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ACRONYMS AND ABBREVIATIONS
g/m3
µg/L
AM8AJV
Ames

microgram(s) per cubic meter
micrograms(s) per liter
Accord MACTEC 8A Joint Venture
Ames Research Center

bgs
BRAC
CERCLA
COC

below ground surface
Base Realignment and Closure
Comprehensive Environmental Response, Compensation, and Liability Act
chemical of concern

DCA
DCE
DCN

dichloroethane
dichloroethylene
document control number

EC
EPA

engineering control
United States Environmental Protection Agency

HVAC

heating, ventilation, and air conditioning

MEW
MEW Site

Middlefield-Ellis-Whisman
MEW Superfund Study Area

NAS
NASA
Navy

Naval Air Station
National Aeronautics and Space Administration
United States Department of the Navy

PCE
PMO

perchloroethylene
Program Management Office

QC

quality control

ROD
ROICC

Record of Decision
Resident Officer in Charge of Construction

SAP
SIM

Sampling and Analysis Plan
selected ion monitoring

TCE

trichloroethene

VOC

volatile organic compound
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ACRONYMS AND ABBREVIATIONS (CONTINUED)
WATS

West-Side Aquifer Treatment System
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Section 1

Introduction

The United States Department of the Navy (Navy) Base Realignment and Closure (BRAC)
Program Management Office (PMO) West has prepared this Air Sampling Work Plan for
collecting a 2nd series of samples as follow-up to samples collected in May and June 2012. The
2012 air samples were collected in accordance with the Final Air Sampling Work Plan for Vapor
Intrusion Tier Response Evaluation, Former Naval Air Station Moffett Field, California (2012
Work Plan) (Accord MACTEC 8A Joint Venture [AM8AJV] 2012a).
The work plans support implementation of the Record of Decision Amendment of the Vapor
Intrusion Pathway, Middle-Ellis-Whisman (MEW) Superfund Study Area, Mountain View and
Moffett Field, CA (ROD Amendment) issued by the United States Environmental Protection
Agency (EPA), Region 9 in August 2010. The Navy is responsible for implementing a remedy
for soil vapors originating from Navy sources which intrude into buildings. The Navy area of
responsibility (Navy Area) coincides with Installation Restoration Site 28 where the Navy
operates the West-Side Aquifer Treatment System (WATS) to remediate groundwater affected
by Navy sources.

1.1

Background

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 MEW Site has been
contaminated with volatile organic compounds (VOCs), primarily the solvent trichloroethene
(TCE) (Figure 2). Under the ROD Amendment, the Navy is responsible for implementing a
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)–
mandated vapor intrusion remedy within the Navy Area, shown on Figure 3. Twenty three
buildings located in the Navy Area were identified for the vapor intrusion study including air
sampling in the 2012 Work Plan. The buildings are listed in Table 1 and shown in Figure 3.
In June 1989, EPA issued a ROD selecting the soil and groundwater cleanup remedy for the
MEW Site. The groundwater cleanup remedy that has been implemented in the Navy Area
includes extraction and treatment systems to clean up groundwater contamination. The
California Regional Water Quality Control Board, San Francisco Bay Region (Water Board)
provides oversight of Navy activities for the State of California at former NAS Moffett Field.
In August 2010, EPA (2010) 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 its indoor air cleanup criteria for long-term
exposure (ROD Amendment). As specified in the 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 (µg/L). The Navy is responsible for implementing the ROD Amendment
within the Navy Area.
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 (ECs) in place
and other lines of evidence. The corresponding response action may include both engineering
Final 2014 Air Sampling Work Plan
Former NAS Moffett Field

1-1

February 6, 2014
AM8A-0814-0010-0015

and institutional controls (EPA 2010). A summary of the tiering descriptions and response
actions for existing commercial buildings is provided in Table 2.
To determine the appropriate tier and corresponding response action for the nonresidential
buildings within the Navy Area, a vapor intrusion investigation was conducted consisting of
indoor air sampling and background air sampling with analysis of chemicals of concern (COCs)
by EPA Method TO-15 SIM (Selected Ion Monitoring). As part of this investigation, building
surveys were conducted on November 14, 2011, to identify each building’s structural condition,
observe the ventilation system layout and use by the building occupants, observe operational
procedures in laboratory and maintenance areas, and gather information about building use
schedules.
Investigation field activities were conducted from May 18–28, 2012, and on June 12, 2012. The
work involved the collection of indoor air samples from 23 buildings, as identified in Table 1,
and outdoor air samples at Moffett Field as per the 2012 Work Plan (AM8AJV 2012a). The 23
buildings were included in the 2012 study based on occupancy and ventilation criteria based on
the building construction. A total of 287 air samples, including indoor and outdoor air samples,
were collected to evaluate the vapor intrusion pathways in the 23 fully or partially occupied
buildings at Moffett Field, where partially occupied infers that only a part of a building is
occupied or utilized. Indoor and outdoor air samples were analyzed by an analytical laboratory
using EPA Method TO-15 SIM for the COCs (TCE, perchloroethylene [PCE], vinyl chloride,
1,1-dichloroethane [1,1-DCA], cis- and trans-1,2-dichloroethylene [DCE], and 1,2-DCE).
Results were reported in micrograms per cubic meter (µg/m3).
Using the indoor air sampling results and the 2010 ROD Amendment Vapor Intrusion Tiering
System, the buildings were tiered to determine the need for a response action in accordance with
EPA’s Response Action Tiering System. The air sampling results and tier evaluation for the 23
buildings were presented in the Final Air Sampling and Vapor Intrusion Tier Response
Evaluation Report, Former Naval Air Station Moffett Field, California. (AM8AJV 2013a).
Indoor air quality for COCs was compared to the ROD Amendment cleanup levels which are
provided in Table 3, and to ambient outdoor air concentrations (see Table 4), with consideration
of whether or not an air quality EC is in place and operating correctly.
Of the 23 buildings evaluated during the 2012 study, only two buildings (Buildings 10 and 126)
were classified as Tier 1 (AM8AJV 2013a), which mandates that an appropriate EC be
implemented as a remedy to meet indoor air cleanup levels. Three of the building (Buildings 67,
76, and 566) were classified as Tier 3B and do not require ECs or long term monitoring Building
N210 was classified as Tier 2 as it has a required EC. The majority of the buildings are
classified as Tier 3A ( Buildings 2, 3, 13, 14, 15, 16, 29, 45, 107, N210, N239, N239A, N243,
N243A, 510, 555, and 567) as indoor air concentrations meet indoor air cleanup levels in work
areas without an EC in place or operating. The response action required for buildings classified
as Tier 3A will require the development and implementation of long-term monitoring as per the
ROD Amendment. .
Interim mitigation measures were performed for buildings that had one or more samples with
concentrations exceeding the air cleanup levels (AM8AJV 2013b). Additional lines of evidence,
such as soil vapor samples from the perimeter of buildings and shallow groundwater samples
were collected to investigate potential vapor intrusion pathways and sources upgradient and in
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the proximity of the buildings and supplement existing data for buildings in Tier 3B to evaluate
the feasibility of reclassification to Tier 4 (no further action).

1.2

Purpose

The purpose for this work plan is to provide for collection of a 2nd series of indoor and outdoor
air samples in February 2014 (winter). This follow-up to the May/June 2012 (late Spring) air
sampling allows for comparison to outdoor air quality and indoor air cleanup levels (as provided
in the 2010 ROD Amendment), and will provide information on potential seasonal differences on
the occurrence of vapor intrusion. The follow-up air sample results will be used to confirm the
building response action tier classification and better understand the potential for vapor intrusion.
Indoor air samples will be collected from all buildings sampled in May/June 2012. The indoor air
samples will be collected at most of the basement and first floor sample locations identified in
May/June 2012.

1.3

General Scope of Work

The scope of work consists of the following elements:


Approximately 1-2 months before the indoor air sampling event, schedule access and
conduct a resurvey of the buildings for any modifications in the layout and operations
of the heating, ventilation, and air conditioning (HVAC) systems since the follow-up
building surveys during the week of May 14, 2012.



Collect follow-up indoor air samples for Buildings 2, 3, 10, 12, 13, 14, 15, 16, 29, 45,
67, 76, 107, 126, N210, N239, N239A, N243, N243A, 510, 555, 566 and 567.



Logistics and schedules will be coordinated with Columbia Analytical Services’ Simi
Valley 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 the National Aeronautics and Space Administration
(NASA) Ames Research Center (Ames) for collection of the air samples. The request
and notification will be made to the NASA Ames Environmental Management
Division (EMD) and the building-specific Facility Site Manager (FSM). Formal
notification of the upcoming sampling event will also be submitted to EPA and the
Navy Resident Officer in Charge of Construction (ROICC).



Storage boxes, sample canisters, and other equipment and supplies will be mobilized
to the Moffett Field field office the week prior to the 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 36 to 48 hours after the building ventilation system
has been shut down (or converted to internal air circulation). 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 occupied or may be
occupied 24 hours/day.



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



The air samples will be analyzed by EPA Method TO-15 SIM for TCE, PCE, cis-1,2DCE, and trans-1,2-DCE, vinyl chloride, 1,1- DCA, and 1,1-DCE. These are the
COCs that are identified in the ROD Amendment.



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
prescribed in the ROD Amendment and presented in Table 3, 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. The tiering
descriptions, the response actions and the selected remedies provided in Tables 6A
and 6B of the ROD Amendment are compiled and presented in Table 2.



An analysis of the vapor pathway will be conducted and the conceptual model will be
updated, if necessary.



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 as per Attachment 4
(Statement of Work) of Administrative Order Docket Number 91-4 (EPA 2011).


Building conditions, occupancy and use conditions, summary of
building/property-specific data, including identification of potential pathways for
subsurface vapor intrusion;



Updated building survey forms and an updated building survey summary table;



Evaluation of current indoor air ventilation system (e.g., HVAC) operations,
building and property surveys as provided by NASA;



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;
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Description and summary of all lines of evidence and specific data collected to
determine response action tier;



Map of building/property layout and actual sampling locations;



Sampling and data collection results and summary of data;



Laboratory analytical data;



Proposed response action tier designation;



Quality assurance/quality control (QC) data and activities;



Description of access requirements for the work to be performed, existing access
conditions, and expected additional tasks necessary and scheduled to obtain
access;



Description and schedule if an existing engineered vapor intrusion control system
will be utilized that may not require a Building/Property-Specific Remedial
Design;



Recommendations and proposed follow-up actions; and



Schedule.
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Section 2

Data Quality Objectives

Indoor air samples will be collected at most of the basement and first floor samples locations
identified in the May/June 2012 sampling event to confirm the building response action tier
classification tentatively designated after the 2012 sampling. Buildings 10 and 126 were
classified as Tier 1, which mandates that an appropriate EC be implemented as a remedy to meet
indoor air cleanup levels. Building N210 was classified as Tier 2 as it has a required EC. All
other buildings are classified as Tier 3A (17 buildings) or Tier 3B (3 buildings) as indoor air
concentrations meet indoor air cleanup levels in work areas without an EC in place or operating
(AM8AJV 2013a). Tier 3A will require long-term air monitoring.
There are three types of samples: work areas, potential pathways, and background (ambient and
ventilation intake). The sampling locations include the breathing zone of work areas (offices
areas, meeting rooms and high traffic areas – hallways), vapor intrusion pathways (foundation
cracks, expansion joints, crawlspaces, drains and pipe inlets), and ambient outdoor air locations.
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 6, and Table 7 lists each sample by name and provides tentative
date for collection, the location, duration, type of sample, and sampling rationale 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. All samples
will be analyzed for the seven COCs: TCE, PCE, cis-1,2-DCE, and trans-1,2-DCE, vinyl
chloride, 1,1- DCA, and 1,1-DCE .

2.1

Problem Statement

Releases of chlorinated solvents from on-site and off-site sources have impacted the shallow
groundwater underneath the former NAS Moffett Field Area, primarily with TCE and PCE.
Volatilization of VOC contamination in shallow groundwater is the main source of vapor
intrusion into buildings at the MEW Site. The seven identified COCs at the MEW Site are TCE,
PCE, cis-1,2-DCE, trans-1,2-DCE, vinyl chloride, 1,1-DCA, and 1,1-DCE. Some work areas in
specific buildings may also have COC vapors originated from occasional use of solvents and
cleaning agents during work and/or maintenance activities.
In May-June 2012, indoor air samples were collected from work areas and potential pathways
(e.g., basements and crawl spaces, floor structural condition (potential for intrusion through the
floor), vertical conduits, and elevators) within buildings at the Navy Area. TCE and/or PCE
vapors were detected in indoor air in Buildings 3, 10, 12, 126, N210, and N239A at
concentrations that exceed the 2010 ROD Amendment commercial cleanup levels of 5 µg/m3
and 2 µg/m3, respectively, and/or the outdoor air concentration range (AM8AJV 2013a).
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Potential volatilization of VOCs in shallow groundwater below the buildings has been identified
as a source of vapor intrusion to the buildings.
To further evaluate or confirm the vapor concentrations within the buildings at the Navy Area,
follow-up indoor air sampling will be conducted in the buildings exceeding the indoor air
cleanup levels and/or outdoor air concentration ranges for confirming the tier classification and
the effectiveness of interim mitigation measures where implemented. Additional lines of
evidence (soil gas samples and groundwater samples) were collected in May and June 2013 to
evaluate the potential for a Tier 4 (no further action) ranking and to better understand the
potential for vapor intrusion pathways. Based on the May/June 2013 results, no buildings have
achieved Tier 4.
The interim vapor intrusion response actions for Building 10 and 126 are being conducted as
separate tasks. For Building 10, the primary vapor migration pathway, as indicated by current air
sampling data, is a subsurface utility tunnel that connects to Building 10.

2.2

Study Goals

The goal of the study is to collect additional indoor and ambient air samples to support selecting
the appropriate response action based on the tiering system in the 2010 ROD Amendment. This
includes the following:
1. Collect follow-up indoor air samples from all buildings for confirming the tier
classification.
2. Evaluate vapor intrusion pathways within the buildings at the Navy Area.
3. Analyze data collected during the study to confirm the tier classification and the response
action required at the buildings or other mitigation options to minimize the pathway of
vapors to the buildings in the Navy Area.

2.3

Information Inputs

Data needed for applying the Response Action Tiering System include the following items.

2.4



Results from fixed-based laboratory analyses of indoor air samples, ambient air
samples, ambient air blanks, and field duplicate samples collected as part of this
investigation and validated by an independent third party.



Data from previous indoor air and soil gas investigations of the Navy Area including
2011–2012 validated indoor and outdoor air samples results



EPA cleanup levels for the COCs as established in 2010 ROD Amendment



Outdoor air (background) concentrations for the seven COCs

Study Boundaries

The boundaries of the vapor intrusion study are as listed below.
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Indoor air samples will be collected from all buildings sampled in May/June 2012.
The indoor air samples will be collected at most of the basement and first floor
samples locations used in May/June 2012.



The approximate lateral boundaries are the buildings within the Navy Area (see
Figure 3).



The vertical boundaries for the indoor air samples will be the approximate vertical
boundaries for work area and limited to the breathing zone between 36 to 60 inches
above the floor.



Building occupancy temporal boundaries are 8-hour work shifts during 7 a.m. to 6
p.m. 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 may 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.



Buildings with an HVAC system will be sampled with the HVAC system operating
and with the HVAC system off.



Building N210 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 mid-February 2014.
Temperature boundaries are the daily temperature variations. This is a one-time
sample event so the results will be affected by any seasonal variations.



The approximate, planned temporal boundary for vapor intrusion sampling fieldwork
will be after the final Air Sampling Work Plan and SAP are approved in winter 2014.

The field work for this project is anticipated to be complete by March 2014, with the report and
recommendations submitted by mid-August 2014. An estimated project schedule is provided on
Figure 4.

2.5

Analytical Approach

The air samples will be analyzed and reported in parts per billion by volume (ppbv) and µg/m3
by a Department of Defense accredited and National Environmental Laboratory Accreditation
Program–certified analytical laboratory using EPA Method TO-15 SIM for the COCs.

2.6

Performance or Acceptance Criteria

In order to mitigate potential sampling and measurement errors, the following steps will be
taken:
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To minimize sampling errors, the field sampling team will be trained in sample
collection procedures, field parameter measurement procedures, sample handling, and
documentation. Samplers will review this work plan, SAP, and SAP addendums and
all related appendices.



Photographs will be taken to document the air sample locations.



Analytical results will be validated by a third-party data validator.



The laboratories information will be provided with SAP and SAP Addendum #4 to
ensure that all requirements will be met.

The analytical detection limits for the air samples using the EPA Method TO-15 SIM will be
sufficiently low to adequately evaluate the vapor intrusion pathway under the 2010 ROD
Addendum specified cleanup levels.

2.7

Study Design

Prior to preparing this Air Sampling Work Plan, results data from 2012 indoor air and
background air sampling at buildings in the Navy Area, data from the 2013 soil gas and
groundwater sampling, historical indoor air sampling, and the results of the building surveys
(AM8AJV 2013a) were reviewed. The sampling approach was developed to achieve the study
goals and answer the decision rules as outlined in above sections.
2.7.1

Building Survey

The buildings will be revisited to observe modifications that had been made in the layout and/or
operations of the HVAC systems since the original and follow-up building surveys. The survey
forms presented in the 2012 air sampling report (AM8AJV 2013a) will be updated to reflect any
changes.
2.7.2

Indoor Air Sampling

Indoor air samples will be collected for Buildings 2, 3, 10, 12, 13, 14, 15, 16, 29, 45, 67, 76, 107,
126, N210, N239, N239A, N243, N243A, 510, 555, 566 and 567 to confirm the tier
classification. The follow-up indoor air sample specifications for each building are provided in
Table 7 including the sample name, location, duration, type of sample, and sampling rationale.
The follow-up indoor air sampling will be used to confirm the tier classification and evaluate the
potential of vapor intrusion in the buildings. Maps for each building showing the 2012 and the
proposed 2014 sample locations are provided in Appendix A.
2.7.3

Outdoor Air Sampling

For each day of indoor air sample collection, 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 A. The outdoor samples 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., individually certified 6-liter canister equipped with fixed-rate flow controller
and a particulate filter). The outdoor samples will be collected over a 24-hour period concurrent
Final 2014 Air Sampling Work Plan
Former NAS Moffett Field

2-4

February 6, 2014
AM8A-0814-0010-0015

with the collection of the indoor air samples. Outdoor air samples will be analyzed and reported
in parts per billion by volume (ppbv) and µg/m3 by a National Environmental Laboratory
Accreditation Program–certified analytical laboratory using EPA Method TO-15 SIM for the
COCs.
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Section 3

Sampling Procedures

Field sampling procedures for collection of air samples are described below and the details are
included in the SAP (Appendix B). The air sample collection procedure is described in more
detail within the 2012 Work Plan/SAP for Vapor Intrusion Sampling (AM8AJV 2012a). The
samples will be analyzed for seven chlorinated VOCs: including TCE, PCE, cis-1,2-DCE, and
trans-1,2-DCE, vinyl chloride, 1,1- DCA, and 1,1-DCE.
A total of 200 indoor and outdoor air samples will be collected from and about the buildings
within the Navy Area using canisters. Table 7 lists each sample by name and provides the
location, duration, type of sample, sampling rationale, and the tentative date for collection.
Outdoor air samples will be collected concurrent with the indoor air samples, except the sample
duration for the outdoor air samples will be 24 hours. Indoor air samples will be collected using
individually certified, 6-liter canisters equipped with a fixed-rate flow controller and a particulate
filter. For work area samples, the sample canister will be placed 36 to 60 inches above the floor.
Canisters will be placed at predetermined locations as per individual building maps provided in
Appendix A. Once placed, the ports will be opened and the area surrounding the canister
disturbed as little as possible while sampling is in progress. Once the sample has been collected,
the canister will be closed and the sample delivered to the appropriate laboratory for analyses by
EPA Method TO-15 SIM.

Final 2014 Air Sampling Work Plan
Former NAS Moffett Field

3-1

February 6, 2014
AM8A-0814-0010-0015

This page left intentionally blank.

Final 2014 Air Sampling Work Plan
Former NAS Moffett Field

3-2

February 6, 2014
AM8A-0814-0010-0015

Section 4

Reporting and Schedule

The results of the air sampling will be presented in a report evaluating the vapor intrusion
pathways and the tier classification. Draft and final versions will be prepared.
A preliminary schedule of activities is provided as Figure 4.
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View and Moffett Field, CA. Attachment 4 to U.S. EPA Administrative Order Docket
Number 91-4A (Amendment to Administrative Order Docket Number 91-4), Issued to
the Order Respondents of the MEW Study Area. September 16.
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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
Figure 4. Project Schedule
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FIGURE 4. PROJECT SCHEDULE FOR 2014 AIR SAMPLING AT FORMER NAS MOFFETT FIELD
ID

Task Name

Duration

Start

Finish

er
Sep

1
2

Follow-up Air Sampling to Support Tier Response Action
Develop Air Sampling Work Plan & Sampling and Analysis Plan

267 days
100 days

Mon 9/23/13
Mon 9/23/13

Tue 9/30/14
Fri 2/7/14

3

Prepare revised confirmation indoor air sampling draft work plan

15 days

Mon 9/23/13

Fri 10/11/13

0 days
15 days
20 days
0 days
12 days
5 days
0 days
45 days
0 days
8 days
0 days
7 days
1 day
1 day
47 days
1 day
7 edays
3 edays
4 wks
4 wks
150 days
50 days
0 days
20 days
0 days
10 days
0 days
60 days
0 days
3 days
1 day
10 days
0 days

Fri 10/11/13
Mon 10/21/13
Mon 10/14/13
Fri 11/8/13
Mon 11/11/13
Mon 11/18/13
Tue 11/26/13
Wed 11/27/13
Tue 1/28/14
Wed 1/29/14
Fri 2/7/14
Mon 1/6/14
Mon 1/6/14
Tue 1/14/14
Mon 2/10/14
Mon 2/10/14
Tue 2/11/14
Fri 2/14/14
Wed 2/19/14
Wed 3/19/14
Wed 3/5/14
Wed 3/5/14
Tue 5/13/14
Wed 5/14/14
Tue 6/10/14
Wed 6/11/14
Tue 6/24/14
Wed 6/25/14
Tue 9/16/14
Wed 9/17/14
Mon 9/22/14
Wed 9/17/14
Tue 9/30/14

Fri 10/11/13
Fri 11/8/13
Fri 11/8/13
Fri 11/8/13
Tue 11/26/13
Fri 11/22/13
Tue 11/26/13
Tue 1/28/14
Tue 1/28/14
Fri 2/7/14
Fri 2/7/14
Tue 1/14/14
Mon 1/6/14
Tue 1/14/14
Tue 4/15/14
Mon 2/10/14
Tue 2/18/14
Mon 2/17/14
Tue 3/18/14
Tue 4/15/14
Tue 9/30/14
Tue 5/13/14
Tue 5/13/14
Tue 6/10/14
Tue 6/10/14
Tue 6/24/14
Tue 6/24/14
Tue 9/16/14
Tue 9/16/14
Fri 9/19/14
Mon 9/22/14
Tue 9/30/14
Tue 9/30/14

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

Submit Pre-Draft to Navy
Submit SAP to Navy QAO for Review
Navy Review
Navy Comment Due
Prepare RTCs and Draft Work Plan
Submit revised SAP to Navy QAO for Approval
Submit Draft Work Plan
BCT Review
BCT Comments Due
Prepare Final Work Plan
Submit Final Work Plan
Conduct Followup Building Surveys
Request Building Access from NASA FSMs
Conduct Building Surveys
Confirmation Indoor Air Sampling
Mobilization
Collect Indoor Air Samples
HVAC Systems Off
Laboratory Analysis
Data Validation
Sampling and Tiering Report
Prepare Pre-Draft Report
Submit Pre-Draft Report
Navy Review
Navy Comments Due
Prepare RTCs and Draft Report
Submit Draft Report
BCT Review
BCT Comments Due
Prepare RTCs
Meeting to Discuss Results
Prepare Final Report
Submit Final Report

Project: Project Schedule for
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4th Quarter
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Jan
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Apr

2nd Quarter
May
Jun
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1/28
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Table 1. Buildings Sampled During the May-June 2012 Sampling Event
within 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

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

partially occupied;

Yes

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

used occasionally for
demonstrations

Yes

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

510

Maintenance Offices

occupied; to be demolished

Yes

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
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Table 2. Summary of Tiering System and Response Actions for Existing
Commercial Buildings in the Vapor Intrusion Study Area, Moffett Field, California
Tier

Description

Response Action

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

Implement selected remedy
(appropriate EC) 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 EC 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
remedial action objectives.
Develop and implement longterm monitoring and IC
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.

3A

Building sampled without EC
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 longterm monitoring plan. Implement
governmental ICs.

3B

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

No engineered remedy or longterm monitoring required.
Implement governmental ICs.

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

1

Notes:
1

Selected Remedy
Active subslab/submembrane
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 be provided to EPA
and MEW responsible parties.
Tracking service to provide
information to EPA and MEW
responsible parties of
occupancy and building
changes.

No engineering control. ICs only.
ICs consist of:
 Permitting and building
requirements to install
appropriate ECs 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 monitor the indoor air ventilation system (e.g., HVAC system) in a manner consistent with the operations,
maintenance, and monitoring plan developed for that building in a signed recorded agreement.

EC

engineering control

MEW

Middlefield-Ellis-Whisman

IC

institutional control

EPA

United States Environmental Protection Agency
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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. Ambient Air Concentration Ranges
Moffett Field, California
Chemical of Concern

3 a
Ambient Air Concentration Range (µg/m )

Vinyl Chloride
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
Trichloroethene
Perchloroethene

<0.01200 to <0.03000
<0.01400 to 0.092
<0.01300 to 0.019 J
<0.01300 to 0.051
0.00870 J to 1.0
0.00830 J to 0.24
0.0180 J to 0.21

Notes:
a

Established from the 2012 results of outdoor air samples collected as per the Final Work Plan.

J = the result is an estimated concentration that is less than the limit of quantitation but greater
than or equal to the method detection limit
µg/m3 = micrograms per cubic meter
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Table 5 Tier Evaluation Summary and Potential Interim Mitigation Measures
Moffett Field, California
Building
Number

Building Use

Tier Classification

2012 Sampling Event Results Summary

Potential Mitigation Measures

TCE exceeded outdoor air concentration range for only one pathway
sample.
TCE, PCE, cis-1,2-DCE, and 1,1-DCA exceeded indoor air cleanup
levels for all indoor air samples except one with no engineering controls.
Ranking is Tier 1 without the interim measure (engineering control) in
place and Tier 2 with the interim measure.

Seal conduits in Boiler Room (Room 104) around utility lines that
penetrate the floors.

Buildings with no HVAC Systems
2

Gymnasium

Tier 3A

10

Boiler Plant for NASA
Research Park

Tier 1

13

Commissary
Warehouse

Tier 3A

TCE exceeded outdoor air concentration range for only one sample.

14

Offices & Storage

Tier 3A

TCE (5 out of 8 samples) and trans-1,2-DCE (3 out of 8 samples)
exceeded the outdoor air concentration range.

29

Bicycle Shop

Tier 3A

PCE exceeded the outdoor air concentration range for only one sample.

45

Storage Facility

Tier 3A

67

U.S. Post Office

Tier 3B

76

Locksmith Shop

Tier 3B

567

Warehouse

Tier 3A

TCE exceeded the outdoor air concentration range for all samples.
None of the samples exceeded outdoor air concentration ranges or
indoor cleanup levels
None of the samples exceeded outdoor air concentration ranges or
indoor cleanup levels
TCE and PCE exceeded the outdoor air concentration ranges for all
samples.

Seal conduits pentrating the floor slab around utility lines in Room 102
where sample exceeded outdoor air range for TCE.

None
None

Buildings with HVAC Systems
3

12

Conference Center and
Cafeteria

Commissary

Tier 3A

TCE exceeded the indoor air cleanup level for two pathway samples
(including a duplicate). TCE also exceeded the ambient outdoor air
Seal conduits around utility lines in Room 105A that penetrate the floors.
concentration range at multiple locations with both HVAC system off and
on.

Tier 3A

TCE exceeded the indoor air screening level for one pathway (crawl
space) sample collected with HVAC system on. PCE exceeded the
ambient outdoor air concentration range for two work area samples with
HVAC system on. TCE (4 out of 4 samples) and PCE (1 out of 4 sample)
exceeded the ambient outdoor air concentration ranges for pathway
samples collected in the crawl space with both HVAC system on and off.

Seal conduits around utility lines penetrating the floor slab in Room 110
beneath which pathway samples (crawl space) were taken.

Keep operating ventilation and HVAC system.

15

NASA Security

Tier 3A

PCE exceeded the outdoor air concentration range for only one sample
with HVAC system on. TCE (6 out of 6 samples) and PCE (1 out of 6
samples) exceeded the ambient outdoor air concentration ranges in
samples taken with the HVAC system off.

16

Maintenance Contractor
(IAP) Office & Shops

Tier 3A

All sample results were below the outdoor air concentration ranges and
indoor air screening levels with the HVAC system on. TCE exceeded the
ambient outdoor air concentration range for all samples taken with HVAC
system off.

107

ROICC Office

Tier 3A

None of the samples exceeded the outdoor air concentration ranges or
indoor screening levels with both HVAC system on and off.
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Table 5 Tier Evaluation Summary and Potential Interim Mitigation Measures
Moffett Field, California
Building
Number

Building Use

Tier Classification

2012 Sampling Event Results Summary

Potential Mitigation Measures

126

Moffett Historical
Society Museum

Tier 1

The Navy is planning to conduct an investigation and treatment action
for the PCE source area near Building 126 followed by air monitoring due
PCE exceeded the indoor screening level for indoor air samples (9 out of
to the concentrations of PCE in the May and June indoor air samples
11) with both the HVAC system on and off.
(just above cleanup levels). The building status will be reevaluated after
completion of the Navy’s scheduled action.

N210

Offices & Storage
(former hangar)

Tier 2

TCE exceeded the indoor air cleanup level for only one sample with the
HVAC system off. The building was not sampled with the HVAC system
on.

510

Maintenance Offices

Tier 3A

PCE exceeded the outdoor air concentration range at only one location
with the HVAC system on. None of the samples exceeded the ambient
air concentration range with the HVAC system off.

555

Tenant Offices

Tier 3A

None of the samples exceeded the ambient outdoor air concentration
ranges or indoor screening levels with the HVAC system on. TCE and
vinyl chloride exceeded the ambient outdoor air concentration ranges in
all samples taken with the HVAC system off.

Keep operating ventilation and HVAC system.

566

Tenant Offices

Tier 3B

None of the samples exceeded the outdoor air concentration ranges or
indoor screening levels with both the HVAC system on and off.

None

Tier 3A

TCE and PCE exceeded the ambient outdoor concentration ranges only
for a few samples collected in basement with the HVAC system off. PCE
also exceeded the outdoor air concentration range for only one sample
collected in the basement with the HVAC system on. None of the
samples collected in the work area except basement work area exceeded
the ambient outdoor concentration ranges with both the HVAC system on
and off.

Keep operating ventilation and HVAC system.

Tier 3A

TCE exceeded the indoor cleanup level for one sample with the HVAC
system off. TCE also exceeded the ambient air concentration range for
15 samples (out of 21) collected in the building with the HVAC system on
and off. PCE exceeded the ambient air concentration range for one
basement sample collected with the HVAC system off.

Tier 3A

TCE exceeded the ambient air concentration range for only two samples
collected in the basement (one with the HVAC system off and another
with the HVAC system on). PCE was detected slightly exceeding the
ambient air concentration range in one basement sample and one firstfloor sample with the HVAC system on.

Tier 3A

PCE exceeded the outdoor air concentration range at only one location
with the HVAC system on. None of the samples exceeded the ambient
outdoor air concentration ranges or indoor cleanup levels for any of the
COCs.

N239

Life Sciences Building
(offices & laboratories)

N239A

Offices & Centrifuge

N243

Flight Guidance &
Simulation Laboratory

N243A

Welding & Machine
Shop

Keep operating the current vapor extraction system that is used to
capture the vapors beneath the raised floor.

Note:
Outdoor air concentration range was established from the results of outdoor air samples collected as per the Final Work Plan.
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Table 6. Number of Air Samples for Individual Buildings
Moffett Field, California

Building

8-hour

2
3
10
12
13
14
15
16
29
45
67
76
107
126
N210
N239
N239A
N243
N243A
510
555
566
567

3

Totals

Indoor Air Samples
10-hour 24-hour

Grab

15

Ambient/Outdoor
Air Samples
24-hour
2
1
2
1

5
8
2
5
8

2
2
1
1
1

10
2
2
1
1
4
8
11

2
1
2

19
16
13
6
4

3
2
2
2

4
4
3

52
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Duplicate Samples
1
2
1
1
1
1
2

1
1
2
2
1
1
1

1

25

77

0

28

18

Total Number
of Samples

4
19
7
11
3
6
11
14
3
3
2
1
4
11
13
23
18
17
9
6
7
4
4
200
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Table 7. Air Sampling Program, Moffett Field, California
Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

8‐hour

Indoor Air Samples
14M002‐1‐02
14M002‐1‐03
14M002‐1‐04
14M045‐1‐01
14M045‐1‐02

11‐Feb
11‐Feb
11‐Feb
11‐Feb
11‐Feb

Tuesday
Tuesday
Tuesday
Tuesday
Tuesday

2
2
2
45
45

1
1
1
1
1

107
109
104
101
102

NA
NA
NA
NA
NA

14M010‐1‐01

11‐Feb

Tuesday

10

1

101

14M010‐1‐02
14M014‐C‐01
14M014‐C‐02
14M014‐1‐03
14M014‐1‐04

11‐Feb
12‐Feb
12‐Feb
12‐Feb
12‐Feb

Tuesday
Wednesday
Wednesday
Wednesday
Wednesday

10
14
14
14
14

1
1
1
1
1

14M014‐1‐05

12‐Feb

Wednesday

14

14M010‐1‐03
14M010‐1‐05

11‐Feb
11‐Feb

Tuesday
Tuesday

14M010‐1‐06

11‐Feb

14M029‐B‐01
14M029‐1‐01
14M067‐1‐01

Sample Name

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

Sampling Rationale

x
x
x
x
x

Work Area
Work Area
Pathway
Work Area
Work Area

Gymnasium
Gymnasium
Gymnasium
Former Paint Shop
Former Paint Shop

NA

x

Work Area

Boiler Plant

101
Crawl Space
Crawl Space
Dem. Room
Workshop

NA
NA
NA
NA
NA

x
x
x
x
x

Work Area
Pathway
Pathway
Work Area
Work Area

Boiler Plant
Demonstration Room
Offices
Demonstration Room
Workshop

Potential future occupancy
Potential future occupancy
Boiler room, not occupied
Storage, unoccupied
Storage, unoccupied
Main work area; east side of
room
Main work area; near cubes in
SW corner
Crawl Space
Crawl Space
Meeting Room
Work Area

1

Offices

NA

x

Work Area

Offices

10
10

1
1

101
102

NA
NA

x
x

Work Area
Work Area

Boiler Plant
Boiler Plant

Tuesday

10

1

N104

NA

x

Work Area

Boiler Plant

11‐Feb
11‐Feb

Tuesday
Tuesday

29
29

Basement
1

Basement
106

NA
NA

x
x

Pathway
Work Area

Bicycle Shop
Bicycle Shop

11‐Feb

Tuesday

67

1

C101

NA

Work Area

U.S. Post Office

Buildings with no HVAC System

x

14M076‐1‐01

11‐Feb

Tuesday

76

1

101

AC off

x

Work Area

Locksmith Shop

14M567‐1‐01

11‐Feb

Tuesday

567

1

107

NA

x

Work Area

Warehouse

14M567‐1‐02

11‐Feb

Tuesday

567

1

102

NA

x

Work Area

Warehouse

14M567‐1‐03

11‐Feb

Tuesday

567

1

104

NA

x

Work Area

Warehouse

14M013‐1‐01

12‐Feb

Wednesday

13

1

103

NA

x

Work Area

Commissary Warehouse

14M013‐1‐02
Ambient Air Samples
14M010‐A‐01
14M013‐A‐01
14M029‐A‐01
14M045‐A‐01
14M067‐A‐01
14M567‐A‐01
Duplicate Air Samples
14M302‐1‐04
14M314‐1‐05

12‐Feb

Wednesday

13

1

102

NA

x

Work Area

Commissary Warehouse

11‐Feb
12‐Feb
11‐Feb
11‐Feb
11‐Feb
11‐Feb

Tuesday
Wednesday
Tuesday
Tuesday
Tuesday
Tuesday

10
13
29
45
67
567

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

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

x
x
x
x
x
x

Background
Background
Background
Background
Background
Background

11‐Feb
12‐Feb

Tuesday
Wednesday

2
14

1
1

104
Offices

NA
NA

x
x

11‐Feb

Tuesday

10

1

101

NA

x

14M310‐1‐03

Number of Indoor Air Samples = 24

Final 2014 Air Sampling Work Plan
Former NAS Moffett Field

Ambient Air Samples = 6

Duplicate
Duplicate

Gymnasium
Offices

Duplicate

Boiler Plant

Work Area
Main work area; near tunnel &
sump
Office
Boiler room, near water lines
and sump
basement near drain and
conduits
work area
Near bathroom and slab break
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
Merchandising storage, near
crack or seam

Mitigation confirmation
Work Area
Main work area; near tunnel &
sump

Duplicate Samples = 3

1 of 7
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Table 7. 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

Buildings with HVAC Systems ‐ HVAC in Operation
Indoor Air Samples

14M126‐1‐01‐N

12‐Feb

Wednesday

126

1

103

on

x

Work Area

Museum

Main room in northern corner,
near closet opening

14M126‐1‐02‐N

12‐Feb

Wednesday

126

1

103

on

x

Work Area

Museum

Main room, south area

14M126‐1‐04‐N
14M126‐1‐05‐N

12‐Feb
12‐Feb

Wednesday
Wednesday

126
126

1
1

106
101

on
on

x
x

Work Area
Work Area

14M003‐1‐01‐N
14M003‐1‐02‐N

12‐Feb
12‐Feb

Wednesday
Wednesday

3
3

1
1

105
C104

on
on

Office

14M003‐1‐03‐N

12‐Feb

Wednesday

3

1

104A

on

x

Work Area

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

14M003‐1‐04‐N
14M003‐1‐07‐N

12‐Feb
12‐Feb

Wednesday
Wednesday

3
3

1
1

122
108

on
on

x
x

Work Area
Work Area

Center/Cafeteria
Center/Cafeteria

Banquet Room
Dining Room

14M003‐1‐08‐N

12‐Feb

Wednesday

3

1

111

on

x

Work Area

Center/Cafeteria

Office; near kitchen

14M003‐1‐09‐N
14M012‐1‐01‐N
14M012‐1‐02‐N

12‐Feb
12‐Feb
12‐Feb

Wednesday
Wednesday
Wednesday

3
12
12

1
1
1

128
109D
109

on
on
on

x
x
x

Work Area
Work Area
Work Area

Center/Cafeteria
Commissary Warehouse
Commissary Warehouse

14M012‐1‐03‐N
14M012‐C‐05‐N
14M015‐1‐01‐N

12‐Feb
12‐Feb
12‐Feb

Wednesday
Wednesday
Wednesday

12
12
15

1
1
1

119
Crawl Space
135D

on
on
on

x
x
x

Work Area
Pathway
Work Area

Commissary Warehouse
Commissary Warehouse
NASA Security

14M015‐1‐02‐N

12‐Feb

Wednesday

15

1

117

on

x

Work Area

NASA Security

14M015‐1‐03‐N

12‐Feb

Wednesday

15

1

C107

on

x

Work Area

NASA Security

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

14M015‐1‐06‐N

12‐Feb

Wednesday

15

1

C104

on

x

Work Area

NASA Security

Hallway, near Room 101
(drain), R102W and R104M
(bathrooms) and N108 (HVAC)

14N239A‐B‐01‐N

13‐Feb

Thursday

N239A

Basement

Basement

on

x

Work Area

Centrifuge and Offices

On bio‐dome scaffolding

14N239A‐1‐09‐N

13‐Feb

Thursday

N239A

1

144

on

x

Work Area

Centrifuge and Offices

Offices

14N239A‐1‐03‐N
14N239A‐1‐05‐N

13‐Feb
13‐Feb

Thursday
Thursday

N239A
N239A

1
1

120
102

on
on

x
x

Work Area
Work Area

Centrifuge and Offices
Centrifuge and Offices

14N239A‐1‐06‐N

13‐Feb

Thursday

N239A

1

C102

on

x

Work Area

Centrifuge and Offices

Near bio‐dome equipment
Office
Hallway near utility rooms
U101 and U102

14N239A‐1‐08‐N
14N239A‐1‐10‐N
14N239A‐1‐11‐N

13‐Feb
13‐Feb
13‐Feb

Thursday
Thursday
Thursday

N239A
N239A
N239A

1
1
1

125
U101
U102

on
on
on

x
x
x

Work Area
Work Area
Work Area

Centrifuge and Offices
Centrifuge and Offices
Centrifuge and Offices

14N243A‐B‐01‐N

13‐Feb

Thursday

N243A

Basement

1

on

x

Pathway

14N243A‐1‐01‐N

13‐Feb

Thursday

N243A

1

104

on

x

Work Area

14N243A‐1‐02‐N

13‐Feb

Thursday

N243A

1

101

on

x

Work Area

14M107‐1‐01‐N
14M107‐1‐02‐N
14M510‐1‐02‐N

11‐Feb
11‐Feb
12‐Feb

Tuesday
Tuesday
Wednesday

107
107
510

1
1
1

106
C101
110

on
on
on

x

Work Area
Work Area
Work Area

Final 2014 Air Sampling Work Plan
Former NAS Moffett Field
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Work Area
Work Area

x
x

x
x

Access area for bathrooms
Previous sample location
Hallway, outside of kitchen
Kitchen; near floor drains

Work area with fire place
Cashier office
By Cashier
Warehouse; near cracks or
seams
Under Room 110
Office; staffed 24/7/365

Opposite flammable cabinet in
highbay floor area

Welding and Machine Shop Within Tunnel
Main work area; near 10‐inch
Welding and Machine Shop vent conduit
Main work area; near
Welding and Machine Shop electrical conduits
Conference room near comm.
ROICC Office
conduits
ROICC Office
Near Room 102
Admin Offices
Cubical Area
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Table 7. Air Sampling Program, Moffett Field, California
Sample Name

Sample Date

Sample Day

Building

Location
Floor

Room

HVAC
(on or off)

C101

on

8‐hour

Sample Duration
10‐hour 24‐hour

Grab

Sample Type

Building Information

Work Area

Maintenance Contractor
Admin Offices

Sampling Rationale

Buildings with HVAC Systems ‐ HVAC in Operation (Continued)
Indoor Air Samples (Continued)
14M510‐1‐03‐N

12‐Feb

Wednesday

510

1

x

14M555‐1‐01‐N

12‐Feb

Wednesday

555

1

112

on

x

Work Area

14M555‐1‐03‐N
14M566‐1‐01‐N

12‐Feb
11‐Feb

Wednesday
Tuesday

555
566

1
1

107A
111

on
on

x
x

Work Area
Work Area

14M566‐1‐02‐N
14M016‐1‐01‐N

11‐Feb
12‐Feb

Tuesday
Wednesday

566
16

1
1

C103
106

on
on

x

14M016‐1‐02‐N

12‐Feb

Wednesday

16

1

110

14M016‐1‐03‐N

12‐Feb

Wednesday

16

1

14M016‐1‐04‐N
14M016‐1‐05‐N

12‐Feb
12‐Feb

Wednesday
Wednesday

16
16

14N239‐B‐01‐N
14N239‐B‐02‐N

13‐Feb
13‐Feb

Thursday
Thursday

14N239‐B‐05‐N
14N239‐B‐06‐N
14N239‐1‐02‐N

13‐Feb
13‐Feb
13‐Feb

Thursday
Thursday
Thursday

Near R101 and 103
(bathrooms)
Office, near Room 112B
Former hangar, now offices (drain)
Near Room 107B
Former hangar, now offices (communications)
Tenant Offices
Offices near 112 and 113
Hallway, near electrical outlets
Tenant Offices
in the floor
Maintenance Contractor Office
Maintenance Contractor Wood shop near cracks and
(IAP) Offices
seams
Maintenance Contractor HVAC area, near cracks or
(IAP) Offices
seams
Maintenance Contractor Office area; shallow
(IAP) Offices
groundwater
Maintenance Contractor Office

x

Work Area
Work Area

on

x

Work Area

111

on

x

Work Area

1
1

113
103

on
on

x
x

Work Area
Work Area

N239
N239

Basement
Basement

53A
053

on
on

x
x

Work Area
Work Area

Life Sciences Building
Life Sciences Building

N239
N239
N239

Basement
Basement
1

C001
C002
C104

on
on
on

x
x
x

Work Area
Work Area
Work Area

Life Sciences Building
Life Sciences Building
Life Sciences Building

14N239‐1‐03‐N

13‐Feb

Thursday

N239

1

191

on

x

Work Area

Life Sciences Building

14N239‐1‐05‐N
14N239‐1‐07‐N

13‐Feb
13‐Feb

Thursday
Thursday

N239
N239

1
1

138S
102

on
on

x
x

Work Area
Work Area

Life Sciences Building
Life Sciences Building

14N239‐1‐08‐N
14N243‐B‐02‐N

13‐Feb
13‐Feb

Thursday
Thursday

N239
N243

1
Basement

C101
C002

on
on

x
x

Work Area
Work Area

g

14N243‐B‐04‐N
14N243‐B‐06‐N

13‐Feb
13‐Feb

Thursday
Thursday

N243
N243

Basement
Basement

C008
050

on
on

x
x

Work Area
Work Area

14N243‐B‐07‐N

13‐Feb

Thursday

N243

Basement

054

on

x

Work Area

14N243‐1‐01‐N

13‐Feb

Thursday

N243

1

136

on

x

Work Area

14N243‐1‐02‐N

13‐Feb

Thursday

N243

1

C104

on

x

Work Area

Final 2014 Air Sampling Work Plan
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Library; SW area, stagnant air
Break area for library staff
Hallway near N089 (or B11);
near sump
Hallway near Room 030
Hallway near Room 178

Life Sciences Building
Lab /

Office near chem lab
Chem area near Room R103
(bathroom)
Cubicals; away from labs
Hallway near stairwell and
elevator
Main corridor for offices

Lab
Lab
Flight Guidance/Simulation
Lab
Flight Guidance/Simulation
Lab
Flight Guidance/Simulation
Lab

Hallway near Office 083
Machine shop near sump
Near below grade hydraulic
equipment
Office, near R102 and R103
(bathrooms)
Rotunda hallway, previous
sample location
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Table 7. 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

Buildings with HVAC Systems ‐ HVAC in Operation (Continued)
Ambient Air Samples
14M003‐A‐01‐N
14M012‐A‐01‐N
14M015‐A‐01‐N
14M126‐A‐01‐N
14N239‐A‐01‐N
14N243A‐A‐01‐N
14M510‐A‐01‐N
14M555‐A‐01‐N
14M016‐A‐01‐N
14N243‐A‐01‐N
14N243‐A‐02‐N
Duplicate Samples
14M326‐1‐02‐F

12‐Feb
12‐Feb
12‐Feb
12‐Feb
13‐Feb
13‐Feb
12‐Feb
12‐Feb
12‐Feb
13‐Feb
13‐Feb

Wednesday
Wednesday
Wednesday
Wednesday
Thursday
Thursday
Wednesday
Wednesday
Wednesday
Thursday
Thursday

3
12
15
126
N239
N243A
510
555
16
N243
N243

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

18‐Feb

Tuesday

126

1

103

NA

14M303‐1‐07‐N
14M416‐1‐02‐N
14M339A‐1‐10‐N

12‐Feb
12‐Feb
13‐Feb

Wednesday
Wednesday
Thursday

3
16
N239A

1
1
1

108
110
U101

on
on
on

14M343A‐1‐01‐N
14M339‐B‐01‐N
14M355‐1‐03‐N

13‐Feb
13‐Feb
12‐Feb

Thursday
Thursday
Wednesday

N243A
N239
555

1
Basement
1

104
53A
107A

on
on
on

Number of Indoor Air Samples = 58

Final 2014 Air Sampling Work Plan
Former NAS Moffett Field

Ambient Air Samples = 11
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x
x
x
x
x
x
x
x
x
x
x

Duplicate

x
x
x
x
x
x
x

Background
Background
Background
Background
Background
Background
Background
Background
Background
Intake
Background

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

Museum
Conference
Center/Cafeteria
Maintenance Contractor
Centrifuge and Offices

Mitigation measures
confirmation near conduit

Confirmaiton sample Utility
Main work area; near 10‐inch
Welding and Machine Shop vent conduit
Life Sciences Building
Former hangar, now offices

Duplicate Samples = 7
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Table 7. 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
Main room, south area

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

14M126‐1‐01‐F
14M126‐1‐02‐F

18‐Feb
18‐Feb

Tuesday
Tuesday

126
126

1
1

103
103

NA
NA

x
x

Work Area
Work Area

Museum
Museum

14M126‐1‐04‐F
14M126‐1‐05‐F
14M012‐1‐01‐F
14M012‐1‐02‐F

18‐Feb
18‐Feb
17‐Feb
17‐Feb

Tuesday
Tuesday
Monday
Monday

126
126
12
12

1
1
1
1

106
101
109D
109

NA
NA
off
off

x
x
x
x

Work Area
Work Area
Work Area
Work Area

Museum
Museum
Commissary Warehouse
Commissary Warehouse

14M012‐1‐03‐F

17‐Feb

Monday

12

1

119

off

x

Work Area

Commissary Warehouse

14M012‐C‐05‐F
14M015‐1‐01‐F
14M015‐1‐02‐F

17‐Feb
16‐Feb
16‐Feb

Monday
Sunday
Sunday

12
15
15

1
1
1

Crawl Space
135D
117

off
off
off

x
x
x

Pathway
Work Area
Work Area

Commissary Warehouse
NASA Security
NASA Security

14M015‐1‐03‐F

16‐Feb

Sunday

15

1

C107

off

x

Work Area

NASA Security

Under Room 110
Office; staffed 24/7/365
Office, near electrical conduits
Hallway, near Room 163
(HVAC) and Room 166 (office),
near cubes
Hallway, near Room 101
(drain), R102W and R104M
(bathrooms) and N108 (HVAC)

14M015‐1‐06‐F

16‐Feb

Sunday

15

1

C104

off

x

Work Area

NASA Security

14N239‐B‐01‐F
14N239‐B‐02‐F
14N239‐G‐04‐F

16‐Feb
16‐Feb
16‐Feb

Sunday
Sunday
Sunday

N239
N239
N239

Basement
Basement
Basement

53A
053
C001

off
off
off

x
x

Work Area
Work Area
Pathway

Life Sciences Building
Life Sciences Building
Life Sciences Building

14N239‐B‐05‐F
14N239‐B‐06‐F
14N239‐1‐02‐F
14N239‐1‐03‐F

16‐Feb
16‐Feb
16‐Feb
16‐Feb

Sunday
Sunday
Sunday
Sunday

N239
N239
N239
N239

Basement
Basement
1
1

C001
C002
C104
191

off
off
off
off

x
x
x
x

Work Area
Work Area
Work Area
Work Area

Life Sciences Building
Life Sciences Building
Life Sciences Building
Life Sciences Building

14N239‐1‐05‐F
14N239‐1‐07‐F

16‐Feb
16‐Feb

Sunday
Sunday

N239
N239

1
1

138S
102

off
off

x
x

Work Area
Work Area

Life Sciences Building
Life Sciences Building

x

14N239‐1‐08‐F

16‐Feb

Sunday

N239

1

C101

off

x

Work Area

Life Sciences Building

14N239A‐B‐01‐F

16‐Feb

Sunday

N239A

Basement

Basement

off

x

Pathway

Centrifuge and Offices

14N239A‐1‐09‐F
14N239A‐1‐03‐F
14N239A‐1‐05‐F

16‐Feb
16‐Feb
16‐Feb

Sunday
Sunday
Sunday

N239A
N239A
N239A

1
1
1

144
120
102

off
off
off

x
x
x

Pathway
Work Area
Work Area

Centrifuge and Offices
Centrifuge and Offices
Centrifuge and Offices

14N239A‐1‐06‐F

16‐Feb

Sunday

N239A

1

C102

off

x

Work Area

Centrifuge and Offices

14N239A‐1‐08‐F
14N239A‐1‐10‐F
14N239A‐1‐11‐F
14N243‐B‐02‐F
14N243‐B‐03‐F

16‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb

Sunday
Sunday
Sunday
Sunday
Sunday

N239A
N239A
N239A
N243
N243

1
1
1
Basement
Basement

125
U101
U102
C002
N032

off
off
off
off
off

x
x
x
x
x

Work Area
Work Area
Work Area
Work Area
Pathway

Centrifuge and Offices
Centrifuge and Offices
Centrifuge and Offices
Lab
Lab /
g

14N243‐B‐04‐F
14N243‐B‐06‐F

16‐Feb
16‐Feb

Sunday
Sunday

N243
N243

Basement
Basement

C008
050

off
off

x
x

Work Area
Work Area

14N243‐B‐07‐F

16‐Feb

Sunday

N243

Basement

054

on

x

Work Area

14N243‐1‐01‐F

16‐Feb

Sunday

N243

1

136

off

x

Work Area

Access area for bathrooms
Previous sample location
Cashier office
By Cashier
Warehouse; near cracks or
seams

Library; SW area, stagnant air
Break area for library staff
Elevator Grab Sample
Hallway near N089 (or B11);
near sump
Hallway near Room 030
Hallway near Room 178
Office near chem lab
Chem area near Room R103
(bathroom)
Cubicals; away from labs
Hallway near stairwell and
elevator
On bio‐dome scaffolding
Near sump with PID
detections
Near bio‐dome equipment
Office
Hallway near utility rooms
U101 and U102
Opposite flammable cabinet in
highbay floor area

Main corridor for offices
Utility room

14N243‐1‐02‐F

16‐Feb

Sunday

N243

1

C104

off

x

Work Area

Lab
Lab
Flight Guidance/Simulation
Lab
Flight Guidance/Simulation
Lab
Flight Guidance/Simulation
Lab

14N243A‐B‐01‐F

16‐Feb

Sunday

N243A

Basement

1

off

x

Work Area

Welding and Machine Shop Within Tunnel

Final 2014 Air Sampling Work Plan
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Hallway near Office 083
Machine shop near sump
Near below grade hydraulic
equipment
Office, near R102 and R103
(bathrooms)
Rotunda hallway, previous
sample location
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Table 7. 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

Buildings with HVAC Systems ‐ HVAC system shut down
Indoor Air Samples (Continued)
Main work area; near 10‐inch
Welding and Machine Shop vent conduit
Main work area; near
Welding and Machine Shop electrical conduits
Admin Offices
Cubical Area
Maintenance Contractor Near R101 and 103
Admin Offices
(bathrooms)
Conference
Office; above crawl space
Center/Cafeteria
sample
Conference
Center/Cafeteria
Hallway outside of kitchen
Center/Cafeteria
Office

14N243A‐1‐01‐F

16‐Feb

Sunday

N243A

1

104

off

x

Work Area

14N243A‐1‐02‐F
14M510‐1‐02‐F

16‐Feb
16‐Feb

Sunday
Sunday

N243A
510

1
1

101
110

off
off

x
x

Work Area
Work Area

14M510‐1‐03‐F

16‐Feb

Sunday

510

1

C101

off

x

Work Area

14M003‐1‐01‐F

16‐Feb

Sunday

3

1

105

off

x

Work Area

14M003‐1‐02‐F
14M003‐1‐03‐F

16‐Feb
16‐Feb

Sunday
Sunday

3
3

1
1

C104
104A

off
off

x
x

Work Area
Work Area

14M003‐1‐04‐F

16‐Feb

Sunday

3

1

122

off

x

Work Area

14M003‐1‐06‐F
14M003‐1‐07‐F
14M003‐1‐08‐F
14M003‐1‐09‐F
14M016‐1‐01‐F

16‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb

Sunday
Sunday
Sunday
Sunday
Sunday

3
3
3
3
16

1
1
1
1
1

130
108
111
128
106

off
off
off
off
off

x
x
x
x
x

Pathway
Work Area
Work Area
Work Area
Work Area

14M016‐1‐02‐F

16‐Feb

Sunday

16

1

110

off

x

Work Area

14M016‐1‐03‐F

16‐Feb

Sunday

16

1

111

off

x

Work Area

14M016‐1‐04‐F
14M016‐1‐05‐F

16‐Feb
16‐Feb

Sunday
Sunday

16
16

1
1

113
103

off
off

x
x

Work Area
Work Area

14M107‐1‐01‐F
14M107‐1‐02‐F

16‐Feb
16‐Feb

Sunday
Sunday

107
107

1
1

106
C101

off
off

x
x

Work Area
Work Area

14N210‐1‐01‐F

16‐Feb

Sunday

N210

1

143

off

x

Work Area

Banquet Room
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.
ROICC Office
conduits
ROICC Office
Near Room 102
Near communications &
Former hangar, now offices offices

14N210‐1‐02‐F

16‐Feb

Sunday

N210

1

C117A

off

x

Work Area

Former hangar, now offices Hallway near cubicals

14N210‐G‐03‐F

16‐Feb

Sunday

N210

1

near V101

off

Pathway

Former hangar, now offices Elevator Grab Sample

14N210‐1‐04‐F

16‐Feb

Sunday

N210

1

138E

off

x

Work Area

14N210‐1‐05‐F

16‐Feb

Sunday

N210

1

146

off

x

Work Area

14N210‐1‐06‐F

16‐Feb

Sunday

N210

1

Q134

off

x

Pathway

14N210‐1‐07‐F

16‐Feb

Sunday

N210

1

100A

off

x

Work Area

14N210‐1‐08‐F

16‐Feb

Sunday

N210

1

C10

off

x

Work Area

Former hangar, now offices Near 010
Former hangar, now offices Near wall of hanger pit
Former hangar, now offices Cubicals

x

14N210‐1‐09‐F

16‐Feb

Sunday

N210

1

148

off

x

Work Area

14N210‐1‐10‐F

16‐Feb

Sunday

N210

1

near 033 & 036

off

x

Work Area

14N210‐C‐11‐F

16‐Feb

Sunday

N210

1

Crawl Space

off

x

Pathway

14M555‐1‐01‐F

16‐Feb

Sunday

555

1

112

off

x

Work Area

14M555‐1‐03‐F
14M566‐1‐01‐F

16‐Feb
16‐Feb

Sunday
Sunday

555
566

1
1

107A
111

off
off

x
x

Work Area
Work Area

14M566‐1‐02‐F

16‐Feb

Sunday

566

1

C103

off

x

Work Area
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Center/Cafeteria
Conference
Center/Cafeteria
Center/Cafeteria
Center/Cafeteria
Conference
(IAP) Offices
Maintenance Contractor
(IAP) Offices
Maintenance Contractor
(IAP) Offices
Maintenance Contractor
(IAP) Offices
Maintenance Contractor

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

Crawl Space where vapor Crawl Space beneath raised
extraction system is located floor
Office, near Room 112B
Former hangar, now offices (drain)
Near Room 107B
Former hangar, now offices (communications)
Tenant Offices
Offices near 112 and 113
Hallway, near electrical outlets
Tenant Offices
in the floor
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Table 7. 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

Buildings with HVAC Systems ‐ HVAC system shut down (Continued)
Ambient Air Samples
14M012‐A‐01‐F
14M015‐A‐01‐F
14N239‐A‐01‐F
14N243‐A‐01‐F
14N243A‐A‐01‐F
14M510‐A‐01‐F
14M003‐A‐01‐F
14M016‐A‐01‐F
14N210‐A‐01‐F
14M555‐A‐01‐F
14M126‐A‐01‐F
Duplicate Air Samples
14M312‐C‐05‐F
14M315‐1‐03‐F
14M339A‐1‐10‐F

17‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb
16‐Feb
18‐Feb

Monday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Tuesday

12
15
N239
N243
N243A
510
3
16
N210
555
126

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

x
x
x
x
x
x
x
x
x
x
x

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background

17‐Feb
16‐Feb
16‐Feb

Monday
Sunday
Sunday

12
15
N239A

1
1
1

Crawl Space
C107
U101

off
off
off

x
x
x

Duplicate
Duplicate
Duplicate

14M343‐B‐07‐F

16‐Feb

Sunday

N243

Basement

054

off

x

Duplicate

14M339‐1‐07‐F
14M303‐1‐06‐F

16‐Feb
16‐Feb

Sunday
Sunday

N239
3

1
1

102
130

off
off

x
x

Duplicate
Duplicate

14M316‐1‐03‐F

16‐Feb

Sunday

16

1

111

off

x

Duplicate

14M310‐1‐10‐F

16‐Feb

Sunday

N210

1

near 033 & 036

off

Number of Indoor Air Samples = 72
Total Indoor Air Samples = 154

Ambient Air Samples = 11
Total Ambient Air Samples = 28

x

Duplicate

Commissary Warehouse
NASA Security
Centrifuge and Offices
Flight Guidance/Simulation
Lab
Life Sciences Building
Conference
Maintenance Contractor
(IAP) Offices

Under Room 110
hallway near 163 and 166
Confirmation sample Utility
Near below grade hydraulic
equipment
Cubicals; away from labs
Mitigation measures
HVAC area, near cracks or
seams

Former hangar, now offices Cubicals

Duplicate Samples = 8
Total Duplicate Samples = 18

Total Samples = 200

Final 2014 Air Sampling Work Plan
Former NAS Moffett Field
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Appendix A
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 NAVFAC and NASA.]
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Approximate Ambient Air Sample Locations
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Executive Summary
This Sampling and Analysis Plan for Vapor Intrusion Tier Response Evaluation, Former Naval
Air Station (NAS) Moffett Field (SAP; Field Sampling Plan/Quality Assurance Project Plan) was
prepared to present planned activities to collect follow-up air samples to the Final Air Sampling
Work Plan for Vapor Intrusion Tier Response Evaluation, Former Naval Air Station Moffett
Field, California (Work Plan; Accord MACTEC 8A Joint Venture [AM8AJV] 2012). The Work
Plan was implemented in May and June 2012.
AM8AJV prepared this SAP for the United States Department of the Navy (Navy), Base
Realignment and Closure (BRAC) Program Management Office (PMO) West under Naval
Facilities Engineering Command Southwest (NAVFAC SW) Contract Number N62473–10–D–
0814, Task Order Number 0010.
In May and June 2012, the Navy collected 287 air samples from indoor work areas, pathways,
and ambient air in and around 23 fully or partially occupied buildings at the Navy Area at former
NAS Moffett Field. Trichloroethene (TCE) and tetrachloroethene (PCE) vapors were detected in
indoor air at several buildings at concentrations that exceeded the United States Environmental
Protection Agency (EPA) 2010 Record of Decision (ROD) Amendment commercial cleanup
levels of 5 and 2 micrograms per cubic meter, respectively, and/or the outdoor air concentration
range (AM8AJV 2013a). The source of the vapors is believed to be from volatilization of volatile
organic compounds (VOCs) in shallow groundwater below the buildings. Using the May–June
2012 air sampling results and the 2010 ROD Amendment Vapor Intrusion Tiering System, the
buildings were tiered to determine the need for a response action in accordance with EPA’s
Response Action Tiering System (AM8AJV 2013a).
This follow-up indoor air sampling will be conducted in all 23 buildings sampled in May–June
2012. The follow-up air samples will be collected to confirm the building response action tier
classification (AM8AJV 2013a) and to better understand the potential for vapor intrusion. The
indoor air samples will be collected at most of the basement and first-floor locations sampled in
May–June 2012. Additional lines of evidence (soil gas samples and groundwater samples) were
collected in May and June 2013 at the Navy Area at Moffett Field to evaluate the potential for a
Tier 4 (no further action) ranking and to better understand the potential for vapor intrusion
pathways (AM8AJV 2013b).
This SAP describes the follow-up air sampling program, which involves the collection of 200 air
samples, including ambient air samples and quality control duplicate samples in and around the
23 buildings. The air samples will be collected as time-integrated (8-, 10-, or 24-hour) and grab
samples using 6-liter (L), individually certified canisters with a flow controller. The air samples
will be analyzed by EPA Method TO-15 SIM (selective ion monitoring). The sample collection,
analysis, and data validation will be consistent with the Work Plan that was implemented in May
and June 2012.
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Acronyms and Abbreviations
%R
μg/m3

percent recovery
micrograms per cubic meter

ALS
AM8AJV
APP

ALS Environmental, formerly Columbia Analytical Services, Inc.
Accord MACTEC 8A Joint Venture
Accident Prevention Plan

BRAC

Base Realignment and Closure

CA
CAS
CCV
CERCLA
COC

corrective action
Columbia Analytical Services, Inc.
continuing calibration verification
Comprehensive Environmental Response, Compensation, and Liability Act
chemical of concern

DCA
DCE
DCN
DoD

dichloroethane
dichloroethene
document control number
Department of Defense

EC
ELAP
EPA
EWI

engineering control
Environmental Laboratory Accreditation Program
United States Environmental Protection Agency
Environmental Work Instruction

GC/MS

gas chromatography/mass spectrometry

H&S
HVAC

health and safety
heating, ventilation, and air conditioning

ICAL
ICV
ID
IS

initial calibration
initial calibration verification
identification
internal standard

L
LCS
LDC

liter
laboratory control sample
Laboratory Data Consultants, Inc.

MEW
MRL

Middlefield-Ellis-Whisman
method reporting limit
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Acronyms and Abbreviations – continued
MS
MSD

matrix spike
matrix spike duplicate

NA
NAS
NASA
NAVFAC SW
Navy
NEDD/NIRIS

not available
Naval Air Station
National Aeronautics and Space Administration
Naval Facilities Engineering Command Southwest
U.S. Department of the Navy
Navy Electronic Data Deliverable/Naval Installation Restoration Information
Solution
National Priority List

NPL
PARCCS
PCE
PM
PMO

precision, accuracy, representativeness, completeness, comparability, and
sensitivity
tetrachloroethene
Project Manager
Program Management Office

QA
QAM
QAO
QAPP
QC

quality assurance
Quality Assurance Manager
Quality Assurance Officer
Quality Assurance Project Plan
quality control

ROD
ROICC
RPM

Record of Decision
Resident Officer in Charge of Construction
Remedial Project Manager

SAP
SFBRWQCB
SIM
SOP
SSHP

Sampling and Analysis Plan
California Regional Water Quality Control Board, San Francisco Bay Region
selective ion mode
Standard Operating Procedure
Site Safety and Health Plan

TCE

trichloroethene

UFP-QAPP

Uniform Federal Policy for Quality Assurance Project Plans

VOC

volatile organic compound

Work Plan

Final Air Sampling Work Plan for Vapor Intrusion Tier Response Evaluation,
Former Naval Air Station Moffett Field, California (AM8AJV 2012)
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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 Joint Venture
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
Not Applicable
AM8A–0814–0010–0015

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


Department of Defense (DoD). 2010. DoD Quality Systems Manual for
Environmental Laboratories. Version 4.2. October 25.



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



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.



Navy. 1999. Installation Restoration Chemical Data Quality Manual. September.



United States Environmental Protection Agency (EPA). CERCLA Compliance with
Other Laws Manual, August 1988; Guidance for the Data Quality Objectives
Process, September 1994; Guidance on Systematic Planning Using the Data Quality
Objectives Process, February 2006. National Functional Guidelines for Superfund
Organic Methods Data Review, June 2008.
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SAP Worksheet #2 – Continued
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

Final Work Plan for Vapor Intrusion Sampling,
Former Naval Air Station Moffett Field,
California. (AM8AJV )
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)

May 2012

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

Not Applicable (NA)

Sampling Tasks
17
Sampling Design and Rationale
18
Sampling Locations and Methods/ SOP Requirements Table
Sample Location Map(s)
19
Analytical Methods/SOP Requirements Table
20
Field Quality Control Sample Summary Table
21
Project Sampling SOP References Table
Sampling SOPs
22
Field Equipment Calibration, Maintenance, Testing, and
Inspection Table
Analytical Tasks
23
Analytical SOPs
Analytical SOP References Table
24
Analytical Instrument Calibration Table
25
Analytical Instrument and Equipment Maintenance, Testing,
and Inspection
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SAP Worksheet #2 – Continued
UFP-QAPP
Worksheet #

Required Information

Crosswalk to
Related Information

Sample Collection
26
Sample Handling System, Documentation Collection,
Tracking, Archiving, and Disposal
Sample Handling Flow Diagram
27
Sample Custody Requirements, Procedures/SOPs Sample
Container
Identification Example Chain-of-Custody Form and Seal
Quality Control Samples
28
QC Samples Table
Screening/Confirmatory Analysis Decision Tree
Data Management Tasks
29
Project Documents and Records Table
30
Analytical Services Table
Analytical and Data Management SOPs
C. Assessment Oversight
31
32
33
D. Data Review
34
35
36
37

Planned Project Assessments Table
Audit Checklists
Assessment Findings and Corrective Action Responses Table
QA Management Reports Table
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

SFBRWQCB

(510) 622-2440

Mr. Joseph Michalowski

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.JM
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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SAP Worksheet #3 – Continued

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)

(805) 577-2089

Mr. Andrew Kong

Project Manger

Laboratory Data Consultants, Inc.
(LDC)

(760) 827-1100

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
akong@lab-data.com
2701 Loker Ave. West, Suite 220
Carlsbad, CA 92010
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SAP Worksheet #4 – Project Personnel Sign-Off Sheet

Name
Mr. Steve Hall
Ms. Beth Flynn

Organization/
Title/Role

Ms. Kate Aguilera

AM8AJV PM
AM8AJV
Sampling Task
Manager
ALS PM

Mr. Andrew Kong

LDC PM

Telephone Number
(Optional)
(858) 771-3562
(707) 793-3834

Signature/E-mail Receipt

(805) 577-2089
(760) 827-1100

1

SAP Section Reviewed

Date SAP
Read

All Worksheets
All Worksheets

Worksheets #1, 3, 12, 15, 19, 20,
23, 24, 25, 26, 27, 28, 30, 34, 35
Worksheets #1, 3, 12, 15, 19, 20,
22, 23, 24, 25, 28, 30, 34, 35, 36

Notes:
1
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
SFBRWQCB
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

Rain Zeng
AM8AJV
QAM
(858) 248-2083

Rain Zeng
AM8AJV
Project Chemist
(858) 248-2083

Kate Aguilera
ALS Lab
(Air)
PM
(805) 577-2089
Andrew Kong
LDC
Project Manager
(760) 827-1100
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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) 771-3557
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 [2011]
Environmental Work Instruction [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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Communication
Drivers
Stop Work

Responsible
Affiliation
AM8AJV

NAVFAC SW

Reporting of Health
and Safety (H&S)
Issues

AM8AJV

Name

Phone Number
and/or e-mail

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

(510) 504-7088
Loi.Chau@amec.com

Navy BRAC PMO
West:
Wilson Doctor

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

NAVFAC SW QAO:
Joseph Michalowski

(619) 532-4125
joseph.michalowski@navy.mil

ROICC SFBA:
Gary Munekawa
David Smith

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

PM:
Steve Hall

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 safetyrelated 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.

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 PM
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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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 are
rejected or the data quality objectives
[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
Safety and Health Administration 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 N62473–
10–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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Name

Title/Role

Organizational
Affiliation

Wilson Doctor

Navy RPM

Navy BRAC PMO
West

Joseph Michalowski

Navy QAO

NAVFAC SW

Responsibilities













Kate Aguilera

Andrew Kong

Lab PM

LDC PM

ALS

LDC








Electronic Data Deliverable/Naval Installation Restoration Information
Solution (NEDD/NIRIS) uploads.
Serves as 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 the Navy’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 AM8AJV.
Conducts independent, third-party validation of analytical data received
from laboratory per the project-specific SAP.
Ensures 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 phase of the fieldwork for the 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 Occupational Health and
Safety Administration guidelines presented in Title 29 of the Code of Federal Regulations, Part
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 requirements, the spill containment program, and health-hazard monitoring
procedures and techniques. At least two field technicians will maintain cardiopulmonary
pulmonary resuscitation 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.
Name

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

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 (West-Side Aquifers Treatment System).
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 2011b).
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 EPA in March 2012.

Page 27 of 114

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

Revision Number: NA
Revision Date: NA

SAP Worksheet #9 – Continued
Project Name:
Vapor Intrusion (VI) 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 VI
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 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 operates Mondays 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 with the windows open if the
employees of the buildings had the windows open. 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 week end when the HVAC system had
been shut down for 48 hours.
EPA responded that for buildings with operating HVAC systems, EPA will require samples to be
collected with and without operation of the HVAC system. 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, or additional lines
of evidence will be required. EPA stated that buildings which do not have centralized HVAC
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 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 SAP is prepared following EPA (2005) Uniform Federal Policy for Quality Assurance
Project Plans requirements and is intended to conduct follow-up air sampling of the vapor
intrusion 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 EPA (2006).
The DQO process is designed to define the project objectives and ensure 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
additional air (indoor and ambient) samples to apply the 2010 ROD Amendment tiering system
to determine the response action for buildings in the Navy Area.

Problem Definition
Groundwater underneath the former NAS Moffett Field Area has been contaminated with VOCs,
primarily with TCE and PCE in the shallow aquifer (Figure B-1). Shallow subsurface VOC
contamination is the source of vapor intrusion into buildings at the MEW Superfund Study Area
(MEW site). The seven identified chemicals of concern (COCs) at the MEW site are TCE, PCE,
vinyl chloride, 1,1-dichloroethene (DCE), 1,1-dichloroethane (DCA), cis-1,2-DCE, and trans1,2-DCE.
In May–June 2012, the Navy collected air samples from indoor work areas, pathways, and
ambient air at the Navy Area at former NAS Moffett Field. TCE and PCE were detected in
indoor air at several buildings at concentrations that exceeded the 2010 EPA ROD Amendment
commercial cleanup levels of 5 and 2 micrograms per cubic meter (µg/m3), respectively, and/or
the outdoor air concentration range (AM8AJV 2013a). Potential volatilization of VOCs in
shallow groundwater below the buildings has been identified as a source of vapor intrusion to the
buildings. Using the May–June 2012 air sampling results and the 2010 ROD Amendment Vapor
Intrusion Tiering System, the buildings were tiered to determine the need for a response action in
accordance with EPA’s Response Action Tiering System (AM8AJV 2013a).
The follow-up air samples will be collected to confirm the building response action tier
classification (AM8AJV 2013a) and to better understand the potential for vapor intrusion. The
follow-up indoor air sampling will be conducted in all 23 buildings sampled in May–June 2012.
The indoor air samples will be collected at most of the basement and first-floor locations
sampled in May–June 2012.

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 µg/m3 (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 B-3). The Navy Area is a portion of
the larger area that overlies the regional VOC groundwater plume (Figure B-3). NAS Moffett
Field is a National Priority List (NPL) site (EPA identification [ID]: CA2170090078). EPA is the
lead regulatory agency responsible for directing the cleanup process under CERCLA and per a
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Federal Facility Agreement. SFBRWQCB 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 (SESTech 2009; Haley & Aldrich 2011b).
The NASA facilities cover 213 acres that are planned for redevelopment as a collaborative
research and educational campus. 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 2011b).
Groundwater at the MEW site has been contaminated with VOCs, primarily TCE and PCE. The
MEW site extends from approximately 1 mile south of U.S. Highway 101 along E. Middlefield
Road to within approximately 0.7 mile of the north end of former NAS Moffett Field (Figure B2). Source areas for the solvents have been identified on several former industrial properties
located south of U.S. 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.
Vapors from the Site VOCs 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 B-3), the Navy has the responsibility for implementing the vapor
intrusion remedy as described in the 2010 ROD Amendment.
The ROD Amendment provides a tiering system to determine the appropriate response action for
each building/property within the Vapor Intrusion Study Area (Tables B-2a, 2b, and 2c). The
tiering system for existing buildings is based on indoor air sampling with or without engineering
controls (ECs) in place and other lines of evidence. The corresponding response action may
include both engineering and institutional controls (EPA 2010). To determine the appropriate tier
and corresponding response action for the nonresidential buildings within the Navy Area, a vapor
intrusion investigation was conducted consisting of indoor air sampling and background air
sampling with analysis of COCs by EPA Method TO-15 SIM (Selected Ion Monitoring). As part
of this investigation, building surveys were conducted on November 14, 2011, to identify each
building’s structural condition, observe the ventilation system layout and use by the building
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occupants, observe operational procedures in laboratory and maintenance areas, and gather
information about building use schedules.
Navy 2012 Vapor Intrusion Study and Air Sampling
In May and June 2012, the Navy conducted a vapor intrusion study for the Navy Area (AM8AJV
2012b). A total of 287 air samples, including indoor and outdoor air samples, were collected to
evaluate the vapor intrusion pathways in 23 fully or partially occupied buildings at the Navy
Area at former NAS Moffett Field. Indoor and outdoor air samples were analyzed using EPA
Method TO-15 SIM for seven VOCs (TCE, PCE, vinyl chloride, 1,1-DCA, cis- and trans-1,2DCE, and 1,1-DCE).
Using the indoor air sampling results and the 2010 ROD Amendment Vapor Intrusion Tiering
System, the buildings were tiered to determine the need for a response action in accordance with
EPA’s Response Action Tiering System. Of the 23 buildings evaluated during the 2012 study, 20
(Buildings 2, 3, 10, 12, 13, 14, 15, 16, 29, 45, 107, 126, N210, N239, N239A, N243, N243A,
510, 555, and 567) were classified as either Tier 1, 2, or 3A and will need long-term monitoring.
Only Buildings 10 and 126 were classified as Tier 1, which mandates that an appropriate EC be
implemented as a remedy to meet indoor air cleanup levels. Building N210 was classified as Tier
2 as it has a required EC. All other buildings are classified as Tier 3A (17 buildings) or Tier 3B
(3 buildings) as indoor air concentrations meet indoor air cleanup levels in work areas without an
EC in place or operating. The response action required for buildings classified as Tier 3A will
require the development and implementation of long-term monitoring as per the ROD
Amendment. No engineered remedy or long-term monitoring is required for the buildings that
were classified as Tier 3B (Buildings 67, 76, and 566) (AM8AJV 2013a).
Interim mitigation measures were performed for buildings that had one or more samples with
concentrations exceeding the air cleanup levels (AM8AJV 2013b). Additional lines of evidence,
such as soil vapor data from the perimeter of buildings and shallow groundwater data, were
collected to investigate potential vapor intrusion pathways and sources upgradient and in the
proximity of the buildings and to supplement existing data for buildings in Tier 3B to evaluate
the feasibility of reclassification to Tier 4 (no further action).
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 2011b).
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
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Moffett Field Area (Haley & Aldrich 2011b). 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 foot, with
higher levels in the spring and lower levels in the autumn. The hydraulic gradient is 0.005 to
0.007 foot per foot to the north (ERS-JV 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 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 ensure that the data used to make project decisions
are of sufficient quality.
Vapor Intrusion Monitoring at Moffett Field Area
Former NAS Moffett Field, California
STEP 1

State the Problem
Groundwater underneath the former NAS Moffett Field Area has been contaminated with
VOCs, primarily with TCE and PCE in the shallow aquifer (Figure B-1). Shallow subsurface
VOC contamination is the source of vapor intrusion into buildings at the MEW site. The
seven identified COCs at the MEW site are seven VOCs including TCE, PCE, vinyl chloride,
1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE.
In May–June 2012, the Navy collected air samples from indoor work areas, pathways, and
ambient air at the Navy Area at former NAS Moffett Field. TCE and PCE were detected in
indoor air at several buildings at concentrations that exceeded the 2010 EPA ROD
3
Amendment commercial cleanup levels of 5 and 2 µg/m , respectively, and/or the outdoor air
concentration range (AM8AJV 2013a). Potential volatilization of VOCs in shallow
groundwater below the buildings has been identified as a source of vapor intrusion to the
buildings. Using the May–June 2012 air sampling results and the 2010 ROD Amendment
Vapor Intrusion Tiering System, the buildings were tiered to determine the need for a
response action in accordance with EPA’s Response Action Tiering System (AM8AJV
2013a).
The follow-up air samples will be collected to confirm the building response action tier
classification (AM8AJV 2013a) and to better understand the potential for vapor intrusion. The
follow-up indoor air sampling will be conducted in all 23 buildings sampled in May–June
2012. The indoor air samples will be collected at most of the basement and first-floor
locations sampled in May–June 2012.

STEP 2

Identify the Goals of the Study
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 the seven
VOCs?
4. Are there occupational or consumer product sources within the building that may
contribute to detectable levels of the seven COCs in indoor air?
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STEP 3

Identify Information Inputs
1. 2011–14 building survey results
2. 2012–14 validated indoor and outdoor air sample and field duplicate results
3. 2013 validated soil gas, groundwater, field duplicate, trip blank, source blank, and
equipment blank results collected as part of this investigation
4. 2003–2011 historical validated air, groundwater, and soil gas data from the Navy Area
5. 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

STEP 4

Define the Boundaries of the Study
1. The approximate lateral boundaries are the 23 buildings and the surroundings within the
Navy Area of the former NAS Moffett Field.
2. The approximate vertical boundaries for indoor air samples are limited to the first floor
and basement of the 23 buildings at the breathing zone between 3 to 5 feet above floor
for work area samples, and within crawl spaces, beneath elevator shafts and utility
conduits for vapor pathway samples.
3. The approximate temporal boundary for vapor intrusion sampling fieldwork will be in
February 2014 after the final work plan and SAP are approved.
4. Building occupancy temporal boundaries are 8-hour work shifts from 8 a.m. – 5 p.m. for
most buildings, 10-hour work shifts from 8 a.m. – 6 p.m., 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.
5. Buildings with no EC (heating, ventilation, and air conditioning [HVAC] system) will be
sampled after 36 to 48 hours with the windows and doors closed to limit ventilation from
outside air.
6. Buildings with ECs (HVAC systems) will be sampled with the EC operating and not
operating. If the EC cannot be shut down, then the EC-off samples do not need to be
collected, but the building response action tiering will be based on EC operating and
multiple lines of evidence, if collected.
7. This is a one-time sample event in February 2014, so the results will not reflect any
seasonal variations. Sampling will be conducted over a period of 2 to 3 weeks.
Temperature boundaries are the daily temperature variations.
8. Lastly, the wildlife breeding season is not a concern for conducting the fieldwork at the
23 buildings and the surroundings within the Navy Area.

STEP 5

Develop the Analytical Approach
The analytical approach is developed following the response action tiering system. Indoor air
concentrations collected from the 23 buildings will be compared to outdoor (background) air
concentration and the indoor cleanup levels established in the 2010 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.
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2. If indoor air concentrations are below the indoor air cleanup levels with the EC 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. A recorded agreement
with the property owner is required if the remedy is achieved through operation of an
active building ventilation system.
3. For buildings sampled without ECs 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 the
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.
4. 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 the building is Tier 3B and proper response action(s) (i.e.,
implementing governmental institutional controls) specified by EPA will be followed.
5. If the outdoor (background) air samples collected have detected levels of the seven
VOCs, then outdoor sources may have contributed to indoor air concentrations and a
multiple lines of evidence evaluation will be conducted.
6. If there are detectable levels of occupational or consumer product sources of the COCs
within the building space, then these indoor sources may have contributed to indoor air
concentrations and a multiple lines of evidence evaluation will be conducted.
Buildings are classified as Tier 4 when converging lines of evidence (i.e., soil gas,
groundwater, pathway, indoor air, 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.
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. Addendums to this sampling plan will be prepared as needed for collection of
additional samples to provide multiple lines of evidence, provide mitigation and remediation
design parameters, establish monitoring programs, and 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:
1.
2.
3.
4.

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
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5. Third-party data validator to confirm data (10% of the data are subjected to a Level IV
validation and the remaining 90% of the data will be validated per Level III procedures).

STEP 7

Develop the Plan for Obtaining Data
A total of 200 follow-up air samples will be collected from the 23 buildings sampled in May–
June 2012. The samples include 154 indoor air samples from basements and first floors of
buildings, 28 outdoor air samples, and 18 field duplicate quality control (QC) samples (i.e.,
10% of environmental samples). Ambient air samples will be collected concurrently to
provide information on ambient background air. Outdoor ambient air samples will be
collected near the building(s) being sampled for indoor air and near HVAC system intakes.
Grab air samples will be collected underneath elevator shafts to confirm and evaluate the
potential vapor intrusion pathways.
Time-integrated (8-, 10-, or 24-hour) and grab sampling schedules will be followed for Tier 1
and 2 buildings classified based on building EC (HVAC system) status. 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
EC (building ventilation system) has been shut down for 36 to 48 hours. Samples will be
analyzed by EPA Method TO-15 SIM with reporting limits below indoor cleanup levels and
background air concentrations.
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 remediate the site, as necessary.
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Measurement Performance Criteria Table – Field Quality Control (QC) Samples*
QC Sample
Field Duplicate

1

Analytical Group

Frequency

Data Quality Indicators

Measurement
Performance
Criteria

QC Sample
3
Assessment Error

2

One per ten
samples

Precision

RPD < 25%

S

VOCs by EPA TO-15 SIM
(Air)

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 be collected at a rate of
at least 10% 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.
3. For sampling (S), analysis (A), or both (S&A).
* Neither equipment nor trip blanks will be collected as part of the air sampling program as the sampling devices, canisters, and flow controllers, are pre-cleaned,
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 historical air monitoring events. The background concentrations will be
individually and statistically compared to the levels found in indoor air.
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Secondary Data
2012 indoor and outdoor
air data for Navy Area

2011 indoor air data for
MEW site

Historical groundwater
monitoring and sampling
data for Installation
Restoration Sites 26 and
28
2005 indoor air data for
NASA Ames Research
Center

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 Air Sampling and
Vapor Intrusion Tier
Response Evaluation
Report, Former Naval Air
Station Moffett Field,
California. AM8AJV, April
2013.
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.

AM8AJV, April 2013

Historical data will be
compared to and
evaluated against data
collected under this SAP

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

Haley & Aldrich, Inc.
September 13, 2011

Historical data will be
compared to and
evaluated against data
collected under this SAP

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

SES-Tech, June 2009

Historical data will be
compared to and
evaluated against data
collected under this SAP

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

Final Report on LongTerm Indoor Air Quality
Monitoring: Buildings 15,
16, 17, 20, N-210 and N243, NASA Ames
Research Center, Moffett,
California. Neptune and
Company, Inc., July 2005.

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

Historical data will be
compared to and
evaluated against data
collected under this SAP

The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
they were collected.
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Data Source
Secondary Data
2006 indoor air data for
NASA Ames Research
Center

(originating organization,
report title, and date)

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. Neptune and
Company, Inc., April 2006.

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

Neptune and Company,
Inc. April 24, 2006.

How Data Will Be Used
Historical data will be
compared to and
evaluated against data
collected under this SAP

Limitations on Data Use
The data can only be used
as qualified per the criteria
described by the projectspecific SAP under which
they were collected.
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The sampling scope of work for this project includes collection of indoor and ambient air
samples from 184 locations. The major tasks associated with the air sampling efforts during this
phase of the project are listed below.


Pre-sampling coordination



Air sampling



Analytical tasks



Sample QC tasks



Data management and review



Third-party data validation



Documentation and records

Pre-Sampling Coordination
EPA and SFBRWQCB will review and comment on the Confirmation Sampling Work Plan and
Sampling Plan. Prior to the sampling effort, NASA and building coordinators for the 23 NASA
buildings (Table B-1) will be contacted and informed of the proposed on-site vapor intrusion
sampling activity at the Navy Area. The sampling schedule will be provided to NASA, EPA, and
the HVAC specialist for each building to allow for appropriate oversight and coordination.
Specifically, approximately 1 to 2 months before the sampling event, the Navy will request
access from NASA to resurvey the buildings that have had HVAC system modifications since
the last survey in May–June 2012. After review of the recent HVAC modifications, the 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 the proposed sample event. This request will include maps showing
specific sample locations and building specific schedules for the sample event.
A pre-sampling meeting will be scheduled with NASA and EPA to review the logistics and
protocols for the sampling event, 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 contact information. If requested by NASA, premeetings 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 will be finalized with the laboratory. The week prior to the sampling event, the storage
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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 renotified at least 48 hours prior to the sampling event.

Air Sampling (Indoor and Outdoor Air)
The pre-sampling building survey will be conducted in the 23 non-residential NASA buildings
which will undergo vapor intrusion sampling in the Navy Area. Interim mitigation measures,
consisting of sealing conduits around utility lines that penetrate foundations and floors, will be
performed for select buildings based on 2012 indoor air sampling results (AM8AJV 2012). The
air sampling will be conducted prior and after the vapor intrusion interim mitigation measure of
sealing conduits at selected buildings is performed. The list of buildings where samples are
scheduled to be collected is presented in Table B-1 and shown on Figure B-3. The sampling
schedule is presented in Worksheet #18.
During building survey, a portable PID may be used to screen indoor air for evidence of potential
VOC contamination. The PID measures the presence of volatile contaminants in vapor. The PID
will be operated and calibrated daily according to the manufacturer’s directions. The procedure
for PID operation is summarized below:
1. Turn on instrument according to the manufacturer’s directions and allow the lamp to
stabilize.
2. Establish “zero” for the PID calibration using atmospheric air.
3. Verify the instrument is in calibration by reading a known concentration by volume of
iso-butylene in air. If the instrument reading is more than 25% off from the true value,
recalibrate the PID following manufacturer’s directions.
4. Attach the inlet probe of the meter to the location requiring monitoring or insert it into a
resealable plastic bag with soil.
5. Collect the reading from the instrument, and record it in the field logbook.
A total of 200 time-integrated (8-, 10-, or 24-hour) and grab indoor and outdoor samples will be
collected. 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-L, individually certified, and evacuated canisters. Each canister is equipped
with an individually certified fixed-rate flow controller, an analog gauge, and a
particulate filter provided by the laboratory to collect the air samples.
2. The building EC (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 set up equipment at each location. Sampling personnel
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will don a new pair of disposable nitrile gloves immediately before collecting samples at
each location. There will be no eating, smoking, or drinking or use of perfumes,
deodorants, dry cleaned clothing, or tools that may contain COCs 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.
Indoor air samples will be collected when the EC (HVAC system) is operating (ON) and
shut down (OFF) as specified in the Work Plan Table 7 Building-Specific Air Sampling
Program Building-Specific Sampling Program. For work area samples, the inlet of the
sample canister will be placed within the breathing zone (3 to 5 feet above the floor)
within office areas, meeting rooms, and high-traffic areas such as hallways. For potential
pathway samples, the inlet of the canisters will be placed within crawl spaces or beneath
elevator shafts and utility conduits. All pathway samples will be collected with the EC is
off, except at basement walkway to the rotunda in Building N243, and the crawl space
sample in Building 12.
A detailed building-specific sampling program is provided in Table 7 of the Work Plan.
Floor plans showing the indoor and outdoor air sample locations are provided in
Appendix A of the Work Plan. The sampling information includes the building, room,
and specific locations of each sample; the sample duration (8-, 10-, or 24-hour) for timeintegrated samples, a list of associated ambient air and duplicate samples by location, and
the rationale 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.
Outdoor ambient 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 Table 7 of the Work Plan, Building-Specific Sampling Program. The duration of the
outdoor air samples will be 24 hours only. The outdoor air samples will be collected
concurrently to provide information on ambient background air.
5. Prior to sampling, a digital gauge will be used to verify that the vacuum pressure of the
canister is between 28 to 30 inches of mercury. Do not use a canister that has an initial
pressure less than 28 inches of mercury.
6. At the beginning of the sample collection, field personnel will 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), they will remove the brass cap from
the valve on the top of the canister.
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8. For time-integrated samples, field personnel will attach the proper flow controller
assembly to the analog gauge (on a Swagelok Tee) to the valve on the top of the canister.
Field personnel will tighten with their fingers first and then gently with a 9/16-inch
wrench.
9. To open the canister valve, field personnel will turn the green knob counterclockwise
until there is no resistance (approximately 1¼ turns). They will then turn back clockwise
slightly until resistance is detected.
10. Field personnel will check the condition and vacuum pressure of the 6-L canisters as
necessary and appropriate during the day for time-integrated 8-, 10-, or 24-hour samples.
11. At the end of the sampling period, field personnel will close the canister valve by turning
the green knob clockwise. They will be careful not to overtighten. They will remove the
flow controller assembly and the analog gauge, wrap both separately in bubble wrap for
shipment, replace the brass cap on the canister valve, and tighten it with a 9/16-inch
wrench.
12. For grab samples, field personnel will open the laboratory-supplied, 6-L, individually
certified, and evacuated canisters valve over a period of 1 minute. They will turn the
green knob counterclockwise until there is no resistance (approximately 1¼ turns) and
then turn back clockwise slightly until resistance is detected.
13. 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.
14. Samples will be custody-sealed and packaged in accordance with Worksheet #27. A
chain-of-custody form will be completed, including the canister ID numbers and crossreferences between the flow-controller-assembly ID number and the corresponding
canister.
15. The chain-of-custody form, the bubble-wrapped flow controller, and the canister will be
placed back into the original boxes in which they were shipped to the site.
16. 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, California, 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:
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Analytical Tasks
The analytical parameters and methods for the Navy Area were selected based on the seven
VOCs: TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE; 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. The samples will be analyzed for VOCs using EPA Method TO-15 SIM.

Sample QC Tasks
QC samples will be collected at a frequency designated in Worksheets #12, #20, and #28. QC
samples will include field duplicates, ambient air blanks, 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 Management and Review
Data from this sampling effort will be generated from three primary pathways: field activities,
laboratory analysis, and validation. Data from all three pathways will be submitted to the Navy’s
NEDD/NIRIS website in accordance with the data format described in 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 hard copy 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
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analyte concentrations at each sampling point. Hard copy field records will be stored in a secure
project file.

Third-Party Data Validation
Data generated for this project will be reviewed and verified by the AM8AJV QAM and
validated by LDC, an independent, third-party, data validation firm 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 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 will be subjected to a Level IV validation. The remaining 90% of
the data will be validated per Level III procedures. The data validation strategy was selected
based on the intended data use and a non-NPL 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)



gas chromatography/mass spectrometry (GC/MS) tune



initial and continuing calibrations



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



blank spikes/laboratory control samples (LCSs)



surrogates



internal standards (IS, area performance)

Level IV Data Validation. Level

IV data validation will follow EPA (2008) guidelines. 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

Page 48 of 114

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

Revision Number: NA
Revision Date: NA

SAP Worksheet #14 – Continued
IV data validation process for checking calculations of quantified analytical data. Calculations
are checked for QC samples (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.
Manual integration may be required to obtain the analytical results per laboratory SOP and the
DoD QSM. Ten percent of the data will be subjected to a Level IV validation. The Level IV data
package will include the supporting information [that is, the raw data package with the
chromatograms before and after manual integration as well as a brief explanation for the manual
integration] and submitted to the third-party data validator for Level IV review.
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 ID, and any other factors that may affect data quality. Chain-of-custody
procedures (Worksheet #27) will be followed for all sample handling, storage, and shipping. All
hardcopy data (e.g., field logbooks, photos, hard copies of chain-of-custody 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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SAP Worksheet #15 – Reference Limits and Evaluation Table
Laboratory: ALS
Matrix: Air
Analytical Group: VOCs (EPA TO-15 SIM)
Concentration Level: Low

Analyte
Trichloroethene (TCE)
Tetrachloroethene
(PCE)
cis-1,2-Dichloroethene
(cis-1,2-DCE)
trans-1,2Dichloroethene (trans1,2-DCE)
Vinyl Chloride
1,1-Dichloroethane
(1,1-DCA)
1,1-Dichloroethene
(1,1-DCE)

Project
Screening
Level
1
Reference

79-01-6

Project
Indoor Air
Screening
Level Commercial
3
(μg/m )
5

127-18-4

Chemical
Abstract
Service
Number

Laboratory-Specific
Limit of
Quantitation
3
(μg/m )

Limit of
Detection
3
(μg/m )

Detection
Limit
3
(μg/m )

ROD

Project
Quantitation
Limit Goal
3
(μg/m )
0.025

0.025

0.0099

0.0067

2

ROD

0.025

0.025

0.0093

0.0079

156-59-2

210

ROD

0.025

0.025

0.010

0.0055

156-60-5

210

ROD

0.025

0.025

0.010

0.0047

75-01-4

2

ROD

0.025

0.025

0.0097

0.0050

75-34-3

6

ROD

0.025

0.025

0.010

0.0041

75-35-4

700

ROD

0.025

0.025

0.011

0.011

Notes:
1
The project does not require established project action and or screening limits. The 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. The commercial indoor air cleanup levels
will be used to evaluate whether VOCs are present in air inside the tunnel that could act as a source and pathway of the VOCs measured in the indoor air at
Building 10.
3
μg/m : micrograms per cubic meter
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SAP Worksheet #16 – Project Schedule/Timeline Table (optional format)
The project schedule is presented in a Gantt chart on Figure B-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
In May–June 2012, the Navy collected indoor air samples from work areas within the 23
buildings at the Navy Area. TCE and PCE vapors were detected in indoor air at several buildings
at concentrations that exceeded the 2010 ROD Amendment commercial cleanup levels of 5 and 2
µg/m3, respectively, and/or the outdoor air concentration range (AM8AJV 2012c). The source of
the vapors is believed to be volatilization of VOCs in shallow groundwater below the buildings.
Using the May–June 2012 air sampling results and the 2010 ROD Amendment Vapor Intrusion
Tiering System, the buildings were tiered to determine the need for a response action in
accordance with EPA’s Response Action Tiering System (AM8AJV 2013a).
The follow-up air samples will be collected to confirm the building response action tier
classification (AM8AJV 2013a) and to better understand the potential for vapor intrusion. The
follow-up indoor air sampling will be conducted in all 23 buildings sampled in May–June 2012.
The indoor air samples will be collected at most of the basement and first-floor locations
sampled in May–June 2012.

Building Survey
The 23 fully or partially occupied buildings were included in the 2012 study were selected based
on occupancy and ventilation criteria of the building construction. Buildings that are not in use
and planned for demolition will not be sampled. The partially occupied building infers that only
a part of a building is occupied or utilized. The 23 buildings are also grouped based on buildings
with or without an operational HVAC system. A building resurvey will be conducted 1 to 2
months before the indoor air sampling event of the buildings that have had modifications in the
layout and/or operations of the HVAC systems since the follow-up building surveys during the
week of May 14, 2012. The results of the building surveys were used to finalize the sampling
schedule.

Selection of Sample Locations
Indoor Air Sampling. The follow-up indoor air samples will be collected from the 23 Navy Area

buildings including Buildings 2, 3, 10, 12, 13, 14, 15, 16, 29, 45, 67, 76, 107, 126, N210, N239,
N239A, N243, N243A, 510, 555, 566 and 567 for confirmation sampling for the tier
classification and to evaluate the potential of vapor intrusion in the buildings. The indoor air
samples will be collected at most of the basement and first-floor locations sampled in May–June
2012. The follow-up indoor air sample specifications for each building are provided in Table 7 of
the Work Plan, including the sample ID, location, duration, type of sample, and sampling
rationale.
In buildings with HVAC systems (Buildings 3, 12, 15, 16, 107, 126, N210, N239, N239A, N243,
N243A, 510, 555, and 566), time-integrated (8-, 10-, or 24-hour) indoor air samples will be
sampled twice: once during normal work hours with the HVAC system operating, and once 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
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SAP Worksheet #17 – Continued
buildings that may be occupied irregularly 24 hours/day, 7 days/week, outside of daytime work
hours (such as Building 15 – Security). 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.
In buildings without an HVAC system (Buildings 2, 13, 14, 10, 29, 45, 67, 76, and 567), timeintegrated (8-, 10-, or 24-hour) indoor air samples will be sampled once during normal work
hours and depending on use and occupancy.
In addition to the time-integrated indoor air samples, grab air samples will be collected
underneath the elevator shafts to confirm and evaluate the potential vapor intrusion pathways.
Ambient Air Sampling. Outdoor

air samples will be collected to establish and confirm background
or ambient air concentrations. For each day of indoor air sample collection, one or multiple
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. The ambient air sample
locations will include sites that were sampled during historical air monitoring events. The
duration of the outdoor air samples will be 24 hours. The 2012 background air concentrations are
presented in Table B-4.
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SAP Worksheet #18 – Sampling Locations and Methods/SOP Requirements
Table

Building
Location

Sample ID

Matrix

Sample
Location1

Analytical
Group2

No. of
Samples
(Sample
Duration)

Sampling SOP
Reference3

Buildings with no HVAC System
Indoor Air Samples
2
14M002-1-02
2
14M002-1-03
2
14M002-1-04
45
14M045-1-01
45
14M045-1-02
10
14M010-1-01
10
14M010-1-02
14
14M014-C-01
14
14M014-C-02
14
14M014-1-03
14
14M014-1-04
14
14M014-1-05
10
14M010-1-03
10
14M010-1-05
10
14M010-1-06
29
14M029-B-01
29
14M029-1-01
67
14M067-1-01
76
14M076-1-01
567
14M567-1-01
567
14M567-1-02
567
14M567-1-03
13
14M013-1-01
13
14M013-1-02
Ambient Air Samples
10
14M010-A-01
13
14M013-A-01
29
14M029-A-01
45
14M045-A-01
67
14M067-A-01
567
14M567-A-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

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

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-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (24-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (24-hour)
1 (24-hour)

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

Air
Air
Air
Air
Air
Air

Background
Background
Background
Background
Background
Background

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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Building
Location

Sample ID

Matrix

Sample
Location1

Analytical
Group2

No. of
Samples
(Sample
Duration)

Sampling SOP
Reference3

Duplicate Air Samples
2
14
10

14M302-1-04
Air
Duplicate
VOCs
1 (8-hour)
14M314-1-05
Air
Duplicate
VOCs
1 (8-hour)
14M310-1-03
Air
Duplicate
VOCs
1 (8-hour)
Buildings with HVAC Systems – HVAC in Operation
Indoor Air Samples
126
14M126-1-01-N
Air
Work Area
VOCs
1 (8-hour)
126
14M126-1-02-N
Air
Work Area
VOCs
1 (8-hour)
126
14M126-1-04-N
Air
Work Area
VOCs
1 (8-hour)
126
14M126-1-05-N
Air
Work Area
VOCs
1 (8-hour)
3
14M003-1-01-N
Air
Work Area
VOCs
1 (10-hour)
3
14M003-1-02-N
Air
Work Area
VOCs
1 (10-hour)
3
14M003-1-03-N
Air
Work Area
VOCs
1 (10-hour)
3
14M003-1-04-N
Air
Work Area
VOCs
1 (10-hour)
3
14M003-1-07-N
Air
Work Area
VOCs
1 (10-hour)
3
14M003-1-08-N
Air
Work Area
VOCs
1 (10-hour)
3
14M003-1-09-N
Air
Work Area
VOCs
1 (10-hour)
12
14M012-1-01-N
Air
Work Area
VOCs
1 (24-hour)
12
14M012-1-02-N
Air
Work Area
VOCs
1 (24-hour)
12
14M012-1-03-N
Air
Work Area
VOCs
1 (24-hour)
12
14M012-C-05-N
Air
Pathway
VOCs
1 (24-hour)
15
14M015-1-01-N
Air
Work Area
VOCs
1 (24-hour)
15
14M015-1-02-N
Air
Work Area
VOCs
1 (24-hour)
15
14M015-1-03-N
Air
Work Area
VOCs
1 (24-hour)
15
14M015-1-06-N
Air
Work Area
VOCs
1 (24-hour)
N239A
14N239A-B-01-N
Air
Work Area
VOCs
1 (24-hour)
N239A
14N239A-1-09-N
Air
Pathway
VOCs
1 (24-hour)
N239A
14N239A-1-03-N
Air
Work Area
VOCs
1 (24-hour)
N239A
14N239A-1-05-N
Air
Work Area
VOCs
1 (24-hour)
N239A
14N239A-1-06-N
Air
Work Area
VOCs
1 (24-hour)
N239A
14N239A-1-08-N
Air
Work Area
VOCs
1 (24-hour)
N239A
14N239A-1-10-N
Air
Work Area
VOCs
1 (24-hour)
N239A
14N239A-1-11-N
Air
Work Area
VOCs
1 (24-hour)
N243A
14N243A-B-01-N
Air
Pathway
VOCs
1 (24-hour)
N243A
14N243A-1-01-N
Air
Work Area
VOCs
1 (24-hour)
N243A
14N243A-1-02-N
Air
Work Area
VOCs
1 (24-hour)

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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Building
Location

Sample ID

107
14M107-1-01-N
107
14M107-1-02-N
510
14M510-1-02-N
510
14M510-1-03-N
555
14M555-1-01-N
555
14M555-1-03-N
566
14M566-1-01-N
566
14M566-1-02-N
16
14M016-1-01-N
16
14M016-1-02-N
16
14M016-1-03-N
16
14M016-1-04-N
16
14M016-1-05-N
N239
14N239-B-01-N
N239
14N239-B-02-N
N239
14N239-B-05-N
N239
14N239-B-06-N
N239
14N239-1-02-N
N239
14N239-1-03-N
N239
14N239-1-05-N
N239
14N239-1-07-N
N239
14N239-1-08-N
N243
14N243-B-02-N
N243
14N243-B-04-N
N243
14N243-B-06-N
N243
14N243-B-07-N
N243
14N243-1-01-N
N243
14N243-1-02-N
Ambient Air Samples
3
14M003-A-01-N
12
14M012-A-01-N
15
14M015-A-01-N
126
14M126-A-01-N
N239
14N239-A-01-N
N243A
14N243A-A-01-N
510
14M510-A-01-N

Matrix

Sample
Location1

Analytical
Group2

No. of
Samples
(Sample
Duration)

Sampling SOP
Reference3

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
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

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-hour)
1 (8-hour)
1 (24-hour)
1 (24-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)

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

Air
Air
Air
Air
Air
Air
Air

Background
Background
Background
Background
Background
Background
Background

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)

Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
Worksheet #14
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SAP Worksheet #18 – Continued
Building
Location

Sample ID

Matrix

Sample
Location1

Analytical
Group2

No. of
Samples
(Sample
Duration)

555
14M555-A-01-N
Air
Background
VOCs
1 (24-hour)
16
14M016-A-01-N
Air
Background
VOCs
1 (24-hour)
N243
14N243-A-01-N
Air
Intake
VOCs
1 (24-hour)
N243
14N243-A-02-N
Air
Background
VOCs
1 (24-hour)
Duplicate Samples
126
14M326-1-02-F
Air
Duplicate
VOCs
1 (8-hour)
3
14M303-1-07-N
Air
Duplicate
VOCs
1 (10-hour)
16
14M416-1-02-N
Air
Duplicate
VOCs
1 (10-hour)
N239A
14M339A-1-10-N
Air
Duplicate
VOCs
1 (24-hour)
N243A
14M343A-1-01-N
Air
Duplicate
VOCs
1 (24-hour)
N239
14M339-B-01-N
Air
Duplicate
VOCs
1 (24-hour)
555
14M355-1-03-NN
Air
Duplicate
VOCs
1 (8-hour)
Buildings with HVAC Systems - HVAC system shut down
Indoor Air Samples
126
14M126-1-01-F
Air
Work Area
VOCs
1 (8-hour)
126
14M126-1-02-F
Air
Work Area
VOCs
1 (8-hour)
126
14M126-1-04-F
Air
Work Area
VOCs
1 (8-hour)
126
14M126-1-05-F
Air
Work Area
VOCs
1 (8-hour)
12
14M012-1-01-F
Air
Work Area
VOCs
1 (24-hour)
12
14M012-1-02-F
Air
Work Area
VOCs
1 (24-hour)
12
14M012-1-03-F
Air
Work Area
VOCs
1 (24-hour)
12
14M012-C-05-F
Air
Pathway
VOCs
1 (24-hour)
15
14M015-1-01-F
Air
Work Area
VOCs
1 (24-hour)
15
14M015-1-02-F
Air
Work Area
VOCs
1 (24-hour)
15
14M015-1-03-F
Air
Work Area
VOCs
1 (24-hour)
15
14M015-1-06-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-B-01-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-B-02-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-G-04-F
Air
Pathway
VOCs
1 (Grab)
N239
14N239-B-05-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-B-06-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-1-02-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-1-03-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-1-05-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-1-07-F
Air
Work Area
VOCs
1 (24-hour)
N239
14N239-1-08-F
Air
Work Area
VOCs
1 (24-hour)

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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Building
Location

Sample ID

N239A
N239A
N239A
N239A
N239A
N239A
N239A
N239A
N243
N243
N243
N243
N243
N243
N243
N243A
N243A
N243A
510
510
3
3
3
3
3
3
3
3
16
16
16
16
16
107
107
N210

14N239A-B-01-F
14N239A-1-09-F
14N239A-1-03-F
14N239A-1-05-F
14N239A-1-06-F
14N239A-1-08-F
14N239A-1-10-F
14N239A-1-11-F
14N243-B-02-F
14N243-B-03-F
14N243-B-04-F
14N243-B-06-F
14N243-B-07-F
14N243-1-01-F
14N243-1-02-F
14N243A-B-01-F
14N243A-1-01-F
14N243A-1-02-F
14M510-1-02-F
14M510-1-03-F
14M003-1-01-F
14M003-1-02-F
14M003-1-03-F
14M003-1-04-F
14M003-1-06-F
14M003-1-07-F
14M003-1-08-F
14M003-1-09-F
14M016-1-01-F
14M016-1-02-F
14M016-1-03-F
14M016-1-04-F
14M016-1-05-F
14M107-1-01-F
14M107-1-02-F
14N210-1-01-F

Matrix

Sample
Location1

Analytical
Group2

No. of
Samples
(Sample
Duration)

Sampling SOP
Reference3

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

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

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

1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (10-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)

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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SAP Worksheet #18 – Continued
Building
Location

Sample ID

N210
14N210-1-02-F
N210
14N210-G-03-F
N210
14N210-1-04-F
N210
14N210-1-05-F
N210
14N210-1-06-F
N210
14N210-1-07-F
N210
14N210-1-08-F
N210
14N210-1-09-F
N210
14N210-1-10-F
N210
14N210-C-11-F
555
14M555-1-01-F
555
14M555-1-03-F
566
14M566-1-01-F
566
14M566-1-02-F
Ambient Air Samples
12
14M012-A-01-F
15
14M015-A-01-F
N239
14N239-A-01-F
N243
14N243-A-01-F
N243A
14N243A-A-01-F
510
14M510-A-01-F
3
14M003-A-01-F
16
14M016-A-01-F
N210
14N210-A-01-F
555
14M555-A-01-F
126
14M126-A-01-F
Duplicate Air Samples
12
14M312-1-03-F
15
14M315-1-03-F
N239A
14M339A-1-10-F
N243
14M343-B-07-F
N239
14M339-1-07-F
3
14M303-1-06-F
16
14M316-1-03-F
N210
14M310-1-10-F

Matrix

Sample
Location1

Analytical
Group2

No. of
Samples
(Sample
Duration)

Sampling SOP
Reference3

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

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

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

1 (8-hour)
1 (Grab)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)
1 (8-hour)

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

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)

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

Air
Air
Air
Air
Air
Air
Air
Air

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs
VOCs

1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (24-hour)
1 (10-hour)
1 (10-hour)
1 (8-hour)

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 air samples to be collected at breathing zone 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.
2
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE and will be analyzed
by EPA Method TO-15 (SIM) for air.
3
Standard operating procedures (SOPs) are presented in Worksheet #14 that describes the sample collection
procedures.
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SAP Worksheet #19 – Analytical SOP Requirements Table

Matrix

Vapor

Analytical
Group

VOCs

3

Analytical and Preparation
Method/ SOP Reference
EPA TO-15/ALS SOP #VOA-TO-15,
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 20, 01/07/13

Containers
(number, size,
and type)

Sample
1
Volume

1 6-L Canister

6L

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

Maximum Holding
2
Time
(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 and will be analyzed by EPA Method TO-15 (SIM) for air.
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SAP Worksheet #20 – Field Quality Control Sample Summary Table

Matrix

Analytical Group

No. of
Sampling
Locations1

No. of
Field
Duplicate2

No. of
MS/MSD

No. of
Ambient
Air Blanks3

Total No. of
Samples to
Lab per
Sampling
Event

No. of
Equip.
Blanks

No. of
VOA Trip
Blanks

No. of PT
Samples4

0

0

0

33

0

0

76

0

0

91

Buildings with no HVAC System
Vapor

VOCs5

24

3

0

6

Buildings with HVAC Systems – HVAC in Operation
Vapor

VOCs5

58

7

0

11

0

Buildings with HVAC Systems - HVAC system shut down
Vapor

VOCs5

72

8

0

11

0

Notes:
1
Samples will be collected in accordance with Worksheet #18.
2
Field duplicates will be collected at a rate of 1 field duplicate per every 10 air samples per day per sampling event. A detailed building-specific sampling
program is provided in the Work Plan Table 7 Air Sampling Program.
3
Ambient air samples will be collected to establish background or ambient air concentrations near the sample locations.
4
Project-specific proficiency testing samples, previously known as performance evaluation testing samples, will not be collected during this project.
5
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE and will be analyzed by EPA Method TO-15 (SIM) for air.
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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
6-L Canister

Flow Controller
and Critical
Orifice for
Individual
Canister

Photoionization
Detector

Activity

Frequency

Individually
cleaned,
certified, and
leak
checked

Prior to
shipment to the
fieldwork

Calibrated

Prior to
shipment to the
field

Visual
Inspection

Maintenance
and
Charging

Calibration

Acceptance
Criteria
Pass ALS QC
requirements

Pass ALS QC
requirements

Corrective
Action

Responsible
Person

Appropriate
corrective
actions are
presented in
SOP Code:
SMO-CanCert,
10/29/10,
Revision 12
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.
Operator
correction or
return to
manufacturer for
repair.

ALS Chemist

ALS Chemist

Daily, prior to
sampling
activity

Within
manufacturer’s
recommended
values

Loi Chau

Daily, prior to
sampling
activity.
Maintenance
check at end of
day
Daily, prior to
sampling

Within
manufacturer’s
recommended
values

Operator
correction or
return to
manufacturer for
repair.

Loi Chau

Within
manufacturer’s

Recalibrate until
acceptable range

Loi Chau

SOP Reference

Comments

Cleaning and
Certification of
Summa Canisters
and Other Specially
Prepared Canisters,
SOP Code: SMOCanCert, 01/12/13,
Revision 14
Flow Controllers
and Critical Orifices,
SOP Code: SMOFlow_Cntrl, 8/10/13,
Revision 10

Manufacturer’s
operating
instructions

Manufacturer’s
operating
instructions

Manufacturer’s
operating

–

–

–

–

–

Page 71 of 114

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

Revision Number: NA
Revision Date: NA

SAP Worksheet #22 – Continued
Field
Equipment

Activity

Testing

Frequency

Acceptance
Criteria

activity and as
needed

recommended
values

Daily, during
sampling
activity

Within
manufacturer’s
recommended
values

Corrective
Action
or return to
manufacturer for
repair.
Operator
correction or
return to
manufacturer for
repair.

Responsible
Person

SOP Reference

Comments

instructions

Loi Chau

Manufacturer’s
operating
instructions

–
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SAP Worksheet #23 – Analytical SOP References Table
1

Lab SOP
Number

Title, Revision Date, and/or Number

ALS
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 20, 01/07/13

Definitive
or
Screening
Data

Matrix and
Analytical
Group

Definitive

Vapor

2

Instrument

Organization
Performing
Analysis

GC/MS

ALS

Modified
for
Project
Work?
(Y/N)
N

Adhere
to DoD
QSM?
(Y/N)
Y

Notes:
1
The air laboratory SOPs are included in Attachment C.
2
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE and will be analyzed by EPA Method TO-15 (SIM) for air
ALS = ALS Environmental, formerly Columbia Analytical Services, Inc.
GC = gas chromatograph
MS = mass spectrometer

Page 73 of 114

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

Revision Number: NA
Revision Date: NA

SAP Worksheet #23 – Continued

This page intentionally left blank.

Page 74 of 114

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

Revision Number: NA
Revision Date: NA

SAP Worksheet #24 – Analytical Instrument Calibration Table

Instrument

Calibration
Procedure
BFB Tuning
Verification

Initial
Calibration
(ICAL) –
minimum of five
levels

Frequency of
Calibration
Once every 24
hours or
analytical batch

Initially or if
continuing
calibration no
longer meets
criteria

Acceptance Criteria
Ion abundance criteria as
described in Table 3 of
Method TO-15.
1) <30% relative standard
deviation 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 20 seconds of the
mean retention time over
the ICAL range.

GC/MS
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).

Percent difference of ±30%.

Percent difference of ±30%.
Note: If CCV is biased high
and analyte is not detected,
results are acceptable. It
will be noted in case
narrative.

Corrective Action (CA)

Person
Responsible
for CA

SOP
1
Reference

ALS Chemist

ALS 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 ICAL.
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; reanalyze or if
necessary qualify the data.
3) Repeat initial calibration if
CCV corrective action is
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SAP Worksheet #24 – Continued
Instrument

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action (CA)

Person
Responsible
for CA

SOP
1
Reference

ALS Chemist

ALS VOATO-15

unsuccessful.

Internal
Standards (IS)

All samples,
duplicates,
blanks, and
standards

1) Retention time must be
<20 seconds 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).

Surrogate
Standards

All samples,
duplicates,
blanks, and
standards

70–130% recovery

Laboratory
Method Blank

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).

Laboratory
Control Sample
(LCS)

Once every
analytical batch
of 20 or fewer
samples

Percent recovery (%R)
within laboratory generated
limits (Table B-3).

Laboratory
Duplicate

Once every
analytical batch
of 20 or fewer
samples

Relative percent difference
(RPD) within ±25% for
positive hits.

GC/MS

1) Identify and correct the
problem.
2) Reanalyze the sample
unless obvious matrix
interference exists.
3) If problem persists, qualify
data.
1) Identify and correct the
problem.
2) Reanalyze the sample
unless obvious matrix
interference exists.
3) If problem persists, qualify
data.
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.
*DoD projects require
corrective action for all
exceedances.
1) Analyze third aliquot.
2) Flag data if third aliquot
unacceptable.
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SAP Worksheet #24 – Continued
Instrument

Calibration
Procedure
Holding Time
Method
Reporting Limit
(MRL)

Method
Detection Limit
with Limit of
Detection
Verification

GC/MS

Report results
between
Method
Detection Limit
and MRL

ICV

Frequency of
Calibration
NA
DoD: Quarterly
Limit of
Quantitation/
MRL verification
required
Initially and once
per 12 month
period
DoD: Quarterly
LOD verification
required

NA

Every after ICAL

Acceptance Criteria
Canisters – 30 days [EPA
Region 9 – 14 days]
At or above the low
standard of the current
initial calibration.

Corrective Action (CA)

SOP
1
Reference

ALS Chemist

ALS VOATO-15

Contact client and qualify
data.

NA

Limit of Detection
Verification – Response
with a minimum signal to
noise ratio of 3:1

NA

Upon request [required for
DoD projects]

Qualify results as estimated.

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.

Person
Responsible
for CA

Prepare fresh standard and
reanalyze 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.
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Instrument

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria
SPCCs: Minimum
Response Factor same as
ICAL.

Daily
Calibration
Check

Every 12 hours

CCC: <20%
difference (when using
Response Factors) or drift
(when using least squares
regression or non-linear
calibration)

Corrective Action (CA)

Person
Responsible
for CA

SOP
1
Reference

Prepare fresh standard and
reanalyze 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:
1
The air laboratory SOPs are included in Attachment C.
CCC
criteria continuing concentration
CCV
continuing calibration verification
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

ALS VOATO-15/SIM

NA

NA

ALS Chemist

ALS VOATO-15/SIM

NA

NA

ALS Chemist

ALS VOATO-15/SIM

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 Office, 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 ID number used to record and report the
results. Each sample will be identified on the sample label by the year when the samples is
collected, the building where the sample is collected, sample location code, a sequential twodigit sample ID code as a reference, and EC (HVAC) operation code at each location as
described below. Floor plans showing the sample locations are provided in Appendix A of the
Work Plan.


The two-digit ID for the year when the sample is collected.



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 H – trench
o T – tunnel
o G – grab sample
o 1 – floor level 1
o 2 – floor level 2



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



EC (HVAC) operation code indicating the EC (HVAC) system status by building.
o N – EC (HVAC) is operating
o F – EC (HVAC) is shut down, or
o No operation code – the building is without an operational EC (e.g., HVAC
system)

14

N210

1

01

N

Sample Year

(Building Number)

(Floor Level)

(Sample Location ID)

(HVAC Operation
Code)

QC samples, including field duplicates, will be 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 below under Field Documentation and
Field Logbook.
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SAP Worksheet #27 – Continued
Field Documentation
Complete and accurate documentation is essential to ensure proper sample ID 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 below 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 chain-ofcustody 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
chain-of-custody 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 chain-of-custody form
will be noted in the logbook.
Sample Labels
Sample labels or tags serve to prevent misidentification of samples by openly displaying its
unique information. Each sample will be labeled with a laboratory-provided tag attached to the
canister with a plastic tie. Sample tags will be made of weatherproof paper and shall be
completed with indelible ink. Each canister and flow controller also has a unique identifying
number assigned by the laboratory. These numbers are recorded on the sample COC. A
description of the sample (including the sample ID number and sample date and time) will be
entered into the database during sample check in. Any other pertinent information regarding
sample ID will be recorded on the sample log sheets or in the field logbooks. The following
information will be on each sample label:
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Company name



Identification of the project site of sample collection



Sample ID 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

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


Project name and number



Names of field samplers



Sample ID number(s)



Canister and flow controller serial numbers



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



Sample matrix



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 chain-of-custody 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 chain-of-custody forms will be made for each. See
Attachment A for a sample of the chain-of-custody 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
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Weather information



Type of sampling equipment used



Names of all individuals present during sampling



Sample collection date and times, using 24-hour clock notation



Sample ID 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 caution 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 chain-of-custody 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 chain-of-custody record will be completed and signed by the courier. The sample package
and the top two copies (white and pink) of the chain-of-custody 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
laboratory quality systems manual. The laboratory SOP includes laboratory sample management
and chain-of-custody 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
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included in Attachment A and laboratory custody SOPs included in Attachment C) against the
chain-of-custody form for holding times, sample ID, 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.,
samples arrive damaged or custody seals have been broken), a “Condition Upon Receipt
Anomaly Form” will be initiated (see an ALS sample 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-bycase 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, laboratory PMs will follow the laboratory SOPs for proper disposal of the
environmental samples in accordance with federal, state, and local ordinances.
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Matrix:

Vapor

Analytical
Group:

VOCs

1

Analytical
Method/SOP
Reference:

EPA TO-15/ALS
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 MRL
(DoD: No analytes
> ½ MRL; common
lab contaminants:
none detected >
MRL)
%R within
laboratory
generated limits
%R/RPD (Table B3)
%R:70–130%

Person(s)
Responsible
for Corrective
Action

Data Quality
Indicator

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
MRL

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

ALS PM

Accuracy/Bias

%R/RPD
(Table B-3)

Corrective Action

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

ALS PM

Accuracy/Bias

Measurement
Performance
Criteria

%R:70–130%

VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE.
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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

Page 91 of 114

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

Revision Number: NA
Revision Date: NA

SAP Worksheet #29 – Continued

This page intentionally left blank.

Page 92 of 114

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

Revision Number: NA
Revision Date: NA

SAP Worksheet #30 – Analytical Services Table
For this project, air sample analytical services will be provided by ALS Environmental of Simi Valley, California. Turnaround time
for the laboratory data package will be based on the date the laboratory receives the samples. Preliminary results from the laboratories
will be sent electronically via e-mail or web portal within 10 working days, and the final data package will be sent in electronic and
hard copy formats to the AM8AJV office in 21 working days. The backup laboratory for this project is Eurofins Air Toxics, Inc., of
Folsom, California. Both labs have received accreditation from the DoD Environmental Laboratory Accreditation Program (ELAP)
for analysis of hazardous materials for the methods specified in this SAP. Copies of the laboratory certifications are presented in
Attachment B.

1

2

3

Matrix

Analytical Group

Vapor

VOCs

3

Sample
Locations/
ID Number
Refer to
Worksheet
#18

Analytical
Method
EPA TO-15
SIM

Data Package
Turnaround Time
10 Day – e-mail/
21 Day – Final

Laboratory/
1
Organization
ALS Environmental
2655 Park Center Drive,
Suite A
Simi Valley, CA 93065
Kate Aguilera
(805) 577-2089

Backup Laboratory/
2
Organization
Eurofins Air Toxics, Inc.
180 Blue Ravine Road,
Suite B
Folsom, CA 95630
Kyle Vagadori
(800) 985-5955, x1039

For EPA Methods TO-15 SIM, the laboratories are not certified by the California Department of Public Health because the methods are not in on that agency’s
ELAP certified list. However, the methods are accredited by DoD ELAP. ALS’s current certifications relevant to this project: DoD-ELAP #L14-2 (certificate valid
from 01/02/2014 through 01/30/2016).
Eurofins Air Toxics, Inc.’s, formerly Air Toxics, Ltd.’s current relevant to this project: State of California ELAP #12282CA, certificate valid from 07/01/2013
through 06/30/2014; DoD-ELAP #ADE-1451, Version No. 004, certificate valid from 03/27/2012 through 04/27/2014. The 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 analysis.
VOCs include TCE, PCE, vinyl chloride, 1,1-DCE, 1,1-DCA, cis-1,2-DCE, and trans-1,2-DCE.
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SAP Worksheet #31 – Planned Project Assessments Table

Assessment
Type

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

Person(s)
Responsible for
Monitoring
Effectiveness of
Corrective
Actions

Operational
Readiness
Review
Field Sampling
Surveillance

Prior to
sampling
activity
During
sampling
activity

Internal

AM8AJV

Steve Hall, PM,
AM8AJV

Steve Hall, PM,
AM8AJV

Steve Hall, PM,
AM8AJV

Steve Hall, PM,
AM8AJV

Internal

AM8AJV

Rain Zeng, QAM,
AM8AJV

Steve Hall, PM,
AM8AJV

Rain Zeng, QAM,
AM8AJV

Field
Documentation
Review

Daily

Internal

AM8AJV

Steve Hall, PM,
AM8AJV

Rain Zeng, QAM,
AM8AJV

Data Review
Surveillance

Once

Internal

AM8AJV

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

Steve Hall, PM,
AM8AJV

Rain Zeng, QAM,
AM8AJV

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

5 days

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

5 days

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
Type

Timeframe of
Notification

Corrective Action
Report

Timeframe for
Response

5 days

5 days
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SAP Worksheet #33 – QA Management Reports Table

Type of Report

1

Operational Readiness
Review
Field Sampling
Surveillance
Field Documentation
Review
Data Review Surveillance

Draft Vapor Intrusion
Summary Report

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

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

June 23, 2014

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

RPM, NAVFAC SW
PM, EPA
PM, SFBRWQCB

5 days after completion
5 days after completion
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SAP Worksheet #34 – Verification (Step I) Process Table

Verification Input

Description

Internal/External

Chain-of-Custody
Forms

Content of the chain-of-custody form will be reviewed daily
and verified for completeness against the samples within the
associated sample package. A copy of the chain-of-custody
form will be filed with other project documents in the assigned
project file. The original chain-of-custody form 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.
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.

Internal

Beth Flynn, AM8AJV

Internal

Beth Flynn, AM8AJV

Internal

Steve Hall, AM8AJV
Rain Zeng, AM8AJV

Internal/
External

Kate Aguilera, ALS
Andrew Kong, LDC

Internal/
External

Kate Aguilera, ALS
Judy Ecklund, LDC

Field Notes/
Logbook
Audit Reports

Analytical Data
Package

Electronic Data
Deliverables

Responsible for Verification
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SAP Worksheet #35 – Validation (Steps IIa and IIb) Process Table

Step IIa/IIb

1

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

Responsible for Validation

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.

Beth Flynn, AM8AJV
Rain Zeng, AM8AJV
Rain Zeng, 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.

Kate Aguilera, ALS

Establish that proper decontamination procedures were
implemented by field sampling personnel.

Beth Flynn, AM8AJV

Establish that field instrumentation requiring calibration was
implemented in accordance with the method, manufacturer’s
manual, or procedure.
Chain-of-custody 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

Beth Flynn, AM8AJV

Rain Zeng, AM8AJV

Beth Flynn, AM8AJV
Rain Zeng, AM8AJV

Beth Flynn, AM8AJV
Rain Zeng, AM8AJV
Kate Aguilera, ALS
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Step IIa/IIb

1

Validation Input

Description

Responsible for Validation

IIa

Sample receipts

The sample package will be checked for compliance with packaging
requirements in Worksheet #19 of this SAP.

Beth Flynn, AM8AJV
Kate Aguilera, ALS

IIa

Sample logins

Review sample login for accuracy against the chain-of-custody form.

IIb

Sampling plan
and procedures

IIb

Project
quantitation limits

IIb

Performance
criteria

IIa

Laboratory data
packages

IIb

Data validation
reports

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 data quality indicators per the SAP.

Kate Aguilera, ALS
Rain Zeng, AM8AJV
Rain Zeng, AM8AJV
Beth Flynn, AM8AJV

Rain Zeng, AM8AJV
Andrew Kong, LDC
Rain Zeng, AM8AJV
Andrew Kong, 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
Step IIa/IIb

1, 2

Matrix

Analytical Group

Data
Validator

Validation Criteria

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)

Andrew
Kong, 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)

Andrew
Kong, 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)
2
Level III and IV third-party data validation is described in WS #14
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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 they meet the requirements of this
UFP-QAPP. Each analyst reviews the quality of his or her 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 datum 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 sample’s sample
delivery group and will be based on the guidelines as presented in 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), chain-of-custody 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 QC reports for data that do not meet the DQOs or data quality
indicators. 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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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, matrix spike 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 relative percent difference
(RPD) between the duplicate sample results as follows:
RPD 
(%)

A B

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 matrix spike (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.
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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.
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 chain-of-custody
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
95% for samples and is determined using the following equation:

Completene ss 

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 EPA-approved
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
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SAP Worksheet #37 – Continued
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.
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 resampling 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-detect 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;
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Identify elevated sample quantitation limits and explain the impact of these results on
project objectives;



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 resampling if necessary to fill the data gaps.
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Air Sampling Plan for Vapor Intrusion Monitoring
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FIGURE 4. PROJECT SCHEDULE FOR 2014 AIR SAMPLING AT FORMER NAS MOFFETT FIELD
ID

Task Name

Duration

Start

Finish

er
Sep

1
2

Follow-up Air Sampling to Support Tier Response Action
Develop Air Sampling Work Plan & Sampling and Analysis Plan

267 days
100 days

Mon 9/23/13
Mon 9/23/13

Tue 9/30/14
Fri 2/7/14

3

Prepare revised confirmation indoor air sampling draft work plan

15 days

Mon 9/23/13

Fri 10/11/13

0 days
15 days
20 days
0 days
12 days
5 days
0 days
45 days
0 days
8 days
0 days
7 days
1 day
1 day
47 days
1 day
7 edays
3 edays
4 wks
4 wks
150 days
50 days
0 days
20 days
0 days
10 days
0 days
60 days
0 days
3 days
1 day
10 days
0 days

Fri 10/11/13
Mon 10/21/13
Mon 10/14/13
Fri 11/8/13
Mon 11/11/13
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Prepare Final Report
Submit Final Report
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Table B-1. Building List for the Navy Area of the Vapor Intrusion Study Area
Moffett Field, California
Building
Number

Building Use

Building Status

To Be Sampled

2

intermittently occupied

Yes

occupied; to be demolished

Yes

occupied; to stay

Yes

occupied; to be demolished
occupied; to be demolished
partially occupied
occupied; to stay

Yes
Yes
Yes
Yes

occupied; to stay

Yes

29

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

Yes

45

Storage Facility

67
76
107

U.S. Post Office
Locksmith Shop
ROICC Office
Moffett Historical Society
Museum
Offices & Storage
(former hangar)
Life Sciences Building (offices &
laboratories)
Offices & Centrifuge
Flight Guidance & Simulation
Laboratory
Welding & Machine Shop
Maintenance Offices
Tenant Offices
Tenant Offices
Warehouse

occupied less than 8 hours/day
used occasionally for
demonstrations
occupied; to be demolished
occupied less than 8 hours/day
occupied; to be demolished

Yes
Yes
Yes

occupied; to be demolished

Yes

occupied; to stay

Yes

occupied; to stay

Yes

occupied; to stay

Yes

occupied; to stay

Yes

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

Yes
Yes
Yes
Yes
Yes

3
10
12
13
14
15
16

126
N210
N239
N239A
N243
N243A
510
555
566
567

Yes
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Table B-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: EPA 2010 ROD Amendment, Table 6A.
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Table B-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: EPA 2010 ROD Amendment, Table 6B.
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Table B-2c. 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
sealing) 1
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
Be Made Active), Monitoring, and ICs2
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 B-3. 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

Notes:
LCS
QC
RPD
SIM

laboratory control sample
quality control
relative percent difference
selected ion mode
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Table B-4. 2012 Ambient Air Concentration Ranges
Moffett Field, California
Chemical of Concern
Vinyl Chloride

Ambient Air Concentration Range (µg/m3)a

<0.01200 to <0.03000

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

<0.01400 to 0.092

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

<0.01300 to 0.019J

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

<0.01300 to 0.051

cis-1,2-Dichloroethene (cis-1,2-DCE)
Trichloroethene (TCE)
Tetrachloroethene (PCE)
Notes:
a
J
µg/m3

0.00870J to 1
0.00830J to 0.24
0.0180J to 0.21

Established from the 2012 results of outdoor air samples collected as per the Final Work Plan.
the result is an estimated concentration that is less than the limit of quantitation but greater than or equal to
the method detection limit
micrograms per cubic meter
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Air - Chain of Custody Record & Analytical Service Request

Page _______ of ________

2655 Park Center Drive, Suite A
Simi Valley, California 93065
Phone (805) 526-7161

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/Analytes
Project Number
Project Manager
Phone

P.O. # / Billing Information

Email Address for Result Reporting

Client Sample ID

Comments
e.g. Actual
Preservative or
specific instructions

Fax

Sampler (Print & Sign)

Laboratory
ID Number

Date
Collected

Time
Collected

Sample Type
(Air/Tube/
Solid )

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

Flow Controller
(Bar code FC #)

Sample
Volume

Report Tier Levels - please select
Tier I - (Results/Default if not specified) _____

Tier III (Data Validation Package) 10% Surcharge _____

Tier II (Results + QC) _____

Tier V (client specified) ________

EDD required Yes / No
Type: _______________ EDD Units:___________

Reliquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Reliquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Reliquished by: (Signature)

Date:

Time:

Received by: (Signature)

Date:

Time:

Project Requirements
(MRLs, QAPP)

Cooler / Blank
o
Temperature _____ C

Confidential & Non-Controlled

STANDARD OPERATING PROCEDURE

Sample Receiving
SMO-SMPL_REC, Rev. 13.0
Effective: 01/19/2013
Page 18 of 24

ALS GROUP USA, CORP. Part of the ALS Group

An ALS Limited Company

Attachment B
Laboratory Certifications
Columbia Analytical Services (Simi Valley), [Air Sample Analysis]
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PERRY JOHNSON LABORATORY
ACCREDITATION, INC.

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

ALS Group USA Corp.
Dba ALS Environmental
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
10/26/2010 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:

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

Initial Accreditation Date:

Issue Date:

Expiration Date:

January 11, 2010

January 2, 2014

January 31, 2016

Accreditation No.:

Certificate No.:

65818

L14-2

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

ALS Group USA Corp. dba ALS Environmental
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:
confirmed through the PJLA website: www.pjlabs.com

Matrix

Standard Method

Technology

Analyte

Aqueous
Aqueous
Aqueous

RSK 175
RSK 175
RSK 175

GC/FID
GC/FID
GC/FID

Methane
Ethane
Ethene

Aqueous
Air
Air
Air
Air
Air

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

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

Carbon Dioxide
Hydrogen
Oxygen
Nitrogen
Methane
Carbon Dioxide

Air
Air

(ALS SOP) VOA-EPA3C
(ALS SOP) VOA-TPHG_TO3

GC/TCD
GC/FID

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TPHG_TO3
(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6

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

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

Air
Air
Air
Air
Air

(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6
(ALS SOP) VOA-TO3C1C6

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

Air
Air
Air

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

GC/MS
GC/MS
GC/MS

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

Air
Air
Air
Air

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

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

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

Issue: 1/14

This supplement is in conjunction with certificate #L14-2
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

ALS Group USA Corp. dba ALS Environmental
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
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

1,2,4-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

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

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

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

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

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-Methylstyrene
alpha-Pinene
Benzene
Benzyl Chloride
Bromodichloromethane
Bromoform

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

Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane

Issue: 1/14

This supplement is in conjunction with certificate #L14-2
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

ALS Group USA Corp. dba ALS Environmental
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
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

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

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

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

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 Acetate
Ethyl tert-Butyl Ether
Ethylbenzene
Hexachlorobutadiene
Isooctane
Isopropyl 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

Isopropyl Alcohol
m-&, p-Xylenes
Methyl Methacrylate
Methyl tert-Butyl Ether
Methylene Chloride
Naphthalene

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-Butyl Acetate
n-Butylbenzene
n-Decane
n-Dodecane
n-Heptane
n-Hexane

Air

EPA TO-15

GC/MS

n-Nonane

Issue: 1/14
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

ALS Group USA Corp. dba ALS Environmental
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
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-Octane
n-Propylbenzene
n-Undecane
o-Xylene
p-Isopropyltoluene
Propene

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

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

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

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

Air
Air
Air
Air
Air
Air

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

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

Trichlorotrifluoroethane
Vinyl Acetate
Vinyl Chloride
Hydrogen
Oxygen
Nitrogen

Air
Air
Air
Air
Air
Air

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

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

Methane
Carbon Dioxide
Carbon Monoxide
Oxygen
Nitrogen
Methane

Air
Air
Air
Air
Air

EPA 3C
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

Carbon Dioxide
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane

Issue: 1/14
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

ALS Group USA Corp. dba ALS Environmental
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
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

1,1-Dichloroethene
1,2,3-Trimethylbenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane

Air

(ALS SOP) VOA-TO15

GC/MS

Air

(ALS SOP) VOA-TO15

GC/MS

1,2-Dichloro-1,1,2,2-tetrafluoroethane
(Freon 114)
1,2-Dichlorobenzene

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

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

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

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

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

4-Ethyltoluene
4-Methyl-2-Pentanone
Acetone
Acetonitrile
Acrolein
Acrylonitrile

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

Allyl Chloride
alpha-Methylstyrene
alpha-Pinene
Benzene
Benzyl Chloride
Bromodichloromethane

Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

GC/MS
GC/MS

Bromoform
Bromomethane

Issue: 1/14
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

ALS Group USA Corp. dba ALS Environmental
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
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

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

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

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

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

Ethylbenzene
Hexachlorobutadiene
Isooctane
Isopropyl acetate
Isopropyl Alcohol
m-&,p-Xylenes

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

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

Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

n-Decane
n-Dodecane
n-Heptane
n-Hexane
n-Nonane

Issue: 1/14
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Certificate of Accreditation: Supplement
ISO/IEC 17025:2005 and DoD-ELAP

ALS Group USA Corp. dba ALS Environmental
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
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

n-Octane
n-Propylbenzene
n-Undecane
o-Xylene
p-Isopropyltoluene
Propene

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

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

Air
Air
Air
Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

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

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

Air
Air
Air

(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15
(ALS SOP) VOA-TO15

GC/MS
GC/MS
GC/MS

Trichlorotrifluoroethane
Vinyl Acetate
Vinyl Chloride

Issue: 1/14
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Project-Specific SAP
Vapor Intrusion Monitoring at Moffett Field Area
Former NAS Moffett Field, CA

Revision Number: NA
Revision Date: NA

Attachment C. Laboratory Standard Operating Procedures (provided
on CD only in the Final SAP)
Subsurface Vapor Intrusion to Indoor Air Guide
Canister Sampling Instructions
Sample Receiving, Acceptance, and Login (ALS SOP #SMO-SMPL_REC, 01/19/13,
Revision 13)
Cleaning and Certification of Summa Canisters and Other Specially Prepared
Canisters (ALS SOP #SMO-CanCert, 01/12/13, Revision 14)
Flow Controllers and Critical Orifices (ALS SOP #SMO-Flow_Cntrl, 08/10/13,
Revision 10)
Data Review and Reporting (ALS SOP #ADM-Data_REV, 03/23/13, Revision 10)
Determination of Volatile Organic Compounds in Air Samples Collected in
Specially Prepared Canisters and Gas Collection Bags by GC/MS (ALS SOP
#VOA-TO-15, 01/07/13, Revision 20)
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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)
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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)
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1)

2)

Scope and Applicability
1.1

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. Additionally, this document describes
the procedures relating to the Sample Management Office for initiating any
subcontract documentation.

1.2

This standard operating procedure (SOP) is applicable to all samples delivered to this
laboratory and subcontracted out for analysis.

Summary of Procedure
2.1

For the purposes of this document sample receiving is considered to be an all-inclusive
system, which comprises sample custody transfer, sample acceptance, and sample
login.

2.2

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.

2.3

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.
In the event of broken liquid or soil samples, SMO needs to cleanup using one of the
following procedures:

3)



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.

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.
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4)

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.

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

3.8

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.
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

Responsibilities
4.1

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.
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Procedure
5.1

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 5.4 for the necessary procedures and documentation requirements dictated by
abnormalities or departures.

5.2

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 6-1 in the Quality Assurance Manual for Sample Preservation and
Holding Times which list maximum allowable hold times.
5.2.1

Shipping Receipts and Chain of Custody (COC) Forms
5.2.1.1 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.
5.2.1.2 Chain of Custody Forms
These forms may be identical to the one issued by the laboratory (see
Figures 6-1 and 6-2 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.

5.2.2

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
ALS GROUP USA, CORP. Part of the ALS Group
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5.3

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 6-1).
Refer to Section 5.4 for the discrepancy/exception and the rejection of samples
procedures.
Important: For odorous samples, refer to Section 5.8.1 for the handling procedure.
5.3.1

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.
6.

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.
ISR Number (if applicable): Internal Service Request (between laboratories in
the network using the same LIMS system)
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.
5.3.2

LIMS Login
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within the laboratory. This internal COC may be accessed anytime during the
laboratory procedures and is provided to the client upon request.

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.
Where:
“P” is the current lab ID code for Simi Valley,
“YY” is the two-digit year code (e.g., 13 for Y2013),
“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 2013 would be P1300001-001.002. 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.
5.3.3

Sample Acceptance Check Form The SMC shall complete and generate a 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.
5.3.3.1 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,
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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 6-1 in the
Quality Assurance Manual)
Appropriate containers (size, type) are received for the requested
analyses (see reference Table 6-1 in the Quality Assurance Manual).
Proper temperatures of sample containers, if applicable (see 6.3.3.2
and reference Table 6-1 in the Quality Assurance Manual).
Adequate sample volume (see reference Table 6-1 in the Quality
Assurance Manual)
Assessment of proper sample preservation, where applicable (see
6.3.3.3 and reference Table 6-1 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 5.5) if requested. The
sample login forms and labels must be completed to properly track
laboratory samples.
5.3.3.2Measurement of Temperature The temperature of all coolers 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:
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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. Refer to Table 6-1 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.
5.3.3.3Chemical 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
cross-contamination. Refer to Section 5.7 on specific information for
subcontracted jobs.
5.3.3.4Headspace 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.
5.3.3.5 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.
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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 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.
5.3.3.6 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 5.3.3.2. 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.
5.3.3.7 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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5.3.3.8Sample 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.
5.3.3.9 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.



5.4

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 5.3.3.1) 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.
5.4.1

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 5.7 for
information on sub-contracting and splitting samples, where appropriate.
When chemical preservation is performed in the laboratory the Preservative
Tracking Log (Attachment 2, SOP for Media Request Fulfillment) must be
utilized for documentation purposes.

5.4.2

Login Revisions Changes to SR forms may be made by anyone authorized for
sample login and Project Management capabilities; however, it is 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.
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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.

5.6

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.
5.7

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 In-Network 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 6.7.1.3).
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 Kelso IT. In
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5.7.1

In-Network Sample Transfer This laboratory, when transferring samples to an
In-Network 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.
5.7.1.1 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.
5.7.1.2 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-of-custody-record-photocopy, the sample custodian preferably
using blue ink must:
 Indicate which samples have been sent by crossing out the samples
retained;
 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-ofcustody-record-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.
5.7.1.3 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.
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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.

 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.
5.7.2

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.
5.7.2.1 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.

5.7.3

5.8

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.
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5.8.1

6)

Quality Assurance
6.1

7)

Internal system audits shall be performed by the Quality Assurance Manager to assess
adherence to the guidelines described in this SOP.

Documentation and Records
7.1

8)

Odorous Sample Storage Odorous samples (ex., Tedlar bags or VOAs for 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.

Forms, Checklists and other required documentation to be maintained are listed in
Section 5.6.

Summary of Changes
8.1

SOP updated using ALS SOP Template – New cover page, document tracking/signature
page, and table of contents page. Header/footer and font revised throughout SOP to
align with ALS SOP template specifications. Additionally, sections were reorganized as
outlined in the SOP for Establishing Standard Operating Procedures and section
references updated as necessary.
Section 1
Section 2
Section 4
Section 5
Section 5.2
Section 5.2.1.2
Section 5.3
Section 5.3.1
Section 5.3.2
Section 5.3.3.1
Section 5.7
Section 6

Section 1 (Purpose) and Section 2 (Applicability) from previous
revision combined into one section and titled “Scope and
Applicability”
Was Section 4 (Discussion) in previous revision of SOP
Section heading titled “Summary of Procedure”
Moved sentence from section 1 to section 2.1
Was Section 5 in previous revision of SOP
Was Section 6 in previous revision of SOP
Updated QA Manual Table reference
Updated references to QA Manual Figures
Updated QA Manual Table reference
#6 – Revised
Updated year in example
Updated QA Manual Table references throughout
Changed “Corporate IT” to “Kelso IT” under the note
Was Section 7 in previous revision of SOP
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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.

Section 6.1
Section 7
Section 8
Section 9
Section 9.5
Section 10
Attachment 1
Attachment 2
Attachment 4
Attachment 5

9)

References and Related Documents
9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8

10)

Section heading changed from “QA/QC Requirements” to
“Quality Assurance”
Revised
Was Section 8 in previous revision of SOP
Section heading changed from “Records” to “Documentation and
Records”
Was Section 10 in previous revision of SOP
Section heading changed from “Changes from Previous Revision”
to “Summary of Changes”
Section heading changed from “References” to “References and
Related Documents”
Update reference
Was section 11 in previous revision of SOP
#2 - Updated reference to QA Manual Table
#4 – Updated 1st and 3rd SOP titles
Updated
Updated
Updated

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-LAP, LLC Policy Document – Module 2A Revision 11: 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.

Attachments
10.1

Attachment
Attachment
Attachment
Attachment

1
2
3
4

Attachment 5

Training plan for Sample Receiving
Sample Acceptance Check Form
Service Request Form
Sample Login Verification Form (also included in the SOP for
Project Management)
Sample Acknowledgement Form

Note: Forms are examples and 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
Trainer ________________________

Date

1.

Read SOP

Trainer ____ Trainee ____ Date

2.

Read Holding Time, Matrix Table (Table 6-1 of QA Manual)

Trainer ____ Trainee ____ Date

3.

Demonstrated understanding of

Trainer ____ Trainee ____ Date

Sample Acceptance Check Form & Chain of Custody Form
4.

Demonstrated familiarity with related SOPs
SOP
SOP
SOP
SOP

5.

for
for
for
for

Trainer ____ Trainee ____ Date

Making Entries onto Analytical Records
Laboratory Sample Storage, Analysis, and Tracking
Nonconformance and Corrective Action
Media Request Fulfillment

Sample Receipt

Trainer ____ Trainee ____ Date

Understands & 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 information
Knows how to check liquid samples for air bubbles and how to document information
Knows how to check 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
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 and 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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Trainee __________________________

Attachment 2
Sample Acceptance Check Form
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Service Request Form
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Sample Login Verification Form

Sample Login and Verification Checklist
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Service Request Number,
Client & Project Name

SDG Used

PM

(place folder label here)

Sample(s) delivered by: (circle) Client / ALS Emp. / DHL / GSO / FedEx / UPS / Other
Yes

No

N/A

SMO Verification
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.
Container tags have been verified by a second person.
The analyst and PM have been alerted of Short HT or Rush
samples.

By:
By:
Notified:

Sample receipt discrepancies have been noted on Sample Acc. Check Form.
Login Completed
Yes

No

N/A

By:

Date:

Client Services Login Verification
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:

Samples requiring an MS/MSD are 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:

Login Approved (red button)
Yes

No

N/A

By:

Date:

Client Services Folder Approval
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.
Folder Release

By:

Comments:
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1)

Scope and Applicability
1.1

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)

Summary of Procedure
2.1

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.

3)

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
ALS GROUP USA, CORP. Part of the ALS Group

An ALS Limited Company

Confidential & Non-Controlled

CLEANING AND CERTIFICATION OF SUMMA CANISTERS AND OTHER SPECIALLY
PREPARED CANISTERS

4)

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 dependant on a number of factors each of which are
included in this standard operating procedure.

Responsibilities
4.1

5)

Interferences
5.1

6)

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.

Not Applicable

Safety
6.1

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.

6.2

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. Proper attire must be worn when working with used pump
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6.3

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.

6.4

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.

6.5

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.

7)

Sample Collection, Containers, Preservation, and Storage
7.1

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
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).

8)

Apparatus and Equipment
8.1

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.

8.2

Pre-purge System
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oil that must be disposed of as hazardous waste in accordance with the SOP for Waste
Disposal and applicable regulations.

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.
8.3

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/ovens, and electronic control units each described below.
8.3.1

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.
Cleaning
Cleaning
Cleaning
Cleaning
Cleaning
Cleaning

Manifolds #1 and 2
Manifold #3
Manifold #4 (oven)
Manifold #5
Oven #6
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. Canisters are
attached to the manifold with a Swagelok brass nut and ceramic-filled Teflon
ferrule or canisters are attached to the oven manifold with a Swagelok brass nut
or Swagelok stainless steel nut with aluminum finger-tight body and graphite
vespel ferrule. The proper fittings 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.
8.3.2

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 50 to 80psig, and is
dropped to between 10 and 15psig before entering the humidifier via a
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8.3.3

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.
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.

8.3.4

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.

8.3.5

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.

8.3.6

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.

8.3.7

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
set-up, post analysis information, and reports.
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regulator. The hydrocarbon trap may not be needed since this gas is typically
ultra-clean.

STANDARD OPERATING PROCEDURE

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.

9)

10)

Standards, Reagents, and Consumable Materials
9.1

Edwards 450g Charge Activated Alumina
Purchased from Scientific Instrument Services

9.2

Vacuum Pump Oil #19
Purchased from VWR

9.3

Hydrochloric Acid

Preventive Maintenance
10.1

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.
10.2

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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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.

10.2.2 Procedure for Changing Activated Alumina













10.3

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.
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
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10.2.1 Procedure for Changing Pump Oil

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.
10.4

Gas Source with Hydrocarbon Trap and Humidifier



11)

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.

Procedure
11.1

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.
2. Analysts and Canister Conditioning Technicians If during analysis or attempted
analysis, a canister is identified as leaking refer to Section 11.7.3 for the specific
requirements.

11.2

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.

11.3

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.



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
three-way valve to the ‘down’ position to open the manifold to the solenoid valve.
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11.4

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 ‘closed’ 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 11.4 below.

Canister Cleaning
11.4.1 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.
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 16.2 for additional corrective action details.
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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
Canisters returned by clients as unused

11.4.3 Quality Control Canister Selection and 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 (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 11.4.4) as to the canister or canisters
selected as a QC canister.
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11.4.2 Evacuation and Fill Setpoints




Make a notation on the sample identification tag that that canister was
selected as the QC can, the manifold number and LIMS batch number.
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.
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.
11.4.4 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 11.4.1)
Scan canister barcodes in order of position on manifold
Select QC canister (Section 11.4.3)
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)
11.4.5 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 11.7 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 11.4.2 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.
11.4.6 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
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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.
11.5

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 11.4.
 While on manifold, close QC can and pressurize remaining canisters with Nitrogen
to 10-15 psig.
 Read pressure from calibrated digital pressure/vacuum gauge (section 8.4) 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 11.7.1 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.
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 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 16.3.
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.
11.6

Batch Approval
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

11.7

Troubleshooting
11.7.1 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
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 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.
 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.
11.7.2 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.
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system will not pump down to its normal ultimate vacuum and the pirani gauge
reading rises steadily after the pump isolation valve is closed.

 Continue this process for valves two (2) through remaining valves on the
manifold in question.
 Refer to Section 11.3 for the pre-purging and canister cleaning procedure.
11.7.3 “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.
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.
11.8

Documentation
11.8.1 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.).
11.8.2 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.
11.8.3 Manifold Maintenance
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12)

Quality Assurance / Quality Control Requirements
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

<1.26ppbv

Vinyl acetate

<0.85ppbv

Ethanol

<1.59ppbv

IPA

<0.31ppbv

1-Butanol

<0.30ppbv

2-Butanone

<1.0ppbv

Carbon Disulfide

<0.96ppbv

Acrolein

<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 canister 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
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
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Manifold maintenance is tracked through LIMS. Information must be entered
into LIMS for scheduled and non-scheduled projects.
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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)

Data Reduction and Reporting
13.1

14)

Method Performance
14.1

15)

Not Applicable

Pollution Prevention and Waste Management
15.1

16)

All applicable data from this procedure must be documented through LIMS, and may
also be found in physical logbooks.

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.

Corrective Actions for Out-of-Control Data
16.1

All corrective action plans must be developed in accordance with the SOP for
Nonconformance and Corrective Action.

16.2

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 11.4.1. 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 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.
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labeled accordingly. In this case, the canisters may be used to fulfill a media request
for canisters for the BTEX compound target analyte list.

STANDARD OPERATING PROCEDURE

Canister Cleaning & Certification
SMO-Can_Cert, Rev. 14.0
Effective: 01/12/2013
Page 19 of 28

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.
16.3

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 11.8.2.
The most common cause is a leaking valve seat, which may be caused by repeated
over-tightening 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.
16.3.1 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
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.
16.3.2 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.
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If it is suspected or determined that the conditioning manifold is contaminated follow
the cleaning procedure detailed in Section 11.7.2 and the corrective action in Section
16.4.
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16.3.3 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.
16.4

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 11.7.2), the canister or set of canisters which caused the
contamination should be removed and cleaned by the procedure described in Section
11.4.1. 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.

16.5

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
11.7.1) following any maintenance to determine if the maintenance was successful.
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)

Contingencies for Handling Out-of-Control or Unacceptable Data
17.1

18)

Training
18.1

19)

In the case of unacceptable data being produced on a batch or specific canister, it shall
be re-cleaned or put on maintenance hold for repair. In certain cases a canister may
become reclassified for use (ex. ambient to source).

Training shall be conducted in accordance with the SOP for Training Policy. 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.

Method Modifications
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 If the leak is from the center seam weld, the canister must be sent out for
repair and the supervisor notified.
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20)

Not Applicable

Summary of Changes
20.1

SOP updated using ALS SOP Template – New cover page, document tracking/signature
page, and table of contents page. Header/footer and font revised throughout SOP to
align with ALS SOP template specifications. Additionally, sections were reorganized as
outlined in the SOP for Establishing Standard Operating Procedures and section
references updated as necessary. Section titled “Instrument Specific Addendum”
removed (Section did not contain any information and had “Not Applicable” listed.
Section
Section
Section
Section
Section
Section
Section
Section

1
2
4
5
6
6.2
7
7.1

Section
Section
Section
Section
Section
Section
Section

8
8.3
8.3.1
9
10
11.3
11.4.3

Section 11.5
Section 16.1
Section 18
Section 18.1
Section 19
Section 20
Section 21
Section 21.3
Section 21.4
Section 21.5
Section 22
Attachment A

21)

Updated section heading to “Scope and Applicability”
Updated section heading to “Summary of Procedure”
Was Section 10 in previous SOP revision
Was Section 4 in previous SOP revision
Was Section 5 in previous SOP revision
Updated second sentence
Was Section 6 in previous SOP revision
Removed Meriter 2.4-liter passivated stainless steel canisters
from list
Was Section 7 in previous SOP revision
Included “ovens”
Updated last paragraph
Was Section 8 in previous SOP revision
Was Section 9 in previous SOP revision
8th bullet – changed “up” to “closed”
7th bullet – removed analyst requirement to include LIMS batch
numbers as part of QC sample identification
1st bullet – updated to “10-15psig”
Updated SOP title
Was Section 19 in previous SOP revision
Renamed section heading to “Training”
Updated SOP title
Was Section 20 in previous SOP revision
Was Section 22 in previous SOP revision
Renamed section heading to “Summary of Changes”
Was Section 18 in previous SOP revision
Updated SOP title and ID
Updated SOP ID
Updated SOP title and ID
Was Section 23 in previous SOP revision
#3 - updated 1st and 3rd SOP titles

References
21.1

SOP for Waste Disposal, SOP Code: DSP-WASTE
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19.1
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21.2
21.3
21.4
21.5
21.6

22)

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 Nonconformance and Corrective Action, SOP ID: CE-QA008
SOP for Preventive Action, SOP ID: CE-GEN004
SOP for Training Policy, SOP ID: CE-QA003
SOP for Laboratory Storage, Analysis, and Tracking, SOP Code: ADM-LabSAT

Attachments
22.1

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
Trainer ________________________

Date

1.

Read SOP

Trainer ____ Trainee ____ Date

2.

Demonstrated understanding of the scientific basis of the
Conditioning and Certification of Canisters

Trainer ____ Trainee ____ Date

3.

Demonstrated familiarity with related SOPs

Trainer ____ Trainee ____ Date

SOP for Making Entries Onto Analytical Records
SOP for Laboratory Storage, Analysis, and Tracking
SOP for Nonconformance and Corrective Action
4.

Observe performance of SOP
___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

Trainer ____ Trainee ____ Date

5.

Perform SOP with supervision
___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

Trainer ____ Trainee ____ Date

6.

Independent performance of the SOP
___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

Trainer ____ Trainee ____ Date

7.

Instrument operation and maintenance
Trainer ____ Trainee ____ Date
___Manual canister cleaning
___Canister maintenance and logbook entries
___Vacuum pump and manifold maintenance and logbook entries

8.

Troubleshooting
___Finding leaks in manifold system
___Detecting leaks in canisters
ALS GROUP USA, CORP. Part of the ALS Group
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Trainee __________________________

Attachment B
TO-15 Compounds Ordered by Boiling Point
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TO-15 Compounds Ordered by Boiling Point
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Propene
33 Ethyl tert-Butyl Ether
Dichlorodifluoromethane (CFC 12) 34 1,2-Dichloroethane
Chloromethane
35 1,1,1-Trichloroethane
1,2-Dichloro-1,1,2,236 Isopropyl acetate
tetrafluoroethane (Freon 114)
Vinyl Chloride
37 1-Butanol
1,3-Butadiene
38 Benzene
Bromomethane
39 Carbon Tetrachloride
Chloroethane
40 Cyclohexane
Ethanol
41 tert-Amyl Methyl Ether
Acetonitrile
42 1,2-Dichloropropane
Acrolein
43 Bromodichloromethane
Acetone
44 Trichloroethene
Trichlorofluoromethane
45 1,4-Dioxane
Isopropyl Alcohol
46 Isooctane
Acrylonitrile
47 Methyl Methacrylate
1,1-Dichloroethene
48 n-Heptane
tert-Butanol
49 cis-1,3-Dichloropropene
Methylene Chloride
50 4-Methyl-2-Pentanone
Allyl Chloride
51 trans-1,3-Dichloropropene
Trichlorotrifluoroethane
52 1,1,2-Trichloroethane
Carbon Disulfide
53 Toluene
trans-1,2-Dichloroethene
54 2-Hexanone
1,1-Dichloroethane
55 Dibromochloromethane
Methyl tert-Butyl Ether
56 1,2-Dibromoethane

65 Styrene
66 o-Xylene
67 n-Nonane
68 1,1,2,2-Tetrachloroethane
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

25 Vinyl Acetate

57 Butyl Acetate

89

26
27
28
29
30
31
32

58
59
60
61
62
63
64

90
91
92
93
94

2-Butanone (MEK)
cis-1,2-Dichloroethene
Diisopropyl Ether
Ethyl Acetate
n-Hexane
Chloroform
Tetrahydrofuran

n-Octane
Tetrachloroethene
Chlorobenzene
Ethylbenzene
m- & p-Xylene
Bromoform
Cyclohexanone
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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

An ALS Limited Company

Confidential & Non-Controlled

STANDARD OPERATING PROCEDURE

Canister Cleaning & Certification
SMO-Can_Cert, Rev. 14.0
Effective: 01/12/2013
Page 26 of 28

Attachment C
QC Canister Corrective Action Flow Chart
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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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1)

2)

3)

4)

Scope and Applicability
1.1

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.

1.2

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.

1.3

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.

Summary of Procedure
2.1

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.

2.2

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.

Definitions
3.1

Flow Controller (FC) A device used to collect time integrated air samples into an
evacuated collection vessel, i.e. Summa canister. The flow is constant over the entire
sampling period.

3.2

Critical Orifice Assembly (COA) A device to regulate the air flow rate and used to
collect air samples into a collection vessel at a reduced flow rate. The flow is constant
up to approximately 0.5 atmospheres (7.5 psia) after which the flow slows down.

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 constant flow rate.

3.5

ml/min Milliliters per minute

3.6

psig Pounds per square inch gauge

Health and Safety Warnings
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5)

6)

Cautions
5.1

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, 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.

5.2

The flow controller maintenance log in LIMS must be kept and remain current to track
the history of all flow controllers.

5.3

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.

Interferences
6.1

7)

8)

Extreme care must be taken when handling flow controllers as they are easily damaged
and this could alter the set flow rate or calibration.

6.2

Tubing and Fittings Tubing and/or fittings may be removed or damaged in the field.

6.3

Filters Filters may be clogged if too much dust or fibers are taken in during sampling.

6.4

Moisture The controller may be clogged if too much moisture is taken in during
sampling.

6.5

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 can be affected by stainless steel tubing; therefore, refer to Section 9.2.2 if
this is determined to be the case so non-metal tubing is used.

Personnel Qualifications and Responsibilities
7.1

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.

7.2

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.

7.3

Internal audits are conducted annually by the Quality Assurance Manager to verify
compliance with this document.

Sample Collection, Handling, and Preservation
8.1

9)

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.

Not Applicable

Equipment and Supplies
9.1

Flow Controllers
9.1.1

Cleaning The flow controller cleaning system should be comprised of two
manifolds, a clean gas source, and electric ovens, as described below.
9.1.1.1 Flow Controller Cleaning Manifold
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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.
9.1.1.2 Critical Orifice Cleaning
The filter must be replaced prior to its reuse. If the COA is returned and
moisture is evident, or it otherwise failed during the collection of a field
sample, the blank capillary tube must also be replaced.
9.1.1.3 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.
9.1.1.4 Electric Ovens
The manifold shall be held inside an electric oven where the
temperature is set at approx 60°C (+/- 5C). This temperature shall be
maintained using an integrated electronic thermostat.
9.1.2

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.
9.1.2.1 Calibrating Manifold
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 Swagelok 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.
9.1.2.2 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.
9.1.2.3 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 Swagelok nuts
and Teflon ferrules.
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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.
9.2

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.
9.2.1

Calibration
•
•
•
•

9.2.2

Assembly Refer to Section 11.3.1 for the additional information on assembly.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

9.2.3

10)

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 11.3,
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 or Swagelok 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 max temp 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 and Reagents
10.1

11)

Evacuated Summa canister (Master COA), 6L
Evacuated 1L canister
Evacuated 3L Silco canister
Timer (minutes and seconds)

Not Applicable

Method Calibration
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9.1.2.4 Digital Flow Meter

11.1

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 9.1.2.4.

11.2

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 15.1.1 for the equation and Attachment B for additional
information and a summary of the appropriate converted flows.
11.2.1 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,
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 2013.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

initial flow measurement reading

B

post calibration flow measurement reading

11.2.2 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 twoway 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
dual-stage 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
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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 15.1.2 for flow rates involving an altitude change
from sea level.
11.2.3 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.
11.2.4 Post-Calibration All flow controllers which are sent back from the field must be
calibration checked (post calibration). Repeat the procedure detailed in Section
11.2.3 and refer to Section 16 for additional information.
11.2.4.1 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%.
11.2.5 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 2013.xls for those clients that have special instructions.
11.2.6 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 Swagelok 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 1/4” brass Swagelok cap in order to prevent nitrogen from bypassing
the controllers and escaping through the open position.
Measure the flow through each FC on the cleaning manifold using tan
electronic flowmeter and adjust the regulator or needle valve on the nitrogen
tank to get approximately 10ml/min. The flow will vary from FC to FC but as
long as there is at least 2ml/min flow the cleaning process should be
successful.
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”.
11.3

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.
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11.3.1 Assembly Calculate the dimensions for the capillary column using the equation
in Sections 13.1.4 and 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 9.2.2 and 11.3.2 for
the assembly procedure and record the necessary information into the
assembly logbook as detailed in Section 11.3.3.1 below.
11.3.2 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”.
11.3.3 Master COA Logbooks
11.3.3.1 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.
11.3.3.2 Calibration Electronic Logbook
The electronic calibration logbook shall incorporate all of the
information specified in the following section.
11.3.4 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.xls and placed into the designated
physical or electronic calibration logbook.
•

Once the device is assembled using the dimensions determined in 11.3.1, 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.
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
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•

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
P

1
0

=

V
V

1
0

Where:
Actual Recorded Initial Vacuum (~29.8”Hg)
Actual Canister Volume (L)
Pressure Change (Delta P or ∆P) (Hg)
Calculated Canister Volume (L)

P0
V0
P1
V1

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.
11.3.5 Acceptance Criteria The following are specific requirements needed to accept a
Master COA assembly.
1. Change in vacuum; Delta P (∆P) measurement <5.0”Hg for short duration
COAs and <4.5 for long duration COAs.
2. FINAL vacuum measurement >2”Hg for short duration COAs and >5”Hg for
long duration COAs.
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
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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.
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B

* 100

Where:
A
B
11.4

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 11.3 (prior to calibration and shipment).
11.4.1 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 2013.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.
11.4.2 Assembly and Identification The specific materials needed for the assembly are
listed in Section 9.2.2.
•
•
•
•
•
•
•
•
•
•
•

Cut 9” pieces of type 304 stainless steel tubing.
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####
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11.4.2.1 Critical Orifice Assembly for Sulfur Compound Sampling
Due to the high reactivity of sulfur compounds, stainless steel
components cannot 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 9.2.2 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.
11.4.3 Calibration
1. Cut off the shrink wrap or remove stainless steel union and replace the frit
on the working COA.
2. Attach the appropriate Master COA (for the canister volume and sampling
time) to the manifold outlet of the compressed UHP nitrogen source
(wrench-tight).
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 11.3.4 (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
dual-stage 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 whichever is more frequent.
11.4.3.1 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%.
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Percent Difference Equation 3

A− B
A

* 100

Where:
A

Master COA Initial flow at assembly and calibration
(11.3.4, 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

11.4.4 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.
11.4.5 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 11.3.4.

12)

Sample Preparation/Analysis
12.1

13)

Troubleshooting
13.1

14)

Refer to Section 18 for troubleshooting details.

Data Acquisition
14.1

15)

Not Applicable

Logbooks All logbooks (electronic or hardcopy) must be completed in accordance with
the requirements specified in this document and the SOP for Making Entries onto
Analytical Records.

Calculation and Data Reduction Requirements
15.1

Equations and Calculations
15.1.1 Conversion of sampling time to mL/min for flow controllers:
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• 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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120
T

Where F is
T is
15.1.2

Flow in mL/min
Sampling time in hours

Conversion of sampling time to mL/min for flow controllers at pressures
beyond sea level:
F=

P 0 120
×
P1 T

Where:
F is
T is
P0 is
P1 is
15.1.3

Flow in mL/min
Sampling time in hours
Pressure at sea level in mmHg
Pressure at designated elevation in mmHg

Flow Measurement - The flow and the opening of the critical orifice can be
determined by the following equations:
or

Q = 7.2 * AO

Q = 22.62 * r2

Where:
Q
AO
r
15.1.4

volume of flow (lpm)
Area of the orifice (mm2)
radius of the opening

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)
π is 3.1416
η is air viscosity constant 0.0173 centipoises (0.000173 mPa*s)
L is length of tubing (m)
Q is flow rate (m3/s)
15.1.5

Hagen-Poiseulle Equation Simplified:
Q=

π × 1000 × 101325 mPa x d 4 (m 4 )
128 × (0.00173 mPa x s) × L(m)
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Q = 144 × 10 10

Since Q (flow) =

d4 3
m s
L

V
volume
V
;Q=
and therefore T =
time
T
Q

Where:
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

∴H=

V 1 Q1
V 1 Q0
d4 3
T1
=
=
×
and Q = 1.44 × 1010
m
L
T 0 V 0 Q 0 V 0 Q1

H=

V 1 d04
×
V 0 d 14

L1 =

H ∗ V 0 ∗ L 0 ∗ (d 1 d 0 )
V1

s

L 0 V 1 L1 d 0 4
= × ×
L1 V 0 L 0 d 1 4
4

Where:
V0 = 6L
L0 = 12.5cm (0.125m)
d0 = 0.25mm
H = hourly ratio
Using this equation, a new configuration can be calculated for any COA based
on time requirements.

16)

Quality Control, Acceptance Criteria and Corrective Action
16.1

Flow Controller QC Certification
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.

16.2

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
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17)

Data Records Management
17.1

18)

All data is stored hard copy and electronically (if applicable) for a minimum of 5 years.
Refer to the SOP for Records Management Policy for additional details.

Contingencies for Handling Out of Control Data
18.1

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).

18.2

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.

18.3

18.2.1

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.

18.2.2

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.

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.

18.4

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.

18.5

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 11.3.5. 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.
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of repair is provided by a “maintenance hold” in LIMS, this is to prevent it from going
out to the field.

STANDARD OPERATING PROCEDURE
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.

19)

Method Performance
19.1

20)

Not Applicable

Summary of Changes
Revision
Number
10.0

Effective
Date
08/10/2013

Section 1
Section 2
Section 3.1
Section 3.2
Section 3.4
Section 4
Section 5
Section 6
Section 6.5
Section 7
Section 7.3
Section 8
Section 9
Section 9.1.1.2
Section 9.1.1.4
Section 10
Section 11
Section 11.2.1
Section 11.2.5
Section 11.2.6
Section 11.3.5
Section
Section
Section
Section
Section
Section

11.4.1
12
13
14
14.1
15

Table 20.1 Summary of Changes
Document
Description of Changes
Editor
C. Parnell
SOP updated using current ALS SOP template.
C. Humphrey
Various
sections
added/revised.
Section
headings renamed and information in sections
reorganized as necessary. See below.

Named “Scope and Applicability”
Named “Summary of Procedure”
Revised
Revised
Revised
Named “Health and Safety Warnings”; Previously Section 5
Named “Cautions”; Previously Section 9
Previously Section 4
Revised
Named “Personnel Qualifications and Responsibilities”; Previously
Sections 10 and 19
Revised
Named “Sample Collection, Handling, and Preservation”; Previously
Section 6
Named “Equipment and Supplies”; Previously Section 7
Revised
Revised
Named “Standards and Reagents”; Previously Section 8
Named “Method Calibration”; Previously Section 11
Updated file path
Updated file path
Revised
Revised #1 and #2 to include criteria for both short duration and long
duration COAs
Updated file path
Named “Sample Preparation/Analysis”; New Section
Named “Trouble Shooting”; New Section
Named “Data Acquisition”; Information previously in Section 12
Updated SOP title and ID
Named “Calculation and Data Reduction Requirements”; Previously
Section 13
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Section 16

Named “Quality Control, Acceptance and Corrective Action”; Previously
Section 12
Named “Data Records Management”; New Section
Named “Contingencies for Handling Out of Control Data”; Previously
Section 17
Previously Section 14
Named “Summary of Changes”; Previously Section 22
Named “References and Related Documents”; Previously Section 18
Changed “SOP Code” to “SOP ID” throughout section
Updated SOP title and ID
Updated SOP title and ID
Named “Appendix”; Previously Section 23
#3 – Updated 1st and 3rd SOP titles
Updated to include both short duration and long duration charts

Section 17
Section 18
Section 19
Section 20
Section 21
Section 21.2
Section 21.4
Section 22
Attachment A
Attachment D

21)

22)

References and Related Documents
21.1

National Environmental Laboratory Accreditation Conference (NELAC), Chapter 5;
Quality Systems, June 5, 2003 and 2009 TNI Standards.

21.2

SOP for Nonconformance and Corrective Action, SOP ID CE-QA008

21.3

SOP Cleaning and Certification of Summa Canister and Other Specially Prepared
Canisters, SOP ID SMO-CanCert

21.4

SOP for Making Entries onto Analytical Records, SOP ID CE-QA007

21.5

SOP for Significant Figures, SOP ID ADM-SIG_FIG

21.6

SOP for Media Request Fulfillment, SOP ID MED-Media_Req

Appendix
22.1

Attachments
Attachment A: Training Plan
Attachment B: Flow Controllers and COA Calibration Conversion Chart
Attachment C: Critical Orifice Dimensions Chart
Attachment D: Master Critical Orifice Calibration Table
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Attachment A
Training Plan
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Trainee __________________________

Trainer ________________________

1.

Read SOP

Training Duration

2.

Demonstrated understanding of the scientific basis of time integrated sampling
Training Duration

3.

Demonstrated familiarity with related SOPs
SOP for Making Entries onto Analytical Records
SOP for Significant Figures
SOP for Nonconformance and Corrective Action

4.

Observe performance of SOP
___Flow controller assembly set-up
___Calibration and post calibration of flow controllers
___Container tracking
___COA master setup/assembly and calibration
___COA cleaning
___Critical orifice assembly and calibration
___Resetting flow controllers
___Cleaning flow controllers
___Logbook entries
___COA assembly
___COA for sulfur compounds

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
___Critical orifice assembly and calibration
___Resetting flow controllers
___Cleaning flow controllers
___Logbook entries
___COA assembly
___COA for sulfur compounds

6.

Independent performance of the SOP

Instrument

Trainer ____ Trainee ____ Date
Trainer ____ Trainee ____ Date
Trainer ____ Trainee ____ Date
Training Duration

Trainer ____ Trainee ____ Date
Training Duration

Trainer ____ Trainee ____ Date
Training Duration

Trainer ____ Trainee ____ Date

___Flow controller assembly set-up
Training Duration
___Calibration and post calibration of flow controllers
___Container tracking
___COA master setup/assembly and calibration
___COA cleaning
___Critical orifice assembly and calibration
___Resetting flow controllers
___Cleaning flow controllers
___Logbook entries
___COA assembly
___COA for sulfur compounds
___initial demonstration of competency
___ Five consecutive flow controller calibrations (within 10% of trainers post calibration)
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Training Plan for Flow Controllers and Critical Orifices

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
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Critical Orifice Dimensions Chart

Time
(min)

Time
(hour)

Canister
Vol (L)

Capillary Column
Inner Diameter (mm)

Capillary Column
Length (cm)

T0

60

1.00

6

0.25

12.5

T1

1

0.02

6

0.53

*

T1

3

0.05

6

0.53

*

T1

6

0.10

6

0.45

10.50

T1

12

0.20

6

0.32

4.50

T1

20

0.33

6

0.32

7.50

T1

30

0.50

6

0.25

6.50

T1

120

2.00

6

0.20

10.00

T1

180

3.00

6

0.15

4.00

T1

240

4.00

6

0.15

5.30

T1

360

6.00

6

0.15

8.00

T1

480

8.00

6

0.15

10.60

T1

1440

24.00

6

0.10

10.00

T1

90

1.50

3

0.15

4.00

T1

360

6.00

3

0.10

5.00

T1

480

8.00

3

0.10

6.50

* To be determined
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Attachment D
Master Critical Orifice Assembly (COA) Calibration Chart
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Short Duration

Note: Enter data into the shaded cells only.
Q:\Forms\FC_COA\Master COA Assembly
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DA
ATA REVIE
EW AND RE
EPORTING

2)

3)

Scope and Ap
pplicability
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1)

1.1

The resu
ults of eac
ch test shall be reporrted clearlyy, legibly, u
unambiguou
usly and
objective
ely, and shall include all the informa
ation necesssary for the iinterpretatio
on of the
test resu
ults. Specific instructions in the re
eferenced m
method(s), la
aboratory’s s
standard
operating
g procedures, and Quality Assuranc e Manual sh
hall be follow
wed.

1.2

This document is inttended to describe the requirements and guidelines by wh
hich raw
oratory unde
ergo review and reportin
ng. The
data and final reportts produced by the labo
procedurres describe
ed herein attempt to e
establish a uniform method for c
checking
calculatio
ons and da
ata transfers
s (to ensurre that data
a is free of transcription and
calculatio
on errors), compliance
c
with
w
QC para
ameters, and to determ
mine that rep
ports are
both com
mplete and correct beforre they are s ent to the cllient.

1.3

The data
a review proc
cess provide
es informatio
on on analyttical limitatio
ons of reported data
based on
n specific quality
q
contrrol (QC) critteria. Data review is a critical pro
ocess in
reporting
g the data. It should no
ot only be c orrect and a
accurate, but the results
s should
make sense and com
mply with both laborato
ory and any applicable client speciffied and
equirements
s.
agency re

1.4

This document applies to raw data, reportss, and assoc iated docum
mentation ge
enerated
orted by the laboratory. High qualitty assurance
e standards ensure that all data
and repo
produced
d and reportted by the la
aboratory is reviewed an
nd is properrly documen
nted. All
personne
el who reviiew data an
nd/or reporrts must do
o so in accordance w
with this
documen
nt, the SOP for Laborattory Ethics a
and Data In
ntegrity, and
d applicable method
SOPs.

Sum
mmary of Procedure
P
2.1

It is unre
ealistic to prrovide the ex
xact processses the analyst and seco
ondary revie
ewer use
to review
w raw data because
b
of the
t
diversityy of the ana
alytical meth
hods; therefore only
general processes
p
arre described
d. Specific re
equirementss are found in method s
standard
procedurres and are listed on datta review che
ecklists.

2.2

The goall of the labo
oratory is to
o produce re
eliable and d
defensible d
data and sup
pporting
documen
ntation that is both accurate and cconsistent an
nd one of the prerequisites for
achieving
g this is proper data rev
view. Our a bility to pro
oduce such d
data and doc
cuments
is criticall to our on-g
going succes
ss as a laborratory.

2.3

Specific data
d
review and validatiion processe
es or logistics may vary
y for data ge
enerated
using diffferent meth
hodologies; however, th
he procedurre described
d herein and
d in the
method specific SOP shall be followed (in
ncluding the
e method s
specific data
a review
neral, the data
d
review
w and validation practices will m
meet the
checklistts). In gen
requirem
ments of NEL
LAC and TNI Standards,, ISO 17025 , and the D
DoD Quality Systems
Manual.

Definitions
3.1

Raw Data This data
a is sample data that h
d at the
has been accquired or documented
analytica
al bench leve
el.
ALS GROUP USA, CORP. Part of
o the ALS Group
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y report is a documen
nt that hass completed
d full editorial and
Report A laboratory
technicall review and may be sub
bmitted to th
he client. It includes the project ma
anager’s
signature
e along with
h all technic
cal informatiion necessa ry for data interpretatio
on. The
report de
escribes the
e process em
mployed, the
e resultant findings and
d any condiitions or
occurrences that may
y affect data
a quality.

3.3

m
re
eview, perfo
ormed by th
he analyst w
who perform
med the
Primary Review A mandatory
analysis, consists off ensuring the
t
correctn
ness of the raw data a
and that the
e quality
control criteria
c
have been met. This review follows eacch analysis d
data review c
checklist
as speciffied by the applicable me
ethod and/o
or project sp
pecified requ
uirements.

3.4

R
A ma
andatory revview perform
med by a tra
ained and a
approved
Secondarry or Peer Review
secondarry analyst, to
t determine
e the correcctness of the reported data as determined
from the
e raw data. This review
w secondarilyy checks the data against the data
a review
checklistt as specified in the applicable metthod standa
ard operating procedure
e and/or
client and
d project specified requirements.

3.5

m
re
eview, perfo
ormed by a data validattion coordin
nator, to
Tertiary Review A mandatory
ensure the report is
s on the co
orrect formss, typing orr transcription errors h
have not
o project specific requirements ha
ave been me
et (i.e. specia
al report
occurred and client or
a
spe
ecial QC lim
mits have bee
eview that re
eporting
en met). Re
formats, additional analytes,
requirem
ments such as the app
propriate fo
ootnotes an
nd flags are
e indicated is also
performe
ed. In add
dition, the tertiary revview may incorporate an electron
nic data
deliverab
ble (EDD) re
eview if this
s is supplie
ed to the cllient. Eithe
er a data va
alidation
coordina
ator or a pers
son trained in generatin g this delive
erable may p
perform this review.

3.6

Abbrevia
ations
3.6.1
3.6.2
3.6.3
3.6.4
3.6.5
3.6.6
3.6.7

Confidential & Non-Controlled

3.2

COC
C
- chain of
o custody
IC
CAL - initial calibration
c
LC
CS/LCSD - laboratory
l
control
c
samp
ple / labora
atory contro
ol sample du
uplicate;
may
m also be denoted
d
as DLCS
D
MB
M - method blank
MS/MSD
M
- ma
atrix spike / matrix spike
e duplicate; may also be
e denoted as
s DMS
QC
Q - quality control
c
DoD
D
– Departtment of Deffense

3.7

A
Prroject Plan (QAPP) A doccument desccribing in co
omprehensiv
ve detail
Quality Assurance
the nece
essary qualitty assurance, quality ccontrol, and other tech
hnical activitties that
must be implemente
ed to ensure that the ressults of the work perforrmed will satisfy the
stated pe
erformance criteria.
c

3.8

Data Valiidation Data
a validation is used to de
etermine if tthe available
e project data satisfy
the proje
ect's data qu
uality objecttives. It is tthe process of comparing the data
a against
criteria established
e
for the data
a, and is pe
erformed affter the prim
mary and se
econdary
reviews. Validation
n determines if the da
ata are acce
eptable by an evaluation that
ormance.
includes but is not limited to errror checks, ccompletenesss, and perfo

3.9

Data Pac
ckage (Repo
ort) Completteness This review con
nfirms that the laborattory has
provided the deliverables requ
uired by the
e contract, method, an
nd/or project plan.
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o the ALS Group
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During data
d
validattion, receiptt and comp
pleteness off deliverables is check
ked and
documen
nted against the project requiremen ts.
Performa
ance Laborattory perform
mance can b
be evaluated
d from the following ellements,
which are
e common to most meth
hods.
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3.10
0

did the labo
oratory analyyze the sam
mples within
n the requirred time
Holdiing times (d
frame
e?)
Calibration (were
e instruments calibrated at the corre
ect levels and
d frequencie
es?)
Blank
ks (did the blanks con
ntain targett analyses tthat indicate samples may be
conta
aminated fro
om laboratorry procedure
es?)
Bias (do laborattory spiking
g tests show
w high or low recoveries that m
may bias
ciated sample results?)
assoc
Precision (are res
sults reprodu
ucible when duplicated??)
ntrol (QC) results (did method-speciffic items me
eet the QC goals?)
Other quality con

3.11

hecks Check
king for qu
uantitative a
and qualitattive error is performed using
Error Ch
supportin
ng instrument and source data (raw
w data). Datta transcriptions of both
h sample
and QC data are rev
viewed; ana
alyte identifi cations are evaluated; and quantittation of
c
ns are evaluated againstt method rep
mits.
analyte concentratio
porting and detection lim

2
3.12

Data Qu
ualification and Qualifiers (Flags) A qualifierr is a charracter or sttring of
characterrs that is inc
cluded in the data field and definess the data. These data qualifier
flags pro
ovide data users
u
with in
nformation a
about the quality of the
e data. Res
sults are
either ac
cceptable or reported with data q
qualifiers or flags. Re
efer to the Quality
Assuranc
ce Manual for a list of possib
ble qualifierrs.
Howev
ver, specific client
requirem
ments may supersede
s
these qualifiiers; refer tto the proje
ect requirem
ments, if
available. DoD Req
quirement: In the abse
ence of pro
oject-specific
c requirements, the
m standard data
d
qualifiers to be use
ed by labora
atories are listed in Gray
y Box 47
minimum
(Reportin
ng the Resultts: Use of Da
ata Qualifierrs) of the Do
oD QSM.

3.13
3

Limit of Detection (LOD) Limitt of Detecttion is an e
estimated v
value reflectting the
minimum
m amount of a substance that an analytical process can reliably dete
ect. An
LOD is analytea
and matrix-spec
cific and ma
ay be labora
atory-dependent. (NELA
AC); DoD
Clarificattion: The sm
mallest amo
ount or con
ncentration of a substance that m
must be
present in
i a sample in order to be detected
d at a high le
evel of confidence (99%
%). At the
LOD, the false negative rate (Typ
pe II error) iss 1%.

For non-DoD applica
ations LOD = MDL. For DoD applica
ations, the L
LOD is the d
detection
ove the metthod detectiion limit
limit verification spiike concentrration and iis at or abo
nd is less tha
an or equal to the LOQ//MRL. The L
LOD is approximately 2-3 times
(MDL) an
the MDL for single analyte
a
tests and 1-4x th
he MDL for multiple ana
alyte tests. Refer to
specific method
m
SOPs for verifica
ation require
ements and other essenttial informattion.
3.14
4

Limits off Quantitatio
on (LOQ) Th
he minimum
m levels, con
ncentrations, or quantitties of a
target va
ariable (e.g.,, target ana
alyte) that ca
an be reporrted with a specified de
egree of
confidence. (NELAC)); DoD Clarrification: The lowest cconcentratio
on that produces a
w
specified limits off precision a
and bias. Fo
or DoD proje
ects, the
quantitattive result within
LOQ sha
all be set at
a or above
e the conce
entration off the lowes
st initial calibration
standard. For our pu
urposes (lab
boratory) the
e LOQ is at o
or above the low standarrd of the
d is the sam
me as the me
ethod reportting limit (M
MRL) as it
initial calibration, is verified, and
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has the same
s
require
ements.

Responsibilities
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4)

4.1

The multi-tiered internal data review prrocess shalll include a
all aspects of data
generatio
on, data re
eduction, QC
Q
assessm
ment, and ffinal reportt production. Each
employee
e performing
g data review
w and reporrting or supp
porting docu
umentation rreview is
responsible for the specific item
ms and guid
delines listed in this do
ocument. H
However,
y directed to
o the tertiarry review pro
ocess, but b
because data
a review
this SOP is primarily
occurs on many leve
els during th
he analytical process all have been mentioned. Due to
e analytical processes in which data review is performe
ed, it is
the diversity of the
cal to descrribe the rev
view criteria
a for the p
primary and secondary reviews
impractic
pertainin
ng to the in
ndividual tes
sts. Please ssee approprriate method SOPs for specific
analytica
al data review information. Speccific respon
nsibilities are defined in the
procedurre section off this docum
ment.

4.2

Project Manager
M
(PM))

The Project Manager is respons
sible for gen
nerating and
d setting up
p the projec
ct (as an
SDG in LIMS)
L
and prroviding com
mplete and a
accurate insstructions re
egarding any
y special
requirem
ments or analytical protocol based on
sts. In addittion, the
n client speccified reques
PM must also provide
e a review and approval of the final report ensu
uring that the
e data is
complete
e and the cover
c
letter and case narrative in
ncludes all of the app
propriate
information. This re
eview is doc
cumented byy the signat ure approva
al of the fina
al report
a the appro
oval of the folder in LI MS. Additio
onal information regard
ding the
as well as
responsibilities of the PM may be
e found in th
he SOP for P
Project Mana
agement.

w all comple
ete reports p
prior to sign
ning the rep
port and
The Project Manager will review
submittin
ng to the client. The re
eview of the
e reported d
data will foc
cus on the fo
ollowing
items.

C
with
w
client, contract,
c
and
d/or project specificatio
ons.
a. Consistency
b. Acceptability
A
of any data qualifier or footnotes.
c. Accuracy
A
and
d completen
ness of expllanations orr discussion in the report case
narrative.
A needed de
epending on
n the scope of testing, an additional level of ttechnical
d. As
re
eview of all data
d
generatted.
e. A general ove
erview of the
e completed
d service req
quest file witth respect to
o overall
re
easonablene
ess, and if av
vailable, with
h historical p
project inforrmation.
4.3

R
Primary Review

The analy
yst is respon
nsible for pe
erforming an
nd documentting the firstt review, which shall
be performed on 100 percent of the data a
after it has b
been acquire
ed, documen
nted and
ytical bench level. All reviews beg
gin with the initiation o
of a data
reduced at the analy
w checklist included in e
each method
d SOP.
review orr ICAL review
4.4

Secondarry or Peer Re
eview

A secondary review
wer shall be a differentt analyst th
hat has app
proved docu
umented
he analytical method in question. T
The analyst must be
training to review orr perform th
ation to perfform the rev
view. If an error is
provided with all of the necessary informa
ed and the e
error correctted and apprroved by
detected, the primary analyst shall be notifie
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Tertiary Review
R
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both ana
alysts. The secondary or peer revview is doccumented by
y utilizing tthe data
review or ICAL revie
ew checklist initiated byy the prima ry reviewer. The secon
ndary or
ases, depend
ding on the
e method, re
eview the re
eport as
peer reviewer must in some ca
generated by the ana
alyst.

The Data
a Validation Coordinatorr (DVC) cond
ducts this re
eview accord
ding to this SOP and
any spec
cial client re
equirements. Responsi bilities of th
he DVC incllude verifyin
ng client
analyses, and sample
e informatio
on, along witth correct re
eporting form
mat (units, re
eporting
anister pres
ssures, footnotes, qual ity control forms). In addition, tthe DVC
limits, ca
verifies reporting limits and unit
u
converssions and cchecks for ttranscription
n errors
i
computer forms (i.e
e., excel spre
eadsheets an
nd report forms).
entered into
4.6

Quality Assurance
A
Manager

The Quality Assurance Manager will perform
m random qu
uarterly audits of review
wed data
a packages. All types of
o laboratoryy analyses w
will be exam
mined throug
gh these
and data
reviews and
a
the findings along with
w
any corrrective actions shall be rretained on ffile.

5)

Proc
cedure
5.1

The reviiewers must identify biases
b
inhe
erent in the
e data in q
question, in
ncluding
assessme
ent of laboratory performancce, overall precision
n and a
accuracy,
representativeness, and comple
eteness, whi ch can be p
performed u
using the principles
uirements fo
ound in this
s documentt. Using th
hese, the da
ata reviewerr can be
and requ
focused to meet the
e needs and
d requireme
ents of the laboratory and data us
ser. All
ocumented according tto this docu
well as the method
reviews must be do
ument as w
s important to relate th
hat each prroject may h
have unique
e quality
specific SOPs. It is
ce/quality control (Q
QA/QC) req
quirements; therefore
e, all sup
pporting
assuranc
documen
ntation mustt be available
e for review//comparison
n.
Note: The specific do
ocumentatio
on for review
ws is specifie
ed in method
d SOPs.

5.2

Review Requirements
R
s

The follo
owing are ge
eneral requirrements for the review of laboratorry data and must be
adhered to.







All re
eviews and/o
or changes must
m
be doc umented, sig
gned or initialed, and da
ated.
Manu
ual integratio
ons must follow the doccumentation guidelines as stated in the SOP
titled
d Manual Integration Po
olicy. Refer to Table 1 for abbreviiations that may be
used to docume
ent manual integrationss and ration
nal for not reporting a “hit” or
comp
pound resultt.
Regardless of the
e stated con
ncentration ((<MRL or <M
MDL) on the quantitation
n report,
arget analyttes must be
e reviewed and the co
oncentration
ns and integrations
all ta
verified. Thereffore, all inte
egrations an
nd peak se lections mu
ust be revie
ewed for
ectness, reg
gardless of analyte co ncentration and softw
ware reliability with
corre
regarrds to a pa
articular ana
alyte (i.e., n on-detects must also b
be reviewed
d as the
instru
ument softw
ware may hav
ve chosen th
he wrong pea
ak or integra
ated incorrectly).
All QC
Q (contamin
nation, precision, accura
acy and bia
as) including
g batch QC must be
review
wed and ou
ut of contro
ol issues in
ncluding battch QC note
ed on the Analysis
ALS GROUP USA, CORP. Part of
o the ALS Group

An ALS Limited C ompany

STA
ANDARD OPERATING
O
G PROCED URE











5.3

Summ
mary form or
o as specified in the S
SOP for Lab
boratory Sto
orage, Analy
ysis, and
Track
king. This re
equirement is independent of the tier level requ
uested.
Deterrmination off whether th
he results m
meet the lab
boratory-spe
ecific quality
y control
criterria.
Checks to ensure
e that all caliibration and quality control requirem
ments were met.
ew compoun
nds which may
m
interfere
ytes and
Revie
e with the results for target analy
make
e the approp
priate notatio
ons and qua
alifiers.
All data
d
must be processed and revviewed in a
accordance with the S
SOP for
Laboratory Ethicss and Data Integrity.
I
ew field duplicates, trip blanks, iinlets and outlets and make app
propriate
Revie
notattions on the
e Analysis Summary
S
fo
orm as statted in the S
SOP for Lab
boratory
Stora
age, Analysiss, and Track
king.
Addittional guidellines include
e the followi ng.
Verify
V
Reported Results against
a
Meth
hod and/or P
Project Requirements
 Method/a
analyte list
g and detection limits/un
nits
 Reporting
p
and
d linked to ssamples
 QC data provided
urrogate and
d spike analyytes added
 Correct su
on data for all
a analytes p
provided and
d linked to samples
 Calibratio
valuate Repo
orted Results against Me
ethod and/o
or Project Requirements
Ev
 Identify QC
Q outliers (h
holding time
es, precision
n, accuracy)
utliers
 Identify calibration ou
oratory cont amination
 Identify field and labo
esults below
w the reporting or detecttion limit
 Identify re
ata review qu
ualifiers
 Assign da
ermine consistency wiith project--specific me
easurement quality
Checks to dete
ctives (MQOs
s).
objec
Checks to ensure
e that the ap
ppropriate ssample prepa
aratory and analytical SOPs and
ollowed, and
d that chain--of-custody and holding
g time requirements
methods were fo
were met.
Checks for comp
plete and ac
ccurate exp lanations off anomalous
s results, co
orrective
action, and the use of data qualifiers in tthe case narrrative.
f
adminis
strative revie
ew shall verrify that prevvious review
ws were docu
umented
The final
prope
erly and thatt the data pa
ackage is co
omplete.
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Data Qua
alification Gu
uidelines

Data qua
alification is
s an integra
al componen
nt of data rreview and validation a
and is a
necessarry tool to alert end users to qualityy problems or issues that may impact the
usability of the data (e.g., QC ac
cceptance lim
mits that we
ere not met). All data q
qualifiers
or flags must be clearly define
ed. Project--specific req
quirements may determ
mine the
wever, in the
e absence o
of more app
propriate
types of qualifiers that are required. How
conventio
ons for datta qualification, the fla
ags defined in the QA Manual should be
utilized.

signate an isssue with th
he reported data and no
ot as an
Qualifiers are to be used to des
aboratory lim
mitations; th
herefore, rep
petitive (sys
stematic)
indication of method and/or la
ontrol situattions must be
b identified
d and correccted. Out o
of control situations
out of co
can eith
her be rand
dom or sy
ystematic errrors.
Sysstematic errrors are biiases in
measurements which
h lead to measured value
nsistently to
oo high or to
oo low.
es being con
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The end user ultima
ately determ
mines the accceptability of the data and is based on a
number of
o factors including the data qualityy objectives of the project. It is impo
ortant to
understa
and that the application of data qua lifiers does not ensure tthat the data
a will be
acceptab
ble to the end
d user.
Primary Review
R

This reviiew must fo
ocus on the validity of the analysis and raw d
data genera
ated, the
technicall accuracy and
a
correctness of the
e analysis ((the analytic
cal procedure is in
control), use of valid and apprroved proced
dures and m
methods, an
nd interprettation of
sample results. Th
his review is to ensurre the corrrectness of the raw data, the
eness of the
e quality co
ontrol measu
ures and that all criteria including
g special
complete
client req
quirements have
h
been met.
m

onsible for processing
p
a
all data acco
ording to the analytical method
The analyst is respo
OP. Additio
onally, due to the natture of Enviroquant
and corrresponding method SO
software, processing
g data throug
gh screen d umping is n
not permitted
d. Once the
e analyst
ata and generated the q
quantitation report and any other ne
ecessary
has processed the da
ntation a che
ecklist for th
hat method is complete
ed and subm
mitted for se
econdary
documen
review. The analys
st must follow Sectionss 5.2 and 5.3 above w
when reduc
cing and
reviewing
g data. Refe
er to Section
n 5.8.4 for information on the addition of info
ormation
to the ca
ase narrative.
5.5

Secondarry Review

The seco
ondary review
w will be pe
erformed by someone o
other than th
he technical primary
reviewer.. The seco
ondary revie
ew will mak
ke the same
e assessments as the primary
reviewer,, and check
k the interprretations, da
ata manipulations, and decisions m
made by
the prim
mary reviewe
er. Addition
nally, the se
econdary re
eviewer will review the outputs
from the
e initial revie
ew to the ra
aw data. Th is includes such things as data pro
ocessing
results/o
outputs, calc
culations, ru
unlogs, bencchsheets, QC
C analyses, etc. The se
econdary
review ce
ertifies the completenes
c
s and validitty of the dat a to be repo
orted.

m
use th
he appropri ate method
d data review checklist and all
The peer reviewer must
ed documentation includ
ding client sspecific requirements to ensure com
mpliance.
associate
In addition, they mu
ust determine that anyy manual ca
alculations a
and integrations are
nted and corrrect. A sec
condary reviiew shall alsso check tha
at generated
d data is
documen
correct and
a
accurattely reflects the analyssis. It musst consist o
of reviewing
g proper
frequenc
cy of quality control sam
mples as spe
ecified in the
e method sp
pecific SOP c
checklist
as well as
a acceptanc
ce criteria. In addition tto Section 5
5.2 and 5.3, the following must
be review
wed.






The reviewer will
w
ensure that the p rimary anallyst is proc
cessing datta using
opriate techniques, methodologies a
and SOPs.
appro
In ad
ddition, mak
ke sure all samples we
ere analyzed
d under the current calibration
curve
e and correctt data processing metho
od.
All manual
m
calculations, transcriptionss, and com
mputer-generrated transc
criptions
must be checked
d to 100 pe
ercent, wherre necessaryy. If a spre
eadsheet is properly
ated and inc
cludes a vers
sion numberr and/or valiidation date then the co
omputervalida
generated numbe
ers do not re
equire check
king.
uring that none of the d
data has
Also, the secondary reviewerr is respons ible for ensu
hrough scree
en dumping .
been produced th
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5.6

If errrors are foun
nd then the primary an
nalyst should
d be notified
d, or at a m
minimum
anoth
her qualified
d analyst sho
ould be con sulted; two reviews must be condu
ucted for
the approval of any
a change to a primary analyst’s da
ata.
ew all qualifiers including
g interferencce flags to d
determine ac
cceptability.
Revie

R
Tertiary Review
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All clientt-ready final reports will undergo revview in this format, and
d is presente
ed to the
client; either by analysis fraction
n or in its e ntirety. Thiss review will include verrification
ccurate and correct rep
porting of ssample and QC results;; including a
accurate
of the ac
translatio
on of results from data
a to report fforms, reporrt format, use of qualiffiers and
flags, an
nd method citations.
c
This
T
review w
will also incclude verifica
ation of the
e correct
project information, such as client name, p
project name, sample ID
Ds, etc. The report
nd contains no inconsis
stencies.
review should ensurre that the report is e rror-free an
e Manual – Table 10-1 for a list of standa
ard data
Refer to the Quality Assurance
deliverab
bles associatted with each
h tier level.
ewer must use
u the Data
a Validation Review Checklist (Attac
chment A) to
o ensure
The revie
method compliance.
c
They mustt ensure all documentattion arriving
g with the sa
ample is
accurate compared with
w
the client submitte d chain of ccustody as w
well as all lab
boratory
generated and clien
nt supplied documentattion. This review is d
documented
d by the
ed checklist.
complete

all be reviewe
ed and veriffied based o
on the follow
wing, where applicable: C
Chain of
Data sha
Custody, SR Form, Client
C
supplie
ed documen
ntation, raw laboratory d
data, and lab
boratory
heets. The information
i
detailed in the checklisst in Attachm
ment A shalll be the
spreadsh
minimum
m that must be reviewed and validat ed, where a pplicable.
ewer perform
ms calculatio
ons to ensurre transcripttion errors d
did not occur during
The revie
final rep
port producttion. These
e are some
e of the fre
equently use
ed calculatio
ons, for
additiona
al equations please referrence the ap
ppropriate m
method SOP.


Calculate the method reportin
ng limits.
Calculation:



ethod reportting limit x ttotal dilution
n
me
volu
ume analyzed
d

o mg/m3 fro
om concentration units in raw data.
Calculate g/m3 or
Calculation:

con
ncentration units x total dilution
volume
e analyzed

view may not
n
apply to
t typical ssoil and w
water (those produced by the
This rev
General/WET Chemis
stry departm
ment) results as those ma
ay be review
wed and com
mpiled by
the Proje
ect Manager during the secondary
s
re
eview proced
dure.
5.7

Data Sub
bmission

ase narrative
e, project m
manager’s sig
gnature, alo
ong with
A complete report including ca
es are submitted to the client in accordance wiith requested report
the data report page
tier level or client specified report requireme
ents.

e of analysis
s and time of
o analysis i s to be reported if the holding tim
me is 72
The date
hours or less or whe
en time critical steps are
e included in the analys
sis (e.g., exttractions
and incubations). DoD
D
Requirement: Both date and time of prepa
aration and analysis
are considered essen
ntial informa
ation, regard
dless of the length of th
he holding time, and
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shall be included as part of the laboratory re
eport. If the time of the sample colle
ection is
vided, the la
aboratory must
m
assume
e the most conservative time of d
day (i.e.,
not prov
earliest).
nt is contac
cted in writiing (email i s sufficient)) or by pho
one (with ap
pplicable
The clien
notes ad
dded to the job file) reg
garding anyy event that casts doub
bt on the va
alidity or
complete
eness of results. All info
ormation of this type is included in the final rep
port and
the follow
wing describ
bes each sec
ction of the ffinal report a
and the info
ormation tha
at should
be consis
stently proviided to the client
c
for pro
oper interpre
etation of th
he results.
5.7.1

aboratory Report Forma
at and Conte
ents The infformation included in th
he report
La
is
ssued is listted below, which complies with a
all applicable accreditin
ng body
re
equirements.
ertifies thatt the test results meet the
The laboratory ce
re
equirements
s of the apprropriate acc rediting bod
dy or accred
diting body s
standard
or will provide reasons an
nd/or justifi cation if the
ey do not.
1) A title, (i.e
e., “Test Rep
port” or “Lab
boratory Rep
port”)
d address of
o laboratoryy, and locattion where tthe test was
s carried
2) Name and
out if diffferent from the addresss of the labo
oratory and phone number with
name of contact
c
person for questtions
ation
3) Certificatiion identifica
dentification of the rep
port (such a s serial num
mber), and on each
4) Unique id
page an identification
n in order to
o ensure thatt the page is
s recognized
d as part
st report an
nd a clear id
dentification of the end of the repo
ort. This
of the tes
requireme
ent may be presented
p
in
n several wayys:
 The to
otal numberr of pages m
may be listed
d on the first page of th
he report
as lon
ng as the subsequent pages are identified by
y the unique
e report
identification and consecutive
e numbers, o
or
ntified with the unique report identtification, th
he pages
 Each page is iden
dentified as a number off the total rreport pages
s (example: 3 of 10,
are id
or 1 of
o 20). Othe
er methods of identifyin
ng the page
es in the rep
port may
be acc
ceptable as long as it iss clear to the
e reader tha
at discrete pa
ages are
associated with a specific report, and
d that the report con
ntains a
speciffied number of pages.
d address off client and p
project name
e if applicab
ble
5) Name and
on and unam
mbiguous id
dentification of the teste
ed sample in
ncluding
6) Descriptio
the client identificatio
on code.
7) Identificattion of test results derrived from any sample that did not meet
sample ac
cceptance re
equirementss such as improper conttainer, holding time,
or temperrature.
eceipt of sample, date a
and time off sample collection, and time of
8) Date of re
sample preparation and/or
a
analyysis if the re
equired hold
ding time fo
or either
s less than or
o equal to 7
72 hours (unless a DoD
D project, where the
activity is
date and time are req
quired, regarrdless of the
e holding tim
me requireme
ent).
owing are th
he laboratorry criteria ffor evaluatin
ng complian
nce with
9) The follo
required hold
h
times.
 If no sampling time is provi ded, hold t imes are co
onsidered va
alid until
nd of the da
ay. Howeverr, for projeccts that requ
uire complian
the en
nce with
the DOD Quality Systems Ma
anual, the m
most conserv
vative time ((earliest)
e utilized.
will be
 Time zones are not
n taken in
nto considerration unles
ss requested
d by the
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client.
s of collecttion must be taken iinto accoun
nt when
Dates and times
ded. If nott provided, a notation will be ma
ade on the Sample
provid
Accep
ptance Check
k Form.
 The start
s
of sam
mple prepa
aration (e.g.., addition of solvent), where
applic
cable, is considered the end of the h
hold time.
10) Identificattion of the test
t
method
d used, or unambiguous
s description
n of any
nonstandard method used.
11) If the labo
oratory colle
ected the sam
mple, reference to samp
pling procedure.
m (such as failed qua
ality control), additions to or
12) Any deviations from
ns from the test method
d (such as environmental conditions), and
exclusion
any non-s
standard conditions tha
at may have affected the quality off results,
and includ
ding the use
e and definittions of data
a qualifiers.
n meet the
e requiremen
nt, or for which the laboratory is
13) Test results that do not
e documente
ed with the reason why
y the result d
does not
not certified, must be
meet the requirementts and justiffication as to
o why the result was rep
ported.
d within the State of Min
nnesota (for EPA TO14) For reports for samplles obtained
n the labora
atory analyse
es samples by a proce
edure other than as
15) when
written (E
EPA TO-15 Modified),
M
th
he laboratorry record must include:: (1) the
sample identification
n traceable to client; (2) the m
modification to the
e; (3) the reason forr the modiification; an
nd (4) the client’s
procedure
authoriza
ation or ackn
nowledgeme nt of the mo
odification.
surements, examination
ns, any failu
ures identifie
ed and derived test
15) The meas
results with,
w
when appropriate, the units o
of measurem
ments; wheth
her data
are calculated on a dry
d weight o
or an “as re
eceived” bas
sis; the repo
orting or
ch sample w
with appropr iate units off measureme
ent.
detection limit for eac
he estimated uncertainty
y of the test result.
16) When required, a stattement of th
ure and title, or an e
equivalent e
electronic id
dentification
n of the
17) A signatu
person(s) accepting responsibilityy for the con
ntent of the certificate o
or report
(however produced), and date of issue.
he items testted or to
18) Statements to the efffect that the results relatte only to th
ple as receiived by the
e laboratoryy and the rreport shall not be
the samp
reproduce
ed except in
n full, withou
ut the written
n approval o
of the labora
atory.
a. The re
esults includ
ded in this re
eport relate only to the s
sample(s) su
ubmitted
and id
dentified herein, and in the docume
ented condittion received
d by the
labora
atory.
b. All re
esults are in
ntended to be conside
ered in their entirety, and the
labora
atory is not responsible
e for utilization of less than the c
complete
reportt.
acted results - clear identificatiion, name and addre
ess and
19) Subcontra
certification number of all test d
data provide
ed by outsid
de sources, such as
acted laboratories, clientts, etc.
subcontra
a. For re
eports for sa
amples obta ined within the State off Minnesota (for EPA
TO-15
5), the phras
se “This rep
port containss data that w
were produc
ced by a
subco
ontracted lab
boratory certtified for the
e fields of testing perforrmed”.
ntification of numerical results with
h values outtside of quantitation
20) Clear iden
levels.
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nitial Results
s Submission
n To meet client needs, a report ma
ay be transm
mitted to
In
th
he client via
a facsimile, email (PDF or only exccel workshee
ets), electronic data
deliverable (EDD), and/or uploaded
d to CAS F
FTP site (PD
DF of final report)
ALS GROUP USA, CORP. Part of
o the ALS Group

An ALS Limited C ompany

STA
ANDARD OPERATING
O
G PROCED URE

Data Review and Reportin
ng
ADM-DATA_REV, Rev. 10.0
Effective: 03/23/2013
Page 11 of 2
21

Confidential & Non-Controlled

pursuant the client’s instructionss. The casse narrativ
ve and sup
pporting
on will not be
b included if the clientt requests an
n email of the excel
documentatio
worksheets;
w
however, as
s with all cli ent submisssions the da
ata must ha
ave been
th
hrough all reviews
r
(in accordance
a
w
with this do
ocument). A disclaimerr is sent
with
w
each transmission
t
n and is d
dependent on the completeness of the
re
esults/reporrt being supp
plied.
5.7.3

Electronic Da
ata Deliverab
ble (EDD) iss created byy a trained individual a
and then
checked. This review sh
hould includ e, at a mini mum, a 10%
% review of all hand
nd is to be n
noted in the
e space prov
vided on
entered data supplied in the EDD an
he Data Validation Chec
cklist. This checklist indicates the file pathway
y for the
th
document, th
he creator an
nd reviewer’’s initials (if different fro
om the crea
ator) and
he sample re
eviewed for correctnesss. The review
wer may be the creatorr as long
th
as there is no
o manual ma
anipulation o
of the data.

5.7.4

Case
C
Narrativ
ve and Coverr Letter Prep
paration and Approval

The
T
report sh
hall include a statementt to the effecct that the results relate
e only to
th
he samples. In addition
n, at the lab
boratory’s discretion, a statement iincluded
th
hat the repo
ort shall no
ot be reprod
without the written
duced except in full, w
approval of th
he laboratorry.

Once
O
the log-in folder ha
as been app
proved in LIM
MS by the P
Project Mana
ager, the
co
over letter and case
e narrative
e are to be initiate
ed and sa
aved in
G:\STARLIMS\
G
\Coverletterr.
The perrson genera
ating the fframework (method
autotext inclluded) of these docum
ments should initiate the Case N
Narrative
Checklist
C
(Atttachment B)
B and musst verify the sample d
data based on the
fo
ollowing do
ocumentatio
on, when available – Chain o
of Custody, Media
Request/Sam
R
ple Supplies
s Summary, Service Request, Sample Acceptanc
ce Check
Form and an
ny additiona
al paperworrk sent with
h the samp
ples. Each method
o be added with
w
the initial setup of tthese docum
ments.
autotext is to

Analysts
A
are to add any
y necessary text to the
e case narra
ative based on any
anomalies ob
bserved with
h the sample
es and/or an
nalyses as described in the SOP
or Laboratorry Storage, Analysis, an
nd Tracking
g. Alternativ
vely, someon
ne other
fo
th
han the analyst (such as
s the Projectt Manager) may add the
e necessary text, as
lo
ong as the fiinal case narrrative and ccover letter conform to the requirem
ments of
th
his docume
ent and Qu
uality Assurrance Manu
ual.
The P
Project Man
nager is
re
esponsible for
f
the fina
al review off the cover letter and case narrattive and
ensuring tha
at all of the
e necessaryy informatio
on regarding
g the samp
ples and
ncluded.
analyses is in
The
T
cover lettter, case na
arrative and final reportt pages are given to the
e Project
Manager
M
for final apprroval and ssignature. T
The Project Manager a
assumes
re
esponsibility
y for the lab
boratory by signing the
e final reporrt. The fina
al signed
re
eport is paginated and submitted
s
to
o the client vvia United S
States Postal Service,
co
ommercial delivery
d
serv
vice (FedEx, UPS, etc.), PDF email to the client, and/or
FT
TP site subm
mission.
5.7.5

Data
D
Package
es
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Data
D
package
es will be ass
sembled acccording to a standard fo
ormat unless
s a client
specified critteria has been requeste
ed and agre
eed upon by
y the client and the
pper tier delliverables where the clie
ent has requ
uested a
Project Manager. For up
port, a Data Validation C
Coordinator or other tra
ained emplo
oyee will
hardcopy rep
erify that all deliverable
es are includ
ded in the rreport packa
age. If the rreport is
ve
submitted ele
ectronically the verifica
ation of delivverables ma
ay be perforrmed by
he PM or oth
her qualified employee.
th

Sttandard form
mat includes
s but is not llimited to fin
nal report off analyses, raw data,
QC
Q forms, initial calibrattions, contin
nuing calibra
ations, tune
es (GC/MS only) and
ru
un logs. (N
Note: Standa
ard format will vary ba
ased on typ
pe of GC orr GC/MS
analyses performed; i.e.., not all GC
C analyses have QC fo
orms.) If a
available,
a packages for
f those prrojects are re
eferenced to
o ensure the
e correct
previous data
w
compi ling the datta package. Specific Q
QC levels
client specified format when
must
m
follow the current levels deta
ailed in the most recentt Quality As
ssurance
Manual.
M
5.8

g Uncertaintty
Reporting

The labo
oratory is only respon
nsible for estimating the portion
n of measurement
uncertain
nty that is under
u
its co
ontrol. Testt reports sh
hall include a statement of the
estimated uncertaintty of measurrement only when reque
ested by clien
nt instructio
on.

DoD Projject: If a Do
oD project requires
r
mea
asurement u
uncertainty to be reporrted, the
laboratorry shall repo
ort the estim
mated uncerttainty based
d on project--specific pro
ocedures
or, if no
ot available, any other scientificallyy valid and documente
ed procedurres. The
estimated measurem
ment uncerttainty can b
be expresse
ed as a ran
nge (±) around the
s
con
nfidence levvel. A labora
atory may report the
reported analytical results at a specified
in-house, statistically
y-derived LC
CS control li mits based on historica
al LCS recov
very data
e minimum laboratory ccontribution to measure
ement uncertainty at
as an esttimate of the
a 99% confidence lev
vel.
5.9

Report Revision

After issuance of a formal report to the cclient, the o
original labo
oratory repo
ort shall
remain unchanged.
u
eport or revised pages may be issued and
However, a revised re
regardles
ss of the cirrcumstances of the revission, the procedures de
escribed below shall
be consis
stently follow
wed. The is
ssuance of e ither a revissed report orr revised pag
ges is at
the discretion of the laboratory and
a
is depen
ndent on whether the report is subm
mitted to
the clientt as a hardco
opy or electrronic report..
5.9.1

Hardcopy
H
Su
ubmittals: The
T
revised report sha
ntified with an “R”
all be iden
fo
ollowing the original Pro
oject Numbe
er and the re
evised page(s
s) shall be id
dentified
with
w
an “R” fo
ollowing the original pag
ge number. Previously rrevised repo
orts shall
be identified with an “R
R2” and pag
ges added will be den
noted with “a”, “b”,
ettcetera.
he revised re
eport pagess shall be in
ndicated by “Revised
Electronic Submittals: Th
Pa
age” located
d at the botto
om of the pa
age.

5.9.2

A revision lettter (approve
ed and signe
ed by the Pro
oject Manager) shall acc
company
th
he revised re
eport and sh
hall include:
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0
5.10

Date
D
of revision
Report
R
file nu
umber being
g revised
Id
dentification of revision including al l affected sa
amples
Sttatement de
etailing that the enclosed
d is a revise
ed report as indicated by
y the “R”
id
dentifier or in the case of
o electronic submittals a “Revised Page” footer
Sttatement th
hat the orig
ginal report must be returned to
o the labora
atory or
destroyed
ger contact and phone n
number
Project Manag
y report subm
mission a sta
atement to tthe effect that the revise
ed pages
For hardcopy
must
m
be inserted into the
e original re
eport and the revision le
etter should be kept
on file.
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Report Addendum
A

An addendum may be issued if
i there is a
an omission
n of data information ffrom the
r
such as quality co
ontrol data o
or analytical results.
original report

H
Sub
bmittals: The original re
eport once iissued shall remain unc
changed.
5.10.1 Hardcopy
Therefore,
T
the addendum
m shall be id
dentified as a separate d
document and must
re
eference the original report (an “A” following the corrresponding project
number). This
T
identification musst be prese
ent on everry generated page.
Additionally,
A
dum pages shall be
addendum pages may be added. The addend
id
dentified witth an “A”, “B” and “C””, and so o
on following
g the origin
nal page
number after which the page(s)
p
is/arre to be inserted.
ubmittals: Th
he report in
n its entiretty shall be resubmitted
d to the
Electronic Su
client and the
e added repo
ort pages sh
hall be indica
ated by “Add
ded Page” lo
ocated at
he bottom of the pag
ge.
For e
electronic submittals, the report will be
th
re
epaginated following
f
the
e addition off the added pages.

5.10.2 An
A addendum letter (approved an
nd signed b
by the Projject Manage
er) shall
accompany th
he addendum
m report or pages and include:





5.11

Report file number
endum includ
ding all affeccted sample
es
Identificattion of adde
Statement detailing that the encllosed is an addendum rreport or pa
ages and
ed
how they are identifie
Project Manager contact and pho
one number
ent that the addendum
m letter
For hardcopy reportt submittalss a stateme
e kept on file
e
should be

Data Transference

The transfer of data
a from one place
p
to ano
other or from one medium to anotther is a
Reducing
R
da
ata transferrs to a minimum is strongly
potentiall source off error.
recomme
ended. How
wever, when
n transfers are inevitable, proper guidance m
must be
given on the techniq
ques and rev
views necesssary in orde r to minimiz
ze error. Co
omputer
culate resultss can be use
ed as long a
as they are v
validated
programs or templattes that calc
perly protected to preven
nt alteration s to the program or tem
mplate.
and prop
ALS GROUP USA, CORP. Part of
o the ALS Group
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Spreadsh
heet Requirements and Validation
V
All temp
plates in use must be validated tto ensure th
hey provide
e data that is both
complete
e and accura
ate. These te
emplates incclude but are
e not limited
d to the follo
owing:




Confidential & Non-Controlled

5.12
2

Data Review and Reportin
ng
ADM-DATA_REV, Rev. 10.0
Effective: 03/23/2013
Page 14 of 2
21

Method spreadsh
heets for calc
culating resu
ults
adsheets tha
at calculate recoveries,, percent diifferences a
and relative percent
Sprea
differrence for battch QC and QC
Reporting templa
ates used to perform callculations an
nd/or rounding

Validations shall be
b documen
nted, review
wed and a
approved b
by the app
propriate
es and QA
A Manager.
The follo
owing documentation guidelines are the
employee
minimum
m requirements when providing a va
alidation for approval an
nd subsequent use.
heet Requirements
Spreadsh










et must inc
clude a un
nique file n
name, versio
on or the date of
Each spreadshee
generation or rev
vision.
heet must b
be given a n
new version number
Each subsequentt revision off a spreadsh
and/o
or date.
Date of analysis or
o date work
k is performe
ed
Job number
Method (or otherr task performed)
yst(s)
Analy
Samp
ple identifica
ations
QC which
w
may in
nclude all continuing ca
alibration ve
erification standards within the
seque
ence necess
sary to show that each
h sample and batch Q
QC sample rresult is
accep
ptable.
Batch
h QC including method blank, labo
oratory conttrol sample, laboratory
y control
samp
ple duplicate
e (if applicable), and laboratory duplicate (ffor batch p
precision
evalu
uation).

Validation Documenttation Requirements










Identtification of method
m
or ta
ask
Date of validation
n
Version or Revision of spread
dsheet
p
validation
v
Initial employee performing
way on the network
n
(inclluding uniqu
ue filename), where it is saved
Pathw
All fo
ormulas and//or any macros must be
e printed
Exam
mple manual calculations for each formula use
ed in the sp
preadsheet ((used to
comp
pare with the
e spreadshee
et results)
Exam
mple spreads
sheet calcula
ations for ea
ach formula
a used in the
e spreadsheet (used
to compare with the manual results)
t
sha
all not be used until the approval prrocess is com
mplete
The template

Additions or change
es to any sp
preadsheet fo
ormulas ma
ade after vallidation mus
st be red and the spreadsheet te
emplate prop
perly secure d before implementation.
validated
cess Control
Lock-Outt and/or Acc
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Once a template has been ap
pproved and
d prior to use, it sha
all be appro
opriately
d to prevent any unauthorized editin
ng of formulas.
protected

Qua
ality Assurance
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6)

6.1

a
seconda
ary data reviews will be performed b
by qualified personnel w
who have
Primary and
documen
nted training
g on either the analysis itself or traiining specific to the data review
and meth
hod SOPs. Personnel
P
preparing repo
orts (data va
alidation coo
ordinators) w
who may
do some
e level of cle
erical review
w or proofrea
ading do no
ot need tech
hnical knowledge of
the test,, but must be knowled
dgeable of reporting ssystems and
d requirements. In
addition,, they must be knowledgeable i n the calcu
ulations, co
onversions, etc. for
obtaining
g the final re
esults.

6.2

Hold Tim
mes

In the event that a method
m
and/o
or method S
SOP recomm
mended/sugg
gested hold ttime was
exceeded
d, a stateme
ent must at a minimum be denoted
d in the case
e narrative a
as to the
occurrence.
6.3

L
Control Limits

Control limits and assessment
a
proceduress may be project-speciffic. Project-specific
ments may su
upersede routine protoccols. Use an
ny applicable Quality As
ssurance
requirem
Project Plan (QAPP) for assessme
ent procedurres and limitts.
6.4

ormity
Nonconfo

conformities shall be generated
g
a
and docume
ented in ac
ccordance w
with the
All nonc
appropriate method SOP as well as the SOP ffor Nonconfformance an
nd Corrective
e Action.
6.5

Systemattic Errors

If an analysis has systematic
s
errors,
e
a no
onconformit y and corre
ective action
n report
m
be com
mpleted and all experim
ments, proce
edural chang
ges and sub
bsequent
(NCAR) must
validations documen
nted and ap
ppropriately approved a
and maintaiined by the Quality
ce department.
Assuranc
6.6

alifiers
Data Qua

nual for the
e list of
Refer to the most recent version of the Quality Asssurance Man
applicablle qualifiers; however, client
c
and prroject speciffic qualifiers
s (i.e., Arizona, DoD
qualifiers
s) may be used. In add
dition, these
e qualifiers m
may be mod
dified depen
nding on
the speciific need.

7)

Doc
cumentatio
on and Rec
cords
7.1

This doc
cument is us
sed in conju
unction with
h referencess 9.4 and 9..5 below; th
herefore,
those re
ecords may apply as well. Reco
ords produced by the
e execution of the
procedurres specified
d herein are documented
d on the app
propriate ch
hecklist(s) sp
pecific to
the type of review or
o documentted on the h
hardcopy da
ata by signa
ature (or inittials and
date) of the
t final report.





Prima
ary and seco
ondary data review check
klists
Tertia
ary review ch
hecklist
Case narrative ch
hecklist
Approved cover letter
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STA
ANDARD OPERATING
O
G PROCED URE



Data Review and Reportin
ng
ADM-DATA_REV, Rev. 10.0
Effective: 03/23/2013
Page 16 of 2
21

Approved initial report
r
page (produced d
during tertia
ary review)

8)

Sum
mmary of Changes
C
8.1

e, document tracking/signature
SOP upda
ated using ALS
A SOP Tem
mplate – New
w cover page
page, and table of contents
c
pag
ge. Header//footer and font revised
d throughout SOP to
pecifications.. Sections w
were reorgan
nized as outtlined in
align witth ALS SOP template sp
the SOP
P for Establlishing Stan
ndard Operrating Proce
edures and section refferences
updated as necessary.
Section 1
Section 1.4
Section 2
Section 3
Section 3.13
3
Section 4
4
Section 4.6
Section 5
Section 5.2
5
Section 5.7
5
Section 5.12
5
Section 6
6
Section 6.4
Section 7
7
Section 7.1
Section 9
Section 9.1
9
Section 9.7
9
Attachme
ent A
Attachme
ent B

9)

Confidential & Non-Controlled

he reviews shall
s
be doc
cumented byy a checklisst (primary, secondary), initials
All of th
(tertiary, with checklist) or report signature ((Project Man
nager).

Renamed section “Sco
ope and Applicability”
ormation pr eviously in S
Section 2 intto section
Moved info
Removed reference to
o obsolete po
olicy
mmary of Pro
ocedure”
Renamed section “Sum
d informatio
on from secction 2 and
d section 4 of the
Combined
previous SOP
S
revision
Removed definition
d
fo
or “Final Intuitive Review
w”
2nd paragra
aph – revise d slightly to
o add clarity
Was Sectio
on 5 in previious SOP revvision
Removed section
s
titled
d “Final Intuitive Review”
Updated “Q
Quality Assu
urance Progrram Manager” to “Quality
y
Assurance
e Manager”
Was Sectio
on 6 in previious SOP revvision
8th bullet – removed re
eference to o
obsolete pollicy
Removed section
s
titled
d “Final Intuitive (Option
nal) Review”
Updated “Q
QAPM” to “Q
QA Manager””
Was Sectio
on 7 in previious SOP revvision
Renamed section “Qua
ality Assuran
nce”
S
title
Updated SOP
Was Sectio
on 8 in previious SOP revvision
Renamed section “Doccumentation
n and Record
ds”
Removed bullet “Final Intuitive (Optional) Review”
erences – ob
bsolete policies
Removed last two refe
S
title
Updated SOP
Updated re
eference
Checklist revised
r
Checklist revised
r

Refe
erences an
nd Related Documen
nts
9.1
9.2
9.3
9.4
9.5

SOP for Nonconform
N
mance and Co
orrective Acttion
National Environmen
ntal Laborattory Accred itation Confference (NELAC), 2003 Quality
Systems Standard an
nd TNI 2009 Standards
nse Quality Systems
S
Man
nual for Enviironmental L
Laboratories,, Version
Department of Defen
ober 2010.
4.2, Octo
SOP for Laboratory
L
Storage,
S
Ana
alysis, and T
Tracking
SOP for Project
P
Mana
agement
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9.7
9.8

10)

General Requiremen
nts for the Competencee of Testing
g and Calibrration Laborratories,
1
second edition, 2005-05-15.
2
.
ISO/IEC 17025,
AIHA-LAP
P, LLC Policy
y Documentt – Module 2
2A Revision 12: January
y 7, 2013, Effective
Date: Ma
arch 9, 2013.
Minneso
ota Admin istrative Rules,
R
Dep
partment of Health,, Chapter 4740,
Laborato
ories; Accre ditation Re quirementss.

Atta
achments
10.1

Table 1: Reporting and
a
Manual Integration
I
A
Abbreviation
ns
Attachme
ent A: Data Validation Review
R
Chec klist
Attachme
ent B: Case Narrative an
nd Data Pack
kage Checklist

Table 1
Reporting
E; Estimated
d
FP; False positive
NR; Non-target compound, not repo
orted
<RL; Concen
ntration less than reportting limit
<DL; Concen
ntration less
s than detecttion limit
NC; Compou
und not confirmed
CE; Co-eluting compoun
nds (target &/or
&
non-targ
get)
<3X; Peak height less th
han 3 times the
t baseline
e noise
QFP; Quadra
atic false positive
ABS; After Background
B
Subtraction
S
BBS; Before Background Subtraction
n
M; Matrix In
nterference

Ma nual Integra
ations
MP; Missed Pea
ak
BLC
C; Baseline C
Correction
IPC
C; Interfering
g Peak Correction
SP; Split Peak C
Correction
RTS
S; Retention Time Shift
WR
RT; Wrong Re
etention Tim
me
WP; Wrong Peak
PIM
M; Pattern Inttegration Missed
IC_ ____; Integra
ation correcttion
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Note: This table
t
is also included in the SOP forr Laboratory
y Storage, Analysis, and
d Tracking (T
Table 1).
The abbreviation
a
categories may
m be used
d interchang eably to fit tthe situation
n.
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Data Validatiion Review Checklist
__
____________
___

Client:: ___________
____________ __________________

Tier: ______
_

Revie
ew Date:

__
___/____/2013

TO-3M

TO-4A/1
10A

TO-11
1A

TO-13 A

TO-15

TO-17

NCASI

Due Date:

__
___/____/2013

25C

3C

APH

BTUCHONS
S

RSK175

Amines

_
AQL ________

ect ID:
Proje

P130________
___

Acids

es
Siloxane

NIOSH
H

OSHA

Sulfur

S8

Other_______
__

Confidential & Non-Controlled

Revie
ewer:

as been veriffied based on
n the followin
ng documen
ntation when
n available --- COC,
Sample Datta: (Data ha
scheduling form,
f
login, paperwork shipped
s
with
h samples, rraw laborato
ory data, lab
boratory spreadsheets).
Check if com
mplete or NA
A if not appliicable:
n (name, con
ntact, projec
ct name, proj
oject ID, sam
mple ID)
______Clientt Information
______Chem
mist & Instrum
ment
______Date Sampled
S
______Date Received
R
& Date
D
Analyze
ed (check for method/m
media/client hold time re
equirements))
______Check
k for Correctt Method Inc
cluding Modifications
______Volum
me Analyzed (including dilution
d
volu
umes) per an
nalyte
______Correct Sampling Volume (ma
atches COC or other asssociated doc umentation))
ction volume
es and canistter pressure s
______Spreadsheet injec
P
___
_ Backfill __ _
______Canister Pressures: Second Pressures
ysis time: 24
4hr - sulfurs; 72 hr - all o
others)
______Tedlar Bags (analy
ection limits))
______Correct units (results, reporting and dete
d detection (where
(
appliicable) limitss based on v
volumes ana
alyzed
______Correct method reporting and
c
are correct
______Unit conversions
______Cross-comparison
n quantitatio
on report and
d spreadshe
eet results w
with final report forms
s
______Footnotes & Flags
______Non-A
Accredited analytes X fla
agged
- TO-15 (AC
CF Compoun
nds – no certtification)
- TO-13A (a
any compoun
nds in addition to stand ard list – no
o certification
n)
- TO-4A/TO
O-10A (Flag all
a Aroclors except
e
1016
6 & 1260 – n
no certification)
- RSK175 (F
Flag Propene
e & Propane – no certificcation)
______DoD Projects:
P
Manual integration noted in case narra
ative
______AZ Pro
ojects: Non-A
Accredited methods
m
and
d analytes T flagged
______QC da
ata (appropriate to meth
hod and any client requirrements)
______Analysis Summary
y Form (corrrect notation
ns and case n
narrative infformation)
______Clientt specific req
quests/requiirements are
e fulfilled an d included
______Final report pages
s moved to R:\Reports\0
R
0_Excel Fina
al Reports up
pon completed validation

EDD
D Review:
File Pathway: R:\E
EDDGE\ClientFiles_________
______________
_______

Initia
als: ______

File Pathway: R:\C
Copy\________
______________
_____________
________
Reviewed:
All Data
D
Manu
ual Entries
Samples/QC
C ___________________

Initia
als: ______ D
Date: ___________
Sp
pecifically ___________
_____% of Data

Reviewer Initials: _________

Date:
D
________
_______

ALS GROUP USA, CORP. Part of
o the ALS Group
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D
Date: ___________

Atttachment B
Case Narrative an
nd Data Pack
kage Checklist
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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)

Scope and Applicability
1.1

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 TO15 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)

Summary of Procedure
2.1

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 interest. To remove co-collected water vapor, the concentrated
sample then goes through a water removal (dry purge) step. After the sample is preconcentrated on a trap, the trap is heated and the VOCs are thermally desorbed onto a
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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)

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 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.
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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 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 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.
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4)

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.

Responsibilities
4.1

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 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.

5)

Interferences
5.1

Summa Canisters
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.
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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 12.5 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.
5.2

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.

5.3

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 multiadsorbent trapping technique which allows carbon dioxide to pass.

5.4

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 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.

5.5

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
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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.

6)

Safety
6.1

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.

6.2

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.

6.3

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.

6.4

Protective Clothing
Personal protective clothing (safety glasses, gloves and lab coat) are required when
preparing standards and handling standard material in neat form.

6.5

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.

6.6

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.

7)

Sample Collection, Containers, Preservation, and Storage
7.1

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
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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.”

8)

7.2

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.

7.3

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.”

Apparatus and Equipment
8.1

Additional instruments and/or differing models may be utilized as long as they are
equivalent and meet the minimum requirements of this document.

8.2

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
Hewlett Packard 6890A Series
Agilent 6890N Series
Agilent 7890A Series

8.3

Autosampler
Tekmar-Dohrmann AUTOCan Autosampler:
Concentrating Trap (cryogenic trap, built-in):
Cryofocusing Module w/split valve:
GAST Vacuum Pump:

8.4

14-ACAN-074
14-6938-020
14-6520-A00
DOA-P104-AA or equivalent

Mass Spectrometer (MS)
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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
Hewlett Packard 5973 Series
Agilent 5973N
Agilent 5973 inert
Agilent 5975B inert
Agilent 5975C inert
8.4.1

Ionization Gauge Controller




8.5

Agilent: 59864B
Granville-Phillips 330 Ionization Gauge Controller: 330001/2/3
Hewlett Packard Ionization Gauge Controller: 59864B

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 peak resolution and separation is achieved.


Restek Rxi-1ms Fused Silica Capillary Column; 30m x 0.25mm ID
1.0μm film thickness
OR


8.6

Restek Rxi-1ms Fused Silica Capillary Column; 60m x 0.25mm ID
1.0μm film thickness

Data Systems
IBM-compatible PC with Windows 95/98/NT/XP/7 (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.

8.7

Canister Pressurization Station
Vacuum/Pressure Gauge [0 to –30 inHg; 0-90 or 100 psig]

8.8

Canister Sampling Devices
Refer to the SOP for Flow Controllers and Critical Orifices for specific calibration and
other pertinent information.


VICI Condyne Model 300 Flow Controller
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8.9

Gas Collection Devices





8.10

Lab Commerce, Aerosphere Model S6L, 6.0L Summa Passivated Canisters or
equivalent
Lab Commerce, Stabilizer Model 22.4L, 2.4L Canisters or equivalent
Restek Corporation, #24203, 3.0L Silco Canisters or equivalent
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).

Dynamic Dilution System



9)

Critical Orifices (Laboratory manufactured)

Entech Dynamic Diluter Model 4620A
Toshiba laptop computer Model 2210CDT/6.0 and Software NT460

Standards, Reagents, and Consumable Materials
9.1

Reagents and Equipment
9.1.1
9.1.2
9.1.3
9.1.4
9.1.5

9.2

UHP Grade Helium (99.999%) (GC carrier gas, preconcentrator purge/sweep gas,
pressurization gas)
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. 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.
9.2.1

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
toluened8(surrogate) at 500μg/m3 each in humidified zero air (Section 9.2.1.2). Prepare
this standard according to the procedure outlined in Volume 6.5 of the TekmarDOHRMANN Application Note. This standard may also be prepared from a neat
cocktail as in Section 9.2.2.2.1 or as stated in Section 9.2.1.3.
9.2.1.1 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
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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
5.0g/mL. The amount required to achieve this concentration is
determined through the use of the following equation.
A=

C V 

(Equation 1)

D

Where:
A
C
V
D

Amount of each compound required to achieve the desired
concentration of the standard in the SDB (L)
Desired concentration of SDB (g/mL)
Actual volume of the SDB (mL)
Density of the compound in question (g/L)

Example:
Calculate the amount of neat bromochloromethane needed to achieve the
final concentration of 5.0g/mL of that compound in the SDB.
V = 2010mL
D = 1934.4g/L
C = 5.0g/mL

g 

 5.0
2010mL
mL 

= 5.2L
A=
g
1934.4
L
Density
(g/L)
1934.4
1170.1
1157
1307
943
1593

Compound
Bromochloromethane
1,4-Difluorobenzene
Chlorobenzene-d5
1,2-Dichloroethane-d4
Toluene-d8
BFB

9.2.1.2 The Working standard is prepared in a Summa canister by spiking an
aliquot of the stock SDB standard (Section 9.2.1.1) 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.
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Pressurize the can to positive 83.3 psig with humid zero air, and allow
the contents to equilibrate for approximately 24 hours before using.
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

Initial Canister Pressure

V
Patm

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

g



(Equation 3)

Where:
F
V
C
A

Desired concentration of working standard (ng/L)
Pressurized Volume of Canister (L)
Concentration of prepared SDB (g/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
g 
ng 


1000
 5.0
g 
mL 

500

9.2.1.3 Currently the working standard is purchased in a cylinder at a certified
concentration of 500ng/L (prepared by Spectra Gases Inc, Alpha, NJ).
9.2.1.3.1 For SCAN analyses, the working standard is filled directly into a
summa canister to a pressure of 70 to 80 psig.
9.2.1.3.2 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.
9.2.2

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 the stock standard with humid zero air into a
Summa canister. The stock standard is a certified custom-blended cylinder
(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.
9.2.2.1 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. 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 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
Position
Position
Position

1
2
3
4

– Total Air Flow (Zero Air)
– Standard Flow (Purchased Standard One)
– Standard Flow (Purchased Standard Two if Applicable)
– Total Air Flow (Zero Air) (utilized if preparing a two dilution
standard)
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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-route 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)
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.
each stock standard is 1000ng/L.

The concentration of

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
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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)
Position
Position
Position
Position
Position

1
2
3
4
5

=
=
=
=
=

1980ml/min
10ml/min
10ml/min
980ml/min
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.
9.2.2.2 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 (Sections
9.2.2.2.1 – 9.2.2.2.2) as mentioned in Section 9.2.1.
9.2.2.2.1 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.
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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 (L)
A
Desired amount for each compound (mg)
D
Density (mg/L); 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
= 29.8L

mg 

 0.840
l 


Step 2: The concentration of each compound in the cocktail is
determined by the following equation.
C=

g 
A

1000
V
mg 

(Equation 5)

Where:
C
A
V

Concentration of cocktail (g/L)
Amount of each compound (mg)
Final volume of cocktail (total spike volumes of each
compound) (L)

Example:
C=

g 
25mg 
1000
 = 39.569g/L
mg 
631.8L 

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 Section 9.2.1.1 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
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Where:
S

C1
C2
V

Spike amount required in order to obtain the desired
concentration (L)
Desired concentration of SDB (g/mL)
Concentration of cocktail (g/L)
Volume of SDB (L)

Example: Determine the spike amount of the cocktail required
to achieve the desired intermediate standard concentration.

 g 
1 2010ml 
 ml 
= 72.28L
S=
g
27.81
L
9.2.2.2.3 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
l 


S

Spike amount required in order to obtain the desired
concentration (l)
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
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ng
* 1L * 24 .46
L
=28.44μl

ng 

86 * 1000
l 


100 ,000

9.2.2.2.4 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 9.2.1.2. The concentrations for
working standards are usually 20 and 200ng/L, however
different concentrations can be chosen which work best for a
particular project.
9.2.3

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 9.2.2, using the certified second-source standard cylinder.

9.2.4

Continuing Calibration Verification (CCV) Standard The CCV is the same as the
initial calibration working standards detailed in Section 9.2.2.

9.2.5

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.

9.3

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) as specified by the
manufacturer or for a period of five years.
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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10)

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 60C 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
10.1

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 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
ALS GROUP USA, CORP. Part of the ALS Group

An ALS Limited Company

Confidential & Non-Controlled

STANDARD OPERATING PROCEDURE

VOCs in Air by GC/MS
VOA-TO15, Rev. 20.0
Effective: 01/07/2013
Page 18 of 74

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).
10.2

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
electronic method manual.
After repacking, the trap should be baked at 265C for a minimum of two hours (or until
a clean blank is generated) and a partial repacking requires baking (at 265C) the trap
for a minimum of 20 minutes (or until a clean blank is generated).

10.3

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.
Declining 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.

10.4

Mass Spectrometer
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.

10.5

Instrument Tuning
The instrument is tuned with guidance from the procedure described in the HP
Operations Manual, when necessary.

10.6

Computer Troubleshooting
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Computer care and troubleshooting is conducted by the IT department. Refer to Section
8.5 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 may be 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.

11)

Procedure
11.1

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. Information entered and reported on
the quantitation report and instrument run log must be 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 Laboratory Ethics and Data Integrity.
Note: All data records must explicitly connect data to the initial instrument calibration.
This includes all samples, continuing calibrations and QC samples.

11.2

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
11.12 for additional information). The client must be made aware of this in advance and
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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 13.8.
11.3

Screening
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 9.2.5 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 11.12.1.
I=
I
C
H

C
H

Where:

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
11.4

Analytical Sequence and Data System Setup
11.4.1 Data System For the Tekmar AUTOCAN, fill in the sequence log of the Teklink
program with the appropriate information. Refer to the Section 11.5.1 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 11.5.2.
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11.4.2 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 (LD)
analyzed in each batch to access batch precision. The following generalized
analytical sequence is to be followed:
Analytical Sequence Guideline
With Calibration

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

With Continuing

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 11.18.
1
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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.
11.5

Conditions
11.5.1 Sample Collection Conditions The suggested settings and system parameters are
as follows:
Adsorbent Trap
Set Point:
Sample Volume:
Dry Purge:
Sampling Rate:
Desorb Temp.:
Desorb Flow Rate:
Desorb Time:

35°
up to 1L
300mL
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
160°C
1.0 min

Adsorbent Trap Reconditioning Conditions
Temperature:
Initial Bakeout:
After each run:

265C
2 hours or until clean blank is obtained
5-8 minutes

Sample Run Time
Each analytical run is approximately 20 minutes long; the total cycle time is
about 30 minutes between injections.
11.5.2 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: ~20°C
Initial Hold Temperature: 3 minutes
Ramp Rate: 5°C/min to 80°C
2nd Ramp: 10°C/min to 160°C
3rd Ramp: 20°C/min to 240°C for 5 min hold
260°C
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Electron Energy
Mass Range (Scan mode)
Mass Range (SIM mode)
Scan Time
Note:
11.6

70 Volts (nominal)
34 to 280 amu
Scan masses corresponding to the target analytes
To give at least 10 scans per peak, not to exceed 1
second per scan.

The instrument may be operated in Selective Ion Monitoring (SIM) mode if
requested by the client.

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.
11.7

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.
2.
3.
4.
5.
6.
7.

A minimum of 5 concentrations must be used to calculate the calibration curve.
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.
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8.
9.
10.
11.
12.
13.

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 cannot 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 (the reason must be documented and the results maintained
with the documentation for the final ICAL).
 Dropping individual compound points from the upper or lower end of the
calibration range to improve linearity is not considered an error correction.
The reason for dropping these points does not need to be documented but
the ICAL documentation must state the revised calibration range if the MRL
must be adjusted or the calibration range is lowered for a particular
compound. This must be documented on the ICAL Review Checklist.
 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).

11.7.1 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.
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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 recertification 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
11.7.2 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 and at least annually. The following procedure must be followed when
updating an initial calibration method.
1. Open the most recent method.
2. Save the method with the new ICAL method ID using the “Save Method As”
option. Date used in the method ID must be the date files were analyzed.
3. Quantitate midpoint standard and check retention times and integrations.
Update retention times if necessary using QEdit or Easy ID (Tools  Easy ID).
Requant if any changes are made and verify all peaks are identified correctly.
Print.
a. While midpoint standard is loaded update reference spectra (Continuing
Calibration  Update Reference Spectra).
b. With midpoint standard loaded update qualifier ion ratios and retention
times (Initial Calibration  Update Levels  Select Update Level and then
select Retention Times (Replace) and Replace Qualifier Ion Relative
Responses).
c. If necessary adjust integration parameters prior to processing remaining
ICAL points.
4. Quantitate remaining ICAL standards. Review each peak for retention time,
integration, and print. Review low level standards for acceptable signal to
noise ratios and high level standards for saturation.
5. All responses must be cleared from ICAL before updating (Initial Calibration
 Clear All Calibration Responses).
6. Update responses for each standard level (Initial Calibration  Update Levels)
or (Initial Calibration  Quick Levels Update). If Quick Levels Update is used
do not requant datafiles.
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7. Save method.
8. Check Response Factor Report and evaluate whether any points should be
dropped following the criteria outlined in this SOP.
9. Save method if any changes are made.
10. Verify calibration files listed on Response Factor Report are correct.
11. Verify file ID, acquisition time, quant time, update time, and last update
information is correct on the Calibration Status Report.
11.7.3 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 11.4.2). 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.
11.7.4 Procedure The system should be operated using temperature and flow rate
parameters equivalent to those in Section 11.5. Use the standard prepared in
accordance with Section 9.2.2 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 13.3 for the required calculations and Section 12.3 for the acceptance
criteria.
11.7.4.1 Additional Requirements
The
procedure
for
performing
and
generating a new initial calibration method must follow a few additional
requirements.
1. 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.
2. 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.
11.7.4.2 LOQ Establishment, Verification and Acceptance Criteria
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1. The LOQ must be set within the calibration range (≥ low std. of the
current passing ICAL) prior to sample analysis.
2. The LOQ for each analyte must be > the analyte’s LOD.
3. Initially a passing demonstration of precision and bias must be
performed at the LOQ.
4. Run CCV 2 times at LOQ and:
a. Generate a duplicate report for precision using ±25% as the
criteria.
b. Check the %Rec using laboratory generated control limits.
c. Check the signal to noise ratio (S/N) using the software. The
S/N ratio must be at least 3:1 for each analyte.
d. All ion abundances must be acceptable per the requirements set
forth in this document.
5. If any compounds fail, verify at a higher level and notify reporting.
Also, make a note in the ICAL documentation.
6. Turn in all LOQ verification data (quant reports and software
reports/checks) to QA (regardless of pass/fail).
7. Verify the LOQ on each instrument quarterly.
11.7.5 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.
11.7.6 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.









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 Standard Concentration Spreadsheet (exact ICAL level concentrations
and ICV concentrations)
Any manual integration documentation
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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
9.2.3.
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 13.5 for the required calculations.

11.9

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 13.4 for the required calculations.

11.10 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. Prepare a canister that has not left the building
by pressuring with humidified zero air. Analyze an aliquot of one liter along with the
same volume of internal standard and surrogate as standards and samples.
Additionally, a blank must be analyzed whenever a high concentration sample is
encountered and carryover is suspected.
A Quality Control (QC) check canister pressurized with humidified zero air may serve as a
method blank as long as the analyte concentration requirements stated in the canister
quality control check section (Sections 12.6 and 12.7) and other requirements (refer to
Section 12.11 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. For tracking purposes the unique laboratory
barcode given to a canister shall be the information included in the sample analysis
identification.
11.10.1Sampling 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
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method TO-15. Refer to the SOP for Cleaning and Certification of Summa
Canisters and Other Specially Prepared Canisters for additional information.
It is this laboratory’s interpretation that the sampler system certification
procedure described in Section 8.4.4 of the TO-15 method applies to the specific
sampling apparatus described in the method and not to the sampling procedures
used by our clients. The laboratory does not maintain a dynamic calibration
manifold or canister sampler apparatus as described in the method and thus
performance of the relative accuracy certification procedure described in section
8.4.4. is not possible.
11.11 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.
11.12 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.
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 11.16).
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 11.5.
Generate a quantitation report for each run.
If reporting Tentatively Identified Compounds (TICs), refer to Section 11.12.2 for
identification criteria.
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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 file, 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
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.
11.12.1 Sample 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 20cc to 1L.
If a volume smaller than 20cc 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 11.5.1 (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.
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Inject the sample through the septum while the preconcentrator withdraws a
200cc aliquot from the canister.

11.12.2 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.
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 nearest 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.

11.13 Duplicate
A duplicate must be analyzed to assess laboratory precision and samples selected for
duplicate analysis shall be rotated among client samples, where applicable. Some
projects or sample matrix issues may require the analysis of a duplicate laboratory
control sample (DLCS).
11.14 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.

ALS GROUP USA, CORP. Part of the ALS Group

An ALS Limited Company

Confidential & Non-Controlled

STANDARD OPERATING PROCEDURE

VOCs in Air by GC/MS
VOA-TO15, Rev. 20.0
Effective: 01/07/2013
Page 32 of 74

STANDARD OPERATING PROCEDURE

VOCs in Air by GC/MS
VOA-TO15, Rev. 20.0
Effective: 01/07/2013
Page 33 of 74

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.
11.16 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.
11.16.1 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 Policy and the SOP for Laboratory Ethics and Data Integrity. 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.
11.16.2 Q Deletion Q deleting may be performed to either delete a false positive or
delete non-target compounds.
11.17 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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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).
11.18 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.
A MRL check standard may also be required per client
specifications.
This check standard can also serve as the LOQ verification if it meets the specific
requirements listed in Section 11.7.4.2.
Apply the requirements and retain all
documentation accordingly. Refer to Attachment D for Minnesota specified MRL check
standard criteria.
11.19 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
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)

Quality Assurance / Quality Control Requirements
12.1

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).

12.2

Instrument Performance Check
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12.3

Initial Calibration







12.4

The RRT for each target compound at each calibration level must be within 0.06RRT
units of the mean RRT for the compound.
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).
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.
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.
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.
All initial instrument calibrations must be verified with an acceptable ICV.

Initial Calibration Verification Standard
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 70-130% requirement for all target compounds.

12.5

Continuing Calibration Verification Standard
All compounds must be evaluated prior to rounding. The percent difference for each
target analyte must be within plus or minus 30% of the initial calibration average RRFs.

12.6

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. If a canister passes as a QC canister it meets all of the requirements
for a method blank (Method, NELAC\TNI, and Department of Defense Quality Systems
Manual – DoD QSM, etc.).
12.6.1 Scan Analyses A canister is
analysis shows <0.2ppbv of
below). If a canister passes
a method blank (Method,
Systems Manual - DoD QSM,

considered “clean” for normal SCAN analyses if the
any target analyte (analyte exceptions listed in table
as a QC canister it meets all of the requirements for
NELAC\TNI, and Department of Defense Quality
etc.).

Low Level SCAN Analyses For those analytes with a MRL of 0.1ug/m3, the QC
criteria of <MRL is acceptable; otherwise, <0.2ppbV is required (analyte
exceptions listed in table below).
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Refer to Tables 1 and 1A for the required ion abundance criteria.

SIM Analyses Results <MRL will be acceptable as this complies with the <0.2ppbV
method requirement.
ANALYTE EXCEPTION LIST
Compounds

ppbV

Target Analytes
Chloromethane
1,3-Butadiene
Acetonitrile
Acrolein
Isopropanol
2-Butanone

0.2
0.2
0.2
0.2
0.65
0.28
1.2

On Column
(ng)
0.50
0.41
0.44
0.33
1.5
0.70
3.5

Compounds

ppbV

Acrylonitrile
Acetone
Ethanol
Vinyl acetate
1-Butanol
Carbon Disulfide

0.2
1.5
1.9
0.99
0.23
1.1

On Column
(ng)
0.43
3.5
3.5
3.5
0.70
3.5

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
12.6.2 Tentatively Identified Compounds (TIC) 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 internal standard). The concentration is
estimated by assuming a RRF of 1.0 and comparing the response of the TIC to
the response of the nearest internal standard.
12.7

Method Blank





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.
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.
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.

The laboratory shall evaluate whether reprocessing of the samples is necessary based on
the above criteria.
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12.8

Laboratory Control Sample
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 electronic 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
12.4 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.

12.9

Sample Results





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.
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.

12.10 Laboratory Duplicate
The relative percent difference must fall within ±25%. This RPD criterion also applies to
duplicate laboratory control samples (DLCS).
12.11 Internal Standards
The following acceptance criteria must be applied to each run (except the ICAL – see
Section 12.3).
 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).
12.12 Surrogates
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.
12.13 Method Reporting Limit Check Standard
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 methodALS GROUP USA, CORP. Part of the ALS Group
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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.

13)

Data Reduction and Reporting
13.1

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,
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.

13.2

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 NELAC/TNI standards) must include a statement(s)
clarifying any deviations from the scope of this certification. Refer to Section 13.11 for
additional information and specific items, which require this clarification.

13.3

Initial Calibration
Tabulate each of the following:
13.3.1 Equation Number 1 - Relative Response Factor (RRF):
RRF =

Ax
Ais
Cis
Cx

AxCis
AisCx

where:

is the area response of the analyte quantitation ion.
is the area response of the corresponding internal standard
quantitation ion.
Internal standard concentration, ng.
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.
13.3.2 Equation Number 2 - Average (or Mean) RRF:
N

RRF =



RRFi

i1

where:

N

RRFi

are the individual RRFs from each concentration level in the initial
calibration curve.

N

is the number of calibration concentration levels.
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N



SD =

 RRF  RRF 

2

i

N 1

i 1

where:

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.
total number of calibration concentration levels

N

13.3.4 Equation Number 4 - Percent Relative Standard Deviation, %RSD:

SD
100 where:
RRF

%RSD =
SD

Standard Deviation calculated in equation number 3

RRF Average or Mean RRF
13.3.5 Equation Number 5 - Relative Retention Time (RRT):

RRT 

RTC
RTis

where:

Retention time of the target compound, seconds.
Retention time of the internal standard, seconds.

RTC
RTis

13.3.6 Equation Number 6 - Mean Relative Retention Time ( RRT ):
n

RRT =


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

13.3.7 Equation Number 7 - Mean Area Response ( Y ):
n

Y=

Yi

n

where:

i 1

Yi

Area response for the primary quantitation ion for the internal standard

n

for each initial calibration standard.
number of calibration concentration levels
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13.3.3 Equation Number 3 - Standard Deviation, SD:

13.3.8 Equation Number 8 - Mean Retention Times ( RT ):
n

RT =


i 1

13.4

RTi
n

where:

RT
RTi

Mean retention time, seconds
Retention time for the internal standard for each initial calibration

n

standard, seconds.
number of initial calibration levels

Continuing Calibration Verification


Calculate the (RRF) of each target compound using equation number 1 (13.3.1).

13.4.1 Equation Number 9 - Percent Difference, %D:
%D =

RRFx  RRF
(100)
RRF

where, for any given analyte:

RRFx is the RRF from the CCV being evaluated.
RRF is the mean RRF from the current calibration curve.
13.5

Percent Recovery – ICV, LCS, Surrogates, MRL Check Standard
13.5.1 Equation Number 10 - Percent Recovery (%R):
%R = X/TV x 100
where
X = Concentration of the analyte recovered
TV = True value of amount spiked

13.6

Duplicate Analysis
13.6.1 Equation Number 11 - Relative Percent Difference (RPD):

x1  x 2
(100)
x

13.7

where:

x1
x2

First measurement value
Second measurement value

x

Average of the two values

Internal Standards (IS)
●

Calculate the mean area response
number 7 (Section 13.3.7).

Y for each internal standard using equation
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●
13.8

Calculate the mean of the retention times for each internal standard using equation
number 8 (Section 13.3.8).

Pressure Dilution Factor (PDF)
13.8.1 Equation Number 12 - PDF, for samples collected in Summa canisters:

Patm  Pf
Patm  Pi

PDF =

is the ambient atmospheric pressure, 14.7 psi at sea level.
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).

Patm
Pf
Pi
13.9

where:

Results
If a canister has been pressurized with Helium and the Tekmar AutoCan was utilized,
refer to Section 11.12.
13.9.1 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
Ais RRF

ngx =
ngx
Ax
Ais
ngis

where:

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
13.9.2 Equation Number 14 - The final analyte concentration, Cx , in units of
micrograms per cubic meter (g/m3), is then calculated from the following:

 ngxPDF   1g   1000l 
Cx = 



  1000ng   1m 3 
 V

where:

V
is the sample volume analyzed, in liters.
PDF is the sample canister pressure dilution factor.
13.9.3 Equation Number 15 - To convert to units of parts per billion volume (ppbv):

ppbv 

g / m 3
MW

x 24.46

g / m 3 
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MW

Cx

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.

13.9.4 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 the
1st tab of the template located at: J:\A-GCMS\Helium Pressurization\MFC_GCF
_backfill.
13.10 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. 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 11.7.7.
13.11 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 this laboratory’s policy, NELAC\TNI 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.
13.11.1Analysis Observations / Case Narrative Summary Form
This form, which is included in the SOP for Laboratory Storage, Analysis 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 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.
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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.
13.11.2NELAC\TNI Requirements
The following items do not comply with NELAC\TNI 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.

13.11.2.1Modifications
Method modifications are also not allowed under NELAC\TNI standards;
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 11.12.

13.11.3Surrogates
Only report surrogates at the request of the client. If any surrogate is out of
control, all samples results (with surrogates requested) associated with the
surrogate must be reported with the appropriate data qualifier.
13.11.4DoD 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.

14)

Method Performance
14.1

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.

14.2

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
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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.
14.3

Accuracy and Precision
Refer to Section 11.4 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 electronic TO-15
Method Manual. Refer to Section 11.7.4.2 for the accuracy and precision requirements
for concentrations at the LOQ/MRL.

14.4

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.
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.


Use NIST Library 98 or newer version
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14.5

The reference spectra updates must be performed with every new ICAL utilizing the
mid-level 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 laboratory has continuously performed this method since before July 1999.
Therefore, ongoing demonstration of capable shall be performed and documented;
however, the initial demonstration of method capability is not required.

14.6

Proficiency Testing (PT) Program
The laboratory shall 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 4.2 (Requirement Box 43).

15)

Pollution Prevention and Waste Management
15.1

16)

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 detailed in the SOP for Cleaning and Certification of Summa Canister
and Other Specially Prepared Canisters.

Corrective Actions for Out-of-Control Data
16.1

Corrective actions shall follow the procedures outlined in the SOP for Nonconformance
and Corrective Action, where appropriate. Any maintenance which may alter instrument
sensitivity or linearity must result in the re-analysis of the entire sequence including the
tune compound, ICAL or CCV or any batch QC.

16.2

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 user’s 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.

16.3

Initial Calibration Does Not Meet Calibration Criteria
Follow the initial calibration requirements detailed in Section 11.7 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.

16.4

Initial Calibration Verification Does Not Meet Criteria
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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.
16.5

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 16.5.1
below.
16.5.1 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.

16.6

Internal Standards Do Not Meet Criteria
16.6.1 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.
16.6.2 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.

16.7

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 11.10. 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.
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Determine 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 17.4.
16.8

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.

16.9

Laboratory Duplicate Results Do Not 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.

16.10 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.
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).
16.11 Sample Holding Time Expired
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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.
16.12 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)

Contingencies for Handling Out-of-Control or Unacceptable Data
17.1

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.

17.2

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.

17.3

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
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).
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17.4

Method Blank



17.5

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.

17.6

Surrogate
Report sample results with the appropriate data qualifier.

17.7

Laboratory Duplicate
All batch sample results associated with an out of control laboratory duplicate must be
flagged with the appropriate data qualifier.

17.8

Internal Standard
All target analytes associated with an out of control internal standard must be flagged
with the appropriate data qualifier.

17.9

Estimated Sample Results
17.9.1 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.
17.9.2 Matrix Interference Sample data associated with matrix interference must be
flagged with the appropriate data qualifier.
17.9.3 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)

Training
18.1

Demonstration of Capability
All analysts must be trained in accordance with the guidelines detailed in the SOP for
Training Policy. Demonstrations shall also be performed in accordance with the 2009
TNI Standards (Volume 1 Module 4 Section 1.6) and DoD Quality Systems Manual 4.2
(Requirement Box 25). Attachment A shall be used to document the training plan for
new analysts’ initial demonstration. Additionally, these demonstrations are performed
anytime there is a change in instrument type, personnel or method.
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Once performance is found to be acceptable, a required certification statement must be
completed by the QA Manager and either the immediate supervisor or Laboratory
Manager and retained on file as a demonstration of compliance.
18.1.1 Quarterly Demonstration A demonstration of method sensitivity must be
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 11.7.4.2 (LOQ) and 11.17.1 (LOD) for additional information on
how these demonstrations are to be performed as well as the acceptance criteria.
18.1.2 Annual Demonstration Each analyst must perform this demonstration both
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.
18.1.3 Change in Personnel, Instruments, Method and/or Matrix The requirements in
Sections 18.1.1 and 18.1.2 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).
All completed attempts at this demonstration must be completed and turned into the QA
department for retention.

19)

Method Modifications
19.1

Method modifications are not allowed under NELAC\TNI standards; 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.

20)

Summary of Changes
20.1

SOP updated using ALS SOP Template – New cover page, document tracking/signature
page, and table of contents page. Header/footer and font revised throughout SOP to
align with ALS SOP template specifications. Sections reorganized as outlined in the SOP
for Establishing Standard Operating Procedures and section references updated as
necessary. Section titled “Instrument Specific Addendum” removed (Section 21.0 in
previous revision - “Not Applicable” listed under section).
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Table of Contents
Section 1
Section 2
Section 4
Section 5
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Section 7
Section 8
Section 8.5
Section 8.6
Section 9
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Section 11.1
Section 11.5.1
Section 11.7
Section 11.10.1
Section 11.12.1
Section 11.16.1
Section 13.9.4
Section 16.1
Section 18
Section 18.1
Section 19
Section 20
Table 2
Table 2A
Table 3
Table 3A
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21)

Updated
Renamed section heading “Scope and Applicability”
Renamed section heading “Summary of Procedure”
Was Section 10 in previous revision
Was Section 4 in previous revision
Was Section 5 in previous revision
Was Section 6 in previous revision
Was Section 7 in previous revision
First Bullet – Updated Column
Added Windows 7
Was Section 8 in previous revision
Was Section 9 in previous revision
Updated SOP title
Edited setpoints to reflect current use
#13 – 4th bullet – Added parentheses in last sentence
#13 – 5th bullet – Added for clarification
Added second paragraph
Updated “25cc” to “20cc”
Updated both SOP titles
Removed reference to SOP attachment
Updated file path
Updated SOP title
Was Section 19 in previous revision
Renamed section heading “Training”
Updated SOP title
Updated “QA Program Manager” to “QA Manager”
Was Section 20 in previous revision
Was Section 22 in previous revision
Updated MDL values
Corrected m-,p-Xylenes CAS Number
Updated MDL values
Updated values
Updated values
Updated values
Updated values
Removed information at top of checklist covered in SOP header
#4 – Updated 2nd, 3rd, and 5th SOP titles
Removed MS10 from list of instruments and added MS21
#13 – Changed “Point” to “calibration level”
Revised Note in Parentheses at top of checklist
Changed “CAS Project #” to “Project #”
Removed MS10 from list of instruments and added MS21
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22)
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Table
Table
Table
Table
Table
Table
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1: Instrument Tune Check Ion Abundance Criteria (TO-15)
1A: Instrument Tune Check Ion Abundance Criteria (TO-14A)
2: Volatile Organic Compounds, EPA Compendium Method TO-15 (SCAN)
2A: Volatile Organic Compounds, EPA Compendium Method TO-15 (SIM)
3: Standard Concentrations (SCAN) (Primary Sources)
3A: Standard Concentrations (SIM) (Primary Sources)
4: Standard Concentrations (SCAN) (Secondary Sources)
4A: Standard Concentrations (SIM) (Secondary Sources)

Attachments
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Attachment
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Required BFB Key Ions and
Ion Abundance Criteria for Method TO-15

1

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

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.
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 TO-15 or TO-14A to be referenced.
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TABLE 2 - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
MDL3
Primary Secondary MRL3
Ion(s)2 (μg/m3) (μg/m3)
Ion2

CAS
Number

Molecular
Weight

Density

74-97-5

-

-

130

128, 132

-

-

-

115-07-1

42.08

NA

42

39,41

0.50

0.13

IS1

Dichlorodifluoromethane (CFC 12)5

75-71-8

120.9

1.329

85

87, 101,
103

0.50

0.14

IS1

Chloromethane

74-87-3

50.49

0.911

50

52

0.50

0.15

IS1

1,2-Dichloro-1,1,2,2tetrafluoroethane (Freon 114)

76-14-2

170.9

1.455

135

137

0.50

0.14

IS1

Vinyl Chloride

75-01-4

62.50

0.9106

62

64

0.50

0.15

IS1

1,3-Butadiene

106-99-0

54.09

0.6149

54

39, 53

0.50

0.16

IS1

Bromomethane

74-83-9

94.94

1.6755

94

96

0.50

0.14

IS1

Chloroethane

75-00-3

64.52

0.8902

64

66

0.50

0.14

IS1

Ethanol

64-17-5

46.07

0.7893

45

46

5.0

0.92

IS1

Acetonitrile

75-05-8

41.05

0.7857

41

40

0.50

0.24

IS1

Acrolein

107-02-8

56.06

0.840

56

55

2.0

0.20

IS1

Acetone

67-64-1

58.08

0.7845

58

43

5.0

1.1

IS1

Trichlorofluoromethane

75-69-4

137.4

NA

101

103

0.50

0.13

IS1

Isopropyl Alcohol

67-63-0

60.10

0.7809

45

43

5.0

0.34

IS1

107-13-1

53.06

0.8060

53

52

0.50

0.18

IS1

1,1-Dichloroethene

75-35-4

96.94

1.213

96

61

0.50

0.16

IS1

tert-Butanol

75-65-0

74.12

0.7887

59

57,41,43

1.0

0.29

IS1

Methylene Chloride

75-09-2

84.94

1.3266

84

49

0.50

0.15

IS1

107-05-1

76.53

0.9376

41

76

0.50

0.14

IS1

76-13-1

187.38

1.5635

151

101

0.50

0.20

IS1

Compound1
Bromochloromethane (IS1)
Propene

Acrylonitrile

Allyl Chloride
Trichlorotrifluoroethane
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
MDL3
Primary Secondary MRL3
Ion(s)2 (μg/m3) (μg/m3)
Ion2

CAS
Number

Molecular
Weight

Density

75-15-0

76.14

1.2632

76

78

5.0

0.13

IS1

156-60-5

96.94

1.2565

61

96

0.50

0.15

IS1

75-34-3

98.96

1.1757

63

65

0.50

0.14

IS1

Methyl tert-Butyl Ether

1634-044

88.15

0.7402

73

57

0.50

0.14

IS1

Vinyl Acetate

108-05-4

86.09

0.9317

86

43

5.0

0.60

IS1

78-93-3

72.11

0.7999

72

43

5.0

0.20

IS1

cis-1,2-Dichloroethene

156-59-2

96.94

1.2837

61

96

0.50

0.16

IS1

Diisopropyl Ether

108-20-3

102.18

0.7241

87

45,59,43

0.50

0.16

IS1

Ethyl Acetate

141-78-6

88.106

0.9003

61

70

1.0

0.32

IS1

n-Hexane

110-54-3

86.18

0.6548

57

86

0.50

0.16

IS1

Chloroform

67-66-3

119.4

1.4832

83

85

0.50

0.14

IS1

1,2-Dichloroethane-d4(S)

1706007-0

-

-

65

67

-

-

IS1

Tetrahydrofuran

109-99-9

72.11

0.8892

72

71,42

0.50

0.26

IS1

Ethyl tert-Butyl Ether

637-92-3

102.176

0.7519

87

59,57

0.50

0.15

IS1

1,2-Dichloroethane

107-06-2

98.96

1.2351

62

64

0.50

0.14

IS1

1,4-Difluorobenzene(IS2)

540-36-3

-

-

114

88

-

-

-

71-55-6

133.4

1.3390

97

99, 61

0.50

0.14

IS2

108-21-4

102.13

0.8718

61

87,43

1.0

0.29

IS2

1-Butanol

71-36-3

74.1224

0.8098

56

41

1.0

0.43

IS2

Benzene

71-43-2

78.11

0.8765

78

77

0.50

0.14

IS2

Carbon Tetrachloride

56-23-5

153.8

1.5940

117

119

0.50

0.15

IS2

Compound1
Carbon Disulfide
trans-1,2-Dichloroethene
1,1-Dichloroethane

2-Butanone (MEK)

1,1,1-Trichloroethane
Isopropyl acetate
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
CAS
Number

Molecular
Weight

Density

Cyclohexane

110-82-7

84.16

0.7739

84

69,56

1.0

0.26

IS2

tert-Amyl Methyl Ether

994-05-8

102.176

0.7703

73

87,55,43

0.50

0.15

IS2

1,2-Dichloropropane

78-87-5

113

1.1560

63

62

0.50

0.14

IS2

Bromodichloromethane

75-27-4

163.8

1.980

83

85

0.50

0.15

IS2

Trichloroethene

79-01-6

131.4

1.4642

130

132

0.50

0.14

IS2

1,4-Dioxane

123-91-1

88.11

1.0337

88

58

0.50

0.14

IS2

Isooctane

540-84-1

114.23

0.6877

57

41

0.50

0.13

IS2

80-62-6

100.12

0.944

100

69

1.0

0.26

IS2

142-82-5

100.2

0.6837

71

57,100

0.50

0.14

IS2

1006101-5

111

1.224

75

77

0.50

0.13

IS2

108-10-1

100.2

0.7965

58

85

0.50

0.16

IS2

trans-1,3-Dichloropropene

1006102-6

111

1.217

75

77

0.50

0.13

IS2

1,1,2-Trichloroethane

79-00-5

133.4

1.4397

97

83

0.50

0.13

IS2

Chlorobenzene-d5(IS3)

3114-554

-

-

82

117

-

-

-

Toluene-d8(S)

2037-265

-

-

98

100

-

-

IS3

Toluene

108-88-3

92.14

0.8669

91

92

0.50

0.14

IS3

2-Hexanone

591-78-6

100.16

0.8113

43

58

0.50

0.19

IS3

Dibromochloromethane

124-48-1

208.3

2.451

129

127

0.50

0.15

IS3

1,2-Dibromoethane

106-93-4

187.9

2.1791

107

109

0.50

0.15

IS3

n-Butyl Acetate

123-86-4

116.16

0.8825

43

56, 73

0.50

0.18

IS3

n-Octane

111-65-9

114.23

0.6986

57

114

0.50

0.14

IS3

Compound1

Methyl Methacrylate
n-Heptane
cis-1,3-Dichloropropene
4-Methyl-2-Pentanone
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
CAS
Number

Molecular
Weight

Density

Tetrachloroethene

127-18-4

165.8

1.6227

166

164

0.50

0.12

IS3

Chlorobenzene

108-90-7

112.6

1.1058

112

114

0.50

0.15

IS3

Ethylbenzene

100-41-4

106.2

0.8670

91

106

0.50

0.15

IS3

m-, p-Xylenes

17960123-1

106.2

0.8642,
0.8611

91

106

1.0

0.29

IS3

Bromoform

75-25-2

252.8

2.899

173

175

0.50

0.16

IS3

Styrene

100-42-5

104.1

0.9060

104

78, 103

0.50

0.15

IS3

o-Xylene

95-47-6

106.2

0.8802

91

106

0.50

0.16

IS3

n-Nonane

111-84-2

128.26

0.7176

43

57, 85

0.50

0.14

IS3

1,1,2,2-Tetrachloroethane

79-34-5

167.9

1.5953

83

85

0.50

0.15

IS3

4-Bromofluorobenzene(S)

460-00-4

-

-

174

176

-

-

IS3

Cumene

98-82-8

120.2

0.8618

105

120

0.50

0.14

IS3

alpha-Pinene

80-56-8

136.24

0.8582

93

77

0.50

0.14

IS3

n-Propylbenzene

103-65-1

120.1938

0.8670

91

120,65

0.50

0.17

IS3

3-Ethyltoluene

620-14-4

120.2

0.8645

105

120

0.50

0.16

IS3

4-Ethyltoluene

622-96-8

120.2

0.8614

105

120

0.50

0.15

IS3

1,3,5-Trimethylbenzene

108-67-8

120.2

0.8652

105

120

0.50

0.15

IS3

98-83-9

118.19

0.9106

118

103,117

0.50

0.21

IS3

611-14-3

120.2

0.8807

105

120

0.50

0.15

IS3

95-63-6

120.2

0.8758

105

120

0.50

0.15

IS3

n-Decane

124-18-5

142.28

0.7300

57

71,85

0.50

0.15

IS3

Benzyl Chloride

100-44-7

126.59

1.1004

91

126

0.50

0.15

IS3

Compound1

alpha-Methylstyrene
2-Ethyltoluene
1,2,4-Trimethylbenzene
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TABLE 2 (Continued) - VOLATILE ORGANIC COMPOUNDS, EPA COMPENDIUM METHOD TO-15 (SCAN)
CAS
Number

Molecular
Weight

Density

1,3-Dichlorobenzene

541-73-1

147

1.2884

146

148

0.50

0.14

IS3

1,4-Dichlorobenzene

106-46-7

147

1.2475

146

148

0.50

0.15

IS3

sec-Butylbenzene

135-98-8

134.2206

0.8601

105

134,91

0.50

0.16

IS3

99-87-6

134.2206

0.8573

119

134,91

0.50

0.16

IS3

526-73-8

120.1938

0.8944

105

120

0.50

0.15

IS3

95-50-1

147

1.3059

146

148

0.50

0.16

IS3

5989-275

136.24

0.8402

68

93

0.50

0.17

IS3

96-12-8

236.33

2.093

157

75, 39

0.50

0.14

IS3

n-Undecane

1120-214

156.31

0.7402

57

71, 85

0.50

0.15

IS3

1,2,4-Trichlorobenzene

120-82-1

181.5

1.459

180

182, 184

0.50

0.18

IS3

Naphthalene

91-20-3

128.17

1.0253

128

129

0.50

0.21

IS3

n-Dodecane

112-40-3

170.34

0.7487

57

71,85

0.50

0.21

IS3

87-68-3

260.8

1.556

225

227

0.50

0.14

IS3

108-94-1

98.14

0.9478

55

42, 98

0.50

0.19

IS3

98-06-6

134.22

0.867

119

134

0.50

0.16

IS3

104-51-8

134.22

0.867

91

134

0.50

0.16

IS3

Compound1

p-Isopropyltoluene
1,2,3-Trimethylbenzene
1,2-Dichlorobenzene
d-Limonene
1,2,Dibromo-3-Chloropropane

Hexachlorobutadiene
Cyclohexanone
tert-Butylbenzene
n-Butylbenzene

(S) = Surrogate (IS1) = Internal Standard 1
NA = Not Available

Primary Secondary MRL3
MDL3
Ion(s)2 (μg/m3) (μg/m3)
Ion2

(IS2) = Internal Standard 2

IS4

(IS3) = Internal Standard 3

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.
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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 electronic 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
Primary Ion1
Secondary Ion1
MRL2 (ug/m3 )
MDL2 (ug/m3)
Dichlorodifluoromethane
85
87
0.025
0.0024
Chloromethane
52
50
0.025
0.0031
Vinyl Chloride
62
64
0.025
0.0025
Bromomethane
94
96
0.025
0.0052
Chloroethane
64
66
0.025
0.0021
Acetone*
58
43
0.50
NA
Freon 11
101
103
0.025
0.0025
1,1-Dichloroethene
96
98,61
0.025
0.0031
Methylene Chloride
84
49
0.10
0.0095
Trichlorotrifluoroethane
151
153
0.025
0.0030
trans-1,2-Dichloroethene
96
98,61
0.025
0.011
1,1-Dichloroethane
63
65
0.025
0.0023
Methyl tert-Butyl Ether*
73
57
0.025
0.0038
cis-1,2-Dichloroethene
96
98,61
0.025
0.0098
Chloroform
83
85
0.10
0.0031
1,2-Dichloroethane
62
64
0.025
0.0087
1,1,1-Trichloroethane
97
99
0.025
0.0032
Benzene
78
77
0.075
0.0046
Carbon Tetrachloride
117
119
0.025
0.0029
1,2-Dichloropropane
63
62,76
0.025
0.0021
Bromodichloromethane
83
85
0.025
0.0036
Trichloroethene
130
132
0.025
0.0058
1,4-Dioxane*
88
58
0.10
0.0048
cis-1,3-Dichloropropene
75
77,39
0.025
0.0095
trans-1,3-Dichloropropene
75
77,39
0.025
0.015
1,1,2-Trichloroethane
83
97,61
0.10
0.0034
Toluene
91
92
0.10
0.0031
1,2-Dibromoethane
107
109
0.025
0.013
Tetrachloroethene
166
164
0.025
0.0028
Chlorobenzene
112
114
0.10
0.0066
Ethylbenzene
91
106
0.10
0.0046
m-&-p-Xylene
91
106
0.10
0.0097
o-Xylene
91
106
0.10
0.0044
1,1,2,2-Tetrachloroethane
83
85
0.025
0.0047
1,3-Dichlorobenzene
146
148
0.025
0.011
1,4-Dichlorobenzene
146
148
0.025
0.012
1,2-Dichlorobenzene
146
148
0.025
0.0087
1,2,4-Trichlorobenzene
182
184
0.025
0.019
Naphthalene
128
129
0.10
0.018
Hexachlorobutadiene*
225
227
0.025
0.0092

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
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* Reported upon request
NA = Not Available
(IS1) = Internal Standard 1 (IS2) = Internal Standard 2 (IS3) = Internal Standard 3
Note 1: 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.
Note 2: 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 electronic
TO-15 Method Manual.
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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

0.1ng

0.2ng

0.5ng

1.0ng

5.0ng

25ng

50ng

100ng

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

0.104
0.102
0.099

0.208
0.204
0.198

0.520
0.510
0.495

1.04
1.02
0.99

5.20
5.10
4.95

26.00
25.50
24.75

52.0
51.0
49.5

104
102
99

1,2-Dichloroethane-d4 (S)

0.105
0.100
0.122
0.100
0.100
0.471
0.112
0.104
0.539
0.102
0.189
0.112
0.109
0.209
0.107
0.108
0.107
0.104
0.105
0.104
0.106
0.492
0.110
0.108
0.109
0.214
0.105
0.108
25.0

0.210
0.200
0.244
0.200
0.200
0.942
0.224
0.208
1.078
0.204
0.378
0.224
0.218
0.418
0.214
0.216
0.214
0.208
0.210
0.208
0.212
0.984
0.220
0.216
0.218
0.428
0.210
0.216
25.0

0.525
0.500
0.610
0.500
0.500
2.355
0.560
0.520
2.695
0.510
0.945
0.560
0.545
1.045
0.535
0.540
0.535
0.520
0.525
0.520
0.530
2.460
0.550
0.540
0.545
1.070
0.525
0.540
25.0

1.05
1.00
1.22
1.00
1.00
4.71
1.12
1.04
5.39
1.02
1.89
1.12
1.09
2.09
1.07
1.08
1.07
1.04
1.05
1.04
1.06
4.92
1.10
1.08
1.09
2.14
1.05
1.08
25.0

5.25
5.00
6.10
5.00
5.00
23.55
5.60
5.20
26.95
5.10
9.45
5.60
5.45
10.45
5.35
5.40
5.35
5.20
5.25
5.20
5.30
24.60
5.50
5.40
5.45
10.70
5.25
5.40
25.0

26.25
25.00
30.50
25.00
25.00
117.75
28.00
26.00
134.75
25.50
47.25
28.00
27.25
52.25
26.75
27.00
26.75
26.00
26.25
26.00
26.50
123.00
27.50
27.00
27.25
53.50
26.25
27.00
25.0

52.5
50.0
61.0
50.0
50.0
235.5
56.0
52.0
269.5
51.0
94.5
56.0
54.5
104.5
53.5
54.0
53.5
52.0
52.5
52.0
53.0
246.0
55.0
54.0
54.5
107.0
52.5
54.0
25.0

105
100
122
100
100
471
112
104
539
102
189
112
109
209
107
108
107
104
105
104
106
492
110
108
109
214
105
108
25.0

Tetrahydrofuran

0.109

0.218

0.545

1.09

5.45

27.25

54.5

109

Ethyl tert-Butyl Ether

0.105

0.210

0.525

1.05

5.25

26.25

52.5

105

1,2-Dichloroethane
1,4-Difluorobenzene(IS2)

0.105
25.0

0.210
25.0

0.525
25.0

1.05
25.0

5.25
25.0

26.25
25.0

52.5
25.0

105
25.0

1,1,1-Trichloroethane
Isopropyl acetate
1-Butanol

0.103
0.218
0.205

0.206
0.436
0.410

0.515
1.090
1.025

1.03
2.18
2.05

5.15
10.90
10.25

25.75
54.50
51.25

51.5
109.0
102.5

103
218
205
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Table 3 - Continued
Standard Concentrations (SCAN) (Primary Sources)1
Compound Name

0.1ng

0.2ng

0.5ng

1.0ng

5.0ng

25ng

50ng

100ng

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

0.110
0.110
0.208
0.105
0.103
0.106
0.103
0.108
0.103
0.210
0.105
0.099
0.109
0.111
0.102
25.0
25.0

0.220
0.220
0.416
0.210
0.206
0.212
0.206
0.216
0.206
0.420
0.210
0.198
0.218
0.222
0.204
25.0
25.0

0.550
0.550
1.040
0.525
0.515
0.530
0.515
0.540
0.515
1.050
0.525
0.495
0.545
0.555
0.510
25.0
25.0

1.10
1.10
2.08
1.05
1.03
1.06
1.03
1.08
1.03
2.10
1.05
0.99
1.09
1.11
1.02
25.0
25.0

5.50
5.50
10.40
5.25
5.15
5.30
5.15
5.40
5.15
10.50
5.25
4.95
5.45
5.55
5.10
25.0
25.0

27.50
27.50
52.00
26.25
25.75
26.50
25.75
27.00
25.75
52.50
26.25
24.75
27.25
27.75
25.50
25.0
25.0

55.0
55.0
104.0
52.5
51.5
53.0
51.5
54.0
51.5
105.0
52.5
49.5
54.5
55.5
51.0
25.0
25.0

110
110
208
105
103
106
103
108
103
210
105
99
109
111
102
25.0
25.0

0.106
0.120
0.113
0.105
0.119
0.105
0.096
0.106
0.104
0.204
0.106
0.106
0.101
0.103
0.098
25.0

0.212
0.240
0.226
0.210
0.238
0.210
0.192
0.212
0.208
0.408
0.212
0.212
0.202
0.206
0.196
25.0

0.530
0.600
0.565
0.525
0.595
0.525
0.480
0.530
0.520
1.020
0.530
0.530
0.505
0.515
0.490
25.0

1.06
1.20
1.13
1.05
1.19
1.05
0.96
1.06
1.04
2.04
1.06
1.06
1.01
1.03
0.98
25.0

5.30
6.00
5.65
5.25
5.95
5.25
4.80
5.30
5.20
10.20
5.30
5.30
5.05
5.15
4.90
25.0

26.50
30.00
28.25
26.25
29.75
26.25
24.00
26.50
26.00
51.00
26.50
26.50
25.25
25.75
24.50
25.0

53.0
60.0
56.5
52.5
59.5
52.5
48.0
53.0
52.0
102.0
53.0
53.0
50.5
51.5
49.0
25.0

106
120
113
105
119
105
96
106
104
204
106
106
101
103
98
25.0

0.101
0.098
0.101
0.106
0.106
0.107
0.105
0.103
0.105

0.202
0.196
0.202
0.212
0.212
0.214
0.210
0.206
0.210

0.505
0.490
0.505
0.530
0.530
0.535
0.525
0.515
0.525

1.01
0.98
1.01
1.06
1.06
1.07
1.05
1.03
1.05

5.05
4.90
5.05
5.30
5.30
5.35
5.25
5.15
5.25

25.25
24.50
25.25
26.50
26.50
26.75
26.25
25.75
26.25

50.5
49.0
50.5
53.0
53.0
53.5
52.5
51.5
52.5

101
98
101
106
106
107
105
103
105
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Table 3 - Continued
Standard Concentrations (SCAN) (Primary Sources)1
Compound Name

0.1ng

0.2ng

0.5ng

1.0ng

5.0ng

25ng

50ng

100ng

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

0.103
0.107
0.107
0.107
0.106
0.101
0.105
0.104
0.106
0.105
0.106
0.106
0.095
0.102
0.106
0.103
0.096
0.106
0.110

0.206
0.214
0.214
0.214
0.212
0.202
0.210
0.208
0.212
0.210
0.212
0.212
0.190
0.204
0.212
0.206
0.192
0.212
0.220

0.515
0.535
0.535
0.535
0.530
0.505
0.525
0.520
0.530
0.525
0.530
0.530
0.475
0.510
0.530
0.515
0.480
0.530
0.550

1.03
1.07
1.07
1.07
1.06
1.01
1.05
1.04
1.06
1.05
1.06
1.06
0.95
1.02
1.06
1.03
0.96
1.06
1.10

5.15
5.35
5.35
5.35
5.30
5.05
5.25
5.20
5.30
5.25
5.30
5.30
4.75
5.10
5.30
5.15
4.80
5.30
5.50

25.75
26.75
26.75
26.75
26.50
25.25
26.25
26.00
26.50
26.25
26.50
26.50
23.75
25.50
26.50
25.75
24.00
26.50
27.50

51.5
53.5
53.5
53.5
53.0
50.5
52.5
52.0
53.0
52.5
53.0
53.0
47.5
51.0
53.0
51.5
48.0
53.0
55.0

103
107
107
107
106
101
105
104
106
105
106
106
95
102
106
103
96
106
110

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-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Naphthalene
Hexachloro-1,3-butadiene*

10pg 25pg
50pg 100pg 500pg 1000pg 2500pg 10,000pg 20,000pg
10.20 25.50 51.00 102.0
510
1020
2550
10200
20400
99.0
495
990
2475
9900
19800
9.90 24.75 49.50
10.00 25.00 50.00 100.0
500
1000
2500
10000
20000
500
1000
2500
10000
20000
10.00 25.00 50.00 100.0
10.00 25.00 50.00 100.0
500
1000
2500
10000
20000
5390
13475
53900
107800
53.90 134.75 269.50 539.0 2695
10.20 25.50 51.00 102.0
510
1020
2550
10200
20400
545
1090
2725
10900
21800
10.90 27.25 54.50 109.0
10.70 26.75 53.50 107.0
535
1070
2675
10700
21400
535
1070
2675
10700
21400
10.70 26.75 53.50 107.0
10.50 26.25 52.50 105.0
525
1050
2625
10500
21000
520
1040
2600
10400
20800
10.40 26.00 52.00 104.0
10.60 26.50 53.00 106.0
530
1060
2650
10600
21200
540
1080
2700
10800
21600
10.80 27.00 54.00 108.0
10.80 27.00 54.00 108.0
540
1080
2700
10800
21600
525
1050
2625
10500
21000
10.50 26.25 52.50 105.0
10.30 25.75 51.50 103.0
515
1030
2575
10300
20600
550
1100
2750
11000
22000
11.00 27.50 55.00 110.0
11.00 27.50 55.00 110.0
550
1100
2750
11000
22000
515
1030
2575
10300
20600
10.30 25.75 51.50 103.0
10.30 25.75 51.50 103.0
515
1030
2575
10300
20600
530
1060
2650
10600
21200
10.60 26.50 53.00 106.0
10.80 27.00 54.00 108.0
540
1080
2700
10800
21600
99.0
495
990
2475
9900
19800
9.90 24.75 49.50
11.10 27.75 55.50 111.0
555
1110
2775
11100
22200
510
1020
2550
10200
20400
10.20 25.50 51.00 102.0
10.60 26.50 53.00 106.0
530
1060
2650
10600
21200
525
1050
2625
10500
21000
10.50 26.25 52.50 105.0
9.60 24.00 48.00
96.0
480
960
2400
9600
19200
530
1060
2650
10600
21200
10.60 26.50 53.00 106.0
10.40 26.00 52.00 104.0
520
1040
2600
10400
20800
2040
5100
20400
40800
20.40 51.00 102.00 204.0 1020
10.10 25.25 50.50 101.0
505
1010
2525
10100
20200
98.0
490
980
2450
9800
19600
9.80 24.50 49.00
10.70 26.75 53.50 107.0
535
1070
2675
10700
21400
535
1070
2675
10700
21400
10.70 26.75 53.50 107.0
10.40 26.00 52.00 104.0
520
1040
2600
10400
20800
525
1050
2625
10500
21000
10.50 26.25 52.50 105.0
10.60 26.50 53.00 106.0
530
1060
2650
10600
21200
95.0
475
950
2375
9500
19000
9.50 23.75 47.50
10.60 26.50 53.00 106.0
530
1060
2650
10600
21200

*Reported 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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STANDARD OPERATING PROCEDURE

Table 4 - Standard Concentrations (SCAN) (Secondary Sources)1
Compound Name

25ng Compound Name

25ng Compound Name

Bromochloromethane (IS1)
25.0 1,1,1-Trichloroethane
Propene
25.50 Isopropyl acetate
Dichlorodifluoromethane (CFC 12) 25.25 1-Butanol
Chloromethane
24.50 Benzene
1,2-Dichloro-1,1,2,2Carbon Tetrachloride
25.75
tetrafluoroethane (Freon 114)
Vinyl Chloride
25.00 Cyclohexane
1,3-Butadiene
26.25 tert-Amyl Methyl Ether
Bromomethane
25.00 1,2-Dichloropropane
Chloroethane
25.25 Bromodichloromethane
Ethanol
119.75 Trichloroethene
Acetonitrile
25.25 1,4-Dioxane
Acrolein
25.50 Isooctane
Acetone
129.50 Methyl Methacrylate
Trichlorofluoromethane
26.25 n-Heptane
Isopropyl Alcohol
49.50 cis-1,3-Dichloropropene
Acrylonitrile
25.75 4-Methyl-2-Pentanone
1,1-Dichloroethene
27.25 trans-1,3-Dichloropropene
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)

51.75
26.50
26.75
26.50
26.00
25.25
25.75
25.50
123.50
26.50
26.75
26.50
51.50
25.75
27.75
25.0

1,1,2-Trichloroethane

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
26.00 n-Nonane
25.50 1,1,2,2-Tetrachloroethane
26.00 4-Bromofluorobenzene (S)
25.0 Cumene

25.50
55.00
52.25
26.00
26.50
50.25
25.75
25.50
25.50
24.75
25.75
25.25
51.75
25.25
24.50
26.25
27.25
25.25
25.0
25.0
26.00
28.50
27.00
26.00
28.50
25.75
23.75
26.00
25.75
51.50
27.00
26.00
25.00
25.25
24.75
25.0
24.50

alpha-Pinene
n-Propylbenzene
3-Ethyltoluene
4-Ethyltoluene
1,3,5-Trimethylbenzene
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

25ng
24.00
24.75
25.50
25.50
26.00
25.50
25.25
25.00
25.00
25.75
25.75
26.50
26.00
24.25
26.00
25.50
25.75
25.25
25.50
25.00
22.25
22.75
26.00
25.75
23.75
26.50
26.50

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 4A – ICV/LCS 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-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Naphthalene
Hexachloro-1,3-butadiene*

500pg
505
490
500
500
505
2590
525
545
530
530
505
515
510
535
555
520
510
520
530
510
495
510
515
490
545
505
520
520
475
520
515
1030
500
495
515
530
510
505
500
445
520

*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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STANDARD OPERATING PROCEDURE

Trainee __________________ Trainer ___________________ Instrument ______ Training Completion Date
1.

Read SOP

Training Duration _________________

Trainer ____ Trainee ____ Date

2.

Read Methods TO-14A & TO-15A

Training Duration _________________

Trainer ____ Trainee ____ Date

3.

Demonstrated understanding of the scientific basis of the analysis
Whole air sample preconcentration techniques
Gas chromatography
Mass spectrometry

Trainer ____ Trainee ____ Date
Training Duration

4.

Demonstrated familiarity with related SOPs
Trainer ____ Trainee ____ Date
SOP for Batches and Sequences; Rev.
SOP for Making Entries onto Analytical Records; Rev.
Training Duration
SOP for Manual Integration Policy; Rev.
SOP for Significant Figures; Rev.
SOP for Nonconformance and Corrective Action; Rev.
SOP for Performing MDL 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 use (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 proficiency (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
___GC and capillary column installation
___mass spectrometer
___data system

ALS GROUP USA, CORP. Part of the ALS Group

Trainer ____ Trainee ____ Date
Training Duration
Training Duration
Training Duration
Training Duration

An ALS Limited Company

Confidential & Non-Controlled
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MS13
No

MS16

LIMS ICAL ID:
MS19
MS21
Reviewer

1.

Is the required documentation in the ICAL file? .........................................................................................

2.

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 Standard Calculation Spreadsheet ............................................................................................
Was the ICAL performed continuously (not interrupted for maintenance or sample analysis)? ...................

3.

Have all the calibration standards been analyzed within 24 hours of each other? ......................................

4.

Does the BFB tune check standard analysis at the start meet the tune criteria?..........................................

5.

Are all the analytes in the blank analysis <MRL? ........................................................................................

6.

Does each analyte’s ICAL include a minimum of 5 concentrations at 5 consecutive levels?........................

7.

Were the standards analyzed from low concentration to high concentration? ............................................

8.

For each analyte, are there no levels skipped? ...........................................................................................

9.

For each analyte, is there only one value used for each calibration level? ..................................................

10. For each analyte, is the lowest standard’s concentration at or below the analyte’s MRL? ...........................
11. For each analyte, is the corresponding signal to noise ratio at least 3:1 at the lowest point
on the curve? .............................................................................................................................................
12. For each analyte, are the corresponding upper levels free from saturation?...............................................
13. If a calibration level is dropped, are all the responses for each target analyte dropped and
is the information noted in the ICAL explaining the reason? ......................................................................
14. Is the average RSD 30% for all analytes, with no more than two exceptions 40%? ...................................
15. Is the response Y at each calibration level within 40% of the mean area response over
the initial calibration range for each internal standard? .............................................................................
16. Percent recovery for each analyte in the ICV 70%-130% (50-150% for VA, unless AFCEE or DoD)? ...............
17. Was the RRT for each target compound at each calibration level within 0.06RRT units of the
mean RRT for the compound? ...................................................................................................................
18. 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? ........................................
19. If there are any manual integrations, are they performed correctly according to the
corresponding SOP? If so, initial and date the appropriate pages. ............................................................
20. 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... ..........................
21. 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)? .........................................................................................
COMMENTS:

Analyst:
Secondary Reviewer:

Date:
Date:
ALS GROUP USA, CORP. Part of the ALS Group
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Initial Calibration Review Checklist - EPA Compendium Method TO-15
ICAL Date:
ICAL ID:
Instrument:
MS3
MS7
MS8
MS9
MS11
SIM
Scan
Scan Low Level (0.1ng):
Yes
Mode:
Analyst

ATTACHMENT C
Data Review Checklist
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EPA Compendium Method TO-15 - Data Review Checklist
Method:

EPA TO-15

Instrument:
Mode:

SIM

MS3

EPA TO-14A
MS7

MS8

Scan

Analysis Date: ______________________ Project #: _____________________
MS9

MS11

Scan Low Level (0.1ng):

MS13
Yes

MS16
No

MS19
DOD:

MS21
Yes

No

Confidential & Non-Controlled

(Note exceptions in Comments Section and attach Analysis Observations / Case Narrative Summary Form as appropriate)

Analyst
Reviewer
1. Is the required documentation present? .....................................................................................................
CORRECT BFB Tune analysis Report
Manual Integration & Q Deletion Documentation
CCV analysis Quantitation Report & %D Report
LCS analysis Quantitation Report
Duplicate analysis Quantitation Report
MB analysis Quantitation Report
Quantitation Report for each sample included
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

4.

Does the CCV have a difference ≤30% for all analytes? ...............................................................................

Client’s 12hr window requirement? ...................

[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.

Are all the IS responses within ±40% of CCV or the midpoint in the ICAL? ..................................................

7.

Are all the surrogate recoveries (in CCVs, MB, LCSs, etc.) within acceptance limits (70%-130%) .................

8.

Are all the analytes in the MB <MRL? (DoD <1/2MRL, except Acetone, MeCl2, EtOH, Carbon Disulfide)? ....

9.

Is the LCS %R within the lab control limits for all analytes except AZ samples (70%-130%, VA 50%-150%)? .

10. Are all the analytes in the Lab Duplicate / DLCS within ±25% or the client specified limits? ......................
11. Are all the analyte hits in the samples within the calibration range and/or noted? ....................................
12. Are all peak integrations acceptable? ........................................................................................................
13. Are all manual integrations flagged and documented? .............................................................................
14. Are ALL of the peak selections for each analyte correct according to retention time? ................................
15. Are all the Q Deletions correct? ..................................................................................................................
16. Are all calculations correct?.......................................................................................................................
17. Has the analyst initialed and dated each quantitation report? ...................................................................
18. For TICs are the relative intensity and other requirements met?.................................................................
19. Auto report correct? ..................................................................................................................................
20. MRL = _______

ug/m3

pg (ethanol, acetone, vinyl acetate = 5.0ug/m3) ............................................

21. Pressurized with Helium? Is the worksheet completed for all samples? .....................................................
22. Report to MDL?

Yes

No ..................................................................................................................

23. Global Minimum Detection Limit = _______

ug/m3

pg ....................................................................

24. DOD: Are manual integrations notated in the case narrative? ................................................................
COMMENTS:

LIMS Run Approval

LIMS Supervisor Approval

Analyst: ____________________________________________

Secondary Reviewer:

Date: ______________________________________________

Date:
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Minnesota Requirements
Item

Criteria

Holding Time (HT)

14 days

Tedlar bags

Not allowed for sampling or sample dilution

Canisters and flow
controllers

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

Arizona Requirements
Criteria
70-130% (vinyl acetate 50-150%)

Method Reporting
Verification Check
Duplicates
Record retention

Item
Holding Time (HT)

Item
Holding Time (HT)

Department of Toxic Substances Control (DTSC) Requirements
Criteria
72 hour hold time for canisters

EPA Region 9 Requirements
Criteria
14 days
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Project-Specific SAP
Vapor Intrusion Monitoring at Moffett Field Area
Former NAS Moffett Field, CA

This page intentionally left blank.

Revision Number: NA
Revision Date: NA

