Life Sciences Building

Elevator Grab Sample

239
239

Basement
Basement

C001
C002

off
off

Work Area
Work Area

Life Sciences Building
Life Sciences Building

Hallway near N089 (or
B11); near sump
Hallway near Room 030

239

Basement

C004

off

Pathway

Life Sciences Building

Elevator Grab Sample

M015‐1‐06‐F

27‐May

Sunday

15

1

C104

off

M076‐1‐02

28‐May

Monday

76

1

101

NA

N239‐B‐01‐F

27‐May

Sunday

239

Basement

053

off

N239‐B‐02‐F

27‐May

Sunday

239

Basement

071

N239‐B‐03‐F

27‐May

Sunday

239

Basement

N239‐G‐04‐F

27‐May

Sunday

239

N239‐B‐05‐F
N239‐B‐06‐F

27‐May
27‐May

Sunday
Sunday

N239‐G‐07‐F

27‐May

Sunday

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

Work Area

x

Main room, south area
Previous sample
location
Access area for
bathrooms
Previous sample
location

x
x

x

x
x
x
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

N239‐1‐01‐F
N239‐1‐02‐F
N239‐1‐03‐F

27‐May
27‐May
27‐May

Sunday
Sunday
Sunday

239
239
239

1
1
1

C103
C104
191

off
off
off

N239‐1‐04‐F

27‐May

Sunday

239

1

U102

N239‐1‐05‐F

27‐May

Sunday

239

1

N239‐1‐06‐F

27‐May

Sunday

239

N239‐1‐07‐F

27‐May

Sunday

N239‐1‐08‐F

27‐May

N239‐2‐01‐F

Sample Name

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

Sampling Rationale

x
x
x

Work Area
Work Area
Work Area

Life Sciences Building
Life Sciences Building
Life Sciences Building

Hallway near stairwell
and elevator
Hallway near Room 178
Office near chem lab

off

x

Pathway

Life Sciences Building

Central utility corridor,
slight negative pressure

138S

off

x

Work Area

Life Sciences Building

Chem area near Room
R103 (bathroom)

1

U101

off

x

Pathway

Life Sciences Building

239

1

102

off

x

Work Area

Life Sciences Building

Central utility corridor
Cubicals; away from
labs

Sunday

239

1

C101

off

x

Work Area

Life Sciences Building

Hallway near stairwell
and elevator

27‐May

Sunday

239

2

211

off

x

Work Area

Life Sciences Building

Office near chem labs

N239‐2‐02‐F

27‐May

Sunday

239

2

U202

off

x

Pathway

Life Sciences Building

South utility corridor

N239‐2‐03‐F

27‐May

Sunday

239

2

275

off

x

Work Area

Life Sciences Building

Office near chem labs

N239‐2‐04‐F
N239‐3‐01‐F

27‐May
27‐May

Sunday
Sunday

239
239

2
3

U201
355

off
off

x
x

Pathway
Work Area

Life Sciences Building
Life Sciences Building

North utility corridor
Conference room

N239‐3‐02‐F

27‐May

Sunday

239

3

C303

off

x

Work Area

Life Sciences Building

Hallway near Room 383
(autoclave), chem area

N239‐3‐03‐F

27‐May

Sunday

239

3

U302

off

x

Work Area

Life Sciences Building

South utility corridor

N239‐4‐01‐F

27‐May

Sunday

239

4

C401

off

x

Work Area

Life Sciences Building

Hallway, near stairwell
and elevator

N239‐4‐02‐F

27‐May

Sunday

239

4

U401

off

x

Pathway

Life Sciences Building

N239A‐B‐01‐F

27‐May

Sunday

239A

Basement

Basement

off

x

Pathway

Centrifuge and Offices

N239A‐1‐09‐F

27‐May

Sunday

239A

1

144

off

x

Pathway

Centrifuge and Offices

N239A‐1‐02‐F
N239A‐1‐03‐F

27‐May
27‐May

Sunday
Sunday

239A
239A

1
1

145
120

off
off

x
x

Work Area
Work Area

Centrifuge and Offices
Centrifuge and Offices

N239A‐1‐04‐F
N239A‐1‐05‐F

27‐May
27‐May

Sunday
Sunday

239A
239A

1
1

120
C102

off
off

x
x

Work Area
Work Area

Centrifuge and Offices
Centrifuge and Offices

N239A‐1‐06‐F
N239A‐G‐07‐F

27‐May
27‐May

Sunday
Sunday

239A
239A

1
1

C102
C101

off
off

x

Work Area
Pathway

Centrifuge and Offices
Centrifuge and Offices

N239A‐1‐08‐F
N239A‐2‐01‐F

27‐May
27‐May

Sunday
Sunday

239A
239A

1
2

125
227

off
off

x
x

Work Area
Work Area

Centrifuge and Offices
Centrifuge and Offices

N243‐B‐01‐F

27‐May

Sunday

243

Basement

063

on

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

x

x

Work Area

North utility corridor
On bio‐dome
scaffolding
Near sump with PID
detections
Lab with no chemicals
Near bio‐dome
Near storage basement
& conduits penetrating
floor
Office
Hallway near utility
rooms U101 and U102
Elevator Grab
Opposite flammable
cabinet in highbay floor
area
Office

Flight Guidance/Simulation Highbay area; near
Lab
cracks
May 2012
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

N243‐B‐02‐F

27‐May

Sunday

243

Basement

C002

off

x

Work Area

N243‐B‐03‐F

27‐May

Sunday

243

Basement

N032

off

x

Pathway

N243‐B‐04‐F

27‐May

Sunday

243

Basement

C008

off

x

Work Area

N243‐G‐05‐F

27‐May

Sunday

243

Basement

C001

off

N243‐B‐06‐F

27‐May

Sunday

243

Basement

050

off

N243‐B‐07‐F

27‐May

Sunday

243

Basement

054

on

N243‐B‐08‐F

27‐May

Sunday

243

Basement

C010

off

x

Pathway

N243‐1‐01‐F

27‐May

Sunday

243

1

136

off

x

Work Area

N243‐1‐02‐F

27‐May

Sunday

243

1

C104

off

x

Work Area

Flight Guidance/Simulation Office, near R102 and
Lab
R103 (bathrooms)
Rotunda hallway,
Flight Guidance/Simulation previous sample
location
Lab

N243‐1‐03‐F

27‐May

Sunday

243

1

C103

off

x

Work Area

Flight Guidance/Simulation
Lab
Hallway near stairwell

N243‐2‐01‐F

27‐May

Sunday

243

2

C202

off

x

Work Area

Flight Guidance/Simulation
Lab
Hallway near stairwell

N243‐2‐02‐F

27‐May

Sunday

243

2

248

off

x

Work Area

Flight Guidance/Simulation
Lab
Office

N243‐2‐03‐F

27‐May

Sunday

243

2

C207

off

x

Work Area

Flight Guidance/Simulation Hallway near Room 208
Lab
and 209S

N243‐3‐01‐F

27‐May

Sunday

243

3

N310

off

x

Pathway

N243A‐B‐01‐F

27‐May

Sunday

243A

Basement

1

off

x

Work Area

Welding and Machine Shop Within Tunnel

N243A‐1‐01‐F

27‐May

Sunday

243A

1

104

off

x

Work Area

Main work area; near
Welding and Machine Shop 10‐inch vent conduit

N243A‐1‐02‐F
N243A‐2‐01‐F

27‐May
27‐May

Sunday
Sunday

243A
243A

1
2

101
201

off
off

x
x

Work Area
Work Area

Main work area; near
Welding and Machine Shop electrical conduits
Welding and Machine Shop Office

M510‐1‐01‐F

27‐May

Sunday

510

1

108A

off

x

Work Area

Maintenance Contractor
Admin Offices

Communication Room,
occupied 24/7/365

M510‐1‐02‐F

27‐May

Sunday

510

1

110

off

x

Work Area

Maintenance Contractor
Admin Offices

Cubical Area

Sample Name

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

x

x

x

Sample Type

Building Information

Sampling Rationale

Flight Guidance/Simulation
Lab
Main corridor for offices
Flight Guidance/Simulation
Lab
Utility room
Flight Guidance/Simulation
Lab
Hallway near Office 083

Pathway

Flight Guidance/Simulation Near stair wall and
Lab
V001 (elevator)

Work Area

Flight Guidance/Simulation Machine shop near
Lab
sump

Work Area

Flight Guidance/Simulation Near below grade
Lab
hydraulic equipment
Flight Guidance/Simulation
Lab
Within Tunnel

Flight Guidance/Simulation
Lab
HVAC Room

May 2012
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

M510‐1‐03‐F

27‐May

Sunday

510

1

C101

off

M003‐1‐01‐F

28‐May

Monday

3

1

105

off

x

Work Area

M003‐1‐02‐F

28‐May

Monday

3

1

C101

off

x

Work Area

M003‐1‐03‐F

28‐May

Monday

3

1

104A

off

x

Work Area

M003‐1‐04‐F

28‐May

Monday

3

1

122

off

x

Work Area

M003‐C‐05‐F

28‐May

Monday

3

1

Crawl Space

off

x

Pathway

M003‐1‐06‐F

28‐May

Monday

3

1

105A

off

x

Pathway

M003‐1‐07‐F

28‐May

Monday

3

1

108

off

x

Work Area

M003‐1‐08‐F

28‐May

Monday

3

1

111

off

x

Work Area

M003‐1‐09‐F

28‐May

Monday

3

1

128

off

x

Work Area

M016‐1‐01‐F

28‐May

Monday

16

1

106

off

x

Work Area

M016‐1‐02‐F

28‐May

Monday

16

1

110

off

x

Work Area

M016‐1‐03‐F

28‐May

Monday

16

1

111

off

x

Work Area

M016‐1‐04‐F

28‐May

Monday

16

1

113

off

x

Work Area

M016‐1‐05‐F

28‐May

Monday

16

1

103

off

x

Work Area

Maintenance Contractor
Admin Offices
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Conference
Center/Cafeteria
Maintenance Contractor
(IAP) Offices
Maintenance Contractor
(IAP) Offices
Maintenance Contractor
(IAP) Offices
Maintenance Contractor
(IAP) Offices
Maintenance Contractor
(IAP) Offices

M107‐1‐01‐F
M107‐1‐02‐F

28‐May
28‐May

Monday
Monday

107
107

1
1

106
C101

off
off

x
x

Work Area
Work Area

ROICC Office
ROICC Office

N210‐1‐01‐F

28‐May

Monday

210

1

143

off

x

Work Area

Near communications &
Former hangar, now offices offices

N210‐1‐02‐F

28‐May

Monday

210

1

C117A

off

x

Work Area

Former hangar, now offices Hallway near cubicals

N210‐G‐03‐F

28‐May

Monday

210

1

near V101

off

Pathway

Former hangar, now offices Elevator Grab Sample

N210‐1‐04‐F

28‐May

Monday

210

1

138E

off

x

Work Area

N210‐1‐05‐F

28‐May

Monday

210

1

146

off

x

Work Area

N210‐1‐06‐F

28‐May

Monday

210

1

Q134

off

x

Pathway

N210‐1‐07‐F

28‐May

Monday

210

1

100A

off

x

Work Area

Former hangar, now offices Access room

N210‐1‐08‐F

28‐May

Monday

210

1

C10

off

x

Work Area

Former hangar, now offices Near 010

N210‐1‐09‐F

28‐May

Monday

210

1

148

off

x

Work Area

Former hangar, now offices Near wall of hanger pit

N210‐1‐10‐F

28‐May

Monday

210

1

near 033 & 036

off

x

Work Area

Former hangar, now offices Cubicals

N210‐1‐11‐F

28‐May

Monday

210

1

145

off

x

Pathway

Sample Name

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Work Area

x

x

Building Information

Sampling Rationale
Near R101 and 103
(bathrooms)
Office; above crawl
space sample
Hallway outside of
kitchen
Office
Banquet Room
Beneath Room 105
Near conduit; phone
lines penetrate floor
Dining Room
Office; near kitchen
Work area with fire
place
Office
Wood shop near cracks
and seams
HVAC area, near cracks
or seams
Office area; shallow
groundwater
Office
Conference room near
comm. conduits
Near Room 102

Former hangar, now offices Office
Display in stairwell;
previous sample
Former hangar, now offices location
Former hangar, now offices AC Room

Crawl Space where vapor Crawl Space beneath
extraction system is located raised floor
May 2012
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Table 5. Indoor Air Sampling Program, Moffett Field, California

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

8‐hour

N210‐2‐01‐F

28‐May

Monday

210

2

L244

off

x

Work Area

N210‐2‐02‐F

28‐May

Monday

210

2

C248

off

x

Work Area

N210‐2‐03‐F

28‐May

Monday

210

2

255A

off

x

Work Area

N555‐1‐01‐F

28‐May

Monday

555

1

112

off

x

Work Area

N555‐1‐02‐F

28‐May

Monday

555

1

C101

off

x

Work Area

N555‐1‐03‐F

28‐May

Monday

555

1

107A

off

x

Work Area

M566‐1‐01‐F

28‐May

Monday

566

1

111

off

x

Work Area

M566‐1‐02‐F
M566‐1‐03‐F
Ambient Air Samples
M126‐A‐02‐N
M015‐A‐01‐F
M239‐A‐01‐F
M126‐A‐05‐F
M243‐A‐01‐F
M243A‐A‐01‐F
M510‐A‐01‐F
M003‐A‐01‐F
M016‐A‐01‐F
M210‐A‐01‐F
M555‐A‐01‐F
M126‐A‐06‐F
Duplicate Air Samples

28‐May
28‐May

Monday
Monday

566
566

1
1

C103
C104

off
off

x
x

Work Area
Work Area

22‐May
27‐May
27‐May
27‐May
27‐May
27‐May
27‐May
28‐May
28‐May
28‐May
28‐May
28‐May

Tuesday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Monday
Monday
Monday
Monday
Monday

126
15
239
126
243
243A
510
3
16
210
555
126

Ambient Air
Ambient Air
Ambient Air
Ambient Air
Intake
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air
Ambient Air

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

x
x
x
x
x
x
x
x
x
x
x
x

M310‐G‐03‐F
M315‐1‐01‐F
M339‐B‐01‐F
M339‐1‐01‐F
M439‐1‐01‐F

28‐May
27‐May
27‐May
27‐May
27‐May

Monday
Sunday
Sunday
Sunday
Sunday

210
15
239
239
239A

1
Ambient Air
Basement
1
2

near V101
NA
053
102
144

off
NA
off
off
off

x
x
x
x

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

Former hangar, now offices Elevator Grab Sample
NASA Security
Life Sciences Building
Life Sciences Building
Centrifuge and Offices

M343‐B‐01‐F

27‐May

Sunday

243

Basement

032

off

x

Duplicate

Flight Guidance/Simulation
Lab

M343‐1‐01‐F

27‐May

Sunday

243

1

C103

off

x

Duplicate

Flight Guidance/Simulation
Lab

M343A‐B‐01‐F

27‐May

Sunday

243A

Basement

1

off

x

Duplicate

M403‐1‐01‐F

28‐May

Monday

3

1

105A

off

M416‐1‐01‐F
M310‐1‐02‐F
M310‐1‐01‐F

28‐May
28‐May
28‐May

Monday
Monday
Monday

16
210
210

1
1
1

111
148
100

off
off
off

M410‐1‐01‐F

27‐May

Sunday

510

Ambient Air

NA

NA

Sample Name

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

x

Duplicate

x

Duplicate
Duplicate
Duplicate
x

Former hangar, now offices Former Sample Location
Hallway near V201
Former hangar, now offices (elevator)
Near wall opening to
Former hangar, now offices void
Office, near Room 112B
Former hangar, now offices (drain)
Former hangar, now offices Near office 100A, 101
Near Room 107B
Former hangar, now offices (communications)
Offices near 112 and
Tenant Offices
113

Tenant Offices
Tenant Offices

Hallway, near electrical
outlets in the floor
Near offices 100, 101,

Duplicate

Welding and Machine Shop
Conference
Center/Cafeteria
Maintenance Contractor
(IAP) Offices
Former hangar
Former hangar
Maintenance Contractor
Admin Offices

Number of Indoor Air Samples = 110

Ambient Air Samples = 12

Duplicate Samples = 13

Total Indoor Air Samples = 221

Total Ambient Air Samples = 29

Total Duplicate Samples = 29

Final Indoor Air Sampling Work Plan for Vapor Intrusion
Former NAS Moffett Field

Sampling Rationale

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background

x

x
x

Building Information
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Table 6. Summary of Tiering Descriptions and Response Actions for Existing
Commercial Buildings in the Vapor Intrusion Study Area
Tier

Response Action

Selected Remedy

1

Building with indoor air concentrations
greater than outdoor (background) air
concentrations and indoor air cleanup
levels.

Implement selected remedy (appropriate
engineering control) to meet indoor air cleanup
levels. Once indoor air cleanup level is achieved
and confirmed, building is recategorized as Tier 2.
Implement governmental, proprietary and
information ICs.

2

Building with indoor air concentrations
below the indoor air cleanup levels,
while an engineering control is in place
or in operation. Also, former Tier 1
buildings with confirmed indoor air
concentrations that are below the indoor
air cleanup levels.

Ensure continued operation and maintenance of
active ventilation system or other selected
engineered remedy to meet RAOs. Develop and
implement long-term monitoring and ICs
implementation plan. Implement governmental,
proprietary and informational ICs. Where remedy
is achieved through operation of an active
ventilation system, agreement of property owner
must be contained in a recorded agreement.

Active sub-slab/sub-membrane ventilation,
monitoring and ICs (including conduit
sealing).1 ICs consist of :

Permitting and building requirements to
install appropriate engineering controls
in future construction.

Recorded agreements to ensure
installation and operation of engineering
controls; require information to be
provided to future owners; require
information of building changes b e
provided to EPA and MEW responsible
parties. Tracking service to provide
information to EPA and MEW
responsible parties of occupancy and
building changes.

3A

Building sampled without engineering
control in place or operating with indoor
air concentrations below indoor air
cleanup levels, but greater than outdoor
(background) concentrations.

No engineered remedy required. Develop and
implement long-term monitoring plan. Implement
governmental ICs.

3B

Building sampled without engineering
control in place or operating with indoor
air concentrations at or within outdoor
air (background) concentrations

No engineered remedy nor long-term monitoring
required. Implement governmental ICs.

Buildings where converging lines of
evidence demonstrate that there is no
longer the potential for vapor intrusion
into the building exceeding indoor air
cleanup levels.

No action required after performance of all
necessary confirmation sampling and
documentation approved by EPA that no action is
necessary.

4

1.

Description

No engineering control. ICs only. ICs consist
of:

Permitting and building requirements to
install appropriate engineering controls
in future construction.

No remedy required.

Alternatively, active indoor air ventilation system, monitoring and ICs (including conduit sealing) may be selected as the vapor intrusion remedy for
Tier 1 and 2 existing commercial building if the property/building owner agrees to use, operate and monitoring the indoor air ventilation system (e.g.
HVAC) in a manner consistent with the operations, maintenance and monitoring plan developed for that building in a signed recorded agreement.

Final Indoor Air Sampling Work Plan for Vapor Intrusion
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Appendix A
Agreement Letter between the Navy, EPA, and San Francisco Bay Regional Water
Quality Control Board
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Agreement between the U.S. Department of the Navy (Navy), the U.S.
Environmental Protection Agency (EPA), and the San Francisco Bay Regional Water
Quality Control Board (State)
to resolve th~ December 3~2010 formal dispute under
the NAS Moffett Field Federal Facility Agreement, as amended,
with respect to implementation of the vapor .intrusion remedy at NAS Moffett Field

The Senior Executive Committee (SEe) is pleased to announce that we have unanimously
resolved the dispute regarding the Navy's responsibilityfor implementation of the vapor
intrusion remedy at the NAS Moffett Field (Moffett Field) Superfund Site in California. This
dispute was raised by EPA on December 3,2010, under Section 10 of the 1990 Federal Facility
Agreement, as amended. (FFA) and was elevated to the SEe on January 24. 2011. The Navy.
the State. and the EPA have agreed that the Navy will implement the vapor intrusion remedy
selected in EPA's 2010 amendment to the 1989 Record of Decision (2010 ROD Amendment) at
the Middlefield-Ellis- Whisman (MEW) Superfund Study Area. Mountain View and Moffett .
Field. California in the areas of Moffett Field impacted by Navy sources. The Navy will begin
implementation of the vapor intrusion remedy in the West Side Aquifers Treatment System (or
WATS) area of Moffett Field.
The 2010 ROD Amendment provides the remedy to address vapor intrusion into buildings
overlying shallow soil and groundwater contamination in the Vapor Intrusion Study Area on
Moffett Field. The remedy utilizes a tiering process base~ on sampling of individual buildings to
determine the appropriate response action. Accordingly, the Navy will implement the vapor
intrusion remedy as selected in the 2010 ROD Amendment in·areas on Moffett Field impacted
by Navy sources as part of the FFA. The Navy will propose a schedule. including identification
of primary and secondary documents. by February 28. 2011. At a minimum. the schedule should
include Remedial Design and Remedial Action tasks that include sampling of buildings to
determine the appropriate response action and. for those buildings that require· a response action.
the design and long-term operations. maintenance. and monitoring plans to address vapor
intrusion. The parties will amend the FFA to include the approved schedule by March I 1. 2011.
EPA recognizes that the Navy is not the only contributor to the shallow regional groundwater
contamination at Moffett Field. Contamination from Navy sources is commingled with both the
MEW Regional Groundwater plume and contamin!1tionfrom NASA sources. Therefore. the
Navy is not expected to be the sole party implementing the vapor intrusion remedy on Moffett
Field. It is expected that. in the coming weeks. EPA will work with the Navy. MEW Companies.
'and NASA to help facilitate their determination of an appropriate distribution of responsibility
for the vapor intrusion work.

Again. the SEe is pleased to have resolved this dispute in a timely manner. This decision will
allow the Navy to expeditiously implement its responsibilities for the vapor intrusion work at
Moffett Field to ensure that building occupants are protected from long-term exposure to
contamination.

~l?jIf
Jar Blumenfeld
A ·nistrator. EPA Pacific Southwest Region 9

_c~

Date

9ht /1

Richard G. Mach Jr. aotifigfor Donald R. Schregardus
Date
Deputy Assistant Secretary (Environment), U.S. Department of the Navy

Dz:l/'

rancisco Bay Regional Water Quality Control Board
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TABLE C-1. SUMMARY OF BUILDING SURVEY RESULTS
FORMER NAVAL AIR STATION MOFFETT FIELD, CALIFORNIA

Vapor Intrusion Pathways
Building Type of Building
Building Work Hours
Number (# of floors; area)

Basement
Information

Floor Information

Conduits Penetrating Floor and
Elevator Information

HVAC Systems Details

Recent
Further Building Related
Remodeling
Information
Information

M002

Gymnasium
Building is not currently
(2 floors;
occupied.
approximately 17,000
square feet)

N/A.

Floor Details: Raised wooden
floor basketball court, tiled
bathroom and locker rooms.
Floor Conditions: No breaks in
wooden or tile floor visible.

Shower and floor drains: RMs 101B, 101C, 103,
and 111A.
Conduit Penetrating Slab: RM 100 electrical
conduits penetrate wooden floor in eastern
corner; RMs 103 and 111A sewer plumbing.

Building does not have an HVAC system.
N/A.
Other ventilation: Open Windows, Restroom Fans, AC
unit in RM 110.
Heat Type: Steam; delivery involves mechanical fan to
disperse heat; no outside air used.

M003

Conference Center
and Cafeteria
(1 floor; approximately
25,000 square feet)

Basement: Partial crawl
space, approximately 3
feet bgs.
Basement Usage:
Utilities.
Basement Floor:
Concrete where visible.
Basement Walls:
Wooden construction.

Floor Details: Concrete and
raised wooden floor above crawl
space. Crawl space present from
RMs 124, C110, and 110 to the
northeastern end of the bldg.
Slab Conditions: Cracks and
seams are present in concrete
where visible.

Floor Drains: RMs 126, 110, R102M, and
R101W.
Other Conduits: RM 110 kitchen--electrical
conduits located in northeast corner of room; RM
112--electrical conduits; RM 105A communication
room--phone line penetrations.

HVAC system is a zoned heating/cooling system.
Air intake in on the roof. All HVAC equipment is
mounted on the roof. 20 exhaust fans. Fans in kitchen
areas are 3 to 5 HP, all other fans are 1 HP. Exhaust
fans located in the following rooms: RM 128 - 2 fans,
RMs 103, 110 - 5 fans, RM 104 - 2 fans, RM 116 - 2
fans RMs 102, 113, 122, 124, 127 - 2 fans, RM 105 9
AC units with capacity from 5 to 20 tons.
Other ventilation: Mechanical Fans, Open Windows,
Restroom Fans.
Heating System: Steam, delivery involves mechanical
fan to disperse heat, no outside air used.

N/A.

N/A.

M010

Main boiler plant for
Monday through Friday, 8
NASA Research Park hours per day. No weekend
(1 floor; approximately use.
12,000 square feet)

Basement Type: Tunnel
to hanger.
Basement Usage:
Storage and utilities.
Basement Floor:
Concrete.
Basement Walls:
Poured Concrete.
Moisture: Unknown.
Military Commissary - Building is used 24 hour per N/A.
day, Monday through Sunday
Grocery Store and
Warehouse
evening. Closed Sunday 9pm
to Monday 5 am.
(2 floors;
approximately 59,000
Grocery store hours: Monday
square feet)
through Wednesday - 9 am
to 6 pm; Thursday - 9 am to
7 pm; Friday - 9 am to 6 pm;
Saturday - 9 am to 6 pm.

Floor Details: Concrete slab.
Slab Condition: Cracks and
seams are present.

Drains/Sumps: RM N104--sump with water at 3
feet bgs; RM 101--sump with unknown depth.
Floor drains: RM 101 (3 drains) and RM R106.
Other Conduits: RM R106--toilet; RMs 107 and
N104--electrical conduits.

No HVAC system in building.
Other ventilation: Open Windows, Restroom Fans, 2
window mounted AC units.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

N/A.

N/A.

Floor Details: Raised floor
throughout the building. Crawl
space under raised floor. Floor is
carpeted or tiled except RM 119.
RM 119 is a warehouse storage
and has a concrete floor.
Floor condition of tile and
carpeted areas: Unknown.
Floor condition of RM 119:
Cracks and seams in concrete
present.

Floor Drains: RMs 118 & 117 (meat kitchen),
104C, and 105D (bathrooms)
Other Conduits: RMs 110 and 117--electrical
conduits; RM 110 Unknown conduits.

HVAC system is a zoned heating/cooling system.
9 old 3-ton AC units (1 or 2 in use) and a new 10 ton
unit - all mounted on the roof with intakes on the roof.
6 exhaust fans located on roof.
Other ventilation: Mechanical Fans, Open Windows,
Restroom Fans .
Heating System: Natural Gas, Steam. Steam delivery
involves mechanical fan to disperse heat; no outside air
used.

N/A.
New tile was
installed within
RM 109C and
the room was
repainted within
two months of
the survey date.

Storage Warehouse Building open 24 hours per
(1 floor; approximately day, except from 9 pm
16,000 square feet)
Sunday to 5 am Monday.

Drains/Sumps: none.
Floor Details: Concrete slab
present in RM 103. Raised floor Other Conduits: RM 102--electrical conduits
in RM 102. Floor details of RM penetrate raised concrete floor at northern side.
101 is unknown; no access was
available.
Slab Condition: Cracks and
seams are present in RM 103.

No HVAC system for building.
Open air ventilation.
Other ventilation: Open Windows.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

N/A.

M012

M013

Cafeteria operates Monday
through Friday for breakfast
and lunch.
The facility intermittently
hosts various meetings and
functions.
Offices operate Monday
through Friday 8 am to 6 pm.

N/A.
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Building is scheduled to be used
for recreational basketball. This
will include the intermittent
occupation of the basketball
court, bathrooms, locker rooms,
and showers. Preparation for
future use will likely be restricted
to superficial cleaning of the
facility.

N/A.

TABLE C-1. SUMMARY OF BUILDING SURVEY RESULTS
FORMER NAVAL AIR STATION MOFFETT FIELD, CALIFORNIA

Vapor Intrusion Pathways
Building Type of Building
Building Work Hours
Number (# of floors; area)
M015

Basement
Information

NASA Security
Majority of offices staffed 8 N/A.
(1 floor; approximately hours per day, 5 days a week
17,000 square feet)
with infrequent weekend use.

Floor Information

Conduits Penetrating Floor and
Elevator Information

HVAC Systems Details

Recent
Further Building Related
Remodeling
Information
Information

Floor Details: Concrete slab.
Slab Condition: Cracks and
seams where visible.

Floor drains: RMs 101, R102W, R104M, 146, and
150.
Other Conduits: RMs R113, R115, R102W,
R104M--Toilets.

N/A.
Chiller in room 118.
2 air handlers: A/H-1 in RM 163 - SW corner of building;
A/H-2 in RM 108 - E side of building; Air intake is
outside of mechanical rooms at approx. 8 feet above
ground surface.
5 exhaust fans - 3 on east wing: 1 at NE corner, 2 at
central area of east wing, 2 on west wing, 1 at NW
corner, 1 at SW corner.
Other ventilation: Open Windows, Restroom Fans, AC
window mounted unit in RM 111.
Heating System: Steam; delivery involves mechanical
fan to disperse heat and radiators; no outside air used.

N/A.

Lieutenant office (RM 135D)
is staffed 24 hours per day, 7
days per week

M016

Occupied by
Monday through Friday, 8 am N/A.
Maintenance
to 6 pm
Contractor (iAP World
Services)
(2 floor; approximately
15,000 square feet)

Floor Details: Concrete slab.
Slab Condition: Cracks and
seams are present.

Drains/Sumps: None.
Other Conduits: RMs R101 & R102--sink drain
conduit and toilet plumbing; RM 118--electrical
conduits.

HVAC system is a zoned heating/cooling system.
N/A.
Air handler is in RM 111. Small exhaust fan in RM 106.
Other ventilation: Open Windows, Restroom Fans, AC
window mounted unit in RM 110A.
Heating System: Steam; delivery involves mechanical
fan to disperse heat and radiators; no outside air used.

Vapor intrusion mitigation
method is present but not readily
identifiable during survey.
Facility contact did not have
knowledge of the method.

M029

Bicycle Repair Shop
(Basement plus 1
floor; 1,400 square
feet)

Unknown - building contact
was not available for
interview. Building was not
occupied during the week
that the surveys were
conducted.

Floor Details: Concrete, tile;
Room 106 has raised wood.
Slab Conditions: Cracks and
seams where visible.

Drains/Sumps: Drain located in basement below
RM 106.
Other Conduits: Unknown conduits located in the
basement.

No HVAC system in building.
Other ventilation: Open Windows, Restroom Fans.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

N/A.

N/A.

M045

Former paint shop.
Currently used as
storage facility and for
the purpose of
housing technical
demonstrations of
mechanical rover.
(1 floor; approximately
9,000 square feet)

Infrequent use of the building- N/A.
-estimated at a few days per
month for 3 to 4 hours at a
time.

Floor Details: Concrete slab.
Slab Condition: Cracks and
seams present.

Sump: RM 107A--sump approximately 6 feet
deep
Other Conduits: RM 101A--electrical conduits and
utility corridor located in floor. The corridor
traverses building from east to west at an
unknown depth.

No HVAC system in the building.
There are several exhaust vents but fans may not be
operational.
Other ventilation: Open Windows, Restroom Fans.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

N/A.

N/A.

M067

Monday through Friday, 7 am N/A.
US Post Office
(1 floor; approximately to 4 pm. No weekend use.
2,000 square feet)

No HVAC system in building.
A single window mounted AC unit.
Small floor and desk fans used to move air around in
building.
Other ventilation: Open Windows, Restroom Fans.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

N/A.

N/A.

Basement Type: Half
basement under RM
106.
Basement Usage:
Storage and utilities.
Basement Floor:
Concrete.
Basement Walls:
Poured Concrete.
Moisture: Dry.

Drains/Sumps: None.
Floor Details: Concrete slab.
Other Conduits: RMs 101 and 102--toilets.
Slab Condition: Seams and a
break between footer and slab on
southwest portion of building.
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Vapor Intrusion Pathways
Building Type of Building
Building Work Hours
Number (# of floors; area)

Basement
Information

Floor Information

Conduits Penetrating Floor and
Elevator Information

HVAC Systems Details

Recent
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M076

Locksmith shop
Monday through Friday, 8 am N/A.
(1 floor; approximately to 4 pm
400 square feet)

Floor Details: Concrete and
carpet.
Slab Conditions: Unknown.

Drains/Sumps: none.
Other Conduits: RM R102--sewer and water
conduits.

No HVAC system.
Single window mounted AC unit located in RM 101.
Other ventilation: Open Windows, Restroom Fans.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

N/A.

Not typically occupied.

M107

ROICC Management Apparent typical weekday
Office
use. Details unknown.
(1 floor; approximately
1,800 square feet)

N/A.

Floor Details: Concrete and
carpet.
Slab Condition: Unknown.

Drains/Sumps: none.
Other Conduits: RM R101--sewer conduit for
toilet; RM 107--electrical and communication
conduits in eastern corner of room.

HVAC system is a zoned heating/cooling system.
Intake on the roof.
Other ventilation: Open Windows.
Heating Fuels: Natural Gas.

N/A.

N/A.

M126

Moffett Historical
Museum hours are
Society Museum
Wednesday through
(1 floor; approximately Saturday, 10 am to 2 pm.
13,000 square feet)

N/A.

Floor Details: Concrete and
carpet.
Slab: Seams where visible.

Floor Drains: 104 and 106A.
Other Conduits: RMs 104 and 106A--sewer
conduits; RM 105--sink drain.

No HVAC system in building.
Other ventilation: Mechanical Fans, Open Windows,
Restroom Fans.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

HVAC System
New HVAC system to be
installed in early installed in the eastern hanger.
2012.
Install to take place within a few
months of the survey date. New
heating system to be natural gas
supplied.

N210

Former aircraft hanger Monday through Friday, 8 am N/A.
converted to office
to 5 pm.
space.
(3 floor; approximately
95,000 square feet)

Floor Details: Concrete, carpeted,
tile, raised flooring over concrete
slab.
Slab Condition: Cracks and
seams visible.

Floor Drains: First floor bathrooms - 259B, 255B,
256A&B, R249, and R250 (room number match
floor map, not actual building room numbers).
Elevators: Two elevators (PID readings were non
detect).
Other Conduits: RM 240--electrical conduits.

HVAC system is a zoned heating/cooling system with
two separte HVAC systems. The 1st and 2nd floors
have a chiller and hotwater boiler providing heating and
cooling to these levels. There are also three air
handlers (fans) providing a continuous supply of fresh
air to both of these levels of the building(with no
recirculated air). Outside air is collected from intakes on
the roof.There is an air handler on the east roof with a 5
HP roof fan. There are 2 air handlers in the attic spec
above RM 257; they supply east and west sides of 1st
& 2nd floors seperately; each have 40 HP and run off
VFDs.
The other, separate HVAC system is a self-contained
(air is recycled) air hearting and cooling unit that
services only the "penthouse" (a 3rd floor addition to
this building); there is no makeup air, the air supply is
through the stairwell. These are alarmed to prevent
failure and the alarm system operates 24 hours each
day.
There are 8 exhaust fans on the roof; 7 are in service.
Two of the exhaust fans are for Room 134 (the main
chiller room). One is for RM 131. Three are for
restrooms.
Occupants often complain about the operation of the
HVAC unit.
Other ventilation: Open Windows, Restroom Fans
Heating System: Natural Gas

RMs 201 through
205 and 255A
were remodeled
in late 2010.
Remodel
included new
carpet, furniture,
cubicles, and
paint.
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Large opening (4 square feet)
that penetrates slab located in
RM 283 (PID reading was non
detect).
Large voids are located between
RMs 259B and C247 that are at
least two stories high and used
for utilities with a concrete slab
present and no flooring.
During re-fueling and when
aircrafts mobilize for take off,
fumes often drift onto the facility
and are noticeable within the
facility.
Majority of office space on first
floor is on raised flooring. The
building was converted in the
1950s from one large hanger to
2/3 office space that 2 stories in
height and 1/3 highbay.
There is a vapor extraction
system installed under the raised
floor beneath Rooms 143 and
145; the exhaust fan for the
system is on the roof.
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Vapor Intrusion Pathways
Building Type of Building
Building Work Hours
Number (# of floors; area)
N239

N239A

N243

Life Sciences Building Building is typically occupied
(Basement + 4 floors; Monday through Friday, 9 am
approximately 150,000 to 7 pm. Building is always
square feet)
open with sporadic weekend
and after hour use.

Offices and Centrifuge
Operations
(Basement + 2 floors;
approximately 34,000
square feet)

Basement
Information
Full Basement
Basement Usage: Office
Space, storage, and
utilities.
Basement Floor:
Concrete.
Basement Walls:
Poured Concrete.
Moisture: Dry.

Basement Type: Two
large open vaults
located in highbay (RM
120)
Basement Usage:
Storage and bio-dome
station.
Centrifuge testing areas has Basement Floor:
not been used regularly for Concrete.
Basement Walls:
the past two years.
Poured Concrete.
Moisture: Dry.
Highbay area use is
unknown; the area did
appear to have somewhat
frequent activity with possible
weekend use.
Two offices on 2nd floor:
Monday through Friday, 9 am
to 5 pm. Office is occupied
by students, who work on
highly varied schedule with
possible weekend use.

Flight Guidance and Monday through Friday, 8 am
to 7 pm. The building is not
Simulation Lab
(Basement + 3 floors; frequently occupied on the
approximately 130,000 weekends.
square feet)

Floor Information

Conduits Penetrating Floor and
Elevator Information

HVAC Systems Details

Recent
Further Building Related
Remodeling
Information
Information

Floor Details: Concrete, carpet,
and tile.
Slab Condition: Cracks and
seams visible.

Sumps: RM B11--DTW approximate. 3 feet below
floor; RM N074--DTW approximately 4 to 5 feet
below floor.
Floor drains: N067 (3 drains), N076A (3 drains),
and all bathrooms throughout building.
Elevators: V002--freight at northeast side of
building; V001--service elevator on southwest
side of building. (PID readings at both elevators
were non detect).
Other Conduits: RMs N076B, N076A, N076,
E075--utility conduits penetrate floor and walls.
Sewer conduits penetrate floor in all bathrooms
throughout bldg. All utilities (HVAC, water, elec.,
etc.) are routed through the floors via utility
corridors (RMs U101, U102, U201, U202, etc).
Slight vacuum (1 Pascal) observed at RM U101.

N/A.
HVAC system is a zoned heating/cooling system.
Two 60 HP air handlers (intake) in basement - intake is
in Northern corner of the building at grade; 35 exhaust
fans and 52 fume hoods (see fan and chemical fume
hood inventory list for details and room numbers).
Make up air is 100% intake, no recycling.
Air felt stagnant in NW portion of the library (RM 053).
Other ventilation: Mechanical Fans, Restroom Fans,
Chemical fume hoods.
Heating Systems: Natural Gas, Steam. Steam delivery
involves mechanical fan to disperse heat and radiators;
no outside air used.

The transferring of chemicals
from bulk storage to the labs
usually entails a sealed container
placed inside an unsealed
carrying container.
Solvents used throughout labs.
Trichloroethene was observed in
lab number 432. PID detections
were observed in association
with solvents and chemicals with
a high VOC content located in
many of the laboratories. The
chemicals were typically stored in
the flammable cabinets within the
laboratories.

Floor Details: Concrete and tile.
Slab Condition: Cracks and
seams visible.

Sumps: RM 144--Depth approximately 8 feet
below floor, dry, PID reading = 250 to 270 ppb.
Floor Drains: all bathrooms
Elevators: Located near room 160, typical
elevator, PID reading = non detect.
Other Conduits: Electrical conduits in highbay
area; unknown conduits penetrate wall of biodome vault area at elevation that is below grade.

N/A.
HVAC system is a zoned heating/cooling system.
HVAC Zones: Unknown - no access and building
contact did not have necessary facility knowledge.
Aerial photos indicate possibly three intake air handlers
on north end of building. One intake on south end of
building. 12 possible vent locations.
Other Information: Supply and return vents located in
office area (RM 243).
Other ventilation: Open Windows, Restroom Fans,
Chemical fume hoods.
Heating System: Natural Gas, Steam. Steam delivery
involves mechanical fan to disperse heat and radiators;
no outside air used.

N/A.

Sumps: RM N032--Water at approximately 3 to 4
ft below the floor.
Floor Drains: RMs N032 (3 drains), 039, and all
bathrooms.
Elevators: Two typical personnel elevators (PID
readings were non detect).
Other Conduits: RMs N032, 039, E034--electrical
conduits. Water supply and sewer drain in all
bathrooms

N/A.
HVAC system is a zoned heating/cooling system.
Main intake is located at grade on western side of bldg,
near RM 113A. Also an active intake is located on the
roof.
Other ventilation: Mechanical Fans, Restroom Fans.
Heating Systems: Natural Gas, Steam. Steam delivery
involves mechanical fan to disperse heat and radiators;
no outside air used.

During re-fueling and when
aircrafts mobilize for take off,
fumes often drift onto the facility
and are noticeable within the
building.

Floor Details: Concrete.
Basement Type: Half
Slab Condition: Cracks and
basement-approximately 4.5 feet seams are present.
bgs.
Basement Usage: Office
Space, storage, and
utilities.
Basement Floor:
Concrete.
Basement Walls:
Poured concrete.
Moisture: Dry.
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TABLE C-1. SUMMARY OF BUILDING SURVEY RESULTS
FORMER NAVAL AIR STATION MOFFETT FIELD, CALIFORNIA

Vapor Intrusion Pathways
Building Type of Building
Building Work Hours
Number (# of floors; area)

Basement
Information

Floor Information

Conduits Penetrating Floor and
Elevator Information

HVAC Systems Details

Recent
Further Building Related
Remodeling
Information
Information

N243A

Welding and Machine Monday through Friday, 8 am
to 5 pm. Infrequent weekend
Shop
(Basement + 3 floors; use.
approximately 9,000
square feet)

Basement Type: Tunnel Floor Details: Concrete.
to rotunda in Building
Slab Condition: Cracks and
N243.
seams are present.
Basement Usage: None.
Basement Floor:
Concrete.
Basement Walls:
Poured concrete.
Moisture: Unknown.

Drains/Sumps: None
Other conduits: RMs 101 and 104--unknown
utility conduits located in floor.

HVAC system is a zoned heating/cooling system.
HVAC Zones: 2nd floor offices have only active HVAC
systems. Access was not available due to maintenance
work being performed in bldg.
Other ventilation: Mechanical Fans, Open air vents
located on Northern and Western walls.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

New carpet was
installed within
RM 243 within
one month of
survey date.

During re-fueling and when
aircrafts mobilize for take off,
fumes often drift onto the facility
and are noticeable within the
building.

M510

Maintenance
contractor's
administration
building. (1 floor;
approximately 5,000
square feet)

Office workers occupy the
building Monday through
Friday, 8 am to 5pm.

N/A.

Floor Details: Concrete, carpet,
and tile.
Slab Condition: Unknown.

Floor Drains: RMs R101 and R103
Other Conduits: RM 105--sink drain.

Two roof mounted AC units.
Other ventilation: Exhaust fans in the two bathrooms.
Heating System: Natural Gas.

N/A.

N/A.

M555

Office Building Multiple Tenets
(1 floor; approximately
5,000 square feet)

Typical hours: Monday
through Friday, 8 am to 5
pm. Building only partially
occupied; one office was
occupied during survey.

N/A.

Floor Details: Carpet and tile.
Slab Condition: Unknown.

Floor Drains; RM 112B.
HVAC system is a zoned heating/cooling system.
Other Conduits: RM 108A--sink drain; RM 107B-- Three roof mounted AC units:
communication lines.
AC unit #1: west side of building;
AC unit #2: south side of building;
AC unit #3: north and east side of building.
Other ventilation: Exhaust fans located in two
bathrooms.
Heating System: Natural Gas.

N/A.

Building has a rodent problem.
Mitigation efforts currently
involves the use of traps. No
current plans for fumigation.

M566

Office Building Multiple Tenets
(1 floor;
approximately 6,000
square feet)

Vasper - RMs 111, 112, and N/A.
113: occupied Monday
through Friday, 7 am to 3 pm
with occasional weekend
use.

Floor Details: Carpet and tile.
Slab Condition: Unknown.

Floor Drains: RMs R101 and R102.
Other Conduits: U101--electrical conduits; RMs
C103, 106, and 103--electrical outlets located in
floor; RM J103--sink.

HVAC system is a zoned heating/cooling system.
One AC unit mounted in center of the roof; air intake
located on this unit.
A DX unit is mounted on the ground at the northwest
corner of the building; no air intake from this unit.
Other ventilation: Restroom Fans.
Heating System: Natural Gas.

N/A.

RMs 111 through 113 were
remodeled within two months of
the survey date. The remodel
included new carpet and paint.

Floor Details: Concrete slab.
Slab Conditions: Cracks and
seams are present.

Floor Drains: RM R101 (located in the bathroom).
Other Conduits: Former bollard locations near
bay doors are still open with depth approximately
2.5 feet below floor.

N/A.
No HVAC system used in building.
Open air ventilation.
Window mounted AC unit in enclosed office located in
RM 102.
Air felt stagnant on north end of RM 102 and south end
of RM 103.
Other ventilation: Mechanical Fans, Open Windows,
Restroom Fans.
Heating System: Steam; delivery involves mechanical
fan to disperse heat; no outside air used.

Facility communications room
(108A) is occupied 24 hour
per day, 7 days a week, 365
days a year.

Five9 - RMs 100, 101, 102,
106C, 106E, 107, 109, and
110: occupied Monday
through Friday, 8 am to 5
pm.
M567

Warehouse
Monday through Friday, 7 am N/A.
(1 floor; approximately to 4 pm.
9,000 square feet)

Abbreviations
AC = air conditioning
Bldg = building
bgs = below ground surface
DTW = Depth to water

DX = direct exchange
HP = horse power
HVAC = heating, ventilation and air conditioning
N/A = not applicable

PID = photoionization detector
RM = room
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Executive Summary
This site-specific Sampling and Analysis Plan (SAP) is prepared following the Uniform Federal
Policy for Quality Assurance Project Plans (UFP-QAPP) requirements (EPA 2005), and is
intended to conduct vapor intrusion sampling at former Naval Air Station (NAS) Moffett Field,
California (also known as Moffett Field Area for this study). Accord MACTEC 8A Joint
Venture (AM8AJV) prepared this SAP for the United States Department of the Navy (DON),
Base Realignment and Closure (BRAC) Program Management Office (PMO) West under Naval
Facilities Engineering Command Southwest (NAVFAC SW) Contract Number N62473-10-D0814, Task Order Number 0010.
Former NAS Moffett Field was operated as a naval airfield from 1933 to 1994. A portion of the
property was permitted for use by National Aeronautics and Space Administration (NASA)
Ames Research Center (Ames) (Figure D-1). Chemical materials and wastes such as fuels and
waste oils, solvents and cleaners, and washing compounds were either used and/or generated at
the property. In 1994, most of NAS Moffett Field was transferred to NASA Ames, with the
exception of the housing areas.
Groundwater in the Moffett Field Area of the Middlefield-Ellis-Whisman (MEW) Superfund
Study Area (MEW Site) has been contaminated with volatile organic compounds (VOCs),
primarily trichloroethene (TCE). In June 1989, the United States Environmental Protection
Agency, Region 9 (EPA), issued a Record of Decision (ROD) selecting the soil and groundwater
cleanup remedy for the MEW Site.
From 2003 through 2008, the MEW companies, NASA, U.S. Navy, and EPA collected over
3,000 air samples from 47 commercial buildings and 20 residences within the Vapor Intrusion
Study Area (EPA 2011). In August 2010, EPA amended the ROD to select a remedy for the
vapor intrusion pathway to prevent subsurface contaminants from migrating into indoor air or
accumulating in enclosed building spaces. Indoor air cleanup levels for long-term exposure for
TCE; tetrachloroethene (PCE); cis- and trans-1,2- DCE (dichloroethene); vinyl chloride; 1,1DCA (dichloroethane); and 1,1-DCE were established by EPA in the 2010 ROD Amendment
(EPA 2010).
The Navy is responsible for implementing the 2010 ROD Amendment within the portion of the
Vapor Intrusion Study Area that is impacted by Navy sources (Navy Area). The Navy Area is
shown in Figure D-3. Sampling activities have been conducted by EPA and NASA in many of
the buildings within the Navy Area. Data gaps exist due to insufficient sampling of all buildings
within the Navy Area to determine the appropriate response action tiering, as required by EPA.
To determine the appropriate response action tier for the non-residential buildings in the Navy
Area, additional vapor intrusion sampling will be conducted under this project. The vapor
intrusion investigation and sampling process consists of planning and coordination, pre-sampling
building survey, indoor air and outdoor background air sampling and analysis, and multiple lines
of evidence evaluation. Indoor air results will be compared to indoor air cleanup levels and
concurrent background air concentrations.
As part of this Vapor Intrusion sampling effort, a total of 279 indoor and outdoor air samples will
be collected, including 268 of 8-, 10-, or 24-hour time-integrated samples, and 11 grab samples.
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Executive Summary – Continued
Air samples will be analyzed by EPA Method TO-15 SIM (selective ion mode) with reporting
limits below the indoor cleanup levels and background air concentrations.
After data collection and compilation is complete, buildings will be categorized in accordance
with the 2010 ROD Amendment response action tiering system and follow-up actions, as
appropriate, will be recommended.
Following the data quality objective (DQO) process detailed by the EPA (EPA 2005), this SAP
provides detailed project management, measurement data acquisition including a field sampling
program and quality control measures, assessment oversight, data validation, and usability
protocols, and it integrates the standard information provided into both a Field Sampling Plan
and a Quality Assurance Project Plan (QAPP).
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SAP Worksheet #2 – SAP Identifying Information
Site Name/Number:
Operable Unit:
Contractor Name:
Contract Number:
Contract Title:

Work Assignment
Number (optional):
Document Control
Number:

Vapor Intrusion Sampling, Former NAS Moffett Field, Moffett
Field, California
Not Applicable
Accord MACTEC 8A JV
N62473-10-D-0814
Architect/Engineering Services for a Firm, Fixed-Price, Indefinite
Delivery, Indefinite Quantity Contract Involving CERCLA/RCRA/
UST Studies and Other Support Services on Navy and Marine
Corps Installations at Various Locations in CA, AZ, NV, NM and
Other DoD Installations
Not Applicable
AM8A-0814-0010-0007

1. This SAP was prepared in accordance with the requirements of the Uniform Federal Policy
for Quality Assurance Plans (UFP-QAPP) (EPA 2005) and EPA Guidance for Quality
Assurance Project Plans, EPA QA/G-5, QAMS (EPA 2002).
This SAP is also prepared based on the requirements provided in the following
documents:


Department of Defense (DoD). Quality Systems Manual for Environmental
Laboratories, Version 4.2, October 2010.



Department of the Navy (DON). Navy Environmental Compliance Sampling and
Field Testing Procedures Manual, October 2009.



NAVFAC Southwest (NAVFAC SW). Environmental Work Instruction #1,
Chemical Data Validation, November 2001; Environmental Work Instruction #6,
Environmental Data Management and Required Electronic Delivery Standards, April
2005; Department of the Navy Environmental Restoration Program Manual, August
2006; Environmental Work Instruction #4, Implementing and Maintaining the
Comprehensive Response, Compensation, and Liability Act (CERCLA)
Administrative Record and Compendium at NAVFAC Southwest May 2007;
Environmental Work Instruction #3, Selecting an Environmental Laboratory that
Meets Environmental Restoration Program Requirements, August 2010;
Environmental Work Instruction #2, Review, Approval, Revision, and Amendment of
Sampling Analysis Plans (SAPs), January 2011.



Naval Facilities Engineering Service Center. Installation Restoration Chemical Data
Quality Manual, 1999.



Environmental Protection Agency (EPA). CERCLA Compliance with Other Laws
Manual, Draft Guidance, EPA/540/G-89/006. Office of Emergency and Remedial
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SAP Worksheet #2 – Continued
Response, Washington, DC, August 1988; Guidance for the Data Quality Objectives
(DQO) Process, EPA QA/G-4, Final, September 1994; Guidance for the DQOs
Process. Office of Environmental Information, EPA/600/R-96/055. EPA QC/G-4.
August 2000; Guidance on Systematic Planning Using the DQO Process, EPA
QA/G-4. Office of Environmental Information EPA/240/B-06/001, February 2006.
National Functional Guidelines for Superfund Organic Methods Data Review, EPA
Contract Laboratory Program, June 2008.
2. Identify regulatory program: Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA)
3. This SAP is a site-specific SAP.
4. List dates of scoping sessions that were held:
Scoping Session

Date

Project Meeting
Project Scoping Meeting

September 7, 2011
December 8, 2011

5. List dates and titles of any SAP documents written for previous site work that are relevant to
the current investigation.
Title

Date

Site-Wide Vapor Intrusion Sampling And
Analysis Work Plan For Response Action
Tiering Middlefield-Ellis-Whisman Superfund
Area, Mountain View, California And Moffett
Field (Haley & Aldrich, Inc.)
Final Sampling And Analysis Plan,
Groundwater Monitoring At Installation
Restoration Sites 26 And 28 (ERV JV)

September 29, 2011

February 2011

6. List organizational partners (stakeholders) and connection with lead organization:
EPA Region 9 is the lead regulatory agency and the California Regional Water
Quality Control Board, San Francisco Bay Region (San Francisco Bay Water Board)
is the state regulatory agency. The U.S. Navy, EPA, San Francisco Bay Water Board,
and NASA are project stakeholders.
These regulatory agencies and stakeholders are not connected to NAVFAC SW (lead
organization).
7. Lead organization (see Worksheet #7 for detailed list of data users)
Naval Facilities Engineering Command Southwest (NAVFAC SW)
8. If any required SAP elements or required information are not applicable to the project or are
provided elsewhere, then note the omitted SAP elements and provide an explanation for their
exclusion below:
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SAP Worksheet #2 – Continued
UFP-QAPP
Worksheet #

Required Information

Crosswalk to
Related Information

A. Project Management
Documentation
Title and Approval Page
1
Table of Contents
2
SAP Identifying Information
Distribution List
3
Project Personnel Sign-Off Sheet
4
Project Organization
Project Organizational Chart
5
Communication Pathways
6
Personnel Responsibilities and Qualifications Table
7
Special Personnel Training Requirements Table
8
Project Planning/Problem Definition
Project Planning Session Documentation (including Data
9
Needs tables)
Project Scoping Session Participants Sheet
Problem Definition, Site History, and Background
10
Site Maps (historical and present).
Site-Specific Project Quality Objectives
11
Measurement Performance Criteria Table
12
Sources of Secondary Data and Information
13
Secondary Data Criteria and Limitations Table
Summary of Project Tasks
14
Reference Limits and Evaluation Table
15
Project Schedule/Timeline Table
16
B. Measurement Data Acquisition

Not Applicable

Sampling Tasks
Sampling Design and Rationale
17
Sampling Locations and Methods/ SOP Requirements Table
18
Sample Location Map(s)
Analytical Methods/SOP Requirements Table
19
Field Quality Control Sample Summary Table
20
Project Sampling SOP References Table
21
Sampling SOPs
Field Equipment Calibration, Maintenance, Testing, and
22
Inspection Table
Analytical Tasks
Analytical SOPs
23
Analytical SOP References Table
Analytical Instrument Calibration Table
24
Analytical Instrument and Equipment Maintenance, Testing,
25
and Inspection

Page 13 of 97

Project-Specific SAP
Air Sampling at the Navy Area
Former NAS Moffett Field, CA

Revision Number: NA
Revision Date: NA

SAP Worksheet #2 – Continued
UFP-QAPP
Worksheet #

Required Information

Crosswalk to
Related Information

Sample Collection
Sample Handling System, Documentation Collection,
26
Tracking, Archiving, and Disposal
Sample Handling Flow Diagram
Sample Custody Requirements, Procedures/SOPs Sample
27
Container
Identification Example Chain-of-Custody Form and Seal
Quality Control Samples
QC Samples Table
28
Screening/Confirmatory Analysis Decision Tree
Data Management Tasks
Project Documents and Records Table
29
Analytical Services Table
30
Analytical and Data Management SOPs
C. Assessment Oversight
Planned Project Assessments Table
Audit Checklists
Assessment Findings and Corrective Action Responses Table
32
QA Management Reports Table
33
D. Data Review
31

34
35
36
37

Verification (Step I) Process Table
Validation (Steps IIa and IIb) Process Table
Validation (Steps IIa and IIb) Summary Table
Usability Assessment
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SAP Worksheet #3 – Distribution List

Mr. Wilson Doctor

Remedial Project
Manager (RPM)

Navy BRAC PMO West

Telephone Number
(Optional)
(619) 532-0928

Mr. Scott Anderson

BRAC PMO West
Environmental
Coordinator

Navy BRAC PMO West

(619) 532-0938

Ms. Alana Lee

Project Manager

EPA Region 9

(415) 972-3141

Ms. Elizabeth Wells

Project Manager

San Francisco Bay Water Board

(510) 622-2440

Mr. Joseph Michalowski

Acting Quality
Assurance Officer
(QAO)

NAVFAC SW

(619) 532-4125

Mr. Gary Munekawa

Navy Resident
Officer in Charge
of Construction
(ROICC)

NAVFAC SW

(650) 603-9834

Mr. David Smith

Navy ROICC

NAVFAC SW

(650) 603-9836

Ms. Diane Silva

Records Manager

NAVFAC SW

(619) 556-1280

Name of SAP Recipients

Title/Role

Organization

E-mail Address or Mailing
Address
wilson.doctor@navy.mil
1455 Frazee Road, Suite 900
San Diego, CA 92108
scott.d.anderson@navy.mil
1455 Frazee Road, Suite 900
San Diego, CA 92108
lee.alana@epa.gov
EPA Region 9
75 Hawthorne Street, SFD-7-3
San Francisco, CA 94105
ewells@waterboards.ca.gov
1515 Clay Street, Suite 1400
Oakland, CA 94612
joseph.michalowski@navy.mil
1220 Pacific Highway
Building 128, Mail Room
San Diego, CA 92132
Attn: Code EVR.NA
gary.munekawa@navy.mil
Navy ROICC Moffett Field
PO Box 68 (Bldg. 107)
Moffett Field, CA 94035-0068
david.r.smith2@navy.mil
Navy ROICC Moffett Field
PO Box 68 (Bldg. 107)
Moffett Field, CA 94035-0068
diane.silva@navy.mil
Command Records Manager
ATTN: Code EV33
1220 Pacific Highway
(NBSD Bldg. 3519)
San Diego, CA 92132
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Mr. Steve Hall

Project Manager
(PM)

AM8AJV

Telephone Number
(Optional)
(858) 771-3562

Ms. Rain Zeng

Quality Assurance
Manager (QAM)

AM8AJV

(858) 248-2083

Ms. Kate Aguilera

PM

ALS Environmental (ALS), formerly
Columbia Analytical Services, Inc.
(CAS Lab)

(805) 577-2089

Ms. Linda Rauto

Operations
Manger

Laboratory Data Consultants, Inc.
(LDC)

(760) 634-0437

Name of SAP Recipients

Title/Role

Organization

E-mail Address or Mailing
Address
shall@accordeng.com
6050 Santo Road, Ste. 175
San Diego, CA 92124
yzeng@accordeng.com
6050 Santo Road, Ste. 175
San Diego, CA 92124
kaguilera@caslab.com
2655 Park Center Drive, Suite A
Simi Valley, CA 93065
lrauto@lab-data.com
7750 El Camino Real, Ste. 2L
Carlsbad, CA 92009
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SAP Worksheet #4 – Project Personnel Sign-Off Sheet

Name1
Mr. Steve Hall
Ms. Beth Flynn

Ms. Kate Aguilera
Ms. Linda Rauto

Organization/
Title/Role
AM8AJV
PM
AM8AJV
Sampling Task
Manager
ALS
PM
LDC
Operations
Manger

Telephone Number
(Optional)
(858) 771-3562

Signature/E-mail Receipt2

SAP Section Reviewed
All Worksheets

(707) 793-3834

All Worksheets

(805) 577-2089

Worksheets #12, 15,19, 20, 22,
23, 24, 25, 26, 27, 28, 30, 34, 35
Worksheets #12, 15, 19, 20, 22,
23, 24, 25, 28, 30, 34, 35, 36

(760) 634-0437

Date SAP
Read

Notes:
1
Rain Zeng, Project QAM, and Joseph Michalowski, NAVFAC SW QAO, have prepared and approved this SAP; therefore, their names are not listed in the above
project personnel sign-off worksheet.
2
Copy of the complete sign-off sheet will be maintained in the project file.
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SAP Worksheet #5 – Project Organizational Chart
Lines of Authority

Alana Lee
EPA Region 9

Representative
(415) 972-3141

Lines of Communication

Wilson Doctor
NAVY BRAC PMO
West
RPM
(619) 532-0928

Joseph Michalowski
NAVFAC SW
QA Officer
(619) 532-4125

Elizabeth Wells
San Francisco Bay
Water Board

Representative
(510) 622-2440

Jesse Davis
AM8AJV
Office H&S
Coordinator
(858) 514-6420

Loi Chau
AM8AJV
Site Safety and
Health Officer
(510) 504-7088

Steven Hall
AM8AJV
PM
(858) 771-3559

Beth Flynn
AM8AJV
Sampling Task
Manager
(707) 793-3834

Erlinda Rauto
LDC
Operations Manager
(760) 634-0437

Rain Zeng
AM8AJV
QAM
(858) 248-2083

Rain Zeng
AM8AJV
Project Chemist
(858) 248-2083

Kate Aguilera
ALS Lab
PM
(805) 577-2089
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SAP Worksheet #6 – Communication Pathways
Communication
Drivers

Responsible
Affiliation

Name

Phone Number
and/or E-mail

SAP Amendment

AM8AJV

QAM:
Rain Zeng

(858) 248-2083
yzeng@accordeng.com

Field Change Request

AM8AJV

PM:
Steve Hall

(858) 771-3562
shall@accordeng.com

Field Audit

AM8AJV

QAM:
Rain Zeng

(858) 248-2083
yzeng@accordeng.com

Procedure
(timing, pathway to & from, etc.)
AM8AJV QAM will submit all SAP
amendments electronically to the Navy
BRAC PMO West RPM and NAVFAC SW
QAO for review and approval prior to
regulatory review and/or field
implementation (See NAVFAC SW EWI
#2). Major or significant changes will be
documented in SAP amendments.
AM8AJV PM will document any deviation
from the SAP, including minor changes, by
notifying the AM8AJV QAM by phone and
e-mail within 24 hours (See NAVFAC SW
EWI #2). Navy BRAC PMO West RPM
and NAVFAC SW QAO will be notified of
field changes and of changes relating to
site characterization that may entail a
change in sampling location or analyses.
All completed field changes will be
documented in the final report.
AM8AJV QAM will conduct a field audit
during project fieldwork. The audit report
will be maintained in project and quality
assurance (QA) files. Any issues requiring
corrective action will be documented and
assigned an appropriate response period.
Problems with data quality will be reported
to the AM8AJV PM by phone and e-mail
within 24 hours.
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SAP Worksheet #6 – Continued
Communication
Drivers
Stop Work

Responsible
Affiliation
AM8AJV

NAVFAC SW

Name
PM:
Steve Hall

(858) 771-3562
shall@accordeng.com

QAM:
Rain Zeng

(858) 248-2083
yzeng@accordeng.com

Site Safety and
Health Officer:
Loi Chau

(714) 492-5210
jalbright@accordeng.com

Navy BRAC PMO
West:
Wilson Doctor
NAVFAC SW QAO:
Joseph Michalowski

Reporting of Health
and Safety (H&S)
Issues

AM8AJV

Phone Number
and/or e-mail

ROICC SFBA:
Gary Munekawa
David Smith
PM:
Steve Hall

(619) 532-0928
Wilson.doctor@navy.mil

Procedure
(timing, pathway to & from, etc.)

AM8AJV PM, QAM, or Site Safety and
Health Officer or Navy BRAC PMO West
RPM, QAO, or ROICC may stop work in
response to any serious quality- or
safety-related issue, if warranted.
AM8AJV PM will communicate work
stoppages to the project organization,
Navy BRAC PMO West RPM, and
NAVFAC SW QAO by phone and e-mail
within 24 hours.

(619) 532-4125
joseph.michalowski@navy.mil
(650) 603-9834
gary.munekawa@navy.mil
(650) 603-9836
david.r.smith2@navy.mil
(858) 771-3562
shall@accordeng.com

All H&S issues involving an injury, a
“near miss,” or a condition that may
result in an incident must be reported to
the AM8AJV H&S Manager and the
AM8AJV Program Manager immediately.
The AM8AJV PM will notify Navy BRAC
PMO West RPM of serious H&S
incidents/issues within 24 hours of
occurrence. Non-serious
incidents/issues may be forwarded to the
Navy BRAC PMO West RPM through
the AM8AJV PM on a monthly basis via
the monthly progress reports.
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SAP Worksheet #6 – Continued
Communication
Drivers
Notification of NonUsable Analytical
Data

Responsible
Affiliation
AM8AJV

Name
QAM:
Rain Zeng

Phone Number
and/or e-mail
(858) 248-2083
yzeng@accordeng.com

Procedure
(timing, pathway to & from, etc.)

If significant problems are identified by
the laboratory or the project team that
impact the usability of the data (i.e., the
data is rejected or the DQOs are not
met), the AM8AJV QAM will notify the
Navy BRAC PMO West RPM and the
NAVFAC SW QAO by phone and e-mail
within 24 hours or the next business day.
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SAP Worksheet #7 – Personnel Responsibilities and Qualifications Table
Title/Role

Organizational
Affiliation

Steve Hall

PM

AM8AJV

Rain Zeng

QAM

AM8AJV

Beth Flynn

Sampling Task
Manager

AM8AJV

Rain Zeng

Project
Chemist

AM8AJV

Name

Responsibilities
 Coordinates work activities for AM8AJV and subcontractor personnel and
ensures that field activities are being performed in accordance with the
work plan, SAP, accident prevention plan (APP), and site safety and health
plan (SSHP).
 Promotes a safe work environment for all project personnel by applying
work guidelines as specified in the SSHP and all applicable Occupational
and Safety Health Administration (OSHA) regulations.
 Oversees project, financial, schedule, and technical day-to-day
management of the project.
 Assists appropriate NAVFAC SW technical personnel in decision making
when necessary.
 Ensures AM8AJV programmatic and project-specific compliance with QA
policies and programs established under NAVFAC SW Contract N6247310-D-0814.
 Ensures project-specific SAP conforms to current NAVFAC SW and UFPQAPP requirements.
 Reviews and approves SAPs and work plans.
 Communicates with NAVFAC SW QAO and notifies QAO of deviations from
the SAP and nonconformance issues.
 Coordinates field and laboratory QA and oversees field QA and project QA
compliance.
 Holds the authority to suspend project activities if QA requirements are not
met.
 Ensures that all field activities are done per the work plan, SAP, APP, and
SSHP.
 Provides direction to field staff and subcontractors.
 Prepares analytical scoping and coordinates with the selected contracted
laboratory.
 Verifies appropriateness of sampling procedures, analytical methods, and
laboratory quality systems.
 Coordinates with the laboratory for field supplies, schedule, sample
shipping, and deliverables.
 Oversees data quality review, QA data validation deliverables, and Navy
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SAP Worksheet #7 – Continued
Name

Title/Role

Organizational
Affiliation

Wilson Doctor

Navy RPM

Navy BRAC PMO
West

Joseph Michalowski

Navy QAO

NAVFAC SW

Responsibilities













Kate Aguilera

Linda Rauto

Lab PM

Operations
Manager

ALS

LDC








Electronic Data Deliverable/Naval Installation Restoration Information
Solution (NEDD/NIRIS uploads.
Project management representative for NAVFAC SW.
Verifies that work is accomplished as required by project scope of work.
Oversees project cost and schedule.
Provides formal technical instructions to AM8AJV staff.
Serves as the lead interface between agencies involved.
Reviews and approves SAP for compliance with NAVFAC SW and UFPQAPP requirements.
Provides Navy oversight of AM8AJV’s QA Program.
Provides technical and administrative oversight of AM8AJV’s surveillance
audit activities.
Serves as point of contact for QA and DON’s Laboratory QA Program
issues.
Coordinates training for improving the generation and maintenance of
quality data.
Holds the authority to suspend project activities if QA requirements are not
met.
Responsible for communication between the laboratory and AM8AJV.
Performs the analytical services per the project-specific SAP.
Ensures analysis is performed according to specifications and meets the
requirements of this SAP.
Reviews the laboratory data package before it is delivered to the AM8AJV.
Conducts independent, third-party validation of analytical data received
from laboratory per the project-specific SAP.
Assures the data end users of known and documented data quality.
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SAP Worksheet #8 – Special Personnel Training Requirements Table
No special personnel training is required for this project. However, all field personnel will have appropriate training to conduct
assigned field activities. Each site worker will be required to complete H&S training as described under OSHA’s Title 29 Code of
Federal Regulations 1910.120. This includes 40 hours of formal off-site instruction; a minimum of 3 days of on-site field experience
under the supervision of a trained and experienced field supervisor; and 8 hours of annual refresher training. Field personnel who
directly supervise employees engaged in hazardous waste operations will also receive at least 8 hours of specialized supervisor
training. The supervisor training covers H&S program requirements, training requirements, personal protective equipment (PPE)
requirements, the spill containment program, and health-hazard monitoring procedures and techniques. At least two field technicians
will maintain cardiopulmonary pulmonary resuscitation (CPR) and standard first aid training certificates.
Safety requirements are addressed in detail in the SSHP, prepared separately. Copies of certifications and training records for team
members and supervisors will be kept in the AM8AJV project file.
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SAP Worksheet #9 – Project Scoping Session Participants Sheet
Project Name:
Vapor Intrusion Sampling

Site Name:
Former Naval Air Station Moffett Field

Projected Date of Building
Survey:
November 14-28, 2011

Site Location:
Moffett Field, California

Projected Dates of Vapor
Intrusion Sampling:
May – June 2012
______________________
Navy BRAC PMO West
RPM: Wilson Doctor
Date of Session: September 7, 2011 and follow-up discussions with RPM
Scoping Session Purpose: Scoping of SAP for MEW Tier Response Work Plan
Formal Scoping Meeting Scheduled for November 29, 2011.
Title

Affiliation

Phone #

E-mail Address

Project
Role

Wilson
Doctor

RPM

Navy
BRAC
PMO West

(619) 5320928

Wilson.doctor@navy.mil

RPM

Steve Hall

Project
Manager

AM8AJV

(858) 7713562

shall@accordeng.com

Project
Manager

Name

Comments/Decisions
The September 7, 2011 call was for the Middlefield-Ellis-Whisman (MEW) Superfund Study
Area and was led by Ms. Alana Lee (Region 9 EPA). Prior to the call, the RPM directed
AM8AJV to use the MEW work plan as a guide to prepare the Vapor Intrusion Sampling Work
Plan for the Moffett Field Study Area IR Site 28 (WATS).
Action Items
Work Plans are to be based on the Site-Wide Vapor Intrusion Sampling and Analysis Work Plan
for Response Action Tiering for the MEW Superfund Area (Haley & Aldrich, September 2011).
The building survey is tentatively scheduled for the week of November 14, 2011.
The formal Vapor Intrusion Sampling Work Plan scoping meeting is tentatively scheduled for
November 29, 2011. The draft SAP and preliminary work plan will be submitted to NAVFAC in
January 2012. The draft work plan and SAP will be submitted to the EPA in March 2012.
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SAP Worksheet #9 – Continued
Project Name:
Vapor Intrusion Sampling

Site Name:
Former Naval Air Station Moffett Field

Projected Date of Building
Survey:
November 14-28, 2011

Site Location:
Moffett Field, California

Projected Dates of Vapor
Intrusion Sampling:
May – June 2012
______________________
Navy BRAC PMO West
RPM: Wilson Doctor
Date of Scoping Session: December 8, 2011
Name

Title

Affiliation

Phone #

E-mail Address

Project
Role

(619) 532-0928

Wilson.doctor@navy.
mil

RPM

(619) 532-0936

james.h.whitcomb@n
avy.mil

LRPM

Wilson
Doctor

RPM

Jim
Whitcomb

RPM

Alana Lee

RPM

Navy
BRAC
PMO West
Navy
BRAC
PMO West
EPA

Matt Plate

Chemist

EPA

(415) 972-3799

Steve Hall

Project
Manager

AM8AJV

(858) 771-3562

Rain Zeng

QAM

Beth Flynn
Dave
Stolcenberg

Task
Manager
Project
Engineer

AM8AJV
AM8AJV
AM8AJV

(415) 972-3141

(858)771-3518
(707) 793-3834
(916) 853-8931

lee.alana@epa.gov
Plate.Mathew@epa.g
ov
shall@accordeng.com
yzeng@accordeng.co
m
BPFlynn@mactec.co
m
David.stolcenberg@a
mec.com

RPM
QA
Project
Manager
QAM
Task
Manager
Project
Engineer

Comments/Decisions
A general overview of the work plan was presented including the general scope and use of the
work plan, requirements for the work plan, and the general outline and planned attachments.
A brief review of the building survey results was presented. Some information was collected on
building work hours and operating hours of the HVAC systems (summarized in the building
survey summary table). Observations were made of potential vapor intrusion pathways (cracks,
utility conduits, stairwells). Planned changes in the near future for the HVAC systems were
noted. A follow-up pre-sampling building inspection will likely be needed for the buildings with
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SAP Worksheet #9 – Continued
planned changes to the HVAC systems before conducting the indoor air sampling. Comments
on specific items in the Building Survey Summary Table were discussed.
Considerations for sample collection include sample locations in buildings, collection of ambient
air samples, the sample collection period (8, 10 or 24 hour samples), and locations for collection
of samples with and without operation of the engineering control (HVAC system). The sample
data will be used for evaluation of response actions for the buildings in accordance with the
ROD’s Response Action Tiering System.
Prior to performance of the building survey, Jerry O’Connell (NASA) provided some
information on the HVAC systems for most of the buildings prior to his retirement. No
information was provided for the HVAC systems for buildings 239A, 243 and 243A, and an
update for Building 3. AM8AJV expressed hope that NASA would provide on the building
foundations and completion of EPA’s HVAC short forms.
AM8AJV reviewed the general approach for conducting the indoor air sampling program. 24
hour samples were proposed for buildings which have the HVAC system operating continuously
due to people potentially working in the buildings 24 hours a day, 7 days a week. AM8AJV
understands the HVAC system(s) in these buildings only operate Monday through Friday. 8
hour samples were proposed for buildings that do not have a centralized HVAC system; these
buildings were proposed to be sampled during normal work days. To the extent possible, and
practicable, these buildings should be sampled with the windows and/or doors closed and at a
minimum, canisters should not be placed near open windows and/or doors, etc. AM8AJV
explained that the buildings that have HVAC systems that shut down over the weekend would be
sampled during the work week with the HVAC system operating, and at the end of the weekend
when the HVAC system had been shut down for 36 to 48 hours.
EPA responded that for buildings with operating engineering controls (HVAC systems), EPA
will require samples to be collected with and without operation of the engineering control
(HVAC system) per the ROD Amendment. AM8AJV stated they understood that NASA was not
willing to shut down the HVAC system for buildings that may be occupied at night and on
weekends. EPA repeated that this approach was not acceptable and that samples must be
collected after the HVAC systems had been shut down for 48 hours, otherwise, additional lines
of evidence will be required or by default a vapor intrusion control system remedy will be
required (Response Action Tier 2). EPA stated that buildings which do not have engineering
controls (e.g., building ventilation systems) will need to be sampled with the windows closed.
The Navy stated the contract would need to be amended for collection of additional lines of
evidence as collection of other types of samples are not part of the current scope.
AM8AJV stated the DQOs would be provided in the SAP which will be an attachment to the
work plan. The Navy has a standardized SAP format that will be utilized for the project; the
format meets Navy and EPA requirements. AM8AJV reviewed the proposed DQOs that have
been developed for the preliminary draft SAP for establishing when and where samples will be
collected. The Navy work plan will follow the approach presented in the MEW work plan for
consistency.
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SAP Worksheet #9 – Continued
EPA requested that a table with the DQOs be provided in advance of the draft work plan. EPA
proposed that the details of the plan (e.g., DQOs, sample locations and sample methodology) be
resolved prior to submittal of the draft work plan.
Action Items
The Navy will contact NASA and press for needed information and data. EPA requested to be
kept informed on the status of the information request. The Navy should provide a list of
information requests that NASA is not providing. EPA will talk with NASA about the data
needs.
The Navy suggested another call should be held in early January 2012 to go over the status of the
projects and the path forward. The Navy will provide a tentative date and time to EPA.
AM8AJV estimates at least 2 weeks to get an internal draft work plan to the Navy for review.
The work elements (DQOs, tables, sample locations) are to be provided in advance to EPA prior
to the submittal of the draft work plan.
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SAP Worksheet #10 – Problem Definition
This site-wide SAP is prepared following the EPA UFP-QAPP requirements (EPA 2005), and is
intended to conduct a vapor intrusion sampling at the Navy Area at former NAS Moffett Field,
California).
This worksheet provides the first of seven steps of the DQO process as detailed by the EPA
(EPA 2006). The DQO process is designed to define the project objectives and assure that the
quality of data collected supports the objectives. This worksheet summarizes the environmental
problem to be addressed by the project, the site background, and current conditions in
preparation for collecting indoor air samples to apply the 2010 ROD Amendment tiering system
to determine the response action for buildings in the Navy Area.

Problem Definition
Former NAS Moffett Field was operated as a naval airfield from 1933 to 1994. A portion of the
property was permitted for use by NASA Ames (Figure D-1). Chemical materials and wastes
such as jet fuels and waste oils, solvents and cleaners, washing compounds, gasoline, and
hydraulic fluids were either used and/or generated during operations at the property.
Groundwater in the Moffett Field Area of the MEW Site has been contaminated with VOCs,
primarily TCE, in the shallow aquifer. In June 1989, the EPA, issued a ROD selecting the soil
and groundwater cleanup remedy for the MEW Site. The groundwater cleanup remedy includes
extraction and treatment systems and slurry walls to contain and to clean up groundwater
contamination (EPA 1989). As part of the cleanup efforts, groundwater treatment systems have
been installed by the Navy, NASA, and MEW companies and are operating to remediate the
groundwater plumes. The San Francisco Bay Water Board provides oversight of Navy activities
at Moffett Field for the State of California.
In August 2010, EPA amended the ROD to select a remedy for the vapor intrusion pathway to
prevent subsurface contaminants from migrating into indoor air or accumulating in enclosed
building spaces at levels exceeding EPA’s indoor air cleanup criteria for long-term exposure. As
specified in the 2010 ROD Amendment, the Vapor Intrusion Study Area is defined as the area
where TCE concentrations in shallow groundwater are greater than 5 micrograms per liter.
Indoor air cleanup levels for long-term exposure for TCE; PCE; cis- and trans-1,2- DCE; vinyl
chloride; 1,1-DCA; and 1,1-DCE were established by EPA in the ROD Amendment (EPA 2010).
As presented in the 2010 ROD Amendment, the appropriate response action for existing
buildings in the Vapor Intrusion Study Area will be determined by evaluation of indoor air
sampling results and other lines of evidence for each building. Some of the existing buildings in
the Navy Area have not been characterized sufficiently to determine the appropriate response
action tier for vapor intrusion. As a result, EPA requested that the buildings be sampled in order
to collect additional information for evaluation of the buildings using the Response Action
Tiering System that is provided in the ROD Amendment to assess the need for response actions.
The purpose for this SAP is to collect indoor air samples for comparison to outdoor air quality
and indoor air cleanup levels (as provided in Table 3 of the 2010 ROD Amendment) for use in
determining the response action required for each building, using Tables 6A and 6B in the ROD
Amendment. Sample locations have been selected based on building construction and use,
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SAP Worksheet #10 – Continued
Previous sampling activities were conducted by the EPA and NASA in many of the buildings
within the Navy Area (Table D-1 Building List for Vapor Intrusion Study). Data evaluation
revealed that data gaps exist due to unsampled buildings within the study area which were not
sufficient to perform the response action tiering. Additional building survey and sampling
efforts are needed to complete the Vapor Intrusion investigation and to perform the tiering of
these buildings within the Moffett Field Area. Proper actions can then be performed following
the EPA Statement of Work for remedial design and remedial action for implementation of the
MEW Site Vapor Intrusion Remedy (EPA 2011).

NAS Moffett Field – Environmental Setting
As specified in the 2010 ROD Amendment, the Vapor Intrusion Study Area is defined as the
area where TCE concentrations in shallow groundwater are greater than 5 micrograms per liter
(EPA 2010). The Navy Area consists of a portion of former NAS Moffett Field, which has been
designated as the Navy’s Vapor Intrusion Area of Responsibility (Figure D-3). The Navy Area is
a portion of the larger area that overlies the regional VOC groundwater plume (Figure D-3).
NAS Moffett Field is a National Priorities List site (EPA ID: CA2170090078). The EPA is the
lead regulatory agency responsible for directing the cleanup process under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and per a Federal Facility
Agreement. The San Francisco Regional Water Quality Control Board is the state regulatory
agency overseeing the Navy’s investigation and cleanup activities.
The following section provides a summary description of the environmental setting of the
Moffett Field Area and the MEW Area based on previous assessment activities.
Site History and Background
The former NAS Moffett Field site was originally commissioned as NAS Sunnyvale in 1933. In
1935, the facility was transferred to the U.S. Army Air Corps. In 1939, Ames Aeronautical
Laboratory obtained a permit to use a portion of the property. NAS Sunnyvale was returned to
the Navy in 1942 and was renamed NAS Moffett Field. In 1991, the BRAC Commission
designated NAS Moffett Field for decommissioning and transfer to NASA. On July 1, 1994,
NAS Moffett Field was transferred to NASA Ames with the exception of the military housing.
The military housing was assigned first to the U.S. Air Force and then to the U.S. Army. Part of
the former air station was designated for a NASA Research Park (SES-Tech 2010; Haley &
Aldrich 2011).
The NASA facilities cover 213 acres that are planned for redevelopment as a collaborative
research and educational campus. The buildings (Table D-1 Building List for Vapor Intrusion
Study at the Navy Area) are located on the original NASA Ames Campus and the NASA
Research Park. Several buildings on Moffett Field are unoccupied and designated to be
demolished. The occupied buildings are used primarily as office, research, or maintenance space
(Haley & Aldrich 2011).
The MEW Site was brought into the Superfund program due to soil and groundwater
contaminated with chlorinated solvents (primarily TCE). The MEW Site extends from
approximately 1 mile south of U.S. Highway 101 along E. Middlefield Road to within

Page 31 of 97

Project-Specific SAP
Air Sampling at the Navy Area
Former NAS Moffett Field, CA

Revision Number: NA
Revision Date: NA

SAP Worksheet #10 – Continued
approximately 0.7 miles of the north end of former NAS Moffett Field (Figure D-2). Source
areas for the solvents have been identified on several former industrial properties located south
of Highway 101, and on former Navy and NASA areas of operation. The Navy is responsible for
groundwater cleanup from its sources, and operates groundwater cleanup facilities southwest of
Hangar 1 in the area of Installation Restoration Site 28, known as the West-Side Aquifers
Treatment System (WATS). The groundwater contamination in the WATS Area is commingled
with similar contaminants from the regional groundwater plume.
Vapors from the Site COCs are dissolved in groundwater and have been detected in buildings
overlying the shallow groundwater. The 2010 ROD Amendment was issued to address vapor
intrusion into buildings that overlie the contaminated shallow subsurface contamination. Within
the Navy Area (Figure D-3), the Navy has the responsibility for implementing the vapor
intrusion remedy as described in the 2010 ROD Amendment.
Potential chlorinated solvent sources of groundwater contamination in the Navy area of
responsibility included a former dry cleaning facility, and former manufacturing facilities south
of Moffett Field. In 1994, the Navy removed the contaminant sources, tank, sumps, and
impacted soil and then began groundwater extraction and treatment.
Hydrogeology
Groundwater aquifers beneath the Vapor Intrusion Study Area consist of shallow and deep
aquifer systems, separated by a laterally extensive aquitard approximately 40 feet thick. The
shallow aquifer system is generally less than 160 feet below ground surface. Subdivisions within
the shallow aquifer are designated as the upper A (also known as A), lower A (also known as
B1), B2, and B3 aquifers. The regional aquitard is designated as the B/C aquitard. The zones
below the B/C aquitard are termed the C aquifer and the Deep aquifers. Groundwater flow in the
shallow aquifer zone is generally to the north, while flows in the C and Deep aquifers are
generally to the northeast. The shallow and deep aquifer systems in the Moffett Field and MEW
Areas are not used for drinking water (Haley & Aldrich 2011).
The depth to water in the shallow A aquifer, which is the relevant groundwater zone for the
vapor intrusion pathway, varies from approximately 5 to 10 feet below ground surface in the
Moffett Field Area (Haley & Aldrich 2011). In the Navy Area, the seasonal variations in water
elevations may range from 0.5 to 4.4 feet but more typically range from 0.8 to 1.0 feet, with
higher levels in the spring and lower levels in the autumn. The hydraulic gradient is 0.005 to
0.007 feet per foot to the north (ERS-JV and Brown and Caldwell 2011).
Vapor Intrusion ROD Amendment
In August 2010, the EPA amended the ROD to select a remedy for the vapor intrusion pathway
to prevent subsurface volatile contaminants in groundwater from migrating into indoor air or
accumulating in enclosed building spaces at levels exceeding EPA’s indoor air cleanup criteria
for long-term exposure for residential and commercial buildings. The 2010 ROD Amendment
provides a tiering system to determine the appropriate response action for each building/property
within the Vapor Intrusion Study Area. The tiering system for existing buildings is based on
indoor air sampling with or without engineering controls in place and other lines of evidence.
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The corresponding response action may include both engineering and institutional controls (EPA
2011).
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SAP Worksheet #11 – Project Quality Objectives/Systematic Planning
Process Statements
This worksheet provides Steps 2 through 7 of the DQO process as detailed by the EPA (EPA
2005). The process is used to determine the type, quantity, and quality of data necessary to
support decision making regarding current site conditions and future site-management decisions.
The following subsections provide the primary study goal of the proposed assessment, the
information inputs and analytical approach that will be used to achieve the study goal, as well as
the performance criteria that will be used to assure that the data used to make project decisions
are of sufficient quality.
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STEP 1

State the Problem
Former NAS Moffett Field was operated as a naval airfield from 1933 to 1994. A portion of
the property was permitted for use by NASA Ames Research Center (Ames) (Figure D-1).
Chemical materials and wastes were either used and/or generated during operations at the
property.
Groundwater underneath the Moffett Field Area has been contaminated with VOCs,
primarily TCE in a shallow aquifer. Shallow subsurface VOC contamination is the source of
Vapor Intrusion into buildings at the MEW Site. In 2010, the EPA amended the 1989 ROD
for the MEW Site to select a remedy for the Vapor Intrusion pathway to prevent subsurface
contaminants from migrating into indoor air and accumulating at levels exceeding the
indoor air cleanup levels. The 2010 ROD Amendment also provided a tiering system to
determine the appropriate response action for each building/property within the Navy Area
(Table D-3) (EPA 2010).
The Navy is responsible for implementing the 2010 ROD Amendment within the portion of
the Vapor Intrusion Study Area that is impacted by Navy sources (Navy Area). The Navy
Area is shown in Figure D-3. Sampling activities have been conducted by EPA, NASA and
MEW parties in many of the buildings within the Navy Area (Table D-1). Data evaluation
revealed that data gaps exist due to unsampled buildings within the study area, which were
not sufficient to perform the ROD Amendment response action tiering. Additional building
survey and sampling efforts on the buildings are needed to complete the Vapor Intrusion
investigation and to perform the response action tiering.

STEP 2

Identify the Goals of the Study
According to the tiering system, the results of the Vapor Intrusion study need to provide
answers to the following key questions:
1. Do the indoor air concentrations exceed the outdoor (background) air concentrations
and indoor air cleanup levels specified in the ROD Amendment for TCE, PCE, vinyl
chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE (see Worksheet #15)?
2. Are the indoor air concentrations greater than the background air concentrations but
below indoor air cleanup levels specified in the ROD Amendment?
3. Do the outdoor (background) air samples collected have detected levels of TCE, PCE,
vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE?
4. Are there occupational or consumer product sources within the building that may
contribute to detectable levels of the seven COCs in indoor air?

STEP 3

Identify Information Inputs
1. 2011-12 Building survey results
2. 2011-12 Validated indoor and outdoor air samples results
3. 2003-2011 Historical validated air sampling, groundwater monitoring results, and soil
gas data from the Navy Area
4. EPA cleanup levels for TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and
trans-1,2-DCE, established in 2010 ROD Amendment
5. Laboratory analytical method with limits below the cleanup levels
6. Outdoor air (background) concentrations for the seven COCs
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STEP 4

Define the Boundaries of the Study
1. The approximate lateral boundaries are the buildings within the Navy Area
2. The approximate vertical boundaries work area samples are limited to the breathing
zone between 3 and 5 feet above the floor.
3. The vertical boundaries for vapor pathway samples are within crawl spaces, beneath
elevator shafts and utility conduits.
4. The approximate, planned temporal boundary for Vapor Intrusion sampling fieldwork
will be after the final work plan and SAP are approved in spring 2012.
5. Sampling will be conducted over 2-3 weeks during late spring 2012. Temperature
boundaries are the daily temperature variations. This is a one-time sample event so the
results will not reflect any seasonal variations.
6. Building occupancy temporal boundaries are 8 hour work shifts during 8 AM – 5 PM for
most buildings, 10 hour work shifts during 8 AM – 6 PM, or 24 hour work shifts for the
research park buildings. For laboratories, the temporal boundary is 24 hours/day and
includes weekends; this assumes workers my come in at any time to attend to ongoing
research.
7. Buildings with no engineering control (HVAC system) will be sampled after 36 to 48
hours with the windows and doors closed to limit ventilation from outside air.
8. Buildings with engineering controls (HVAC systems) will be sampled with the
engineering control (HVAC system) operating and with the engineering control (HVAC
system) off. If the engineering control (HVAC system) cannot be shut down, then the
engineering control (HVAC)-off samples does not need to be collected, but the building
response action tiering will be based on engineering control operating and multiple
lines of evidence, if collected.
9. The breeding season of the wildlife is not a concern for conducting the fieldwork at the
buildings within the Navy Area.
10. Addendums to this sampling plan will be prepared as needed for collection of additional
samples.

STEP 5

Develop the Analytical Approach
The analytical approach is developed following the response action tiering system. Indoor
air concentrations collected from the 22 buildings will be compared to outdoor (background)
air concentration and the indoor cleanup levels established in the ROD Amendment.
1. If the indoor air concentrations exceed the outdoor (background) air concentrations and
indoor air cleanup levels specified in the ROD Amendment (see Worksheet #15),
then the building is categorized as Tier 1 and proper response action(s) (i.e.,
implementing selected remedy through appropriate engineering control) specified by
EPA will be followed to meet indoor air cleanup levels.
2. If indoor air concentrations are below the indoor air cleanup levels with the engineering
control in place or operating,
then the building is categorized as Tier 2 and the proper response action is to continue
operation of the engineered remedy to meet the remedial action objectives, and to
implement long-term monitoring and institutional controls.
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A recorded agreement with the property owner is required if the remedy is achieved
through operation of an active building ventilation system.
3. For building sampled without engineering control in place or operating prior to and
during sampling:
If the indoor air concentrations exceed the outdoor (background) air concentrations but
are below the indoor air cleanup levels specified in the ROD Amendment,
then building is Tier 3A and proper response action(s) (i.e., developing and
implementing long-term monitoring plan, and implementing governmental institutional
controls) specified by EPA will be followed.
If the indoor air concentrations consistent with the outdoor (background) air
concentrations and are below the indoor air cleanup levels specified in the ROD
Amendment,
then building is Tier 3B and proper response action(s) (i.e., implementing governmental
institutional controls) specified by EPA will be followed.
4. If the outdoor (background) air samples collected have detected levels of TCE, PCE,
vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE,
then outdoor sources may have contributed to indoor air concentrations and multiple
lines of evidence evaluation will be conducted.
5. If there are detectable levels of occupational or consumer product sources of the
chemicals of concern within the building space,
then these indoor sources may have contributed to indoor air concentrations and
multiple lines of evidence evaluation will be conducted.
If the data above are inconclusive to determine the tiering and proper response action, then
additional lines of evidence will be considered and/or additional sampling efforts may be
recommended.
Buildings are classified as Tier 4 when converging lines of evidence (i.e., sub-slab soil gas
concentrations, pathway concentrations, indoor air concentrations, and background
concentrations) demonstrate there is no longer the potential for vapor intrusion to exceed
the indoor air cleanup levels. For Tier 4 buildings, no action is required after EPA approves
confirmation sampling results and documentation that no action is necessary. Current
sampling program is not designed to determine if a building qualifies for Tier 4.
Addendums to this sampling plan will be prepared as needed for collection of additional
samples to provide multiple lines of evidence, to provide mitigation and remediation design
parameters, to establish monitoring programs, and to determine a Tier 4 building with no
further action.

STEP 6

Specify Performance or Acceptance Criteria
Ensuring data quality and reducing decision errors will rely on prudent analytical test
selection, instrument calibration and performance, standard operations, and sample design.
Limits on the decision errors will be minimized by performing data usability assessments
using PARCCS criteria (precision, accuracy, representativeness, completeness,
comparability, and sensitivity) and third-party data validation. Sampling error will be
minimized by using the following resources and standard procedures:
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1. Appropriately trained and experienced personnel
2. Proper field notation and logbook procedures
3. Standard procedures for sample collection, handling, and analysis
4. Qualified off-site laboratory for sample analysis
5. Third-party data validator to confirm data
6. Ten percent of the data are subjected to a Level IV validation; the remaining 90 percent
of the data will be validated per Level III procedures. and
7. Additional runs of sampling to confirm the results if necessary

STEP 7

Develop the Plan for Obtaining Data
To determine the appropriate tier and corresponding response action for the non-residential
buildings within the Navy Area, a Vapor Intrusion investigation will be conducted. The
Vapor Intrusion investigation and sampling process will consist of review of historical data,
pre-sampling building survey which includes walkthroughs, interviews, inspections, and
field screening; follow-up indoor air sampling, and background air sampling. A decisionmaking process for the Vapor Intrusion study and sampling approach is shown on Figure
D-5.
Based on a review of current and future use of the buildings in the Navy Area, the historic
indoor air sampling data and the results of the building surveys, 22 non-residential buildings
(Figure D-3) have been selected for vapor intrusion sampling.
A total of 279 air samples will be collected which include 221 from indoor air, 29 from
outdoor air, and 29 field duplicate QC samples (i.e., 10 percent of environmental samples).
The indoor air samples will be collected from 125 locations within the 22 buildings. The
outdoor air samples will also be collected concurrently to provide information on ambient
background air and air concentrations near HVAC intakes.
Indoor air samples will be collected primarily from the basement and ground floor of the
buildings, but will also include samples from upper floors in areas of vertical conduits and in
areas of HVAC distribution vents when the air intake is in the basement or first floor, at the
breathing zone (approximately 3 to 5 feet above floor level) in occupied or potentially
occupied work areas. Outdoor ambient air samples will be collected near the building(s)
being sampled for indoor air and near HVAC system intakes.
Time-integrated 8- , 10-, or 24-hour air samples will be collected in 6-liter, individual
certified canisters equipped with a flow controller. Short-duration grab air samples will also
be collected in 6-liter, individual certified canisters without a flow controller. Samples will be
submitted to a state- and DOD-certified laboratory and analyzed by EPA Method TO-15
SIM with reporting limits below the indoor cleanup levels and background air
concentrations.
The time-integrated sampling schedules will be followed for Groups 1 and 2 buildings
classified based on building engineering control (HVAC system) status. Grab samples will
be collected at elevator shafts. Sampling activities will be conducted over a 2 week period.
Samples will be collected during weekdays and weekends. The weekday sample events
will consist of collecting samples during normal daytime work hours and at the end of the
weekend after the engineering control (building ventilation system) has been shut down for
36 to 48 hours.
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After data collection and compilation is completed, cleanup levels, background air
concentrations, and multiple line of evidence will be compared and evaluated. Buildings
will be tiered in accordance with the ROD Amendment response action tiering system.
Appropriate actions will be followed to respond or to remediate the site. If the data are
inconclusive, then additional lines of evidence will be considered and/or additional sampling
efforts will be conducted.
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SAP Worksheet #12 – Measurement Performance Criteria Table
Measurement Performance Criteria Table – Field Quality Control (QC) Samples*
QC Sample
Field Duplicate1

Analytical Group
 VOCs2 by EPA TO-15
SIM

Frequency

Data Quality Indicators

Measurement
Performance
Criteria

QC Sample
Assessment Error3

One per ten
samples

Precision

RPD<25%

S

1

Field Duplicate: A field duplicate is used to assess the overall precision of the sampling effort contaminant variability in the sample matrix. Field duplicates are
samples collected at the same time and from the same location as their corresponding primary samples. Field duplicates will represent at least 10 percent of all
field samples.
2
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE will be analyzed by EPA Method TO-15 (SIM).
3
For sampling (S), analysis (A), or both (S&A).
* Neither equipment blank nor trip blank will be collected as part of the air sampling program as the sampling devices, canisters and flow controllers, are precleaned, individually certified, evacuated, and under vacuum prior to sampling. Therefore in the absence of field and trip blanks, outdoor air samples will be
collected to establish background or ambient air concentrations. These background samples may be used as an indicator of blank contamination or outdoor
source of VOCs. The background sample locations will include locations that were sampled during historic air monitoring events. The background
concentrations will be individually and statistically compared to the levels found in the indoor air.
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Secondary Data
2011 Indoor air data for
MEW site

Historical groundwater
monitoring and sampling
data for IR
Sites 26 and 28
2005 Indoor air data for
NASA Ames Research
Center

2006 Indoor air data for
NASA Ames Research
Center

Data Source
(originating organization,
report title and date)

Building-Specific Air
Sampling Report
Moffett Field, California
Haley & Aldrich, Inc.
September 13, 2011
2008 Annual Groundwater
Report for WATS and
EATS, Former NAS
Moffett Field
SES-TECH, June 2009
Final Report on LongTerm Indoor Air Quality
Monitoring; Buildings 15,
16, 17, 20, N-210 and N243, NASA Ames
Research Center, Moffett,
California. July 2005.
Final Interim Report on
Phase 2 Follow-up
Sampling and Analysis for
Building N210 and
Baseline Sampling for
Buildings N211, N239A,
and N259, NASA Ames
Research Center, Moffett,
California. April 2006.

Data Generator(s)
(originating organization,
data types, data generation /
collection dates)

How Data Will Be Used

Limitations on Data Use

Haley & Aldrich, Inc.
September 13, 2011

Data will be used as a
historical data to compare
and evaluate data
collected under this SAP

The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
it was collected.

SES-TECH, June 2009

Data will be used as a
historical data to compare
and evaluate data
collected under this SAP

Neptune and Company,
Inc., July 19, 2005.

Data will be used as a
historical data to compare
and evaluate data
collected under this SAP

The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
it was collected.
The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
it was collected.

Neptune and Company,
Inc. April 24, 2006.

Data will be used as a
historical data to compare
and evaluate data
collected under this SAP

The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
it was collected.
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Secondary Data
2008 Indoor air data for
NASA Ames Research
Center

2008 Indoor air data for
NASA Research Park

Weather data

Data Source
(originating organization,
report title and date)

Data Generator(s)
(originating organization,
data types, data generation /
collection dates)

How Data Will Be Used

Limitations on Data Use

Final Report for February
2008 Vapor Intrusion
Sampling in Buildings B3,
B12, B18, B76, B107,
B126, B154, B510, B556,
N210, and N237. July
2008.
Final Report for May 2008
Vapor Intrusion Sampling
in Buildings 16, 20, 107,
and 126 at the NASA
Research Park (NRP).
January 2008.

Neptune and Company,
Inc. July 20, 2008.

Data will be used as a
historical data to compare
and evaluate data
collected under this SAP

The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
it was collected.

Neptune and Company,
Inc. January 7, 2008.

Data will be used as a
historical data to compare
and evaluate data
collected under this SAP

The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
it was collected.

http://www.wunderground.
com/cgibin/findweather/hdfForeca
st?query=94035 ;
or mobile website:
http://m.wund.com/cgibin/findweather/getForeca
st?brand=mobile&query=
Moffett+Field%2C+CA

Permanent weather
station KNUQ (NUQ) at
Moffett Federal Airfield
(Moffett NAS, California)
Airport

Weather data will be used
to evaluate the results and
compare the indoor and
outdoor air background
data

The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
it was collected.
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SAP Worksheet #14 – Summary of Project Tasks
The major tasks associated with the vapor intrusion sampling effort are listed below.


Pre-sampling coordination



Air sampling (indoor and outdoor air)



Analytical task



Sampling quality-control task



Data management and review



Third-party data validation



Documentation and records

Pre-Sampling Coordination
EPA and San Francisco Bay Water Board will review and comment on the Work Plan and
Sampling Plan. Prior to the sampling effort, NASA and each building coordinators will be
contacted and informed of the proposed on-site vapor intrusion sampling activity at their
buildings. The sampling schedule will be notified with NASA, EPA, and the HVAC specialist
for each building to allow for appropriate oversight and coordination.
Specifically, approximately 2 months before the indoor air sampling event, the Navy will request
access from NASA to resurvey the buildings that have had HVAC system modifications since
the original survey in November 2011. After review of the recent HVAC modifications, the
original building survey summary sheet will be updated as necessary, and the revised
information along with a tentative sampling schedule will be finalized and provided to NASA
and EPA. The schedule will also be supplied to the Navy ROICC at Moffett Field, and the
analytical laboratory.
After approval of the overall sampling schedule, the Navy will request access to the buildings
and areas of NASA for each of the proposed sample events. This request will include maps
showing specific sample locations and building specific schedules for the sample events.
A pre-sampling meeting will be scheduled with NASA and EPA to review the logistics and
protocols for the sampling events, access requirements, sample setup and security, HVAC
operation contacts and schedules, requirements for weekend and evening work, and NASA Ames
safety/security requirements including 24-hour contacts information. If requested by NASA,
pre-meetings can include individual meetings with specific building coordinators, Plant/Facility
Engineering, and NASA security. A notice will be provided to the building coordinators to
provide to site workers with information on the upcoming sample event and instructions to not
tamper with the sample canisters and not use or apply compounds or liquids containing VOCs in
the area of the canisters prior and during sampling.
With approval of the sampling dates by NASA, logistical arrangements for the number of
samples for each event will be finalized with the laboratory. The week prior to the initial
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SAP Worksheet #14 – Continued
sampling event, the storage boxes, the canisters and other equipment and supplies will be
mobilized to the Moffett Field field office.
NASA Environmental Management Division and the building coordinators will be re-notified at
least 48 hours prior to each sampling event.

Air Sampling (Indoor and Outdoor Air)
A total of 22 non-residential buildings are tentatively identified for pre-sampling building survey
and potential for Vapor Intrusion sampling. The list of buildings to be sampled are listed in
Table D-1 and shown on Figure D-3. A total of 279 indoor and outdoor samples from 22
buildings will be collected and analyzed to support the Vapor Intrusion response action tiering
efforts.
The air samples will be collected, packed, and labeled in the field as appropriate, and then
submitted to the analytical laboratory in accordance with the following procedure:
1. The air samples from indoor and outdoor locations will be collected through laboratorysupplied, 6-liter, individually certified, and evacuated canisters. Each canister is
equipped with individually certified fixed-rate flow controller, an analog gauge, and a
particulate filter provided by the laboratory to collect time-integrated samples.
2. The building engineering control (e.g., HVAC system) operational status (on or off) will
be verified before starting the sampling activities.
3. The field sampling team will mobilize to the field office 2 hours prior to the onset of
sample collection to prepare and setup equipment at each location. Sampling personnel
will don a new pair of disposable nitrile gloves immediately before collecting samples at
each location. No eating, smoking, drinking, perfumes, deodorants, dry cleaned clothing,
or using tools that may contain contaminants of concern during sample collection.
4. Notices will be posted with each canister informing people that the canisters should not
be moved or tampered with and to not apply or use chemicals, cleaners, cosmetics or
fuels (VOC containing materials) in the area of the canisters 48 hours prior to and during
the sample period. A “Do Not Disturb” sign will be placed with each sample canister.
Canisters in public access areas will be secured with a chain and padlock.
5. A detail building-specific sampling program is provided in Work Plan Table 5. Floor
plans showing the indoor and outdoor air sample locations are provided in Work Plan
Appendix E. The sampling information includes the building and the room location of
each sample, the proposed sample duration (8-, 10- or 24-hour) for time-integrated
samples and their locations, or grab samples from the elevator shafts, a list of ambient air
and duplicate samples by event, sample date, and the rational for selection of the
locations. One field duplicate sample will be collected for every 10 samples. Field
duplicates are obtained by collecting two co-located samples at the same sample location.
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6. Indoor air samples will be collected when the engineering control (HVAC system) is
operating (ON) and shut down (OFF) as specified in the Work Plan Table 5 BuildingSpecific Sampling Program. For work area
samples, the sample canister will be placed 3 to 5 feet above the floor within at offices
areas, meeting rooms and high traffic areas such as hallways. For potential pathway
samples, the canisters will be placed within crawl spaces, beneath elevator shafts and
utility conduits.
7. Outdoor air samples will be collected at outdoor locations near the building(s) being
sampled for indoor air and near building ventilation system intakes as specified in the
Work Plan Table 5 Building-Specific Sampling Program. For each event of indoor air
sample collection, 2 to 6 outdoor air samples will be collected. The duration of the
outdoor air samples will be 24 hours.
8. For the outdoor sampling location collected when the engineering control (HVAC
system) is off or near building without HVAC systems, the canister will be placed outside
the building. The canister will be secured to a stationary object using a chain and
padlock.
9. Prior to sampling, verify that the vacuum pressure of the canister is between 28 to 30
inches Hg. Do not use a canister that has an initial pressure less than 28 inches Hg.
10. At the beginning of the sample collection, ensure that the canister valve is fully closed
(the green knob should be turned completely clockwise). Using a 9/16-inch wrench
(clean and free of contaminants), remove the brass cap from the valve on the top of the
canister.
11. For collecting a time-integrated sample, attach the analog gauge (on a Swagelok Tee) to
the valve on the top of the canister. Tighten with fingers first, and then tighten gently
with a 9/16-inch wrench.
12. For time-integrated samples, attach the proper flow controller assembly to the analog
gauge on the top of the canister. Tighten with fingers first, and then tighten gently with a
9/16-inch wrench.
13. To open the canister valve, turn the green knob counterclockwise until there is no
resistance (approximately 1¼ turns). Then turn back clockwise slightly until resistance is
detected.
14. Status of the 6-liter canisters may be as necessary and appropriate during the day for
Time-Integrated 8- 10- or 24-Hour samples.
15. At the end of the sampling period, close the canister valve by turning the green knob
clockwise. Do not overtighten.
16. Remove the flow controller assembly and the analog gauge. Wrap both separately in
bubble wrap for shipment.
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17. Replace the brass cap on the canister valve. Tighten it with a 9/16-inch wrench.
For grab samples, open the laboratory-supplied, 6-liter, individually certified, and
evacuated canisters valve over a period of 1 minute. Turn the green knob
counterclockwise until there is no resistance (approximately 1¼ turns). Then turn back
clockwise slightly until resistance is detected.
18. A sample label will be affixed to the sample container (see Worksheet #27 for sample
nomenclature and an example sample label). Label the sample with a laboratoryprovided tag. Attach the tag to the canister with a plastic tie.
19. At completion of the sample period, the canisters will be sealed, retrieved, and returned
to the field office. The sample canisters will be collected and packed in the field office.
20. Samples will be custody-sealed and packaged in accordance with Worksheet #27.
Complete a chain-of-custody (COC) form. Note the canister ID number on the COC.
Note the flow-controller-assembly identification number with the corresponding canister.
21. Place the COC form, the bubble-wrapped flow controller, and the canister back into the
original boxes in which they were shipped to the site.
22. Ground or air transportation will be used for sample shipping to the laboratory. Multiple
sample canisters may be sent in one shipment to the laboratory. The outside of the
shipment will be marked to indicate the number of samples in each shipment.
In addition, weather and wind direction data reported at the permanent weather station KNUQ
(NUQ) at Moffett Federal Airfield (Moffett NAS, California) Airport, which is located near the
city of Mountain View, CA will be collected daily prior and during sampling. The weather data
will be used to evaluate the results and compare the indoor and outdoor air background data.
Weather conditions will be recorded every few hours for weather station KNUQ from the
internet site:
http://www.wunderground.com/cgi-bin/findweather/hdfForecast?query=94035 ;

or mobile website:
http://m.wund.com/cgi-bin/findweather/getForecast?brand=mobile&query=Moffett+Field%2C+CA

Analytical Tasks
The analytical parameters and methods for the Navy Area were selected based on a list of COCs
and their cleanup levels established in the ROD Amendment and available historical information
regarding groundwater contamination and Vapor Intrusion investigations conducted at the Vapor
Intrusion Study Area. EPA Method TO-15 SIM has been used to analyze the air samples that
provide the detection limits below the cleanup levels and background outdoor air (see Worksheet
#15).
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The air samples will be analyzed for the following:


TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE (by
EPA Method TO-15 SIM)

Sample Quality Control Tasks
QC samples will be collected at a frequency designated in Worksheets #12, #20, and #28. QC
samples will include field duplicates and laboratory blanks. Analytical methods will include
performing initial calibrations, continuing calibration, tuning, reagent blanks, instrument blanks,
surrogates, replicates, laboratory control spikes, and other applicable QC as defined by the EPA
Method.
Indoor and outdoor air samples will be collected, handled, and shipped to the selected laboratory
in accordance with the guidelines presented in Worksheet #27, Sample Custody Requirements,
and Worksheet #26, Sample Handling System. Field QC samples will be collected and analyzed
as directed in Worksheets #12 and #20. Details of QC sample measurement and performance
requirements are further presented in Worksheet #28 of this SAP.

Data Review and Management
Data from this sampling effort will be generated from three primary pathways: field activities,
laboratory analytical data, and validated data. Data from all three pathways will be submitted to
the Navy’s NEDD/NIRIS website in accordance with the data format described in Environmental
Work Instruction (EWI) #6, “Environmental Data Management and Required Electronic
Delivery Standards” (NAVFAC SW 2005).
Data generated during field activities will be recorded using a field logbook and field forms. The
field team lead will review these forms for compliance with QC criteria established in this SAP
for completeness and accuracy.
Upon sample arrival, the analytical laboratory will verify each sample’s physical condition and
ensure that all pertinent documentation associated with each sample is complete. Data generated
from the laboratory analysis will be recorded in hardcopy and in electronic data deliverables for
submission to the Navy NEDD/NIRIS website. Analytical laboratory staff will verify the data
according to the process described in Worksheet #34 of this SAP. The laboratory QA director
will review the data before it is submitted for third-party data validation. Details on data
validation are described in the next section and in Worksheets #33–37.
Pertinent data (i.e., geological, spatial, and temporal descriptions) from the field records and
third-party-validated, electronic data deliverables will then be entered into the Navy’s
NEDD/NIRIS web-based database. Through the web-based system, the data can be compiled
rapidly, plotted in a geographic information system (GIS), and reviewed for changes in target
analyte concentrations at each sampling point. Hard-copy field records will be stored in a secure
project file.
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Third-Party Data Validation
Data generated for this project will be reviewed and verified by the AM8AJV QAM and
validated by Laboratory Data Consultants, Inc. (LDC), an independent, third-party, data
validation laboratory located in Carlsbad, California. The data validation process and criteria are
described in Worksheets #33–37. These requirements are established in accordance with EWI
#1, “Chemical Data Validation” (NAVFAC SW 2001), and the “Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review” (EPA 2008).
All data within the data set will be independently validated using the DQOs established for the
project. Ten percent of the data are subjected to a Level IV validation. The remaining 90% of
the data are validated per Level III procedures. The data validation strategy was selected based
on the intended data use and a non-National Priorities List site-type for Moffett Field. The 10%
portion of the data set will be comprised of field samples and field QC samples including field
duplicates. The validator will perform calculation checks for these data and the data for the
associated laboratory QC samples. The data validator will also facilitate uploading the validated
data into the Navy’s NEDD/NIRIS database in accordance with EWI #6 (NAVFAC SW 2005).
The guideline elements for Level III and Level IV data validation are summarized below.
Level III Data Validation - For a Level III data validation effort, the data values for routine and QC
samples are generally assumed to be correctly reported by the laboratory. Data quality is
assessed by comparing the parameters listed below to the appropriate criteria (or limits) as
specified in the project SAP, by Contract Laboratory Program requirements, or by methodspecific requirements (e.g., Contract Laboratory Program, EPA methods). If calculations for
quantitation are verified, it is done on a limited basis and may require raw data in addition to the
standard data forms normally present in a data package.



holding times (exceedance)



GC/MS tune



initial and continuing calibrations



blanks (use of “5X/10X rule” for assessment of contamination)



blank spikes/laboratory control samples (LCS)



surrogates



internal standards (IS, area performance)

Level IV Data Validation - Level IV data validation follows the EPA guidelines set forth in the

functional guidelines for evaluating organic analyses (2008). These guidelines apply to analytical
data packages that include the raw data (e.g., spectra and chromatograms) and backup
documentation for calibration standards, analysis run logs, LCS, dilution factors, and other types
of information. This additional information is used in the Level IV data validation process for
checking calculations of quantified analytical data. Calculations are checked for QC samples
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(e.g., blanks and LCS data) and routine field samples (including duplicates). To ensure that
detection limit and data values are appropriate, an evaluation is made of instrument performance,
method of calibration, and the original data for calibration standards.
Analytical data may be qualified based on data validation reviews. Qualifiers will be consistent
with the applicable EPA functional guidelines and will be used to provide data users with an
estimate of the level of uncertainty associated with the qualified results. The project team will
determine the data usability based on data validation results with respect to the following
qualifiers:


U – not detected at or above the stated limit



J – estimated concentration



R – non-usable data because the presence or absence of the analyte could not be
determined



UJ – not detected at or above an estimated sample detection limit

For any instances where the validation qualifiers impact the overall data interpretation and
project recommendations, the data usability assessment will discuss the issue and the necessary
corrective action.

Documentation and Records
In association with sample collection, field personnel are required to document all pertinent data,
electronically and manually, including date, time, location (coordinates), field personnel, weather
conditions, instrument identification, and any other factors that may affect data quality. COC
procedures (Worksheet #27) will be followed for all sample handling, storage, and shipping. All
hardcopy data (e.g., field logbooks, photos, hard copies of COC forms, and other items) will be
housed at the AM8AJV office in San Diego, California and kept in the project files as described
in Worksheet #29.
Laboratory data packages and reports will be archived at AM8AJV or Navy Administrative
Records offices. Laboratories that generated the data will archive hard-copy data for a minimum
of 10 years. Field data associated with sampling will be recorded manually in the project field
book. These data will be uploaded to the project drive.
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Laboratory:
Matrix: Vapor
Analytical Group: VOCs (EPA TO-15 SIM)
Concentration Level: Low

Analyte
Trichloroethene
(TCE)
Tetrachloroethene
(PCE)
cis-1,2Dichloriethene (cis1,2-DCE)
trans-1,2Dichloroethene
(trans-1,2-DCE)
Vinyl Chloride
1,1-Dichloroethane
(1,1-DCA)
1,1-Dichloroethene
(1,1-DCE)

Project
Indoor Air
Screening
Level Commercial
(μg/m3)
5

Project
Screening
Level
Reference1

79-01-6

Project
Indoor Air
Cleanup
Level Residential
(μg/m3)
1

127-18-4

0.4

156-59-2

Laboratory-Specific
LOQ
(μg/m3)

LOD
(μg/m3)

DL
(μg/m3)

ROD

Project
Quantitation
Limit Goal
(μg/m3)
0.025

0.025

0.0099

0.0067

2

ROD

0.025

0.025

0.0093

0.0079

60

210

ROD

0.025

0.025

0.010

0.0055

0.010

0.0047

156-60-5

60

210

ROD

0.025

0.025

75-01-4
75-34-3

0.2
2

2
6

ROD
ROD

0.025
0.025

0.025
0.025

0.0097
0.010

0.0050
0.0041

75-35-4

210

700

ROD

0.025

0.025

0.011

0.011

CAS
Number

Notes:
1
. The residential and commercial Indoor Air Cleanup levels are established in the ROD Amendment for the Vapor Intrusion Pathway for MEW Superfund Study
Area, at Mountain View and Moffett Field, August 16, 2010.
μg/m3: micrograms per cubic meter
LOD: limit of detection
LOQ: limit of quantitation
DL: detection limit
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SAP Worksheet #16 – Project Schedule / Timeline Table (optional format)
The project schedule is presented in a Gantt chart on Figure D-4. The schedule is contingent on the approval of the Work Plan by the
regulatory agencies and on obtaining access to the buildings and locations for sampling.
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SAP Worksheet #17 – Sampling Design and Rationale
The 2010 ROD Amendment provides a tiering system to determine the appropriate response
action for each building/property within the Vapor Intrusion Study Area. There are two tiering
systems for existing buildings based on indoor air sampling with or without engineering controls
in place, and another tiering system for future (new construction) buildings. The tiers and
corresponding response actions are shown in Tables D-2 and D-3 (EPA 2010).
To determine the appropriate tier and corresponding response action for the non-residential
buildings at Moffett Field Area, additional Vapor Intrusion investigation will be conducted. The
Vapor Intrusion investigation consists of planning and coordination; existing data evaluation;
pre-sampling building survey including walkthroughs, interviews, inspections, and field
screening; follow-up indoor air sampling; background air sampling; and evaluation of other lines
of evidence. A decision-making process for site-specific Vapor Intrusion study and sampling
approach is illustrated on Figure D-5.

Selection of Buildings
Based on a review of current and future use of the buildings in the Navy Area and on historic
indoor air sampling data, indoor air sampling will be conducted at all buildings within the Navy
Area that are currently in use or will be used in the future. Buildings that are not in use and
planned for demolition will not be sampled. A total of 22 non-residential buildings are identified
for Vapor Intrusion sampling. The list of buildings to be sampled are listed in Table D-1 and
shown on Figure D-3.
The 22 Buildings in the Navy Area can fall into one of two groups:
1.

Buildings with an operational engineering control (HVAC system); or

2.

Buildings without an operational engineering control (HVAC system).

Group 1 - Buildings with Engineering Control Operating (HVAC system). Buildings with an

engineering control (HVAC system) will be sampled while the engineering control (HVAC
system) is operating during normal building occupancy hours, and at the end of the weekend
after the engineering control (HVAC system) has been shut down for minimum of 36 to 48
hours. If the engineering control system cannot be shut down prior to and during sampling, then
the engineering control shutdown sampling event will not be conducted and the response action
tiering will be based on engineering control operating criteria and other lines of evidence.
Time-integrated 8-, 10-, or 24-hour air samples will be collected for the engineering control
(HVAC system) operation samples to coincide with building-specific, normal workday
occupancy. The sample period for the engineering control (HVAC) shutdown samples will be
either 8-, 10-, or 24-hour.
Information regarding engineering control (building ventilation) operations and building
occupancy hours will be verified with NASA to provide a basis for proper shutdown and sample
duration criteria. The engineering control (HVAC system) shutdown criteria will be documented
in a work plan or addendum approximately 4 weeks prior to the sampling event. The available
shutdown and sampling period will be limited to weekend hours. If air samples will be collected
during normal occupancy hours when the engineering control system is operating, these samples
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SAP Worksheet #17 – Continued
will be collected at the same sample locations, for the same sample duration with the engineering
control (HVAC) shut down.
Group 2 - Buildings without an operational Engineering Control (HVAC system). There are no

time constraints on the sampling in these buildings; indoor and outdoor air samples can be
collected to cover the building occupancy duration. Air samples will be collected during normal
occupancy hours, with the building windows shut. These samples will be collected on the third
day after the building has been closed, with the windows shut for a minimum of 36 to 48 hours.
In order to complete the sampling activities in three weeks, the 22 buildings have been split into
two sample groups. A separate group will be sampled each week. For each weekly sampling
group, collection of workday samples will be split into two episodes, with roughly half of the
buildings sampled on Monday, Tuesday or Wednesday, and the remainder sampled on Thursday
or Friday. The engineering control (HVAC) shutdown samples will be collected Sunday night
through early Monday morning after the engineering control (HVAC system) has been shut
down for 36 to 48 hours.

Selection of Sample Locations
The results of the building surveys were used to develop the sampling program. Sample
locations were selected based on work areas; high-traffic access areas (main hallways and
stairwells); areas near utility conduits, elevators, and floor drains; locations near foundation
cracks and expansion joints; and locations in crawlspaces and basements. Additional sample
locations in buildings with HVAC systems were selected near air intakes, air distribution vents,
and exhausts. In selecting sample locations, priority is given to basement and first floor work
areas, followed by vapor pathways such as cracks, drains, crawl spaces, utility conduits, and
elevators shafts; then second through fourth floor work areas; and finally vents and exhausts.
Indoor Air Sampling - Sample locations and number of samples to be collected for each building

were selected using the results of the building surveys. Indoor air samples will focus on the
basement and ground floor of the building, but will also include samples from upper floors in
areas of vertical conduits and in areas of HVAC distribution vents when the air intake is in the
basement or first floor.
The inlet of the indoor work area sampling devices will be placed within the breathing zone to
measure the indoor air concentrations at an approximate breathing zone elevation. For vapor
pathway samples, the canisters will be placed within crawl spaces, beneath elevator shafts and in
utility rooms with conduits.
In buildings with HVAC systems, indoor air samples will be collected during normal work hours
with the HVAC system operating, and at the end of the weekend after the HVAC system has
been shut down (or converted to internal air circulation) for 36 to 48 hours. The sampling
duration will be 8 hours for buildings that only operate between roughly 8 a.m. to 5 p.m. The
sampling duration will be 10 hours for buildings that operate between roughly 8 a.m. to 6 p.m.
The sampling duration will be 24 hours for buildings that may be occupied irregularly 24
hours/day, 7 days/week, outside of daytime work hours. (such as Building 15 – Security).
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In addition to the time-integrated indoor air samples, grab air samples will be collected
underneath the elevator shafts to evaluate the potential vapor intrusion pathways.
Outdoor Air Sampling - Outdoor air samples will also be collected to establish background or

ambient air concentrations. The background sample locations will include sites that were
sampled during historic air monitoring events.
For each day of indoor air sample collection, 2 to 6 outdoor air sample will be collected. The
samples will be collected at outdoor locations near the building(s) being sampled for indoor air
and near HVAC system intakes. The duration of the outdoor air samples will be 24 hours.
Soil Gas and Sub-Slab Soil Vapor Sampling - Collection of soil gas samples from adjacent to the

exterior of buildings and from directly beneath the foundation of buildings is not part of the
existing work scope. Collection of such samples may be selected in the future to provide
additional lines of evidence to make the response action tiering determination, or to evaluate
whether concentrations detected in indoor air are the result of vapor intrusion from the
subsurface, or if other sources of COCs are contributing to indoor air concentrations.
The tentative project sampling program is provided in Work Plan Table 5 in detail. The program
information includes the building and the room location of each sample, the proposed sample
duration (8, 10 or 24-hour), a list of ambient air and duplicate samples, and the rational for
selection of the locations. Floor plans showing the sample locations are provided in Work Plan
Appendix E.
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SAP Worksheet #18 – Sampling Locations and Methods/SOP Requirements Table

Sample Location / ID
Number

Matrix

Sample Type

Analytical
Group2

Number of
Samples
(Sample
Duration)

Sampling
SOP
Reference3

Buildings with no Engineering Control (HVAC System)

Indoor Air Samples
2 / M002‐1‐01
2 / M002‐1‐02
2 / M002‐1‐03
2 / M002‐1‐04
45 / M045‐1‐01
45 / M045‐1‐02
10 / M010‐1‐01
10 / M010‐1‐02
10 / M010‐1‐03
10 / M010‐T‐04
10 / M010‐1‐05
10 / M010‐1‐06
29 / M029‐B‐01
29 / M029‐1‐01
67 / M067‐1‐01
67 / M067‐1‐02
76 / M076‐1‐01
567 / M567‐1‐01
567 / M567‐1‐02
567 / M567‐1‐03
13 / M013‐1‐01
13 / M013‐1‐02
Ambient Air Samples
45 / M045‐A‐01
10 / M010‐A‐01
29 / M029‐A‐01
67 / M067‐A‐01
Duplicate Air Samples
45 / M045‐1‐01
10 / M310‐1‐01
67 / M367‐1‐01
13 / M313‐1‐01

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Air
Air
Air
Air
Air
Air
Air
Air

Work Area
Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area

VOCs

Background
Background
Background
Background

VOCs

Duplicate
Duplicate
Duplicate
Duplicate

VOCs

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

VOCs
VOCs
VOCs

VOCs
VOCs
VOCs

1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (24‐hr)
1 (24‐hr)
1 (8‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

1 (8‐hr)
1 (8‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14
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Sample Location / ID
Number

Matrix

Sample Type

Analytical
Group2

Number of
Samples
(Sample
Duration)

Sampling
SOP
Reference3

Buildings with Engineering Controls (HVAC Systems)‐ HVAC in Operation

Indoor Air Samples
126 / M126‐1‐01‐N
126 / M126‐1‐02‐N
126 / M126‐1‐03‐N
126 / M126‐1‐04‐N
126 / M126‐1‐05‐N
3 / M003‐1‐01‐N
3 / M003‐1‐02‐N
3 / M003‐1‐03‐N
3 / M003‐1‐04‐N
3 / M003‐C‐05‐N
3 / M003‐1‐06‐N
3 / M003‐1‐07‐N
3 / M003‐1‐08‐N
3 / M003‐1‐09‐N
12 / M012‐1‐01‐N
12 / M012‐1‐02‐N
12 / M012‐1‐03‐N
12 / M012‐C‐04‐N
12 / M012‐C‐05‐N
12 / M012‐2‐01‐N
15 / M015‐1‐01‐N
15 / M015‐1‐02‐N
15 / M015‐1‐03‐N
15 / M015‐1‐04‐N
15 / M015‐1‐05‐N
15 / M015‐1‐06‐N
239A / N239A‐B‐01‐N
239A / N239A‐1‐08‐N
239A / N239A‐1‐09‐N
239A / N239A‐1‐02‐N
239A / N239A‐1‐03‐N
239A / N239A‐1‐04‐N
239A / N239A‐1‐05‐N
239A / N239A‐1‐06‐N
239A / N239A‐G‐07‐N

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (Grab)

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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Sample Location / ID
Number

239A
243A
243A
243A
243A
107
107
510
510
510
555
555
555
566
566
566
16
16
16
16
16
239
239
239
239
239
239
239
239
239
239
239
239
239
239
239
239

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

N239A‐2‐01‐N
N243A‐B‐01‐N
N243A‐1‐01‐N
N243A‐1‐02‐N
N243A‐2‐01‐N
M107‐1‐01‐N
M107‐1‐02‐N
M510‐1‐01‐N
M510‐1‐02‐N
M510‐1‐03‐N
N555‐1‐01‐N
N555‐1‐02‐N
N555‐1‐03‐N
M566‐1‐01‐N
M566‐1‐02‐N
M566‐1‐03‐N
M016‐1‐01‐N
M016‐1‐02‐N
M016‐1‐03‐N
M016‐1‐04‐N
M016‐1‐05‐N
N239‐B‐01‐N
N239‐B‐02‐N
N239‐B‐03‐N
N239‐G‐04‐N
N239‐B‐05‐N
N239‐B‐06‐N
N239‐G‐07‐N
N239‐1‐01‐N
N239‐1‐02‐N
N239‐1‐03‐N
N239‐1‐05‐N
N239‐1‐07‐N
N239‐1‐08‐N
N239‐2‐01‐N
N239‐2‐03‐N
N239‐3‐01‐N

Matrix

Sample Type

Air

Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Analytical
Group2
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

Number of
Samples
(Sample
Duration)

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (8‐hr)
1 (8‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (Grab)
1 (24‐hr)
1 (24‐hr)
1 (Grab)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Sampling
SOP
Reference3
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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Sample Location / ID
Number

239
239
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243

/ N239‐3‐02‐N
/ N239‐4‐01‐N
/ N243‐B‐01‐N
/ N243‐B‐02‐N
/ N243‐B‐03‐N
/ N243‐B‐04‐N
/ N243‐G‐05‐N
/ N243‐B‐06‐N
/ N243‐B‐07‐N
/ N243‐B‐08‐N
/ N243‐1‐01‐N
/ N243‐1‐02‐N
/ N243‐1‐03‐N
/ N243‐2‐01‐N
/ N243‐2‐02‐N
/
N243‐2‐03‐N
/
N243‐3‐01‐N

Ambient Air Samples
126 / M126‐A‐01‐N
3 / M003‐A‐01‐N
12 / M012‐A‐01‐N
15 / M015‐A‐01‐N
243A / M243A‐A‐01‐N
510 / M510‐A‐01‐N
555 / M555‐A‐01‐N
126 / M126‐A‐03‐N
16 / M016‐A‐01‐N
239 / M239‐A‐01‐N
126 / M126‐A‐04‐N
243 / M243‐A‐01‐N
243 / M243‐A‐02‐N
Duplicate Samples
126 / M326‐1‐01‐N
3 / M403‐1‐01‐N
12 / M412‐1‐01‐N
15 / M415‐1‐01‐N

Analytical
Group2

Matrix

Sample Type

Air

Work Area
Work Area
Work Area
Work Area
Pathway
Work Area
Pathway
Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway

VOCs

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Intake
Background

VOCs

Duplicate
Duplicate
Duplicate
Duplicate

VOCs

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

VOCs
VOCs
VOCs

Number of
Samples
(Sample
Duration)

Sampling
SOP
Reference3

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (Grab)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14
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Sample Location / ID
Number

239A
243A
510
16
239
239
243
243

/
/
/
/
/
/
/
/

M439‐1‐01‐N
M343A‐B‐01‐N
M410‐1‐01‐N
M416‐1‐01‐N
M339‐B‐01‐N
M339‐1‐01‐N
M343‐B‐01‐N
M343‐1‐01‐N

Analytical
Group2

Matrix

Sample Type

Air

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

VOCs

Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Work Area
Work Area
Pathway
Work Area
Work Area

VOCs

Air
Air
Air
Air
Air
Air

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

Number of
Samples
(Sample
Duration)

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (8‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (Grab)
1 (24‐hr)
1 (24‐hr)
1 (Grab)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

Air
VOCs
Buildings with Engineering Controls (HVAC Systems) Shut Down

Indoor Air Samples
126 / M126‐1‐01‐F
126 / M126‐1‐02‐F
126 / M126‐1‐03‐F
126 / M126‐1‐04‐F
126 / M126‐1‐05‐F
12 / M012‐1‐01‐F
12 / M012‐1‐02‐F
12 / M012‐1‐03‐F
12 / M012‐C‐04‐F
12 / M012‐C‐05‐F
12 / M012‐2‐01‐F
15 / M015‐1‐01‐F
15 / M015‐1‐02‐F
15 / M015‐1‐03‐F
15 / M015‐1‐04‐F
15 / M015‐1‐05‐F
15 / M015‐1‐06‐F
76 /
M076‐1‐02
239 /
N239‐B‐01‐F
239 /
N239‐B‐02‐F
239 /
N239‐B‐03‐F
239 / N239‐G‐04‐F
239 /
N239‐B‐05‐F
239 /
N239‐B‐06‐F
239 / N239‐G‐07‐F
239 /
N239‐1‐01‐F
239 /
N239‐1‐02‐F

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

Sampling
SOP
Reference3

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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Sample Location / ID
Number

239
239
239
239
239
239
239
239
239
239
239
239
239
239
239
239A
239A
239A
239A
239A
239A
239A
239A
239A
239A
243
243
243
243
243
243
243
243
243
243
243
243

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

N239‐1‐03‐F
N239‐1‐04‐F
N239‐1‐05‐F
N239‐1‐06‐F
N239‐1‐07‐F
N239‐1‐08‐F
N239‐2‐01‐F
N239‐2‐02‐F
N239‐2‐03‐F
N239‐2‐04‐F
N239‐3‐01‐F
N239‐3‐02‐F
N239‐3‐03‐F
N239‐4‐01‐F
N239‐4‐02‐F
N239A‐B‐01‐F
N239A‐1‐09‐F
N239A‐1‐02‐F
N239A‐1‐03‐F
N239A‐1‐04‐F
N239A‐1‐05‐F
N239A‐1‐06‐F
N239A‐G‐07‐F
N239A‐1‐08‐F
N239A‐2‐01‐F
N243‐B‐01‐F
N243‐B‐02‐F
N243‐B‐03‐F
N243‐B‐04‐F
N243‐G‐05‐F
N243‐B‐06‐F
N243‐B‐07‐F
N243‐B‐08‐F
N243‐1‐01‐F
N243‐1‐02‐F
N243‐1‐03‐F
N243‐2‐01‐F

Matrix

Sample Type

Air

Work Area
Pathway
Work Area
Pathway
Work Area
Work Area
Work Area
Pathway
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Pathway
Pathway
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Pathway
Work Area
Pathway
Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Analytical
Group2
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

Number of
Samples
(Sample
Duration)

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (Grab)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (Grab)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Sampling
SOP
Reference3
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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Sample Location / ID
Number

243
243
243
243A
243A
243A
243A
510
510
510
3
3
3
3
3
3
3
3
3
16
16
16
16
16
107
107
210
210
210
210
210
210
210
210
210
210
210

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

N243‐2‐02‐F
N243‐2‐03‐F
N243‐3‐01‐F
N243A‐B‐01‐F
N243A‐1‐01‐F
N243A‐1‐02‐F
N243A‐2‐01‐F
M510‐1‐01‐F
M510‐1‐02‐F
M510‐1‐03‐F
M003‐1‐01‐F
M003‐1‐02‐F
M003‐1‐03‐F
M003‐1‐04‐F
M003‐C‐05‐F
M003‐1‐06‐F
M003‐1‐07‐F
M003‐1‐08‐F
M003‐1‐09‐F
M016‐1‐01‐F
M016‐1‐02‐F
M016‐1‐03‐F
M016‐1‐04‐F
M016‐1‐05‐F
M107‐1‐01‐F
M107‐1‐02‐F
N210‐1‐01‐F
N210‐1‐02‐F
N210‐G‐03‐F
N210‐1‐04‐F
N210‐1‐05‐F
N210‐1‐06‐F
N210‐1‐07‐F
N210‐1‐08‐F
N210‐1‐09‐F
N210‐1‐10‐F
N210‐1‐11‐F

Matrix

Sample Type

Air

Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Pathway
Work Area
Work Area
Pathway
Work Area
Work Area
Work Area
Work Area
Work Area

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Analytical
Group2
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

Number of
Samples
(Sample
Duration)

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (10‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (Grab)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)

Sampling
SOP
Reference3
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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Sample Location / ID
Number

210 /
N210‐2‐01‐F
210 /
N210‐2‐02‐F
210 /
N210‐2‐03‐F
555 /
N555‐1‐01‐F
555 /
N555‐1‐02‐F
555 /
N555‐1‐03‐F
566 / M566‐1‐01‐F
566 / M566‐1‐02‐F
566 / M566‐1‐03‐F
Ambient Air Samples
126 / M126‐A‐01‐F
15 / M015‐A‐01‐F
239 /
M339‐A‐01‐F
126 /
M126‐A‐05‐F
243 /
M243‐A‐01‐F
243A / M243A‐A‐01‐F
510 /
M510‐A‐01‐F
3 /
M003‐A‐01‐F
16 /
M016‐A‐01‐F
210 /
M210‐A‐01‐F
555 /
M555‐A‐01‐F
126 /
M126‐A‐06‐F
Duplicate Air Samples
210 / M310‐G‐03‐F
15 /
M315‐1‐01‐F
239 / M339‐B‐01‐F
239 /
M339‐1‐01‐F
239A /
M439‐1‐01‐F
243 / M343‐B‐01‐F
243 /
M343‐1‐01‐F
243A / M343A‐B‐01‐F
3 /
M403‐1‐01‐F
16 /
M416‐1‐01‐F
210 /
M310‐1‐02‐F
210 /
M310‐1‐01‐F
510 /
M410‐1‐01‐F

Analytical
Group2

Matrix

Sample Type

Air

Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area
Work Area

VOCs

VOCs

Air

Background
Background
Background

Air
Air

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Number of
Samples
(Sample
Duration)

Sampling
SOP
Reference3

1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)
1 (8‐hr)

Worksheet #14

Worksheet #14

VOCs

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Background

VOCs

1 (24‐hr)

Worksheet #14

Background
Background
Background
Background
Background
Background
Background
Background

VOCs

1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)

Worksheet #14

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

VOCs

1 (Grab)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (24‐hr)
1 (8‐hr)
1 (10‐hr)
1 (8‐hr)
1 (8‐hr)
1 (24‐hr)

Worksheet #14

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

VOCs

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14

Worksheet #14
Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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SAP Worksheet #18 – Continued
Notes:
1
Work area samples at breathing zone indicates 3 to 5 feet above ground. Sample height might be adjusted per field
condition. Final sample height will be determined in the field at the time of sampling. Location and number of
samples per building will be determined after the building-specific survey is performed and the proposed sample
locations will be presented on the building–specific sampling plan.
2
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE will be analyzed by
EPA Method TO-15 (SIM).
3
Standard operating procedures (SOPs) are presented in specific worksheet that describes the sample collection
procedures.
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SAP Worksheet #19 – Analytical SOP Requirements Table

Matrix

Analytical
Group

Analytical and Preparation Method/
SOP Reference

Vapor

VOCs3

EPA TO-15 / CAS SOP #VOA-TO15, Determination of Volatile Organic
Compounds in Air Samples Collected
in Specially Prepared Canisters and
Gas Collection Bags by Gas
Chromatography/Mass Spectrometry
(GC/MS), Revision 18, 12/22/10

Containers
(number, size, and
type)

Sample
Volume1
(liter)

1 6-liter

6 liter

Preservation
Requirements
(chemical,
temperature, light
protected)
None, ambient
temperature

Maximum
Holding Time2
(preparation /
analysis)
30 days

Notes:
1
The minimum mass requirement is provided when it differs from the container volume.
2
Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.
3
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE will be analyzed by EPA Method TO-15 (SIM).
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SAP Worksheet #20 – Field Quality Control Sample Summary Table

Matrix
Vapor

Analytical Group
VOCs4

No. of
Sampling
Locations1

No. of
Field
Duplicate2

No. of
MS/MSD

No. of
Source
Water
Blanks

No. of
Equip.
Blanks

No. of
VOA Trip
Blanks

No. of PT
Samples3

Total No. of
Samples to
Lab

250

29

0

0

0

0

0

279

Notes:
1
Samples will be collected in accordance with Worksheet #18.
2
Field duplicate will be collected at one field duplicate per every 10 air samples.
3
Project-specific proficiency testing (PT), previously known as performance evaluation [PE] samples will not be collected during this project.
4
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE will be analyzed by EPA Method TO-15 (SIM).

Page 65 of 97

Project-Specific SAP
Air Sampling at the Navy Area
Former NAS Moffett Field, CA

Revision Number: NA
Revision Date: NA

SAP Worksheet #21 – Project Sampling SOP References Table
The project-specific tasks and procedures are detailed within SAP Worksheet #14.
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SAP Worksheet #22 – Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Field
Equipment

Acceptance
Criteria

Corrective
Action

Responsible
Person

Activity

Frequency

6-L Canister

Individually
Cleaned,
certified, and
leak checked

Prior to
shipment to the
fieldwork

Pass CAS QC
requirements

Appropriate
corrective actions
are presented in
SOP Code:
SMO-CanCert,
10-29-10,
Revision 12

CAS Chemist

Flow
Controller
and Critical
Orifice for
individual
Canister

Calibrated

Prior to
shipment to the
fieldwork

Pass CAS QC
requirements

Re-clean the
controller and
perform a new
QC check. If the
QC still does not
pass, take the
flow controller out
of service,
replace filter,
clean tubing, and
check again.

ALS Chemist

SOP Reference

Comments

Cleaning and
Certification of
Summa Canisters
and Other Specially
Prepared Canisters,
SOP Code: SMOCanCert, 10-29-10,
Revision 12
Flow Controllers and
Critical Orifices,
SOP Code: SMOFlow_Cntrl,
10/29/10, Revision 8
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SAP Worksheet #23 – Analytical SOP References Table
Lab SOP
Number

CAS
VOA-TO15

Title, Revision Date, and / or Number 1

Determination of Volatile Organic Compounds in
Air Samples Collected in Specially Prepared
Canisters and Gas Collection Bags by Gas
Chromatography/Mass Spectrometry (GC/MS),
Revision 18, 12/22/10

Definitive
or
Screening
Data

Matrix and
Analytical
Group

Instrument

Organization
Performing
Analysis

Definitive

Vapor/VOCs2

GC/MS

ALS

Modified
for
Project
Work?
(Y/N)
N

Adhere
to DoD
QSM?
(Y/N)
Y

Notes:
1
The laboratory SOP is included in Attachment D.
2
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE will be analyzed by EPA Method TO-15 (SIM).
CAS = Columbia Analytical Services, Inc.
GC = gas chromatograph
MS = mass spectrometer
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SAP Worksheet #24 – Analytical Instrument Calibration Table

Instrument

Calibration
Procedure
BFB Tuning
Verification

Initial
Calibration
(ICAL) –
minimum of
five levels

GC/MS

Frequency of
Calibration
Once every 24hours or analytical
batch

Initially or if
continuing
calibration no
longer meets
criteria

Initial
Calibration
Verification
(ICV)

Following every
ICAL

Continuing
Calibration
Verification
(CCV)

Once every 24
hours, if an ICAL
has not been
performed (within
the last 24 hours).

Internal
Standards
(IS)

All samples,
duplicates, blanks
and standards

Acceptance Criteria
Ion abundance criteria as
described in Table 3 of Method
TO-15
1) <30% RSD with 2
exceptions up to 40%
2) Area response at each
calibration level within 40% of
IS mean area response over
the ICAL range.
3) Retention time for each IS
within 20s of the mean
retention time over the ICAL
range.

Percent difference of +/-30%

Percent difference of +/-30%
Note: If CCV is biased high
and analyte is ND (not
detected) results are
acceptable. It will be noted in
case narrative
1) RT must be <20 sec from
most recent valid calibration
(ICAL midpoint or CCV)
2) Area response +/-40% of IS
area response of most recent
valid calibration (ICAL midpoint
or CCV)

Corrective Action (CA)

Person
Responsible
for CA

SOP
Reference1

ALS Chemist

CAS VOATO-15

1) Repeat BFB analysis
2) Retune instrument
1) May repeat 1 point (if 5
levels) or 2 points (if 6 levels)
2) Inspect the system for
problems and perform required
maintenance
3) Repeat initial calibration
Problem must be corrected.
Samples may not be analyzed
until there is a valid ICAL.
Correct problem and verify
second source standard. Rerun
second source verification. If
that fails, correct problem and
repeat initial calibration.
Problem must be corrected.
Samples may not be analyzed
until there is a valid ICV.
1) Reanalyze CCV
2) Identify and correct problem;
re-analyze or if necessary qualify
the data.
3) Repeat initial calibration if
CCV corrective action is
unsuccessful.
1) Identify and correct the
problem
2) Reanalyze the sample unless
obvious matrix interference
exists.
3) If problem persists, qualify
data.
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SAP Worksheet #24 – Continued

Instrument

GC/MS

GC/MS

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action (CA)

Surrogate
Standards

All samples,
duplicates, blanks
and standards

70-130% recovery

1) Identify and correct the
problem
2) Reanalyze the sample unless
obvious matrix interference
exists
3) If problem persists, qualify
data.

Laboratory
Method Blank
(MB)

Once every
analytical batch of
20 or fewer
samples

No analyte detected equal to
or above the method reporting
limit (MRL) [DoD: No analytes
> ½ MRL; common lab
contaminants none detected >
MRL]

1) Reanalyze blank
2) Identify and correct problem
3) Reanalyze blank and affected
samples
4) Qualify data

1) Reanalyze
2) Identify and correct the
problem
3) Qualify data

Laboratory
Control
Sample
(LCS)

Once every
analytical batch
of 20 or fewer
samples

Percent recovery (%R)
within laboratory generated
limits

Laboratory
Duplicate
(LD)

Once every
analytical batch
of 20 or fewer
samples

Relative percent difference
(RPD) within +/-25% for
positive hits

1) Analyze third aliquot
2) Flag data if third aliquot
unacceptable

Holding
Time (HT)

N/A

Canisters - 30 days [EPA
Region 9 - 14 days]
Tedlar Bags - 72 hours]

Contact client and qualify
data

Method
Reporting
Limit (MRL)

DoD: Quarterly
LOQ/MRL
Verification
Required

At or above the low
standard of the current
initial calibration

Method

Initially and once

Limit of Detection

Person
Responsible
for CA

SOP
Reference1

ALS Chemist

CAS VOATO-15

ALS Chemist

CAS VOA-

*DoD projects require
corrective action for all
exceedances.

N/A

N/A
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SAP Worksheet #24 – Continued

Instrument

Calibration
Procedure
Detection
Limit (MDL)
with Limit of
Detection
Verification
Report
results
between
MDL and
MRL

ICV

DCC

Frequency of
Calibration
per 12 month
period

Acceptance Criteria

Corrective Action (CA)

Verification - Response with
a minimum signal to noise
ratio of 3:1

Person
Responsible
for CA

SOP
Reference1
TO-15

DoD: Quarterly
LOD Verification
Required

N/A

Every after ICAL

Every 12 hrs.

Upon request [Required for
DoD projects]
All analytes within ±25% of
expected value except for
the following compounds
due to erratic
chromatographic behavior:
Bromomethane,
Chloroethane,
Chloromethane, and
Dichlorodifluoromethane
within 35% of expected
values.
SPCCs: Min RF same as
ICAL.
CCC: < 20%
difference (when using
RFs)or drift (when using
least squares regression or
non-linear calibration)

Qualify results as estimated

Prepare fresh standard and
re-analyze ICV to rule out
standard degradation or
inaccurate injection. If
problem persists, perform
instrument adjustment and/or
maintenance to correct the
problem and repeat ICAL and
ICV.
Prepare fresh standard and
re-analyze CCV to rule out
standard degradation or
inaccurate injection. If
problem persists, perform
instrument adjustment and/or
maintenance to correct the
problem and repeat ICAL.

Notes:
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SAP Worksheet #24 – Continued
1

The laboratory SOP is included in Attachment D.
CCC
criteria continuing concentration
CCV
continuing calibration verification
COD
coefficient of determination
DCC
daily calibration check
GC
gas chromatograph
HT
holding Time
ICAL
initial calibration
ICV
initial calibration verification
IS
Internal standard
LCS
laboratory control sample
LD
laboratory duplicate
MB
laboratory method blank
MDL
method detection limit
MRL
method rreporting llimit
MS
mass spectrometer
RF
response factor
RPD
relative percent difference
RSD
relative standard deviation
SPCC system performance check compound
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SAP Worksheet #25 – Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
Instrument /
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

GC/MS

Concentrating
Trap

NA

NA

GC/MS

Column
performance

NA

NA

GC/MS

Vacuum
System

NA

NA

Frequency
Routine maintenance
includes periodic solvent
cleaning
Monitored by observing
both peak shapes and
column bleed
Every six months,
including changing the
pump oil and checking
the molecular sieve in
the back streaming trap

Acceptance
Criteria

Corrective
Action

Responsible
Person

SOP
Reference

NA

NA

ALS Chemist

CAS VOATO-15

NA

NA

ALS Chemist

CAS VOATO-15

NA

NA

ALS Chemist

CAS VOATO-15

Notes:
GC = gas chromatograph
MS = mass spectrometer
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SAP Worksheet #26 – Sample Handling System

Sample Handling System
Sample Collection, Packaging, and Shipment
Sample Collection (Personnel/Organization): Field Sampling Team/AM8AJV
Sample Packaging (Personnel/Organization): Field Sampling Team/AM8AJV
Coordination of Shipment (Personnel/Organization): Field Sampling Team/AM8AJV
Type of Shipment/Carrier: Courier and Overnight Shipping
Sample Receipt and Analysis
Sample Receipt (Personnel/Organization): Sample Management Officel, ALS
Sample Custody and Storage (Personnel/Organization): Sample Management Office, ALS
Sample Preparation (Personnel/Organization): Sample Management Office, ALS
Sample Determinative Analysis (Personnel/Organization): Project chemists, ALS
Sample Archiving
Field Sample Storage (No. of days from sample collection): 30 days, or as required on a project specific
basis
Sample Extract/Digestate Storage (No. of days from extraction/digestion): 30 days, or as required on a
project specific basis
Biological Sample Storage (No. of days from sample collection): Not Applicable
Sample Disposal
Personnel/Organization: Kate Aguilera, ALS
Number of Days from Analysis: 30 days, or as required on a project specific basis
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SAP Worksheet #27 – Sample Custody Requirements Table
Sample Identification Number
Each sample collected will be assigned a unique sample identification number used to record and
report the results. Each sample will be identified on the sample label by the building where the
sample is collected, sample location code, a sequential two-digit sample ID code as a reference,
and Engineering Control (HVAC) operation code at each location as described below. Floor
plans showing the sample locations are provided in Appendix E of the Work Plan.


A building number where the sample is collected,



A location code which the samples is collected from, including:
o A – ambient
o B – basement
o C – crawl space
o T – tunnel
o G – grab sample
o 1 – floor level 1
o 2 – floor level 2
o 3 – floor level 3
o 4 – floor level 4



A sequential two-digit ID for each sample location by building.

N210

1

01

N

(Building Number)

(Floor Level)

(Sample Location ID)

(HVAC Operation Code)



Engineering Control (HVAC) operation code indicating the Engineering Control
(HVAC) system status by building.
o N – Engineering Control (HVAC) is operating
o F – Engineering Control (HVAC) is shut down, or
o If the HVAC code is absent indicating that the building is without an operational
engineering control (e.g., HVAC system)

Quality Control (QC) samples including field duplicates which have been assigned their own

unique blind IDs. All environmental samples and field QC samples associations will be recorded
in the field in a field logbook. Details on the logbook procedure are discussed in Worksheet #27
under Field Logbook.
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SAP Worksheet #27 – Continued
Field Documentation
Complete and accurate documentation is essential to ensure proper sample identification and to
demonstrate that sampling procedures are carried out as described in the SAP. Field activities
and original data generated in the field will be recorded using permanently bound, hardcover,
uniquely labeled field logbooks with sequentially numbered pages. The following general
guidelines for maintaining field documentation will be followed by project personal:


Documentation will be completed in permanent black ink.



All entries will be legible.



Errors will be corrected by drawing a single line through the error and writing the
correct information; the correction will be initialed and dated.



Unused pages will be crossed out, and each page will be signed and dated.

In addition, a field logbook will be maintained by the field sampler to summarize
chronologically all field activities performed during the course of a given workday. Details on
the logbook procedure are discussed in Worksheet #27 under Field Logbook.
All information pertinent to field sampling will be recorded in a field logbook to maintain the
integrity and traceability of samples. All samples will be properly labeled and custody sealed
before they are transported to the laboratory and will be accompanied by completed COC
documentation. All documentation will be recorded in a field logbook in indelible ink.
No information shall be obliterated from a sample label, logbook, instrument calibration form, or
COC record. Corrections made to any field forms or logbooks will be made by drawing a line
through the error, entering the correct information, and entering initials by the individual making
the correction and the date on which the correction was made. If the error is noted after the
sample label has been taped for protection or after a custody seal has been affixed to the sample
container before being shipped, the field sampler shall discard the erroneous label or seal and
make a new one. Error corrections made to a sample label or COC form will be noted in the
logbook.
Sample Labels
Sample labels serve to prevent misidentification of samples by openly displaying its unique
information. Sample containers can be prepared before fieldwork or on site. Sample labels will
be supplied by the laboratory or prepared by AM8AJV and will be made of weatherproof paper
or plastic with gummed back and shall be completed with indelible ink. When necessary, the
labels will be lined over with clear tape to minimize damage to the label. This information will
be entered into the database during sample check in. A description of the sample (including the
sample identification number and sample date and time) will be recorded in the field logbook.
Any other pertinent information regarding sample identification will be recorded on the sample
log sheets or in the field logbooks. The following information will be on each sample label:


Company name



Identification of the project site of sample collection
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SAP Worksheet #27 – Continued


Sample identification number



Analysis required



Date of sampling (MM/DD/YYYY)



Local standard time of sample collection, using 24-hour clock notation



Name or initials of field sampler



Additional comments

CAS Sample Label
Chain of Custody
The field sampler is responsible for creating a COC record where information of each sample
collected in the field shall be entered. The COC record is necessary to physically trace sample
possession from the time of collection to ultimate disposition. Each COC record will be signed
as relinquished or received with each change of possession. The following information must be
contained in the COC:


Project name and number



Names of field samplers



Sample identification number



Canister and flow controller serial numbers



Date of sampling



Local standard time of sample collection, using 24-hour clock notation



Sample matrix
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SAP Worksheet #27 – Continued


Number and type of containers for each sample aliquot



Type of analysis requested



Preservation of sample containers (if applicable)



Means of transmittal to the analytical laboratory or unusual circumstances



Special handling instructions



Destination of samples



Name, date, time, and signature of each individual releasing the shipping container



Name, address, and individual to receive results

The “COMMENTS/INSTRUCTIONS” line in the COC record will be used to communicate any
specific instructions to the analytical laboratory. Additional information relating to a sample
may also be noted in the “REMARKS” line. In the event that more than one analytical
laboratory will be used, different COC forms will be made for each lab. See Attachment A for a
sample of the COC form.
Field Logbook
A logbook will be maintained by the field sampler to summarize chronologically all field
activities performed during the course of a given workday. The logbook is intended to provide
interested parties, not present in the field at the time of data entry, with all the necessary
information about field conditions in order to recreate the event that occurred during fieldwork.
Logbooks are to be pre-bound with numbered pages and all entries must be made in indelible
ink. To avoid tampering, the user shall draw a line across any unused space and initial to signify
that no entries were made in those blank pages or spaces by the authorized user. Logbooks shall
contain at least the following information:


Date of entry and recorder’s name



Site location



Sample location including building number, floor number, and room number



Beginning and ending time of the sample collection



Height of the canister intake valve from the floor or ground surface



Sample appearance



Volume of sample collected



Weather information



Type of sampling equipment used



Names of all individuals present during sampling
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Sample collection date and times, using 24-hour clock notation



Sample identification numbers



Type and number of sample containers used per sampling site



Designation of QC samples (e.g., blanks, splits, or duplicates)

A logbook is considered a legal document and is admissible as evidence in legal proceedings;
therefore, entries made should be factual, detailed, and objective.
Sample Packing and Shipment
Since degradation of samples can occur rapidly following collection due to physical, chemical,
and biological factors, it is important to exercise precaution when handling, transporting, or
storing samples prior to laboratory analyses. Immediately following collection, the samples will
be appropriately labeled, packaged, and shipped at ambient temperature to the laboratory via
common courier with accompanied proper COC record and shipping documentation to track any
change in sample possession. Details of the sample packing and shipment procedures are as
follows.
Sample packaging and shipment procedures for this project will conform to Department of
Transportation Transport Association procedures as applicable for packaging. All sample
containers and the bubble-wrapped flow controllers will be placed in the original boxes in which
they were shipped from the laboratory.
Samples will be transported by a laboratory-assigned courier to the analytical laboratory. Two
custody seals will be taped across the original box: one seal in the front and one seal in the back.
The COC record will be completed and signed by the courier. The sample package and the top
two copies (white and pink) of the COC record will then be released to the courier for
transportation to the laboratory.
Saturday deliveries will be coordinated with the laboratory in advance, and field sampling
personnel or their designee must confirm that Saturday delivery stickers are placed on each
shipment.
Laboratory Custody Procedures
Laboratory sample receipt, handling, and custody procedures are provided in more detail in the
ALS quality systems manual. The CAS SOP includes laboratory sample management and COC
procedures. At a minimum, the following procedures will be included. The laboratory sample
custodian will inspect the integrity of the sample custody seals. The samples will be checked
according to the laboratory “Sample Receiving Checklist” (See laboratory forms included in
Attachment A and laboratory custody SOPs included in Attachment D) against the COC form for
holding times, sample identification, and integrity. The samples will be logged into the
laboratory management system. Immediately after receipt, the samples will be stored in an
appropriate, secure storage area. Custody of the samples will be maintained and recorded in the
laboratory from receipt to analysis and this record will be included with the data package
deliverables. If the laboratory sample custodian judges sample custody to be invalid (e.g.,
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SAP Worksheet #27 – Continued
samples arrive damaged or custody seals have been broken), a “Condition Upon Receipt
Anomaly Form” will be initiated (see CAS form included in Attachment A). The AM8AJV PM
will be advised immediately, and the samples will not be analyzed unless the AM8AJV PM so
authorizes. The AM8AJV PM, the laboratory PM, and QAM will be notified. The AM8AJV
PM will make a decision as to the fate of the sample(s) in question on a case-by-case basis.
The sample(s) will be either processed "as is" with custody failure noted along with the
analytical data, or rejected with sampling rescheduled if necessary. Any problem with a sample
will be noted in the appropriate data report.
In addition, ALS will follow the laboratory SOPs for proper disposal of the environmental
samples in accordance with federal, state, and local ordinances.
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SAP Worksheet #28 – Laboratory QC Samples Table
Matrix:

Vapor

Analytical
Group:

VOCs1

Analytical
Method/SOP
Reference:

EPA TO-15 / CAS
SOP #VOA-TO-15

QC Sample

Frequency /
Number

Method
blank

Once every
analytical batch of
20 or fewer
samples

Laboratory
control
sample

Once every
analytical batch of
20 or fewer
samples

Surrogate

1

Every analytical
sample

Method / SOP QC
Acceptance
Limits
No analyte
detected equal to
or above the
method reporting
limit (MRL) [DoD:
No analytes > ½
MRL; common lab
contaminants none
detected > MRL]
Percent recovery
(%R) within
laboratory
generated
limits%R/RPD
(Table D-4)
%R:70-130

Corrective Action

Person(s)
Responsible
for Corrective
Action

Data Quality
Indicator

Measurement
Performance
Criteria

1) Reanalyze blank
2) Identify and correct problem
3) Reanalyze blank and
affected samples
4) Qualify data.

ALS PM

Accuracy/Bias Contamination

No analytes
detected less
than half the
RL

1) Reanalyze blank
2) Identify and correct problem
3) Qualify data

ALS PM

Accuracy/Bias

%R/RPD
(Table D-4)

*DoD projects require corrective
action for all exceedances
Reprep and reanalyze all
samples processed with the
non-conforming surrogate.

ALS PM

Accuracy/Bias

%R:70-130%

VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE will be analyzed by EPA Method TO-15 (SIM).
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SAP Worksheet #29 – Project Documents and Records Table

Document
Work Plan
Sampling and Analysis Plan
Accident Prevention Plan and Site Safety and Health Plan
Field notes/logbook
Chain-of-custody forms
Audit checklists/reports
Field photographs
Laboratory analytical reports including the data packages (Level III and
Level IV) as follows:
 Table of contents
 Signed cover letter
 Chain of custody
 Sample receipt form 1
 Communication logs (e-mails, phone logs etc.)
 Data qualifier table
 Case narrative
 Results summary forms
 QC summary forms
 Calibration summary forms
 Extraction/analysis logs
 Nonconformance report (if applicable)
 Raw data for samples, associated laboratory QC samples and
calibrations
Third-party Level III and Level IV data validation reports
Validated Laboratory Electronic Data Package

Where Maintained
AM8AJV Project File and NAVFAC SW Administrative Record
AM8AJV Project File and NAVFAC SW Administrative Record
AM8AJV Project File and NAVFAC SW Administrative Record
AM8AJV Project File
AM8AJV Project File and NAVFAC SW Administrative Record
AM8AJV Project File
AM8AJV Project File
AM8AJV, Laboratory Project File, and NAVFAC SW Administrative
Record

AM8AJV Project File and NAVFAC SW Administrative Record
AM8AJV Project File and NAVFAC NEDD NIRIS Website
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SAP Worksheet #30 – Analytical Services Table
For this project, analytical services will be provided by Columbia Analytical Services, Inc. of Simi Valley, California. Turnaround
times for the laboratory data package will be based on the date the laboratory receives the samples. Preliminary results from ALS will
be sent electronically via email or web portal within 10 working days, and the final data package will be sent in electronic and
hardcopy formats to the AM8AJV office in 21 working days. The backup laboratory for this project is Air Toxics, Ltd. of Folsom,
California. Both labs are currently certified by the California Department of Health Services Environmental Laboratory Accreditation
Program (ELAP), and have received accreditation from a DoD ELAP-accrediting body for analysis of hazardous materials for the
methods specified in this SAP. Copies of the laboratory certifications are presented in Attachment B.

Matrix
Vapor

1

2

3

Analytical Group
VOCs3

Sample
Locations/
ID Number
Refer to
Worksheet
#18

Analytical
Method
EPA TO-15
SIM

Data Package
Turnaround Time
10 Day - email/
21 Day - Final

Laboratory /
Organization1
ALS Environmental
(ALS),
2655 Park Center Drive,
Suite A
Simi Valley, CA 93065
Kate Aguilera
(805) 577-2089

Backup Laboratory /
Organization2
Eurofins Air Toxics, Inc.
180 Blue Ravine Road,
Suite B
Folsom, CA 95630
Kyle Vagadori (800) 9855955, x1039

ALS Environmental (ALS), formerly Columbia Analytical Services, Inc. current certifications status relevant to this project:
State of California ELAP #02115, Certificate valid from 01/01/2012 through 12/31/2012. DoD-ELAP # L11-203. Certificate issued on December 26, 2011.
Status of laboratory certifications will be verified during project preparation and before samples are sent to the laboratory.
If the laboratory's certification expires during the project execution, a copy of renewed certification will be obtained to ensure that the laboratory is qualified to
perform the analyses.
Eurofins Air Toxics, Inc., formerly Air Toxics Ltd. current certifications status relevant to this project:
State of California ELAP #02110, Certificate valid from 07/01/2011through 06/30/2012. DoD-ELAP # ADE-1451, Version No. 002, Certificate valid from
03/27/2012 through 04/27/2014.
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE will be analyzed by EPA Method TO-15 (SIM).
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SAP Worksheet #31 – Planned Project Assessments Table

Assessment
Type1

Operational
readiness
review
Field sampling
surveillance
Field
documentation
review
Data review
surveillance

Frequency

Internal or
External

Organization
Performing
Assessment

Person(s)
Responsible for
Performing
Assessment

Person(s)
Responsible for
Responding to
Assessment
Findings

Person(s)
Responsible for
Identifying and
Implementing
Corrective
Actions (CA)

Person(s)
Responsible for
Monitoring
Effectiveness of
CA

Internal

AM8AJV

PM, AM8AJV

PM, AM8AJV

PM, AM8AJV

PM, AM8AJV

Prior to
sampling
activity
During
sampling
activity
Daily

Internal

AM8AJV

QAM, AM8AJV

PM, AM8AJV

QAM, AM8AJV

QAM, AM8AJV
PM, AM8AJV

Internal

AM8AJV

QAM, AM8AJV
PM, AM8AJV

PM, AM8AJV

QAM, AM8AJV

QAM, AM8AJV
PM, AM8AJV

Once

Internal

AM8AJV

QAM, AM8AJV

PM, AM8AJV

QAM, AM8AJV

QAM, AM8AJV
PM, AM8AJV

Notes:
1
Attachment C includes a copy of the sample field audit and review forms.
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SAP Worksheet #32 – Assessment Findings and Corrective Action Responses
Nature of
Corrective
Action Response
Documentation

Individual(s)
Receiving
Corrective
Action Response

1 day after
completion of the
inspection

Corrective Action
Report

Steve Hall, PM,
AM8AJV

1 day after
completion of the
inspection

Corrective Action
Report

Audit Report

Steve Hall, PM,
AM8AJV

Corrective Action
Report

Audit Report

Steve Hall, PM,
AM8AJV

1 day after
completion of the
inspection
2 days after
completion of the
inspection

Steve Hall, PM,
AM8AJV
Rain Zeng,
QAM, AM8AJV
Steve Hall, PM,
AM8AJV
Rain Zeng,
QAM, AM8AJV
Rain Zeng,
QAM, AM8AJV

Nature of
Deficiencies
Documentation

Individual(s)
Notified of
Findings

Operational
Readiness Review

Audit Report

Steve Hall, PM,
AM8AJV

Field Sampling
Surveillance

Audit Report

Field
Documentation
Review
Data Review
Surveillance

Assessment
Type1

Timeframe of
Notification

Corrective Action
Report

Steve Hall, PM,
AM8AJV
Rain Zeng,
QAM, AM8AJV

Timeframe for
Response
5 days

5 days

5 days

5 days

Notes:
1
Attachment C includes a copy of the sample field audit and review forms.
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SAP Worksheet #33 – QA Management Reports Table

Type of Report1

Frequency

Operational Readiness
Review

Prior to initiating fieldwork
and periodically throughout
the duration of the project.
Report shall be prepared
after all data has been
generated and reviewed.
Report shall be prepared
after all data has been
generated and reviewed.
Report shall be prepared
after all data has been
generated and reviewed.
Report shall be prepared
after all data has been
generated and reviewed.

Field Sampling
Surveillance
Field Documentation
Review
Data Review Surveillance

Draft Vapor Intrusion
Summary Report

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation

Report Recipient(s)

Steve Hall, PM, AM8AJV
Rain Zeng,
QAM, AM8AJV
Rain Zeng,
QAM, AM8AJV

PM, AM8AJV
Program Manager,
AM8AJV
PM, AM8AJV

5 days after completion

Rain Zeng,
QAM, AM8AJV

PM, AM8AJV

5 days after completion

Rain Zeng,
QAM, AM8AJV

PM, AM8AJV

August 31, 2012

Steve Hall, PM, AM8AJV
Rain Zeng,
QAM, AM8AJV

RPM, NAVFAC SW
PM, EPA
PM, San Francisco Bay
Water Board

5 days after completion
5 days after completion

Notes:
1
Attachment C includes a copy of the sample field audit and review forms.
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SAP Worksheet #34 – Verification (Step I) Process Table

Verification Input

Description

Internal/External

Responsible for Verification

Chain-of-Custody
Forms

Content of the COC will be reviewed daily and verified for
completeness against the samples within the associated
sample package. A copy of the COC form will be filed with
other project documents in the assigned project file. The
original COC will be taped on the inside of the package for
sample shipment.
Field sampling data, i.e., field logbooks and field forms, will be
reviewed and verified for completeness. Field notes/logbook
will be forwarded to the PM and placed in the project file.

Internal

Beth Flynn, AM8AJV

Internal

Beth Flynn, AM8AJV
Rain Zeng, AM8AJV

Internal

Steve Hall, AM8AJV
Rain Zeng, AM8AJV

Internal/
External

Kate Aguilera
Erlinda Rauto, LDC

Internal/
External

Kate Aguilera
Becky Coan, LDC

Field Notes/
Logbook
Audit Reports

Analytical Data
Package

Electronic Data
Deliverables

Upon report completion, a copy of all audit reports will be
placed in the project file. If corrective actions are required, a
copy of the documented corrective action taken will be
attached to the appropriate audit report in the project file.
All laboratory data packages will be verified internally by the
laboratory performing the work for completeness and technical
accuracy prior to submittal. All received data packages will be
verified externally and internally according to the data
validation process specified in Worksheet #36 of this SAP.
All electronic data deliverables will be verified internally by the
laboratory performing the work for completeness and technical
accuracy prior to submittal. All received electronic data
deliverables will be verified externally and internally against
the hard copy laboratory data packages
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SAP Worksheet #35 – Validation (Steps IIa and IIb) Process Table

Step IIa / IIb1

Validation Input

IIa

Communication

IIa

Methods
(sampling and
analysis)
Location, maps
and sample ID
numbers
Holding times

IIa

IIa

IIa

List of projectspecific analytes

IIa

Field logbook

IIa & IIb

IIa

IIa

Sampling
instrument
decontamination
records
Sampling
instrument
calibration logs
Chain-of-custody
forms

Description
Establish that the required communication procedures were
followed by field or laboratory personnel.
Establish that required sampling and analytical methods were
implemented and that any deviations were noted. Evaluate whether
proper procedures met performance criteria.
Verify the accuracy and precision of the information under scrutiny.

Responsible for Validation
Beth Flynn, AM8AJV
Rain Zeng, AM8AJV
Rain Zeng, AM8AJV

Beth Flynn, AM8AJV

Ensure that samples were analyzed within holding times specified in
method, procedure, or contract requirements. If holding times were
not met, confirm that deviations were documented and appropriate
notifications were made.
Establish that the project-specific analytes were reported as
specified in governing documents (i.e., analytical method, contract,
etc.).
On a weekly basis, the QAM or assignee will review and verify
completeness of the information in the field logbooks as described
in Worksheet #27 of this SAP.
Establish that proper decontamination procedures were
implemented by field sampling personnel.

Kate Aguilera
(805) 577-2089

Establish that field instrumentation requiring calibration was
implemented in accordance with the method, manufacturer’s
manual, or procedure.
COC records will be reviewed for completeness and accuracy on a
daily basis. The QAM or assignee will look primarily for project
information, sample analyses requested, number of field QC
samples collected, and Level III and IV validation to be performed
by the data validator.

Beth Flynn, AM8AJV

Rain Zeng, AM8AJV

Rain Zeng, AM8AJV

Beth Flynn, AM8AJV

Rain Zeng, AM8AJV
Kate Aguilera, ALS
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SAP Worksheet #35 – Continued
Step IIa / IIb1

Validation Input

IIa

Sample receipts

IIa

Sample logins

IIb

Sampling plan
and procedures

IIb

Project
quantitation limits

IIb

Performance
criteria

IIa

Laboratory data
packages

IIb

Data validation
reports

Description
The sample package will be checked for compliance with packaging
requirements in Worksheet #19 of this SAP.
Review sample login for accuracy against the COC form.
Evaluate whether sampling plan was executed as specified (i.e., the
number, location, and type of field samples were collected and
analyzed as specified in the SAP).
Evaluate whether sampling procedures were followed with respect
to equipment and proper sampling support (i.e., techniques,
equipment, decontamination, volume, preservation, temperature,
etc.).
Determine that quantitation limits were achieved, as outlined in the
SAP and that the laboratory successfully analyzed a standard at the
quantitation limit.
Evaluate QC data against project-specific performance criteria in the
SAP (i.e., evaluate quality parameters beyond those outlined in the
methods).
Laboratory data packages will be validated by the analytical
laboratory for technical accuracy.
Data packages will be reviewed for accuracy against the laboratory
data that was faxed/e-mailed.
Data validation reports will be reviewed in conjunction with the
project DQOs and DQIs per the SAP.

Responsible for Validation
Beth Flynn, AM8AJV
Kate Aguilera, ALS
Kate Aguilera, ALS
Rain Zeng, AM8AJV
Rain Zeng, AM8AJV
Beth Flynn, AM8AJV

Rain Zeng, AM8AJV
Erlinda Rauto, LDC
Rain Zeng, AM8AJV
Erlinda Rauto, LDC
Kate Aguilera, ALS

Rain Zeng, AM8AJV
Steve Hall, AM8AJV

Notes:
1
IIa=compliance with methods, procedures, and contracts [see Table 10, page 117, UFP-QAPP manual, V.1, March 2005.]
IIb=comparison with measurement performance criteria in the SAP [see Table 11, page 118, UFP-QAPP manual, V.1, March 2005]
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SAP Worksheet #36 –Analytical Data Validation (Steps IIa and IIb) Summary Table
Analytical Group

Validation Criteria

Data
Validator

Step IIa / IIb

Matrix

IIa

Vapor

VOCs

In accordance with:
 EPA Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review (2008)
 DoD Quality Systems Manual Version 4.2 (2010)
 NAVFAC SW EWI #1 Data Validation Guidelines for Chemical
Analysis of Environmental Samples (2001)
 EPA TO-15 Method (1999)

Erlinda
Rauto, LDC

IIb

Vapor

VOCs

In accordance with:
 EPA Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review (2008)
 DoD Quality Systems Manual Version 4.2 (2010)
 NAVFAC SW EWI #1 Data Validation Guidelines for Chemical
Analysis of Environmental Samples (2001)
 EPA TO-15 Method (1999)

Erlinda
Rauto, LDC

Notes:
1
IIa=compliance with methods, procedures, and contracts [see Table 10, page 117, UFP-QAPP manual, V.1, March 2005.]
IIb=comparison with measurement performance criteria in the SAP [see Table 11, page 118, UFP-QAPP manual, V.1, March 2005]
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SAP Worksheet #37 – Usability Assessment
The usability assessment process is used to evaluate and document the usability (i.e., PARCCS)
of the data by considering the project DQOs and whether the data are suitable during the
decision-making process. The analytical laboratory will be responsible for reviewing all
analytical data generated under this contract to ensure that it meets the requirements of this UFP–
QAPP. Each analyst reviews the quality of their work based on established protocols specified
in laboratory SOPs, analytical method protocol, project-specific requirements and DQOs.
The intent of the data quality assessment process is to establish the levels of PARCCS and the
usability of the final results with respect to the project DQOs. Upon completion of data
validation, each data point will be assessed as nonqualified, qualified, or rejected based upon the
acceptance criteria, and data validation flags will be added to the project database. These
parameters will be based upon the analytical data quality and will encompass the QC criteria
established in this UFP–QAPP. Qualification will be given according to each samples’ sample
delivery group, and will be based on the guidelines as presented in the National Functional
Guidelines for Data Review (EPA 2008). Both analytical completeness and contract compliance
completeness levels will then be determined for each analytical parameter. Finally, the overall
usefulness of the data will be established as related to the project DQOs.
The usability assessment process will consist of reviewing the analytical data validation reports
for both usable analytical data (i.e., no validation qualifications or estimated “J”/”UJ”
qualifications) and rejected (“R” qualified) analytical data, as well as evaluating the field and
analytical data for discrepancies or deviations. This assessment will evaluate the impact of the
discrepancies or deviations on the usability of the data and assess whether all the necessary
information has been provided for the use in the decision making process. The assessment will
assess whether there were deviations in sampling activities (e.g., incorrect sample location or
analysis performed), COC documentation, or holding times; compromised samples (i.e.,
damaged samples) and the need to resample; or changes to SOPs or methods that could
potentially impact data quality. An evaluation of QC sample results will be performed to assess
whether unacceptable QC results (e.g., blank contamination) impact data usability. Data use
limitations will be discussed in the quality control reports for data that do not meet the DQOs or
DQIs. Other parameters to be evaluated during the usability assessment may include, but are not
limited to, the following:


Matrix effects – matrix conditions that may impact the performance of the extraction
or analytical method.



Site conditions – unusual weather conditions or site conditions that may affect the
sampling plan.



Identifying critical and noncritical samples or target analytes.



Background or historical data.



Data restrictions – data that do not meet the project DQOs or were “R” qualified
might be restricted but usable as qualitative values for limited decision-making
purposes.
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SAP Worksheet #37 – Continued
Precision
Precision is the measure of variability between individual sample measurements under
prescribed conditions. Analytical precision is the measurement of the variability associated with
duplicate or replicate analyses. Field duplicate, laboratory duplicate, MSD, and LCS duplicate
(if analyzed) samples will be used to assess field and analytical precision. The precision
measurement will be determined using the RPD between the duplicate sample results as follows:
RPD 

AB

x 100

A  B / 2

Where:
A = First duplicate concentration
B = Second duplicate concentration
The RPD limits for precision are presented in Worksheet #28. Associated samples that do not
meet the criteria will be evaluated by the AM8AJV Project Chemist as described in Worksheet
#35.
Accuracy
Accuracy is defined as the nearness of a result, or the mean of a set of results, to the true or
accepted value. Analytical accuracy is measured by comparing the percent recovery (%R) of
analytes spiked into a sample against a control limit. Accuracy will be measured using spiked
samples, such as MS, MSD, LCS, and surrogates, if applicable. Surrogates, MS, MSD, and LCS
analyzed for contaminants will also be used to assess matrix interferences. Calculation of %R is
as follows:
Percent Re cov ery



S C
T

x 100

Where:
S = Measured spike sample concentration
C = Sample concentration
T = True or actual concentration of the spike
The laboratory will review the QC samples and surrogate recoveries for each analysis to ensure
that the %R lies within the control limits listed in the SAP. Otherwise, data will be flagged by
the laboratory.
Representativeness
Representativeness is the degree to which sample data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, or an environmental
condition. It is a qualitative parameter that depends on proper design of the sampling program.
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SAP Worksheet #37 – Continued
The representativeness of data will be maintained by the use of established field and laboratory
procedures and their consistent application.
Field personnel will be responsible for collecting and handling samples according to the
procedures in this SAP so that samples are representative of field conditions. Errors in sample
collection, packaging, preservation, or COC procedures may result in samples being judged as
non-representative and may form a basis for rejecting the data.
Completeness
Completeness is the percentage of measurements made that are judged to be valid compared to
the amount that was expected to be obtained under correct, normal conditions. The completeness
goal is to generate a sufficient amount of valid data to meet project needs. To be considered
complete, the data set must contain all analytical results and data specified for the project. In
addition, all data are compared to project requirements to determine whether specifications were
met. Completeness is evaluated by comparing the project objectives to the quality and quantity
of the data collected to determine if any deficiencies exist. Data validation and data quality
assessment will determine which data are valid and which data are rejected or missing.
Completeness is calculated and reported for each method, matrix, and analyte combination. The
number of valid results divided by the number of possible individual analyte results, expressed as
a percentage, determines the completeness of the data set. For completeness requirements, valid
results are all results not qualified with a rejected (R) flag. The requirement of completeness is
85% for samples and is determined using the following equation:

Completeness 

Number of Valid Measurements
x 100
Total Number of Measurements

Comparability
Comparability is a qualitative parameter expressing the confidence with which one data set can
be compared with another, whether it was generated by a single laboratory or during interlaboratory studies. The use of standardized field and analytical procedures ensures
comparability of analytical data. Sample collection and handling procedures will adhere to EPAapproved protocols. Laboratory procedures will follow standard analytical protocols, use
standard units and standardized report formats, follow the calculations as referenced in approved
analytical methods, and use a standard statistical approach for QC measurements.
Sensitivity
Sensitivity is the ability of the analytical test method and/or instrumentation to differentiate
between detector responses to varying concentrations of the target constituent. Methodology to
establish sensitivity for a given analytical method or instrument includes examination of
standardized blanks, instrument detection limit studies, and calibration of the QL. The findings
of the usability of the data relative to sensitivity will be included in the report, including any
limitations on the data set and/or individual analytical results.
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SAP Worksheet #37 – Continued
The PARCCS measured performance criteria are described in Worksheets #12, 15, and 28. The
following steps will be performed:


Evaluate if the project-required quantitation limits listed in Worksheet #15 were
achieved for non-detected site contaminants. If no detectable results were reported
and data are acceptable for the verification and validation steps, then the data are
usable.



If detectable concentrations are reported and the verification and validation steps are
acceptable, the data are usable.



If verification and validation are not acceptable, the data are qualified. Qualifiers (J,
UJ) will be added for minor QC deviations that do not affect the data usability, or
rejection (R) will be added for major QC deviations affecting data usability. The
impact of rejected data will be evaluated and re-sampling may be necessary. The use
of estimated data will be discussed in the project report.



For statistical comparisons and mathematical manipulations, non-detect values will be
represented by a concentration equal to one-half the sample-specific reporting limit.
Duplicate results (original and duplicate) will not be averaged for the purpose of
representing the range of concentrations. However, the average of the original and
duplicate will be used to represent the concentration at that sample location.



Statistical tests will be conducted to identify potential outliers. Potential outliers will
be removed if a review of the field and laboratory documentation indicates that the
results are true outliers.

Describe the evaluative procedures used to assess overall measurement error associated
with the project:
After completion of the data validation and review of the data quality indicator, the data will be
reconciled with the measured performance criteria to determine whether sufficient data of
acceptable quality are available for decision-making. A series of inspections and statistical
analyses will be performed to estimate the set characteristics. The statistical evaluations will
include simple summary statistics for target analytes, such as maximum concentration, minimum
concentration, number of samples exhibiting non-detected results, number of samples exhibiting
positive results, and the proportion of samples with raised results. The data will be presented in
a tabular format. These inspections and statistical analyses will be designed to:


Identify deviations from the field sampling SOPs, from laboratory analytical methods,
from this QAPP, and from the validation process;



Evaluate effects of the above-listed deviations from planned procedures on the quality
of the data to meet project objectives;



Identify elevated sample quantitation limits and explain the impact of these results on
project objectives;

Page 94 of 97

Project-Specific SAP
Air Sampling at the Navy Area
Former NAS Moffett Field, CA

Revision Number: NA
Revision Date: NA

SAP Worksheet #37 – Continued


Identify unusable, rejected data;



Evaluate project assumptions;



Identify unanticipated data-set characteristics such as laboratory variance greater than
the sampling variance (i.e., ANOVA, t-test), if enough data are available;



Identify and evaluate potential data outliers (95% confidence goodness-of-fit test on
probability plot data); the plotted data will be transformed, if necessary, depending on
the observed distribution;



Evaluate adherence to investigation objectives and decision rules;



Ensure completion of any CAs; and



Identify any data gaps.

Identify the personnel responsible for performing the usability assessment:
AM8AJV Project Chemist or designee
Describe the documentation that will be generated during usability assessment and how
usability assessment results will be presented so that they identify trends, relationships
(correlations), and anomalies:
The data will be presented in tabular format; data qualifiers such as estimation (J, UJ) or
rejection (R) will be applied. Written documentation will support the non-compliance estimated
or rejected data results. The project report will identify and describe the data usability
limitations and suggest re-sampling if necessary to fill out the data gaps.
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FIGURE D-4 PROJECT SCHEDULE FOR VAPOR INTRUSION
FORMER NAS MOFFETT FIELD, WATS AREA
ID
1
2
3

Task Name

Duration

VAPOR INTRUSION (VI) REMEDY
Pre-Remedial Design VI Investigation
Pre-Remedial Design Work Plan and SAP

Start

Finish

352 days

Mon 8/15/11

Tue 12/18/12

352 days

Mon 8/15/11

Tue 12/18/12

200 days

Mon 8/15/11

Fri 5/18/12

1 day

Mon 8/15/11

Mon 8/15/11

4

Kick-off Meeting

5

Review Historical Documents

21 edays

Mon 8/15/11

Mon 9/5/11

6

Create Vapor Intrusion Database

30 edays

Mon 8/15/11

Wed 9/14/11

7

Accident Prevention Plan, Site-Specific Safety & Health Plan

Tue 10/18/11

36 days

Mon 8/29/11

8

Prepare APP and SSHP

10 edays

Mon 8/29/11

Thu 9/8/11

9

Navy Review of APP and SSHP

40 edays

Thu 9/8/11

Tue 10/18/11

Incorporate Navy Comments to APP and SSHP

20 edays

Wed 9/28/11

Tue 10/18/11

52 days

Mon 8/29/11

Wed 11/9/11

11 edays

Mon 8/29/11

Fri 9/9/11

0 days

Fri 9/9/11

Fri 9/9/11

10 days

Tue 9/13/11

Mon 9/26/11

10
11

Building Survey Plan

12

Prepare Internal Draft Building Survey Plan

13

Submit Internal Draft Building Survey Memo to Navy

14

Navy Review of Building Survey Plan

15

Navy Comments Due on Internal Draft Building Survey Plan

16

Incorporate Navy Comments to Prepare Draft Building Survey Plan

17

Navy Review that changes have been incorporated

18

Submit Draft Building Survey Plan to Regulators

19

Regulator Review of Building Survey Plan

20

Regulator Comments Due

21

Finalize Building Survey Plan w/ Navy Review

22
23

Submit Final Building Survey Plan
Building Surveys and HVA Evaluations

24

Finalize Arrangements for Building Surveys

25

Conduct Building Surveys and Vapor Intrusion (VI) Screening

26

Evaluate Building Surveys and VI Screening

27
28

VI Investigation Work Plan
Draft Work Plan

0 days

Mon 9/26/11

Mon 9/26/11

15 days

Tue 9/27/11

Mon 10/17/11

3 days

Tue 10/18/11

Thu 10/20/11

2 days

Fri 10/21/11

Mon 10/24/11

7 edays

Tue 10/25/11

Tue 11/1/11

0 days

Tue 11/1/11

Tue 11/1/11

5 days

Wed 11/2/11

Tue 11/8/11

1 day

Wed 11/9/11

Wed 11/9/11

14 days

Wed 11/9/11

Mon 11/28/11

3 days

Wed 11/9/11

Fri 11/11/11

1 wk

Mon 11/14/11

Fri 11/18/11

6 days

Mon 11/21/11

Mon 11/28/11

150 days

Mon 10/24/11

Fri 5/18/12

108 days

Mon 10/24/11

Wed 3/21/12

29

VI Work Plan Scoping Meeting

1 day

Tue 11/29/11

Tue 11/29/11

30

Prepare Internal Draft Work Plan

69 days

Mon 10/24/11

Thu 1/26/12

31

Prepare SAP

8 edays

Tue 1/24/12

Wed 2/1/12

32

Navy Review of SAP

21 edays

Wed 2/1/12

Wed 2/22/12

33

Revise SAP

7 edays

Wed 2/22/12

Wed 2/29/12

34

Navy Review of SAP Revisions

7 edays

Wed 2/29/12

Wed 3/7/12

35

Submit Internal Draft Work Plan to Navy

0 days

Thu 1/26/12

Thu 1/26/12

36

Navy Review of Internal Draft Work Plan

21 edays

Thu 1/26/12

Thu 2/16/12

37

Navy Comments Due on Internal Draft Work Plan

0 days

Thu 2/16/12

Thu 2/16/12

38

Finalize Draft Work Plan

14 edays

Thu 2/16/12

Thu 3/1/12

39

Submit Draft Work Plan and SAP to Navy for quick Review

5 days

Fri 3/2/12

Thu 3/8/12

40

Submit Draft Work Plan to Regulators

0 edays

Thu 3/15/12

Thu 3/15/12

41

Regulator Review of Draft Work Plan

6 edays

Thu 3/15/12

Wed 3/21/12

42
43

Meeting on Draft Work Plan Comments
Final Work Plan

44

Develop Redline to Regulators' Comments

45

Initial Planning Meeting for Air Sampling Event

0 days

Wed 3/21/12

Wed 3/21/12

42 days

Thu 3/22/12

Fri 5/18/12

12 days

Thu 3/22/12

Fri 4/6/12

1 day

Thu 3/29/12

Thu 3/29/12

46

Submit Redline to the Navy

0 days

Fri 4/6/12

Fri 4/6/12

47

Planning Meeting for Air Sampling Event

1 day

Thu 4/5/12

Thu 4/5/12

48

Submit Redline to Regulators

1 day

Mon 4/23/12

Mon 4/23/12

Project: Moffett Field - Draft Vapor Intrusion Schedule
Date: Tue 4/24/12

2011
Qtr 2

2012
Qtr 3

Qtr 4

Qtr 1

Qtr 2

Qtr 3

Qtr 4

Qtr 1

9/9
9/26

11/1

1/26
2/16

3/15
3/21

4/6

Task

Project Summary

Inactive Task

Duration-only

Finish-only

Split

External Tasks

Inactive Milestone

Manual Summary Rollup

Progress

Milestone

External Milestone

Inactive Summary

Manual Summary

Deadline

Summary

Inactive Task

Manual Task

Start-onlyF

Duration: days - working days; edays - calendar days

Page 1
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FIGURE D-4 PROJECT SCHEDULE FOR VAPOR INTRUSION
FORMER NAS MOFFETT FIELD, WATS AREA
ID

Task Name

Duration

Start

Finish

2011
Qtr 2

49

Planning Meeting for Air Sampling Event

50

Site Visit with Building FSMs about Upcoming Sampling

51

Regulators Comments Due

52

Revise Work Plan for Regulator's Comments

53

Navy Review of Final Work Plan

54

Submit SAP To Navy QAC

55

1 day

Mon 4/23/12

2012
Qtr 3

Qtr 4

Qtr 1

Qtr 2

Qtr 3

3 days

Tue 4/24/12

Thu 4/26/12

0 edays

Mon 4/30/12

Mon 4/30/12

2 days

Tue 5/1/12

Wed 5/2/12

1.5 wks

Thu 5/3/12

Mon 5/14/12

0 days

Wed 5/2/12

Wed 5/2/12

Navy Review of SAP

14 edays

Wed 5/2/12

Wed 5/16/12

56

Navy QAC Signs SAP

0 edays

Wed 5/16/12

Wed 5/16/12

5/16

57

Navy Coments Due on Final Work Plan

0 days

Mon 5/14/12

Mon 5/14/12

5/14

58

Finalize Final Work Plan

2 days

Mon 5/14/12

Wed 5/16/12

59

Produce Final Work Plan and SAP

2 days

Thu 5/17/12

Fri 5/18/12

60

Submit Final Work Plan to Regulators

0 days

Fri 5/18/12

Fri 5/18/12

40 days

Thu 5/17/12

Wed 7/11/12

61

Implement Pre-Remedial Design Work Plan

62

Mobilize for Air Sampling Event

63

Collect Vapor Samples

64
65

2 days

Thu 5/17/12

Fri 5/18/12

8 edays

Mon 5/21/12

Tue 5/29/12

Laboratory Analyses (90% at wks & 10% at 4 wks)

4 wks

Thu 5/24/12

Wed 6/20/12

Data Validation

4 wks

Thu 6/14/12

Wed 7/11/12

129 days

Thu 6/21/12

Tue 12/18/12

66

Pre-Remedial Design Vapor Intrusion Tiering Report

67

Prepare Internal Draft Vapor Intrusion Tiering Report

68

Submit Internal Draft Vapor Intrusion Tiering Report to Navy

69

Navy Review

70

Navy Comments Due

71

Prepare Draft Vapor Intrusion Tiering Report

72

Submit Draft Vapor Intrusion Tiering Report to Regulators

73

Regulators Review

74
75

5 wks

Thu 6/21/12

Wed 7/25/12

0 days

Wed 7/25/12

Wed 7/25/12

28 edays

Wed 7/25/12

Wed 8/22/12

0 days

Wed 8/22/12

Wed 8/22/12

21 edays

Wed 8/22/12

Wed 9/12/12

0 days

Wed 9/12/12

Wed 9/12/12

28 edays

Wed 9/12/12

Wed 10/10/12

Regulators Comments Due

0 days

Wed 10/10/12

Wed 10/10/12

Develop RTCs to Regulators' Comments

7 days

Thu 10/11/12

Fri 10/19/12

76

Submit RTCs to Regulators

1 day

Mon 10/22/12

Mon 10/22/12

77

Meeting on Draft Vapor Intrusion Tiering Report Comments

1 day

Mon 10/29/12

Mon 10/29/12

78

Prepare Final Vapor Intrusion Tiering Report

14 edays

Mon 10/29/12

Mon 11/12/12

79

Submit Final Vapor Intrusion Tiering Report to Navy

0 days

Mon 11/12/12

Mon 11/12/12

80

Navy Review

21 days

Tue 11/13/12

Tue 12/11/12

81

Navy Comments Due

82

Finalize Final Vapor Intrusion Tiering Report

83

Submit Final Vapor Intrusion Tiering Report to Regulators

Project: Moffett Field - Draft Vapor Intrusion Schedule
Date: Tue 4/24/12

Qtr 4

Qtr 1

Mon 4/23/12

0 days

Tue 12/11/12

Tue 12/11/12

7 edays

Tue 12/11/12

Tue 12/18/12

0 days

Tue 12/18/12

Tue 12/18/12

4/30

5/2

5/18

7/25
8/22
9/12
10/10

11/12
12/11
12/18

Task

Project Summary

Inactive Task

Duration-only

Finish-only

Split

External Tasks

Inactive Milestone

Manual Summary Rollup

Progress

Milestone

External Milestone

Inactive Summary

Manual Summary

Deadline

Summary

Inactive Task

Manual TaskFIGURE

Start-only

Duration: days - working days; edays - calendar days
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Figure D-5. Decision-Making Process for Site-Specific VI Study

1) Review Conceptual Site Model
2) Select primary media to be investigated

Define Objectives of
VI Study

1) Compile and evaluate existing data
(historical indoor air monitoring data,
2009, 2010 groundwater monitoring
data, utility lines, building ventilation,
HVAC systems, chemicals stored and
used in buildings, floor plans, potential
VI pathways, structural condition of the
building, etc)
2) Identify data gaps
3) Determine buildings to be investigated
and locations to be sampled
4) Determine screening levels and
analytical method
5) Address potential background sources
6) Develop building-specific sampling
program

Conduct PreSampling Building
Survey

Develop VI
Sampling Work Plan

Conduct VI
Sampling and
Analysis

1) Compare data to indoor cleanup levels
2) Compare data to background levels
3) Assess short-term and long-term
exposure
4) Evaluate data using available multiple
lines of evidence

Evaluate Data for
Response Action
Tiering on Buildings

No

Yes

Is additional
data or
investigation
needed?

No

No Further Action for
the Vapor
Intrusion Pathway

Is mitigation
or remediation
warranted?

Yes

Mitigation and/or
Remedial Action

Project-Specific SAP
Indoor Air Sampling at the Navy Area
Former NAS Moffett Field, CA

Revision Number: NA
Revision Date: NA
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Project-Specific SAP
Indoor Air Sampling at the Navy Area
Former NAS Moffett Field, CA

Revision Number: NA
Revision Date: NA
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Table D-1. Building List for the Navy Area of the Vapor Intrusion Study
Building
Number

Building Use

Building Status

To Be Sampled

2

Gymnasium

to be leased and intermittently
occupied

Yes

occupied; to be demolished

Yes

abandoned; to be demolished

No

occupied; to stay

Yes

occupied; to be demolished
occupied; to be demolished
abandoned; to be demolished
occupied; to stay

Yes
Yes
No
Yes

occupied; to stay

Yes

occupied less than 8 hours/day
irregularly occupied; may be
occupied in the future; ultimately to
be demolished
unoccupied; to stay
occupied; to be demolished
occupied less than 8 hours/day
occupied; to be demolished

Yes

occupied; to be demolished

Yes

Unoccupied; ventilated siding
occupied; to be demolished
abandoned; to be demolished
occupied
occupied
occupied; to be demolished

No
Yes
No
Yes
Yes
Yes

occupied; to stay

Yes

occupied; to stay

Yes

occupied; to stay

Yes

occupied; to stay

Yes

occupied; to stay
occupied; above ground on blocks

Yes
No

29

Conference Center and
Cafeteria
Warehouse
Boiler Plant for NASA Research
Park
Commissary
Commissary Warehouse
Offices & Storage
NASA Security
Maintenance Contractor (IAP)
Office & Shops
Bicycle Shop

45

Storage Facility

45A
67
76
107

WATS – open shelter
U.S. Post Office
Locksmith Shop
ROICC Office
Moffett Historical Society
Museum
Racquet Ball Court
Maintenance Offices
Offices & Storage
Tenant Offices
Tenant Offices
Warehouse
Offices & Storage
(former hanger)
Life Sciences Building (offices &
laboratories)
Offices & Centrifuge
Flight Guidance & Simulation
Laboratory
Welding & Machine Shop
Office Trailer

3
6
10
12
13
14
15
16

126
480
510
529
555
566
567
N210
N239
N239A
N243
N243A
T36-A

Yes
No
Yes
Yes
Yes
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Table D-2a. Response Action Tiering System for Existing Non-Residential and
Residential Buildings in Vapor Intrusion Study Area Sampled with Passive
Engineering Control in Place or Active Engineering Control Operating
Tier

Description

Response Action

Tier 1

 Building with indoor air concentration
greater than outdoor (background)* air
concentrations and indoor air cleanup
level.

 Implement remedy (appropriate
engineering control) to meet
indoor air cleanup levels. Once
indoor air cleanup level achieved
and confirmed, building recategorized as Tier 2.
 Implement governmental,
proprietary, and informational ICs.

Tier 2

 Building with indoor air concentrations
below the indoor air cleanup levels.
 Former Tier 1 existing building and Tier A
future (new) building that confirmed indoor
air concentrations are below the indoor air
cleanup levels.

 Ensure continued operation and
maintenance of active ventilation
system or other selected
engineered remedy to meet
RAOs.
 Develop and implement long-term
monitoring and ICs
implementation plan.
 Implement governmental,
proprietary, and informational ICs.
 Where remedy is achieved
through operation of an active
ventilation system, agreement of
property owner must be contained
in a recorded agreement.

* Outdoor concentrations of TCE typically range from below laboratory analytical detection limit to 0.4 µg/m3.
Reference: EPAA 2010 ROD Amendment, Table 6A.
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Table D-2b. Response Action Tiering System for Existing Non-Residential and
Residential Buildings in Vapor Intrusion Study Area Sampled with No Engineering
Control in Place or Operating
Tier

Description

Response Action

Tier 1

 Building with indoor air concentrations
greater than outdoor (background)* air
concentrations and indoor air cleanup
level.

 Implement remedy (appropriate
engineering control) to meet
indoor air cleanup levels. Once
indoor air cleanup level achieved
and confirmed, building recategorized as Tier 2.
 Implement governmental,
proprietary, and informational ICs.

Tier 3A

 Building with indoor air concentrations
below indoor air cleanup levels, but greater
than outdoor (background) concentrations.

Tier 3B

 Building with indoor air concentrations at or
within outdoor air (background)*
concentrations.

Tier 4

 Buildings where converging lines of
evidence demonstrate that there is no
longer the potential for vapor intrusion into
the building exceeding indoor air cleanup
levels.

 No engineered remedy required.
 Develop and implement long-term
monitoring plan.
 Implement governmental ICs.
 No engineered remedy and no
long-term monitoring required.
 Implement governmental ICs.
 No action required after
performance of all necessary
confirmation sampling and
documentation approved by EPA
that no action is necessary.

* Outdoor concentrations of TCE typically range from below laboratory analytical detection limit to 0.4 µg/m3.
Reference: EPAA 2010 ROD Amendment, Table 6B.
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Table D-3. EPA’s Selected Vapor Intrusion Remedy for Existing and Future
Buildings in Vapor Intrusion Study Area
Building
Scenario

Vapor Intrusion Remedy

Existing Buildings (Non-Residential and Residential)
Tier 1 and Tier 2
Buildings

Tier 3A Building

Tier 3B Building

Tier 4
Buildings/Property

Active Sub-slab/Sub-membrane Ventilation, Monitoring, and ICs (including conduit
1
sealing)
ICs consist of:
 Permitting and building requirements to install appropriate engineering
controls in future construction.
 Recorded Agreements for non-residential buildings in MEW Area to ensure
installation and operation of engineering controls; require information be
provided to future owners; require information of building changes be
provided to EPA and the Implementing Parties.
 Tracking service to provide information to EPA and the Implementing
Parties of occupancy and building changes.
No engineering control. Monitoring and ICs only.
ICs consist of: permitting and building requirements to install appropriate
engineering controls in future construction.
No engineering control and no routine monitoring. ICs only.
ICs consist of: permitting and building requirements to install appropriate
engineering controls in future construction.
No vapor intrusion remedy required for building or future building on property.

Future Buildings (Non-Residential and Residential)
Tier A Buildings

Tier B Buildings

Passive Sub-slab/Sub-membrane Ventilation with Vapor Barrier (and the Ability to
2
Be Made Active), Monitoring, and ICs
ICs consist of:


Permitting and building requirements to install appropriate engineering
controls. Recorded Agreements remain in place for non-residential
buildings.



No vapor intrusion remedy required.

Notes:
1 Alternatively, Active Indoor Air Ventilation System, Monitoring, and ICs (including conduit sealing) may be selected
as the vapor intrusion remedy for Tier 1 and Tier 2 existing non-residential buildings, if the property/building owner
agrees to use, operate, and monitor the indoor air ventilation system (e.g., HVAC), in a manner consistent with the
operations, maintenance, and monitoring plan developed for that building, in a signed recorded agreement.
2 Alternatively, Active Sub-slab/Sub-membrane Ventilation, Monitoring, and ICs (including conduit sealing) may be
selected as the vapor intrusion remedy for Tier A future buildings.
Reference: EPA 2010 ROD Amendment, Table 8 (modified).
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Table D-4. QC Acceptance Criteria for Method TO-15 (SIM)
Air
Analyte
LCS (%)

RPD (%)

Vinyl Chloride

56-127

25

1,1-Dichloroethene
(1,1-DCE)

59-131

25

trans-1,2-Dichloroethene
(trans-1,2-DCE)

60-128

25

1,1-Dichloroethane
(1,1-DCA)

58-133

25

cis-1,2-Dichloroethene (cis1,2-DCE)

62-130

25

Trichloroethene (TCE)

51-127

25

Tetrachloroethene (PCE)

58-134

25
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Attachment A
Chain-of-Custody Form and Laboratory Sample Receiving Form
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Air - Chain of Custody Record & Analytical Service Request
2655 Park Center Drive, Suite A
Simi Valley, California 93065
Phone (805) 526-7161

Page _______ of ________

Requested Turnaround Time in Business Days (Surcharges) please circle

CAS Project No.

Fax (805) 526-7270

1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 10 Day-Standard
CAS Contact:

Company Name & Address (Reporting Information)

Project Name

Analysis Method
Project Number
Project Manager
Phone

P.O. # / Billing Information
Comments
e.g. Actual
Preservative or
specific instructions

Fax

Email Address for Result Reporting

Client Sample ID

Sampler (Print & Sign)

Laboratory
ID Number

Date
Collected

Time
Collected

Canister ID
(Bar code # AC, SC, etc.)

Flow Controller ID
(Bar code #FC #)

Canister
Start Pressure
"Hg

Canister
End Pressure
"Hg/psig

Sample
Volume

Report Tier Levels - please select
EDD required Yes / No
Type: _______________ Units:____________

Tier I - Results (Default if not specified) _____
Tier II (Results + QC Summaries) _____

Tier III (Results + QC & Calibration Summaries) _____
Tier IV (Data Validation Package) 10% Surcharge _____

Relinquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Relinquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Project Requirements
(MRLs, QAPP)

Cooler / Blank
Temperature ____oC
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Attachment B
Laboratory Certifications
Columbia Analytical Services (Simi Valley)
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PERRY JOHNSON LABORATORY
ACCREDITATION, INC.

Certificate of Accreditation
Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of:

Columbia Analytical Services, Inc.
2655 Park Center Drive, Suite A, Simi Valley, CA 93065

(Hereinafter called the Organization) and hereby declares that Organization has met the requirements of
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration
Laboratories” and the DoD Quality Systems Manual for Environmental Laboratories Version 4.2
11/15/2010 and is accredited is accordance with the:

United States Department of Defense
Environmental Laboratory Accreditation Program
(DoD-ELAP)
This accreditation demonstrates technical competence for the defined scope:

Environmental Testing
(As detailed in the supplement)
Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this
certificate. This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the
Organization hereby covenants with the Accreditation body’s duty to observe and comply with the said rules.

For PJLA:
Initial Accreditation Date:
January 11, 2010

Issue Date:

Accreditation No.:

Certificate No.:

December 26, 2011

65818

L11-203

_________________________
Tracy Szerszen
President/Operations Manager
Perry Johnson Laboratory
Accreditation, Inc. (PJLA)
755 W. Big Beaver, Suite 1325
Troy, Michigan 48084

The validity of this certificate is maintained through ongoing assessments based
on a continuous accreditation cycle. The validity of this certificate should be
confirmed through the PJLA website: www.pjlabs.com
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Columbia Analytical Services, Inc.
2655 Park Center Drive, Suite A, Simi Valley, CA 93065
Chaney Humphrey Phone: 805-526-7161
Accreditation is granted to the facility to perform the following testing:

Matrix

Standard Method

Technology

Analyte

Aqueous

RSK 175

GC/FID

Methane

Aqueous
Aqueous
Air
Air
Air
Air

RSK 175
RSK 175
(CAS SOP) VOA-EPA3C
(CAS SOP) VOA-EPA3C
(CAS SOP) VOA-EPA3C
(CAS SOP) VOA-EPA3C

GC/FID
GC/FID
GC/TCD
GC/TCD
GC/TCD
GC/TCD

Ethane
Ethene
Hydrogen
Oxygen
Nitrogen
Methane

Air
Air
Air

(CAS SOP) VOA-EPA3C
(CAS SOP) VOA-EPA3C
(CAS SOP) VOA-TPHG_TO3

GC/TCD
GC/TCD
GC/FID

Air
Air
Air
Air
Air

(CAS SOP) VOA-TPHG_TO3
(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6

GC/FID
GC/FID
GC/FID
GC/FID
GC/FID

Carbon Dioxide
Carbon Monoxide
Total Petroleum Hydrocarbons Gasoline
(TPHG)
JP-4
C1 - C6+
Ethane
Ethene
Methane

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6
(CAS SOP) VOA-TO3C1C6

GC/FID
GC/FID
GC/FID
GC/FID
GC/FID
GC/FID

Air
Air

EPA TO-15
EPA TO-15

GC/MS
GC/MS

n-Butane
n-Hexane
n-Pentane
Propane
Propene
Total Volatile Petroleum Hydrocarbons
(TVPH) as Hexane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane

Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trimethylbenzene
1,2,4-Trichlorobenzene

Issue: 12/11
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Page 2 of 8

Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Columbia Analytical Services, Inc.
2655 Park Center Drive, Suite A, Simi Valley, CA 93065
Chaney Humphrey Phone: 805-526-7161
Accreditation is granted to the facility to perform the following testing:

Matrix

Standard Method

Technology

Analyte

Air

EPA TO-15

GC/MS

1,2,4-Trimethylbenzene

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

1,2,Dibromo-3-Chloropropane
1,2-Dibromoethane
1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon 114)
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1-Butanol

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

2-Butanone (MEK)
2-Ethyltoluene
2-Hexanone
3-Ethyltoluene
4-Ethyltoluene
4-Methyl-2-Pentanone

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Acetone
Acetonitrile
Acrolein
Acrylonitrile
Allyl Chloride
alpha-Methylstyrene

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

alpha-Pinene
Benzene
Benzyl Chloride
Bromodichloromethane
Bromoform
Bromomethane

Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

Columbia Analytical Services, Inc.
2655 Park Center Drive, Suite A, Simi Valley, CA 93065
Chaney Humphrey Phone: 805-526-7161
Accreditation is granted to the facility to perform the following testing:

Matrix

Standard Method

Technology

Analyte

Air

EPA TO-15

GC/MS

Chloroform

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cumene
Cyclohexane
Cyclohexanone

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Dibromochloromethane
Dichlorodifluoromethane (CFC 12)
Diisopropyl Ether
d-Limonene
Ethanol
Ethyl Acetate

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Ethyl tert-Butyl Ether
Ethylbenzene
Hexachlorobutadiene
Isooctane
Isopropyl acetate
Isopropyl Alcohol

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

m-&, p-Xylenes
Methyl Methacrylate
Methyl tert-Butyl Ether
Methylene Chloride
Naphthalene
n-Butyl Acetate

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

n-Butylbenzene
n-Decane
n-Dodecane
n-Heptane
n-Hexane
n-Nonane
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Accreditation is granted to the facility to perform the following testing:

Matrix

Standard Method

Technology

Analyte

Air

EPA TO-15

GC/MS

n-Octane

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

n-Propylbenzene
n-Undecane
o-Xylene
p-Isopropyltoluene
Propene
sec-Butylbenzene

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Styrene
tert-Amyl Methyl Ether
tert-Butanol
tert-Butylbenzene
Tetrachloroethene
Tetrahydrofuran

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Trichlorotrifluoroethane

Air
Air
Air
Air
Air
Air

EPA TO-15
EPA TO-15
ASTM D 1946-90
ASTM D 1946-90
ASTM D 1946-90
ASTM D 1946-90

GC/MS
GC/MS
GC/TCD
GC/TCD
GC/TCD
GC/TCD

Vinyl Acetate
Vinyl Chloride
Hydrogen
Oxygen
Nitrogen
Methane

Air
Air
Air
Air
Air
Air

ASTM D 1946-90
ASTM D 1946-90
EPA 3C
EPA 3C
EPA 3C
EPA 3C

GC/TCD
GC/TCD
GC/TCD
GC/TCD
GC/TCD
GC/TCD

Carbon Dioxide
Carbon Monoxide
Oxygen
Nitrogen
Methane
Carbon Dioxide

Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
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Accreditation is granted to the facility to perform the following testing:

Matrix

Standard Method

Technology

Analyte

Air

(CAS SOP) VOA-TO15

GC/MS

1,1-Dichloroethene

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS

1,2,3-Trimethylbenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane
1,2-Dichloro-1,1,2,2-tetrafluoroethane
(Freon 114)
1,2-Dichlorobenzene
1,2-Dichloroethane

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

1-Butanol
2-Butanone (MEK)
2-Ethyltoluene
2-Hexanone
3-Ethyltoluene
4-Ethyltoluene

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

4-Methyl-2-Pentanone
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Allyl Chloride

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

alpha-Methylstyrene
alpha-Pinene
Benzene
Benzyl Chloride
Bromodichloromethane
Bromoform

Air

(CAS SOP) VOA-TO15

GC/MS

Bromomethane
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Accreditation is granted to the facility to perform the following testing:

Matrix

Standard Method

Technology

Analyte

Air

(CAS SOP) VOA-TO15

GC/MS

Carbon Disulfide

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

cis-1,3-Dichloropropene
Cumene
Cyclohexane
Cyclohexanone
Dibromochloromethane
Dichlorodifluoromethane (CFC 12)

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Diisopropyl Ether
d-Limonene
Ethanol
Ethyl Acetate
Ethyl tert-Butyl Ether
Ethylbenzene

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Hexachlorobutadiene
Isooctane
Isopropyl acetate
Isopropyl Alcohol
m-&,p-Xylenes
Methyl Methacrylate

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Methyl tert-Butyl Ether
Methylene Chloride
Naphthalene
n-Butyl Acetate
n-Butylbenzene
n-Decane

Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS

n-Dodecane
n-Heptane
n-Hexane
n-Nonane
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Accreditation is granted to the facility to perform the following testing:

Matrix

Standard Method

Technology

Analyte

Air

(CAS SOP) VOA-TO15

GC/MS

n-Octane

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

n-Propylbenzene
n-Undecane
o-Xylene
p-Isopropyltoluene
Propene
sec-Butylbenzene

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Styrene
tert-Amyl Methyl Ether
t-Butanol
tert-Butylbenzene
Tetrachloroethene
Tetrahydrofuran

Air
Air
Air
Air
Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS
GC/MS
GC/MS
GC/MS

Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Trichlorotrifluoroethane

Air
Air

(CAS SOP) VOA-TO15
(CAS SOP) VOA-TO15

GC/MS
GC/MS

Vinyl Acetate
Vinyl Chloride
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Attachment C
Field Forms
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2923 Pullman Street ● Santa Ana, California 92705
P (714) 241-7200 ● F (949) 251-0563 ● www.accordeng.com

Field Audit Checklist
Chemical Data Collection
Project Name:
Project No.:
Project Location:
Project Manager:
Project QC Manager:
QA Plan Title & Version:
Audit Conducted by:
Date:
Sampling Team:
Address & Contact Number:
Sampling Personnel:
Supporting Team:
Sample Media:
Soil
Sediment
Waste
Soil Gas

Potable Water
Storm Water
Surface Water
Groundwater

General Requirements:

In Compliance?

Field Procedures:

Yes No NA

Comments

1. Approved Work Plan, Sampling and Analysis Plan, and
Accident Prevention Plan on site or available to the field team?
2. Type of field activities:
Sampling

Surveying

Site Assessment

3. Is a permanently bound and pre-paginated field logbook
available?
4. Name of on-site personnel recorded in field logbook or daily log
5. Is a daily tailgate safety meeting conducted and documented?
6. Are the site exclusion, decontamination, and support zones
delineated and enforced?
7. Are emergency phone numbers and the emergency route to
hospital posted?
8. What safety monitoring equipment, protection and procedures
are used prior to and during sampling?

AM8AJV Field Audit Checklist. Ver. 1.2

Site Investigation

Field Audit Checklist
Chemical Data Collection
Page 2 of 4

General Requirements:

In Compliance?

Field Procedures:

Yes No NA

9. Is safety monitoring equipment properly calibrated and are
calibrations recorded in the field logbook?
10. Is IDW being handled and stored appropriately and according
to Work Plan?
11. Is each IDW container clearly marked with a label to indicate
the waste source, date of generation, and point of contact?
12. Is any IDW container being stored over 90 days?
Sampling Procedures:
1. Type of field samples collected:
Soil
Potable Water

Sediment
Storm Water

Waste
Surface Water

2. General sample description:

3. How many samples are collected?

4. For what analyses are the samples collected?

5. Are sampling locations properly selected?
6. Are photos taken and a photo log maintained?
7. Are sampling locations adequately documented in field logbook
using indelible ink?
8. Are background and/or control samples collected?
9. Are representative samples collected?
10. Are grab or composite samples collected?
11. Are composite samples areal or vertical?
12. How many aliquots are taken for the composite sample?

13. What procedures and equipment are used to collect samples?

14. Is a drilling rig, backhoe, etc., used to collect soil samples?

AM8AJV Field Audit Checklist. Ver. 1.2

Soil Gas
Groundwater

Comments

Field Audit Checklist
Chemical Data Collection
Page 3 of 4

General Requirements:

In Compliance?

Field Procedures:

Yes No NA

Sampling Procedures:
15. Is field instruments used during this fieldwork?
16. Are field instruments properly calibrated and calibrations
recorded in the field logbook?
17. Is any equipment field cleaned?
18. Are proper cleaning procedures used?
19. Is a decontamination area located where the cleaning
activities would not cross-contaminate clean and/or drying
equipment?
20. Are the cleaning and decontamination procedures conducted
in accordance with the project plans?
21. Is sampling equipment properly wrapped and protected from
possible contamination prior to sample collection?
22. Are samples collected in appropriate order (e.g. least
suspected contamination to most contaminated)?
23. Are clean disposable latex or vinyl gloves worn during
sampling?
24. Are gloves changed before each sample?
25. Are proper sample containers used for samples?
26. Are samples properly placed into sample containers?
27. Are samples thoroughly mixed prior to putting them into the
sample containers?
28. Are samples chilled with ice water immediately after
collection?
29. Are equipment rinse blanks collected after field cleaning?
30. Are duplicates being collected per the frequency specified in
the SAP?
31. Are MS/MSDs being collected per the frequency specified in
the SAP?
32. Are source blanks being collected from the same source of
water used for equipment decontamination?
33. Are trip blanks and temperature blanks utilized?
34. Are samples properly field preserved?
35. Are samples adequately identified with labels or tags?

AM8AJV Field Audit Checklist. Ver. 1.2

Comments

Field Audit Checklist
Chemical Data Collection
Page 4 of 4

General Requirements:

In Compliance?

Field Procedures:

Yes No NA

Sampling Procedures:
36. Are chain-of-custody and receipt for samples forms properly
completed?
37. Are chain-of-custody and receipt for samples forms properly
packed and placed inside the sample coolers?
38. Are any samples shipped to a laboratory?
39. If yes to # 38, are samples properly packed?
40. Are sample coolers sealed with custody seals?
41. Are sample coolers shipped to a laboratory within the method
specified technical holding time?
Deficiencies:

Corrective Actions:

AM8AJV Field Audit Checklist. Ver. 1.2

Comments

Attachment D
Laboratory Standard Operating Procedures
Subsurface Vapor Intrusion to Indoor Air Guide
Canister Sampling Instructions
Determination of Volatile Organic Compounds in Air Samples Collected in Specially Prepared
Canisters and Gas Collection Bags by GC/MS, (CAS SOP #VOA-TO-15, 12/22/10, Revision 18)
Sample Receiving, Acceptance and Login, (CAS SOP # SMO-SMPL_REC, 12/27/10, Revision
11)
Data Review and Reporting, (CAS SOP #ADM-Data_REV, 6/7/11, Revision 8)
Cleaning and Certification of Summa Canisters and Other Specially Prepared Canisters, (CAS
SOP # SMO-CanCert, 10-29-10, Revision 12)
Flow Controllers and Critical Orifices, (CAS SOP #SMO-Flow_Cntrl, 10/29/10, Revision 8)
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Vapor Intrusion

Subsurface Vapor Intrusion to Indoor Air
Columbia Analytical Services, Inc. has the analytical expertise and project management capabilities to support a variety
of soil vapor intrusion and indoor air investigations. Subsurface vapor intrusion has become a topic of particular interest
due to factors including:
• Increased recognition of vapor intrusion as an important exposure pathway and greater
emphasis on the remediation of contaminated sites that introduce harmful substances
into indoor air
• The recent publication of key state and federal Vapor intrusion Guidance documents.
Our air quality laboratory acknowledges the sensitive nature of these projects and takes
every effort to ensure each individual project is handled properly. With meticulous
attention to detail, our laboratory will review, approve, and provide information for your
Quality Assurance Project Plan (QAPP) and/or site specific work plan.

Qualifications
Columbia Analytical project managers have years of experience assisting clients with indoor air and soil vapor
investigations. Laboratory personnel are familiar with the industry regulations and challenges our clients face and
understand the issues that often govern such investigations. Columbia Analyticalis accredited by both the National
Environmental Laboratory Accreditation Program (NELAP) and the American Industrial Hygiene Association (AIHA), as
well as several other local, state, and DoD programs. Please contact the laboratory for our most up to date certification
information.

Sampling Equipment
With an inventory of nearly 3000 canisters of various sizes, along with flow controllers, critical orifice assemblies, duplicate
tees, Teflon tubing, and Swagelok fittings, the laboratory offers appropriate sampling media for any site specific vapor
intrusion investigation. Even in cases of short notice, Columbia Analytical has the capacity to respond to most analytical
needs rapidly. The laboratory offers cost effective, batch-certified Summa canisters for soil gas surveys; these canisters can
be fit with critical orifices for time integrated sampling. Columbia Analytical also offers individually-certified equipment
(canisters, precisely calibrated flow controllers, and analog pressure gauges) when indoor air evaluations require ultra
low level analysis in the part per trillion range (pptV).

www.caslab.com

An Employee-Owned Company

One key practice that our laboratory follows is the segregation of canisters and associated equipment into Ambient
(“low”) level and Source (“higher”) level distinctions. Our ambient equipment is used only for low level (e.g. indoor air,
ambient air) projects—never for soil vapor sampling, SVE system monitoring, or other higher level applications. This
practice adds another layer of quality assurance and peace of mind to indoor air sampling projects where low reporting
limits are needed.

Methods and Procedures
Most current guidance documents recommend the use of EPA Methods
TO-15 or TO-17 for the analysis of volatile organic compounds (VOCs) in
vapor intrusion samples. Columbia Analytical will work closely with you
to set up your project prior to sampling, such that all your data quality
objectives are met.
The laboratory provides analytical approaches and reporting limits suitable
for both soil vapor and indoor air projects. For the analysis of indoor air
samples,Columbia Analyticals’ highly trained analysts can perform EPA
Method TO-15 in Selective Ion Monitoring (SIM) mode to provide results
in parts per trillion levels for client-specific compound lists.

Soil Gas Tracers
Several state guidance documents recommend the practice of leak testing your soil vapor well with a tracer compound
when collecting soil vapor samples, to ensure that the well has been constructed and sealed correctly. Columbia Analytical
can support analysis of common tracer compounds such as helium, sulfur hexafluoride (SF6), and other VOCs as needed.
Please contact the laboratory for more details about the pros and cons of each tracer compound.
Columbia Analytical has provided the highest quality data along with superior customer service and project management
to its clients since its establishment in 1988.
Please contact our Simi Valley laboratory directly with questions concerning specific projects or if you would like to
schedule a Brown Bag Presentation for your office.

Contact Information
2655 Park Center Drive, Ste. A
Simi Valley, California 93065
805.526.7161
805.526.7270 (fax)

www.caslab.com
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Canister Sampling Instructions

There are two primary modes of sampling: “GRAB” sampling and “TIME INTEGRATED” sampling. For GRAB sampling, the
canister valve is simply opened and the vacuum inside the canister draws in a sample within a matter of seconds. GRAB
sampling is most often used for discrete odor events, or for static concentration sample streams. TIME-INTEGRATED
samples require an additional piece of laboratory calibrated equipment (flow controller or critical orifice) to be placed
in line with the canister. Flow controllers/critical orifice assemblies are equipped with fine particulate filters and are
set for any user-defined duration (or flow rate) from 5 minutes up to 24 hours.

Equipment
•

Summa or Silco canister – cleaned and certified by Columbia Analytical, and leak checked prior to shipment.
Canisters are available in several sizes, including 6L and 1L.

1L size canister with
analog gauge and critical
orifice assembly

•

Flow controller (a.k.a. “regulator”) – Used to collect a time-integrated indoor air
or ambient air sample. Flow controllers are precisely calibrated by the laboratory
for your project specific requirements. Do not adjust any of the settings or knobs
on the flow controller.

•

Critical Orifice Assembly (COA) – Used to collect a time-integrated soil gas, subslab, SVE system, or other vapor sample. COAs are precisely calibrated by the
laboratory for your project specific requirements. Do not disassemble any parts
on the critical orifice assembly.

•

Analog gauge – Gauge on Swagelok ¼” Tee fitting, to monitor pressure during
sampling. Note that these gauges are for general reference purposes only. Canister
vacuum is checked prior to shipping and upon receipt at the laboratory after
sampling using a NIST certified digital gauge. Clients are encouraged to purchase
their own digital gauges for use in the field.

Procedure
1. Ensure that the canister valve is fully closed (the green knob should be turned completely clockwise).
2. Using a 9/16” wrench, remove the brass cap from the valve on the top of the Summa canister.
3. If collecting a GRAB sample, simply open the canister valve, turning the green knob counterclockwise until there
is no resistance. This is approximately 1¼ turns. Then turn back clockwise slightly until resistance is detected.
You will hear a hissing noise as the vacuum dissipates and draws air in. Then skip to step #7. If collecting a TIMEINTEGRATED sample, proceed to steps 4-6.
4. If desired, attach the analog gauge (on a Swagelok Tee) to the valve on the top of the canister. Tighten down with
your fingers first, then tighten gently with 9/16” wrench.
5. Attach the flow controller or critical orifice assembly to either the analog gauge (if using) or directly to the valve on
the top of the canister. Tighten down with your fingers first, then tighten
gently with 9/16” wrench.

www.caslab.com
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6. To open the canister valve, turn the green knob counterclockwise until there is no resistance. This is approximately 1
¼ turns. Then turn back clockwise slightly until resistance is detected. Since the flow controller restricts the airflow,
you will NOT hear a hissing noise as the vacuum dissipates and draws air in.
7. At the end of the sampling period, close the canister valve by turning the green knob clockwise. Do not overtighten.
8. Remove the flow controller/critical orifice assembly and/or analog gauge (used for time-integrated sampling only).
Wrap both separately in bubble wrap for shipment.
9. Replace the brass cap on the canister valve. Tighten it with a 9/16” wrench.
10. Label the sample with the tag provided, then attach the tag to the canister with the
plastic tie.
11. Complete a chain of custody form. Note the canister ID number on the COC. For timeintegrated sampling, note the flow controller or critical orifice assembly identification
number with the corresponding canister.
12. Place the chain of custody form, the bubble-wrapped flow controller, and the canister
back into the original boxes in which they were shipped to you.

Important Notes
• Care must be used with the canister valves. DO NOT OVER-TIGHTEN THE VALVES. Hand
tighten only, do not use tools.
• Flow controllers must be securely wrapped in bubble wrap for shipping.
• The canister valve fitting is a ¼” male Swagelok fitting.

6L size canister with analog
gauge and flow controller

• The inlet side of the flow controller is a 1/8” outer diameter.

• The inlet side of the critical orifice assembly is ¼” outer diameter. A stainless steel ¼”
nut with rubber ferrule will be provided to attach sample point tubing to critical orifice assembly.
• Do not remove the bar code or serial number labels from the canisters.
• Do not make any markings directly on the canister or affix any labels.
• 6L size canisters will be tagged as either “AMBIENT” (blue tag) or “SOURCE” (orange tag). AMBIENT canisters should
be used for indoor or ambient air sampling. SOURCE canisters should be used for sub-slab, soil vapor, SVE system
monitoring, landfill gas, source testing, or other types of samples. Please call the laboratory with any questions
regarding the segregation of canisters.
• Flow controllers are calibrated such that some residual vacuum should remain after sampling. Please call the
laboratory with any questions regarding pressures of canisters before or after sampling.
• Please call the laboratory with any questions regarding proper shipping of canisters.

Contact Information
2655 Park Center Drive, Ste. A
Simi Valley, California 93065
805.526.7161
805.526.7270 (fax)

www.caslab.com
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Standard Operating Procedure for Determination of Volatile Organic Compounds in Air Samples
Collected in Specially Prepared Canisters and Gas Collection Bags by Gas Chromatography/Mass
Spectrometry (GC/MS)
1.0

SCOPE AND APPLICATION
This procedure is based on and incorporates the requirements detailed in EPA Compendium
Methods TO-15 and TO-14A and is used to quantify a wide range of volatile organic compounds
(VOCs) in gaseous matrices collected in gas collection bags (method modification) and specially
prepared stainless steel canisters. This method typically applies to ambient concentrations of
VOCs 0.50ug/m3 (down to 0.10ug/m3 for low level ambient analyses) and above for the SCAN
mode and 0.010ug/m3 and above for the SIM mode; however, refer to Tables 3 and 3A for the
specific laboratory initial calibration ranges for each target compound. The method requires
VOC enrichment by concentrating up to one liter of a sample volume, with a virtually unlimited
upper concentration range using dilutions from source level samples.
In this document, Tables 2 and 2A (see Note 1 below) list compounds that can be determined by
this procedure along with their corresponding laboratory method reporting limits (MRLs) and
method detection limits (MDLs). The reported MRL may be adjusted higher; however, the
capability of achieving lower MRLs for specific project requirements must be thoroughly
demonstrated (by an acceptable initial calibration and method reporting limit check standard)
and documented as long as the MRL is higher than the current method detection limit for each
compound. Additional compounds may be analyzed according to this procedure as described in
the referenced methods as long as the requirements of this document are adhered to; however, if
a compound is not listed in the TO-15 method, refer to Note 1 below. The number of samples
that may be analyzed in a 24-hour period is about twenty. The number of sample results that
may be reduced in an eight-hour day is approximately twenty.
Note 1: A number of compounds selected as target analytes are not included in the TO-15
Method; therefore the Florida Department of Health (FL DOH) required the laboratory to
reference this Standard Operating Procedure (SOP) when reporting results for these analytes.
However, the FL DOH disapproved of the SOP Code for this purpose, so CASS TO-15/GC-MS
shall be referenced. Consequently, VOA-TO15 is otherwise known as CASS TO-15/GC-MS
and shall be referenced, where necessary (on quantitation reports).

2.0

METHOD SUMMARY
The analytical method involves using a high-resolution gas chromatograph (GC) coupled to a
mass spectrometer (MS). The GC/MS utilizes a linear quadrupole system, which allows for it to
be operated by either continuously scanning a wide range of mass to charge ratios (SCAN mode)
or by Select Ion Monitoring mode (SIM), which consists of monitoring a small number of ions
from a specified compound list.
An aliquot of an air sample is concentrated on a solid adsorbent trap (either cryogenically or fan
cooled glass beads or stronger adsorbents at higher temperatures) to collect the analytes of

SOP Code: VOA-TO15
Revision: 18
Date: December 8, 2010
Page 6 of 86
interest. To remove co-collected water vapor, the concentrated sample then goes through a water
removal (dry purge) step. After the sample is pre-concentrated on a trap, the trap is heated and
the VOCs are thermally desorbed onto a refocusing cold trap. The VOCs are then thermally
desorbed onto the head of a capillary column once the cold trap is heated. The oven temperature
(programmed) increases and the VOCs elute and are detected by the mass spectrometer.
Mass spectra for individual peaks in the total ion chromatogram are examined with respect to the
fragmentation pattern of ions corresponding to various VOCs including the intensity of primary
and secondary ions. The fragmentation pattern is compared with stored spectra taken under
similar conditions, in order to identify the compound. For any given compound, the intensity of
the primary fragment is compared with the system response to the primary fragment for known
amounts of the compound. This method utilizes the internal standard calibration technique; refer
to Section 3.16 for a complete definition.
3.0

DEFINITIONS
3.1

Cryogen
A refrigerant used to obtain sub-ambient temperatures in the VOC concentrator and/or on
front of the analytical column. Liquid nitrogen (cryogen) is used for this purpose and it
has a boiling point of –195.8°C.

3.2

Gauge Pressure
Pressure measure with reference to the surrounding atmospheric (barometric) pressure,
usually expressed in units of psig. Zero gauge pressure is equal to atmospheric pressure.

3.3

MS-SCAN
Mass spectrometric mode of operation in which the gas chromatograph (GC) is coupled
to a mass spectrometer (MS) programmed to SCAN all ions repeatedly over a specified
mass range.

3.4

MS-SIM
Mass spectrometric mode of operation in which the GC is coupled to a MS that is
programmed to scan a selected number of ions repeatedly [i.e., selected ion monitoring
(SIM) mode].

3.5

Analytical Sequence
The analytical sequence describes exactly how the field and QC samples in an analytical
batch are to be analyzed.

3.6

Neat Stock Standard
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A purchased, single component assayed reference material having a stated purity used to
prepare working calibration standards.
3.7

Stock Standards Solution
A concentrated solution of one or more target analytes at a known concentration
purchased from a reputable commercial vendor. Stock standard solutions are used to
prepare working calibration standards.

3.8

Intermediate Calibration Standard
A solution of one or more target analytes at a known concentration prepared either from
one or more neat stock standards or from one or more stock standards solutions.

3.9

Working Calibration Standard
A solution of all the target analytes at a known concentration prepared either from one or
more intermediate calibration standards and/or from one or more stock standard
solutions.

3.10

Calibration or Standard Curve
A calibration or standard curve is a graph which plots the concentration of a compound
(or an analyte) versus the instrument response to the compound.

3.11

Initial Calibration Verification (ICV) Standard
A solution prepared in the laboratory containing known concentration(s) of analytes of
interest. The solution is prepared from neat stock standards and/or stock standards
solutions which are from a different source than the standards used to prepare the
working calibration standards.

3.12

Continuing Calibration Verification (CCV) Standard
A working calibration standard which is analyzed at specific intervals in order to verify
that the instrument continues to meet the calibration criteria.

3.13

Field Sample
A sample collected and delivered to the laboratory for analysis.

3.14

Manual Integration
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This term applies to a data file in which setpoints have been changed and reintegration
has occurred under the changed setpoints; baselines have been adjusted; peak integration
start and stop “ticks” have been changed; peak area, or peak height, are changed after the
time of data collection and data file generation.
3.15

Batch Quality Control (QC)
Batch QC refers to the QC samples that are analyzed in an analytical batch of field
samples and includes the Method Blank (MB), Laboratory Control Sample (LCS) and
Laboratory Duplicate (LD).

3.16

Internal Standard Calibration
Compares the instrument responses from the target compound in the sample to the
responses of specific standards (called internal standards), which are added to the sample
or sample preparation prior to analysis. The ratio of the peak area (or height) of the
target compound in the sample or sample preparation is compared to a similar ratio
derived for each calibration standard.

3.17

May
This action, activity, or procedural step is neither required nor prohibited.

3.18

Must
This action, activity, or procedural step is required.

3.19

Shall
This action, activity, or procedural step is required.

3.20

Should
This action, activity, or procedural step is suggested, but not required.

3.21

SOP
Standard Operating Procedure

3.22

Service Request
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A form generated, at the time of sample receipt, which details pertinent information such
as client name, address, contact, client and laboratory sample identifications, sampling
and receipt dates and times, requested analyses, sample type, canister pressures (initial
and final), and the service request number (unique number for each submitted job) and
serves as an inter-laboratory “custody” form which accompanies all samples throughout
the laboratory.
3.23

Selectivity
Selectivity of a method refers to the extent to which it can determine particular analyte(s)
in a complex mixture without interference from other components in a mixture. Another
definition is the extent to which a particular method can be used to determine analytes
under given conditions in the presence of other components of similar behavior.

3.24

Limit of Detection (LOD)
The smallest amount or concentration of a substance that must be present in a sample in
order to be detected at a high level of confidence (99%). At the LOD, the false negative
rate (Type II error) is 1%. (DoD Clarification). For consistency purposes, the LOD may
be referred to as the MDL once it is reported; however, full verification will be on file in
the laboratory per the procedures detailed in this document.

3.25

Limit of Quantitation (LOQ)
The lowest concentration that produces a quantitative result within specified limits of
precision and bias. For DoD projects, the LOQ shall be set at or above the concentration
of the lowest initial calibration standard. (DoD Clarification). For consistency purposes
and since the LOQ and MRL are equivalent with regards to laboratory procedure, the
LOQ will be referred to as the MRL in this document and once it is reported. Full
verification will be on file in the laboratory per the procedures detailed in the document.

3.26

Detection Limit (DL) / Method Detection Limit (MDL)
The smallest analyte concentration that can be demonstrated to be different from zero or
a blank concentration at the 99% level of confidence. At the DL, the false positive rate
(Type 1 error) is 1%. (DoD Clarification). For consistency purposes, the DL may be
referred to as MDL. Also, as far as reporting is concerned the MDL will be raised up
(where necessary) to the verified LOD per the procedures defined in this document and
reported accordingly.

4.0

INTERFERENCES
4.1

Summa Canisters
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Canisters shall be stored in a contaminant free location and shall be capped tightly during
shipment to prevent leakage and minimize any compromise of the sample. The
pressure/vacuum is checked prior to shipment and upon receipt from the field. Any
problems with the sample from the field are noted and the Project Manager contacted.
Also, canisters must be cleaned and certified to be free from target analytes before being
shipped to the field for sample collection. The procedure is described in detail in the
SOP for Cleaning and Certification of Summa Canister and Other Specially Prepared
Canisters (refer to this procedure as well as Section 11.9.1 for the acceptance criteria.).
Current laboratory practice entails the segregation of 6L canisters into ambient (low)
level and source levels. All the ambient canisters are used for low level (indoor air,
ambient air) projects and not intentionally for soil gas, SVE monitoring, or other higher
level applications. It may be necessary to “retire” an ambient canister and re-assign for
source level use if high concentrations are encountered. This decision will be made by
management based on analytical concentrations and what compounds were encountered
at these levels. If the level of any analyte is detected above 5,000ug/m3 in the ambient
can, then the supervisor/team leader must be contacted to determine if the canister(s) is to
be retired. If retirement is decided upon, make a notation on the sample tag (or other
color coded tag) of each canister in question. The notation must contain the analyte,
threshold levels and retirement from ambient use (initial and date notation) so that the
canister conditioning/management department may properly execute the retirement.
4.2

Analytical System
The analytical system must be demonstrated to be free from contamination under the
conditions of the analysis by running humidified zero air blanks. The use of nonchromatographic grade stainless steel tubing, non-PTFE thread sealants, or flow
controllers with buna-N rubber components must be avoided.

4.3

Carbon Dioxide
Excessive levels of carbon dioxide present in a sample may interfere with analysis by
freezing up the cryogenic trap. A smaller aliquot must be analyzed to eliminate this
problem, or the sample should be analyzed using the higher temperature multi-adsorbent
trapping technique which allows carbon dioxide to pass.

4.4

Gas Collection Bags
This procedure covers the use of gas collection vessels such as Tedlar® or Mylar® bags.
However, due to the nature of these types of bags it is not recommended that clients use
this option for ambient air samples. Sample collection bags made out of ®Tedlar have
contaminants that are inherent to the manufacturing process. The two main contaminants
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are phenol and N,N-Dimethylacetamide. However, this only becomes a problem when
the concentration levels in the sample are low ppbv such as ambient air monitoring
samples where more of the sample usually has to be concentrated and analyzed. To
minimize the loss of sample integrity, a 72-hour hold time has been incorporated into the
procedure.
4.5

Glassware
Interferences caused by contaminants in solvents, reagents, glassware, and other sample
processing hardware results in discrete artifacts and/or elevated baselines in the detector
profiles should be minimized. All glassware associated with this method must be
scrupulously cleaned to avoid possible contamination. The cleaning shall be performed
in accordance with the procedure outlined in the SOP for Glassware Cleaning. The use
of high purity water, reagents, and solvents helps to minimize these problems.

5.0

SAFETY
Each compound, mixture of compounds, standards, and surrogates, as well as samples, should be
treated as a potential health hazard. Exposure to these chemicals should be reduced to the lowest
level possible through the use of gloves (to minimize absorption through the skin) and hoods (to
minimize inhalation). Refer to the laboratory’s Environmental, Health and Safety Manual as it
makes reference to the safe handling of chemicals, MSDS location, and the laboratory waste
management plan for the safe disposal of chemicals and samples.
5.1

Material Safety Data Sheets (MSDS)
The analyst should consult MSDS for compounds being handled in the course of this
procedure, and be familiar with proper safety precautions to be followed when handling
hazardous chemicals. Care should be taken when handling standard material in a neat or
highly concentrated form.

5.2

Liquid Nitrogen
Liquid nitrogen can cause serious tissue damage (frostbite) with only a few seconds of
contact. The valves on the cryogen dewars should be opened slowly so leaky fittings can
be identified. Neoprene or leather gloves should be worn when turning valves and
handling tubing and fittings that have been in contact with the cryogen.

5.3

Protective Clothing
Personal protective clothing (safety glasses, gloves and lab coat) are required when
preparing standards and handling standard material in neat form.
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5.4

Pressurized Gases
The use of pressurized gases is required for this procedure. Care should be taken when
moving cylinders. All gas cylinders must be secured to a wall or an immovable counter
with a chain or a cylinder clamp when not in use. The regulator should never remain on
small “D” size cylinders following use. Sources of flammable gases (i.e. pressurized
hydrogen) should be clearly labeled.

5.5

Syringes
The proper use of syringes should be part of employee training for this SOP. Care should
be taken to avoid personal injury as a result or improper handling techniques.

6.0

SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE
Air samples are collected in the field and delivered to the laboratory and shall be collected in
either a specially prepared, leak-free, stainless steel pressure vessel (with valve) of desired
volume (e.g., 6L) or a sample collection bag (Tedlar). Canister samples may either be grab or
time integrated (using a variable flow controller, refer to the SOP for Flow Controllers and
Critical Orifices) utilizing the canister vacuum to draw the sample. Bags require the use of an
upstream pump or a “lung machine.”
There are no special preservation requirements for either canisters or bags. However, bags
should be stored in an environment free from puncture or deterioration sources (by hanging them
from clips), labeled with the specific service request number, in accordance with the SOP for
Laboratory Storage, Analysis and Tracking. Canisters should be stored on the appropriate
shelves until they are to be analyzed.
Sample collection bags must be analyzed within 72 hours from the confirmed time of sampling.
Samples received by the laboratory shall be analyzed within 30 days of sampling or sooner if
project specific requirements dictate. Programs, which have shorter recommended or required
hold times, include the Department of Toxic Substances Control (DTSC), which advises a 72
hour hold time. The Minnesota Pollutions Control Agency (MPCA) and EPA Region 9 both
require a 14 days hold time. Additionally, the MPCA does not allow the use of Tedlar bags for
sampling or sample dilution. The DTSC requirement is an advisory notice, but the laboratory
shall make every effort to comply. However, the following statement shall be added to each
report where sample analyses do not meet the 72 hour hold time and the client project is intended
to comply with DTSC requirements. “The recommended 72-hour hold time for the analysis of
TO-15 was exceeded per the DTSC and LARWQCB Advisory – Active Soil Gas Investigations
document dated January 28, 2003; however, this specific hold time statement is advisory and not
considered as regulation. In addition, the samples were analyzed within the EPA Method TO-15
stated requirement of 30 days.”

7.0

APPARATUS AND EQUIPMENT
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Additional instruments and/or differing models may be utilized as long as they are equivalent
and meet the minimum requirements of this document.
7.1

Gas Chromatograph (GC)
An instrument capable of temperature programming, with a column oven that may be
cooled to sub-ambient temperature at the start of the gas chromatographic run to result in
the resolution of the VOCs.
Hewlett Packard 5890 Series II Plus
Hewlett Packard 6890 Series

7.2

Hewlett Packard 6890A Series
Agilent 6890N Series

Autosampler
Tekmar-Dohrmann AUTOCan Autosampler:
14-ACAN-074
Concentrating Trap (cryogenic trap, built-in):
14-6938-020
(Refer to Section 9.1 for information on the packing materials)
Cryofocusing Module w/split valve:
14-6520-A00
GAST Vacuum Pump:
DOA-P104-AA or equivalent

7.3

Mass Spectrometer (MS)
A MS capable of scanning from 34 to 350 amu every second or less, using 70 volts
(nominal) electron energy in the electron impact ionization mode. The mass
spectrometer must be capable of producing a mass spectrum for Bromofluorobenzene
(BFB) which meets all of the criteria when 50ng or less of BFB is injected onto the
GC/MS system.
Hewlett Packard 5972 Series
Agilent 5973N
Agilent 5975Binert
7.3.1

Hewlett Packard 5973 Series
Agilent 5973inert
Agilent 5975Cinert

Ionization Gauge Controller
¾ Agilent: 59864B
¾ Granville-Phillips 330 Ionization Gauge Controller:
330001/2/3
¾ Hewlett Packard Ionization Gauge Controller: 59864B

7.4

Analytical Column
Any analytical column capable of separating the compounds of interest may be used. The
capillary column should be directly coupled to the source of the mass spectrometer. The
following are suggested columns; an alternative column may be used as long as sufficient
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peak resolution and separation is achieved.
Column:

J& W DB-1MS Fused Silica Capillary Column; 60m x 0.25mm ID
1.0µm film thickness
OR
Restek Rxi-1ms Fused Silica Capillary Column; 60m x 0.25mm ID
1.0µm film thickness

7.5

Data Systems
IBM-compatible PC with Windows 95/98/NT/XP (Microsoft Office EXCEL version
2003 or newer) and Hewlett Packard Chemstation software including EnviroQuant with
Extracted Ion Current Profile (EICP), National Institute of Standards and Technology
(NIST) library (2002 version or newer) or equivalent.

7.6

Canister Pressurization Station
Vacuum/Pressure Gauge [0 to –30 inHg; 0-90 or 100 psig]

7.7

Canister Sampling Devices
Refer to the SOP for Flow Controllers and Critical Orifices for specific calibration and
other pertinent information.
¾ VICI Condyne Model 300 Flow Controller
¾ Critical Orifices (Laboratory manufactured)

7.8

Gas Collection Devices
¾ Lab Commerce, Aerosphere Model S6L, 6.0L Summa Passivated Canisters or
equivalent
¾ Lab Commerce, Stabilizer Model 22.4L, 2.4L Canisters or equivalent
¾ Restek Corporation, #24203, 3.0L Silco Canisters or equivalent
¾ Tedlar bags – 0.5L, 1L, 3L, 5L, 10L, 25L, and 40L (other sizes are available;
however, the volumes that are listed encompass the majority of the bags supplied and
the samples submitted to the laboratory).

7.9

Dynamic Dilution System
¾ Entech Dynamic Diluter Model 4620A
¾ Toshiba laptop computer Model 2210CDT/6.0 and Software NT460

8.0

STANDARDS, REAGENTS AND CONSUMABLE MATERIALS
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8.1

Reagents and Equipment
8.1.1
8.1.2
8.1.3
8.1.4
8.1.5

8.2

UHP Grade Helium (99.999%) (GC carrier gas, preconcentrator purge/sweep gas,
pressurization gas, refer to Section 13.9.2.1)
Cryogen - Liquid nitrogen from bulk tank or 50 psig dewars (used to cool
preconcentrator traps)
UHP/Zero Grade Air (canister pressurization)
ASTM Type II Water, DI water or equivalent
UHP Grade Nitrogen (99.999%) (additional pressurization gas, based on other
methods requested – modification to method)

Standards
Standards are prepared for both SCAN and Selective Ion Monitoring (SIM) modes
according to the procedures detailed in this section. The preparation of standards for the
analysis of air samples is carried out by following the procedure, “Preparation of Gas
Phase Standards for Ambient Air Analysis”, Application Note, Spring 96, Vol. 6.5,
Tekmar-DOHRMANN AutoCan Users Manual included in the TO-15 method manual.
Neat standards that are used for making trace gas standards must be of high purity;
generally a purity of 98 percent or better is commercially available.
8.2.1

Instrument Performance Check, Internal Standard and Surrogate Spiking Mixture
Prepare a standard solution of p-Bromofluorobenzene (BFB-used as both a tune
check and surrogate compound), bromochloromethane, chlorobenzene-d5, and
1,4-difluorobenzene, 1,2-dichloroethane-d4(surrogate), and toluene-d8(surrogate)
at 500μg/m3 each in humidified zero air (Section 8.2.1.2). Prepare this standard
according to the procedure outlined in Volume 6.5 of the Tekmar-DOHRMANN
Application Note. This standard may also be prepared from a neat cocktail as in
Section 8.2.2.2.1 or as stated in Section 8.2.1.3.
8.2.1.1 An intermediate standard is prepared from neat compounds in a glass
static dilution bottle (SDB). After the volume of the SDB is determined,
calculate the mass of each compound to be spiked to achieve a final
concentration of 5.0μg/mL. Then use the density of each neat compound
to calculate the microliter amount to be spiked into the SDB. The SDB is
then heated for a minimum of one hour at ~60°C to completely volatilize
all components.
Concentration of the intermediate standard prepared in a SDB is
5.0μg/mL. The amount required to achieve this concentration is
determined through the use of the following equation.
A=

(C )(V )
D

(Equation 1)
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Where:
A
C
V
D

Amount of each compound required to achieve the desired
concentration of the standard in the SDB (μL)
Desired concentration of SDB (μg/mL)
Actual volume of the SDB (mL)
Density of the compound in question (μg/μL)

Example:
Calculate the amount of neat bromochloromethane needed to achieve the
final concentration of 5.0μg/mL of that compound in the SDB.
V = 2010mL
D = 1934.4μg/μL
C = 5.0μg/mL

μg ⎞
⎛
⎜ 5.0
⎟2010mL
mL ⎠
⎝
A=
= 5.2μL
μg
1934.4
μL
Density
(μg/μL)
1934.4
1170.1
1157
1307
943
1593

Compound

Bromochloromethane
1,4-Difluorobenzene
Chlorobenzene-d5
1,2-Dichloroethane-d4
Toluene-d8
BFB

8.2.1.2 The Working standard is prepared in a Summa canister by spiking an
aliquot of the stock SDB standard (8.2.1.1) using a heated gastight
syringe. Connect a cleaned, evacuated Summa canister to a source of pure
diluent gas (humidified zero air) using a teflon line with a stainless steel
tee directly above the canister valve. One port of the tee is fitted with a
septum. Spike the SDB stock and following removal of syringe a small
flow of diluent gas to flush the spike into the can. Pressurize the can to
positive 83.3 psig with humid zero air, and allow the contents to
equilibrate for approximately 24 hours before using.
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Concentration of the working standard prepared in a Summa canister is
500ng/L. The final pressure of the canister is 83.3psig; therefore, the
pressurized volume is 40L, which is obtained through the use of the
following equation.
PV = PDF(V)

(Equation 2)

Where:
PV

Pressurized canister volume (L)

PDF

Pressure Dilution Factor, where PF =

Pf

Final Canister Pressure

Pi
V
Patm

Initial Canister Pressure
Volume of canister at 1atm
Atmospheric Pressure = 14.7psig

Patm + Pf
Patm + Pi

Example:
14.7 + 83.3
(6 L ) = 40L
14.7 + 0
In order to prepare the canister with a concentration of 500ng/L, it must be
determined how much of the intermediate standard is required. This is
achieved through the use of the following equation.
A=

(F )(V )
⎛
ng ⎞
⎟
(C )⎜⎜1000
μg ⎟⎠
⎝

(Equation 3)

Where:
F
V
C
A

Desired concentration of working standard (ng/L)
Pressurized Volume of Canister (L)
Concentration of prepared SDB (μg/mL)
Amount of standard (mL) of the SDB required to obtain the
desired working standard concentration

Example:
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ng
(40 L )
L
A=
= 4mL
ng ⎞
μg ⎞⎛
⎛
⎟
⎜ 5.0
⎟⎜1000
mL ⎠⎜⎝
μg ⎟⎠
⎝
500

8.2.1.3 Currently the working standard is purchased in a cylinder at a certified
concentration of 500ng/L (prepared by Spectra Gases Inc, Alpha, NJ).
8.2.1.3.1 For SCAN analyses, the working standard is filled directly into a
summa canister to a pressure of 70 to 80 psig.
8.2.1.3.2 For SIM analyses, the working standard is diluted and
pressurized with humid zero air to the desired concentration
using Equation 2 in Section 8.2.1.2. Typical concentrations will
be 20ng/L, 40ng/L or 50ng/L.
8.2.2

Initial Calibration (ICAL) Standard Prepare the primary source calibration
standards in Summa canisters with nominal concentrations of 4ng/L (optional),
20ng/L and 200ng/L for analyses in SCAN mode and 0.1ng/L and 5.0ng/L,
20ng/L for analyses in Selective Ion Monitoring (SIM) mode for each of the
target analytes.
Differing injection volumes will create the standard
concentrations listed in Tables 3 (SCAN) and 3A (SIM) of this document. The
full list of analytes which are analyzed according to this method can also be found
in Tables 2 (SCAN) and 2A (SIM).
Standards are prepared by diluting two stock standards together with humid zero
air into a Summa canister. There are two stocks which are certified customblended cylinders (prepared by Spectra Gases Inc, Alpha, NJ). Refer to Tables 3
and 3A for the list of analytes and certified concentrations in the purchased
cylinder#1 and cylinder#2.
8.2.2.1 Working standards are prepared into Summa canisters using the Entech
Dynamic Diluter. Turn on the power to the diluter one hour prior to using
to allow for the components to come to thermal equilibrium. Connect the
computer and start the software. Connect a Zero Air source to the
humidification chamber (flow controller #1). Connect stock standard
cylinder#1 to flow controller #2 inlet. Connect stock standard cylinder#2
to flow controller #3 inlet. Open the cylinder valves. Adjust the inlet
pressures to 50 to 60psig.
Standard Concentration Selection: The concentration of the two working
standards prepared in Summa canisters should be 200ng/L and 20ng/L or
200ng/L, 20ng/L and 4ng/L (depending on the dynamic range of the initial
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calibration-include 4ng/L if a 0.1ng on column standard is desired or this
standard may be used for the 0.5ng/L concentration as well) for SCAN
and 0.1ng/L and 5.0ng/L, 20ng/L for SIM.
Position 1 – Total Air Flow (Zero Air)
Position 2 – Standard Flow (Purchased Standard One)
Position 3 – Standard Flow (Purchased Standard Two)
Position 4 – Total Air Flow (Zero Air) (utilized if preparing a two dilution
standard)
Position 5 – Diluted Standard Flow (utilized if preparing a two dilution standard)

Step1: Determine the required flow rate of the stock standards (positions
#2 and #3). The range must be from 5 to 50sccm (standard cubic
centimeters per minute, same as ml/min). The flows listed below are
guidelines to be used for the default standard flow (based on the desired
standard concentration) and were chosen based on the ultimate final
dilution required and limitations of the Dynamic Diluter (flows must be
from 150 to 2000ml/min.).
Desired Standard Conc.
200ng/L
100ng/L
20ng/L
5.0ng/L
4.0ng/L
0.1ng/L

Default Standard Flow
50ml/min
50ml/min
20ml/min
10ml/min
8ml/min
10ml/min (See Note 1 below)

Note 1: For the 0.1ng/L standard (or another two dilution standard), a
slightly different procedure is performed. In order to prepare this
standard, two dilutions must be performed. Unscrew the cover of the
dilutor and connect the first mass flow controller as well as the tubing to
re-reroute the first dilution output from the final standard Summa canister
to the 2nd dilution chamber. Refer to example 2 for the calculation
guidelines to prepare a two dilution standard.
Example 1: Prepare a 200ng/L working standard. The concentration
of each stock standard is 1000ng/L.
Step 2: Determine the required dilution factor for each stock.

Dilution factor = Stock Conc. (ng/L) / Desired Standard Conc. (ng/L)
Dilution Factor = 1000ng/L / 200ng/L = 5
Step 3: Calculate Total Flow
Total Flow= (stock std. flow-see table above)*(Dilution Factor)
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Total Flow=50ml/min*5 = 250ml/min
Step 4: Calculate Diluent Air Flow
Air Flow=Total Flow-(Sum of stock std. flows-purchased cylinders)
Air Flow=250ml/min-(50+50)ml/min = 150ml/min
Example 2: Prepare a 0.1ng/L working standard. The concentration
of each stock standard is 1000ng/L.
Step 2: Determine the required total dilution factor for the 0.1ng/L
standard.

Dilution factor = Stock Conc. (ng/L) / Desired Standard Conc. (ng/L)
Dilution Factor = 1000ng/L / 0.1ng/L = 10,000

The two dilutions must be performed which total the dilution factor
calculated above. Since the flow for the Diluter is restricted to a
maximum of 2000ml/min, the total flow (as calculated in Step 3 below)
cannot exceed 2000ml/min; therefore, the dilutions must be chosen
accordingly.
Step 3: Calculate Total Flow

Total Flow = (stock std. flow-see table above)*(Dilution Factor)
Total Flow (Dilution 1)=10ml/min*200 = 2000ml/min

For the 2nd dilution take the stock standard flow selected for dilution 1 for
the two purchased cylinders (10ml/min each based on the desired final
concentration) and add them together (10ml/min + 10ml/min for
20ml/min) to get the stock standard flow for the 2nd dilution.
2nd Dilution Factor Needed = Total Dilution/1st Dilution
2nd Dilution Factor = 10000/200(1st dilution) = 50
Total Flow (Dilution 2) = 20ml/min*50 = 1000ml/min
Step 4: Calculate Diluent Air Flow

Air Flow=Total Flow-(Sum of stock std. flows-purchased cylinders)
Air Flow=2000ml/min-(10+10)ml/min = 1980ml/min (Dilution 1)
Air Flow=1000ml/min-20ml/min = 980ml/min (Dilution 2)
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Position 1 = 1980ml/min
Position 2 = 10ml/min
Position 3 = 10ml/min
Position 4 = 980ml/min
Position 5 = 20ml/min
Step 5: Enter flow rates in the appropriate fields in the Entech software.
Start flows by clicking the “GO” button in the top right of the window.
Allow flows to equilibrate for at least fifteen minutes, then attach an
empty canister to the outlet port and open the valve. The outlet pressure
will be displayed in the lower right of the window, in units of psia. Close
the canister valve when the pressure reaches 30psia. There is a relief
valve on the diluter that will open when the pressure reaches 35psia, so the
canister will still be usable if the valve is not closed in time. Refer to the
TO-15 Method Manual for the purchased stock concentrations to
determine the final concentrations of the analytes in the standard

8.2.2.2 When analysis of additional (extra) compounds are requested which are
not in the purchased stock cylinders, the following preparation instructions
should be used. In addition, the internal standard / surrogate standard may
also be prepared in this manner (8.2.2.2.1 – 8.2.2.2.2) as mentioned in
Section 8.2.1.
8.2.2.2.1 Equi-mass “soup” (contains compounds in equal mass amounts)
or cocktail prepared from the neat compounds for a large number
of components. If additional SIM compounds are requested, the
same cocktail may be used.
Cocktail Preparation:
Step 1: This cocktail is prepared by combining 25mg of each
neat compound into a small glass vial. Use a microliter syringe
to transfer each compound, cleaning with solvents in between.
Put the vial in the freezer between aliquots to minimize
volatilization. Take the density of each compound into account to
determine the actual amount of each compound to spike into the
cocktail by using the following equation.
S=

A
D

(Equation 4)

Where:
S
Actual spike amount (μL)
A
Desired amount for each compound (mg)
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D

Density (mg/μL); refer to Table 2 for the density

Example: The actual volume of acrolein to add to the cocktail is
calculated by the following.
S(Acrolein) =

25mg
= 29.8μL
⎛
mg ⎞
⎜⎜ 0.840
⎟
μl ⎟⎠
⎝

Step 2: The concentration of each compound in the cocktail is
determined by the following equation.

C=

A⎛
μg ⎞
⎜⎜1000
⎟
V⎝
mg ⎟⎠

(Equation 5)

Where:
C
A
V

Concentration of cocktail (μg/μL)
Amount of each compound (mg)
Final volume of cocktail (total spike volumes of each
compound) (μL)

Example:
C=

25mg ⎛
μg ⎞
⎜⎜1000
⎟ = 39.569μg/μL
mg ⎟⎠
631.8μL ⎝

8.2.2.2.2 An intermediate standard is prepared from neat compounds by
spiking individual compounds into a glass static dilution bottle
(SDB) as described in 8.2.1.1 or spiking an aliquot of a cocktail
into the SDB. The spike amount of a cocktail is determined by
using the following equation.
S=

C1V
C2

(Equation 6)

Where:
S
Spike amount required in order to obtain the desired
concentration (μL)
C1 Desired concentration of SDB (μg/mL)
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C2
V

Concentration of cocktail (μg/μL)
Volume of SDB (L)

Example: Determine the spike amount of the cocktail required to
achieve the desired intermediate standard concentration.
⎛ μg ⎞
⎜1 ⎟(2010ml )
ml ⎠
= 72.28μL
S= ⎝
μg
27.81
μL
8.2.2.2.3 Intermediate Standard Preparation (Gaseous Compounds) As an
alternative to the glass SDB method, if the extra compounds
needed to be analyzed are gases at room temperature, use a
gastight syringe to prepare an intermediate standard in a 1L
Tedlar bag filled with humidified zero-grade air. Use the
molecular weight of the compound to calculate the microliter
amount to be spiked into the bag to achieve desired
concentration. The spike amount is determined by using the
following equation.
S =

C * V * 24 .46
⎛
ng ⎞
⎟
M * ⎜⎜1000
μl ⎟⎠
⎝

S

Spike amount required in order to obtain the desired
concentration (μl)
C
Desired concentration (ng/L)
V
Volume of the Tedlar Bag (1L)
M
Molecular Weight of the compound
24.46 Molar Volume of gas at 25oC, 1atm
Example:
Make a 100,000ng/L intermediate standard of Chlorodifluoromethane (Freon22) in a Tedlar Bag, where M=86

S =

ng
* 1L * 24 .46
L
=28.44µl
⎛
ng ⎞
⎟
86 * ⎜⎜1000
μl ⎟⎠
⎝

100 ,000
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8.2.2.2.4 The Working standard for extra compounds is prepared in a
Summa canister by spiking an aliquot of the intermediate
standard (glass SDB or Tedlar bag) using a heated gastight
syringe. The preparation of these standards shall follow the
instructions detailed in Section 8.2.1.2. The concentrations for
working standards are usually 20 and 200ng/L, however
different concentrations can be chosen which work best for a
particular project.
8.2.3

Initial Calibration Verification (ICV) - (Laboratory Control Sample - LCS)
Prepare a secondary source standard (either a different manufacturer or different
lot from the same manufacturer as the initial calibration standard) using the same
procedures as the primary source. The ICV/LCS working standard should contain
each target analyte present in the calibration working standard. Prepare the
ICV/LCS working standard at a concentration of 200ng/L. Differing injection
volumes account for the allowed concentrations listed in Table 4 for SCAN and
4A for SIM. The preparation of this standard shall follow the instructions
detailed in Section 8.2.2, using the two certified second-source standard cylinders
(TO-15 Method Manual).

8.2.4

Continuing Calibration Verification (CCV) Standard
The CCV is the same
as the initial calibration working standards detailed in Section 8.2.2.

8.2.5

Screening Standards Recommended procedure: Prepare a 0.5ug/mL and/or a
3.0ug/mL concentration standard so that the GC may be calibrated utilizing a few
levels (may include approximately 0.5ng, 150ng and 600ng). However, other
concentrations can be prepared depending on the desired range.

Any of the desired standard concentrations (primary and secondary) may change as long
as the equations and the appropriate densities remain the same.
8.3

Storage and Expiration Dates

All standards that are to be stored in a freezer shall be stored at ≤-10°C for DoD projects.
•
•

Neat Stock Liquids – are stored at < -10°C (-10°C to -20°C) for a period of five years
or as specified by the manufacturer.
Equi-Mass Primary Stock Standard – is a cocktail or soup of neat compounds
(containing compounds in equal mass amounts) used to in preparing intermediate gas
phase standards and shall be stored in the freezer at < -10°C (-10°C to -20°C) for up
to six months. This is assuming that the soup is sealed with a septum-containing
screw cap or Mininert™ valve. The selection of the compounds for the soup should
be performed in accordance with the guidelines in Volume 6.5 of the TekmarDOHRMANN Application Note.
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•
•

•

•

9.0

Purchased Stock Standards Cylinders must be stored at laboratory temperature for a
period of 2 years or as specified by the manufacturer before vendor re-certification or
purchase of new standards.
Intermediate Calibration Standards prepared by static dilution must be stored in an
oven at a temperature of approximately 60°C to ensure analyte vaporization. Every
time a standard is prepared from the static dilution bottle (SDB), the concentration
changes. To increase the useful lifetime of an SDB standard, remove volumes of
25mL or less. The volume removed can be manipulated by increasing the SDB
concentration or by adjusting the canister final volume/pressure. Depending upon the
volume removed, an SDB intermediate standard is stable for approximately two
months as long as new working standards made from this standard continue to meet
acceptance criteria. These bottles must be in the oven for a minimum of one hour
prior to use in preparing working standards. The guidelines for the storage and
expiration date for the intermediate calibration standards are stated in Volume 6.5 of
the Tekmar-DOHRMANN Application Note.
Prepared Stock / Intermediate Calibration Standards prepared in Summa canisters
(1000ng/L) may be stored at laboratory conditions for up to three months in an
atmosphere free of potential contaminants. Upon preparation, canister standards
should be allowed to sit for approximately 24 hours prior to use in order for
equilibration to take place. Shorter equilibration periods may be necessary and
acceptable as long as performance criteria are met.
Calibration or Working Calibration Standards prepared in canisters may be stored at
laboratory conditions for one month in an atmosphere free of potential contaminants.
Upon preparation, canister standards should be allowed to sit for approximately 24
hours prior to use in order for equilibration to take place. Shorter equilibration
periods may be necessary and acceptable as long as performance criteria are met.

PREVENTIVE MAINTENANCE

A maintenance log will be kept documenting maintenance performed on each analytical system.
The serial numbers of each instrument shall be recorded, and each log entry must include a
description of the maintenance performed and be initialed by the analyst performing or
observing/authorizing maintenance by an outside contractor.
The instrument maintenance log must be kept current. An entry shall be made in the appropriate
log every time maintenance is performed (no matter the extent). The entry in the log must
include:
(a)
(b)
(c)
(d)

The date of maintenance
Who did the maintenance
Description of the maintenance
Proof that the maintenance activity was successful

A notation of a successful tune and continuing calibration or initial calibration and the file
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number that accompanies the data will serve as proof that the maintenance is complete and the
instrument is in working order.
The extent of the maintenance is not important, however, it is important that a notation be
included for each maintenance activity such as changing a column, tuning the instrument,
changing the pump oil, cleaning the source, ordering a part. In addition, a notation should be
made in the logbook stating that no samples were analyzed during the days that the instrument
was down and no active maintenance was being conducted (i.e., where no other notation was
made in the logbook for those days).
9.1

Concentrating Trap

Routine maintenance includes periodic solvent cleaning of the Silco steel lines in the
valve oven if contamination is suspected. Also, periodic replacement of the multisorbent or partial replacement of the trap if analyte specific deterioration is detected is
required. For specific trap information refer to the instrument maintenance logbook and
method manual.
After repacking, the trap should be baked at 265°C for a minimum of two hours (or until
a clean blank is generated) and a partial repacking requires baking (at 265°C) the trap for
a minimum of 20 minutes (or until a clean blank is generated).
9.2

GC System

Column performance is monitored by observing both peak shapes and column bleed.
Over time, the column will exhibit a poor overall performance, as contaminated sample
matrices are analyzed. The length of time for this to occur will depend on the samples
analyzed. When a noticeable decrease in column performance is evident and other
maintenance options do not result in improvement, the column should be replaced (see
Section 7.4). Whenever GC maintenance is performed, care should be taken to minimize
the introduction of air or oxygen into the column.
Clipping off a small portion of the head of the column often improves chromatographic
performance. When cutting off any portion of the column, make sure the cut is straight
and “clean” (uniform, without fragmentation) by using the proper column-cutting tool.
When removing any major portion of the column, which will affect the retention times
and elution characteristics, a change in instrument conditions may be required to
facilitate nominal analytical activity.
Performance can also be due to ineffective column ferrules, which should be replaced
when a tight seal around the column is no longer possible. This can be detected with the
use of a leak detector.
9.3

Mass Spectrometer
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The Mass Selective Detector (MSD) ion source requires periodic cleaning to maintain
proper performance. Symptoms of a dirty ion source include difficulty keeping the MSD
in tune and fluctuating internal standard areas. The vacuum system should be serviced
every six months, including changing the pump oil and checking the molecular sieve in
the back-streaming trap.
9.4

Instrument Tuning

The instrument is tuned with guidance from the procedure described in the HP
Operations Manual, when necessary.
9.5

Computer Troubleshooting

Computer care and troubleshooting is conducted by the IT department. Refer to Section
7.5 for the computer hardware and software requirements.
Computers are selected to meet or exceed operating system and or acquisition software
requirements. Periodic upgrades of memory are performed to maintain or improve
system performance and reliability. Upgrades are performed on systems until instrument
hardware configurations become the limiting factor.
Basic Troubleshooting Outline:
1) Document occurrence and severity in IT Log
2) Interview user(s)
3) Investigate any available logs (Event Logs, Acquisition Logs, etc.)
4) Determine if problem is isolated (single user or acquisition) or widespread (multi user
or network).
5) If multiple possibilities exist for cause, then eliminate in systematic manner.
6) Hardware issues are addressed with component replacement (beginning with most
suspect portion).
7) Software issues are addressed first with internet investigation (user blogs, software
source updates/findings).
8) Network issues are investigated from the Server, to Switch, to Network Card;
utilizing all available managed devices to help discover possible failure points.
9) In some cases, system corruption may require reload or complete system replacement.
10) Finalize documentation in IT Log with actions taken
11) Perform periodic follow-up with User and review any log found to have suspect
events that suggested source of issue.
10.0

RESPONSIBILITIES

It is the responsibility of the analyst to perform the analysis according to this SOP and to
complete all documentation required for data review. Personnel in the laboratory who have
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demonstrated the ability to generate acceptable results utilizing this SOP may perform analysis,
interpretation and peer review of the results. Data reduction and/or peer review may be
performed by another qualified employee. This employee must be familiar with the analytical
technique and have completed a data review training plan to ensure familiarity with specific
analysis and requirements.
The supervisor/manager must also ensure that method proficiency is documented initially and
whenever significant changes in the instrument type, personnel, and matrix or test method are
made. The department supervisor/manager or designee shall perform final review and sign-off
of the data.
11.0

PROCEDURE

Sufficient raw data records must be retained on file of all laboratory analyses described in this
document including passing QC canister checks, tune checks, instrument calibrations,
verifications, sample analyses and dilutions, QC checks, and method detection limit studies. The
information that is required includes: analysis/calibration date and time, test method, instrument,
sample identification, analyte identification, analyst’s initials, concentrations and responses, as
well as standards used for the analysis and calibrations, all manual calculations including sample
dilutions and manual integrations to permit reconstruction of analyses. Make sure that all
information entered and reported on the quantitation report and instrument run log is complete
and accurate. All data shall be obtained following defensible and ethical practices in accordance
with the most recent Quality Assurance Manual and the SOP for Ensuring Data Integrity.
Note: All data records must explicitly connect data to the initial instrument calibration. This
includes all samples, continuing calibrations and QC samples.
11.1

Sample Preparation

The pressure/vacuum is checked and the canister pressurized upon receipt by the
laboratory, as needed. When necessary, canisters shall be pressurized with humidified
zero grade air. However, if the samples are to be analyzed in accordance with EPA
Method 3C then the samples must be pressurized with UHP Helium (refer to Section
11.11 for additional information). The client must be made aware of this in advance and
given the option of either submitting two canisters for analysis or receiving a report with
qualified results (TO-15 Modified).
Depending on the size of the canister and location of sampling and as specified in the
SOP below, samples may be pressurized to approximately 1.0psig to 3.5psig. Additional
information may be found in the SOP for Evaluation and Pressurization of Specially
Prepared Stainless Steel Canisters. Initial and final pressures are recorded in LIMS and
should be repeated on the back of the sample tag. The dilution factor created by filling
the sample canister is calculated using equation number 12 in Section 13.6.
11.2

Screening
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The analyst must screen a sample or subset of samples if the source is of unknown origin.
Typically, if the source is known to be indoor or ambient outdoor air, no screening is
necessary. However, if screening is required make sure that the instrument is calibrated.
A single point calibration is sufficient; however, the instrument may be calibrated
utilizing a two point calibration. The ICAL points are recommended to be at
approximately 0.5ng, 150ng and/or 600ng spanning the desired dynamic range. Refer to
Section 8.2.5 for additional information.
Inject a 1mL or smaller aliquot of each sample into a GC/flame ionization detector (FID)
system that has been calibrated with a standard containing a subset of the target analytes.
This subset represents the most commonly found compounds in air samples, such as
acetone, trichloroethylene, and toluene. Use the results to determine the maximum
volume of sample to be analyzed by TO-15 by utilizing the following equation. Dilutions
may be prepared as necessary according to Section 11.11.1.
C
Where:
I=
H
I
C
H

Injection volume (mL)
Maximum calibration level (ng on column)
Compound screening concentration (ng/mL)

Example:

Select the compound with the highest concentration (toluene = 1.0ng/mL).
If the upper calibration level is 100ng on column, then the following
calculation determines the maximum injection volume to analyze.

100ng
= 100mL maximum injection volume
1.0ng / mL

11.3

Analytical Sequence and Data System Setup

11.3.1 Data System For the Tekmar AUTOCAN, fill in the sequence log of the Teklink
program with the appropriate information. Refer to the Section 11.4.1 for the
operating parameters.
For HP Chemstation, load the appropriate acquisition method for the GC/MS in
the top window of the Chemstation program. Suggested GC/MS operating
parameters are given in Section 11.4.2.
11.3.2 Analytical Sequence The analytical sequence must be completed for the
analysis of ≤20 (19 samples including dilutions with one laboratory duplicate)
field samples. A method blank (MB) shall be run to monitor for laboratory
introduced contamination. There must be at a minimum a laboratory duplicate
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(LD) analyzed in each batch to access batch precision. The following generalized
analytical sequence is to be followed:
Analytical Sequence Guideline

With Calibration

With Continuing

1

Tune Check1
Calibration Standards (5 Standards Minimum)
ICV Standard2 (Acts as the ICV and LCS)
QC Canister Checks6
MB7
Sample(s) – 1-19
Laboratory Duplicate4
Tune Check1
CCV Standard5
QC Canister Checks6
MB7
LCS3
MRL Check Standard8
Sample(s) – 1-19
Laboratory Duplicate4

The instrument performance check solution must be analyzed initially and once per 24 hour (or
as specified by the project) time period (sequence / tune window) of operation. All analyses for
a sequence must be initiated (injected) prior to the expiration of the tune window.
2
In this scenario, the ICV may also be evaluated as the LCS (differing acceptance criteria).
3
An LCS shall be analyzed at a rate of 1 in 20 or fewer samples. The LCS is the second source
calibration check standard analyzed at the lower end of the calibration curve (below the
midpoint).
4
A laboratory duplicate must be analyzed at a rate of 1 per 20 or fewer samples. The duplicate
must be rotated among clients, whenever possible. Also, a duplicate laboratory control sample
may be analyzed to assess precision to meet project requirements or due to sample matrix
effects.
5
A CCV must be analyzed at the beginning of every analytical sequence.
6
Any number of QC check canisters may be analyzed in the sequence to determine a canister
cleaning batch or batches acceptability.
7
Any of the QC Check Canisters may serve as the method blank as long as the minimum
requirements detailed in this document are met. A method blank shall be analyzed at a rate of 1
in 20 or fewer samples.
8
A MRL check standard may be analyzed with each batch of 20 or fewer samples (when an initial
calibration is not analyzed within the same batch). Additional information is included in
Section 11.17.

11.4

Note: Client project batch specifications may require certain modifications to the
analytical sequence; however, a batch may not be more lenient than that which is
specified in this document.
Conditions

11.4.1 Sample Collection Conditions
parameters are as follows:

The

suggested

settings

and

system
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Adsorbent Trap
Set Point:
Sample Volume:
Dry Purge:
Sampling Rate:

Desorb Temp.:
Desorb Flow Rate:
Desorb Time:

35°
up to 1L
400mL
100mL/min (utilize for a sample injection volume of
>100mL); 40mL/min (utilize for a sample injection volume
of 25-100mL)
230°C to 240°C
8-10mL/min He
3.0 minutes

Refocusing Trap
Temperature:
Injection Temp.:
Injection Time:

-180°C
120°C
1.0 min

Adsorbent Trap Reconditioning Conditions
Temperature:
Initial Bakeout:
After each run:

260°C
2 hours or until clean blank is obtained
8 minutes

Sample Run Time
Each run is approximately 26 minutes long with an additional 8 minute trap
bakeout.
11.4.2 GC/MS System
Optimize GC conditions for compound separation and sensitivity.
Item
Carrier Gas
Flow Rate
Temperature
Program

Detector B (MSD
Interface):

Condition
Helium
1.0-1.5mL/minute
Initial Temperature: 35°C
Initial Hold Temperature: 3 minutes
Ramp Rate: 5°C/min to 125°C
2nd Ramp: 20°C/min to 240°C for 6 min hold
280°C

SOP Code: VOA-TO15
Revision: 18
Date: December 8, 2010
Page 32 of 86
Electron Energy
Mass Range
Mass Range
Scan Time

70 Volts (nominal)
34 to 280 amu (SCAN mode)
Scan masses corresponding to the target analytes (SIM
mode)
To give at least 10 scans per peak, not to exceed 1 second
per scan.

Note: The instrument may be operated in Selective Ion Monitoring (SIM) mode if
requested by the client.
11.5

Instrument Performance Check

Since the BFB tuning compound is included in the internal standard and surrogate
standard canister and an autosampler is used, it is necessary to establish that a given
GC/MS meets tuning and standard mass spectral abundance criteria prior to the reduction
and approval of any data collection. The 24-hour time period for GC/MS instrument
performance check and standards calibration (initial calibration or continuing calibration
verification criteria) begins at the injection of the BFB, which shall be documented in
laboratory records. Upon completion of the successful BFB tune, the tune report must be
printed and retained on file for future reference.
The mass spectrum of BFB must be acquired in the following manner.
•
•
•
•
•

Inject 50ng or less (on column)
Three scans (peak apex scan and the scans immediately preceding and following the
apex) are acquired and averaged.
Background subtraction is conducted using a single scan prior to the elution of BFB.
All ion abundances must be normalized to m/z 95, the nominal base peak, even
though the ion abundance of m/z 174 may be up to 120 percent that of m/z 95.
The ion abundance criteria must not be changed from the requirement stated in this
document (TO-15 or TO-14A, as requested).

All subsequent standards, samples and QC samples associated with a BFB analysis must
use identical instrument conditions. Refer to Tables 1 and 1A for the required ion
abundance criteria and Section 16.1 for the corrective action.
11.6

Initial Calibration

The initial calibration is performed to determine instrument sensitivity and the linearity
of the GC/MS response for the target compounds.
Initial calibration requirements are as follows:
1.

A minimum of 5 concentrations must be used to calculate the calibration curve.
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2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

An initial calibration must be performed at a minimum initially per instrument,
annually thereafter or whenever the continuing calibration verification standard
does not meet the acceptance criteria.
Highest concentration, together with the lowest concentration, defines the
calibration range.
The method reporting limit for any reported analyte must be at >/= the lowest
calibration point.
The initial calibration event may not be interrupted by maintenance.
Only one value per concentration may be used.
Analyze calibration standards from lowest to highest concentration.
All ICAL analyses must be completed within the 24-hour tune window.
If 5 calibration standards are in the ICAL, one standard may be re-analyzed. If 6
to 10 calibration standards are in the ICAL, two calibration standards may be reanalyzed.
One of the calibration points from the initial calibration curve must be at the same
concentration as the continuing calibration verification standard.
The upper end of the calibration range must not exhibit any peak saturation for
any analyte or the range must be lowered accordingly.
The initial calibration model must be linear calibration using average of response
factors and can not be changed for any reason.
Point dropping policy
• Minimum of 5 consecutive concentrations must be used to calculate the
calibration curve.
• Lowest concentration must be at or below the MRL (LOQ) and may not be
dropped unless the MRL is changed to the concentration of the remaining
lowest standard.
• Points at the high end may be dropped, but doing so lowers the calibration
range.
• Points may not be dropped from the interior of the curve unless an assignable
cause (i.e., gross dilution error, missing internal standards, purge malfunction,
standard preparation error, or instrument malfunction) is accounted for and
documented. In these instances, all the analytes in that calibration standard
must be dropped from the calibration curve as the corrective action.
• If a point or a calibration standard is dropped, the reason must be documented
(and the results maintained with the documentation for the final ICAL).
• A calibration standard may be re-analyzed if the first analysis of the standard
has been dropped and other requirements in this policy are met (i.e., still
within 24 hours).
• Once the ICAL has been used to calculate and report sample results it MUST
not to be changed for any reason.
• It is recommended that if an analyte has a higher MRL than the lowest
concentration analyzed that the low standard be automatically dropped from
the curve (i.e., acetone MRL is 5, drop at least the 0.5ng point).
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11.6.1 Calibration Points
Analyze the calibration standards (analyze low to high) that
span the monitoring range of interest of the samples. For SCAN, the range is
typically 0.5ng-100ng on column; however, 0.1ng on column may be added if low
level analyses are requested. For SIM, the range is 10pg on column to 20,000pg
on column. The dynamic range is dependent on the sensitivity of a particular
instrument as well as the required reporting limit for a given project and may be
adjusted accordingly. Refer to Table 3 (SCAN) and Table 3A (SIM) for the
concentrations of the compounds of interest in the initial calibration at each
particular calibration concentration level.
Note: Refer to the EXCEL TO-15 Standard Concentration templates, located on the
network at Q:\\TO15 Std. Concentrations\Std. Conc. Templates for both the
SIM and SCAN templates. These templates must be utilized for the
documentation of the standard canister concentration selection, final ICAL
level concentrations and the determination of the correct injection volumes for
the selected standard canister concentrations. If the primary or secondary stock
standard cylinder concentrations are revised (upon re-certification or new
purchases), the EXCEL spreadsheet templates, injection amounts and the ICAL
concentrations in each instrument method must be adjusted accordingly. Other
templates may be employed as long as they are validated and provide at least
the same information.

SCAN
1. Determine if the lower end of the calibration range is to be 0.1ng or 0.5ng on
column. If the low end is 0.1ng, then the 4ng/L standard must be utilized.
2. Determine if the 4ng/L or 20ng/L standard canister is to be used for the 0.5ng
on column point.
3. Follow the instructions in the spreadsheet and save the file under the correct
instrument folder and the initial calibration method identification.
4. Print the final ICAL concentration sheets and place into the corresponding
ICAL folder
11.6.2 Recalibration Each GC/MS system must be recalibrated following any
instrument maintenance which may change or effect the sensitivity or linearity of
the instrument, if the continuing calibration verification acceptance criteria are
not met as specified in Section 11.6.5 and at least annually.
11.6.3 Analytical Window If time remains in the tune window after meeting the
acceptance criteria for the initial calibration, samples may be analyzed according
to the procedure described in this document (see Section 11.3.2). If time does not
remain in the analytical window, a new sequence shall commence with the
analysis of the instrument performance check compound (BFB) and the
continuing calibration verification standard.
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11.6.4 Procedure
The system should be operated using temperature and flow rate
parameters equivalent to those in Section 11.4. Use the standard prepared in
accordance with Section 8.2.2 of this SOP. Attach the calibration standard and
internal standard/surrogate canisters to the designated inlets on the
preconcentrator and open the canister valves. Analyzing different volume
aliquots of the calibration standards produces differing concentrations.
Analyte responses (target ion areas) are tabulated and recorded using the
Enviroquant program. Quantitation ions for the target compounds are shown in
Table 2 and 2A and the primary ion should be used unless interferences are
present, in which case the secondary ion may be used, but the reason documented
in the initial calibration file and all subsequent quantitations utilizing that ICAL
must be performed using the same ion selections. Refer to Section 13.1 for the
required calculations and Section 12.1 for the acceptance criteria.
11.6.4.1

Additional Requirements The procedure for performing and
generating a new initial calibration method must follow a few
additional requirements.
a. If any analyte lacks the appropriate sensitivity (3 to 1 signal to
noise ratio) at the low end of the calibration range, this point must
be dropped from the curve and the MRL/LOQ raised accordingly.
Refer to Section 11.6.4.2 for additional information on
establishing and verifying the LOQ.
b. No detector saturation may occur for any compound; the upper
calibration level must produce no saturated peaks. Exhibited by:
●
●
●
●

The flattening of the response for the higher concentration standards
as shown on the plot;
The presence of a reverse tail or rise on the front part of the peak;
The observed actual percent ratio of the secondary ion presence is
lower than the expected percent ratio; or
The presence of a flat topped peak and again by the decline or
saturation of the secondary ion compared with the expected %
recovery

c. The first step in quantitation and updating the ICAL levels starts
with renaming the “old” method to the new method identification.
d. Quant all files/levels with the new method, Qedit review all
integrations, retention times, signal to noise ratios for the low level
concentrations, look for saturation at the high level.
e. Perform any necessary manual integration in accordance with
Section 11.15 and the SOP for Manual Integrations of
Chromatographic Peaks and SOP for Ensuring Data Integrity and
provide the required documentation of before and after
performance of the integration.
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f. Manual calculations may be performed in accordance with the
equations specified in Section 13.1 of this document.
g. Reference spectra shall be updated with each new ICAL (mid-level
standard). Refer to Section 14.3 for additional information.
11.6.4.2

LOQ Establishment, Verification & Acceptance Criteria
A) The LOQ must be set within the calibration range (≥ low std. of
the current passing ICAL) prior to sample analysis.
B) The LOQ for each analyte must be > the analyte’s LOD.
C) Initially a passing demonstration of precision and bias must be
performed at the LOQ
D) Run CCV 2 times at LOQ and:
1) Generate duplicate report for precision and use ±25% as the
criteria.
2) Generate custom reports using laboratory generated control
limits as the criteria.
3) Check the signal to noise ratio (S/N) using the software. The
S/N ratio must be at least 3:1 for each analyte.
4) All ion abundances must be acceptable per the requirements set
forth in this document.
E) If anything fails, verify at higher level & notify reporting. Also,
make a note in the ICAL documentation.
F) Turn in all LOQ verification data (quant reports and software
reports/checks) to QA (regardless of pass/fail).
G) Verify the LOQ on each instrument quarterly.

11.6.5 ICAL Acceptance Criteria
1. The RRT for each target compound at each calibration level must be within
0.06RRT units of the mean RRT for the compound.
2. The calculated %RSD for the RRF for each compound in the calibration
standard must be less than 30% with at most two exceptions up to a limit of
40% (this may not be true for all projects).
3. For each Internal Standard the area response (Y) at each calibration level must
be within 40% of the mean area response Y over the initial calibration range.
4. The retention time shift for each of the internal standards at each calibration
level must be within 20s of the mean retention time over the initial calibration
range for each internal standard.
5. All of the following information must be retained to permit reconstruction of
the initial instrument calibration: calibration date, test method, instrument,
analysis date, analyte identification, analyst’s initials, concentration and
responses, and response factors.
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6. All initial instrument calibrations must be verified with an acceptable ICV
(refer to Section 11.7).
11.6.6 Initial Calibration Review Analyst’s calculation and assessment along with a peer
review of all ICAL data and documentation as stated in Attachment B is required
before the ICAL may be used to analyze samples. In the case where samples are
placed on the autosampler and allowed to run overnight, the sample results may
only be reported if the ICAL is reviewed and found to be acceptable. The ICAL
checklist in Attachment B must be used to document the review and approval
process.
Perform a review of specific aspects of the calibration which might compromise
data quality such as: inappropriate extension of the calibration range with detector
saturation and/or a lack of sensitivity for any analyte. Analyte concentrations
which do not meet the signal to noise ratio or exhibit saturation are not to be
reported and must be eliminated from the initial calibration. These instances
should be followed by a short explanation regarding the reason for the omission.
11.6.7 Initial Calibration File An ICAL file is to be created for each initial calibration
performed per instrument into which is placed the following ICAL documents.
The file shall remain in the laboratory and be filed by instrument and date.
•
•
•
•
•
•
•
•

11.7

ICAL Checklist filled out, reviewed and approved
BFB tune analysis report
Calibration status report (aka Calibration History)
Relative Response Factor Report / Percent Relative Standard Deviation
Quantitation report for each calibration standard (including manual integration
documentation – before and after manual integration)
ICV quantitation report and %recovery report.
TO-15 Std. Concentration Spreadsheet (exact ICAL level concentrations and ICV
concentrations)
Any manual integration documentation

Initial Calibration Verification Standard

Verify the initial calibration by analyzing an initial calibration verification standard
(ICV). This standard shall be obtained or prepared from materials acquired from a
different manufacturer or lot from that of the initial calibration and prepared according to
Section 8.2.3.
Analyze 50ng or less (refer to Table 4 for the secondary source standard concentrations)
of the ICV standard depending on the dynamic range of a given instrument and refer to
Section 13.3 for the required calculations.
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11.7.1 Acceptance Criteria The percent recovery for each compound in the ICV must
be between 70%-130% for all analytes except vinyl acetate, which must be within
50-150%. Exceptions to this allowance for the vinyl acetate recovery are project
specific requirements and any DoD type project, which shall adhere to the 70130% requirement for all target compounds.
11.8

Continuing Calibration Verification Standard

Verify the calibration each working day, where necessary (e.g., an ICAL was not
analyzed or the tune window has closed) by analyzing a continuing calibration
verification (CCV) standard from the initial calibration standard canister. The
concentration of the calibration verification may be varied between the low calibration
standard and the midpoint of the calibration range; however, the concentration must be at
one of the levels analyzed in the initial calibration. Refer to Table 3 for the standard
concentrations. Refer to Section 13.2 for the required calculations.
11.8.1 Acceptance Criteria All compounds must be evaluated prior to rounding (for
reporting purposes). The percent difference for each target analyte must be
within plus or minus 30% of the initial calibration average RRFs.
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11.9

Canister Quality Control Check and Method Blank

The method blank must be a sample of a matrix similar to the batch of associated samples
that is free from the analytes of interest and is processed simultaneously with and under
the same conditions as samples through all steps of the analytical procedure, and in
which no target or interferences are present at concentrations that impact the analytical
results for sample analyses. Analyze an aliquot of one liter along with the same volume
of internal standard and surrogate as standards and samples.
A Quality Control (QC) check canister may also serve as a method blank as long as the
analyte concentration requirements stated in the canister quality control check section
(Section 11.9.1) and the other requirements (refer to Section 11.13 for internal standard
requirements) are met. Assuming continuing failure, another QC canister or a new
canister must be prepared and analyzed in order to verify that no system contamination
exists.
The method blank and QC check canister, shall be pressurized with humidified zero
grade air prior to analysis. The unique laboratory barcode given to a canister shall be the
information included in the sample analysis identification, which is for tracking purposes.
11.9.1 Canister Quality Control Check
The actual cleaning procedure, number of
cans to select for analysis (to release a cleaning batch) and corrective actions are
covered in the SOP for Cleaning and Certification of Summa Canister and Other
Specially Prepared Canisters and are not covered in this section. However, the
procedure for analyzing and certifying a cleaning batch is included.
11.9.1.1 Acceptance Criteria A canister is considered “clean” for normal SCAN
analyses if the analysis shows <0.2ppbv of any target analyte (analyte
exceptions listed in table below). If a canister passes as a QC canister it
meets all of the requirements for a method blank (Method, NELAC, and
Department of Defense Quality Systems Manual - DoD QSM, etc.).
SIM Analyses – Results <MRL will be acceptable as this complies with
the <0.2ppbV method requirement. Low Level SCAN Analyses – For
those analytes with a MRL 0.1ug/m3, the QC criteria of <MRL is
acceptable; otherwise, <0.2ppbV is required.
If the batch of canisters are to be used for tentatively identified
compounds (TIC) analysis, any non-target peaks present in the QC check
canister analysis must be evaluated and determined to be less than the
TIC reporting limit (<10% of the peak height of Internal Standard 2, as
referenced in Table 2).
Analyte Exception List :
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Compounds
Target Analytes
Chloromethane
1,3-Butadiene
Acetonitrile
Acrolein
IPA
2-Butanone

ppbV
0.2
0.2
0.2
0.2
0.65
0.31
1.0

On Column
(ng)
0.50
0.41
0.44
0.33
1.5
0.75
3.0

Compounds

ppbV

Acrylonitrile
Isopropanol
Acetone
Ethanol
Vinyl acetate
1-Butanol
Carbon Disulfide

0.2
0.2
1.26
1.59
0.85
0.3
0.96

On Column
(ng)
0.43
0.49
3.0
3.0
3.0
0.9
3.0

Make a notation on the sample identification tag as to the status of the check and
return the canister to the canister conditioning room. Additionally, if the check
was found to be acceptable, the quantitation report must be kept on file for future
reference.
11.9.2 Method Blank
Prepare a canister that has not left the building by pressurizing
with humidified zero air. Analyze a 1 liter aliquot of the new blank. Analyze a
method blank whenever a high concentration sample is encountered and carryover
is suspected. Refer to Section 16.6 for corrective action.
11.9.2.1 Acceptance Criteria
The most recent valid calibration as it is
referred to in this document is intended to be either the mid-level
standard in the ICAL or the CCV, whichever is most recent.
o The concentration of a targeted analyte in the blank cannot be at or
above the MRL, AND be greater than 1/10 of the amount measured in
any associated sample. For any project that requires reported results
less than the MRL, all associated measurements found in the MB
should result in a qualifier; however, project requirements may differ
and must be followed. Refer to DoD requirements listed below.
o The method blank should not contain additional compounds with
elution characteristics and mass spectral features that would interfere
with identification and measurement of a method analyte.
o For DoD samples, the method blank will be considered to be
contaminated if:
1.) The concentration of any target analyte in the blank exceeds 1/2
the reporting limit and is greater than 1/10 the amount measured in
any sample or 1/10 the regulatory limit (whichever is greater);
2.) The concentration of any common laboratory contaminant
(acetone, ethanol, carbon disulfide, and methylene chloride) in the
blank exceeds the reporting limit and is greater than 1/10 the
amount measured in any sample or 1/10 the regulatory limit
(whichever is greater); or
3.) The blank result otherwise affects the samples results as per the
test method requirements or the project-specific objectives.
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The laboratory shall evaluate whether reprocessing of the samples is
necessary based on the above criteria.
11.9.3 Sampling Systems
Section 7.1 and 8.4 of Method TO-15 describe the setup
and certification procedure for a specific sampling apparatus that has been used
by the EPA for several of its large air monitoring programs. These systems are
rarely used for the types of projects that make up the bulk of the laboratory’s
work. The vast majority of samples analyzed by the laboratory are taken into
Summa canisters either as grab samples or using a simple time integrated
sampling device (flow controller), as in Section 8.2.1 of the method, so these
procedures are not part of the typical protocol for providing sampling materials to
clients. The laboratory has developed an SOP for the cleaning and certification of
the materials it provides its clients for obtaining air samples to be analyzed by
method TO-15. Refer to the SOP for Cleaning and Certification of Summa
Canisters and Other Specially Prepared Canisters for additional information.
11.10 Laboratory Control Sample

The laboratory control sample is a sample matrix, which is free from the analytes of
interest and spiked with a standard containing known amounts of analytes. The
laboratory control sample is an injection of the initial calibration verification standard.
Inject the LCS (ICV) at concentrations below the midpoint of the calibration curve.
Make sure that all of the pertinent information is included on the quantitation report
including the sample identification (LCS), concentration, standard used, and analyst.
11.10.1 Acceptance Criteria
Round all results to the nearest whole number prior
to determining if the acceptance criteria have been met. The percent recoveries
must be within the laboratory-generated limits and are referenced in the TO-15
Method Manual. However, Arizona requires the percent recovery for each
compound in the LCS to be 70%-130% (to match the ICV requirement).
Therefore, the ICV exception for vinyl acetate stated in Section 11.7.1 requires
the percent recovery for AZ samples to be 50-150%.

Note: Client project requirements, AFCEE and DoD requirements shall take
precedence over the AZ requirement for AZ samples. Meaning if a sample is
collected for a DoD project in AZ, DoD requirements specified in this
document and the project specific QAPP (if supplied) are to be followed.
11.11 Sample Analysis

Prior to analysis, all sample containers (canisters and bags) should be at temperature
equilibrium with the laboratory.
•

Attach sample canisters to Tekmar AUTOCan using a 9/16” wrench.
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•
•
•

Before opening the valve, check for leaking fittings by running the leak check
program in the Teklink software.
If system is leak tight, open the canister valves and start the automated
preconcentration procedure. Make sure the Chemstation data acquisition software
has been readied.
Maintain the trap at an elevated temperature until the beginning of the next analysis.

Check all target compounds using the QEdit routine in Enviroquant, making sure all
extracted ion chromatogram peaks are integrated properly (see Section 11.15).
Note: The secondary ion quantitation is only allowed if there is sample matrix
interference with the primary ion. If the secondary ion quantitation is performed,
document the reasons in the instrument run logbook and/or on the quantitation
report (initial and date any notation).
SCAN Mode - The instrument is normally operated in the SCAN mode, where the
following procedure may be followed.

•

Upon sample injection onto the column, the GC/MS system is operated so that the
MS scans the atomic range from 34 to 270 amu. At least ten scans per eluting
chromatographic peak should be acquired. Scanning allows identification of
unknown compounds in the sample through searching of library spectra. See
operating conditions in Section 11.4.
• Generate a quantitation report for each run.
• If reporting Tentatively Identified Compounds (TICs), refer to Section 11.11.2 for
identification criteria.
SIM Mode - When the client requests SIM mode, select SIM instead of SCAN mode and
identify a minimum of two ions per analyte of interest. Also, a minimum of two ions for
each internal standard and surrogate compound should be selected.

Helium Pressurization – If a canister is pressurized with helium, a correction factor is
applied to sample volumes extracted from the canister via auto sampler. This is due to
the difference in thermal properties between helium and air. A correction factor
worksheet has been generated to determine the exact volume taken from a canister and
may be found at J:\\A-GCMS\Helium Pressurization (save the job as P1003812h.xls).
Print the sheet and include with the data. Refer to the instruction page in the template for
all of the instructions and calculations including backfilled canisters.
AutoCAN Leak Checks – Canisters should be put on at least two different AutoCAN
positions to confirm a “leak”. In addition, the valve threads should be inspected for
defects which may prevent a good seal with the AutoCAN. Once a canister has “failed”
the leak check it must be tagged, an NCAR initiated, and the PM notified. Regardless of
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what the client or PM specifies as the fate of the sample, the canister must be put on
maintenance hold to complete a full 24-hour leak check. A yellow sheet is to be
completed in addition to, but not in lieu of an NCAR. This is a fixed QA procedure with
no allowance for deviation.
11.11.1Sample Dilution
If any target analyte results are above the highest level of
the initial calibration, a smaller sample aliquot should be analyzed. The dynamic
range of volume aliquots for the automatic cryogenic concentrator is 25cc to 1L.
If a volume smaller than 25cc is to be analyzed, a dilution should be made in a
Tedlar bag, or the sample directly injected using a gastight syringe. Guidance in
performing dilutions and exceptions to this requirement are given below.
•
•
•

Refer to Section 11.4.1 (Adsorbent Trap Sampling Rate) for the required
sampling rate if less than 100mL is to be analyzed.
Use results of the original analysis to determine the approximate dilution
factor required and get the largest analyte peak within the initial calibration
range.
The dilution factor must be documented (and included in the final report) and
chosen in such a way as to keep the response of the analyte peak for a
reported target compound in the upper half of the initial calibration range of
the instrument.

Tedlar bag dilution:
• Make a dilution by filling a Tedlar bag with 1.0 liter of humidified zero air
using a one-liter gas syringe.
• Calculate the volume of balance gas needed to obtain the required dilution.
• Remove the difference in the balance gas using a syringe.
• Add the calculated sample amount using a gastight syringe.
Direct injection:
• Make a direct injection by attaching a clean, humidified zero air filled Summa
canister to the preconcentrator autosampler using 1/4” stainless steel or teflon
tubing with a “tee” septum port. This canister should be the same canister
that may be used as the method blank.
• Inject the sample through the septum while the preconcentrator withdraws a
200cc aliquot from the canister.

11.11.2 Tentatively Identified Compounds When requested, a mass spectral library
search may be made for the purpose of tentatively identifying sample
components not associated with the calibration standards. The necessity to
perform this type of identification will be determined by the purpose of the
analyses being conducted. Data system mass spectral library search routines
should not use normalization routines that would misrepresent the library or
unknown spectra when compared to each other.
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Certain programs may require the reporting of non-target analytes. Only after
visual comparison of sample spectra with the nearest library searches may the
analyst assign a tentative identification. The following guidelines are used for
making tentative identifications.
•
•
•
•
•

•
•

Relative intensities of major ions in the reference spectrum (ions greater than
10% of the most abundant ion) should be present in the sample spectrum.
The relative intensities of the major ions should agree within ±20%. For
example, for an ion with an abundance of 50% in the standard spectrum, the
corresponding sample ion abundance should be between 30 and 70%.
Molecular ions present in the reference spectrum should be present in the
sample spectrum.
Ions present in the sample spectrum but not in the reference spectrum should
be reviewed for possible background contamination or presence of co-eluting
compounds.
Ions present in the reference spectrum but not in the sample spectrum should
be reviewed for possible subtraction from the sample spectrum because of
background contamination or co-eluting peaks. Data system library reduction
programs can sometimes create these discrepancies.
The concentration of the tentatively identified compound is estimated by
assuming a response factor of 1.0 and comparing the response of the
tentatively identified compound to the response of the 2nd internal standard.
If non-target analytes are not Q-deleted from the quant report, the analyst
must evaluate whether these compounds should be reported as TICS.

11.11.3 Acceptance Criteria
Sample results must be quantitated from the initial
instrument calibration and may not be quantitated from any continuing
instrument calibration verification. Samples out of holding time must be handled
according to Section 16.10.
• The field sample must be analyzed on a GC/MS system meeting the BFB
tuning, initial calibration, initial calibration verification technical acceptance
criteria described in this document.
• All target analyte peaks must be within the initial calibration range, diluted or
reported with the appropriate data qualifier.
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11.12 Duplicate

A duplicate must be analyzed to assess laboratory precision and samples selected for
duplicate analysis shall be rotated among client samples, where applicable. The relative
percent difference must fall within ±25%. However, some projects or sample matrix
issues may require the analysis of a duplicate laboratory control sample (DLCS) in which
case the RPD criteria still applies.
11.13 Internal Standard (IS)

The concentration of internal standard added to each standard, field sample and QC
sample must be consistent from that of each current ICAL standard. The following
acceptance must be applied to each run (except the ICAL – see Section 11.6.5).
11.13.1 Acceptance Criteria
•

•

The area response for each internal standard in the blank must be within ±40
percent of the area response for each internal standard in the most recent valid
calibration. (CCV or mid-point from the initial calibration, whichever is most
current).
The retention time for each internal standard must be within ±0.33 minutes of
the retention time for each internal standard in the most recent valid
calibration. (CCV or mid-point from the initial calibration, whichever is most
current).

11.14 Surrogates

Internal standards/surrogates must be added at the same volume for every standard,
sample and QC sample. Surrogate compound recoveries are requested by a number of
clients, but are more appropriately used as system monitoring compounds. This is due to
the fact that the compounds are introduced directly into the analytical system and not into
the canisters or bags. It is for this reason that they are not considered to be true
surrogates and a fixed window is applied. Additionally, surrogates are not included in
the ICAL because they are not required by the method and are only system monitoring
compounds.
11.14.1

Acceptance Criteria
Since the matrix precludes the use of true surrogates
and there is no established method criterion, acceptable surrogate recoveries
are based on a fixed window of 70 - 130%. This is the typical requirement
from clients. Additionally, these limits are referenced in SW-846 for use as
guidance in evaluating recoveries. These limits are sufficient for evaluating
the effect indicated for the individual sample results.
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11.15 Manual Integration and Q Deletion

A list of abbreviations (codes) that may be used to give a reason for performing either of
these procedures are listed in the SOP for Data Review and Reporting.
11.15.1 Manual Integration The integration for each peak must be legally defensible
and shall be checked to ensure that it has been integrated properly and
consistently between samples, standards and QC samples. All peak reviews and
manual integrations must follow the requirements specified in the SOP for
Manual Integration of Chromatographic Peaks and SOP for Ensuring Data
Integrity (specifically Attachment A). The requirements in the above stated
procedure include when manual integrations are performed, raw data records
shall include a complete audit trail for those manipulations (i.e., chromatograms
showing both the integration prior to any manual integrations and those
depicting the corresponding manually integrated peaks), and notation of
rationale, date, and initials of person performing the manual integration
operation. In addition, manual integrations must be reviewed and approved by a
second reviewer and the manual integrations maintained in the appropriate job
file.
Reporting Requirements
Certain project requirements including samples
which are submitted under the DEPARTMENT OF DEFENSE (DoD) QSM
require that the case narrative include an identification of samples and analytes
for which manual integration is required. Refer to project requirements to
determine if this is necessary.
11.15.2 Q Deletion Q deleting may be performed to either delete a false positive or
delete non-target compounds. In the case of a false positive, the before
chromatogram showing the integration and spectra should be printed and a
notation that the peak was a false positive should be made. This must be included
in the job file.
11.16 Detection Limits and Limits of Detection

The MDL study shall be performed annually for all target analytes on each instrument
(with identical configurations) for which this method is performed. The MDL shall be
performed in accordance with the procedure outlined in the SOP for Performing Method
Detection Limit Studies and Establishing Limits of Detection and Quantitation. The
detection limit shall be used to determine the LOD for each analyte.
Once determined on each instrument, the highest LOD (for each analyte from all
instrument determinations) shall be used as the uniform LOD. However, if a lower
detection limit is reported, then the samples must have been run on that specific
instrument on which the lower LOD was determined.
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11.16.1Performance and Acceptance Criteria
1. The MDL must be <0.5ppbV for each analyte (Method 11.11.1).
2. Perform Limit of Detection (LOD) verification on all instruments (performing
this method) immediately following the MDL study. Spike the LOD at 1-4x
the MDL; the spike level establishes the LOD.
3. LOD Acceptance
● Analyte must be detected reliably and identified by the method-specific
criteria (i.e, ion confirmation) and produce a signal that is at least 3 times
the instrument’s noise level (3:1 signal to noise ratio).
● It is specific to each combination of analyte, matrix, method and
instrument configuration.
● The LOD must be verified quarterly on each instrument (spiked at LOD)
using the criteria listed above.
4. If the LOD verification fails (per #3), repeat the detection limit determination
and LOD verification at a higher concentration or perform and pass two
consecutive LOD verifications at a higher concentration and set the LOD at
the higher concentration.
5. The laboratory shall maintain documentation for all detection limit
determinations and LOD verifications (regardless of pass or fail).
11.17 Method Reporting Limit Check Standard

It is recommended to analyze a MRL check standard at the current MRL or required
MRL for the batch (per client requirements) of twenty or fewer samples if the CCV fails
low for any target compound.
11.17.1 Acceptance Criteria Per client requirements or if the CCV is biased low for any
compound, then evaluate the MRL check standard. Analyte must be detected
reliably and identified by the method-specific criteria (i.e, ion confirmation) and
produce a signal that is at least 3 times the instrument’s noise level (3:1 signal to
noise ratio). Also, a percent difference +/-50% is recommended.
This check standard can also serve as the LOQ verification if it meets the specific
requirements specified in Section 11.6.4.2. Apply the requirements and retain all
documentation accordingly. Refer to Attachment D for Minnesota specified MRL check
standard criteria.
11.18 Storing Electronic Data

The initial calibration data must be stored in a quantitation method (on the server) using a
unique filename and may not be overwritten at any time in order to maintain an accurate
audit trail. There are multiple quantitation methods, which are subsets of the compound
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list in Table 2. Therefore, files will be named with an eight-character notation indicating
the compound list and the date of the corresponding initial calibration. In addition, all
data files including method blanks, continuing calibration verification, laboratory control
samples and client submitted samples files are saved in a unique sub-directory on the
server.
12.0

QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

To the extent possible, samples shall be reported only if all of the quality control measures are
acceptable. If a quality control measure is found to be out of control, and the data must be
reported, all samples associated with the out of control quality control measure shall be reported
with the appropriate data qualifier(s).
12.1

Requirements and Acceptance Criteria

All of the requirements and acceptance criteria for ICAL, ICV, LOQ verification, CCV,
Instrument Performance Check (Tune), MDLs, LOD determination and verification,
performance checks, certifications and other required QC are discussed in the procedure
section (11.0) of this document.
13.0

DATA REDUCTION AND REPORTING

The essential information to be associated with analysis, such as computer data files, run logs,
etc. shall include: Sample ID code, date and time (if the holding time is 72 hours) of analysis,
instrument operating conditions/parameters (or reference to such data), analysis type, all manual
calculations including dilutions and manual integrations (see Section 11.15), analyst’s initials,
sample preparation (pressure readings and balance gas if pressurized with helium), standard and
reagent origin, receipt, preparation, and use, as well as calibration criteria, frequency and
acceptance criteria, data and statistical calculations, review, confirmation, interpretation,
assessment and reporting conventions.
This method has specific requirements including the use of canisters; any modification must be
reported accordingly. All reports that fall under the laboratory’s certificate of approval (in
accordance with National Environmental Laboratory Accreditation Conference standards) must
include a statement(s) clarifying any deviations from the scope of this certification. Refer to
Section 13.9 for additional information and specific items, which require this clarification.
13.1

Initial Calibration

Tabulate each of the following:
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13.1.1 Equation Number 1 - Relative Response Factor (RRF):
AxCis
RRF =
where:
AisCx
Ax
is the area response of the analyte quantitation ion.
Ais
is the area response of the corresponding internal standard
quantitation ion.
Cis
Internal standard concentration, ng.
Cx
Analyte concentration, ng.

Note: The equation above is valid under the condition that the volume of internal
standard spiking mixture added in all field and QC samples is the same from run
to run.
13.1.2 Equation Number 2 - Average (or Mean) RRF:
N

RRF = ∑
i=1

where:

RRFi
N

RRFi are the individual RRFs from each concentration level in the initial
calibration curve.
N
is the number of calibration concentration levels.
13.1.3 Equation Number 3 - Standard Deviation, SD:
N

SD =

∑

( RRF − RRF )

2

i

where:
N −1
RRFi are the individual RRFs from each concentration level in the initial
calibration curve.
RRF Average (or Mean) RRF of all concentration levels in the initial
calibration curve.
N
total number of calibration concentration levels
i =1

13.1.4 Equation Number 4 - Percent Relative Standard Deviation, %RSD:

SD
(100)
where:
RRF
SD
Standard Deviation calculated in equation number 3
RRF Average or Mean RRF

%RSD =
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13.1.5 Equation Number 5 - Relative Retention Time (RRT):
RTC
RRT =
where:
RTis
RTC
Retention time of the target compound, seconds.
RTis
Retention time of the internal standard, seconds.
13.1.6 Equation Number 6 - Mean Relative Retention Time ( RRT ):

RRT =

n

∑
i =1

RRTi
n

where:

Mean relative retention time (seconds) for the target compound for all
initial calibration levels.
Relative retention time for the target compound in level i.
Number of calibration levels

RRT
RRTi
n

13.1.7 Equation Number 7 - Mean Area Response ( Y ):

Y=

n

Yi

∑n

where:

i =1

Yi
n

Area response for the primary quantitation ion for the internal standard for
each initial calibration standard.
number of calibration concentration levels

13.1.8 Equation Number 8 - Mean Retention Times ( RT ):
n

RT =

∑
i =1

RT
RTi
n
13.2

RTi
n

where:

Mean retention time, seconds
Retention time for the internal standard for each initial calibration
standard, seconds.
number of initial calibration levels

Continuing Calibration Verification

•

Calculate the (RRF) of each target compound using equation number 1 (13.1.1).
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13.2.1 Equation Number 9 - Percent Difference, %D:

RRFx − RRF
where, for any given analyte:
(100)
RRF
RRFx is the RRF from the CCV being evaluated.
RRF is the mean RRF from the current calibration curve.

%D =

13.3

Percent Recovery – ICV, LCS, Surrogates, MRL Check Standard

13.3.1 Equation Number 10 - Percent Recovery (%R):
%R = X/TV x 100
where
X = Concentration of the analyte recovered
TV = True value of amount spiked
13.4

Duplicate Analysis

13.4.1 Equation Number 11 - Relative Percent Difference (RPD):
x1 − x 2
(100)
x

x1
x2
x
13.5

where:

First measurement value
Second measurement value
Average of the two values

Internal Standards (IS)

Calculate the mean area response Y for each internal standard using equation number
7 (13.1.7).
● Calculate the mean of the retention times for each internal standard using equation
number 8 (13.1.8).
●

13.6

Pressure Dilution Factor (PDF)

13.6.1 Equation Number 12 - PDF, for samples collected in Summa canisters:
Patm + Pf
PDF =
where:
Patm + Pi
Patm is the ambient atmospheric pressure, 14.7 psi at sea level.
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Pf
Pi

13.7

is the final sample canister pressure, in psig.
is the initial sample canister pressure, in psig. This will most often be a negative
value (sub-ambient initial pressure).

Results

If a canister has been pressurized with Helium and the Tekmar AutoCan was utilized,
refer to Section 11.11.
13.7.1 Equation Number 13 - For calculating analyte concentrations in a sample, the
starting point is the nanogram amount generated by the HP Enviroquant software,
which appears on the quantitation report.
Axngis
ngx =
where:
Ais RRF

ngx
Ax
Ais
ngis

is the nanogram amount of analyte x.
is the area response of the analyte’s quantitation ion.
is the area response of the corresponding internal standard’s quantitation
ion.
is the internal standard amount, in nanograms.

RRF is the average or mean RRFs

13.7.2 Equation Number 14 - The final analyte concentration, Cx , in units of
micrograms per cubic meter (μg/m3), is then calculated from the following:
⎛ ngxPDF ⎞ ⎛ 1μg ⎞ ⎛ 1000l ⎞
Cx = ⎜
⎟⎜
⎟
⎟⎜
⎝ V
⎠ ⎝ 1000ng ⎠ ⎝ 1m 3 ⎠

where:

V
is the sample volume analyzed, in liters.
PDF is the sample canister pressure dilution factor.
13.7.3 Equation Number 15 - To convert to units of parts per billion volume (ppbv):

MW

Cx

μg / m 3

ppbv
xMW
where:
MW
24.46
is the molecular weight (Table 2) of the analyte, in g/mole.
24.46 is the molar volume of an ideal gas at 298 K (25 °C) and 760 mmHg
(1 atm), in liters per mole (l/mol).
the final analyte concentration in micrograms per cubic meter.

ppbv =

x 24.46

μg / m 3 =
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13.7.4 Equation Number 16 – Helium Pressurization (Injection Amount)
Applicable to canisters pressurized with helium and injected utilizing the mass
flow controller of the AutoCAN. For full instructions and calculations, refer to
tab
of
the
template
located
at:
J:\A-GCMS\Helium
the
1st
Pressurization\MFC_GCF He_backfill.
13.8

Data Review

The analyst must review data on a real time basis for all calibration and QC data. The
QC data must be evaluated by analytical sequence following the data review checklist in
Attachment C. The data shall be reviewed and the sample results calculated and assessed
by one analyst and reviewed by a second qualified analyst (Refer to Section 10.0). The
data review checklist is used to document the reviews and once it has been completed,
initialed and dated it must be filed with each job file.
Initial calibrations must be reviewed in the same manner as QC data with all ICAL
documentation retained in a separate file organized by instrument and date. Refer to the
initial calibration checklist in Attachment B for the review guideline. The ICAL file
must contain all the pertinent information stated in Section 11.6.7.
13.9

Reporting

The results of each test shall be reported clearly, unambiguously and objectively, and
shall include all the information necessary for the interpretation of the test results and
information required by CAS policy, National Environmental Laboratory Accreditation
Conference (NELAC) standards, DoD Manual (applicable version, see reference section),
client projects, and the TO-15 method including modifications, observances, data
qualifiers, and certification information.
If the project requires that results be reported below the MRL (LOQ), but above the LOD
all of the requirements specified for normal reporting apply (3:1 S/N ratio and ion
abundance). This is regardless of the fact that the results will be qualified as estimated.
13.9.1 Analysis Observations / Case Narrative Summary Form
This form, which is included in the SOP for Laboratory Analysis, Storage and
Tracking, must be generated when there are specific sample composition
information or analysis issues and/or observations. In addition, during the
analysis, specific identification information or problems, interferences, calibration
issues, flags, and additional/expanded explanation of flags should be added to the
form. This form may be modified as long as the sections and basic concepts are
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reserved. All data qualifiers and flags should follow those listed in the most
recent Quality Assurance Manual or as defined in any client requirements.
This form is necessary as a means for documentation. This form, among other
information, will be reviewed when compiling the final report and case narrative.
All information regarding the job shall remain in the file, in order that sufficient
documentation is available to recreate the job from sample receipt through
analysis, data reduction, and reporting.
13.9.2 NELAC Requirements
The following items do not comply with NELAC standard requirements and must
be reported accordingly. A statement, however worded, must be included in the
final report indicating that data reported does not fall under the laboratory’s
NELAC certificate of approval.



Reporting any compound which is not included in the second source standard
(ICV or LCS) does not meet NELAC requirements.
In addition, a report that contains a compound not included on the NELAC
certificate of approval must also include the statement listed above.

13.9.2.1 Modifications
Method modifications are also not allowed under NELAC; therefore, a
statement, however worded, must be included in the final report
indicating that data reported does not fall under the laboratory’s NELAC
certificate of approval. In addition, the following items are considered to
be method modifications and must be reported accordingly.
•
•

Sample collection in gas collection bags
The pressurization of canisters with nitrogen or helium (if EPA
Method 3C is requested) refer to Section 11.11.

Only report surrogates at the request of the client. If any surrogate
13.9.3 Surrogates
is out of control, all samples results (with surrogates requested) associated with
the surrogate must be reported with the appropriate data qualifier.
13.9.4 DoD Requirements Report results with the appropriate data qualifiers, if
samples cannot be reanalyzed for any reason. In addition and at a minimum, the
following situations are to be noted in the case narrative: manual integrations,
CCV out of control, and results exceeding the calibration range.
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14.0

METHOD PERFORMANCE AND VALIDATION

An on-going assessment of method performance is conducted in order to ensure that the
laboratory is capable of reporting results which are acceptable for its intended use. Validation of
the method is confirmed by the examination and provision of objective evidence that these
requirements are met.
14.1

Method Detection Limit (MDL)

The procedure used to determine the method detection limits are as stated in the Code of
Federal Regulations (40 CFR 136 Appendix B) as defined in the SOP for Performing
Method Detection Limit Studies and Establishing Limits of Detection and Quantitation.
The MDL is defined as the minimum concentration of a substance that can be measured
and reported with 99% confidence that the value is above zero. The MDL concentrations
are listed in Tables 2 and 2A for both SCAN and SIM modes and were obtained using
spiked canisters prepared with humidified zero air, making at least seven replicate
measurements of the compounds of interest, computing the standard deviation, and
multiplying this value by the appropriate Student’s t value for 99 percent confidence.
The MDL actually achieved in a given analysis will vary depending on instrument
sensitivity and matrix effects. All MDLs, regardless of the mode of operation, meet the
method performance criteria of <0.5ppbV. Refer to Section 11.16 for the LOD
verification.
14.2

Accuracy and Precision

Refer to Section 11.3 in the referenced method for information on replicate precision
criteria for method performance. Single laboratory accuracy is presented as the second
source initial calibration verification standard, which meets the method performance
criteria of 30%. Additionally, laboratory generated control limit data for LCSs are
presented for the analytes of interest and may be referenced in the TO-15 Method
Manual. Refer to Section 11.6.4.2 for the accuracy and precision requirements for
concentrations at the LOQ/MRL.
14.3

Selectivity

Mass spectrometry is considered a more definitive identification technique than single
specific detectors such as flame ionization detector (FID), electron capture detector
(ECD), photoionization detector (PID), or a multidetector arrangement of these (see
discussion in Compendium Method TO-14A). The use of both gas chromatographic
retention time and the generally unique mass fragmentation patterns reduce the chances
for misidentification.
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It is necessary to establish that a given GC/MS meets tuning and standard mass spectral
abundance criteria prior to initiating any data collection. Upon sample injection onto the
column, the GC/MS system is operated so that the MS scans the atomic mass range from
35 to 300 amu. At least ten scans per eluting chromatographic peak must be acquired.
Scanning also allows identification of unknown compounds in the sample by searching
through library spectra.
The sample analysis using the GC/MS is based in part on a combination of retention
times and relative abundances of selected ions.
The retention time of each
chromatographic peak should be ±0.10 minutes of the library/reference retention time of
the compound. The acceptance level for relative abundance should be set at ±20% of the
expected abundance. The data should be manually examined by the analyst to determine
the reason for the # flag [(#) = qualifier out of range], if present and whether the
compound should be reported as found or if there is matrix interference. A background
subtraction may aid in this determination. Manual inspection of the qualitative results
should also be performed to verify concentrations outside the expected range.
Specific selectivity information is provided in this section and document (such as relative
retention time) as well as in the referenced method. Refer to the method for additional
information on selectivity.
•
•
•

14.4

Use NIST Library 98 or newer version
The reference spectra updates must be performed with every new ICAL utilizing the midlevel standard (minimum). If needed, the reference spectra may be updated sooner with the
continuing calibration standard.
Retention time updates must be performed using EasyID and not by updating to the method
(InitCal \ Update Calibration). Refer to the Help selection of the software.

Demonstration of Capability

This method has been utilized at this laboratory before the requirement of July 1999
specified in 5.5.4.2.2 of NELAC Quality Systems, June 5, 2003. Therefore, the initial
demonstration of method performance specified in the same document is not required.
14.5

Proficiency Testing (PT) Program

The laboratory is to participate in an air and emissions PT study for TO-15. The testing
shall be performed in accordance with this document and meet the frequency and
proficiency requirements detailed in the DoD QSM Version 4.1 (Requirement Box 43).
15.0

POLLUTION PREVENTION AND WASTE MANAGEMENT

All waste disposals shall be carried out in accordance with the requirements detailed in the SOP
for Waste Disposal. In addition, canisters must be cleaned in accordance with the requirements
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detailed in the SOP for Cleaning and Certification of Summa Canister and Other Specially
Prepared Canisters.
16.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA

Any maintenance which may alter instrument sensitivity or linearity must result in the reanalysis of the entire sequence including the tune compound, ICAL or CCV or any batch QC.
Refer to Section 17.0 for contingencies for reporting results.
16.1

Tune Does Not Meet Criteria

Perform auto tune or manual tune and then re-analyze BFB. If the BFB acceptance
criteria are still not met, the MS must be retuned according to the procedure outlined in
the instrument users manual. Perform necessary maintenance and make notations in the
instrument maintenance logbook. It may be necessary to clean the ion source, or
quadrupole, or take other necessary actions to achieve the acceptance criteria. An
acceptable tune is required for sample results to be calculated and reported.
16.2

Initial Calibration Does Not Meet Calibration Criteria

Follow the initial calibration requirements detailed in Section 11.6 for information on reanalyzing or dropping points and the restriction of maintenance performed during the
analysis of the initial calibration standards.
If the initial calibration results are outside the established acceptance criteria, corrective
actions must be performed and all associated samples reanalyzed, if reanalysis of the
samples is not possible, data associated with an unacceptable initial calibration shall be
reported as estimated with the appropriate data qualifiers.
16.3

Initial Calibration Verification Does Not Meet Criteria

If the initial calibration verification technical acceptance criteria are not met, reanalyze
and if it fails again, prepare a new canister and analyze. If the criteria are still not met
inspect the system for possible sources and perform any necessary maintenance and make
a notation in the maintenance logbook of any steps taken. It may be necessary to clean
the ion source or change the column. Perform a new initial calibration if any performed
maintenance has altered instrument linearity and/or sensitivity. Perform another initial
calibration or if reanalysis is not possible, data associated with an unacceptable
ICAL/ICV shall be reported as estimated with the appropriate data qualifiers.
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16.4

Continuing Calibration Verification Results Do Not Meet Calibration Criteria

If the continuing calibration verification technical acceptance criteria are not met,
reanalyze and if it fails again, prepare a new canister and analyze. If the criteria are still
not met inspect the system for possible sources of the problem and perform any necessary
maintenance and make a notation in the maintenance logbook of any steps taken. It may
be necessary to clean the ion source or change the column.
If any corrective action and/or reanalysis fails to produce continuing calibration
verification within acceptance criteria (analyzed immediately following the initial
failure), then either two consecutive successful verifications must be performed following
corrective action or a new initial calibration must be performed; however, refer to 16.4.1
below.
16.4.1 Method Reporting Limit Check Standard
If the MRL check standard is unacceptable for any compound (sensitivity; ratio or
%D), reanalyze at the same or higher level within the same batch and report data
with the CCV flag and case narrative notes accordingly.
16.5

Internal Standards Do Not Meet Criteria

16.5.1 Internal Standard Responses If the problem is with the instrument, perform
maintenance. If the problem is with a sample, check for interferences. If the
response is high, it is likely that interference is present. In this case, lower the
volume or aliquot of the sample and re-analyze. If the problem persists, report the
results with the best quality and qualify the results. If the problem is corrected
with the lower volume analysis, report those results.
16.5.2 Internal Standard Retention Times If the retention time for any internal
standard within the sample changes by more than 20 sec from the latest daily
calibration or initial calibration mid-point standard, the GC/MS system must be
inspected for malfunctions, and maintenance performed as required. Repeat
sample analysis where required.
16.6

Method Blank (MB) Results Do Not Meet Criteria

If the analyte concentration results in the blank do not meet the acceptance criteria repeat
analysis with remaining QC canisters until results are acceptable or prepare a canister per
Section 11.9.2. If the analyte results in the blank still do not meet the acceptance criteria
the source of the problem must be investigated and measures taken to eliminate the
source. Each method blank must be critically evaluated as to the nature of the
interference and the effect on the analysis of each sample within the batch. Determine
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whether the contamination is from the instrument or due to contamination in the blank
container (if results from the new can are not acceptable then the system is probably
contaminated). In all cases, the corrective action (reprocessing or data qualifying codes)
must be documented. However, the specific corrective action depends on the type of
project the blank is utilized for; therefore, refer (below) to the reporting/reprocessing
requirements.
DEPARTMENT OF DEFENSE (DoD) QSM PROJECT: Any sample associated with a
blank that fails the criteria shall be reprocessed in the same or subsequent analytical
batch, except when the sample analysis resulted in a non-detect. If reanalysis is not
performed, the results shall be reported with appropriate data qualifier.
OTHER PROJECT TYPE: Appropriate corrective measures must be taken and
documented before sample analysis proceeds. However, if this is not a possibility and
the results must be reported follow the reporting requirements stated in Section 17.3.
16.7

Laboratory Control Sample (LCS) Results Do Not Meet Criteria

If the LCS criteria are not met, determine whether the cause is instrumentation or the
result of a poor injection. If the problem is instrumentation, perform maintenance and if
the problem is with the injection re-analyze the LCS. DoD considers the same analyte
exceeding the LCS control limits two out of three consecutive LCS to be indicative of
non-random behavior; therefore, this trend should be monitored and the appropriate
corrective action taken when it occurs.
16.8

Laboratory Duplicate Results Do Note Meet Criteria

If the duplicate results do not meet the technical acceptance criteria, perform another
duplicate analysis. If the results are still unacceptable and the associated samples are not
reanalyzed then all of the sample results in the associated batch must be flagged
accordingly.
16.9

Sample Results Do Not Meet Criteria

•

•

If the retention time for any internal standard within the sample changes by more than
20 sec from the latest daily calibration or initial calibration mid-point standard, the
GC/MS system must be inspected for malfunctions, and maintenance performed as
required. Repeat sample analysis as needed.
If the area for any internal standard changes by more than ±40 percent between the
sample and the most recent calibration, check for possible matrix interferences and
re-analyze at a greater dilution. If the requirement is still not met and matrix
interference is not detected the GC/MS system must be inspected for malfunction and
maintenance made where necessary.

SOP Code: VOA-TO15
Revision: 18
Date: December 8, 2010
Page 60 of 86
•

When corrective actions are made, samples analyzed while the instrument was not
functioning properly must be re-analyzed or the appropriate data qualifiers must be
attached to the results.

To the extent possible, samples shall be reported only if all of the quality control
measures are acceptable. If a quality control measure is found to be out of control, and
the data must be reported, all samples associated with the out of control quality control
measure shall be reported with the appropriate data qualifier(s).
16.10 Sample Holding Time Expired

The customer is to be notified that the sample’s holding time was missed and the
customer is to decide if the sample analysis is to continue. The documentation of missed
holding time and the client’s decision to proceed must be included in the corresponding
job file. A statement dictating all holding time occurrences must accompany the sample
results in the final report.
16.11 Surrogate Results Do Not Meet Criteria

Poor surrogate recovery should be followed by re-analyzing a smaller aliquot to mitigate
any matrix interferences. Evaluate the out of control surrogate for the effect on
individual sample results.
17.0

CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE
DATA

The following is specific information on how to report unacceptable data. If the data requires a
data qualifier flag, as specified in this SOP, refer to Appendix D of the most recent version of the
Quality Assurance Manual for the appropriate data qualifier.
17.1

Initial Calibration and/or Initial Calibration Verification

All results reported with an unacceptable ICAL must be reported as estimated and all
data shall be reported using defined qualifiers or flags or explained in the case narrative
accordingly.
17.2

Continuing Calibration Verification

All results associated with an unacceptable CCV (other than #1 below) must be reported
with the appropriate data qualifier, flag and/or explained in the case narrative.
1. When the acceptance criteria for the continuing calibration verification are exceeded
high, i.e., high bias, and there are associated samples that are non-detects, then those
non-detects may be reported without a qualifier.
2. When the acceptance criteria for the continuing calibration verification are exceeded
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high, i.e., high bias, and there are associated samples with detects, then those detects
must be reported with a qualifier, flag and/or explained in the case narrative.
3. If however, the acceptance criteria for the continuing calibration verification are
exceeded low, i.e., low bias, and there are associated samples that are non-detects,
then those non-detects must be reported with qualifiers, flags and/or explained in the
case narrative as having less certainty. However, along with the data qualifiers, the
case narrative may include information stating the fact that the results were not
significantly affected if:
a. An MRL check standard was analyzed and found to be acceptable. The MRL
must be the same as that analyzed in the MRL check standard for those analytes
that were biased low in the CCV. Adjust MRLs (if required), flag data and state
the certainty in the case narrative where the sensitivity of the instrument was
demonstrated at the MRL; therefore, results were not significantly affected.
b. With the reporting limit adjusted to the next level in the calibration curve
(typically 5 times higher) to prove the nonexistence of a false negative and note
procedure in case narrative.
4. If the acceptance criteria was exceeded (biased high) for the CCV and there were
detectable results in a sample, the results may be “qualified” if the results exceeded
the regulatory/decision limit (this is to be stated in the case narrative along with the
data qualifiers or flags).
17.3

Method Blank

•
•
17.4

If an analyte in the blank is found to be out of control and the analyte is also found in
associated samples, those sample results shall be “flagged” in the report and the
method blank results reported.
If the analyte is found in the blank but not in the sample then the results for the
sample may be reported without a qualifier.

Laboratory Control Sample

All results associated with an out of control laboratory control sample must be reported
with the appropriate data qualifier. An indication of whether the LCS was out high or
low should also be included.
17.5

Surrogate

Report sample results with the appropriate data qualifier.
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17.6

Laboratory Duplicate

All batch sample results associated with an out of control laboratory duplicate must be
flagged with the appropriate data qualifier.
17.7

Internal Standard

All target analytes associated with an out of control internal standard must be flagged
with the appropriate data qualifier.
17.8

Estimated Sample Results

17.8.1 Sample Hold Time All occurrences of missed holding times must be included
on the final report including those samples received and/or analyzed outside of
the specified hold times detailed in this SOP.
17.8.2 Matrix Interference Sample data associated with matrix interference must be
flagged with the appropriate data qualifier.
17.8.3 Results Outside Initial Calibration Range All sample results not bracketed by
initial calibration standards (within calibration range) must be reported as having
less certainty by reporting with the appropriate data qualifier.
18.0
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19.0

TRAINING PLAN

All analysts must be trained in accordance with the guidelines detailed in the SOP for
Documentation of Training. Attachment A shall be used to document the training plan utilized
to train of new analysts.
19.1

Demonstration of Capability

Demonstrations are to be performed in accordance with the SOP stated above in 19.0 and
NELAC Appendix C (C.1) and DoD Quality Systems Manual 4.1 (Requirement Box 25).
Additionally, these demonstrations are performed anytime there is a change in instrument
type, personnel or method; refer to Section 19.1.3 below for additional information.
Once performance is found to be acceptable, a required certification statement must be
completed by the QA Program Manager and either the immediate supervisor or
Laboratory Manager and retained on file as a demonstration of compliance.
A demonstration of method sensitivity must be
19.1.1 Quarterly Demonstration
performed quarterly on each instrument performing this method.
1) A spike at the current LOD must be analyzed.
2) Verification of precision and bias at the LOQ must be performed.
Refer to Section 11.6.4.2 (LOQ) and 11.16.1 (LOD) for additional information on
how these demonstrations are to be performed as well as the acceptance criteria.
Each analyst must perform this demonstration both
19.1.2 Annual Demonstration
initially and annually. Analyze four LCS standards at 1-4x the MRL (LOQ)
either concurrently or over a period of days as a verification of precision and bias
of the quantitation range. The standard deviation (n-1) and average percent
recovery of the four replicates are compared against the method requirement for
precision (±25%) and current laboratory control limits for bias/LCS.
19.1.3 Change in Personnel, Instruments, Method and/or Matrix The requirements in
Sections 19.1.1 and 19.1.2 must be performed per the schedule noted and when
there is a change in personnel, instruments, method or matrix. “Change” refers to
any change in personnel, instrument, test method, or sample matrix that
potentially affects the precision and bias, sensitivity, or selectivity of the output
(e.g., a change in the detector, column type, matrix, or other components of the
sample analytical system, or a method revision).
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All attempts at this demonstration must be completed and turned into the QA department
for retention.
20.0

METHOD MODIFICATIONS

Method modifications are not allowed under NELAC; therefore, a statement, however
worded, must be included in the final report indicating that data reported does not fall
under the laboratory’s NELAC certificate of approval. In addition, the following items
are considered to be method modifications and must be reported accordingly.
•
•
21.0

Sample collection in gas collection bags
The pressurization of canisters with nitrogen or helium (if EPA
Method 3C is requested) refer to Section 11.11.

INSTRUMENT-SPECIFIC ADDENDUM

NA
22.0

CHANGES FROM PREVIOUS REVISION

Title Page
Table of Contents
Section 8.2.1
Section 8.2.1.2
Section 8.2.1.3
Section 8.2.1.3.1
Section 8.2.1.3.2
Section 8.3
Section 9.1
Section 11.2
Section 11.6.1
Section 11.6.4.2
Section 11.6.6
Section 11.9.1.1
Section 11.9.3
Section 11.11
Section 11.16
Section 11.16.1
Section 13.7.4
Section 14.1
Section 15.0
Section 16.3

GC/MS Team Leader added
Updated page numbers
Revised last sentence
Updated 250ng/L concentration to 500ng/L throughout section and revised
last example to reflect updated concentration
Added Section
Added Section
Added Section
Changed “@” to “at” throughout section
Replaced “(@265°C)” with “(at 265°C)” in second paragraph
Changed “@” to “at” in second to last sentence of first paragraph
Changed “@” to “at” in first sentence of note
D) changed “@” to “at”; E) changed “&” to “and”; revised G)
Revised second sentence of second paragraph to read correctly
Revised Analyte Exception list and values
Added Section
Changed “@” to “at” in Helium Pressurization box and corrected “J:\\AGCMA” to “J:\\A-GCMS”; Updated “P0803812h.xls” to “P1003812h.xls”
SOP title updated
Changed “@” to “at” throughout section
Changed “@” to “at”; corrected file path
SOP title updated; Revised last sentence
Changed “Standard Operating Procedure” to “SOP” in second sentence
Revised first sentence
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Section 16.4
Section 17.5
Section 19.1.1
Table 2
Table 2A
Table 3
Table 3A
Table 4
Table 4A
Attachment A
Attachment B
Attachment C
23.0

Revised first sentence
Revised
Changed “(#5, LOD)” to “(LOD)
Updated MRLs and MDLs; Under Note 3 changed “@” to “at” and
removed “MRLs for Navy/DoD projects” from last sentence
Updated MRLs and MDLs
Updated concentrations
Updated concentrations
Updated concentrations
Updated concentrations
Updated SOP Titles
Updated instrument list
Updated instrument list; added #23

ATTACHMENTS AND TABLES
Table 1: Instrument Tune Check Ion Abundance Criteria (TO-15)
Table 1A: Instrument Tune Check Ion Abundance Criteria (TO-14A)
Table 2: Volatile Organic Compounds, EPA Compendium Method TO-15 (SCAN)
Table 2A: Volatile Organic Compounds, EPA Compendium Method TO-15 (SIM)
Table 3: Standard Concentrations (SCAN) (Primary Sources)
Table 3A: Standard Concentrations (SIM) (Primary Sources)
Table 4: Standard Concentrations (SCAN) (Secondary Sources)
Table 4A: Standard Concentrations (SIM) (Secondary Sources)
Attachment A: Training Plan for Analysis of TO-15 by GC/MS
Attachment B: TO-15 by GC/MS Initial Calibration Checklist
Attachment C: TO-15 by GC/MS Analyses Data Review Checklist
Attachment D: State and Project Specific Requirements
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TABLE 1
Required BFB Key Ions and
Ion Abundance Criteria for Method TO-15
Mass

Ion Abundance Criteria1

50

8.0 to 40.0 percent of m/e 95

75

30.0 to 66.0 percent of m/e 95

95

Base Peak, 100 Percent Relative Abundance

96

5.0 to 9.0 Percent of m/e 95

173

Less than 2.0 Percent of m/e 174

174

50.0 to 120.0 Percent of m/e 95

175

4.0 to 9.0 Percent of m/e 174

176

93.0 to 101.0 Percent of m/e 174

177
5.0 to 9.0 Percent of m/e 176
1All ion abundances must be normalized to m/z 95, the nominal base peak, even though the
ion abundance of m/z 174 may be up to 120 percent that of m/z 95.

TABLE 1A
Required BFB Key Ions and
Ion Abundance Criteria for Method TO-14A
Mass

Ion Abundance Criteria

50

15 to 40 percent of m/e 95

75

30 to 60 percent of m/e 95

95

Base Peak, 100 Percent Relative Abundance

96

5 to 9 Percent of m/e 95

173

Less than 2 Percent of m/e 174

174

>50 Percent of m/e 95

175

5 to 9 Percent of m/e 174

176

>95 and <101 Percent of m/e 174

177

5 to 9 Percent of m/e 176

Note: The criteria listed in Tables 1 and 1A shall be met or exceeded in order for EPA Compendium Methods TO15 or TO-14A to be referenced.
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TABLE 2 - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
Compound1

CAS
Number

Molecular
Weight

Density

Primary
Ion2

Secondary
Ion(s)2

MRL
(μg/m3)3

MDL
(μg/m3)3

IS4

74-97-5

-

-

130

128, 132

-

-

-

115-07-1

42.08

NA

42

39,41

0.50

0.26

IS1

Dichlorodifluoromethane (CFC 12)

75-71-8

120.9

1.329

85

87, 101, 103

0.50

0.22

IS1

Chloromethane

74-87-3

50.49

0.911

50

52

0.50

0.19

IS1

1,2-Dichloro-1,1,2,2tetrafluoroethane (Freon 114)

76-14-2

170.9

1.455

135

137

0.50

0.21

IS1

Vinyl Chloride

75-01-4

62.50

0.9106

62

64

0.50

0.21

IS1

1,3-Butadiene

106-99-0

54.09

0.6149

54

39, 53

0.50

0.33

IS1

96

0.50

0.20

IS1

0.26

IS1

Bromochloromethane (IS1)
Propene
5

Bromomethane

74-83-9

94.94

1.6755

94

Chloroethane

75-00-3

64.52

0.8902

64

66

0.50

Ethanol

64-17-5

46.07

0.7893

45

46

2.1

IS1

Acetonitrile

75-05-8

41.02

0.7857

41

40

5.0
0.50

0.31

IS1

55

2.0

0.21

IS1
IS1

Acrolein

107-02-8

56.06

0.840

56

Acetone

67-64-1

58.08

0.7845

58

43

5.0

1.3

Trichlorofluoromethane

75-69-4

137.4

NA

101

103

0.50

0.20

IS1

Isopropyl Alcohol

67-63-0

60.10

0.7809

45

43

0.53

IS1

52

1.0
0.50

0.22

IS1

0.30

IS1

Acrylonitrile

107-13-1

53.06

0.8060

53

1,1-Dichloroethene

75-35-4

96.94

1.213

96

61

0.50

tert-Butanol

75-65-0

74.12

0.7887

59

57,41,43

0.41

IS1

Methylene Chloride

75-09-2

84.94

1.3266

84

49

1.0
0.50

0.20

IS1

0.26

IS1

0.23

IS1

Allyl Chloride

107-05-1

76.53

0.9376

41

76

0.50

Trichlorotrifluoroethane

76-13-1

187.38

1.5635

151

101

0.50
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
Compound1
Carbon Disulfide

CAS
Number

Molecular
Weight

Density

Primary
Ion2

Secondary
Ion(s)2

MRL
(μg/m3)3

MDL
(μg/m3)3

IS4

75-15-0

76.14

1.2632

76

78

5.0

0.24

IS1

0.24

IS1

trans-1,2-Dichloroethene

156-60-5

96.94

1.2565

61

96

0.50

1,1-Dichloroethane

75-34-3

98.96

1.1757

63

65

0.50

0.20

IS1

1634-04-4

88.15

0.7402

73

57

0.50

0.22

IS1

1.3

IS1

0.22

IS1

Methyl tert-Butyl Ether
Vinyl Acetate
2-Butanone (MEK)

78-93-3

72.11

0.7999

72

43

5.0
5.0

cis-1,2-Dichloroethene

156-59-2

96.94

1.2837

61

96

0.50

0.24

IS1

Diisopropyl Ether

108-20-3

102.18

0.7241

87

45,59,43

0.50

0.20

IS1

0.36

IS1

0.22

IS1

Ethyl Acetate

108-05-4

86.17

0.6548

57

86

Chloroform

67-66-3

119.4

1.4832

83

85

0.50

0.19

IS1

17060-07-0

-

-

65

67

0.50

71,42

0.20

IS1

0.50

IS1

0.21

IS1

72.11

0.8892

61

43

110-54-3

109-99-9

0.9003

86

n-Hexane

Tetrahydrofuran

88.106

0.9317

1.0
0.50

1,2-Dichloroethane-d4(S)

141-78-6

86.09

72

70

Ethyl tert-Butyl Ether

637-92-3

102.176

0.7519

87

59,57

0.50

1,2-Dichloroethane

107-06-2

98.96

1.2351

62

64

0.50

0.21

IS1

1,4-Difluorobenzene(IS2)

540-36-3

-

-

114

88

0.50

99, 61

0.19

-

0.50

IS2

0.38

IS2

0.79

IS2

1,1,1-Trichloroethane

71-55-6

133.4

1.3390

97

Isopropyl acetate

108-21-4

102.13

0.8718

61

87,43

1-Butanol

71-36-3

74.1224

0.8098

56

41

1.0
1.0

Benzene

71-43-2

78.11

0.8765

78

77

0.50

0.19

IS2

119

0.50

0.19

IS2
IS2
IS2

Carbon Tetrachloride

56-23-5

153.8

1.5940

117

Cyclohexane

110-87-7

84.16

0.7739

84

69,56

1.0

0.39

tert-Amyl Methyl Ether

994-05-8

102.176

0.7703

73

87,55,43

0.50

0.16
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)

Compound1

CAS
Number

Molecular
Weight

Density

Primary
Ion2

Secondary
Ion(s)2

MRL
(μg/m3)3

MDL
(μg/m3)3

IS4

1,2-Dichloropropane

78-87-5

113

1.1560

63

62

0.50

0.20

IS2

Bromodichloromethane

75-27-4

163.8

1.980

83

85

0.50

0.18

IS2

Trichloroethene

79-01-6

131.4

1.4642

130

132

0.50

0.21

IS2

58

0.50

0.26

IS2

0.19

IS2

1,4-Dioxane

123-91-1

88.11

1.0337

88

Isooctane

540-84-1

114.23

0.6877

57

41

0.50

Methyl Methacrylate

80-62-6

100.12

0.944

100

69

1.0

0.34

IS2

n-Heptane

142-82-5

100.2

0.6837

71

57,100

0.19

IS2

77

0.50
0.50

0.16

IS2

0.19

IS2

cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Chlorobenzene-d5(IS3)

10061-01-5

111

1.224

75

108-10-1

100.2

0.7965

58

85

0.50

10061-02-6

111

1.217

75

77

0.50

0.20

IS2

79-00-5

133.4

1.4397

97

83

0.50

0.24

IS2

117

0.50

-

-

-

IS3

3114-55-4

-

-

82

Toluene-d8(S)

2037-26-5

-

-

98

100

0.50

Toluene

108-88-3

92.14

0.8669

91

92

0.50

0.19

IS3

2-Hexanone

591-78-6

100.16

0.8113

43

58

0.50

0.29

IS3

Dibromochloromethane

124-48-1

208.3

2.451

129

127

0.50

0.21

IS3

1,2-Dibromoethane

106-93-4

187.9

2.1791

107

109

0.50

0.21

IS3

n-Butyl Acetate

123-86-4

116.16

0.8825

43

56, 73

0.50

0.23

IS3

n-Octane

111-65-9

114.23

0.6986

57

114

0.50

0.21

IS3

Tetrachloroethene

127-18-4

165.8

1.6227

166

164

0.50

0.19

IS3

Chlorobenzene

108-90-7

112.6

1.1058

112

114

0.50

0.19

IS3

Ethylbenzene

100-41-4

106.2

0.8670

91

106

0.50

0.19

IS3
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)

Compound1
m-, p-Xylenes
Bromoform

CAS
Number

Molecular
Weight

Density

Primary
Ion2

Secondary
Ion(s)2

MRL
(μg/m3)3

MDL
(μg/m3)3

IS4

1330-20-7

106.2

0.8642,

91

106

1.0

0.38

IS3

75-25-2

252.8

2.899

173

175

0.21

IS3

0.19

IS3

Styrene

100-42-5

104.1

0.9060

104

78, 103

0.50
0.50

Cyclohexanone

108-94-1

98.14

0.9478

55

42, 98

0.50

0.31
0.21

IS3

o-Xylene

95-47-6

106.1

0.8802

91

106

0.50

n-Nonane

111-84-2

128.26

0.7176

43

57, 85

0.50

0.20

IS3

1,1,2,2-Tetrachloroethane

79-34-5

167.9

1.5953

83

85

0.50

0.20

IS3

176

0.50

0.19

IS3
IS3

4-Bromofluorobenzene(S)

460-00-4

-

-

174

IS3

Cumene

98-82-8

120.2

0.8618

105

120

0.50

alpha-Pinene

80-56-8

136.24

0.8582

93

77

0.50

0.18

IS3

n-Propylbenzene

103-65-1

120.1938

0.8670

91

120,65

0.50

0.19

IS3

120

0.50

0.19

IS3

0.19

IS3

3-Ethyltoluene

620-14-4

120.2

0.8645

105

4-Ethyltoluene

622-96-8

120.2

0.8614

105

120

0.50

1,3,5-Trimethylbenzene

108-67-8

120.2

0.8652

105

120

0.50

0.20

IS3

alpha-Methylstyrene

98-83-9

118.19

0.9106

118

103,117

0.50

0.27

IS3

120

0.50

0.18

IS3

0.22

IS3
IS3

2-Ethyltoluene

611-14-3

120.2

0.8807

105

1,2,4-Trimethylbenzene

95-63-6

120.2

0.8758

105

120

0.50

tert-Butylbenzene

98-06-6

134.22

0.867

119

134

0.50

n-Decane

124-18-5

142.28

0.7300

57

71,85

0.50

0.18
0.19

Benzyl Chloride

100-44-7

126.59

1.1004

91

126

0.50

0.25

IS3

0.23

IS3

IS3

1,3-Dichlorobenzene

541-73-1

147

1.2884

146

148

0.50

1,4-Dichlorobenzene

106-46-7

147

1.2475

146

148

0.50

0.23

IS3

sec-Butylbenzene

135-98-8

134.2206

0.8601

105

134,91

0.50

0.18

IS3
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
Compound1

CAS
Number

Molecular
Weight

Density

Primary
Ion2

Secondary
Ion(s)2

MRL
(μg/m3)3
0.50

MDL
(μg/m3)3
0.19

p-Isopropyltoluene

99-87-6

134.2206

0.8573

119

134,91

IS3

1,2,3-Trimethylbenzene

526-73-8

120.1938

0.8944

105

120

0.50

0.20

IS3

1,2-Dichlorobenzene

95-50-1

147

1.3059

146

148

0.50

0.25

IS3

d-Limonene

5989-27-5

136.24

0.8402

68

93

0.50

0.27

IS3

n-Butylbenzene

104-51-8

134.22

0.867

91

134

0.50

IS3

96-12-8

236.33

2.093

157

75, 39

0.50

0.21
0.30

1,2,Dibromo-3-Chloropropane
n-Undecane

1120-21-4

156.31

0.7402

57

71, 85

0.50

0.23

IS3

1,2,4-Trichlorobenzene

120-82-1

181.5

1.459

180

182, 184

0.50

0.37

Naphthalene

91-20-3

128.17

1.0253

128

129

0.50

0.39

IS3
IS3

n-Dodecane

112-40-3

170.34

0.7487

57

71,85

0.50

0.31

IS3

Hexachlorobutadiene

87-68-3

260.8

1.556

225

227

0.50

0.29

IS3

Methacrylonitrile

126-98-7

67.09

0.8

67

41, 52

0.50

0.14

IS3

(S) = Surrogate

(IS1) = Internal Standard 1

(IS2) = Internal Standard 2

(IS3) = Internal Standard 3

IS4

IS3

NA = Not Available

Note 1: Additional compounds may be reported as long as the minimum requirements of this document are met. The compounds listed in this table are reported using TO-15
SCAN. The Selected Ion Monitoring (SIM) compounds are a subset of this list and are included in Table 2A.
Note 2: These are suggested primary and secondary ions. However, any ions in the analyte spectra that are sufficient enough in response to reach the desired reporting limit
and having a limited amount of interference, is acceptable for both the primary and secondary ion selection. Analyst experience should be utilized in determining appropriate
ions.
Note 3: The laboratory performs three concentration level analyses (SIM, SCAN and Low Level SCAN). The method reporting limit listed is the standard SCAN limit (at or
above lowest concentration in the initial calibration curve), but may change with each new initial calibration performed. Therefore, current reporting limits for the three
analysis levels, MRLs in ppbv, and those from the Low Level SCAN should be reviewed in the TO-15 Method Manual.
Note 4: The listing of the internal standard by which the compounds are quantitated is for TO-15 SCAN only. SIM compounds (SCAN subset) and their corresponding ions
and internal standards are listed in Table 2A.
Note 5: m/e 101 is ~10% or less of m/e 85 (the base peak) and may not be present for low level results. Retention times must be carefully verified.
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TABLE 2A - VOLATILE ORGANIC COMPOUNDS, EPA Compendium Method TO-15 (SIM)
Compound
MRL (ug/m3 )1
Primary Ion2
Secondary Ion2
MDL (ug/m3)1
Dichlorodifluoromethane
0.025
85
87
0.0026
Chloromethane
0.025
52
50
0.0049
Vinyl Chloride
0.025
62
64
0.0025
Bromomethane
0.025
94
96
0.0038
Chloroethane
0.025
64
66
0.0054
Acetone*
0.50
58
43
0.21
Freon 11
0.025
101
103
0.0026
1,1-Dichloroethene
0.025
96
98,61
0.0055
Methylene Chloride
0.10
84
49
0.0030
Trichlorotrifluoroethane
0.025
151
153
0.0017
trans-1,2-Dichloroethene
0.025
96
98,61
0.0029
1,1-Dichloroethane
0.025
63
65
0.0025
Methyl tert-Butyl Ether*
0.025
73
57
0.0029
cis-1,2-Dichloroethene
0.025
96
98,61
0.0029
Chloroform
0.10
83
85
0.0031
1,2-Dichloroethane
0.025
62
64
0.0021
1,1,1-Trichloroethane
0.025
97
99
0.0026
Benzene
0.075
78
77
0.065
Carbon Tetrachloride
0.025
117
119
0.0019
1,2-Dichloropropane
0.025
63
62,76
0.0027
Trichloroethene
0.025
130
132
0.0022
1,4-Dioxane*
0.025
88
58
0.0052
Bromodichloromethane
0.025
83
85
0.0028
cis-1,3-Dichloropropene
0.025
75
77,39
0.0025
trans-1,3-Dichloropropene
0.025
75
77,39
0.0024
1,1,2-Trichloroethane
0.10
83
97,61
0.0028
Toluene
0.10
91
92
0.0041
1,2-Dibromoethane
0.025
107
109
0.0020
Tetrachloroethene
0.025
166
164
0.0028
Chlorobenzene
0.10
112
114
0.0035
Ethylbenzene
0.10
91
106
0.0031
m-&-p-Xylene
0.10
91
106
0.0059
o-Xylene
0.10
91
106
0.0030
1,1,2,2-Tetrachloroethane
0.025
83
85
0.0019
1,3-Dichlorobenzene
0.025
146
148
0.0032
1,4-Dichlorobenzene
0.025
146
148
0.0021
1,2-Dichlorobenzene
0.025
146
148
0.0022
1,2,4-Trichlorobenzene
0.025
182
184
0.0021
Naphthalene
0.10
128
129
0.0032
Hexachlorobutadiene*
0.025
225
227
0.0018

IS
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS1
IS2
IS2
IS2
IS2
IS2
IS2
IS2
IS2
IS2
IS2
IS3
IS3
IS3
IS3
IS3
IS3
IS3
IS3
IS3
IS3
IS3

* Reported upon request.;
(IS1) = Internal Standard 1
(IS2) = Internal Standard 2
(IS3) = Internal Standard 3
Note 1: The method reporting limit listed is the standard SIM limit (lowest concentration in the initial calibration curve; must be higher than MDL), but may
change with each new initial calibration performed. Therefore, current reporting limits should be reviewed. MDLs in ppbV may be reviewed in the TO-15
Method Manual.
Note 2: These are suggested primary and secondary ions. However, any ions in the analyte spectra that is sufficient enough in response to reach the desired
reporting limit and having a limited amount of interference, is acceptable for both the primary and secondary ion selection. Analyst experience should be
utilized in determining appropriate ions.
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Table 3
Standard Concentrations (SCAN) (Primary Sources)1
Compound Name
Bromochloromethane (IS1)
Propene
Dichlorodifluoromethane (CFC 12)
Chloromethane
1,2-Dichloro-1,1,2,2tetrafluoroethane (Freon 114)
Vinyl Chloride
1,3-Butadiene
Bromomethane
Chloroethane
Ethanol
Acetonitrile
Acrolein
Acetone
Trichlorofluoromethane
Isopropyl Alcohol
Acrylonitrile
1,1-Dichloroethene
tert-Butanol
Methylene Chloride
Allyl Chloride
Trichlorotrifluoroethane
Carbon Disulfide
trans-1,2-Dichloroethene
1,1-Dichloroethane
Methyl tert-Butyl Ether
Vinyl Acetate
2-Butanone (MEK)
cis-1,2-Dichloroethene
Diisopropyl Ether
Ethyl Acetate
n-Hexane
Chloroform
1,2-Dichloroethane-d4 (S)
Tetrahydrofuran
Ethyl tert-Butyl Ether
1,2-Dichloroethane
1,4-Difluorobenzene(IS2)
1,1,1-Trichloroethane
Isopropyl acetate
1-Butanol

0.1ng

0.2ng

0.5ng

1.0ng

5.0ng

25ng

50ng

100ng

25.0
0.106
0.104
0.102

25.0
0.212
0.208
0.204

25.0
0.530
0.520
0.510

25.0
1.06
1.04
1.02

25.0
5.30
5.20
5.10

25.0
26.5
26.0
25.5

25.0
53.0
52.0
51.0

25.0
106
104
102

0.106
0.103
0.109
0.104
0.104
0.528
0.105
0.106
0.536
0.105
0.197
0.105
0.110
0.202
0.107
0.109
0.110
0.104
0.104
0.108
0.107
0.509
0.109
0.110
0.107
0.210
0.105
0.110
25.0

0.212
0.206
0.218
0.208
0.208
1.056
0.210
0.212
1.072
0.210
0.394
0.210
0.220
0.404
0.214
0.218
0.220
0.208
0.208
0.216
0.214
1.018
0.218
0.220
0.214
0.420
0.210
0.220
25.0

0.530
0.515
0.545
0.520
0.520
2.64
0.525
0.530
2.68
0.525
0.985
0.525
0.550
1.01
0.535
0.545
0.550
0.520
0.520
0.540
0.535
2.55
0.545
0.550
0.535
1.05
0.525
0.550
25.0

1.06
1.03
1.09
1.04
1.04
5.28
1.05
1.06
5.36
1.05
1.97
1.05
1.10
2.02
1.07
1.09
1.10
1.04
1.04
1.08
1.07
5.09
1.09
1.10
1.07
2.10
1.05
1.10
25.0

5.30
5.15
5.45
5.20
5.20
26.4
5.25
5.30
26.8
5.25
9.85
5.25
5.50
10.1
5.35
5.45
5.50
5.20
5.20
5.40
5.35
25.5
5.45
5.50
5.35
10.5
5.25
5.50
25.0

26.5
25.8
27.3
26.0
26.0
132
26.3
26.5
134
26.3
49.3
26.3
27.5
50.5
26.8
27.3
27.5
26.0
26.0
27.0
26.8
127
27.3
27.5
26.8
52.5
26.3
27.5
25.0

53.0
51.5
54.5
52.0
52.0
264
52.5
53.0
268
52.5
98.5
52.5
55.0
101
53.5
54.5
55.0
52.0
52.0
54.0
53.5
255
54.5
55.0
53.5
105
52.5
55.0
25.0

106
103
109
104
104
528
105
106
536
105
197
105
110
202
107
109
110
104
104
108
107
509
109
110
107
210
105
110
25.0

0.108
0.104
0.107
25.0
0.106
0.211
0.209

0.216
0.208
0.214
25.0
0.212
0.422
0.418

0.540
0.520
0.535
25.0
0.530
1.06
1.05

1.08
1.04
1.07
25.0
1.06
2.11
2.09

5.40
5.20
5.35
25.0
5.30
10.6
10.5

27.0
26.0
26.8
25.0
26.5
52.8
52.3

54.0
52.0
53.5
25.0
53.0
106
105

108
104
107
25.0
106
211
209
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Table 3 - Continued
Standard Concentrations (SCAN) (Primary Sources)1
Compound Name
Benzene
Carbon Tetrachloride
Cyclohexane
tert-Amyl Methyl Ether
1,2-Dichloropropane
Bromodichloromethane
Trichloroethene
1,4-Dioxane
Isooctane
Methyl Methacrylate
n-Heptane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Chlorobenzene-d5 (IS3)
Toluene-d8 (S)
Toluene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
n-Butyl Acetate
n-Octane
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m- & p-Xylene
Bromoform
Styrene
o-Xylene
n-Nonane
1,1,2,2-Tetrachloroethane
4-Bromofluorobenzene (S)
Cumene
alpha-Pinene
n-Propylbenzene
3-Ethyltoluene
4-Ethyltoluene
1,3,5-Trimethylbenzene
alpha-Methylstyrene
2-Ethyltoluene
1,2,4-Trimethylbenzene

0.1ng

0.2ng

0.5ng

1.0ng

5.0ng

25ng

50ng

100ng

0.104
0.105
0.209
0.104
0.106
0.106
0.103
0.104
0.105
0.214
0.105
0.099
0.110
0.110
0.105
25.0
25.0
0.108
0.110
0.108
0.106
0.110
0.106
0.102
0.108
0.106
0.210
0.108
0.107
0.104
0.104
0.101
25.0
0.102
0.097
0.102
0.106
0.106
0.107
0.105
0.105
0.104

0.208
0.210
0.418
0.208
0.212
0.212
0.206
0.208
0.210
0.428
0.210
0.198
0.220
0.220
0.210
25.0
25.0
0.216
0.220
0.216
0.212
0.220
0.212
0.204
0.216
0.212
0.420
0.216
0.214
0.208
0.208
0.202
25.0
0.204
0.194
0.204
0.212
0.212
0.214
0.210
0.210
0.208

0.520
0.525
1.05
0.520
0.530
0.530
0.515
0.520
0.525
1.07
0.525
0.495
0.550
0.550
0.525
25.0
25.0
0.540
0.550
0.540
0.530
0.550
0.530
0.510
0.540
0.530
1.05
0.540
0.535
0.520
0.520
0.505
25.0
0.510
0.485
0.510
0.530
0.530
0.535
0.525
0.525
0.520

1.04
1.05
2.09
1.04
1.06
1.06
1.03
1.04
1.05
2.14
1.05
0.990
1.10
1.10
1.05
25.0
25.0
1.08
1.10
1.08
1.06
1.10
1.06
1.02
1.08
1.06
2.10
1.08
1.07
1.04
1.04
1.01
25.0
1.02
0.970
1.02
1.06
1.06
1.07
1.05
1.05
1.04

5.20
5.25
10.5
5.20
5.30
5.30
5.15
5.20
5.25
10.7
5.25
4.95
5.50
5.50
5.25
25.0
25.0
5.40
5.50
5.40
5.30
5.50
5.30
5.10
5.40
5.30
10.5
5.40
5.35
5.20
5.20
5.05
25.0
5.10
4.85
5.10
5.30
5.30
5.35
5.25
5.25
5.20

26.0
26.3
52.3
26.0
26.5
26.5
25.8
26.0
26.3
53.5
26.3
24.8
27.5
27.5
26.3
25.0
25.0
27.0
27.5
27.0
26.5
27.5
26.5
25.5
27.0
26.5
52.5
27.0
26.8
26.0
26.0
25.3
25.0
25.5
24.3
25.5
26.5
26.5
26.8
26.3
26.3
26.0

52.0
52.5
105
52.0
53.0
53.0
51.5
52.0
52.5
107
52.5
49.5
55.0
55.0
52.5
25.0
25.0
54.0
55.0
54.0
53.0
55.0
53.0
51.0
54.0
53.0
105
54.0
53.5
52.0
52.0
50.5
25.0
51.0
48.5
51.0
53.0
53.0
53.5
52.5
52.5
52.0

104
105
209
104
106
106
103
104
105
214
105
99.0
110
110
105
25.0
25.0
108
110
108
106
110
106
102
108
106
210
108
107
104
104
101
25.0
102
97.0
102
106
106
107
105
105
104
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Table 3 - Continued
Standard Concentrations (SCAN) (Primary Sources)1
Compound Name
n-Decane
Benzyl Chloride
1,3-Dichlorobenzene
1,4-Dichlorobenzene
sec-Butylbenzene
p-Isopropyltoluene
1,2,3-Trimethylbenzene
1,2-Dichlorobenzene
d-Limonene
1,2-Dibromo-3-Chloropropane
n-Undecane
1,2,4-Trichlorobenzene
Naphthalene
n-Dodecane
Hexachlorobutadiene
Methacrylonitrile
Cyclohexanone
tert-Butylbenzene
n-Butylbenzene

0.1ng

0.2ng

0.5ng

1.0ng

5.0ng

25ng

50ng

100ng

0.106
0.107
0.105
0.107
0.105
0.100
0.106
0.105
0.106
0.107
0.105
0.104
0.103
0.096
0.107
0.106
0.100
0.107
0.107

0.212
0.214
0.210
0.214
0.210
0.200
0.212
0.210
0.212
0.214
0.210
0.208
0.206
0.192
0.214
0.212
0.200
0.214
0.214

0.530
0.535
0.525
0.535
0.525
0.500
0.530
0.525
0.530
0.535
0.525
0.520
0.515
0.480
0.535
0.530
0.500
0.535
0.535

1.06
1.07
1.05
1.07
1.05
1.00
1.06
1.05
1.06
1.07
1.05
1.04
1.03
0.960
1.07
1.06
1.00
1.07
1.07

5.30
5.35
5.25
5.35
5.25
5.00
5.30
5.25
5.30
5.35
5.25
5.20
5.15
4.80
5.35
5.30
5.00
5.35
5.35

26.5
26.8
26.3
26.8
26.3
25.0
26.5
26.3
26.5
26.8
26.3
26.0
25.8
24.0
26.8
26.5
25.0
26.8
26.8

53.0
53.5
52.5
53.5
52.5
50.0
53.0
52.5
53.0
53.5
52.5
52.0
51.5
48.0
53.5
53.0
50.0
53.5
53.5

106
107
105
107
105
100
106
105
106
107
105
104
103
96.0
107
106
100
107
107

Note 1: The concentrations detailed in this table may change with each standard purchased or internally prepared.
Refer to the appropriate initial calibration file, where necessary for the corresponding concentrations.
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Table 3A - Standard Concentrations (SIM) (Primary Sources)1
Compound Name
Freon-12
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Acetone*
Freon-11
1,1-Dichloroethene
Methylene Chloride
Freon-113
trans-1,2-Dichloroethene
1,1-Dichloroethane
Methyl tert-Butyl Ether*
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Benzene
Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
1,4-Dioxane*
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m,p-Xylenes
o-Xylene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2,4-Trichlorobenzene
Naphthalene
Hexachloro-1,3-butadiene*

10pg

10.4
10.2
10.3
10.4
10.4
53.6
10.5
11.0
10.7
11.0
10.4
10.8
10.7
11.0
11.0
10.7
10.6
10.4
10.5
10.6
10.3
10.6
10.4
9.90
11.0
10.5
10.8
10.6
10.2
10.8
10.6
21.0
10.4
10.1
10.5
10.7
10.5
10.4
10.3
10.7

25pg

26.0
25.5
25.8
26.0
26.0
134
26.3
27.5
26.8
27.5
26.0
27.0
26.8
27.5
27.5
26.8
26.5
26.0
26.3
26.5
25.8
26.5
26.0
24.8
27.5
26.3
27.0
26.5
25.5
27.0
26.5
52.5
26.0
25.3
26.3
26.8
26.3
26.0
25.8
26.8

75pg

78.0
76.5
77.3
78.0
78.0
402
78.8
82.5
80.3
82.5
78.0
81.0
80.3
82.5
82.5
80.3
79.5
78.0
78.8
79.5
77.3
79.5
78.0
74.3
82.5
78.8
81.0
79.5
76.5
81.0
79.5
158
78.0
75.8
78.8
80.3
78.8
78.0
77.3
80.3

100pg

104
102
103
104
104
536
105
110
107
110
104
108
107
110
110
107
106
104
105
106
103
106
104
99.0
110
105
108
106
102
108
106
210
104
101
105
107
105
104
103
107

500pg

520
510
515
520
520
2680
525
550
535
550
520
540
535
550
550
535
530
520
525
530
515
530
520
495
550
525
540
530
510
540
530
1050
520
505
525
535
525
520
515
535

1000pg

1040
1020
1030
1040
1040
5360
1050
1100
1070
1100
1040
1080
1070
1100
1100
1070
1060
1040
1050
1060
1030
1060
1040
990
1100
1050
1080
1060
1020
1080
1060
2100
1040
1010
1050
1070
1050
1040
1030
1070

2500pg

2600
2550
2580
2600
2600
13400
2630
2750
2680
2750
2600
2700
2680
2750
2750
2680
2650
2600
2630
2650
2580
2650
2600
2480
2750
2630
2700
2650
2550
2700
2650
5250
2600
2530
2630
2680
2630
2600
2580
2680

10,000pg

10400
10200
10300
10400
10400
53600
10500
11000
10700
11000
10400
10800
10700
11000
11000
10700
10600
10400
10500
10600
10300
10600
10400
9900
11000
10500
10800
10600
10200
10800
10600
21000
10400
10100
10500
10700
10500
10400
10300
10700

20,000pg

20800
20400
20600
20800
20800
107000
21000
22000
21400
22000
20800
21600
21400
22000
22000
21400
21200
20800
21000
21200
20600
21200
20800
19800
22000
21000
21600
21200
20400
21600
21200
42000
20800
20200
21000
21400
21000
20800
20600
21400

*Report upon request.
Note 1: The concentrations detailed in this table may change with each standard purchased or internally prepared. Refer to
the appropriate initial calibration file, where necessary for the corresponding concentrations.

SOP Code: VOA-TO15
Revision: 18
Date: December 8, 2010
Page 77 of 86

Table 4 - Standard Concentrations (SCAN) (Secondary Sources)1
Compound Name
Bromochloromethane (IS1)
Propene
Dichlorodifluoromethane (CFC
12)
Chloromethane
1,2-Dichloro-1,1,2,2tetrafluoroethane (Freon 114)
Vinyl Chloride
1,3-Butadiene
Bromomethane
Chloroethane
Ethanol
Acetonitrile
Acrolein
Acetone
Trichlorofluoromethane
Isopropyl Alcohol
Acrylonitrile
1,1-Dichloroethene
tert-Butanol
Methylene Chloride
Allyl Chloride
Trichlorotrifluoroethane
Carbon Disulfide
trans-1,2-Dichloroethene
1,1-Dichloroethane
Methyl tert-Butyl Ether
Vinyl Acetate
2-Butanone (MEK)
cis-1,2-Dichloroethene
Diisopropyl Ether
Ethyl Acetate
n-Hexane
Chloroform
1,2-Dichloroethane-d4 (S)
Tetrahydrofuran
Ethyl tert-Butyl Ether
1,2-Dichloroethane
1,4-Difluorobenzene(IS2)

25ng
Compound Name
25.0 1,1,1-Trichloroethane
27.0 Isopropyl acetate
1-Butanol

25ng

26.3
25.5 Benzene

51.3
27.0 4-Ethyltoluene

51.5
27.0
27.3
27.5
26.8
27.0
27.0
27.5
127
27.5
27.5
27.3
54.0
27.5
27.5

25.0
27.5
26.3
27.0

25.0

Cyclohexane
tert-Amyl Methyl Ether
1,2-Dichloropropane
Bromodichloromethane
Trichloroethene
1,4-Dioxane
Isooctane
Methyl Methacrylate
n-Heptane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
trans-1,3-Dichloropropene
1,1,2-Trichloroethane

24.8
26.3
27.5
27.5

1,3,5-Trimethylbenzene
27.3
54.3
26.5
26.8
27.5
26.8
27.3
26.5
54.3
27.3
25.5
27.5
27.5
26.5

Chlorobenzene-d5 (IS3)
Toluene-d8 (S)
Toluene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Butyl Acetate
n-Octane
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m- & p-Xylene
Bromoform
Styrene
o-Xylene
n-Nonane
1,1,2,2-Tetrachloroethane
4-Bromofluorobenzene (S)
Cumene

25ng

3-Ethyltoluene

Carbon Tetrachloride
26.8
25.8
30.0
25.8
26.0
133
26.8
27.3
139
26.3
48.8
26.8
27.5

Compound Name

26.8 alpha-Pinene
52.8 n-Propylbenzene

25.0
25.0
27.3
28.8
27.5
27.0
28.8
27.0
25.8
27.3
26.8
53.0
26.3
27.0
26.3
26.8
25.0

alpha-Methylstyrene
2-Ethyltoluene
1,2,4-Trimethylbenzene
n-Decane
Benzyl Chloride
1,3-Dichlorobenzene
1,4-Dichlorobenzene
sec-Butylbenzene
p-Isopropyltoluene
1,2,3-Trimethylbenzene
1,2-Dichlorobenzene
d-Limonene
1,2-Dibromo-3Chloropropane
n-Undecane
1,2,4-Trichlorobenzene
Naphthalene
n-Dodecane
Hexachlorobutadiene
Methacrylonitrile
Cyclohexanone
tert-Butylbenzene
n-Butylbenzene

25.0
26.0

Note 1: The concentrations detailed in this table may change with each standard purchased or
internally prepared. Refer to the appropriate initial calibration file, where necessary for the
corresponding concentrations.

27.5
27.0
26.5
27.0
27.3
27.5
27.5
27.3
26.8
26.0
27.0
26.8
27.3
27.5
27.3
27.5
27.5
27.3
27.5
26.5
25.5
27.0
27.5
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Table 4A - Standard Concentrations (SIM) (Secondary Sources)1
Compound Name
Freon-12
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Acetone*
Freon-11
1,1-Dichloroethene
Methylene Chloride
Freon-113
trans-1,2-Dichloroethene
1,1-Dichloroethane
Methyl tert-Butyl Ether*
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Benzene
Carbon Tetrachloride
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
1,4-Dioxane*
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene
1,2-Dibromoethane
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m,p-Xylenes
o-Xylene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2,4-Trichlorobenzene
Naphthalene
Hexachloro-1,3-butadiene*

500pg
525
510
515
515
520
2,790
525
550
540
550
540
540
550
550
550
540
535
540
545
535
535
550
545
510
550
530
545
540
515
545
535
1060
525
500
550
545
535
550
550
550

*Report upon request.
Note 1: The concentrations detailed in this table may change with each
standard purchased or internally prepared. Refer to the appropriate initial
calibration file, where necessary for the corresponding concentrations.
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ATTACHMENT A
Training Plan for Analysis of VOCs by GC/MS
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Training Plan for Analysis of VOCs by GC/MS
SOP Title: VOA-TO15 Revision:

_________Date:__________

Trainee: _________________________ Trainer: ________________________
1. Read SOP
Training Duration: __________
2. Read Methods TO-14A and TO-15
Training Duration: __________
3. Demonstrated understanding of the scientific basis of the analysis
Whole air sample preconcentration techniques
Gas chromatography
Mass spectrometry

4.

Instrument: _______
Trainer: ____ Trainee: ____ Date: ________
Trainer: ____ Trainee: ____ Date: ________
Trainer: ____ Trainee: ____ Date: ________
Training Duration: _______
Training Duration: _______
Training Duration: _______

Demonstrated familiarity with related SOPs Training Duration: ______ Trainer: ____ Trainee: ____ Date: ________
SOP for Batches and Sequences; Rev. ____
SOP for Making Entries into Logbooks and Onto Analytical Records; Rev. ____
SOP for Manual Integration of Chromatographic Peaks; Rev. ____
SOP for Significant Figures; Rev. ____
SOP for Corrective Action Rev. ____
SOP for Performing Method Detection Limit Studies and Establishing Limits of Detection and Quantitation; Rev. ____
SOP for Cleaning and Certification of Summa Canisters; Rev. ____

5.

Observe performance of SOP

Training Duration: _______

Trainer: ____ Trainee: ____ Date: ________

___sample preparation/dilution and sample loading and analysis
___analytical sequence setup
___standard preparation
___BFB tuning evaluation
___initial calibration (model, calculations, manual integrations)/initial calibration verification
___manual integrations
___continuing calibration verification
___EnviroQuant introduction (recognizing saturation and sensitivity issues)
___data reduction and reporting including reporting req. for various agencies, autotexts, documentation.
___canister and bag handling (including leakers)

6.

Perform SOP with supervision

Training Duration: _______

Trainer: ____ Trainee: ____ Date: ________

___sample preparation/dilution and sample loading and analysis
___analytical sequence setup
___standard preparation
___BFB tuning evaluation
___initial calibration (model, calculations, manual integrations)/initial calibration verification
___manual integrations
___continuing calibration verification
___EnviroQuant introduction (recognizing saturation and sensitivity issues)
___data reduction and reporting including reporting req. for various agencies, autotexts, documentation.
___canister and bag handling (including leakers)

7.

Independent performance of the SOP

Training Duration: _______

Trainer: ____ Trainee: ____ Date: ________

_sample preparation/dilution and sample loading and analysis
___analytical sequence setup
___standard preparation
___BFB tuning evaluation
___initial calibration (model, calculations, manual integrations)/initial calibration verification
___manual integrations
___continuing calibration verification
___EnviroQuant introduction (recognizing saturation and sensitivity issues)
___data reduction and reporting including reporting req. for various agencies, autotexts, documentation.
___canister and bag handling (including leakers)
___initial demonstration of competency (4 Laboratory Control Samples)

8.

Instrument operation and maintenance
___autosampler
___gas chromatograph and capillary column installation
___mass spectrometer
___data system

Trainer: ____ Trainee: ____ Date: ________
Training Duration: _______
Training Duration: _______
Training Duration: _______
Training Duration: _______
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ATTACHMENT B
Initial Calibration Review Checklist
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Initial Calibration Review Checklist
EPA Compendium Method TO-15
ICAL Date:
ICAL ID:
MS2
MS3
MS7
MS8
Instrument:
SIM
SCAN
Mode:
YES
NO
SCAN Low Level (0.1ng):

MS9

MS10

MS11

MS13

MS16

Analyst
Reviewer
1. Is the required documentation in the ICAL file? ......................................................................................................
BFB Tune analysis Report..........................................................................................................................................................................................
Calibration Status Report (aka Calibration History) ..................................................................................................................................................
Response Factor Report/Percent RSD........................................................................................................................................................................
Quantitation Report for each calibration standard (including manual integration documentation) ..........................................................................
ICV Quantitation Report.............................................................................................................................................................................................
TO-15 Std. Calculation spreadsheet ...........................................................................................................................................................................

2.
3.
4.
5.
6.
7.
8.

Was the ICAL performed continuously (i.e., not interrupted for maintenance or for sample analysis)? .................
Have all the calibration standards been analyzed within 24 hours of each other? ...................................................
Does the BFB tune check standard analysis at the start meet the tune criteria? .......................................................
Are all the analytes in the blank analysis <MRL? ....................................................................................................
Does each analyte’s ICAL include a minimum of 5 concentrations at 5 consecutive levels?..................................
Were the standards analyzed from low concentration to high concentration? .........................................................
For each analyte, are there no levels skipped? .........................................................................................................

9.

For each analyte, is there only one value used for each calibration level? ...............................................................

10.
11.
12.
13.

For each analyte, is the lowest standard’s concentration at or below the analyte’s MRL? ......................................
For each analyte, is the corresponding signal to noise ratio at least 3:1 at the lowest point on the curve? ..............
For each analyte, are the corresponding upper levels free from saturation? ............................................................
If a point is dropped, are all the responses for each target analyte dropped and is the information
noted in the ICAL explaining the reason? ................................................................................................................
Is the average RSD <30% for all analytes, with no more than two exceptions <40%?............................................
Is the response Y at each calibration level within 40% of the mean area response over
the initial calibration range for each internal standard?............................................................................................
Is the percent recovery for each analyte in the ICV 70-130% (50-150% for VA, unless AFCEE or DoD)?...........
Was the RRT for each target compound at each calibration level within 0.06RRT units of
the mean RRT for the compound?............................................................................................................................
Is the retention time shift for each of the internal standards at each calibration level within
20s of the mean retention time over the initial calibration range for each standard? ...............................................
If there are any manual integrations are they performed correctly according to the corresponding SOP ................
Is the ICAL good at 0.5ng (or 0.1ng) - 100ng (SCAN) or 10-20000pg (SIM) for all compounds? YES NO
If not, note exceptions and the corresponding MRLs below-specify applicable range: ..........................................
Are ALL of the peak selections for each analyte correct according to retention time (all RTs must be checked by
both the initial and peer reviewer)? .........................................................................................................................

14.
15.
16.
17.
18.
19.
20.
21.

COMMENTS:

Initial Reviewer: __________________________
Date:
__________

Secondary Reviewer:
Date:
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ATTACHMENT C
Data Review Checklist
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EPA Compendium Method TO-15 Data Review Checklist
(Note exceptions in Comments Section and attach Nonconformity and Corrective Action Reports as appropriate)

Method:

EPA TO-15

Instrument:

MS2

SIM

Mode:

EPA TO-14A Analysis Date: ____________
MS3

SCAN

MS7

MS8

MS9

MS10

SCAN Low Level (0.1ng):

YES

MS11

CAS Project #: ______________
MS13

MS16

NO

Analyst

Reviewer

1. Is the required documentation present? ......................................................................................................
□
□
□
□

CORRECT BFB Tune analysis Report
CCV analysis Quantitation Report & %D report
Duplicate analysis Quantitation Report
Quantitation Report for each sample including

□
□
□
□

Manual integration & Q Deletion documentation
LCS analysis Quantitation Report
MB analysis Quantitation Report
Spectral match details for each hit, where necessary

2. Does the BFB tune check standard analysis meet the tune criteria for the method indicated above? .......
3. Are all analyses within the tune’s 24-hr. window or
Client’s 12-hr. window requirement?...........
4. Does the CCV have a difference ≤30% for all analytes?...........................................................................
[Note all outliers biased high and/or low]
5. Are all the IS retention times within 20 seconds of the CCV RT or the RT from the midpoint (ICAL)? .
6.
7.
8.
9.

Are all the IS responses within ±40% of CCV or the midpoint in the ICAL? ...........................................
Are all the surrogate recoveries (in CCVs, MBs, LCSs, etc.) within acceptance limits (70%-130%)?....
Are all the analytes in the MB <MRL (DoD - <1/2MRL, except Acetone, MeCl2, EtOH, CDisulfide)?.
Is the LCS%R within the lab control limits for all analytes except AZ samples (70-130%, VA 50-150%)?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Are all the analytes in the Lab Duplicate / DLCS within ±25% or the client specified limits? ...............
Are all the analyte hits in the samples within the calibration range and/or noted?..................................
Are all peak integrations acceptable?........................................................................................................
Are all manual integrations flagged and documented? .............................................................................
Are ALL of the peak selections for each analyte correct according to retention time? .........................
Are all of the Q Deletions correct (false positives documented)? ..............................................................
Are all calculations correct? ......................................................................................................................
Has the analyst initialed and dated each quantitation report? .................................................................
For TICs are the relative intensity and other requirements met? ...............................................................
Auto report correct?.................................................................................................................................
MRL = _______ ug/m3 pg (ethanol, acetone, vinyl acetate = 5.0ug/m3).....................................
Pressurized with Helium? Is the worksheet completed for all samples?.............................................
Report to MDL? Yes No ....................................................................................................................
Global Minimum Detection Limit = _______ ug/m3 pg...............................................................

COMMENTS:
Initial Reviewer: __________________________

Secondary Reviewer:

Date:

Date:

__________
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ATTACHMENT D
State and Project Specific Requirements
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Minnesota Requirements
Item
Holding Time (HT)
Tedlar bags
Canisters and flow
controllers
High concentration
samples

Criteria
14 days
Not allowed for sampling or sample dilution
Individually certified
Individually leak checked before shipment
Samples with concentrations outside of the calibration curve will
have a zero canister analysis performed to check for carryover. If
carryover is detected, system bake out shall be performed and
documented.

Additionally, in instances where the laboratory has evidence on
file that a particular compound when present at a high
concentration does not exhibit carry-over, the samples will not be
reanalyzed.
When samples are analyzed that have a higher concentration than
the evidence on file, the above requirements must be followed.

Tier level

Also, samples that have hits below the MRL will not be reanalyzed
when analyzed after a sample with concentrations over the
calibration range.
Analyze a Method Reporting Verification at the beginning of the
sequence prior to analyzing samples. Acceptance criteria ±40%.
10 percent laboratory duplicates
MN/NELAC 5 years
MPCA (Minnesota Pollution Control Agency) compliant samples
10 years
TIII

Item
LCS

Criteria
70-130% (vinyl acetate 50-150%)

Method Reporting
Verification Check
Duplicates
Record retention

Arizona Requirements

Department of Toxic Substances Control (DTSC) Requirements
Item
Holding Time (HT)

Criteria
72 hour hold time for canisters

EPA Region 9 Requirements
Item
Holding Time (HT)

Criteria
14 days

12-26-11

Non-Controlled
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Standard Operating Procedure for Cleaning and Certification of
Summa Canisters and Other Specially Prepared Canisters
1.0

SCOPE AND APPLICATION
This document describes the procedures required to prepare all passivated stainless steel
canisters for sample collection and use within the laboratory. It outlines the steps necessary to
internally clean the canisters (all volumes) and document their acceptability for re-use. Also
included are procedures for leak checking, evaluation of the condition of canisters, canister
repair, and maintenance of the cleaning apparatus.
Canister cleaning and certification is needed to ensure that each sampling container is free of
contaminants and leaks that could jeopardize the integrity of the analytical data. The process
must uniformly and consistently render each canister clean enough to meet the criteria for all of
the relevant test methods.

2.0

METHOD SUMMARY
After all analyses are complete on the canister sample in question, the analyst records the
identification and concentration level of the most prominent compounds found in the sample on
the sample identification tag. This includes not only target compounds from the analytical
methods, but tentatively identified compounds and any anomalous observations. Only after the
corresponding data is reviewed and approved including verification that all reporting and
QA/QC requirements are met are the canisters released for cleaning and certification.
First, the canisters are pre-purged to remove the bulk of the sample from each canister. Then
they are placed on a cleaning manifold (the manifold may be located inside an oven), canisters
not placed in the oven shall be fitted with heating bands at 120°C to 140oC. All canisters
connected to the cleaning manifolds shall be evacuated to under 100 millitorr. The canisters are
then serially filled and evacuated with humidified nitrogen. Following the cleaning process, a
minimum of one canister per batch (10 to 16 canisters) is selected as the quality control (QC)
canister. The canister(s) is analyzed by EPA Method TO-15 in accordance with the SOP for
Determination of Volatile Organic Compounds in Air Samples Collected in Specially Prepared
Canisters and Gas Collection Bags by Gas Chromatography/Mass Spectrometry (GC/MS).
Following the cleaning procedure, the canisters are pressurized to approximately 15 psig and held
for a minimum of 24 hours to determine if any leaks exist. The pressure of each canister is
evaluated using a calibrated pressure/vacuum gauge and the results recorded. All canisters that
pass both the batch analyte concentration QC and individual leak check are certified and ready for
use.
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3.0

DEFINITIONS
3.1

Summa Canister
A stainless steel air sampling canister whose inner surface has been electropolished by
the proprietary "Summa" process to provide chemical inertness.

3.2

psig
pounds per square inch gauge

3.3

GC/MS
Gas Chromatography/Mass Spectrometry

3.4

ppbv
parts per billion, volume

3.5

ppmv
parts per million, volume

3.6

Pressurized Air
Zero grade with <0.1ppmv of total hydrocarbons

3.7

QC Canister
This is a quality control canister selected and analyzed in order for the cleaning batch to
be certified as clean. There may be more than one canister selected within a cleaning
batch to serve as a QC canister and this is dependant on a number of factors each of
which are included in this standard operating procedure.

3.8

Standard Canister
This is a canister labeled for containing standards; they are segregated from source and
ambient canisters and are not to be sent to clients. Standard canisters may only be cleaned
with other standard canisters on the manifolds. The most contaminated canister is analyzed
in order to determine if the cleaning batch is to be certified as clean. There may be more
than one canister selected within a cleaning batch to serve as a QC canister and this is
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dependant on a number of factors each of which are included in this standard operating
procedure.
4.0

INTERFERENCES
Not applicable

5.0

SAFETY
5.1

Burns
Caution must be exercised when working around the canister cleaning system because of
the potential for burns from the canister heating bands and the manifold tubing heating
coil as these temperatures are often near 100°C. The oil from the vacuum pumps is also
hot enough to cause burns when operating at normal system temperatures. The operator
should wait for the oil to cool prior to attempting to change the pump oil.

5.2

Contaminated Pump Oil
Besides the burn hazard, contact with used oil from the vacuum pumps should be avoided
since it becomes contaminated during normal use with toxic organic residues from the
summa canisters. Latex gloves must be worn when working with used pump oil that must
be disposed of as hazardous waste in accordance with the SOP for Waste Disposal and
applicable regulations.

5.3

Electrical Shock
All electrical wiring should be periodically checked for insulation cuts and chafing as
electrical shock can occur from exposed wires. If an exposed metal wire is discovered, it
must be repaired immediately.

5.4

Fires
All flammable materials, especially solvents, shall be kept clear of the cleaning manifold
and pumps since the canister heaters generate considerable heat. Also, all plugs must be
securely seated in their receptacles.

5.5

Hydrochloric acid (HCl)
When Hydrochloric acid is used to prepare acidified water for manual cleaning, special
care must be taken. Always wear protective eyewear and gloves when handling. Prepare
mixture in a hood and keep tightly capped when transporting. Hydrochloric acid is a
severe health and contact hazard.
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6.0

SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE
There are no requirements for sample collection in this document. The following are a list of
canisters that may be cleaned, certified and maintained by this procedure. This list is not
intended to be all-inclusive as it contains only the most requested and current canister types.







Six-liter Summa passivated stainless steel canisters
Six-liter Silco passivated stainless steel canisters
Three-liter Silco passivated stainless steel canisters
Meriter 2.4-liter passivated stainless steel canisters
One-liter Summa passivated stainless steel canisters
400-millilter mini passivated stainless steel canisters

All canisters must be stored on the clearly designated portable shelves with the caps securely
placed on the valves (unless the canister is being leak checked).
7.0

APPARATUS AND EQUIPMENT
The number and capacity of the pre-purge and cleaning manifolds may be increased or expanded
depending on necessity as long as they are clearly identified. As long as the minimum
requirements for identification, cleaning, certification and maintenance are met, additional
manifolds may be added at any point during the effective dates of this document. Additionally, the
equipment listed in this section may be modified as long as the performance of the equipment
selected is at least equivalent and this may include the size of heating bands, pump horsepower, etc.
7.1

Pre-purge System
Each pre-purge manifold system consists of a vacuum pump and compressed nitrogen gas
supply tube connected to a ten position manifold. The manifold is made of 1/4" 316
stainless steel and Teflon tubing with stainless steel or brass fittings. Pressure is read
with an in-line pressure gauge. The canister valve fitting is attached to the manifold
using a brass Swagelok nut and ceramic-filled Teflon ferrule.
The purge cycles are controlled automatically with a three-way solenoid valve; one
position connects to the nitrogen source, the second position connects to the pump, and
the third position connects to the manifold. The canisters are pre-cleaned by serial
evacuation and dilution with nitrogen. The solenoid valve is connected to a relay timer
that can be programmed with the desired evacuation and fill time intervals and number of
cycles. Programming is done using the keypad on the controller. The instruction for
programming and starting the controller are found at the canister purge station.
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7.2

Canister Cleaning System
The canister cleaning system is comprised of cleaning manifolds, nitrogen source with
humidifiers, high vacuum pumps, digital vacuum/pressure gauges (in millitorr), electric
heating bands, and electronic control units each described below.
7.2.1

Canister Manifolds
Currently, there are six cleaning manifolds. The cleaning manifolds are split into
three groupings with the sample type or size serving as the source of the manifold
designation for cleaning.
o Cleaning Manifolds #1 and 2
o Cleaning Manifold #3
o Cleaning Manifold #4 (oven)
o Cleaning Manifold #5
o Cleaning Oven #6
o Cleaning Oven #7 and 8

(10) Source Canisters Each
(14) Ambient Canisters
(15 total) 1L Canisters
(16)Ambient Canisters
(6) Ambient/Source Canisters
(12) Source Canisters Combined

The manifolds are constructed of 1/2" 316 stainless steel tubing and fittings,
except for manifold 4 which uses ¼” stainless steel tubing. Each canister is
attached to the manifold with a Swagelok brass nut and ceramic-filled Teflon
ferrule to reduce the chance of damaging the stainless steel canister valve. Each
manifold has its own pump and vacuum gauge, but shares a common gas source.
7.2.2

Gas Source with Hydrocarbon Trap and Humidifier
The manifolds use the gas from the auxiliary vapor outlet on the bulk liquid
nitrogen tank. It is plumbed into the building with copper pipe, filtered through a
hydrocarbon trap (if necessary), reduced in pressure, humidified, and connected
to the gas inlet valves. Tubing is ¼” copper, stainless steel, or PFA Teflon. The
fittings, humidifier, and single-stage regulator are 304 or 316 stainless steel. The
vapor from the bulk tank ranges from 60 to 80psig, and is dropped to between 10
and 15psig before entering the humidifier via a regulator. The hydrocarbon trap
may not be needed since this gas is typically ultra-clean.

7.2.3 Vacuum Pumps
The vacuum pumps are dual-stage direct driven rotary-vane type, made by Alcatel
Co. and Edwards Mfg. Co. Each is rated at 285 liters per minute and is capable of
achieving a vacuum of <10mtorr. An activated alumina filled foretrap is used to
protect vacuum pump oil from system impurities and to prevent oil vapors from
backstreaming into the canisters. The exhaust port of each pump is vented to the
hood with Tygon tubing.
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Manifold #5 and the Entech 3100 systems for manifolds 4a and 4b, 6, 7, and 8 use
a two-stage oil-less pumping system comprised of a molecular drag pump backed
by a Teflon diaphragm roughing pump. The rough pump evacuates the system to
less than 2psig before activating the drag pump. The system on manifold #5 is a
DriVac model BH200 with integrated vacuum controller. The Entech systems use
a Vacuubrand roughing pump and an Alcatel MDP 5011 drag pump combination.
7.2.4

Conditioner Vacuum Gauges
The gauges used to read the system pressure on each manifold are the Pirani
digital type, capable of measuring between 0 and 2000 millitorr.

7.2.5

Electric Ovens and Heating Bands
During the cleaning process, each canister is heated to 120°C to 140°C using an
electric oven or heating band. The bands are made of fiberglass-reinforced
silicone rubber, and range in size depending on the canisters to be cleaned. They
are rated at 5 watts per square inch, and operate on 120 VAC.

7.2.6

Controller Unit
The canister cleaning manifolds are controlled through a remote I/O board and a
custom designed PC-based software program. All electronic components of the
system (except the power leads of the heating bands) are connected to an I/O board
including solenoid valves, thermocouples, and vacuum gauges. The board is
housed in a computer-style chassis with a 120 VAC, 60 Hz power supply. It is
connected to the PC via a serial data port, and the interface software allows the
operator to enter all the parameters necessary for automatic control of the cleaning
process.

7.2.7

Laboratory Information Management System (LIMS)
The system (LIMS) has a number of essential functions including container
history and maintenance, canister status (ready to be cleaned, etc.), cleaning setup, post analysis information, and reports.

7.3

Pressure/Vacuum Gauge
A pressure/vacuum gauge that is calibrated and capable of measuring –14.7 psig (30
inHg) to 100psig is used to provide a more accurate reading of vacuum/pressure, so that
the initial leak check reading can be monitored and recorded.
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STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS


Edwards 450g Charge Activated Alumina
Purchased from Scientific Instrument Services



Vacuum Pump Oil #19
Purchased from VWR



Hydrochloric Acid

PREVENTATIVE MAINTENANCE
Preventative maintenance is one of the best ways to keep the conditioning systems running
optimally. Maintenance log entries made into LIMS must be made each time work is performed
on a system no matter the extent. Types of maintenance activities include: changing pump oil,
changing in-line foretrap activated alumina media, and replacing worn ferrules.
LIMS stores system maintenance information which must remain current. An entry shall be
made into LIMS every time maintenance is performed (no matter the extent). The log entry must
include:
(a)
(b)
(c)
(d)

The date of maintenance
Who did the maintenance
Description of the maintenance
Proof that the maintenance activity was successful

A notation of a successful QC may serve as proof that the maintenance is complete and the
system is in working order. The extent of the maintenance is not important, however, it is
important that a notation be included for each maintenance activity.
9.1

Vacuum System
The mechanical vacuum pumps used in the canister cleaning system require periodic
maintenance. The pump oil must be changed regularly, every three months or when the
pump will no longer evacuate the system efficiently, whichever is more frequent. The
pumps may also need to be returned to the manufacturer for rebuilding if they fail to
perform to the necessary specifications.
Preventative Maintenance Schedules are as follows;
Vacuum Pumps/Change Oil.................................3 MONTHS
Foretraps/Change activated alumina media..........3 MONTHS
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9.1.1

Procedure for Changing Pump Oil
















9.1.2

Make sure there is a sufficient amount of fresh pump oil before the oil change
begins.
Wear safety glasses and gloves when changing oil.
Set the control software to “EVAC ON”
Open one position on the manifold so that air is pulled through the pump.
Turn vacuum pump power switch to the off position and remove the power
cord from the electrical outlet.
Vent the pump from above the foreline trap.
Detach the inlet and exhaust tubing from the pump.
Place pump on a sturdy level surface and remove both fill and drain plugs.
The pump oil is extremely hot and can cause severe burns. If possible, turn the
pump off and let it sit for approximately 20 minutes to let the heat dissipate
from the pump.
Drain the oil into an appropriate hazardous waste container. Lift the motor
end of the pump to get most of the used oil from the pump housing.
Check for oil leaks at the pump seals and gaskets (between the motor and the
pump), also at the drain and fill plugs.
Install the drain plug and slowly refill with fresh vacuum pump oil.
The vacuum pumps use a sight glass to measure the amount of oil in the
pump. Fill to the designated mark on the sight glass and install the fill plug.
Apply vacuum and exhaust tubing. Plug in the power cord into the electrical
outlet and turn on power switch.
The vacuum pump will take about an hour to prime to full vacuum.

Procedure for Changing Activated Alumina










Make sure there is a sufficient amount of fresh activated alumina before the
change begins.
Wear gloves when handling the fore trap and the activated alumina.
Set the control software to “EVAC ON”
Open one position on the manifold so that air is pulled through the pump.
Turn vacuum pump power-switch to the off position and remove the power
cord from the electrical outlet.
Vent the manifold from one of the canister positions with the evacuation valve
open.
Detach the inlet and exhaust tubing from the pump.
Unscrew the cap from the fore trap and extract the activated alumina media
holder. Unscrew the wing nut and remove the cover.
Dispose of the used activated alumina as hazardous waste and refill the holder
with fresh media.
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Install the cover and tighten the wing nut to the top of the holder. Place the
media holder back inside of the fore trap and tighten the cap to the fore trap.
Apply vacuum and exhaust tubing.
Plug in the power cord into the electrical outlet and turn on power switch.
The vacuum pump will take about an hour to prime to full vacuum.

Oil Contamination
When canisters are cleaned on the conditioning manifolds, contaminates tend to remain
in the pump oil and the activated alumina fore trap. This is normal and will not affect the
normal workings of the pump and the conditioner. Occasionally, a canister will be
conditioned that has high concentrations of a compound and will overwhelm the
conditioning system. When this contamination occurs, the pump oil and the fore trap
media must be changed. Additional conditioning cycles may be needed to purge the
remaining contamination from the system. High contamination scenarios must be entered
into LIMS.

9.3

Gas Source with Hydrocarbon Trap and Humidifier



10.0

The step down pressure from the bulk nitrogen tank should be set to a minimum of
15psig.
The water level in the humidifier should always be visible in the tubing and filled
with ASTM Type II water or equivalent, such as boiled deionized water. When the
water is low it shall be filled to the point where at least one inch of water is showing
in the tubing.

RESPONSIBILITIES
It is the responsibility of all canister cleaning department technicians to accurately perform the
procedures of this SOP and to complete applicable training documentation. Documented training
plans must be completed by the trainee and trainer before submitting to the Quality Assurance
department for final approval. This paperwork will be maintained by the QA department in an
employee training file.

11.0

PROCEDURE
IMPORTANT:
1.) Canister Conditioning Technicians - Canister barcodes are not to be hand entered into
LIMS unless the barcode cannot be scanned, in which case a new barcode label must be
generated. If this procedure is unavoidable the hand entered canister barcode must be verified by
a secondary reviewer. Additionally, complete comments must be entered for all changes and/or
additions (after the fact) made in LIMS.
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2.) Analysts and Canister Conditioning Technicians - If during analysis or attempted analysis,
a canister is identified as leaking refer to Section 11.6.3 for the specific requirements.
11.1

Release of Canisters for Cleaning/Disposal
Canisters are grouped by job number and are shelved accordingly. Canisters ready for
cleaning and disposal are released according to the SOP for Laboratory Storage,
Analysis and Tracking. Each canister in a group of canisters must include at least the
concentrations of the primary or highest level compound(s) or a short description of the
sample matrix.

11.2

Pre-Purging
All canisters, except canisters returned to the laboratory as unused, are evacuated and
purged prior to cleaning. When pre-purging is performed, the operator selects a group of
released canisters of similar analyte levels and places them on the pre-purge manifold.
The pre-purge process may be performed according to the following procedure.











11.3

Use a 9/16" wrench to attach the canisters to the manifold
When the timer is off, the manifold is connected to the pump. Turn the manual threeway valve to the ‘down’ position to open the manifold to the solenoid valve.
Turn on the pump and timer power strips.
Open the canister valves, and the canisters will begin to evacuate.
Set the current time on the timer to 1 AM (or whatever time has been programmed as
the start time). Hold the CLOCK button down and use the HOUR and MIN buttons to
set the time.
Use the MANUAL button to select AUTO OFF. This activates the timer. The
canisters will evacuate and fill according to the program entered into the timer.
When the cycles have finished, close the canister valves.
Turn the manual three-way valve to the ‘up’ position.
Turn off the pump and timer power strips.
Remove the canisters from the purge manifold and place them onto the cleaning
manifold and follow the procedure detailed in 11.3 below.

Canister Cleaning
11.3.1 Cleaning Cycles
The number of cleaning cycles needed to sufficiently clean a canister is dependent
on the concentration of the sample previously in the canister. The exact number
of cleaning cycles is not significant as a canister is only accepted as clean upon
passing the QC check criteria outlined in section 12.1.
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Canisters are typically cleaned for sixteen cycles as this is the number of cycles
that can be performed during the overnight cleaning session. Shorter cleaning
cycles are sufficient for low level canisters as these canisters do not require
extensive cleaning in order to meet the QC check criteria. The following are
examples of canisters where a minimum of five cleaning cycles may be sufficient:
Canisters used for ambient air sampling
Canisters that have been cleaned for sixteen cycles but still contain low levels
of compounds
● Standard canisters
● Canisters returned by clients as unused
●
●

Cleaning cycles may also be cut short as long as the QC check criteria are met.
Twenty-four cycles are used for weekend canister conditioning to minimize the
time canisters sit evacuated on the conditioner following the procedure.
If a QC canister fails to meet the QC requirements stated in Section 12.1 another
set of conditioning cycles must be performed on the entire batch of canisters. The
operator and/or supervisor should determine if the problem is due to a high level
canister in the set and decide whether to remove that canister (or canisters) before
proceeding. Following the second reconditioning process, the canister that
initially failed the QC must be analyzed unless that canister was removed from
the set in which case the second highest canister must be analyzed. If the batch
fails a second time, then either a third set of cleaning cycles may be performed or
the entire batch taken off the conditioner and tagged for maintenance and
manually cleaned. See Attachment C for a QC canister flow-chart, Section 12.1
for QC canister acceptance criteria, and Section 16.1 for additional corrective
action details.
11.3.2 Evacuation and Fill Setpoints
Typical cycle setpoints are 20 minutes for evacuation time and 10 minutes for fill
time. The evacuation and fill times combined with the number of cycles
necessary to sufficiently clean a canister are dependent on the sample previously
in the canister. The evacuation and fill times may vary as long as the batch passes
the QC check criteria in Section 12.1. Weekend setpoints will typically be longer
as to minimize the time canisters sit evacuated on the conditioner following the
procedure. Shorter setpoints may be used for the following:
Canisters used for ambient air sampling
Canisters that have been cleaned for sixteen cycles but still contain low levels
of compounds
● Standard canisters
●
●
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●

Canisters returned by clients as unused

11.3.3 Quality Control Canister Selection & Analyses
The following are strict guidelines that must be followed in order to ensure
cleaning approval and that all documentation is complete and accurate.












All canisters used for standards must be cleaned separately and the highest
concentration standard selected as the QC canister.
The canister or canisters, depending on the number of canisters within the
batch (minimum of one per batch of 16 or fewer; two per batch of 20),
selected for QC, must contain the highest level of contaminants as indicated
on the back of the sample identification tag. When analyte concentrations in
different canisters are within approximately 10%, the canister containing the
analyte with the highest boiling point should be chosen as the QC canister.
See Attachment B for TO-15 compounds listed in order by boiling point. If
compound concentrations in different canisters are greater than approximately
10%, then the canister with the highest individual analyte concentration
should be selected as the QC canister.
Based on the analysis to be requested by the client, as may be indicated on the
media request, the batch may be analyzed specifically for TO-15, sulfur
compounds, methane (% level), or other analytes or methods not covered by
TO-15. However, if the canisters are to be used for TO-15 analyses, they
must be checked using this method and the acceptance criteria listed in
Section 12.1.1 (as specified for the specific canister request, LIMS “Approved
Container Orders”).
If the TO-15 analysis covers another method compound list, the QC canister
may be analyzed by TO-15 for those compounds.
A notation of the method and analytes or specific reference to the compound list
that the batch is approved for must be noted in the log (TO-15 is the default
method; therefore, any method utilized other than TO-15 must be specified).
Make a notation in LIMS (Section 11.3.4) as to the canister or canisters
selected as a QC canister.
Make a notation on the sample identification tag that that canister was
selected as the QC can, the manifold number and LIMS batch number.
ANALYSTS - Include this information along with the laboratory canister
number as the QC sample identification for the analysis. Example, 965 is a
QC canister cleaned with LIMS Batch # 965.
A hard copy of the quantitation report and chromatogram along with the
acceptability of the batch (example, 75 + TICS states that the canister batch
passed for the TO-15 75 compound list as well as tentatively identified
compounds) must be kept by the laboratory and be available for review.
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IMPORTANT - A failing or passing result is to be entered into batch
comments with name of data file as well.
Note: Refer to Section 12.1 for alternative uses for canisters that pass for specific
compound lists.
11.3.4 LIMS
Once canisters are ready to be cleaned, they shall be placed on a conditioning
manifold and the following steps taken to set-up and complete the cleaning
procedure with respect to the Laboratory Information Management System (LIMS).
The container cleaning section in LIMS is located under:
-Under “Resource Manager” on console, select “Materials Manager”
-Select “Reusable Containers” on console
-Select “Container Cleaning” button on “Reusable Containers” screen
-Under the “Build/Update Batch” tab; select “Summa Canister” and the “New
Batch” tab
1)
2)
3)
4)
5)
6)
7)
8)
9)

Select container type
User
Conditioner
# of cleaning cycles (Section 11.3.1)
Scan canister barcodes in order of position on manifold
Select QC canister (Section 11.3.3)
Enter contaminants of QC canister
Add any additional comments (per canister)
Add any batch comments by selecting comments “Batch Comments”
button on right of screen
10) Select “Submit” button on right of screen, which creates a unique
sequential batch ID (based on the total batches created)
11.3.5 Manifold Cleaning
Upon placement on the cleaning manifold, the canisters must be entered into LIMS.
Perform the following procedure to clean canisters:




Remove canisters from the pre-purge manifold and secure on the cleaning
manifold with a 9/16" wrench.
Tighten the brass swagelok nuts ¼ turn past finger tight
Wrap a heating band around the middle of the canister and secure.
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Close manifold valves on any unused positions.
Perform a leak check prior to proceeding by:
 Make sure the canister valves are closed; evacuate the manifold by using
the manual control buttons on the main software window.
 Activate the evacuation solenoid valve by clicking the "Evacuate" button,
which will remain on until the "Evacuate Off" button is clicked.
 With this valve on, the gauge reading should rapidly decrease to less than
100 millitorr within a few minutes. If the vacuum does not drop there is
either a leak somewhere in the system, or there is a problem with the
vacuum pump.
 The problem must be isolated and fixed before proceeding. If there is a
leak found refer to Section 11.6 for the appropriate maintenance activity.
 If it is necessary to remove a canister (or cap) from the manifold, turn off
the evacuation valve first.
 If the leak check is successful, power on the canister heaters and open the
canister valves.
 Start the automated sequence at this point.
Enter the parameters to be used for the automated sequence.
Start the program by using the shortcut on the Windows 95 desktop or by
locating and running the "clean.exe" file on the local hard drive. This should
be located in the c:\vivid subdirectory. The setpoint window is accessed by
clicking the "Show Dialog Window" button in the lower left corner of the
main window.
 Step 1 is the vacuum reading down to which the manifold pumps before
going on to step 2. This should be set to less than 100 millitorr (as long as
the requirements of this document are met the vacuum may be less).
 Step 2 is the time (using a 24 hour clock) that the program will wait before
starting the cleaning cycles. This is used when a humidification step is
necessary. Make sure the PC clock time is set accurately.
 Step 3 includes the number of fill/evacuate cycles to be performed. It also
includes the times (in minutes) for each fill and evacuation period. Refer
to Section 11.3.2 for this information.
 Step 4 is the final evacuation vacuum reading to be achieved, typically
<100 millitorr. These setpoints are based on past experience, but other
combinations may also be used if they can be demonstrated to achieve the
QC criteria used to evaluate the canisters after cleaning.
Start the sequence by clicking the "start/stop" button on the main window.
After the cycles are completed and the canisters have been evacuated down to
less than 100 millitorr, close the canister valves.
Stop the sequence by clicking the "start/stop" button again.
Follow the QC canister and leak check procedures detailed in Section 12.1
and 12.2 of this document.
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11.3.6 Manual Cleaning of Contaminated Canisters
If a canister is deemed too highly contaminated to be cleaned on a conditioner, or
if it will not meet the QC cleaning criteria by the standard procedure, it may be
necessary to manually rinse the can with acidified water. The analyst will make
this determination from the analytical data obtained for a canister. The manual
rinse is followed by a drying step, before once again placing it on the cleaning
manifold.
This method will help remove semi-volatile compounds and
particulates that may have entered the canister during sampling, as well as to
dissolved salts which could have been deposited from condensed vapors. It may
also help remove surface “lacquer” formed when the canisters are heated and
contain condensed vapors.
1. Prepare a slightly acidic aqueous solution by diluting 3 or 4 drops of
concentration hydrochloric acid (HCl) in a liter of distilled water. The pH
will be approximately 3.
2. Using the appropriate pre-purge manifold, evacuate the canister to be cleaned
(25”Hg is sufficient).
3. Attach a length of ¼” PFA Teflon tubing to the first canister using a brass nut
and ferrule. It may be a removable type ferrule, such as Teflon or M-4.
4. The amount of acidified water used should be about 10% of the canister
volume, i.e., 600mL for a 6L canister.
5. Place the free end of the tubing into the water, then open the can valve until
the desired volume has be drawn into the can. Close the valve and leave
under partial vacuum.
6. Remove the tubing and shake the can for at least one minute, making sure the
entire inner surface come in contact with the liquid.
7. Place the canister in an oven set to approximately 80°C overnight (or at least
12 hours).
8. Remove the can from the oven and pressurize to about 20psig with zero air,
nitrogen or helium.
9. Hold the canister upside down over the sink and open the valve, allowing the
pressure to blow out the liquid.
10. If liquid is discolored or there were a lot of particulates, repeat steps 4 through
6 using non-acidified distilled water.
11. Repeat step 8 and 9 until no more water comes out of the canister
12. Evacuate the can on the pre-purge manifold, leaving it under vacuum for at
least 30 minutes.
13. Purge the canister two more times, which should remove enough residual
liquid to allow the canister to be placed on the cleaning manifold.
14. Put the canister through the normal cleaning cycles. QC each canister that
was manually cleaned.
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11.4 Leak Check
The leak check is an individual canister certification. The two procedures listed in this
section must be completed following the cleaning procedure detailed in Section 11.3.










While on manifold, close QC can and pressurize remaining canisters with Nitrogen to
15 psig.
Read pressure from calibrated digital pressure/vacuum gauge (section 7.3) and record
the initial reading and time the reading was taken in LIMS under the “Initial
Vacuum” tab of “Build/Update Batch”. Additionally, refer to Section 11.6.1 if a
stable reading is not achieved.
Close all canister valves.
Disconnect all of the canisters from manifold.
Place the caps on the valves of all canisters (except the QC canister) with only a
recommended ¼ turn to ensure that the leak check takes into account any issue with
the valve closure.
Pressurize the QC canister(s) with humidified zero grade air (>20% RH) using the
pressure/vacuum gauge to achieve the appropriate pressure (15psig).
Alternatively, these canisters may be pressurized utilizing a canister zero grade air fill
station with humidifier.
Submit the QC canister(s) for analysis.

Note 1: If a stable reading is not achievable, then each canister pressure must be
evaluated individually and the reading recorded accordingly.





Allow each canister to sit for a minimum of 24 hours (Refer to Note 2 below).
Measure the final pressure (using the calibrated pressure/vacuum gauge on the
manifold) and record the reading (under the ”Final Vacuum” tab of “Build/Update
Batch” in LIMS) as well as the time of the measurement.
Acceptance criteria – a vacuum change of <2.0psig.
If any canister is deemed to be leaking per this procedure then follow the steps in
Section 16.2.

Note 2: All canisters including the QC canisters must be leak checked. If the leak check
procedure is either not performed or cut short on any canister, it must done with
the prior approval of the appropriate Project Manager. The person authorizing this
departure from stated procedures as well as the specific reason for the departure
must be noted in LIMS.
11.5 Batch Approval
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Refer to Section 12.1 for information on batch approval requirements and approval with
conditions.
Once the QC results have been submitted by the analyst, access the “QC Results” tab
under “Build/Update Batch” in LIMS.
1) Select Batch
2) Select User
3) QC results button
a.) Select the appropriate passed for components
b.) Add any necessary comments
c.) Select the applicable update (batch or individual canisters)
d.) Select the canister IDs, where appropriate
e.) Select the analytes, where appropriate
f.) Next
4) Add QC results, where appropriate
5) Update QC results
11.6 Troubleshooting
11.6.1 Leaking Conditioning Manifold
If a leak develops in the canister cleaning manifold, and it is not due to a leaking
canister, then the manifold must be systematically checked until the leak is found.
The most obvious symptom of leaking manifold is when the system will not pump
down to its normal ultimate vacuum and the pirani gauge reading rises steadily
after the pump isolation valve is closed.







With a full set of canisters attached, close all the canister valves tightly. Open
the pump isolation valve (Evac. on). The gauge should read <100mtorr. If it
does not, close the manifold valves one at a time while watching the gauge
display. If the reading drops quickly after one valve is closed, the leak is at
that position; proceed to the next step.
Recheck the canister valve to be sure it is tightly closed. If the vacuum still
does not go down to <100mtorr when that manifold valve is opened, the most
common problem is a bad canister valve.
Remove the canister from the leaking position and cap the end with a brass
cap. Reopen the manifold valve and watch the gauge display. If it drops to
<100mtorr, the problem was the canister valve. If it still does not drop,
proceed to the next step.
Close the manifold valve and replace the ferrule at the end of the flex hose.
Recap the end and then open the valve. If this does not solve the problem, close
the valve, remove the flex hose, and plug the valve fitting with a brass plug.
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Reopen the valve. If the vacuum still does not drop, replace the valve.
Otherwise replace the flex hose and brass nut.

If the system will not pump down even with all of the manifold valves closed, the
leak must be in the manifold itself or the problem may be a faulty pressure
isolation valve. This is an extremely rare situation. Diagnose the problem using
the following steps:




Disconnect the gas inlet tubing from the manifold. This will eliminate the
solenoid valve from the system. Open the pump isolation valve and check the
vacuum gauge. If it pumps down to <100mtorr, replace the pressure isolation
valve.
If the manifold still does not pump down, carefully tighten each fitting on the
manifold using the appropriate wrenches. If this does not solve the leak, it
may be necessary to reconnect the gas source and replace the nitrogen gas
with helium. Pressurize the manifold with helium and use an electronic leak
detector to check each fitting. Replace any leaking pieces with new tubing
and ferrules.

11.6.2 Contaminated Conditioning Manifold









Clean the manifold by closing all of the manifold valves and clicking the “fill
on” button on the screen. This will pressurize the system with UHP Nitrogen
gas and can purge the stainless steel lines of the contaminant.
Next use a heat source, i.e. heat gun, and start heating the fittings and the
tubing at position one (1).
Open the manifold valve at position one (1).
Leave open for about one (1) minute and keep heating the tubing and the
fittings surrounding the valve. This process will purge the contaminants from
that valve’s outlet and the heat will help volatilize the compounds from the
inner surface of the stainless steel tubing.
Close valve and move to the next valve.
Continue this process for valves two (2) through remaining valves on the
manifold in question.
Refer to Section 11.2 for the pre-purging and canister cleaning procedure.

11.6.3 “Leaking” Canisters (Identified by Analysts or Other Such Sources)
This section is for those canisters that are suspected of leaking as identified by
analysts using the AUTOCAN, during pressurization, or by other means and other
individuals. This section is NOT for those canisters identified by the Canister
Conditioning Department during the leak check or identified as leaking on the
conditioner as those are required to go straight on Maintenance Hold.
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Identified canisters are to be handled according to the following instructions and
number 1 is to be completed first. This is regardless of the PM’s or client’s
instructions to proceed.
1.) Obtain a leaking canister or maintenance tag, place it on the canister and label
as leaking, add initials and date.
2.) Initiate a NCAR and write the NCAR # on the tag.
3.) Also, make a note on the tag whether or not the analysis proceeded (e.g.
“Analyzed” or “Canceled”)
4.) If canceled, then the Canister group can proceed and place the can on
Maintenance Hold to perform a formal leak check or clean and perform the
required 24hr leak check.
5.) If analyzed, then the canister should be placed with the other canisters in the
job and when cleaning is to take place then put the canister in question on
Maintenance Hold.
IMPORTANT: All canisters that are suspected of leaking MUST have a tag
stating such and NO canister that is deemed to be leaking is to go without the
full 24hr leak check.
11.7 Documentation
11.7.1 Canister Conditioning
Information regarding each cleaning batch is maintained in LIMS. A notation is
entered into LIMS for each cleaning batch regarding its QC status (Pass, Fail, etc.).
11.7.2 Canister Maintenance
The LIMS container tracking system must be utilized to track canister
maintenance. An entry must be made to place a canister on maintenance hold, the
maintenance to be performed and when maintenance is performed. The
information must include the bar code number of the canister, date for the repair,
a detailed description of the repair, and the initials of the repairer.
11.7.3 Manifold Maintenance
Manifold maintenance is tracked through LIMS. Information must be entered
into LIMS for scheduled and non-scheduled projects.
12.0

QA/QC REQUIREMENTS
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12.1

QC Canister Criteria
Once the cans have gone through the cleaning process, it is necessary to verify that all
previous contaminants have been removed. This is accomplished by selecting a
minimum of one canister per manifold/batch (10 or 16 or fewer) and two for a 20 canister
batch (or fewer) to be analyzed for VOCs by GC/MS. However, all canisters that are to
be analyzed for TO-15 (SIM mode) are individually analyzed/QC checked for the
Client’s specific compound list.
No analyte concentration may be at or exceed the canister cleaning requirement of
0.2ppbv or if above the required reporting limit (if lower than 0.2ppbV, also refer to the
important note below) in order for the canister to be considered acceptable.
Analyte Exceptions :
Acetone
Vinyl acetate
Ethanol
IPA
1-Butanol
2-Butanone
Carbon Disulfide
Acrolein




<1.26ppbv
<0.85ppbv
<1.59ppbv
<0.31ppbv
<0.30ppbv
<1.0ppbv
<0.96ppbv
<0.65ppbv

There must be no compound detected as a tentatively identified compound above the
level specified in the associated TO-15 method SOP.
If the can has target contaminants above 0.2 ppbv or the MRL (if lower than the
canister cleaning requirement), the entire batch is rejected and the cleaning process
repeated.
All canisters selected as QC canisters (all canisters for TO-15 SIM) for a cleaning
batch must meet the requirements detailed above in order for the batch to be certified
as “clean”.

IMPORTANT NOTE: Method Reporting Limit – A client may request a certain method
reporting limit for TO-15 that is lower than the 0.2ppbV canister cleaning requirement.
In this case, it must be conveyed to the analyst. All TO-15 SIM reporting limits are
lower than this canister cleaning requirement; therefore, they are all individually
analyzed and approved.
Passed with Conditions
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Depending on what the QC canister fails for, the laboratory may be able to use it or the
batch for other media requests. For example, if the canister (SIM) or batch (SCAN)
passes for BTEX only it may be entered into LIMS as “passed with conditions” and
labeled accordingly. In this case, the canisters may be used to fulfill a media request for
canisters for the BTEX compound target analyte list.

12.2

A notation must always be made in LIMS if the QC canister(s) passed or failed.

Leak Check Criteria
There is no defined requirement for the initial reading; however, the initial reading for
the vacuum should not be less than –28.0”Hg (i.e., 27.9, 27.8, etc.). The change in the
initial and final readings must be <2.0”Hg.

13.0

DATA REDUCTION AND REPORTING
All applicable data from this procedure must be documented through LIMS, and may also be
found in physical logbooks.

14.0

METHOD PERFORMANCE
Not Applicable

15.0

POLLUTION PREVENTION AND WASTE MANAGEMENT
Activated Alumina and pump oil is considered hazardous waste and must be disposed of in
accordance with the SOP for Waste Disposal. Air purged from canisters via the vacuum pumps
is discharged to an outside hood.

16.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA
All corrective action plans must be developed in accordance with the SOP for Corrective Action.
16.1

Corrective Action for Failed QC Canister
If one QC canister has failed to meet the QC requirement stated in Section 12.1, or the
batch may not be used for another analytical method, another set of conditioning cycles
must be performed on the entire batch of canisters in question in accordance with Section
11.3.1. Follow the corrective action guideline detailed in the flow chart in Attachment C.
The operator and/or supervisor should determine if the problem is due to a high level
canister in the set and decide whether to remove that canister (or canisters) before
proceeding. This second run should clean the batch sufficiently. However, following the
reconditioning process the canister that initially failed the QC must be analyzed (if it has
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not been removed from the set, in which case the second highest must be evaluated). If
the batch fails again, then either all of the canisters are taken off of the conditioner and
put in a “Maintenance Hold” position, where they are tagged as needing to be manually
cleaned or a third set of cleaning cycles is performed. Otherwise, if the canisters pass the
QC check, the batch is released for use.
If it is suspected or determined that the conditioning manifold is contaminated follow the
cleaning procedure detailed in Section 11.6.2 and the corrective action in Section 16.3.
Note 1:The requirements listed above are the minimum actions that must be taken. There
must be sufficient evidence (number of QC canisters analyzed within a single
batch) to ensure that the entire batch of canisters meets the analyte concentration
requirement of this document.
Note 2:No batch (SCAN) or canister (SIM) may be released unless all QC canisters have
passed the analyte concentration requirements or it is safely selected for use for
another method and analyte list.
16.2

Corrective Action for Failed Leak Check
Once a canister has failed the leak check, it must be placed on maintenance hold in the
container tracking system until repaired. All canister maintenance must be noted in
LIMS as detailed in Section 11.7.2.
The most common cause is a leaking valve seat, which may be caused by repeated overtightening or debris falling into the valve and preventing it from closing. Another
possibility is that the valve is not sufficiently tightened onto the canister. It may be
necessary to find the exact position of the leak by utilizing one or more of the following
procedures :



It possible to find leaks by pressurizing the canister to 20 psig and submerging it in
water and looking for a stream of air bubbles.
A leaking canister may also be detected by pressurizing the canister to 20psig with
UHP Helium gas and using a Helium gas leak detector to “sniff” out a leak. The
operator will use the detector probe around the valve head, valve seat, valve body,
valve stem and the fastener nut fitting of the canister to allow the detector to find
the leak.

16.2.1 Corrective Action for Leaking Valve
If it is determined that a canister valve is leaking and needs to be replaced, a
Nupro "H" Series stainless steel bellows seated valve should be used. The valve
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body has 1/4" male Swagelok end fittings and the only tools needed for changing
a valve are a 13/16" and a 9/16" wrench.
16.2.2 Corrective Action for Leaking Valve Stem
If the leak is found at the valve stem, it may be replaced.







Remove the valve body with a 9/16” wrench.
Remove the valve stem with 11/16” wrench from the canister inlet nut.
Use jewelers pick to remove any residual Teflon tape from the threads of the
inlet nut.
Wrap the new valve stem with Teflon tape, about 4 turns.
Install the valve stem to the canister inlet nut and tighten with an 11/16”
wrench.
If the leak is from the center seam weld, the canister must be sent out for
repair and the supervisor notified.

16.2.3 Corrective Action for Leaking Summa Canister
If a leaking valve is identified, it should be replaced with an identical or
equivalent valve. The canister is put in the “Maintenance” section in LIMS and
tagged as such and repairs are specified on the tag. The laboratory supervisor
should be contacted regarding this type of repair. After replacing the valve, the
canister shall be put in “to be cleaned” mode in the tracking database. It must be
part of a cleaning set and pass batch QC before being put back in service.
16.3

Corrective Action for Contaminated Manifold
If it is determined that a manifold is contaminated, changing the pump oil and foreline
trap adsorbent will usually solve the problem. After maintenance is preformed on the
system (Section 11.6.2), the canister or set of canisters which caused the contamination
should be removed and cleaned by the procedure described in Section 11.3.1. A
minimum of two canisters shall be QC checked and meet the criteria in Section 12.1
before that set may be certified and further batches cleaned on that manifold.

16.4

Corrective Action for Leaking Manifold
If there is a leaking manifold, it must be repaired and any canister affected shall be
reconditioned and a QC check performed. A leak check shall be performed (Section 11.6.1)
following any maintenance to determine if the maintenance was successful.
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Replacement fittings and tubing may be obtained in house. However, if parts must be
ordered for the manifold, the unit will be in a “Lock Out” or unusable mode and a
notation of the “Lock Out” status entered into LIMS.
17.0

CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA
In the case of unacceptable data being produced on a batch or specific canister, it shall be recleaned or put on maintenance hold for repair. In certain cases a canister may become
reclassified for use (ex. ambient to source).

18.0

REFERENCES







19.0

SOP for Waste Disposal, SOP Code: DSP-WASTE
SOP for Determination of Volatile Organic Compounds in Air Samples Collected in
Specially Prepared Canisters and Gas Collection Bags by Gas Chromatography/Mass
Spectrometry (GC/MS), SOP Code: VOA-TO15
SOP for Corrective Action, SOP Code: ADM-CA
SOP for Preventive Action, SOP Code: ADM-PA
SOP for Documentation of Training, SOP Code: ADM-TRANDOC
SOP for Laboratory Storage, Analysis and Tracking, SOP Code: ADM-LabSAT

TRAINING PLAN
Training shall be conducted in accordance with the SOP for Documentation of Training. The
training plan, which includes all of the responsibilities and requirements included in this SOP,
must be completed for each trainee. In addition, an initial demonstration of proficiency (IDP)
shall be performed prior to independent performance of the procedures detailed in this document.
The IDP must consist of two successful QC canisters, from two separate batches utilizing the
same acceptance criteria specified in this document.

20.0

METHOD MODIFICATIONS
Not applicable

21.0

INSTRUMENT-SPECIFIC ADDENDUM
Not applicable

22.0

CHANGES FROM PREVIOUS REVISION
Section references throughout SOP corrected.
Section 2.0

Revised 2nd Paragraph
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Section 7.1
Section 7.2.1
Section 7.2.3
Section 7.2.5
Section 7.3
Section 9.1.1
Section 9.1.2
Section 11.0
Section 11.2
Section 11.3.1
Section 11.3.4
Section 11.4
Section 12.0
Section 16.0
Attachment C
23.0

Revised 2nd Paragraph
Updated
Updated 2nd Paragraph
Added “Electric Oven”
Added psig reading
Two new steps added to procedure
Two new steps added to procedure
1) Updated with current procedure
Revised
Revised last sentence
5) Removed section reference
Revised Note 2 to reflect current practices
All corrective actions moved to section 16.0
Added corrective actions previously in section 12.0
Changed page orientation

ATTACHMENTS
Attachment A
Attachment B
Attachment C

Training Plan
TO-15 Compounds Ordered by Boiling Point
QC Canister Corrective Action Flow Chart
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ATTACHMENT A
TRAINING PLAN
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Training Plan for Cleaning and Certification of Summa and Other
Specially Prepared Canisters
Trainee: _______________________________Trainer:_________________________Date:__________________________
1.
2.
3.

4.

5.

6.

7.

8.

Read SOP
Trainer: ____ Trainee: ____ Date: ________
Demonstrated understanding of the scientific basis of the
Conditioning and certification of canisters
Trainer: ____ Trainee: ____ Date: ________
Demonstrated familiarity with related SOPs
Trainer: ____ Trainee: ____ Date: ________
SOP for Making Entries into Logbooks and onto Analytical Records; Rev. _____
SOP for Laboratory Storage, Analysis and Tracking; Rev. ____
SOP for Corrective Action; Rev. ____
Observe performance of SOP
Trainer: ____ Trainee: ____ Date: ________
Canister selection
Pre-purging of highly concentrated samples
Conditioning batches and placement of canisters
LIMS batch setup
Using conditioning manifold and conditioning program
QC canister selection and documentation
Batch certification
Leak check procedure and documentation
LIMS approval and labeling
Logbook documentation
Racking canisters back into available inventory
Perform SOP with supervision
Trainer: ____ Trainee: ____ Date: ________
Canister selection
Pre-purging of highly concentrated samples
Conditioning batches and placement of canisters
LIMS batch setup
Using conditioning manifold and conditioning program
QC canister selection and documentation
Batch certification
Leak check procedure and documentation
LIMS approval and labeling
Logbook documentation
Racking canisters back into available inventory
Independent performance of the SOP
Trainer: ____ Trainee: ____ Date: ________
Canister selection
Pre-purging of highly concentrated samples
Conditioning batches and placement of canisters
LIMS batch setup
Using conditioning manifold and conditioning program
QC canister selection and documentation
Batch certification
Leak check procedure and documentation
LIMS approval and labeling
Logbook documentation
Racking canisters back into available inventory
Instrument operation and maintenance
Trainer: ____ Trainee: ____ Date: ________
o Manual canister cleaning
o Canister maintenance and logbook entries
o Vacuum pump and manifold maintenance and logbook entries
Troubleshooting
 Finding leaks in manifold system
 Detecting leaks in canisters
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ATTACHMENT B
TO-15 Compounds Ordered by Boiling Point
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Compound
1
2

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Propene
Dichlorodifluoromethane (CFC
12)
Chloromethane
1,2-Dichloro-1,1,2,2tetrafluoroethane (Freon 114)
Vinyl Chloride
1,3-Butadiene
Bromomethane
Chloroethane
Ethanol
Acetonitrile
Acrolein
Acetone
Trichlorofluoromethane
Isopropyl Alcohol
Acrylonitrile
1,1-Dichloroethene
tert-Butanol
Methylene Chloride
Allyl Chloride
Trichlorotrifluoroethane
Carbon Disulfide
trans-1,2-Dichloroethene
1,1-Dichloroethane
Methyl tert-Butyl Ether
Vinyl Acetate

26
27
28
29
30
31
32

2-Butanone (MEK)
cis-1,2-Dichloroethene
Diisopropyl Ether
Ethyl Acetate
n-Hexane
Chloroform
Tetrahydrofuran

3
4

Compound
33 Ethyl tert-Butyl Ether
34 1,2-Dichloroethane

Compound
65 Styrene
66 o-Xylene

35 1,1,1-Trichloroethane
36 Isopropyl acetate

67 n-Nonane
68 1,1,2,2-Tetrachloroethane

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

1-Butanol
Benzene
Carbon Tetrachloride
Cyclohexane
tert-Amyl Methyl Ether
1,2-Dichloropropane
Bromodichloromethane
Trichloroethene
1,4-Dioxane
Isooctane
Methyl Methacrylate
n-Heptane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Butyl Acetate

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

58
59
60
61
62
63
64

n-Octane
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m- & p-Xylene
Bromoform
Cyclohexanone

90
91
92
93
94
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Cumene
alpha-Pinene
n-Propylbenzene
3-Ethyltoluene
4-Ethyltoluene
1,3,5-Trimethylbenzene
alpha-Methylstyrene
2-Ethyltoluene
1,2,4-Trimethylbenzene
tert-Butylbenzene
n-Decane
Benzyl Chloride
1,3-Dichlorobenzene
1,4-Dichlorobenzene
sec-Butylbenzene
p-Isopropyltoluene
1,2,3-Trimethylbenzene
1,2-Dichlorobenzene
d-Limonene
n-Butylbenzene
1,2-Dibromo-3Chloropropane
n-Undecane
1,2,4-Trichlorobenzene
Naphthalene
n-Dodecane
Hexachlorobutadiene
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ATTACHMENT C
QC CANISTER CORRECTIVE ACTION
FLOW CHART
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Conditioning Process
1 QC Can – Highest Conc.

Release Batch for Use

Pass

Pass/Fail
OR

Fail

Fail

Canister
Maintenance
Hold
AND

Recondition
Batch

Fail

1 QC Can –
SAME CAN
Pass/Fail

Pass
Manually Clean
and Recondition
with Another Batch

Recondition Remainder of
Canisters in
Batch

Release Batch
for Use

1 QC Can with
Highest Conc.

2 QC canisters –
Maintenance Can
and Highest Conc.
Can

Pass/Fail

Pass

Fail
OR
Recondition
Batch– 2 QC
CANS

Pass

System Maintenance

THEN
Pass/Fail

Fail

Note: This flow chart is designed for SCAN analyses, for SIM the number of QC canisters must include
all of the canisters designated for SIM reporting. The 24 hour leak check is not included in this chart;
however, the batch is to be released after all of the canisters have passed this check. Any canister failing
the leak check is to be placed on maintenance hold in LIMS.
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Standard Operating Procedure on Flow Controllers and Critical Orifices
1.0

SCOPE AND APPLICATION
This procedure is designed to provide the necessary steps and requirements for the assembly
(critical orifices), calibration and post calibration of flow controllers (FC) and critical orifices
(COA). These devices are needed to assure constant flow into the evacuated canister during
sampling.
The following describes the procedures used to prepare each flow controller prior to utilization
in the collection of air samples as well as the guidelines for the evaluation of these controllers
following use in the field. All flow controllers must be cleaned to ensure that samples are free of
contaminants, which could jeopardize sample integrity. In addition, calibration is required in
order to comply with client specific requirements for time-integrated sampling. This document
details the steps necessary for the proper cleaning and calibration of flow controllers.
This document also describes the assembly and calibration of critical orifices. A critical orifice
assembly is a low cost alternative to using mass flow controllers for source air contaminant
sampling. A critical orifice is a small-opening device placed in an air stream to regulate the flow
rate. When downstream and upstream pressure is maintained at or below a critical ratio (0.53),
the air flows through a particular size orifice and will achieve sonic velocity. This condition
stabilizes the flow rate at a value defined by the size of the orifice opening. The Hagen-Poiseulle
Equation is used to calculate the dimensions and assemble a critical orifice.

2.0

METHOD SUMMARY
Flow controllers are calibrated prior to sampling in the field and this is followed by a calibration
check (post calibration) when received from the field, before cleaning and they are manually
reset or zeroed.
Critical orifices are calibrated against a Master COA (already assembled for the designated
hour(s) of sampling) prior to its use in the field. After they are returned from the field, a post
calibration is conducted against the same Master COA.

3.0

DEFINITIONS
3.1

Flow Controller (FC)
A device used to collect time integrated air samples into a collection vessel, i.e. Summa
canister.

3.2

Critical Orifice Assembly (COA)
A device to regulate the air flow rate and used to collect time integrated air samples into
a collection vessel.
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3.3

Summa Canister
A stainless steel air sampling canister whose inner surface has been electropolished by
the proprietary “Summa” process to provide chemical inertness.

3.4

Time Integration
A sample collected for a specified time at a known flow rate.

3.5

ml/min
Milliliters per minute

3.6

psig
Pounds per square inch gauge

4.0

INTERFERENCES
Extreme care must be taken when handling flow controllers as they are easily damaged and this
could alter the set flow rate or calibration.
4.1

Tubing and Fittings
Tubing and/or fittings may be removed or damaged in the field.

4.2

Filters
Filters may be clogged if too much dust or fibers are taken in during sampling.

4.3

Moisture
The controller may be clogged if too much moisture is taken in during sampling.

4.4

COAs and Sulfur Compounds
The media request must be reviewed to determine if the COA will be or might be utilized
in the sampling of sulfur compounds as these compounds damage the stainless steel
tubing; therefore, refer to Section 7.2.2 if this is determined to be the case.

5.0

SAFETY
After the cleaning process, caution should be taken in the removal of the flow controllers from
the oven. Wearing insulated gloves will prevent burning of hands and fingers.
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6.0

SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE
Not Applicable

7.0

APPARATUS AND EQUIPMENT
7.1

Flow Controllers
7.1.1

Cleaning The flow controller cleaning system should be comprised of two
manifolds, a clean gas source, and electric ovens, as described below.
7.1.1.1 Flow Controller Cleaning Manifold
The manifold shall be constructed of 1/8”, 316 stainless steel tubing and
fittings. Each controller shall be attached to the manifold with a brass nut.
7.1.1.2 Critical Orifice Cleaning
The filter must be replaced prior to its reuse. If the COA is returned and
moisture is evident, the blank capillary tube must also be replaced.
7.1.1.3 Gas Source
The manifold must be connected to a class “A” cylinder of compressed
nitrogen or breathing quality air. All tubing and fittings shall be made of
316 stainless steel and the source pressure must be kept at 20psig with a
two-stage regulator. The pressurized gas outlet shall be isolated (with an
outlet pressure that will produce at least 5mL/min flow through each FC
on the cleaning manifold) with a 316 stainless steel two-way toggle valve.
7.1.1.4 Electric Ovens
The manifold shall be held inside an electric oven where the temperature
is set at approx 60°C. This temperature shall be maintained using an
integrated electronic thermostat.

7.1.2

Calibration
The FC and COA calibration system shall be comprised of one manifold, a
compressed UHP nitrogen gas source, a calibrated digital pressure/vacuum gauge,
and a calibrated digital flowmeter, as described below.
7.1.2.1 Calibrating Manifold
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The manifold should be constructed of 1/4” 316 stainless steel tubing, 1/4”
Teflon tubing, stainless steel 1/4” to 1/8” reducer fittings, 1/4” and 1/8”
brass Swaglok nuts and Teflon coated ferrules. Each controller and
critical orifice must be attached to the manifold with a brass nut (stainless
steel nut for a COA) and a Teflon ferrule to reduce the chance of
damaging the stainless steel inlet tubing of the controller.
7.1.2.2 Gas Source
The manifold must be connected to a class “A” cylinder of UHP nitrogen
gas with a certificate of analysis on file (batch or cylinder specific). The
source pressure shall be kept at 7 psig with a two-stage regulator and the
pressurized nitrogen gas isolated with a 316 stainless steel two-way toggle
valve. Use this set pressure to calibrate all the necessary COAs.
7.1.2.3 Pressure/Vacuum Gauge
A digital pressure gauge (it must have a current calibration and a
certificate on file) may be used as long as it has a range of at least 30”Hg
to 15psig (30”Hg minimum requirement for COAs). The gauge is used to
read the gas pressure going into the flow controller and the critical orifice.
The gauge shall be connected to the calibrating manifold by 1/4” 316
stainless steel tubing, 1/4” stainless steel Swaglok nuts and Teflon
ferrules.
7.1.2.4 Digital Flow Meter
The flow controller (it must have a current calibration and a certificate on
file) should be connected using 1/4” teflon tubing to an electronic
instrument used to calibrate airflow through the sampling equipment at a
unit rate of ml/min. The working range is 0.5mL/min to 1000mL/min.
7.2

Critical Orifices
The calibration of critical orifices uses the same equipment as is used for flow controllers
(7.1.2) with some additions (7.2.1). Refer to Sections 11.2 and 11.3 for additional
assembly and calibration information.
7.2.1

Calibration




Evacuated Summa canister (Master COA), 6L
Evacuated 1L canister
Evacuated 3L Silco canister
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7.2.2

Assembly


















7.2.3

8.0

Timer (minutes and seconds)
Refer to Section 11.2.1 for the additional information on assembly.

Type 304 stainless steel seamless tubing or Teflon - ¼” x 6’ (#89895K23,
McMaster Carr) or equivalent
Sulfur COAs – 9” Teflon tubing
Measure the appropriate length of tubing using a 12” ruler (Section 11.2,
Attachment C)
Bend one side of the tube to achieve a 90° angle at a point approximately 2/3
down its total length using a tube bender (omit if using Teflon tubing for
sulfur sampling)
Rim the inside and outside at both ends of the tube to make it smooth with a
file.
¼” female stainless steel compression fitting
Hy-lok ¼”T
¼”T reducer
¼” thermoplastic union (#50775K301, McMaster Carr) or stainless steel
union
¼” stainless steel ferrule
¼” red ferrule (supeltex M-1 ferrules, #22087 Supleco) or equivalent
¼” OD x 1/32” x 2um SS frit
blank capillary fused silica tubing (guard column)
Cut about 1cm of the column past the septum with the column cutter
¼” blue septa 100/pak maot 250C (#5128393, Alltech) or equivalent
Column cutter
1” heat shrink tubing 50ft roll (black) (#71322K399, McMaster Carr) or
equivalent

Cleaning and Maintenance The filter must be replaced prior to its reuse. If any
of the materials are modified, which may affect the flow, a new Master COA must
be assembled for calibration. If the COA is returned and moisture is evident, the
blank capillary tube must also be replaced.

STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS
Not Applicable

9.0

PREVENTIVE MAINTENANCE
Preventive maintenance is one of the best ways to keep flow controllers properly working for
long periods of time. Maintenance entries must be made into LIMS each time work is performed
on a flow controller no matter the extent. Types of maintenance include tightening ferrules,
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replacing filters, and replacing tubing, as necessary. Controllers requiring maintenance must be
taken out of service (put in a box labeled “maintenance hold”) and the status of the controller
entered into LIMS.
The flow controller maintenance log in LIMS must be kept and remain current to track the
history of all flow controllers.
The filters for COAs must be replaced following any use in the field. Additionally, if needed the
blank capillary tube must also be replaced if wear or moisture is noted.
10.0

RESPONSIBILITIES
It is the responsibility of the analyst and/or technician who is cleaning and calibrating the flow
controllers and critical orifices to comply with this procedure. Internal audits by either the
Quality Assurance Manager or Quality Assurance Director verify compliance with this
document.

11.0

PROCEDURE
The calibration for all flow controllers and critical orifices must be checked and cleaned
following any field use. The calibration must be evaluated per the procedure described in this
document. The client may request a flow controller setting from 30 minutes to 24 hours or
critical orifice up to 24 hours and this information must be provided on the media request in
accordance with the SOP for Media Request Fulfillment. This information is required to
determine the correct assembly dimensions for the Master and working COAs as well as for
performing the calibration procedures for the flow controllers and COAs (Master and working).
The request from a Client may be performed as long as the required flow to be measured falls
within the flow meter range specified in Section 7.1.2.4.
11.1

Flow Controller
Clients have the option to have samples taken in durations of 30 minutes to 24 hours.
This is accomplished by calibrating the flow controllers up to the duration of the
requested sampling procedure. This will let a linear amount of sample air into the
Summa canister for a specified time. Once the client has selected a time (in hours) for
sampling, the flow controller may be set appropriately. The operator must convert hours
into ml/min by dividing the hour selected into 120 (i.e., 120 / 8 hours = 15.0 ml/min).
Refer to Section 13.1.2 for the equation and Attachment B for additional information and
a summary of the appropriate converted flows.
11.1.1 Electronic Logbook The calibration logbook shall be maintained and kept up to
date. An entry must be made into the logbook every time a calibration or
calibration check is performed. Entries must include client name, asset
identification or barcode number, date of calibration, mL/min, flow, hour flow,
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post calibration (calibration check), percent difference (between initial and post
calibrations), date, initials and any comments including but not limited to failing
post calibration or maintenance hold. The electronic logbook for Flow
Controllers is stored in Q:\\Forms\FC_COA\FC Calibration Log 2010Current.xls. This logbook calculates the %D between measurements as specified
in this document. Follow the instructions on the instruction tab of the
spreadsheets.
Percent Difference Equation 1

A B
A

* 100

Where:
A
B

initial flow measurement reading
post calibration flow measurement reading

11.1.2 Calibration Attach the inlet of the controller to the manifold outlet of the
compressed UHP nitrogen source (finger-tight). The digital flowmeter must be
attached to the outlet of the flow controller (finger-tight). The digital flowmeter
may be switched on by a push button on the front of the instrument. The two-way
toggle valve on the manifold must be opened to allow the nitrogen flow. The
digital gauge attached to the manifold shall read 7psig. If it doesn’t, the dualstage regulator must be adjusted accordingly.
The coarse adjustment on the controller must be adjusted with a flathead
screwdriver to get within 1-2mL/min. The fine adjustment must be adjusted with
a small screwdriver to achieve the required unit rate mL/min. Observe a stable
flowmeter reading and record the value in the Flow Controller Calibration
logbook. Once the correct unit rate is achieved, the two-way toggle valve may be
closed and the controller removed from the flowmeter and the manifold. Refer to
Attachment B for sampling times and corresponding flow rates. Also, for those
clients specifically providing sampling location information at high altitudes,
refer to Section 13.1.2 for flow rates involving an altitude change from sea level.
11.1.3 Securing the Calibration All flow controllers must be secured following
calibration so the settings cannot accidentally or willfully be changed; therefore,
ensure that the caps are secure.
11.1.4 Post-Calibration All flow controllers which are sent back from the field must be
calibration checked (post calibration). Repeat the procedure detailed in Section
11.1.3 and refer to Section 12.0 for additional information.
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11.1.4.1 Acceptance Criteria (Post Calibration)
The percent difference between the initial flow measurement of the flow
controller and the flow from the post calibration must be ≤20%.
11.1.5 Resetting The controller shall be reset or zeroed by adjusting the fine
adjustment, counterclockwise, all the way from the full open position using a
small screwdriver. The course adjustment must be turned, with a flat-head
screwdriver; counterclockwise to the full open position.
Note: Refer to the Special Instructions (Client) Tab of Q:\\Forms\FC_COA\FC
Calibration Log 2010-Current.xls for those clients that have special instructions.
11.1.6 Cleaning Following the resetting procedure (see note above), flow controllers
must be cleaned. A manual batch processing system is used to clean flow
controllers, where they are placed in an oven at approximately 60°C on a cleaning
manifold and purged with high quality air for 2-3 hours. The controllers must be
affixed to the outlet with a brass Swaglok nut with a 9/16” wrench. The nut must
be tightened to the controller where a quarter-turn past finger-tight is sufficient.
The two-way toggle valve must now be opened in order to start the flow of
nitrogen through the controllers. If a full set of controllers is not being cleaned,
any unused manifold position must be capped off with a 1/8” brass Swagelok cap
in order to prevent nitrogen from bypassing the controllers and escaping through
the open position.
Following the 2-3 hour cleaning cycle, close the two-way toggle valve, open the
oven door and remove flow controllers from cleaning manifold with a 9/16”
wrench. The flow controllers must then be placed in a bin, labeled “Clean/Ready
for Calibration”.
11.2

Master Critical Orifice Assembly and Calibration

Since the Master COA is utilized to verify all working COAs, the assembly and
calibration is important and must be followed. All materials used in the Master COAs
assembly process must not alter the flow to those of the corresponding working COAs.
Otherwise, new Master COAs with the materials in question must be assembled and
calibrated. A logbook must be maintained with all of the information regarding the
different Master Critical Orifices.
11.2.1 Assembly Calculate the dimensions for the capillary column using the equation
in Sections 13.1.4, 13.1.5 based on the required sampling duration. The exact
dimensions for the COA may also be determined utilizing the EXCEL
spreadsheet located at G:\SIMI-CAN\COA\coa_calcs.xls (Hagen-Poisuelle
Equation sheet) (Attachment C). Enter the sampling hour and canister volume for
the dimension generation. Follow the steps in Section 7.2.2 and 11.2.2 for the
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assembly procedure and record the necessary information into the assembly
logbook as detailed in Section 11.2.3.1 below.
11.2.2 Identification A unique laboratory identification number must be assigned to
each new assembled Master COA, i.e. 6V-24-000 where 6V represents a six liter
summa canister and 24 is 24 hour sampling time and 000 is the Master notation
(all Masters have 000 as the number reference). However, if a new Master COA
is assembled with the same canister volume and sampling hour requirements, then
B, C, etc. must be added to the end of the number notation, i.e. 6V-24-000B.
In order to differentiate between Master COAs for sulfur sampling, the
identification must include “S” instead of “V”.
11.2.3 Master COA Logbooks
11.2.3.1 Assembly Logbook
The assembly logbook is utilized as a master list of the required
dimensions for COAs depending on the sampling requirements. Each
new Master COA must be included in this logbook and entries must
include unique IDs, dimensions, sampling information (in hours), and
desired flow rate, initials and date of assembly. This hardcopy logbook
may be discontinued and succeeded by an electronic log as long as the
required information is documented.
11.2.3.2 Calibration Electronic Logbook
The electronic calibration logbook shall incorporate all of the
information specified in the following section.
11.2.4 Calibration To calibrate the Master COA, a Summa canister vacuum change test
is performed where the difference in the canister vacuum is recorded at specific
time intervals using a calibrated pressure/vacuum gauge. The measurements are
recorded into an EXCEL spreadsheet (Attachment D) located at
Q:\Forms\FC_COA\Master COA Assembly (07_08).xls and placed into the
designated physical or electronic calibration logbook.


Once the device is assembled using the dimensions determined in 11.2.1, it is
attached to a fully evacuated (~29.8”Hg) 6L Summa canister (with calibrated
pressure/vacuum gauge).



Record the initial vacuum of the canister.
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Note: A 3 liter Silco canister may be required to calibrate a critical orifice for
sulfur samples.


Attach the Master COA to the gas source and digital flowmeter and initially
check the flow with the gas pressure set at 7psig (gas cylinder regulator) and
if the flow is between 20-100ml/min record the initial flow of the Master
COA and if not reset the pressure. Set the nitrogen pressure in order to
achieve a COA flow of between 20 and 100ml/min and record the N2 psig and
the flow of the COA in the spreadsheet. These two numbers will need to be
available for the calibration of the working COAs.



The canister pressure difference is read at timed intervals (6 plus the initial
reading), i.e. for a 1-hour COA take a pressure reading every 8.5 minutes (8
minutes and 34 seconds) for 60 minutes total (divide the required sampling
time in minutes by 7 for the exact required interval times). The readings must
be taken at specific intervals depending on the intended use of the COA.



The volume sampled per time interval is calculated using the following
equation. Utilize the EXCEL spreadsheet to record the necessary information
based on this equation:

P V
=
P V
1

1

0

0

Where:
P0
V0
P1
V1

Actual Recorded Initial Vacuum (~29.8”Hg)
Actual Canister Volume (L)
Pressure Change (Delta P or ΔP) (Hg)
Calculated Canister Volume (L)

For Example:
V1 

P1
V0  = 4.4 6  0.885906 L
P0
29.8

Where:
P0
V0
P1
V1

29.8”Hg
6L
4.4”Hg
Calculated Canister Volume (L)

Therefore, 0.885906L was added to the canister during the time specific
interval.
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11.2.5 Acceptance Criteria The following are specific requirements needed to accept a
Master COA assembly.
1. Change in vacuum; Delta P (ΔP) measurement <5.0”Hg
2. FINAL vacuum measurement >5”Hg
3. Total canister volume utilized ≥75% of the available canister volume
If each of these items is acceptable, the Master COA has been calibrated and may
be used to calibrate other orifices to be used in the field.
Percent Difference Equation 2
A B
B

* 100

Where:
A
B
11.3

Initial flow measurement reading from calibration measurements
Attachment B – expected flow based on assembled sampling time

Critical Orifice (Working)

Clients have the option to have samples taken in durations of up to 24-hours (Refer to
7.1.2.4 for information on the flow meter limitations). Once the client has selected a time
(in hours) for sampling, the critical orifice is assembled (if an assembled COA is
unavailable or quantities are limited). If such a sampling time is selected by the client
and a Master COA is unavailable, one must be assembled and certified according to
Section 11.2 (prior to calibration and shipment).
11.3.1 Electronic Logbook An electronic calibration logbook (separate from the flow
controller logbook) shall be kept current. An entry must be made every time a
calibration or calibration check is performed. Entries must include client name,
identification numbers, flows (ml/min) (Master and working COAs), hour, post
calibration flows (Master and working COAs), date (pre and post calibration),
operator initial, and any necessary comments. Refer to Q:\\Forms\FC_COA\COA
Calibration Log 2011.xls for the COA calibration log and acceptance for initial
and post calibrations. This logbook calculates the %D between measurements as
specified in this document.
11.3.2 Assembly and Identification The specific materials needed for the assembly are
listed in Section 7.2.2.


Cut 9” pieces of type 304 stainless steel tubing.
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Bend one side of the tube to achieve a 90° angle at a point approximately 2/3
down its total length.
Rim the inside and outside at both ends of the tube to make it smooth.
Attach the ¼” female stainless steel compression fitting with ferrule to the
shorter end of the tube.
Attach the ¼” stainless steel union to the longer end of the tube or
thermoplastic union for sulfur COAs.
Insert hy-lok ¼”T-¼”T reducer into ¼” stainless steel union. Replace ¼”
stainless steel ferrule inside the hy-lok reducer with a ¼” red ferrule and insert
the ¼” OD x 1/32” x 2um SS frit.
Select the dimension of the blank capillary fused silica tubing (guard column)
and insert it through the center of a ¼” blue septum until the column pierces
through.
Cut about 1cm of the column past the septum to eliminate the possibility of a
clogged tube.
Measure the column to the required length and cut. Refer to Attachment C for
the calculated dimensions and lengths of the capillary fused silica tubing for
the time integrated sampling.
Insert the column into the stainless steel tube with the septum side facing the
filter.
Assign a unique number to the critical orifice, i.e. 6V-24-# where 6V
represents a 6L Summa canister and 24 is sampling time and each COA is
numbered sequentially. Sulfur COAs are designated the same except a 3S is
used for 3L and S for sulfur. A barcode must be assigned i.e. OA####
sequenced by LIMS and etch back of tag with Canister volume and hour i.e.
6V-24 would be 6 Liter Canister for 24 hours.

11.3.2.1 Critical Orifice Assembly for Sulfur Compound Sampling
Due to the high reactivity of sulfur compounds, stainless steel
components can not be used to construct a critical orifice. Therefore the
device must be built with Teflon tubing and fittings. The assembly
procedure follows the same steps as in Section 7.2.2 with the exception
that a 9” Teflon tube is used instead of stainless steel and the critical
orifice is not bent at 90° angle. In addition, a Teflon connector is used
instead of a stainless steel nut.
11.3.3 Calibration
1. Cut off the shrink wrap or remove stainless steel union and replace the frit on
the working COA.
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2. Attach the appropriate Master COA (for the canister volume and sampling
time) to the manifold outlet of the compressed UHP nitrogen source (wrenchtight).
3. Attach the digital flow meter to the outlet of the COA.
4. The flow meter may be switched on by a push button on the front of the
instrument.
5. Refer to the Master COA Assembly logbook for the exact pressure required
for the nitrogen and the flow obtained at that pressure.
6. The two-way toggle valve on the manifold must be opened to allow the flow
of the nitrogen, adjust the regulator to the correct pressure as indicated above.
7. Record the initial Master COA flow (at Master assembly and calibration –
Section 11.2.4 (bullet #3); proceed until a stable reading is achieved.
8. The digital pressure/vacuum gauge attached to the manifold must read the
same psig as that used for the Master COA calibration. If it doesn’t, the dualstage regulator must be adjusted accordingly.
9. Measure and record the flow of the Master COA at the same pressure and
proceed until a stable reading is achieved.
10. Refer to the recorded flows of the Master COA from steps 8 and 9 above and
determine the percent difference.
11. If #10 was acceptable, remove the Master COA and attach the working COA
in question and record the flow with the same nitrogen pressure.
12. The frequency of the Master COA check should be approximately every 20
working COAs or every three hours which ever is more frequent.
11.3.3.1 Acceptance Criteria
 The percent difference between the initial Master COA check and each
subsequent Master COA check must be ≤10%.
 Initial Calibration - The percent difference between the flow of the
working COAs and the flow of the preceding Master COA must be
≤15%.
 Post Calibration - The percent difference between the flow of the
Working COAs and the flow of the preceding Master COA flow must
be ≤20%.
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Percent Difference Equation 3

A B
A

* 100

Where:
A

Master COA Initial flow at assembly and calibration
(11.2.4, bullet 3)
Master COA flow measurement reading at Working COA
calibration (#9 above)

B

Percent Difference Equation 4
A B
A

* 100

Where:
A
B

Working COA, initial flow measurement reading
Master COA flow measurement reading

11.3.4 Cleaning Once the COA has been calibrated place it into the oven for 2-3 hours
at ~ 60°C. For the COAs with the thermoplastic union, shrink wrap the Teflon
connectors which houses the capillary column with 5/8” black shrink wrap tape.
11.3.5 Post Calibration A calibration check is performed on all COAs sent back from
the field (post calibration). Acceptance is based on the same criteria as 11.2.4.
12.0

QA/QC REQUIREMENTS
12.1

Flow Controller QC Certification

12.2

Special requests, by clients, to have flow controllers’ quality control checked shall be
honored. This is achieved by filling a clean summa canister (using the flow controller in
question) with humidified zero air. The resulting sample is analyzed by GC/MS in
accordance with the SOP for Cleaning and Certification of Summa Canister and Other
Specially Prepared Canisters.
The controller is considered acceptable if the
concentration is less than ½ the reporting limit for any compound.
Logbooks
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All logbooks (electronic or hardcopy) must be completed in accordance with the
requirement specified in this document and the SOP for Making Entries into Logbooks
and Onto Analytical Records.
12.3

Inventory and LIMS

An inventory of all Master and working COAs shall be maintained either electronically
or manually. In addition, LIMS must be used for all flow controllers and notations of all
maintenance activities maintained. A record of malfunctioning flow controllers in need of
repair is provided by a “maintenance hold” in LIMS, this is to prevent it from going out
to the field.
13.0

DATA REDUCTION AND REPORTING
13.1

Equations and Calculations

13.1.1 Conversion of sampling time to mL/min for flow controllers:
120
F=
T

Where F is
T is

Flow in mL/min
Sampling time in hours

13.1.2 Conversion of sampling time to mL/min for flow controllers at pressures beyond
sea level:
P 0 120
F=

P1 T
Where
F is
T is
P0 is
P1 is

Flow in mL/min
Sampling time in hours
Pressure at sea level in mmHg
Pressure at designated elevation in mmHg

13.1.3 Flow Measurement - The flow and the opening of the critical orifice can be
determined by the following equations:
Q = 7.2 * AO

or

Q = 22.62 * r2

Where:
Q
AO
r

volume of flow (lpm)
Area of the orifice (mm2)
radius of the opening
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13.1.4 The Hagen-Poiseulle Equation - As fluid flows through a tube, its flow is
determined by pressure, diameter and length of the tube, and the fluid’s viscosity.
Q=

πPd 4
128ηL

Where P is Pressure 101325 Pa (1 atm)
d is diameter of tubing (m)
 is 3.1416
 is air viscosity constant 0.0173 centipoises (0.000173 mPa*s)
L is length of tubing (m)
Q is flow rate (m3 / s)
13.1.5 Hagen-Poiseulle Equation Simplified:
Q=

  1000  101325 mPa x d 4 (m 4 )
128  (0.00173 mPa x s)  L(m)

4
Q = 144  10 10 d m 3 s

L

Since Q (flow) =
Where

H=

T = requested time of COA
V = volume of summa canister (6L or 3L)
Q = mass flow rate
T0 = baseline configuration for 1-hour COA (12.5cm, 0.25mm)
T1 = new time of requested COA
H = hourly ratio of new COA to baseline 1-hour COA

V 1 Q1
T1
V 1 Q0
d4 3
=
=

and Q  1.44  1010
m
T 0 V 0 Q0
V 0 Q1
L

V 1 d04

H=
V 0 d 14
L1 =

volume
V
V
;Q=
and therefore T =
time
T
Q

L 0 V 1 L1 d 0 4
  
L1 V 0 L 0 d 1 4

H  V 0  L 0  d 1 d 0 
V1

Where

4

V0 = 6L
L0 = 12.5cm (0.125m)
d0 = 0.25mm
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H = hourly ratio

Using this equation, a new configuration can be calculated for any COA based on
time requirements.
14.0

METHOD PERFORMANCE

Not Applicable
15.0

POLLUTION PREVENTION AND WASTE MANAGEMENT

Not Applicable
16.0

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA

Not Applicable
17.0

CONTINGENCIES FOR HANDLING OUT OF CONTROL SITUATIONS
17.1

Unable to Calibrate FC

Check for blockage in the filter by removing the filter and passing nitrogen through the
flow controller without the filter. If the nitrogen flows freely then there is a blockage in
the filter. Take the controller out of service and put on maintenance hold in LIMS until
which time the filter may be replaced. All maintenance performed on a controller must
be incorporated into the log for flow controllers (LIMS).
17.2

Post Calibration Failure

If the post calibration differs from the original calibration by more than 20% (for flow
controller or COAs) the Project Manager must be contacted as soon as possible.
17.2.1 Flow Controllers Prior to any notification, check for blockage in the filter, note
whether the caps securing the fine or coarse adjustments have been tampered with
and check that all fittings are securely tightened. Determine the possible cause
and document in the associated job file and in the calibration logbook. Contact
the Project Manager in order for the client to be contacted to determine the fate of
the sample(s). The resulting decision must also be documented.
17.2.2 Critical Orifice Prior to any notification, check the source gas pressure and make
sure that the pressure is the same for the Master as the working and check for
blockage in the filter. Determine the possible cause and document in the
associated job file and in the calibration logbook. Contact the Project Manager in
order for the client to be contacted to determine the fate of the sample(s). The
resulting decision must also be documented.
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17.3

Flow Controller QC Failure

Trace the history of the flow controller in question by looking at previous maintenance
activities, calibration, quality control checks, clients, and sample type (ambient or
source). Re-clean the controller and perform a new quality control check. If the QC still
does not pass, take the flow controller out of service (put it on “maintenance hold” in
LIMS and make notation as to reason), replace filter, clean tubing, and check again.
17.4

Master COA Assembly Failure (Initial Calibration)

If the Master COA exceeds the specified criteria, the Master COA must be re-assembled
and the calibration procedure performed again.
17.5

Master COA Failure (At Working COA Calibration)

If the Master COA exceeds the ≤10% difference criteria at the time of the working COA
calibration, then the pressure from the source gas must be checked and adjusted to match
the initial pressure from the initial calibration from Section 11.2.5. Otherwise, check to
make sure that all fittings and connections are secure and that there is enough gas in the
source to perform the calibration.
17.6

Working COA Calibration Failure

If the working COA fails the ≤15% criteria check the items listed in the section above
and if necessary make a new working COA and perform the calibration again. Make sure
to create a new ID number with each new COA assembled. If this COA is new and has
never been calibrated or utilized in the field then the same identification may be used.
18.0

REFERENCES
o National Environmental Laboratory Accreditation Conference (NELAC), Chapter 5; Quality
Systems, June 5, 2003 and 2009 TNI Standards.
o SOP for Corrective Action, SOP Code ADM-CA
o SOP Cleaning and Certification of Summa Canister and Other Specially Prepared Canisters,
SOP Code SMO-CanCert
o SOP for Making Entries into Logbooks and Onto Analytical Records, SOP Code ADMDATANTRY
o SOP for Significant Figures, SOP Code ADM-SIGFIG
o SOP for Media Request Fulfillment, SOP Code MED-Media_Req

19.0

TRAINING PLAN
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All personnel performing the tasks on FC or COAs detailed in this SOP must have a completed
training plan (see attachment A) and all documentation shall be retained on file. Training for
Master COA assembly and calibration must also be on file.
20.0

METHOD MODIFICATION

Not Applicable
21.0

INSTRUMENT-SPECIFIC ADDENDUM

Not Applicable
22.0

23.0

CHANGES FROM PREVIOUS REVISION







7.1.1.1
7.1.1.3
7.1.2.4
11.1.1
11.1.5
11.1.6



11.2.1










11.2.3.2
11.2.4
11.3.1
11.3.3.1
12.1
17.6
18.0
Attachment A

Revised - Teflon ferrules are no longer added to inlet tubing of controller
Updated - Nitrogen gas may be used as gas source
Updated - Teflon Tubing is used, not rubber
Updated file path for electronic logbook
Updated file path for electronic logbook
Updated – A 9/16” wrench is used instead of a 7/16” wrench, nitrogen gas
used in cleaning process
Updated file path for electronic logbook and revised paragraph to read
correctly
Reworded
Reworded and updated file path for electronic logbook
Updated file path for electronic logbook
Revised 2nd bullet point & added 3rd bullet point
Split last sentence into two sentences
Revised first sentence
Added 2009 TNI Standards and Laboratory SOP references
Updated

ATTACHMENTS

Attachment A
Attachment B
Attachment C
Attachment D

Training Plan
Flow Controller and COA Calibration Conversion Chart
Critical Orifice Dimensions Chart
Master Critical Orifice Calibration Table
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Attachment A
Training Plan
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Training Plan for Flow Controllers and Critical Orifices
Trainee: _______________________________ Trainer:_________________________
1.

Read SOP:

2.

Demonstrated understanding of the scientific basis of time integrated sampling:

Training Duration: ___________ Trainer: ____ Trainee: ____ Date: _______
Training Duration: ___________ Trainer: ____ Trainee: ____ Date: _______

3.

Demonstrated familiarity with related SOPs:
SOP for Making Entries into Logbooks and onto Analytical Records; Rev. _____
SOP for Significant Figures; Rev. ____
SOP for Corrective Action; Rev. ____
Training Duration: ___________ Trainer: ____ Trainee: ____ Date: _______

4.

Observe performance of SOP:
___Flow controller assembly set-up
___Calibration and post calibration of flow controllers
___Container tracking
___COA master setup and calibration
___COA cleaning
___Critical orifice assembly and calibration

___Resetting flow controllers
___Cleaning flow controllers
___Logbook entries (FC)
___COA assembly
___COA for sulfur compounds

Training Duration: ___________ Trainer: ____ Trainee: ____ Date: _______

5.

Perform SOP with supervision:
___Flow controller assembly set-up
___Calibration and post calibration of flow controllers
___Container tracking
___COA master setup / assembly and calibration
___COA cleaning

___Resetting flow controllers
___Cleaning flow controllers
___Logbook entries (FC)
___COA assembly
___COA for sulfur compounds

Training Duration: ___________ Trainer: ____ Trainee: ____ Date: _______

6.

Independent performance of the SOP:
___Flow controller assembly set-up
___Resetting flow controllers
___Calibration and post calibration of flow controllers
___Cleaning flow controllers
___Container tracking
___Logbook entries (FC)
___COA master setup / assembly and calibration
___COA assembly
___COA cleaning
___COA for sulfur compounds
___Critical orifice assembly and calibration
___Initial demonstration of competency
___Five consecutive flow controller calibrations (within 10% of trainers post calibration)
Training Duration: ___________ Trainer: ____ Trainee: ____ Date: _______
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Attachment B
Flow Controller Calibration Conversion Chart
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Flow Controller Calibration Conversion Chart
To convert sampling hours into flow (ml/min): divide required sampling minutes by 60 (7 minutes,
7/60=X).

6L Canister – 30 minutes sampling time requirement, divide the selected sampling time (hour) into 120.
For example, 120/0.5hr. = 240 mL/min.
1L Canister – 30 minutes sampling time requirement, divide the selected sampling time (hour) into 120
and multiply by the required canister volume and divide by the usual canister volume. For example,
120/0.5hr.*1L/6L = 40 mL/min.

Sampling time (hour)

Flow (mL/min)

0.5
1.0
2.0
3.0
4.0
6.0
8.0
12
24

240
120
60
40
30
20
15
10
5

To correct for pressure differences at higher elevations (above sea level), use the
following formula to calculate the required flow:

Pressure at sea level (mm Hg)
Pressure at designated elevation (mmg Hg)

X normal calibration flow (ml/min)
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Attachment C
Critical Orifice Dimensions Chart

Critical Orifice Dimensions Chart
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Time
(min)

Time
(hour)

Canister
Vol (L)
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Standard Operating Procedure for Sample Receiving, Acceptance and Login
1.0

PURPOSE
The purpose of this standard operating procedure (SOP) is to describe the requirements and
guidelines necessary for effective sample receiving as well as the documentation associated with
this process. For the purposes of this document sample receiving is considered to be an allinclusive system, which comprises sample custody transfer, sample acceptance and sample login.
Additionally, this document describes the procedures relating to the Sample Management Office
for initiating any subcontract documentation.

2.0

APPLICABILITY
This standard operating procedure (SOP) is applicable to all samples delivered to this laboratory
and subcontracted out for analysis.

3.0

DEFINITIONS
3.1

Custody
The guardianship or safe keeping of a sample. A sample is considered to be in a person’s
custody if it is physically in their possession, or it is in their view after being in their
possession, or it was in their possession and then locked up or sealed to prevent
tampering, or it is in a secure area.

3.2

Chain of Custody (COC)
Record that documents the possession of the samples from the time of collection to
receipt in the laboratory. This record generally includes the number and types of
containers; the mode of collection; collector; time of collection; preservation; and
requested analyses. (NELAC)

3.3

Internal Chain-of-Custody
Procedures employed to record the possession of samples from the time of sample receipt
until disposal/storage and are performed at the special request of the client. These
protocols are handled electronically through LIMS.

3.4

Compromised Samples
Those samples which are improperly sampled, insufficiently documented, improperly
preserved, collected in improper containers, exceeding holding times and/or not received
intact when delivered to a laboratory.
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3.5

Holding Times (Maximum Allowable Holding Times)
The maximum times that samples may be held prior to preparation and/or analysis and
still be considered valid or not compromised. (40 CFR Part 136)

3.6

Preservation
Refrigeration and/or reagents added at the time of sample collection (or later) to maintain
the chemical and/or biological integrity of the sample. (NELAC)

3.7

Service Request (SR) \ Job File
A unique, computer generated laboratory number which is assigned to a sample or group
of samples submitted (at the same time) by the client representing one job or project.
The job or project includes specific sample management information, analysis data, client
correspondence, analysis report and other pertinent information comprising a single
sample submission containing one or more samples in a client’s project.

4.0

3.8

COC: Chain-of-Custody

3.9

SACF: Sample Acceptance Check Form

3.10

LIMS: Laboratory Information Management System

3.11

SMO: Sample Management Office

3.12

PM: Project Manager (may be referred to in other lab documents as PC/Project Chemist)

3.13

SMC: Sample Management Custodian

3.14

SDG: Sample Delivery Group

3.15

EDD: Electronic Data Deliverable

DISCUSSION
This procedure is essential in identifying compromised samples and ensuring the validity of the
laboratory’s sample data. Improper sample handling affects the credibility and acceptability of
analytical results, regardless of their accuracy and precision. Therefore, it is essential that all
samples be properly received and handled and that the documentation maintained accurately
reflects the integrity and processing of samples.
Handle all samples as potentially hazardous. Gloves should be worn when handling all samples,
safety glasses, and a lab coat shall be worn when handling liquid or soil(solid) samples. When
chemically preserving samples, always work under a hood. Also place broken or leaking samples
under the hood. Get assistance when confronted with any situation that appears to be dangerous.
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In the event of broken liquid or soil samples, SMO needs to cleanup using one of the following
procedures:

5.0



Liquids: Broken glass is handled carefully using disposable gloves and disposed of in the
Glass Disposal Box. Remaining sample and cleanup materials are disposed of in accordance
with the SOP for Waste Disposal.



Soils: Broken glass is disposed of in the Glass Disposal Box, and the soil is disposed of into
the 55-gallon soil drum. This information is noted on the Service Request Form and the PM
is notified. Soil that is still intact in a glass jar may be salvaged with client’s approval.

RESPONSIBILITIES
All employees involved with sample receiving, acceptance and login must ensure the procedures
described in this document are followed. More specifically, SMO personnel, Project Managers
and the Sample Management Custodian are responsible for complying with and implementing
the procedures listed in this document.

6.0

PROCEDURE
Upon sample receipt, the condition, including any abnormalities or departures from normal or
specified conditions as described in the test method or method standard operating procedure
must be recorded. All of the information including any other observances must be recorded on
the Sample Acceptance Check Form (Attachment 2) and other associated documentation as
detailed in the following procedures. Refer to Section 6.3 for the necessary procedures and
documentation requirements dictated by abnormalities or departures.
6.1

Sample Custody
Upon delivery to the laboratory, the sample(s) must be transferred (as soon as possible)
to a Sample Management Custodian (SMC) or a representative of the laboratory who
accepts and assumes custody of the sample(s). Samples are transported to the laboratory
by a number of means including courier, common carrier, sampler or client
representative. The acceptance of a sample is achieved by presenting a signature, date
and time of receipt in accordance with the requirements of the transmitter and client such
as an electronic board (i.e. FedEx) and Chain of Custody Form. Sample shipping
containers are examined for the presence and condition of custody seals, locks, shipping
waybills, etc. After opening shipping containers, remove any other documents in order to
evaluate login priority (see note below) and continue processing the samples.
Note: Rush requests and samples with short holding times are given top priority for
processing. Sample Custodian alerts Project Manager and analysts by calling them
and distributing copies of the COC and any other pertinent documentation. Refer
to Table 7-1 in the Quality Assurance Manual for Sample Preservation and Holding
Times which list maximum allowable hold times.
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6.1.1

Shipping Receipts and Chain of Custody (COC) Forms
6.1.1.1 Packing Slips
A copy of the packing slip must be kept, whenever possible, as part of the
permanent chain of custody process and placed in the job file.
6.1.1.2 Chain of Custody Forms
These forms may be identical to the one issued by the laboratory (see
Figures 7-1 and 7-2 in the Quality Assurance Manual) or clients may
submit samples using a similar form. The SMC or designee shall sign the
COC and add the date and time of receipt. In addition, the service request
number must be added to the COC form at the time of sample login.

6.1.2

Legal/Internal Chain of Custody (COC)
When samples are logged in using LIMS, the system automatically generates an
internal chain of custody each time a sample is scanned into possession for use
within the laboratory. This internal COC may be accessed anytime during the
laboratory procedures and is provided to the client upon request.

6.2

Sample Receipt and Login
In order to evaluate the state of a sample upon receipt, the laboratory must evaluate
certain parameters including container type, volume and preservation (thermal and
chemical). Compare the findings against the specified criteria in Sample Preservation
and Holding Times Tables in the most recent Quality Assurance Manual (Table 7-1).
Refer to Section 6.3 for the discrepancy/exception and the rejection of samples
procedures.
Important: For odorous samples, refer to Section 6.7.1 for the handling procedure.
6.2.1

Service Request Form
A Service Request form (Attachment 3) shall be completed in LIMS for all
samples received by the laboratory using the information provided on the sample
receipt documentation (e.g., COC) and data collected by the SMC. A copy of this
completed form shall accompany the sample(s). The following includes a
description of the key components.
1.
2.
3.
4.
5.

Service Request Number: Client’s job file number (automatically assigned)
Report Name: Name of Client that shall be on report.
Reporting Address: Address of the Client that will be on the report.
Project Name: Client’s referenced study or project name.
Project Number: Client’s reference study or project number.
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6. ISR Number (if applicable): Internal Service Request (between Columbia
Analytical laboratories)
7. Date Received: Date the laboratory actually received samples.
8. Purchase Order: Client’s purchase order number or verbal notation (default).
9. Project Manager: The PM responsible for all client activity for job file.
10. TAT: Sample turn around time (normal TAT, if not specified).
11. Initials: Initials of SMC or alternate logging in the sample(s).
12. Sample Type: Type/container of sample submitted by client.
13. Comments: Any comments concerning the sample or samples being submitted
including short hold times.
14. Tier: QC level if one is given on the ISR or COC.
15. EDD: If EDD is required or not.
16. Method: Specified method for the samples to be analyzed.
17. Sample ID: Client’s specified sample identification.
18. Test(s) Required: Number of methods for analysis on the samples.
19. Date Collected: Sampling date for each sample.
20. Time Collected: Sampling time for each sample.
21. Sample Type: Sample matrix for each sample.
Note : Some of the information (client’s project name or number) may not be
provided and will not be included on the form.
6.2.2

LIMS Login
Prior to sample arrival, the Project Manager may create a sample delivery group
(SDG) in LIMS based on project information and in accordance with the SOP for
Project Management. Analysis information associated with each sample is stored in
this SDG. When samples arrive, the custodian uses this SDG as a template to create a
job folder specific to the samples received. The custodian could either manually
search SDG information from LIMS or find it by scanning the barcode of the bottle
order form (also known as Bottle Order \ Sample Supplies Summary form).
Once the correct SDG has been selected, a sample template is chosen from the SDG
template that best matches the analyses stated on the COC for each sample included
on the COC. Once all the samples are chosen the custodian creates a unique job
folder. Job folder is then edited as necessary (e.g., project name and number, date
and time of sample collection, and client sample IDs).
Each sample container for a sample is given a unique lab code by the LIMS
system. This lab code is express in the format of PYYJJJJJ-sss.ccc.
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Where:
“P” is the current lab ID code for Simi Valley ,
“YY” is the two-digit year code (e.g., 12 for Y2012),
“JJJJJ” is the five-digit job number (e.g., 00001 for the first project),
“sss” is a three-digit sample ID number;
“ccc” is the three-digit container ID number.
An example for the second container of the first sample for the first job of year
for 2012 would be P1200001-001.002. The alphanumeric code before the dash is
the job number, the number after the dash is sample ID and the number after the
period is container ID.
6.2.3

The SMC shall complete and generate a
Sample Acceptance Check Form
Sample Acceptance Check form (Attachment 2) based on the information
specified in this section. This form is given to the PM and electronically
accessible so that Chemists may input additional preservation check information.
Once the samples have been checked and the SACF produced, the form is to be
saved
at
G:\\STARLIMS\Sample
Acceptance
Check
form
(as
SR#_Client_Project) so that additional information such as pH may be added.
6.2.3.1 Sample Acceptance Policy Sample containers are removed and organized
according to the COC identification and analyses. The sample conditions are
checked to ensure sample integrity has not been compromised. These steps
are listed to complete the criteria for the acceptance or rejection of
samples but they do not necessarily occur in this order. Each point is an
evaluation requirement which must be used to complete the Sample
Acceptance Check form.








Sample submission documents are properly used, fully completed (in
ink) and shall include the client, sample identification, project name or
location, date and time of collection, collector’s name, sample type,
preservation type (if applicable) and any special remarks concerning
the sample.
Proper sample labeling is considered: unique sample identification
(ID), durable labels (labels that are not easily removed) and the use of
ink.
Sample containers checked for integrity (broken, leaking, Tedlar®
bags are received flat, under inflated or with the valve open, Summa
canisters are received under an unacceptable vacuum or with the valve
open, etc.). Reject samples with broken or leaking containers.
Sample container labels and/or tags agree with the sample
documentation (ID, required analyses, etc.).
Adherence to specified holding times (see reference Table 7-1 in the
Quality Assurance Manual)
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Appropriate containers (size, type) are received for the requested
analyses (see reference Table 7-1 in the Quality Assurance Manual).
Proper temperatures of sample containers, if applicable (see 6.2.3.2
and reference Table 7-1 in the Quality Assurance Manual).
Adequate sample volume (see reference Table 7-1 in the Quality
Assurance Manual)
Assessment of proper sample preservation, where applicable (see
6.2.3.3 and reference Table 7-1 in the Quality Assurance Manual).
Reject samples preserved with the inappropriate preservatives for
which the requested analysis has been compromised (e.g., cyanide
samples preserved with acid).
Any notation made by other persons accepting the sample and any
evaluations made and noted on the associated documentation.

Once the samples have been checked against the Sample Acceptance Policy,
the sample custodian must generate a Sample Acceptance Check form,
sample identification labels, and Service Request form (optional). The
Project Manager is responsible for generating and emailing the Sample
Receipt Acknowledgment form (Section 6.4) if requested. The sample
login forms and labels must be completed to properly track laboratory
samples.
The temperature of all coolers
6.2.3.2 Measurement of Temperature
containing samples requiring thermal preservation shall be taken using a
verified thermometer calibrated against NIST standards and the data
recorded (with correction factor applied) on the Sample Acceptance Check
form (Attachment 2).
A reading shall be taken by placing the thermometer in the cooler so as to
give an accurate reflection of the cooler temperature (i.e. not directly on
ice or blue ice and at approximate sample level or in the temperature
blank, if supplied). The lid must be closed to allow enough time for the
thermometer to reach equilibrium (i.e., a minimum of five minutes) before
the temperature reading is taken and recorded. The arrival temperature
check is considered acceptable if the following is adhered to:




Samples have a temperature of +/-2°C of the required temperature or
the method specified range; or
Samples with a required temperature of 4°C have a temperature
ranging from just above freezing of water to 6°C; or
IMPORTANT: The US EPA has published revisions to the Code of
Federal Regulations at 40 CFR 136 and 40 CFR 141. These revisions,
known as the Method Update Rule (MUR), became effective 4/11/07
and contains a revised approved methods tables and temperature
requirements. A number of the methods have been updated and for
those methods the temperature requirement has been updated to ≤6°C.
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Refer to Table 7-1 in the most recent Quality Assurance Manual for
the specific methods that are affected.
Note: Samples that are hand delivered to the laboratory immediately
following collection may not meet these criteria. This is
considered acceptable if there is evidence that the chilling process
has begun such as arrival on ice. Include a notation on the Sample
Acceptance Check Form.
6.2.3.3 Chemical Preservation A pH measurement may be required on certain
tests, the pH value shall be documented on the Sample Acceptance Check
Form. Perform this check in accordance with the applicable method SOP
and the SOP for Laboratory Storage, Analysis and Tracking.
The pH of the sample shall be checked with a narrow ranged pH indicator
strip (preferable). Take a small aliquot of the sample with a transfer
pipette and place a few drops onto the pH indicator strip. Ensure that a
new pipette is used for every sample container to prevent crosscontamination. Refer to Section 6.6 on specific information for
subcontracted jobs.
6.2.3.4 Headspace Check for headspace in VOA vials. Pay close attention to
samples that are opaque; bubbles may not be easily observed. Samples with
heavy sediments may stick to the vial, making it appears to have no bubble
when the vial is inverted. Any bubble in the sample should not exceed 5-6
mm.
6.2.3.5 Summa Canisters
The pressure of each Summa canister shall be
checked and recorded at the time of receipt to ensure the sample has the
appropriate volume. The initial (upon receipt) pressure shall be noted on
the Service Request Form under Initial Reading (inHg or psig) and on the
back of the sample tag. At the time of sample submission, ambient air
sampling canisters will likely have a vacuum (negative pressure). If the
canister has a negative pressure, the gauge will read in inches of Mercury
(inHg) or pounds per square inch (psig) depending on the gauge used. If
the reading is inHg, the value must be converted to psig (A conversion
chart may be used and is located in the SOP for Evaluation and
Pressurization of Specially Prepared Stainless Steel Canisters
Attachment B). Vacuum readings entered in inHg to the system will be
automatically converted to psig.
Returned canisters that are not samples are logged in and handled
following the same procedures. Canisters received at an initial pressure
lower than -9.8 psig (-20.0 inHg) are shelved on a canister rack outside
SMO (P-101) for the canister department to clean. Canisters received that
have an initial pressure higher than -9.8 psig (-20.0 inHg) are placed on a
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canister rack in SMO for screening before they are returned to the canister
department for cleaning. This procedure must be performed in accordance
with the SOP for Evaluation and Pressurization of Specially Prepared
Stainless Steel Canisters.
6.2.3.6 Sample Login Contingency Plan
This section is designed to
detail the sample custody and receipt procedure for samples that are
delivered to the laboratory late in the day or when the SMC or designee is not
present. If sample(s) are delivered under thermal preservation, laboratory
personnel shall evaluate the cooler temperature per Section 6.2.3.2. The
temperature must be noted on the COC form along with the date and initial of
the person making the notation. Refer to the Quality Assurance Manual for
information on preservation requirements, which are listed by method and
sample type. The person, following acceptance, evaluation and analysis (if
performed), should place the samples in the appropriate storage location in
accordance with the SOP for Laboratory Storage, Analysis and Tracking
and submit the paper work to SMO in order for the login process to be
completed.
6.2.3.7 Short Hold Times When samples are delivered to the laboratory with
little remaining on the hold time it may be possible for the analysis to
proceed prior to the login process. The following are circumstances where
this is allowed.



Tedlar bag samples only
If there is no time for sample(s) evaluation and login prior to hold
time expiration and an analyst is able to analyze the sample(s)
immediately.

However, there are requirements that must be followed by the analyst(s) if
the samples are to be analyzed prior to sample login.





At a minimum, the analyst shall review/compare the chain of
custody with the samples received to ensure that the sample
identifications, etc. are correct.
It is imperative that the client sample ID be referenced on all
laboratory analytical documentation.
Also, the analyst should check the integrity (i.e. leaking or flat
Tedlar bag) of the samples and make any notations on the
associated documentation.
Additionally, once the samples have been analyzed they are to be
immediately delivered back to SMO for the sample acceptance and
login procedures detailed in this SOP.
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6.2.3.8 Sample Identification Labels After samples have been logged into the
computer and the lab ID assigned, the SMC shall print labels for each
sample container received. Each computer-generated label is affixed to
the appropriate sample container, where possible. Certain sample
containers, such as solid adsorbent cartridges, are placed in a sealed bag
identified with the job number and all the laboratory ID codes associated
with each sample in the bag.
6.2.3.9 Sample Login/Labeling Verification After labels have been applied to the
corresponding sample containers, they should be verified by a second person
to ensure proper labeling. Place all associated documentation into the job
file and submit to the Project Manager.



6.3

Once the documentation has been generated and the labeling verification
has been performed, the custodian must complete the first section of the
LIMS Sample Login Verification Form (Attachment 4).
The Project Manager responsible for the project verifies login
information. This process is documented on the LIMS Sample Login
Verification form. It is only after this secondary review that the job
folder is released out of the login console to the job in progress area,
making the analysis information available to the analysts.

Discrepancy / Sample Rejection Procedures
Any discrepancies or concerns are noted on the Sample Acceptance Check Form (per
Sample Acceptance Policy, see Section 6.2.3.1) and immediately communicated to the
appropriate Project Manager. If and when there is any doubt as to the suitability of a
sample to be tested such as a leaking valve, broken container, etc. the SMC shall inform
the PM. Regardless of the discrepancy, the PM shall be responsible for coordinating all
correspondences and consulting with the client for further instructions before the
laboratory may proceed. However, when there are short holding time constraints, the
laboratory may complete the sample analysis, where possible for all samples in the
client’s job file including the sample in question.
6.3.1

Chemical Preservation for Water and Soil Samples Contact the PM and if the
PM approves adding preservative to bring sample within the proper range, be sure
to record the specific sample container identifications, preservative added,
including type, lot number(s), and final pH on the Sample Acceptance Check
form (Attachment 2) (even if subcontracting). Refer to Section 6.6 for
information on sub-contracting and splitting samples, where appropriate. When
chemical preservation is performed in the laboratory the Preservative Tracking
Log (Attachment 1, SOP for Media Request Fulfillment) must be utilized for
documentation purposes.

6.3.2

Login Revisions
Changes to SR forms may be made by anyone authorized
for sample login and Project Management capabilities; however, it is
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recommended that whenever possible documentation of the reasons for the
changes and the person making those corrections is documented and any copies of
the original must be retained and marked as obsolete.
6.4

Sample Receipt Acknowledgment
An acknowledgment form (Attachment 5) may be accessed and emailed to the client,
along with a PDF of any other requested documentation.

6.5

Job File and LIMS Documentation
The sample documentation shall be maintained in each client’s job file in accordance
with current procedures and shall at a minimum include:








Original chain of custody form (if utilized) with the laboratory job number
Service Request Form
Preservation Tracking Log, if utilized
Sample Acceptance Check Form
Sample Login Verification Checklist
Any documentation including memos or transmittal forms, which are transmitted to
the laboratory by the common carrier, courier, sampler, or client.
Any internal documentation which is pertinent to the handling and/or analysis of the
samples.

Note: The original and all copies and revised versions of documentation must be kept in
the associated job file.
Once the samples have been received, accepted (or rejected) and logged into the laboratory
system, a job file (referencing the corresponding service request number) must be created
and all receipt, acceptance and login documentation included. The COC is to be scanned
into a PDF and attached to the LIMS job file. The job file must be submitted to the
appropriate Project Manager for approval. The job file will be kept in a designated area for
the inclusion of all the remaining documentation for the project including analytical data,
invoices, etc.
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6.6

Sample Transfer between Laboratories
The following must be adhered to for all samples, extracts, digestates and split samples
that are transferred, carried or shipped from one laboratory to another (between InNetwork laboratories and to laboratories outside of the Network). Samples are generally
prepared for shipping by packing bubble wrapped glass containers in a cooler filled with
blue ice (or ice). Custody seals are signed and dated and placed on the front of the
cooler. The cooler is then sealed with packaging tape. For specific information on
sample transfer to the off site preparation facility, refer to the SOP for Laboratory
Storage, Analysis and Tracking (Also, refer to 6.6.1.3).
Samples not analyzed at the laboratory are subcontracted to pre-approved laboratories
(internal and or external). Samples are logged in for the required tests and assigned a
subcontract lab (as assigned by the PM in the SDG, by flagging the team column of the
folder with the appropriate sublab). A subcontract COC is printed from LIMS once the
login has been completed. The subcontract COC is then placed in the job folder after a
copy of document is made.
Note: If LIMS does not have the appropriate test or sub-contract laboratory code, a
Request for Test Code or “Sublab” form is filled out and submitted to corporate IT. In
addition, if the sublab is not specified in the SDG, it will automatically be flagged and a
subcontract lab must be selected. Contact the PM, if this occurs.
6.6.1

In-Network Sample Transfer This laboratory, when transferring samples to an InNetwork laboratory, could either initiate a new chain of custody record or use a
photocopy of the original chain of custody record. The SR number from the
originating laboratory may remain the same when subcontracting to a laboratory
within LIMS; and any documentation generated by the laboratory would be
included in that job file.
6.6.1.1 A new chain of custody record may be initiated if the number of samples
or analyses is small enough so that it is not too time consuming to write
out the new chain of custody record. The sample custodian at this
laboratory must accurately transfer the entire client and sample
information to the new chain of custody record and sign and date
relinquishing it and the samples.
6.6.1.2 A photocopy of the original chain of custody record may be used when the
number of samples or analyses is large or the chain of custody record is
complicated and it would take a lot of time to rewrite all the client and
sample information on a new chain of custody record. On the chain-ofcustody-record-photocopy, the sample custodian preferably using blue ink
must:
 Indicate which samples have been sent by crossing out the samples
retained;
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Correct the number of sample containers actually being transferred by
crossing out the number and writing the number of bottles sent;
Indicate which analyses the subcontract network laboratory will be
performing by highlighting the analyses to be performed and/or
crossing out the analyses not subcontracted;
Write the service request number of the originating laboratory on both
the original chain of custody record and on the chain-of-custodyrecord-photocopy; and
Sign the chain-of-custody-record-photocopy relinquishing it and the
samples.

A photocopy of this completed document shall be placed in this
laboratory’s project file. The receiving network laboratory should treat
this photocopied chain of custody record as its official chain of custody
record for their project file. This chain-of-custody-record-photocopy must
be signed, preferably using blue ink, when the samples are received and
logged in at the receiving network laboratory. It will be retained by the
receiving network laboratory and a photocopy returned to the originating
network laboratory with the final analytical report.
6.6.1.3 Off-Site Extraction Facility Samples are received at the main laboratory
and transported to the off-site extraction facility located at 2360 Shasta
Way, Unit G, Simi Valley, CA utilizing LIMS for custody relinquishment.
 Samples (PUF, PUF/XAD-2 cartridges and filters) must be
transported, wrapped in aluminum foil in tightly sealed glass jars
and maintained at <4°C with blue ice.
 VOA vials must be wrapped in bubble wrap and transported in a
cooler with blue ice to adhere to the temperature requirement of
4°C+/-2°C.
The technician must use LIMS when receiving the samples to relinquish
extracts to the analyst for storage and analysis.
6.6.2

Sample Transfer to an Out of Network Laboratory (Interlaboratory Transfer)
The originating laboratory, when transferring samples to a laboratory outside the
network, must initiate a new chain of custody record. This will help to protect the
identity of our customer from the outside laboratory and maintain client
confidentiality. The sample custodian will indicate that this laboratory is the
client on this new chain of custody record and must accurately transfer all the
sample and analysis information. Also, the purchase order number is to be
included on the new chain of custody record. The new chain of custody record
must be signed and dated relinquishing it and the samples.
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6.6.2.1 pH Adjustment
Certain methods require a pH check and adjustment
to be recorded on the Sample Acceptance Check form. After performing
pH adjustment place a yellow tape with the words “pH Check” and “date
and time” of adjustment across the top of the bottle. Measure pH after 16
hours; adjust pH if necessary, and repeat the process until proper pH is
obtained. The analyst will perform the pH check at the time of analysis.
If received within two weeks of collection, acid preserve upon receipt in the
laboratory to lower pH to <2. Following acidification, the sample should be
mixed, held for 16 hours, and then verified to be pH <2 just prior to sending out
to sub-contract network or out of network laboratory. If for some reason such as
high alkalinity, the sample pH is verified to be >2, more acid must be added, and
the sample held for 16 hours until verified to be pH <2.
6.6.3

6.7

Splitting Samples
Avoid splitting whole volume analysis samples; e.g., BNA,
pesticides, PCBs. Make appropriate sample splits by pouring sample into
containers with appropriate preservative already added.

Storage and Documentation Distribution
When all samples have been labeled and verified, they are to be placed in the designated
storage areas per the SOP for Laboratory Storage, Analysis and Tracking. Where
necessary, there are refrigerators and freezers dedicated for specific storage requirements
(e.g., Wet Chem, SVOA, etc.) and specific locations entered in the Sample Location
module of LIMS.
All documentation (e.g. COCs, Sample Acceptance Check Form, Sample Login
Verification, etc.) are to be placed inside the Job Folder and given to the PM. The PM
will then distribute the folder to the appropriate department.
6.7.1

7.0

Odorous samples (ex., Tedlar bags or VOAs for
Odorous Sample Storage
sulfur) are to be placed in the SMO hood for login and labeled with a “HIGH
SULFUR CONCENTRATION” caution sticker. The PM is to be contacted so
that the best course of action may be taken to prevent any laboratory
contamination. Following login, every possible precaution is to be taken when
storing the samples; therefore, wherever they are stored must minimize any crosscontamination between stored samples and into the lab air for possible
contamination into laboratory systems. Segregation of samples must be
performed as necessary to ensure that no contamination occurs between samples,
extracts, and standards. After analysis, the odorous samples are returned to the
SMO hood for disposal the next day upon PM approval.

QA/QC REQUIREMENTS
The Quality Assurance Director and/or the Quality Assurance Program Manager shall assess
adherence to the guidelines described in this SOP.
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8.0

RECORDS
Forms, Checklists and other required documentation to be maintained are listed in Section 6.5.

9.0

REFERENCES
9.1
9.2
9.3

9.4
9.5
9.6
9.7
9.8

10.0

NELAC Quality Systems Standard, Section 5.5.8, Handling of Samples, June 5, 2003 and
TNI 2009 Standards.
US EPA Methods Update Rule (MUR), effective 4/11/07.
HQ Air Force Center for Environmental Excellence, Technical Services Quality
Assurance Program, GUIDANCE FOR CONTRACT DELIVERABLES, APPENDIX C:
 QUALITY ASSURANCE PROJECT PLAN (QAPP), Final Version 4.0.02, May
2006.
General Requirements for the Competence of Testing and Calibration Laboratories,
ISO/IEC 17025, second edition, 2005-05-15.
AIHA LQAP Policy Document – Module 2A Revision 11: July 15, 2010 Effective Date:
September 13, 2011.
SOPs for Media Request Fulfillment; Project Management; Laboratory Storage, Analysis
and Tracking.
Department of Defense Quality Systems Manual for Environmental Laboratories, 10/25/10
Version 4.2.
Minnesota Administrative Rules, Department of Health, Chapter 4740,
Laboratories; Accreditation Requirements.

CHANGES FROM PREVIOUS REVISION
Section/Attachment

Changes

Section 2.0
Section 3.7
Section 4.0
Section 6.2.2
Section 6.2.3
Section 6.2.3.1
Section 6.2.3.2
Section 6.2.3.3
Section 6.2.3.5
Section 6.6.1
Section 6.6.1.1
Section 6.6.1.2
Section 6.6.2
Section 6.6.2.1
Section 6.7
Section 8.0
Section 9.1

Revised wording
Revised definintion
Revised
Updated SOP reference
Updated to reflect current procedures
Revised last paragraph
Revised first paragraph
Revised wording
Vacuum values may be read in psig or inHg
Changed “CAS Laboratory” to “In-Network”
Changed “CAS Laboratory” to “In-Network”
Changed “CAS Laboratory” to “In-Network”
Changed “CAS Laboratory” to “In-Network”
Removed references to Metal Methods
Removed references to Soil/Water VOCs
Revised sentence
Updated reference
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Section 9.5
Section 9.7
11.0

ATTACHMENTS
Attachment 1
Attachment 2
Attachment 3
Attachment 4
Attachment 5


Updated reference
Updated reference

Training Plan for Sample Receiving
Sample Acceptance Check Form
Service Request Form
Sample Login Verification Form (also included in SOP for Project
Management)
Sample Acknowledgement Form

Forms are examples & may be modified as long as the minimum requirements of this
document are met.
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ATTACHMENT 1
Training Plan for Sample Receiving
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Training Plan for Sample Receiving, Acceptance and Login
Trainee: __________________________ Trainer: ___________________Date:
1.

Read this SOP

Trainer: ____ Trainee: ____ Date: ________

2.

Read Holding Time, Matrix Table (Table 7-1 of QAM)

Trainer: ____ Trainee: ____ Date: ________

3.

Demonstrated understanding of
Sample Acceptance Check Form & Chain of Custody Form

Trainer: ____ Trainee: ____ Date: ________

4.

Demonstrated familiarity with related SOPs; e.g.,
Trainer: ____ Trainee: ____ Date: ________
 SOP for Making Entries into Logbooks and onto Analytical Records
 SOP for Laboratory Sample Storage, Analysis and Tracking
 SOP for Corrective Action
 SOP for Media Request Fulfillment

5.

Sample Receipt:
Trainer: ____ Trainee: ____ Date: ________
Understands and knows Sample Hold Times for different methods, media and matrices (or where to find info.)
Understands Sample Receipt Procedures during business hours as well as after hours
Knows acceptable temperature for cooler/samples received and how to evaluate and document that information
Knows how to check liquid samples for air bubbles and how to document information
Knows how to check all samples for integrity & if they are compromised ( & what this means), how to document
Knows appropriate containers for samples received according to requested analyses
Knows adequate sample volume for the analyses requested
Knows the proper preservation of samples received according to the requested analyses
Knows when & why the project manager needs to be notified
Knows how to check canister pressures

6.

Sample Login:
Trainer: ____ Trainee: ____ Date: ________
Understands procedure of login and can successfully accomplish the task
Understands every field of the SR form
Able to generate a completed project/job – SR form
Understands the Sample Acceptance Check Form and how to utilize it for different media
Understands the Sample Receipt Acknowledgment Form and how to utilize it
Understands the SR form “Draft” copy and know when to utilize it
Understands the notes that are required at the top of the SR form (i.e., pressurize with helium) and why
Understands the documentation that must accompany canisters to pressurization
Understands when an NCAR must be generated in SMO and uses correct format
Able to submit hardcopy project requirements and how to document special requirements (& what is important to
include) on SR form
Knows steps in documenting samples received outside of hold time
Know how to properly label samples during login

7.

Container Tracking Program
Trainer: ____ Trainee: ____ Date: ________
Demonstrates knowledge of receiving sample media back into the laboratory

8.

Freezer & Refrigerator Temperature Readings
Trainer: ____ Trainee: ____ Date: ________
Read SOP for Calibration and Use of Laboratory Support Equipment
Logbooks (Calibration logbook & Freezer / Fridge Temperature logbook)
Knows required temperatures
Understands what to do if a temperature exceeds the required temperature (i.e., documentation, notification of QA)
Ability to calibrate thermometers using appropriate NIST traceable thermometer
Applies correction factors to applicable laboratory thermometers
Reset digital thermometers when appropriate
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ATTACHMENT 2
Sample Acceptance Check Form
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Columbia Analytical Services, Inc.
Sample Acceptance Check Form
Client:
Project:
Sample(s) received on:

Work order:
Date opened:

by:

Note: This form is used for all samples received by CAS. The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of
compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

1
2

Were sample containers properly marked with client sample ID?
Container(s) supplied by CAS?

3

Did sample containers arrive in good condition?

4
5

Were chain-of-custody papers used and filled out?
Did sample container labels and/or tags agree with custody papers?
Was sample volume received adequate for analysis?

6
7
8

Are samples within specified holding times?
Was proper temperature (thermal preservation) of cooler at receipt adhered to?

9

Cooler Temperature
Was a trip blank received?

10

°C

Blank Temperature

Trip blank supplied by CAS: Serial #
Were custody seals on outside of cooler/Box?
Location of seal(s)?

Sealing Lid?

Sealing Lid?

Were seals intact?
Do containers have appropriate preservation, according to method/SOP or Client specified information?
Is there a client indication that the submitted samples are pH preserved?
Were VOA vials checked for presence/absence of air bubbles?

12

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?
Are the tubes capped and intact?
Tubes:

13

Badges:

Do they contain moisture?
Are the badges properly capped and intact?
Are dual bed badges separated and individually capped and intact?
Container
Description

Required
pH *

Received
pH

Adjusted
pH

VOA Headspace
(Presence/Absence)

Explain any discrepancies: (include lab sample ID numbers):

*Required pH: Phenols/COD /NH3/TOC/TOX/NO3+NO2/TKN /T.PHOS, H2SO4 (pH<2); Metals, HNO3 (pH<2); CN (NaOH or NaOH/Asc Acid) (pH>12);
D iss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12)

N/A












































































-TB

Were custody seals on outside of sample container?
Location of seal(s)?
Were signature and date included?

Lab Sample ID

No









°C

Were signature and date included?
Were seals intact?

11

Yes

RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)
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ATTACHMENT 3
Service Request Form
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ATTACHMENT 4
Sample Login Verification Form
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Sample Login and Verification Checklist
SDG Used
Service Request Number,
Client & Project Name

PM

(place folder label here)

Sample(s) delivered by: (circle) Client / LAB Emp. / DHL / GSO / FedEx / UPS / Other _______________
Yes

No

SMO Verification

N/A
Project number has been correctly entered.

Sample IDs from the COC have been correctly entered.
Sample date and time collected for each sample has been entered correctly.
Date received is correct.
Container tags are reconciled and applied to correct containers.

By:

Container tags have been verified by a second person.

By:

The analyst and PM have been alerted of Short HT or Rush samples.

Notified:

Sample receipt discrepancies have been noted on Sample Acc. Check Form.
By:

Login Completed
Yes

No

Date:

Client Services Login Verification

N/A
Folder due date is correct.

Project Number, Dates, Times, and Sample IDs are correct.
Pricing and Rush charges are correct.
The subcontract containers have been tagged and sub COC has been generated.

Sub Lab:

The correct SDG was used for Login and the SDG is correct.
Samples requiring an MS/MSD are properly indicated in the folder.
Sample authorization status is correct for each sample.
% Moisture is logged in for soil samples which will be reported on a dry weight basis and the basis is properly
indicated in the folder.
All non-analytical tasks (encores, EDDs, etc.) are logged in and priced correctly.
Client has been notified regarding holding time exceedences and sample receipt discrepancies.
Notified by email □ verbally □ voicemail □
By:
Date:
By:

Login Approved (red button)
Yes

No

Date:

Client Services Folder Approval

N/A

Pricing is correct and approved. (Prepaid work is properly indicated with check or credit card.)
Hazardous waste designation has been set properly for each sample.
Report and/or EDD are complete.
By:

Folder Release

Comments:
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ATTACHMENT 5
Sample Acknowledgement Form
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Appendix E
Sample Location Maps

[The building floor plans are confidential for building security. Copies of the building floor
plans may be provided upon request at the discretion of the Project Manager and NASA.]
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PROJECT SCHEDULE FOR VAPOR INTRUSION
FORMER NAS MOFFETT FIELD, WATS AREA
ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Task Name

Duration

Start

Finish

Notes

2012
Aug

VAPOR INTRUSION (VI) REMEDY
Pre-Remedial Design VI Investigation
Pre-Remedial Design Work Plan and SAP
Kick-off Meeting
Review Historical Documents
Create Vapor Intrusion Database
Accident Prevention Plan, Site-Specific Safety & Health Plan
Prepare APP and SSHP
Navy Review of APP and SSHP
Incorporate Navy Comments to APP and SSHP
Building Survey Plan
Prepare Internal Draft Building Survey Plan
Submit Internal Draft Building Survey Memo to Navy
Navy Review of Building Survey Plan
Navy Comments Due on Internal Draft Building Survey Plan
Incorporate Navy Comments to Prepare Draft Building Survey Plan
Navy Review that changes have been incorporated
Submit Draft Building Survey Plan to Regulators
Regulator Review of Building Survey Plan
Regulator Comments Due
Finalize Building Survey Plan w/ Navy Review
Submit Final Building Survey Plan
Building Surveys and HVA Evaluations
Finalize Arrangements for Building Surveys
Conduct Building Surveys and Vapor Intrusion (VI) Screening
Evaluate Building Surveys and VI Screening
VI Investigation Work Plan
Draft Work Plan
VI Work Plan Scoping Meeting
Prepare Internal Draft Work Plan
Prepare SAP
Navy Review of SAP
Revise SAP
Navy Review of SAP Revisions
Submit Internal Draft Work Plan to Navy
Navy Review of Internal Draft Work Plan
Navy Comments Due on Internal Draft Work Plan
Finalize Draft Work Plan
Submit Draft Work Plan and SAP to Navy for quick Review
Submit Draft Work Plan to Regulators
Regulator Review of Draft Work Plan
Meeting on Draft Work Plan Comments
Final Work Plan
Develop Redline to Regulators' Comments
Initial Planning Meeting for Air Sampling Event
Submit Redline to the Navy
Planning Meeting for Air Sampling Event
Submit Redline to Regulators
Planning Meeting for Air Sampling Event
Site Visit with Building FSMs about Upcoming Sampling
Regulators Comments Due

Project: Moffett Field - Draft Vapor Intrusion Schedule
Date: Thu 5/17/12

353 days

Mon 8/15/11

353 days
201 days
1 day
21 edays
30 edays
36 days
10 edays
40 edays
20 edays
52 days
11 edays
0 days
10 days
0 days
15 days
3 days
2 days
7 edays
0 days
5 days
1 day
14 days
3 days
1 wk
6 days
151 days
108 days
1 day
69 days
8 edays
21 edays
7 edays
7 edays
0 days
21 edays
0 days
14 edays
5 days
0 edays
6 edays
0 days
43 days
12 days
1 day
0 days
1 day
1 day
1 day
3 days
0 edays

Mon 8/15/11
Mon 8/15/11
Mon 8/15/11
Mon 8/15/11
Mon 8/15/11
Mon 8/29/11
Mon 8/29/11
Thu 9/8/11
Wed 9/28/11
Mon 8/29/11
Mon 8/29/11
Fri 9/9/11
Tue 9/13/11
Mon 9/26/11
Tue 9/27/11
Tue 10/18/11
Fri 10/21/11
Tue 10/25/11
Tue 11/1/11
Wed 11/2/11
Wed 11/9/11
Wed 11/9/11
Wed 11/9/11
Mon 11/14/11
Mon 11/21/11
Mon 10/24/11
Mon 10/24/11
Tue 11/29/11
Mon 10/24/11
Tue 1/24/12
Wed 2/1/12
Wed 2/22/12
Wed 2/29/12
Thu 1/26/12
Thu 1/26/12
Thu 2/16/12
Thu 2/16/12
Fri 3/2/12
Thu 3/15/12
Thu 3/15/12
Wed 3/21/12
Thu 3/22/12
Thu 3/22/12
Thu 3/29/12
Fri 4/6/12
Thu 4/5/12
Mon 4/23/12
Mon 4/23/12
Tue 4/24/12
Mon 4/30/12

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Wed 12/19/12
Wed 12/19/12
Mon 5/21/12
Mon 8/15/11
Mon 9/5/11
Wed 9/14/11
Tue 10/18/11
Thu 9/8/11
Tue 10/18/11
Tue 10/18/11
Wed 11/9/11
Fri 9/9/11
Fri 9/9/11
Mon 9/26/11
Mon 9/26/11
Mon 10/17/11
Thu 10/20/11
Mon 10/24/11
Tue 11/1/11
Tue 11/1/11
Tue 11/8/11
Wed 11/9/11
Mon 11/28/11
Fri 11/11/11
Fri 11/18/11
Mon 11/28/11
Mon 5/21/12 Secondary
Wed 3/21/12
Tue 11/29/11
Thu 1/26/12
Wed 2/1/12
Wed 2/22/12
Wed 2/29/12
Wed 3/7/12
Thu 1/26/12
Thu 2/16/12
Thu 2/16/12
Thu 3/1/12
Thu 3/8/12
Thu 3/15/12
Wed 3/21/12
Wed 3/21/12
Mon 5/21/12
Fri 4/6/12
Thu 3/29/12
Fri 4/6/12
Thu 4/5/12
Mon 4/23/12
Mon 4/23/12
Thu 4/26/12
Mon 4/30/12

9/9
9/26

11/1

1/26
2/16

3/15
3/21

4/6

4/30

Task

Project Summary

Inactive Task

Duration-only

Finish-only

Split

External Tasks

Inactive Milestone

Manual Summary Rollup

Progress

Milestone

External Milestone

Inactive Summary

Manual Summary

Deadline

Summary

Inactive Task

Manual Task

Start-only

Page 1

Aug

Sep

Oct

Nov

Dec

Jan

PROJECT SCHEDULE FOR VAPOR INTRUSION
FORMER NAS MOFFETT FIELD, WATS AREA
ID
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

Task Name

Duration

Revise Work Plan for Regulator's Comments
Navy Review of Pre-Final Work Plan
Regulator Review of Pre-Final Work Plan
Comments Due on Pre-Final Work Plan
Submit SAP To Navy QAC
Navy Review of SAP
Last Minute SAP Revisions to Navy QAC
Navy QAC Signs SAP
Finalize Final Work Plan
Produce Final Work Plan and SAP - Submit Electronically
Submit Final Work Plan - Hard Copy
Implement Air Sampling Work Plan
Mobilize for Air Sampling Event
Collect Vapor Samples
Laboratory Analyses (90% at wks & 10% at 4 wks)
Data Validation
Vapor Intrusion Tiering Report
Submit Draft Analytical Results to Regulators
Prepare Internal Draft Vapor Intrusion Tiering Report
Meeting to Review Analytical Results
Submit Internal Draft Vapor Intrusion Tiering Report to Navy
Navy Review
Navy Comments Due
Prepare Draft Vapor Intrusion Tiering Report
Submit Draft Vapor Intrusion Tiering Report to Regulators
Regulators Review
Regulators Comments Due
Develop RTCs to Regulators' Comments
Submit RTCs to Regulators
Meeting on Draft Vapor Intrusion Tiering Report Comments
Prepare Final Vapor Intrusion Tiering Report
Submit Final Vapor Intrusion Tiering Report to Navy
Navy Review
Navy Comments Due
Finalize Final Vapor Intrusion Tiering Report
Submit Final Vapor Intrusion Tiering Report to Regulators

Project: Moffett Field - Draft Vapor Intrusion Schedule
Date: Thu 5/17/12

Start

10 edays
2 days
2 days
0 days
0 days
4 days
0 days
1 eday
4 days
0 days
2 days
45 days
4 days
14 edays
5.8 wks
4 wks
124 days
0 days
5 wks
0 days
0 days
28 edays
0 days
14 edays
0 days
28 edays
0 days
7 days
1 day
1 day
14 edays
0 days
21 days
0 days
7 edays
0 days

Mon 4/30/12
Fri 5/11/12
Fri 5/11/12
Mon 5/14/12
Wed 5/9/12
Wed 5/9/12
Mon 5/14/12
Mon 5/14/12
Mon 5/14/12
Thu 5/17/12
Fri 5/18/12
Mon 5/14/12
Mon 5/14/12
Thu 5/17/12
Mon 5/21/12
Mon 6/18/12
Fri 6/29/12
Fri 6/29/12
Fri 6/29/12
Tue 7/17/12
Thu 8/2/12
Thu 8/2/12
Thu 8/30/12
Thu 8/30/12
Thu 9/13/12
Thu 9/13/12
Thu 10/11/12
Fri 10/12/12
Tue 10/23/12
Tue 10/30/12
Tue 10/30/12
Tue 11/13/12
Wed 11/14/12
Wed 12/12/12
Wed 12/12/12
Wed 12/19/12

Finish

Notes

2012

Thu 5/10/12
Mon 5/14/12
Mon 5/14/12
Mon 5/14/12
Wed 5/9/12
Mon 5/14/12
Mon 5/14/12
Tue 5/15/12
Thu 5/17/12
Thu 5/17/12
Mon 5/21/12
Fri 7/13/12
Thu 5/17/12
Thu 5/31/12
Thu 6/28/12
Fri 7/13/12
Wed 12/19/12 Secondary
Fri 6/29/12
Thu 8/2/12
Tue 7/17/12
Thu 8/2/12
Thu 8/30/12
Thu 8/30/12
Thu 9/13/12
Thu 9/13/12
Thu 10/11/12
Thu 10/11/12
Mon 10/22/12
Tue 10/23/12
Tue 10/30/12
Tue 11/13/12
Tue 11/13/12
Wed 12/12/12
Wed 12/12/12
Wed 12/19/12
Wed 12/19/12

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Oct

Nov

Dec

Jan

5/14
5/9
5/14

5/17

6/29
7/17
8/2
8/30
9/13
10/11

11/13
12/12
12/19

Task

Project Summary

Inactive Task

Duration-only

Finish-only

Split

External Tasks

Inactive Milestone

Manual Summary Rollup

Progress

Milestone

External Milestone

Inactive Summary

Manual Summary

Deadline

Summary

Inactive Task

Manual Task

Start-only

Page 2

Sep

