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FIELD SAMPLING PLAN (FSP) 

Site Background 

Site SS005 was a  former building  located at Air Force Plan  (AFP) 59, which  is  located  in  Johnson City, 
New York and occupies approximately 30 acres.   Site SS005 was used for plating operations from 1942 
to 1991.    The  groundwater  investigation  at  the  site was  initiated  in  the 1990s  after  several  samples 
collected by the Johnson City Municipal Water Authority, which is located about two blocks west of the 
site, revealed elevated  levels of chlorinated volatile organic compounds (VOCs) present  in their supply 
wells.  A groundwater monitoring well adjacent to Site SS005 also revealed several chlorinated VOCs at 
concentrations  above  the  New  York  State  Department  of  Environmental  Conservation  (NYSDEC) 
Ambient  Water  Quality  Standards  (AWQS) 1.    Since  then,  additional  groundwater  monitoring  has 
identified VOCs and 1,4‐Dioxane in several of the other monitoring wells associated with the SS005 site.  
Additionally,  vapor  sampling  revealed  a widespread  vapor  intrusion  (VI)  issue  beneath  the  building.  
However, major  flooding damaged  the AFP 59 building  in September 2011, at which  time operations 
ceased 2 3.  Currently, AFP 59 is undergoing long term groundwater monitoring and the site building is in 
the process of being demolished and therefore VI is no longer an issue for the site. 

The  conceptual  site model  (CSM)  for  the AFP 59  site  including  a description of  the  site  aquifers  and 
contaminant migration pathways is presented in the HSP.  A regional location map showing the general 
location of the AFP 59 site is shown on Figure 1.  A site map showing AFP 59 along with site SS005 and 
the groundwater monitoring locations is presented on Figure 2. 

The AFP 59 site is listed on the New York State Department of Environmental Conservation (NYSDEC) List 
of  Inactive  Hazardous  Waste  Sites  and  has  been  assigned  Site  No.  7‐04‐020.    Based  on  NYSDEC 
recommendation,  the  groundwater  at  the  site  is  currently  undergoing  long  term  groundwater 
monitoring, which was  initiated  for  the  site  in November  2004  3.    The  site  is  not  undergoing  active 
remediation at present. 

Site Location 

The AFP 59 site occupies approximately 30 acres  in a combined residential and commercial area.    It  is 
adjoined to the north by Route 17C, across which are residential and commercial properties; to the east 
by the ramp to Route 201 and Little Choconut Creek, which is a tributary of the Susquehanna River; to 
the south by Little Choconut Creek, across which is a coal‐fired power generation plant; and, to the west 

                                                            

1   United States Department of Energy, Energy Systems Division, Argonne National Laboratory.  Supplemental Site 

Inspection Report for Air Force Plant 59, Johnson City New York.  Volume I: Investigation Report.  August 1995.   

2  HydroGeoLogic, Inc.  Final Health and Safety Plan, Base‐Wide Long Term Monitoring at Air Force Plant 59, 

Johnson City, New York.  June 2012. 

3 AECOM. Memorandum: Long‐Term Monitoring Activities and Soil Gas Investigation at Air Force Plant 59, Johnson 

City, New York.  March 19, 2009. 
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by residential properties and the Camden Street well field, which  is a municipal water supply well field 
for Johnson City and is located about two blocks away from the AFP 59 site.     

Sampling Objectives 

The sampling objectives under Contract FA8903‐16‐C‐0022 include the sampling of 11 monitoring wells 
and one municipal supply well as part of the  long‐term groundwater monitoring program  in effect for 
site SS005, AFP 59, as well as the subsequent analysis, reporting and data submission regarding these 
samples.  Collected samples are to be analyzed for volatile organic compounds (VOCs) and 1,4‐Dioxane. 

Sample Location and Frequency 

The  sampling  activities will  be  completed  during  one  single  event  in  December  2016.    Samples will 
consist of a total of 12 water samples collected from 

 Eight  groundwater monitoring wells,  including  SW‐1,  SW‐3,  DW‐3,  BM‐121,  URS‐2S,  URS‐5S, 
URS‐2D, and URS‐3D; 

 Three municipal supply wells; and, 

 One sample of treated water from Johnson City Municipal Water Authority. 

In addition  to  the water samples, several QA/QC samples will be collected during  the performance of 
this Contract.  A description of each QA/QC sample and sample frequency are summarized below. 

Sample Description Sample Frequency 

Trip Blank  Once per sampling event 

Field Blank  Once per sampling date 

Equipment Blank  Once per sampling date 

One Duplicate Groundwater Sample Once per sampling event 

Matrix Spike Once per sampling event 

Matrix Spike Duplicate  Once per sampling event 

 

Sample Designation 

The  samples  to  be  collected  during  the  performance  of  this  Contract will  use  the  following  sample 
designations:    

 Water samples: will be designated by the Well I.D. from which sample is collected.  For example, 

a water sample collected from monitoring well URS‐5S will be designated “URS‐5S”. 

 Trip blank samples: will be designated as “TB”. 

 Field blank samples: will be designated with the prefix “FB” followed by the shortened numerical 

date on which it was collected.  For example, a field blank sample collected on October 17, 2016 

will be designated as “FB‐101716”. 

 Equipment blank samples: will be designated with the prefix “EB” followed by the shortened 

numerical date on which it was collected.  For example, an equipment blank sample collected on 

October 17, 2016 will be designated as “EB‐101716”. 
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 Duplicate water sample: will be designated with the prefix “DUP” followed by the shortened 

numerical date on which it was collected.  For example, a duplicate sample collected from “URS‐

5S” on October 17, 2016 will be designated as “URS‐5S‐DUP‐101716”. 

 Matrix spike sample: will be designated as “MS”. 

 Matrix spike duplicate sample: will be designated as “MSD”. 

Sampling Equipment and Procedures 

Groundwater  sampling  of  the monitoring wells will  be  conducted  following  the  NYSDEC’s  DER‐10  ‐  
Technical  Guidance  for  Site  Investigation  and  Remediation  technical  guidance  document 4 and  the 
USEPA’s  Low‐Stress  (low  flow)  Purging  and  Sampling  Procedure  for  the  Collection  of  Groundwater 
Sample from Monitoring Wells guidance document 5, and AFCEC’s Technical Services Quality Assurance 
Program guidance document 6. 

Specifically, sampling of the monitoring wells will be conducted using the  low‐flow/minimal drawdown 
method or purging and sampling.  Prior to sample collection, groundwater will be purged from each well 
rate ranging from 100 mL/min to 500 mL/min to ensure minimal draw‐down of less than 0.3 feet.  Field 
measurements  will  be  collected  for  pH,  temperature,  ORP,  specific  conductance,  DO,  turbidity  and 
depth to water at 5‐mintue intervals.  Additionally, the flow rate will be confirmed during these intervals 
to ensure the flow is no greater than 500 mL/min and visual and olfactory field observations will also be 
periodically  recorded.   Purging will be considered complete and  stabilization will be considered  to be 
achieved once three consecutive parameter readings are within the following limits: 
 

 pH: +/‐ 0.1 unit 

 Temperature: 3% 

 Oxidation‐reduction potential (ORP): +/‐ 10 mV 

 Specific Conductance: 3% 

 Dissolved Oxygen (DO): 10% for values greater than 0.5 mg/L; less than 0.5 mg/L will be 

considered stabilized 

 Turbidity: 10% for values greater than 5 NTU; less than 5 NTU will be considered stabilized 

 Water Table draw‐down: less than 0.3 ft.  

Once stabilization is complete, the groundwater samples will be collected directly from the tubing 

exiting the pump into the laboratory‐provided bottle ware required for the specified analyses.  

Additionally, the measurements collected during the purging of a given well will be recorded on 

VERINA’s Low‐Flow Groundwater Purge/Sampling Log, which is included as Attachment 1.   

                                                            

4
  New York State Department of Environmental Conservation. DER‐10 ‐ Technical Guidance for Site Investigation and 

Remediation. May 3, 2010. 
5  United States Environmental Protection Agency, Region I.  Low Flow (low stress) Purging and Sampling Procedure for the 

Collection of Groundwater Samples from Monitoring Wells. 30 July 1996. Revised January 19, 2010. 
6  Air Force Center for Environmental Excellence.  Technical Services Quality Assurance Program.  Version 1.0.  August 1996. 
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The  equipment which will  be  used  during  the  purging  and  sampling  of  a  given monitoring well will 
include: 

 QED® Sample Pro MicroPurge bladder pump equipped with Teflon‐lined bladders and tubing 

 QED® MP‐50 controller/compressor box for bladder pump 

 YSI® 600XL multi‐parameter water quality meter equipped with flow cell 

 LaMotte® 2020we turbidity meter 

 Solonist® 101 P2 water level meter  

 Miscellaneous supplies (buckets, measuring cup, clamps, etc.) 

After the completion of sampling at a given monitoring well, the Teflon‐lined bladders and tubing will be 
discarded  and  the  bladder  pump  and water  level meter will  be  decontaminated  using  a  three‐step 
decontamination  procedure.    A  new  Teflon  lined  bladder will  be  inserted  into  the  decontaminated 
bladder pump and new Teflon lined tubing will be used at the subsequent well.  

As for the municipal supply well, VERINA understands that a spigot is installed at each well and will be 
used  to  collect  the  sample  from whichever well  is  actively  in  use  at  the  time  of  sample  collection.  
VERINA will allow the spigot to run for a sufficient time to allow the piping to be purged of any standing 
water prior to sample collection.  

Sampling Handling and Analysis 

All  samples  will  be  collected  using  laboratory‐supplied  bottle  ware  for  the  appropriate  analyses.  
Samples  will  be  collected  directly  from  the  pump  outlet  tubing  and  directly  into  the  bottle  ware.  
Samples will then be immediately placed on ice and will be shipped to the laboratory within 24 hours of 
collection under chain‐of‐custody  (COC).   Additionally, VERINA personnel will change  their gloves and 
put on a new pair of gloves  immediately prior  to  collection of any  samples  to avoid possible  sample 
cross‐contamination 

Field Measurements 

VERINA will  collect  initial  static water  level measurements  from each well prior  to purging as well as 

measurements during purging for those parameters  listed  in Sampling Equipment and Procedures 
section  above.    All  field  measurements  will  be  recorded  on  VERINA’s  Low‐Flow  Groundwater 
Purge/Sampling Log, which is included as Attachment 1.   

Field QA/QC Program 

The  field QA/QC  program will  consist  of  comprehensive  documentation  covering  all  aspects  of  field 
sampling,  field  analysis,  and  sample  COCs.    This  documentation  constitutes  a  record  that  allows 
reconstruction of all field events to aid  in data review and  interpretation.   All documents, records, and 
information relating to fieldwork will be retained in the project file created for this Contract, which will 
be saved on VERINA’s server and will be submitted  to AFCEC  following  the proscribed schedule.   The 
various forms of documentation to be maintained throughout the action include: 
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 Daily Production Documentation:   A field  logbook consisting of a waterproof, bound notebook 
that will contain a record of all on‐site activities and other pertinent site information.  The field 
logbook will be scanned and saved to the VERINA server at the completion of field activities and 
will be submitted at AFCEC.   

 Sampling Information:   Detailed notes as to the exact sampling  location, physical observations, 
and weather  conditions  (as appropriate) will be  recorded on appropriate  sampling  logs.   The 
sampling  logs  will  be  scanned  and  saved  to  the  VERINA  server  at  the  completion  of  field 
activities and will be submitted at AFCEC.   

 Sample COCs:   COCs record the relevant sample  information and the party(ies) responsible for 
sample  collection,  transport, and  submittal  to  the  laboratory.   COCs will be  filled out at each 
sampling  site,  or  at  the  end  of  each  day  of  sampling  by  VERINA  field  personnel  designated 
responsible for sample custody.  If the designated sampling person relinquishes the samples to 
other  field  personnel,  the  COC  will  be  signed  and  dated  by  the  appropriate  personnel  to 
document the sample transfer.  The original COC will accompany the samples to the laboratory, 
and copies will be forwarded to the project files.  Individuals will be deemed as having custody 
of samples when the samples are  in their physical possession,  in their view after being  in their 
possession, or  in  their physical possession and  secured  so  they cannot be  tampered with.    In 
addition, when samples are secured in a restricted area accessible only to authorized personnel, 
they will be deemed to be in the custody of such authorized personnel.  The sample COCs will be 
scanned  and  saved  to  the  VERINA  server  at  the  completion  of  field  activities  and  will  be 
submitted at AFCEC.   

 Daily Call‐Ins:   VERINA sampling personnel will call  in to the VERINA program manager twice a 
day, both mid‐day and at the end of each sampling day, to confirm SOW, daily progress, and to 
address any extraneous  issues or questions.   This will allow the Program manager to verify the 
sampling activities are on track and any issues are resolved in a timely manner.  

 Field  Equipment  Calibration  Logs:    Documentation  of  the  calibration  of  each  piece  of  field 
equipment to be used in sample collection will be completed on VERINA’s Water Quality Meter 
Calibration Log, provided  in Attachment 2.   Each calibration  log will be  scanned and  saved  to 
VERINA’s server and will be submitted to AFCEC at the completion of the field activities. 

  

Site Management and Record Keeping 

VERINA’s Program manager will be responsible for coordinating the field activities and acting as a liaison 
between the VERINA field personnel and the AFCEC Site Representative.  While on site, one VERINA field 
personnel will be designated by the Program manager as the field  lead and will be responsible for the 
completion  and  documentation  of  daily  field  activities  and  directly  coordinating  with  the  Program 
manager and other personnel on‐site.   

Record keeping will be done in accordance with Field QA/QC Program. 
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QUALITY ASSURANCE PROJECT PLAN (QAPP) 

Project Organization and Responsibilities 

The  VERINA  personnel  involved  in  the  execution  of  this  subcontract  and  their  assigned  roles  and 
responsibilities are listed below: 

Robert Gan – Contract Manager: 

 Assume overall control over execution of Contract; 

 Oversee and review VERINA deliverables, including data, memoranda, letters, reports, and all 
other documents transmitted to the AFCEC; and 

 Provide final approval for major project deliverables. 
 

Michael Hansen ‐ Program Manager: 

 Offer direct assistance to AFCEC; 

 Coordinate with the Contracting Officer Representative (COR), Site Representative and VERINA 
personnel; 

 Manage and coordinate all aspects of the project, as defined in the contract, the Performance 
Work Statement (PWS), the WP, the SAP, the HSP, and/or required regulatory procedures, with 
an emphasis on adhering to the contract objectives; 

 Direct overall site actions and VERINA personnel; 

 Review documents prepared by VERINA; 

 Maintain official, approved WP, SAP, and HSP; and 

 Process and prepare all incoming and outgoing invoices. 
 

Sarah Tufaro – Task Manager: 

 Assist Program Manager in project management and coordinate with VERINA field staff; 

 Assist in preparation for and completion of field activities; 

 Prepare contract deliverables; 

 Review laboratory data packages; and 

 Oversee and communicate with the analytical laboratory. 

Kerry Austin – Environmental Scientist/Site Safety Officer/Field Lead:  

 Monitor field health and safety procedures and practices as the Site Safety Office (SSO); 

 Perform groundwater sampling activities; 

 Calibrate, operate, and maintain field equipment; 

 Maintain sample custody; 

 Daily communication with Task Manager during field activities; and 

 Assist in preparation of project deliverables. 
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Matthew Gandy – Environmental Scientist: 

 Performance of groundwater sampling activities; 

 Calibrate, operate, and maintain field equipment; 

 Maintain sample custody; and 

 Assist in preparation of project deliverables. 

Objectives for Measurement 

The  QA  objective  of  the  groundwater  sampling  tasks  for  this  project  is  to  produce  data  and 
measurements  which  meet  five  QA  indicators:  representativeness,  comparability,  completeness, 
precision,  and  accuracy.    Each  parameter  is  defined  below.    Specific  objectives  for  completeness, 
precision, and accuracy are set forth sections below. 

Representativeness  is  the  degree  to  which  sampling  data  accurately  and  precisely  represent  site 
conditions,  and  depends  on  sampling  and  analytical  variability  and  the  variability  of  environmental 
media  at  the  site.    Field  activities  have  been  designed  to  assess  the  presence  of  the  chemical 
constituents at the time of sampling.   The appropriate work plans and required regulatory procedures 
present  the  rationale  for  sample  quantities  and  location.    This  QAPP  presents  field  sampling  and 
laboratory  analytical  methodologies  in  order  to  use  the  prescribed  field  and  laboratory  analytical 
methods in concert with the associated holding times.  

Comparability  is  the  degree  of  confidence  with  which  one  data  set  can  be  compared  to  another.  
Comparability between this investigation, and to the extent possible, and existing data will be maintained 
through consistent sampling and analytical methodology as set forth  in this SAP,  the WP,  the  field and 
laboratory SOPs, and required regulatory procedures.   Additionally, all deliverables will be compared to 
previously submitted deliverables prepared by former contractors used for long term monitoring at this 
site to assess comparability. 

Completeness  is  defined  as  a measure  of  the  amount  of  valid  data  obtained  from  an  event  and/or 
investigation  compared  to  the  total  amount  that  was  obtained.    This  will  be  determined  upon  final 
assessment of the analytical results. 

Precision is the measure of reproducibility of sample results.  The goal is to maintain a level of analytical 
precision consistent with the project objectives.  Sampling and analytical procedures will be followed to 
maximize precision.  All work for this investigation will adhere to established protocols presented in this 
SAP, the WP, the field and laboratory SOPs, required regulatory procedures appropriate work plans, and 
required  regulatory  procedure.    Checks  for  analytical  precision  will  include  analysis  of  MS/MSDs, 
laboratory duplicates, and field duplicates.   

Accuracy is the deviation of a measurement from the true value of a known standard.  Field and analytical 
accuracy will be monitored through initial and continuing calibration of instruments.  In addition, internal 
standards, MS/MSD, blank spikes, and surrogates (laboratory system monitoring compounds) will be used to 
assess the accuracy of the laboratory analytical data.   
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Sampling Protocols and Sample Handling 

Samples will be collected from the specific monitoring and municipal supply wells after they have been 

purged  and  have  stabilized  following  the  procedures  set  forth  in  Sampling  Equipment  and 
Procedures  section of  the FSP above.    In additional  to  the well  samples,  several QA  samples will be 
collected  including  trip blank,  field blank,  equipment blank, MS/MSD,  and duplicate  samples.    These 
samples will be analyzed for the VOCs and 1,4‐Dioxane.  Additionally, sample containers will be provided 
by, and samples will be submitted for analysis to ALS Environmental of Rochester, New York. 

Sample containers will consist of laboratory‐supplied bottle ware and will be stored in clean, laboratory‐
supplied  coolers  to  prevent  exposure  to  site  contaminants  or  potentially  harsh  environments.    The 
sample containers, volumes, preservatives, and holding times for the project analyses are presented in 
below. 

Analysis  VOCs 
1,4‐Dioxane

(Groundwater) 
1,4‐Dioxane

(Municipal Well) 

Analytical Method  USEPA Method 8260B USEPA Method 8270D SIM USEPA Method 522
Container Number and Type  2 glass vials 2 amber glass jars 2 amber glass jars
Container Volume  40 mL  1 L 250 mL 
Preservative  HCl  None Sodium bisulfate
Holding Time  14 days  7 days  28 days  

 

The addition of the sodium bisulfate preservative to those sample containers to be used for 1,4‐Dioxane 
analysis via USEPA Method 522  is  to  remove any possible  residual chlorine  typically  found  in drinking 
water, as stated in ALS Environmental’s SOP presented in Appendix 4.  Once samples are collected, they 
will be immediately placed on ice.  At the completion of the sampling event, all samples will be shipped 
under COC to ALS Environmental within 24 hours of sample collection.   

Sample Custody 

The objective of the sample custody procedures is to confirm that samples are not tampered with from 
the  time  of  sample  collection  all  the way  through  eventual  sample  destruction  after  analysis  by  the 
laboratory.   All collected samples will be maintained following strict COC procedures, both  in the field, 

as  described  in  the  Field QA/QC  Program  section  of  the  FSP  above,  and  at  the  laboratory.    COC 
procedures will be initiated at the time of sampling and will be followed during transportation, receipt, 
laboratory  storage, preparation,  analysis  and data  generation,  and eventual  sample destruction  after 
analysis.   

The  samples will be  labeled with  their unique  identification number,  in accordance with  the Sample 
Designation  section  of  the  FSP  above,  and  will  be  documented  on  the  COC  form  at  the  time  of 
collection.  In addition to the sample identification number, sample date and time, sample description, 
sample type, preservation (if any), and analyses required will also be listed on the COC.   

The original COC form will accompany the samples to the laboratory and will remain with the samples at 
all times.  Copies of the COC form(s) will be made before shipment for field documentation and will be 
stored  in the project file.   The samples and signed COCs will remain  in the possession of the sampling 
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crew  until  the  samples  are  delivered  to  the  express  carrier  (e.g.,  UPS)  or  hand  delivered  to  the 
laboratory or placed in secure storage. 

Calibration Procedures 

Equipment calibration will be completed at the start of each sampling date prior to purging or sampling 
of any wells.   Specifically,  the  two pieces of equipment which will  require calibration  include  the YSI® 
600XL multi‐parameter water quality meter and the LaMotte® 2020we turbidity meter.   Both pieces of 
equipment will be rented from Pine Environmental Services of Windsor, New Jersey and the calibration 
procedures which will be followed for each piece of equipment are detailed in VERINA’s SOP for Water 
Quality Monitoring, which  is  included as Attachment 3.   All calibration  information will be recorded on 
VERINA’s Water Quality Field Calibration Log, which is included as Attachment 2.  These calibration logs 
will be saved within the project file and submitted to AFCEC.   

Analytical Protocols 

The  collected  samples will be analyzed by ALS Environmental of Rochester, New York  (NY  Lab  ID No. 
10145) for USEPA Methods SW8260B, SW8270D SIM and 522.  The current laboratory accreditation for 
ALS Environmental  in New York  state  is  included as Attachment 4.   The analytical protocols  for each 
method are provided in ALS Environmental’s SOPs for each method, which are included as Attachment 
5.  

Data Reduction, Validation and Reporting 

Data  reduction,  validation,  and  reporting will  be  completed  by  both  VERINA  and  the  laboratory  to 
ensure  that all  sample data  is present,  reviewed and  reported;  the  reported  results are accurate and 
precise,  or  qualified  if  necessary;  transcription  errors  are  identified  and  rectified;  and,  that  the  data 
deliverables meet the overall project objectives.  Laboratory data reduction and verification procedures 
are  required  whether  a  given  analytical  method  is  performed  automatically  by  laboratory 
instrumentation or  if done manually.    The  laboratory data  reduction  and  verification procedures will 
follow those methodologies specified in the laboratory SOPs for each analytical method.  Any variations 
or divergences from the  laboratory SOPs  for a given analytical method used during analysis of project 
samples must be  identified and detailed by  the  laboratory, and any variances  from  the SOPs must be 
requested and approved in advance.  Please refer to the laboratory SOPs contained in Attachment 5 for 
the  specific  data  reduction  procedures  to  be  followed  for  each  analytical  method.    Additionally, 
automated procedures shall be verified all software shall be tested with a sample set of data to verify its 
correct operation as required by USEPA’s Guidance on Good Automated Laboratory Practices7.   

Subsequent  to  data  reduction,  data  validation must  be  performed  by  the  laboratory  to  determine 
whether or not  the data  is  in compliance with  the objectives and  requirements of  this project.   Data 
validation  will  include  an  assessment  of  the  laboratory’s  performance  criteria  associated  with  the 
analysis  in  order  to  determine  the  quality  of  the  data  and  of  the  reasons  for  any  failure  to meet 
performance criteria requirements, and an evaluation of the  impact of such failures on the usability of 

                                                            

7  United States Environmental Protection Agency.  2185 – Good Automated Laboratory Practices. August 10, 1995. 
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the data.  Data validation results will be reported by the laboratory within the case narrative section of 
the final laboratory report.    

All data will be reported  to VERINA via email and will  include Category B deliverables  including a PDF 
copy  of  the  final  laboratory  report  and  EDDs.    VERINA will  then  prepare  a  Data Usability  Summary 
Report (DUSR) for each laboratory data set conforming to the specifications given in DER‐10 Section 2.2.  
The DUSR will be prepared by  the Task Manager, whose qualifications are given  in  the  co‐submitted 
Work Plan.. 

Subsequent to receipt of the final laboratory report and EDDs, VERINA will perform additional validation 
of the laboratory data to identify any questionable or invalid laboratory measurements.  Data packages 
will  be  examined  to  verify  that  reduction  of  laboratory measurements  and  laboratory  reporting  of 
analytical parameters is in accordance with the procedures specified for each analytical method and/or 
as specified  in this QAPP.   Any deviations  from the analytical method SOP will be detailed  in the case 
narrative of the  final  laboratory report.   Upon receipt of  laboratory data, the VERINA will execute the 
following procedures: 

 Evaluate completeness of the data package; 

 Verify that field COC forms were completed and that samples were handled properly; 

 Verify that holding times were met for each parameter.  Holding time exceedances, should they 

occur, will be documented.  Data for all samples exceeding holding time requirements will be 

flagged as either estimated or rejected.  The decision as to which qualifier is more appropriate 

will be made on a case‐by‐case basis; 

 Verify that parameters were analyzed according to the methods specified; 

 Review of qualified data; 

 Review QA data (i.e., make sure duplicates, blanks, and spikes were analyzed on the required 

number of samples, as specified in the method; verify that duplicate and MS/MSD recoveries 

are acceptable); 

 Review of raw data such as instrument print outs, preparation logs, and run logs; 

 Review of system performance and any system performance issues; 

 Review initial calibration and continuing calibration information; 

 Random verification of calculations and sample results to raw data; 

  Resolution by the laboratory of any identified problems, as necessary; 

 Investigate anomalies identified during review.  When anomalies are identified, they will be 

discussed with the Program manager and/or laboratory manager, as appropriate; and 

 If data appear suspect, investigate the specific data of concern.  Calculations will be traced back 

to raw data; if calculations do not agree, the cause will be determined and corrected. 

After  data  validation,  the  digital  files will  be  used  to  populate  various  deliverables,  including  tables, 
graphs,  figures, and reports.   Upon  initial completion of each deliverable type by VERINA personnel, a 
secondary personnel member will review each deliverable and compare it to the final laboratory report 
to confirm the completeness and accuracy of each deliverable.   Internal QC procedures to be followed 

by VERINA are discussed  in further detail  in the  Internal Quality Control  section below.   Once such 
deliverables  have  been  finalized,  they will  be  submitted  electronically  to  AFCEC  using  the  Electronic 
Resources Program Information Management System (ERPIMS) format.  
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Internal Quality Control 

After receipt of final laboratory packages and production of various deliverables, VERINA personnel will 
perform a QC check of the deliverables to ensure their accuracy and completeness.   This will  include a 
careful  comparison  of  the  deliverables  to  the  laboratory  reports,  original  field  notes,  previously‐
published  site  information,  and  regulatory  or  guidance  documents,  as  needed.   Additionally,  the QC 
check will not be  performed by  the personnel member who drafted  the  deliverable but  rather by  a 
second personnel member.   Generally,  the  following  items will be  included  in  the QC  check of  each 
deliverable: 

 General completeness; 

 Readability; 

 Usage of appropriate procedures; 

 Appropriate instrument calibration and maintenance; 

 Reasonableness in comparison to present and past data collected; 

 Correct sample location and identification; 

 Correct calculations and interpretations. 

Performance and System Audits 

The  following  field  performance  and  systems  audits will  be  completed  during  this  project with  the 
appropriate  task manager monitoring  field performance.   Field performance audits will evaluate  field 
activities to verify that they are performed consistent with this QAPP, the WP, the HSP, and/or required 
regulatory procedures.   The  task manager will  review  field  reports and communicate concerns  to  the 
VERINA field staff and program manager, as appropriate.  In addition, the task manager will review the 
equipment blank, field blank and trip blank data to  identify potential deficiencies  in field sampling and 
decontamination procedures.  Audits comparing scheduled QC activities associated with this QAPP with 
actual QC activities completed will also be performed.   

The  laboratory  will  also  perform  internal  audits  consistent  with  NYSDEC’s  requirements.    Internal 
laboratory  audits  are  conducted  by  the  laboratory’s  QA  officer.    As  part  of  the  audit,  the  overall 
performance  of  laboratory  staff  is  evaluated  and  compared  to  performance  criteria  outlined  in  the 
laboratory  Quality  Assurance  Manual  presented  in  Attachment  6.    Results  of  these  audits  are 
summarized  and  issued  to  each  department  supervisor,  the  laboratory manager,  and  the  laboratory 
director.   Each  laboratory QA officer will also perform a systems audit  to determine  if  the procedures 
implemented by their laboratory comply with the QA manual and SOPs. 

In  addition  to  the  laboratory’s  internal  audits,  each  laboratory  (as  a  participant  in  state  and  federal 
certification  programs)  is  audited  by  representatives  of  the  certifying  regulatory  agency.   Audits  are 
usually  conducted  annually  and  focus  on  laboratory  conformance  to  specific  program  protocols  for 
which  the  laboratory  seeks  certification.    The  auditor  reviews  sample  handling  and  tracking 
documentation,  analytical methodologies,  analytical  support  documentation,  and  final  reports.    The 
audit  findings  are  formally  documented  and  submitted  to  the  laboratory  for  corrective  action,  if 
necessary.   VERINA reserves the right to conduct an on‐site audit of any  laboratory before the start of 
project analyses.  Additional audits may be performed during the course of the project, as necessary. 

Preventative Maintenance 
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All field sampling equipment will be rented and therefore preventative maintenance of such will be the 
responsibility  of  Pine  Environmental  Services.    In  general,  Pine  cleans,  calibrates,  and  verifies  the 
working condition of each piece of equipment before it is rented out.    

As  for  the  maintenance  of  the  laboratory  equipment  used  by  ALS  Environmental,  please  refer  to 
Attachment 6 for their Quality Assurance Manual. 

Data Assessment Procedures 

Laboratory  data will  be  assessed  for  three  key QA  indicators:  precision,  accuracy  and  completeness.  
Precision will be measured  for  analyses  through  a  review of  the MS/MSD  and  laboratory duplicates.  
Data precision will be measured by  calculating  the  relative percent difference  (RPD) by  the  following 
equation: 

A B x100
A B /2

 

Where:  A =   analytical result from one of two duplicate measurements 

                 B =   analytical result from the second duplicate measurement 

 

Precision  objectives  for MS/MSD  and  laboratory  duplicate  analyses  are  30%  RPD  for  each  analytical 
method. 

Laboratory accuracy will be assessed via  the use of  laboratory  control  samples  and MS/MSD  samples.  
Accuracy will be calculated in terms of percent recovery as follows: 

Percentage	Recovery
A X
2

100% 

 
Where:  A =   value measured in spiked sample or standard 
  X =   value measured in original sample 
  a =   true value of amount added to sample or true value of standard  

 
This  formula  is  derived  under  the  assumption  of  constant  accuracy  over  the  original  and  spiked 
measurements.  If any accuracy calculated by this formula is outside of the acceptable levels, data will be 
evaluated  to  determine  whether  the  deviation  represents  unacceptable  accuracy,  or  variable,  but 
acceptable accuracy.   Accuracy objectives for the  laboratory vary by compound and analytical method.  
These objectives are given on  the attached Table B‐4  for VOCs analysis and Table B‐5  for 1,4‐Dioxane 
analysis.  

 
Lastly,  laboratory  completeness  will  be  calculated  by  comparing  the  number  of  valid  sample  results 
generated to the total number of results generated.  

 

Completeness = 
	 	 	 	

	 	 	 	
  x100% 
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As a general guideline, overall project completeness is expected to be at least 90 percent.  The assessment 
of completeness will require professional judgment to determine data usability for intended purposes. 

Corrective Actions 

Corrective actions are required when  field or analytical data are not within  the objectives specified  in 
this QAPP, the SAP, the WP, the HASP, the SOPs or required regulatory procedures.  Corrective actions 
include  procedures  to  promptly  investigate,  document,  evaluate,  and  correct  data  collection  and/or 
analytical procedures.   Field and  laboratory corrective action procedures  for the actions are described 
below. 

For  field  procedures,  if  a  condition  is  noted  in  the  field  that  could  adversely  affect  data  quality, 
corrective action will be taken to prevent or mitigate this condition.  Condition identification, cause, and 
corrective action  implemented by  the  field manager or  their designee will be documented within  the 
field logbook and reported to the appropriate VERINA task manager and/or Program manager. Examples 
of such situations include: 

 Objectives specified in this QAPP, the SAP, the WP, the HSP, the SOPs, or required regulatory 

procedures Protocols as defined by the QAPP, appropriate work plan, OMM, or required 

regulatory procedures have not been followed; 

 Equipment not in proper working order or is not properly calibrated; 

 QA/QC requirements not met; 

 Unresolved issues resulting from performance or systems audits. 

Project personnel will continuously monitor ongoing work performance  in  the  course of normal daily 
responsibilities. 

In  the  laboratory, when a condition  is noted  to adversely affect data quality, corrective action will be 
taken to prevent or mitigate this condition.  Condition identification, cause, and corrective action taken 
will  be  documented  and  reported  to  the  appropriate  program manager.    Corrective  action may  be 
initiated, at a minimum, under the following conditions: 

 Specific laboratory analytical protocols have not been followed; 

 Protocols as defined by this QAPP have not been followed; 

 Predetermined data acceptance standards are not obtained; 

 Equipment is not in proper working order or calibrated;  

 Sample and test results are not completely traceable; 

 QA/QC requirements have not been met; 

 Unresolved issues resulting from performance or systems audits. 

Laboratory personnel will continuously monitor ongoing work performance in the normal course of daily 
responsibilities.  Corrective action begins when the problem is identified.  At whatever level this occurs 
(analyst, supervisor, data reviewer, or manager), the issue is ultimately brought to the attention of the 
laboratory director.   Final approval of any action deemed necessary  is  subject  to  the approval of  the 
laboratory director.  Any corrective action deemed necessary would be implemented, based on system 
or  performance  audits  or  the  results  of  data  review.    The  corrective  action may  include  sample  re‐
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extraction,  re‐preparation,  re‐analysis,  cleanup,  dilutions,  matrix  modifications,  or  other  activities.  
Please  refer  to Attachment 6  for  the  laboratory Quality Assurance Manual, which details  the  specific 
corrective actions to be taken by the laboratory  

QA Reports 

The  laboratory QA staff shall  issue QA  reports  to  the  laboratory management,  laboratory supervisors, 
and task leaders.  These reports shall describe the results of QC measurements, performance audits, and 
systems audits, and confirmation sample comparisons performed  for each sampling and analysis  task.  
Quality problems associated with performance of methods, completeness of data, comparability of data 
including field and confirmatory data, and data storage shall be documented with the corrective actions 
that  have  been  taken  to  correct  the  deficiencies  identified.    Please  refer  to  Attachment  6  for  the 
laboratory Quality Assurance Manual for details on the laboratory’s QA reporting procedures. 

Laboratory QA Project Plan 

VERINA will review all laboratory data to ensure that the data meets the QA objectives given in the QA 
Objectives for Measurement section above, that the proper analytical methods were followed by the 

laboratory  and  any  divergences were  addressed,  and  that  all  data met  the  laboratory’s  data  quality 
objectives.  Additionally, the laboratory will enact its own QA plan during the analysis of these samples, 
which is detailed in the laboratory’s Quality Assurance Manual, presented in Attachment 6.  

Detection and Quantitation Limits 

For  the  specific  laboratory method detection  limits  and  reporting  limits  for each  compound  for each 
analytical method for each analyzed  is given  in the attached Table 3 for the VOCs and  in the attached 
Table 4 for the compound 1,4‐Dioxane.  

Laboratory Procedures – Data Precision, Accuracy and Completeness Documentation 

Please  refer  to  Attachment  6,  the  laboratory’s  Quality  Assurance Manual,  for  the  specifics  on  the 
laboratory data precision, accuracy and completeness documentation procedures.   
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Tables



Compound CAS #
Analytical 

Method
Laboratory Control 

Sample (% recovered)

Laboratory Matrix 
SpikeSample   (% 

recovered)
1,1,1,2-TETRACHLOROETHANE 630-20-6 80-119 77-126
1,1,1-TRICHLOROETHANE                             71-55-6 74-120 74-127
1,1,2,2-TETRACHLOROETHANE                         79-34-5 78-122 72-122
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE (FREON 113) 76-13-1 75-124 59-131
1,1,2-TRICHLOROETHANE                             79-00-5 82-118 79-119
1,1-DICHLOROETHANE                                75-34-3 78-117 74-132
1,1-DICHLOROETHENE                                75-35-4 74-135 74-139
1,1-DICHLOROPROPENE 563-58-6 73-127 78-147
1,2,3-TRICHLOROBENZENE 87-61-6 56-164 54-143
1,2,3-TRICHLOROPROPANE 96-18-4 68-136 75-122
1,2,4-TRICHLOROBENZENE 120-82-1 68-147 56-140
1,2,4-TRIMETHYLBENZENE 95-63-6 81-123 47-153
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 55-149 65-137
1,2-DIBROMOETHANE 106-93-4 81-125 80-117
1,2-DICHLORO-1,1,2-TRIFLUOROETHANE (FREON 123A) 354-23-4 76-140 67-156
1,2-DICHLOROBENZENE 95-50-1 80-119 77-120
1,2-DICHLOROETHANE                                107-06-2 71-127 68-130
1,2-DICHLOROETHENE, TOTAL 540-59-0 75-121 75-128
1,2-DICHLOROPROPANE                               78-87-5 80-119 79-124
1,3,5-TRICHLOROBENZENE 108-70-3 80-131 81-117
1,3,5-TRIMETHYLBENZENE 108-67-8 79-123 49-149
1,3-DICHLOROBENZENE 541-73-1 79-121 74-125
1,3-DICHLOROPROPANE 142-28-9 83-119 81-120
1,4-DICHLOROBENZENE 106-46-7 79-119 72-124
1,4-DIOXANE 123-91-1 69-151 48-143
1-BUTANOL (N-BUTANOL) 71-36-3 51-153 34-161
1-CHLORO-4-(TRIFLUOROMETHYL) BENZENE 98-56-6 70-130 70-130
2,2-DICHLORO-1,1,1-TRIFLUOROETHANE (FREON 123) 306-83-2 76-130 66-147
2,2-DICHLOROPROPANE 594-20-7 57-130 30-133
2,3,6-TRICHLOROTOLUENE 2077-46-5 50-150 50-150
2,4,5-TRICHLOROTOLUENE 6639-30-1 50-150 50-150
2,4-, 2,5-, and 2,6-DICHLOROTOLUENE COELUTION (NA) 50-150 50-150
2,4-DICHLOROBENZOTRIFLUORIDE 320-60-5 50-150 50-150
2,5-DICHLOROBENZOTRIFLUORIDE 320-50-3 50-150 50-150
2-BROMO-2-CHLORO-1,1,1-TRIFLUOROETHANE 151-67-7 63-125 73-128
2-BUTANONE (MEK)                                  78-93-3 61-137 46-141
2-CHLORO-1,3-BUTADIENE 126-99-8 67-127 44-165
2-CHLOROBENZOTRIFLUORIDE 88-16-4 50-150 50-150
2-CHLOROETHYLVINYL ETHER 110-75-8 49-145 10-179
2-CHLOROTOLUENE 95-49-8 81-121 74-124
2-HEXANONE                                        591-78-6 63-124 56-132
2-METHYL-1-PROPANOL (ISOBUTLYL ALC) 78-83-1 60-132 50-141
2-METHYL-2-PROPANOL (TERTBUTYL ALC) 75-65-0 59-140 48-147
2-NITROPROPANE 79-46-9 39-140 39-148
2-PROPANOL 67-63-0 50-156 25-174
3,4- and 2,3-DICHLOROTOLUENE COELUTION (NA) 50-150 50-150
3,4-DICHLOROBENZOTRIFLUORIDE 328-84-7 50-150 50-150
3-CHLORO-1-PROPENE   (ALLYL CHLORIDE) 107-05-1 69-140 49-156
3-CHLOROBENZOTRIFLUORIDE 98-15-7 50-150 50-150
3-CHLOROTOLUENE 108-41-8 50-150 50-150
4-CHLOROTOLUENE 106-43-4 73-127 75-125
4-ISOPROPYLTOLUENE 99-87-6 77-131 64-144
4-METHYL-2-PENTANONE (MIBK)                       108-10-1 66-124 60-141
ACETONE                                           67-64-1 40-161 29-151
ACETONITRILE 75-05-8 46-154 39-155
ACROLEIN 107-02-8 10-200 10-156
ACRYLONITRILE 107-13-1 71-130 69-131
BENZENE                                           71-43-2 76-118 76-129
BROMOBENZENE 108-86-1 79-121 78-119
BROMOCHLOROMETHANE 74-97-5 81-126 82-125
BROMODICHLOROMETHANE                              75-27-4 78-126 76-127
BROMOFORM                                         75-25-2 71-136 58-133
BROMOMETHANE                                      74-83-9 42-166 10-162
CARBON DISULFIDE                                  75-15-0 65-127 34-162
CARBON TETRACHLORIDE                              56-23-5 68-125 65-135
CHLOROBENZENE                                     108-90-7 80-121 76-125
CHLOROETHANE                                      75-00-3 70-127 70-140
CHLOROFORM                                        67-66-3 76-120 75-130
CHLOROMETHANE                                     74-87-3 69-145 55-160
CIS-1,2-DICHLOROETHENE                            156-59-2 80-121 72-133
CIS-1,3-DICHLOROPROPENE                           10061-01-5 74-126 52-134
CYCLOHEXANE 110-82-7 63-121 52-145
CYCLOHEXANONE 108-94-1 10-200 10-123
DECAMETHYLPENTASILOXANE 541-02-6 44-138 44-138
DIBROMOCHLOROMETHANE                              124-48-1 77-128 72-128
DIBROMOMETHANE 74-95-3 79-120 77-119
DICHLORODIFLUOROMETHANE (FREON 12) 75-71-8 65-152 49-154
DICHLOROFLUOROMETHANE (FREON 21) 75-43-4 63-145 53-163
DICHLOROMETHANE 75-09-2 73-122 75-121
DIETHYL ETHER 60-29-7 79-127 72-135
DIISOPROPYL ETHER (DIPE) 108-20-3 66-115 51-131
ETHYL METHACRYLATE 97-63-2 69-126 63-138
ETHYL TERT-BUTYL ETHER (ETBE) 637-92-3 68-109 61-116
ETHYLBENZENE                                      100-41-4 76-120 72-134
HEXACHLOROBUTADIENE 87-68-3 54-172 34-162
IODOMETHANE 74-88-4 18-160 14-159
ISOPROPYLBENZENE 98-82-8 78-126 76-136
M+P-XYLENE                                        179601-23-1 78-123 68-138
METHACRYLONITRILE 126-98-7 72-131 67-131
METHYL ACETATE 79-20-9 62-131 36-146
METHYL METHACRYLATE 80-62-6 71-127 74-130
METHYLCYCLOHEXANE 108-87-2 51-129 45-146
METHYL-TERT-BUTYL ETHER (MTBE) 1634-04-4 78-125 74-130
NAPTHALENE 91-20-3 55-166 57-153
N-BUTYLACETATE 123-86-4 62-129 38-141
N-BUTYLBENZENE 104-51-8 77-132 61-152
N-HEPTANE 142-82-5 57-134 32-162
N-PROPYLBENZENE 103-65-1 80-127 71-140
OCTAMETHYLTETRASILOXANE 556-67-2 36-160 50-150
O-XYLENE                                          95-47-6 80-120 68-134
PROPIONITRILE 107-12-0 69-133 63-146
SEC-BUTYLBENZENE 135-98-8 76-128 64-147
STYRENE                                           100-42-5 80-124 34-156
TAME 994-05-8 76-123 63-118
TERT-BUTYLBENZENE 98-06-6 76-126 63-143
TETRACHLOROETHENE                                 127-18-4 78-124 67-137
TETRAHYDROFURAN 109-99-9 64-134 51-146
TOLUENE                                           108-88-3 77-120 79-125
TRANS-1,2-DICHLOROETHENE                          156-60-5 80-120 77-125
TRANS-1,3-DICHLOROPROPENE                         10061-02-6 67-135 50-142
TRANS-1,4-DICHLORO-2-BUTENE 110-57-6 39-134 10-136
TRICHLOROETHENE                                   79-01-6 78-123 62-142
TRICHLOROFLUOROMETHANE (FREON 11) 75-69-4 68-126 72-142
VINYL ACETATE 108-05-4 30-155 17-156
VINYL CHLORIDE                                    75-01-4 69-133 60-157
XYLENES, TOTAL 1330-20-7 78-121 68-137

NOTES:

CAS # = Chemcial Abstract Services indentification number

(NA) = Data not available

Laboratory is ALS Environmental of Rochester, New York

Analytical Method Accuracy Objectives - VOCs

Table 1
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Site SS005, Air Force Plant 59

VERINA Job No. 2101.0001 Page 1 of 1 Table 1_VOCs Accuracy Objectives



Compound CAS #
Analytical 
Method

Laboratory Control 
Sample (% recovered)

Laboratory Matrix 
SpikeSample   (% 

recovered)
522 70-130 70-130

8270D SIM 70-130 70-130

NOTES:

CAS # = Chemcial Abstract Services indentification number

(NA) = Data not available

Laboratory is ALS Environmental of Rochester, New York

Analytical Method Accuracy Objectives - 1,4-Dioxane

Table 2

1,4-DIOXANE 123-91-1

Johnson City, New York
AFCEC Contract No. FA8903-16-C-0022

Site SS005, Air Force Plant 59

VERINA Job No. 2101.0001 Page 1 of 1 Table 2_1,4-Dioxane Accuracy Objectives



Compound CAS #
Analytical 

Method
Method Detection 

Limit (MDL)
Reporting Limit 

(RL)

1,1,1,2-TETRACHLOROETHANE 630-20-6 0.22 5
1,1,1-TRICHLOROETHANE                             71-55-6 0.36 5
1,1,2,2-TETRACHLOROETHANE                         79-34-5 0.25 5
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE (FREON 113) 76-13-1 0.31 5
1,1,2-TRICHLOROETHANE                             79-00-5 0.34 5
1,1-DICHLOROETHANE                                75-34-3 0.2 5
1,1-DICHLOROETHENE                                75-35-4 0.57 5
1,1-DICHLOROPROPENE 563-58-6 0.29 5
1,2,3-TRICHLOROBENZENE 87-61-6 0.82 5
1,2,3-TRICHLOROPROPANE 96-18-4 0.7 5
1,2,4-TRICHLOROBENZENE 120-82-1 0.23 5
1,2,4-TRIMETHYLBENZENE 95-63-6 0.2 5
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.74 5
1,2-DIBROMOETHANE 106-93-4 0.24 5
1,2-DICHLORO-1,1,2-TRIFLUOROETHANE (FREON 123A) 354-23-4 0.21 5
1,2-DICHLOROBENZENE 95-50-1 0.21 5
1,2-DICHLOROETHANE                                107-06-2 0.36 5
1,2-DICHLOROETHENE, TOTAL 540-59-0 0.63 10
1,2-DICHLOROPROPANE                               78-87-5 0.2 5
1,3,5-TRICHLOROBENZENE 108-70-3 0.39 5
1,3,5-TRIMETHYLBENZENE 108-67-8 0.39 5
1,3-DICHLOROBENZENE 541-73-1 0.2 5
1,3-DICHLOROPROPANE 142-28-9 0.27 5
1,4-DICHLOROBENZENE 106-46-7 0.2 5
1,4-DIOXANE 123-91-1 20.5 100
1-BUTANOL (N-BUTANOL) 71-36-3 38 250
1-CHLORO-4-(TRIFLUOROMETHYL) BENZENE 98-56-6 0.29 1
2,2-DICHLORO-1,1,1-TRIFLUOROETHANE (FREON 123) 306-83-2 0.32 5
2,2-DICHLOROPROPANE 594-20-7 0.27 5
2,3,6-TRICHLOROTOLUENE 2077-46-5 0.35 1
2,4,5-TRICHLOROTOLUENE 6639-30-1 0.39 1
2,4-, 2,5-, and 2,6-DICHLOROTOLUENE COELUTION (NA) 0.24 1.5
2,4-DICHLOROBENZOTRIFLUORIDE 320-60-5 0.28 1
2,5-DICHLOROBENZOTRIFLUORIDE 320-50-3 0.35 1
2-BROMO-2-CHLORO-1,1,1-TRIFLUOROETHANE 151-67-7 0.31 0.5
2-BUTANONE (MEK)                                  78-93-3 0.81 10
2-CHLORO-1,3-BUTADIENE 126-99-8 0.27 5
2-CHLOROBENZOTRIFLUORIDE 88-16-4 0.2 1
2-CHLOROETHYLVINYL ETHER 110-75-8 0.44 5
2-CHLOROTOLUENE 95-49-8 0.2 5
2-HEXANONE                                        591-78-6 1.7 10
2-METHYL-1-PROPANOL (ISOBUTLYL ALC) 78-83-1 10 100
2-METHYL-2-PROPANOL (TERTBUTYL ALC) 75-65-0 11 100
2-NITROPROPANE 79-46-9 1.5 5
2-PROPANOL 67-63-0 8.5 100
3,4- and 2,3-DICHLOROTOLUENE COELUTION (NA) 0.31 1
3,4-DICHLOROBENZOTRIFLUORIDE 328-84-7 0.24 1
3-CHLORO-1-PROPENE   (ALLYL CHLORIDE) 107-05-1 0.26 5
3-CHLOROBENZOTRIFLUORIDE 98-15-7 0.23 1
3-CHLOROTOLUENE 108-41-8 0.2 1
4-CHLOROTOLUENE 106-43-4 0.24 5
4-ISOPROPYLTOLUENE 99-87-6 0.2 5
4-METHYL-2-PENTANONE (MIBK)                       108-10-1 0.67 10
ACETONE                                           67-64-1 1.23 10
ACETONITRILE 75-05-8 4.66 100
ACROLEIN 107-02-8 3 100
ACRYLONITRILE 107-13-1 1.4 100
BENZENE                                           71-43-2 0.2 5
BROMOBENZENE 108-86-1 0.28 5
BROMOCHLOROMETHANE 74-97-5 0.32 5
BROMODICHLOROMETHANE                              75-27-4 0.32 5
BROMOFORM                                         75-25-2 0.42 5
BROMOMETHANE                                      74-83-9 0.29 5
CARBON DISULFIDE                                  75-15-0 0.22 10
CARBON TETRACHLORIDE                              56-23-5 0.45 5
CHLOROBENZENE                                     108-90-7 0.29 5
CHLOROETHANE                                      75-00-3 0.24 5
CHLOROFORM                                        67-66-3 0.25 5
CHLOROMETHANE                                     74-87-3 0.21 5
CIS-1,2-DICHLOROETHENE                            156-59-2 0.3 5
CIS-1,3-DICHLOROPROPENE                           10061-01-5 0.24 5
CYCLOHEXANE 110-82-7 0.25 10
CYCLOHEXANONE 108-94-1 8.13 100
DECAMETHYLPENTASILOXANE 541-02-6 5
DIBROMOCHLOROMETHANE                              124-48-1 0.31 5
DIBROMOMETHANE 74-95-3 0.32 5
DICHLORODIFLUOROMETHANE (FREON 12) 75-71-8 0.46 5
DICHLOROFLUOROMETHANE (FREON 21) 75-43-4 0.24 5
DICHLOROMETHANE 75-09-2 0.32 5
DIETHYL ETHER 60-29-7 0.34 5
DIISOPROPYL ETHER (DIPE) 108-20-3 0.2 5
ETHYL METHACRYLATE 97-63-2 0.44 10
ETHYL TERT-BUTYL ETHER (ETBE) 637-92-3 0.2 5
ETHYLBENZENE                                      100-41-4 0.2 5
HEXACHLOROBUTADIENE 87-68-3 0.62 5
IODOMETHANE 74-88-4 0.98 10
ISOPROPYLBENZENE 98-82-8 0.2 5
M+P-XYLENE                                        179601-23-1 0.33 5
METHACRYLONITRILE 126-98-7 0.5 20
METHYL ACETATE 79-20-9 0.43 10
METHYL METHACRYLATE 80-62-6 0.62 10
METHYLCYCLOHEXANE 108-87-2 0.27 10
METHYL-TERT-BUTYL ETHER (MTBE) 1634-04-4 0.29 5
NAPTHALENE 91-20-3 0.2 5
N-BUTYLACETATE 123-86-4 0.39 5
N-BUTYLBENZENE 104-51-8 0.21 5
N-HEPTANE 142-82-5 0.28 5
N-PROPYLBENZENE 103-65-1 0.2 5
OCTAMETHYLTETRASILOXANE 556-67-2 5
O-XYLENE                                          95-47-6 0.2 5
PROPIONITRILE 107-12-0 3.05 100
SEC-BUTYLBENZENE 135-98-8 0.27 5
STYRENE                                           100-42-5 0.2 5
TAME 994-05-8 0.2 5
TERT-BUTYLBENZENE 98-06-6 0.2 5
TETRACHLOROETHENE                                 127-18-4 0.3 5
TETRAHYDROFURAN 109-99-9 0.96 5
TOLUENE                                           108-88-3 0.2 5
TRANS-1,2-DICHLOROETHENE                          156-60-5 0.33 5
TRANS-1,3-DICHLOROPROPENE                         10061-02-6 0.2 5
TRANS-1,4-DICHLORO-2-BUTENE 110-57-6 0.7 5
TRICHLOROETHENE                                   79-01-6 0.22 5
TRICHLOROFLUOROMETHANE (FREON 11) 75-69-4 0.2 5
VINYL ACETATE 108-05-4 0.97 10
VINYL CHLORIDE                                    75-01-4 0.32 5
XYLENES, TOTAL 1330-20-7 0.53 5

NOTES:

CAS # = Chemcial Abstract Services indentification number

(NA) = Data not available

MDL and RL reported in concentration units of micrograms per liter (µg/L)

Laboratory is ALS Environmental of Rochester, New York

Laboratory Detection Limits and Reporting Limits - VOCs

Table 3

8260B
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Compound CAS #
Analytical 
Method

Method 
Detection Limit 

(MDL)

Reporting Limit 
(RL)

522 0.02 0.04
8270D SIM 0.02 0.04

NOTES:

CAS # = Chemcial Abstract Services indentification number

(NA) = Data not available

MDL and RL reported in concentration units of micrograms per liter (µg/L)

Laboratory is ALS Environmental of Rochester, New York

Laboratory Detection Limits and Reporting Limits - 1,4-Dioxane

Table 4

1,4-DIOXANE 630-20-6

Johnson City, New York
AFCEC Contract No. FA8903-16-C-0022

Site SS005, Air Force Plant 59

VERINA Job No. 2101.0001 Page 1 of 1 Table 4_1,4-Dioxane MDLs and RLs - Copy
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Field Groundwater Lowflow Purge Log - AFCEC

Project Name: Page: ____ of ____   

Well ID: Date:

Field Personnel: Weather:

Well Depth (ft btoc):

Volume Purged (gal): Sample ID:

Final Depth to Water (ft btoc): Sample Time:

Reading Change Reading Change Reading Change Reading Change Reading Change Reading Change Reading Change

100 - 500

Equipment Used .:

Depth to Water            
(ft)

POST-PURGE INFO:

Pumping 
Rate 

(ml/min)

LOW FLOW GROUND WATER PURGE/SAMPLING LOG
Verina Project #:

Depth to Water (ft btoc):

Screened/Open Interval (ft btoc):

Depth of Pump (ft btoc):

PRE-PURGE INFO:

PID Beneath Cap (ppm):

Air Force Plant 59 2101.0001

0.1 unit 10 mV3%

Specific Conductivity 
(ms/cm)

WELL PURGE DATA:

pH (units)Temperature (°C) Time                     
5 minute 
intervals

Comment

3% 10% 10% 0.3 ft

REDOX (Eh-mV) DO (mg/L) Turbidity (NTU)

Decon Method: _________________________________ Disposal Method: _____________________________________________

Purge Water Color:______________________________ Sample Analysis: _____________________________________________

ADDITIONAL INFO:
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WATER QUALITY METER FIELD CALIBRATION LOG 

VERINA CALIBRATION LOG_AFCEC

Date: Project No.:

Instrument Type(s): Pine ID No(s).: 

Weather: Personnel:

Time pH 4 Standard Solution Lot No.

Temperature (°C) pH 7 Standard Solution Lot No.

Barometric Pressure Limits pH 10 Standard Solution Lot No.

100% DO Saturation Reading N/A Time Limits

100% DO Saturation -Post 
Calibration Reading 

N/A pH 4 Reading +/- 0.05

0.00 mg/L Standard Soltuion Lot No. pH 4 Post-Calibration +/- 0.05

0.00 mg/L Check +/- 0.3 pH 10 Reading +/- 0.05

pH 10 Post-Calibration +/- 0.05

pH 7 Check +/- 0.1

1.413 mS/cm Standard Solution Lot 
No.

Time

Temperature (°C) Limits Standard Solution Lot No.

1.413 mS/cm Solution Reading +/- 1% Time

Post 1.413 mS/cm Solution 
Calibration Reading (if needed):

+/- 1% Temperature (°C) Limits

240.0 Eh-mV Solution Reading +/- 1%

Post 240.0 Eh-mV Solution 
Calibration Reading

+/- 1%

1.0 NTU Solution Lot No.

10 NTU Solution Lot No.
Notes/Comments:

Time Limits

0.0 NTU Soltuion Reading +/- 10%

Post 0.0 NTU Calibration Reading +/- 10%

1.0 NTU Solution Reading +/- 10%

Post 1.0 NTU Solution Calibration 
Reading (if needed)

+/- 10%

10.0 NTU Solution Reading +/- 10%

Post 10.0 NTU Solution Calibration 
Reading (if needed)

+/- 10%

TURBIDITY CALIBRATION

DO CALIBRATION

SPECIFIC CONDUCTANCE CALIBRATION

ORP CALIBRATION

pH CALIBRATION
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VERINA CONSULTING GROUP, LLC 
220 Davidson Avenue • Suite 105 • Somerset • New Jersey 08873 • T.732.412.7576 • F.732.412.7578 

www.vcg-llc.com 

 

Low-Flow Purging and Sampling of a Monitoring Well 

Updated 09/19/2013 

Some contaminants, such as metals, have the ability to adhere to soil particles.  Suspended sediment in 

a groundwater sample can often report higher concentrations of these contaminants than what is truly 

dissolved in the aqueous phase.  The purpose behind low-flow purging is to reduce the disturbance of 

sediment in the bottom of the well as well as reducing the amount of sediment which would otherwise 

be pulled in by stronger suction from a higher purge rate.  The goal is to collect groundwater samples 

which are representative of the true conditions which exist within the local aquifer.  The following 

procedure will guide the user through the proper setup, purging water, the collection of water quality 

parameters, and the collection of ground water samples for laboratory analysis.  As a rule, water level 

data and sample collection from monitoring wells must be performed “clean to dirty,” that is, work on 

wells which have no, or low levels of contamination before sampling those which are highly 

contaminated. 

  

Before Leaving the Office 

1. Check to make sure all equipment components have been delivered and are in proper working 

order. 

2. Make sure you have all appropriate figures showing well locations, and logs showing well 

construction, total depths, screen lengths, etc.  Also bring along purge forms from previous 

sampling events, they’ll help you indentify how quickly a well recovers, where to set the pump 

intake, etc.   

3. Calibrate water quality instruments on proper calibration sheets and insert into the lab binder 

under the correct tab. 

4. Review sample bottle order for accuracy and ensure that there are no broken bottles, and that 

labels have been included.  Replace as necessary. 

 

Upon Arriving at the Site 

1. Ensure all bottles are still intact.  Some may have been damaged during travel.  Call project 

manager if any are broken. 

2. Calibrate PID and record in the field book.   

3. Field calibrate water quality instruments if they weren’t calibrated in the office, and record in 

the field book. 

 

Collection of Water Level Measurements 

1. Open the well carefully, since some wells may be under pressure.   



 

2. Immediately insert the probe tip of the PID into the well and record the highest reading 

displayed.   

3. Lower the water level meter or interface probe down into the well and record the 

water/product levels.  There should be a small black mark on the rim of the PVC which indicates 

where the well was surveyed.  Press the measuring tape against this mark and read the water 

level.  If no mark is present, apply one with a permanent marker (about a half-inch wide). 

4. Record all water and product levels before sampling.  A contour map will be generated from 

these water levels and could be inaccurate if any overnight changes in weather occur. 

5. Record any other details, such as broken lids or missing locks, so replacements can be arranged. 

6. To prevent cross-contamination, and false positive product levels, clean off the interface probe 

of any product or debris before collecting the next measurement. 

 

Setting Up to Purge 

1. Fit the tubing over the pump and lower the pump into the well.  Set the well intake at the mid-

point of saturated screen.  For example, if the well is screened from 30 to 40 feet, and the water 

level is 34.13 feet, then the saturated screen is about 6 feet.   The intake should be set at about 

37 feet.   

2. Leave enough tubing to reach (potentially) the bottom of the well, in case the well recharges 

very slowly and the water level drops significantly. 

3. Fit the other end of the tubing to the input valve in the flow-through cell.  Insert the water 

quality probe into the flow through cell and secure. 

4. Attach another piece of tubing from the output valve in the flow-through cell down into the 

purge bucket. 

5. Turn on the pump and record the start time.  Begin purging at a slow rate and measure the flow 

rate with a measuring cup.  Low-flow purge rates must be at, or below, 500 mL per minute.  

Record all parameters on the field sheet. 

6. Collect and record a set of water quality readings every five minutes.  Adjust the pump speed as 

necessary to help stabilize the drawdown in the well.  If that doesn’t work, lower the pump 

intake depth. 

7. Over time, the water quality readings will begin to stabilize.  Each parameter has its own 

stabilization criteria which determine when it is appropriate to collect a sample: 

a. Temperature:  +/- 3% 

b. pH:  +/- 0.1 unit 

c. Specific Conductance:  +/- 3% 

d. Oxidation-Reduction Potential:  +/- 10mV 

e. Dissolved Oxygen:  +/- 10% 

f. Turbidity:  +/- 10% 

g. Depth to Water:  +/- 0.3ft 



 

All seven parameters must be stabilized for at least three consecutive readings before sampling.  

Call the project manager if the parameters are having trouble stabilizing.  

8. DO NOT TURN THE PUMP OFF YET!! Remove the tubing from the intake valve of the flow-

through cell and allow it to purge directly into the bucket.   

 

Sampling the Well 

1. Sample bottles are filled directly from the tubing.  Fill the sample bottles carefully to avoid losing 

any preservative.  Volatile Organic Compounds will be analyzed from three glass 40-mL Zero-

Head-Space vials.  These bottles must be filled first.  Special care must be taken when filling 

these bottles: 

A. Hold the bottle at an angle (20-30 degrees) and slowly fill it.  Straighten the bottle to 

vertical when it is close to being filled.   

B. Fill the remainder of the bottle by pouring ground water into the cap and transfer to the 

bottle.  Make sure you don’t let the bottle overflow.  

C. The bottle is full when a meniscus is observed above the rim.  Using the edge of the cap, 

pop or wipe off any air bubbles which are sitting on top of the meniscus.  

D. Set the cap straight down on top of the bottle and tighten until snug.  Invert the bottle 

and tap it lightly a few times with your hand to dislodge any air bubbles within the 

bottle.  If air bubbles are observed (any at all) repeat steps B through D above. 

2. Fill the remaining sample bottles in this order: 

i. Any other Zero-Head-Space vials (such as dissolved gases) 

ii. PHCs (including DRO and GRO) 

iii. SVOCs (including BNs and PAHs) 

iv. PCBs 

v. Pesticides 

vi. Metals 

vii. All other inorganic or remediation parameter  

3. Turn the pump off and remove the intake from the well.  Record the total amount of water 

purged. 

4. Tightly close the well with the gripper plug, replace the lock, and close the well cover.   

5. Bag up the sample bottles in Ziplock bags.  Do not mix bottles with different preservatives.  Also, 

do not mix preserved bottles with unpreserved.  

6. Place the samples on ice in a cooler. 

7. Add the samples to the chain of custody immediately after collection. 

8. Record the time, name, and depth of the sample in field book and UNDERLINE it.  Beneath the 

line, record all bottles used, anticipated analyses, and preservative.   

9.  

Example: A ground water sample is collected from MW-5 for analysis of VOCs, PHCs, and BNs. 

  



 

 

1425 Sampled  MW-5 

 3x40ml     VOC    HCl 

 2x950mL  PHC    H2SO4 

 2x950mL  BN    No Pres. 

 

Decontamination of the Pump 

1. Prepare the decontamination setup by filling two CLEAN buckets with clean tap water.   Add 

some Alconox detergent to one bucket. 

2. Submerge the pump and any length of cable which has come into contact with ground water 

into the bucket with the Alconox. 

3. Turn on the pump and allow it to run for about 5 minutes. 

4. Turn off the pump and remove from the water.  Rinse of the pump with deionized water and 

submerge the pump into the bucket with clean water.   

5. Turn on the pump and run for another 5 minutes.   

6. Reel in the pump directly from the bucket to prevent the cable from touching the ground.  Rinse 

the pump in deionized water a second time, and the pump is ready for use again. 
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 VOLATILE ORGANIC COMPOUNDS BY GC/MS  

1) Scope and Applicability 

This SOP uses USEPA SW-846 method 8260C to determine the concentration of volatile organic 
compounds (VOCs) in water and soil, sediment and sludge.  The preparation of solids by 
Method 5035 is discussed in a separate SOP (VOC-5035).  Sample introduction by Method 
5030 (purge and trap) is discussed in this SOP.  The base chromatography, QC, and calibration 
method used is USEPA SW-846 method 8000C.  The use of this method for low concentrations 
by SIM Mode is discussed in Attachment I.  This method may also be applicable to various 
types of aqueous and nonaqueous waste samples.  Samples may be analyzed after a leachate 
procedure (MET-TZHE or MET-SPLPZHE).  The Data Quality Objectives Table lists the 
compounds that are routinely determined by this method with the associated Reporting Limits 
and Quality Control Limits.  The reported compound list and reporting limits may be adjusted 
if required for specific project requirements and supported by current detection and 
quantitation studies.  The method can quantitate most volatile organic compounds with a 
boiling point <200°C.  This SOP may be used for work requiring DOD QSM, Massachusetts 
CAM, or Connecticut RCP by following the special conditions in the Quality Control Summary 
(Table 3). 

2) Summary of Procedure 

2.1 This method gives gas chromatographic/mass spectrometric (GC/MS) conditions for 
the detection of parts per billion (ppb) levels of volatile organic compounds.  A sample 
aliquot is injected into the gas chromatograph (GC) by the purge and trap method.  
The compounds are separated on a small bore fused silica capillary column.  The 
compounds are detected by a mass selective detector (MSD), which gives both 
qualitative as well as quantitative information. 

2.2 In the purge and trap process an inert gas, helium, is bubbled through the sample 
aliquot, at room temperature.  This gas stream sweeps the volatile organic compounds 
out of the aqueous phase and into the gas stream - it purges the compounds out of 
the sample.  The gas stream then passes through a sorbent column which selectively 
adsorbs (traps) these compounds out of the helium.  After the purging sequence is 
done, the sorbent column (the trap) is heated and backflushed onto the GC column.  
The GC column separates the compounds and passes them onto the MSD for 
identification and quantification. 

2.3 Method Summary for SIM mode is discussed in Attachment I. 

3) Definitions 

3.1 Analysis Window - Samples are analyzed in a set referred to as "a window".  The 
window begins with the injection of the tune verification standard.  Standards, required 
QC samples and samples may be run for 12-hours in this window.  A new window must 
be opened to continue analysis.   

3.2 Initial Calibration Curve – analysis of analytical standards for a series of different 
specified concentrations; used to define the linearity and dynamic range of the 
response of the detector to the target compounds. 

3.3 Laboratory Control Sample (LCS) or Reference Standard – An aliquot of analyte-free 
water or other blank matrix to which known quantities of analytes of interest from a 
second source are added in the laboratory.  The LCS is analyzed the same as a sample.  
Its purpose is to determine whether the methodology is in control, and whether the 
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laboratory is capable of making accurate measurements.  The LCS contains a full list of 
compounds.  The LCS is evaluated for all client targets in the batch, however only a 
subset of compounds designated to represent the targets is typically reported. 

3.4 Matrix Spike/ Matrix Spike Duplicate Analysis (MS/MSD) – An aliquot of a sample to 
which known amounts of compounds of interest from a second source are added in 
the laboratory prior to analysis.  The MS/MSD are analyzed the same as a sample.  The 
purpose of the matrix spike is to evaluate the effects of the sample matrix on the 
compounds determined by the analysis.  Percent recoveries are calculated for each of 
the analytes detected.  The relative percent difference between the samples is 
calculated and used to assess analytical precision.  The LCS is evaluated for all of the 
targets for which the system is calibrated.  Corrective action is taken if acceptance 
criteria is not met for targets in the client’s target list. 

3.5 Method Blank (MB) - A volume of analyte-free water treated and analyzed exactly the 
same as a sample.  The purpose of the blank is to determine if any of the analytes of 
interest or other interferences are present in the analytical system, particularly in 
regards to carry-over of analytes from highly contaminated samples into other 
analyses. 

3.6 Percent Drift or Percent Difference (%D) - Used to compare two values, the percent 
difference indicates both the direction and the magnitude of the comparison, i.e., the 
percent difference may be either negative, positive, or zero. (In contrast, see relative 
percent difference). 

3.7  % Relative Standard Deviation (%RSD):  statistical measure of variation.  Used in this 
method to measure the relative variation of initial calibration standards.  Calculated by 
dividing the standard deviation of the individual response factors by the average 
response factor and multiplying by 100 to express as a percentage. 

3.8 Relative Percent Difference (RPD) – The absolute value of the difference of two values 
divided by the average of the same two values.  Used to compare the precision of the 
analysis.  The result is always a positive number. 

3.9 Surrogate - Surrogates are organic compounds which are similar to the analytes of 
interest in chemical composition, and chromatography, but which are not normally 
found in environmental samples.  The purpose of the surrogates is to help determine 
matrix effects and to evaluate the preparation and analysis of samples.  These 
compounds were spiked into all blanks, standards, and samples prior to analysis.  
Percent recovery is calculated for each surrogate. 

3.10 Internal Standards - Internal standards are organic compounds which are similar to the 
analytes of interest but which are not found in the samples.  The chosen internal 
standards are used to calibrate the instrument's response. 

3.11 Batch – group of samples (not to exceed 20) of the same matrix analyzed together 
within sequence.  See ADM-BATCH for further discussion. 

3.12 Independent Calibration Verification (ICV) - Verification of the ratio of instrument 
response to analyte amount.  ICV solutions (also referred to as laboratory control 
samples or reference samples) are made from a stock solution which is different from 
the stock used to prepare calibration standards (Second Source). 

3.13 Continuing Calibration Verification Standard (CCV) - A standard injected into the 
instrument at specified intervals and is used to verify the initial calibration. The source 
of this standard is the same as that used for calibration purposes. 

3.14 4-Bromofluorobenzene (BFB) Tune Standard – 50 ng or less (on-column) of BFB (a 
solution in methanol) is analyzed to open an analysis window. 
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3.15 Limit of Quantitation (LOQ) – The minimum levels, concentrations, or quantities of a 
target that can be reported with a specified degree of confidence.  For DOD, the lowest 
concentration that produces a quantitative result within specified limits of precision 
and bias.  The LOQ shall be set at or above the concentration of the lowest initial 
calibration standard. 

3.16  Limit of Detection (LOD) – An estimate of the minimum amount of a substance that an 
analytical process can reliably detect.  An LOD is analyte- and matrix-specific and may 
be laboratory – dependent.  For DOD, 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%. 

3.17 Target Analyte – a compound of interest for which the method is capable of 
measuring.  The compounds that the client requests to be reported. 

4) Health and Safety Warnings 

4.1 Chemicals, reagents and standards must be handled as described in the company 
safety policies, approved methods and in MSDSs where available.  Refer to the  
Environmental, Health and Safety Manual and the appropriate MSDS prior to beginning 
this method. 

4.2 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 at all times.  Sources of flammable gases (e.g., 
pressurized hydrogen) should be clearly labeled. 

4.3 The proper use of syringes should be part of employee training.  Care should be taken 
to avoid personal injury as a result of improper handling techniques. 

4.4 Refer to the Safety Manual for further discussion of general safety procedures and 
information. 

4.5 Waste Management and Pollution Prevention 

• It is the laboratory’s practice to minimize the amount of solvents, acids and 
reagent used to perform this method wherever feasible.  Standards are 
prepared in volumes consistent with methodology and only the amount needed 
for routine laboratory use is kept on site.  The threat to the environment from 
solvent and reagents used in this method can be minimized when recycled or 
disposed of properly. 

• The laboratory will comply with all Federal, State and local regulations 
governing waste management, particularly the hazardous waste identification 
rules and land disposal restrictions as specified in the EH&S Manual.  

• Excess, unused sample and testing byproducts are disposed following the 
procedures in the SMO-SPDIS. 
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5) Cautions 

5.1 Typical preventive maintenance measures include, but are not limited to, the following 
items: 

• Check gas supply 

• Change in-line filters, septum, gold seal, and injection port liner, as needed 

• Clip column as needed 

• Clean source 

5.2 Specific instructions for these maintenance activities and other troubleshooting 
activities are found in the appropriate instrument manuals.   

5.3 Maintenance log - All Preventive maintenance, as well as instrument repair, should be 
documented in the appropriate instrument maintenance log.  Most routine 
maintenance and troubleshooting are performed by staff.  Other maintenance or 
repairs may, or may not require factory service, depending upon the nature of the task.  
Any maintenance performed by outside services must also be documented – either 
through notes in the log or through documents provided by the service.  The log 
entries will include the date maintenance was performed, symptoms of the problem, 
serial numbers of major equipment upgrades or replacements.  The datafile name of 
the first acceptable run after maintenance is to be documented in the maintenance log. 

5.4 All syringes used for sample and standard preparation are monitored by the analyst for 
wear.  Parts are replaced as needed to insure all syringes remain gas tight. 

5.5 All glassware must be cleaned prior to use and includes the use of Liquinox detergent, 
rinse 8-10 times with hot tap water, rinse 3 times with Millipore DI and 3 times with 
Purge and Trap grade Methanol. 

6) Interferences 

6.1 Interferences include but are not limited to impurities in the inert purge gas, dirty 
plumbing/purge vessels, cross contamination of highly contaminated samples, in 
transport and storage, and carry over from one analysis to subsequent ones. 

6.2 Avoid using non-PTFE thread sealants, plastic tubing, and rubber components, since 
such materials out-gas organic compounds, which will concentrate in the trap during, 
purge operation. 

6.3 If a sample containing low concentration of VOCs is analyzed immediately after a 
sample containing high concentration of VOCs, a blank may be analyzed between 
samples to rinse the system and avoid carry-over.  If samples are being injected using 
a syringe, the syringe should also be rinsed with sufficient volumes of methanol or DI 
between samples.  Screening samples using the PID or Hnu (see VOC-SCREEN) may also 
be used to avoid injecting sample with high VOC concentration. 

6.4 Storage blanks (cooler blanks) are placed in the walk-in coolers containing samples to 
be tested for VOCs.  These blanks are prepared, held/sampled, and analyzed according 
to VOC-BLANK. 

6.5 Trip blanks are collected with aqueous samples and carried through the sampling, 
handling, and storage to check for contamination of volatile compounds capable of 
diffusion such as methylene chloride and fluorocarbons.   

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



VOCs by GCMS 
 VOC-8260, Rev. 13  
 Effective: 10/20/14 
 Page 5 of 87 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

STANDARD OPERATING PROCEDURE 

7) Personnel Qualifications and Responsibilities 

It is the responsibility of the analyst to perform the analysis according to the instructions in 
this SOP and to complete all documentation required for data review.  Analysis and 
interpretation of the results are only to be performed by personnel in the laboratory who have 
demonstrated the ability to generate acceptable results utilizing this SOP.  This demonstration 
is in accordance with the training program of the laboratory.  Final review and sign-off of the 
data is performed by the department supervisor/manager or designee. 

Training – see CE-QA003. 

8) Sample Containers, Collection, Preservations, and Storage 

8.1 All sample containers for VOC analysis are purchased precleaned and certified from 
major lab equipment suppliers.  All containers should be of glass or amber glass and 
equipped with a screw top cap and PFTE (Teflon) lined septa and capable of containing 
a minimum of 40 mL of aqueous sample or 2-4 oz. of soil sample.  New lots of vials 
are routinely checked for cleanliness and target compound contamination. 

8.2 Aqueous Samples 

8.2.1 Field personnel are to slowly fill sample vials to just overflowing, taking care 
not to flush out the preservative or to trap air bubbles in the samples.  The 
bottles are sealed with PFTE lined septa toward the sample and are to be 
inverted to check for air bubbles.  The laboratory will also check for air 
bubbles upon receipt. 

8.2.2 Aqueous Samples should be collected (received) in 40 mL VOA vials with zero 
headspace.  Samples should be preserved to pH <2 with hydrochloric acid 
(Because 2-chloroethylvinyl ether degrades in the presence of acid, it is 
recommended that samples are not preserved if this is compound of concern).  
Ideally, three VOA vials will be received for each sample.  Samples will be 
refrigerated to 0-6oC upon sample login.  Aqueous samples that are not 
prepreserved with HCl must be analyzed within 7 days of collection.  
Preserved samples must be analyzed within 14 days of collection. 

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



VOCs by GCMS 
 VOC-8260, Rev. 13  
 Effective: 10/20/14 
 Page 6 of 87 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

STANDARD OPERATING PROCEDURE 

8.3 Soil Samples 

Soil samples are collected per individual state, agency, or QAP requirements.  See State 
Summary spreadsheet in VOA lab office for details.  The following options are 
available: 

8.3.1 Option 1: Soil Jar – this is not a 5035 allowed collection option, but is required 
by New York State. 

Soil jars with PFTE lined septa are used to collect soil samples.  The soil is 
pressed into the jar to the top to eliminate any headspace.  Samples are 
stored at 0-6 ºC.  Holding time is 14 days from sample collection to analysis. 
No chemical preservatives are used. 

8.3.2 Option 2. Encores 

Soil plugs (5g or 25g) are captured and simultaneously encapsulated in 
Encore style sampler.  Field personnel should collect three plugs for each 
sampling location.  Encores are to be shipped back to the laboratory with ice, 
chilled to 0-6°C while in transit. Upon receipt, SMO delivers the Encores to 
personnel in the VOA laboratory to be stored in the cooler. The VOA 
laboratory has 48 hrs from sampling to transfer the soil fractions to VOA vials 
containing DI or methanol.  Two are transferred to separate VOA vials 
containing 5 mL DI water and a stir bar (for the low concentration fractions).  
One is transferred to a VOA vial containing Methanol (for the medium level 
fraction).  These vials are then stored in the freezer (on their sides) until 
analysis.  Holding time is 14 days from sample collection to analysis.  See 
VOC-5035 for further details.  Note: upon client request, a sodium bisulfate 
solution may be used instead of DI.  

8.3.3 Option 3.  Terracore kits (preferred over Encores to avoid potential problems 
with 48 hour transfer) 

Terracore kits include 3 VOA vials with stir bars (2 with DI and one with 
methanol as described for Encores).  The field personnel put the soil plugs 
directly into the vials.  The laboratory may send out pre-prepared vials or the 
client may purchase Terracore kits.  Once the sample is closed in the vial, the 
sample will not be opened again.  Upon receipt, SMO delivers the vials to 
personnel in the VOA laboratory to be stored in the freezer.  Holding time is 
14 days from sample collection to analysis.  See VOC-5035 for further details.  
Note: upon client request, a sodium bisulfate solution may be used instead of 
DI. 

8.4 Oily Waste samples - When oily waste samples are known to be soluble in methanol, 
sample vials may be prepared as described for soils.  However, when the solubility of 
the waste is unknown, the sample should be collected in a vial without the use of a 
preservative. 

8.5 See VOC-5035, SMO-GEN and SMO-ICOC for further discussion of sample handling, 
storage, and custody procedures 
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9) Equipment and Supplies 

9.1 Gas chromatograph/Mass Selective Detector Systems 

Instrument ID Instrument 
Configuration Manufacturer Part Serial Number Year 

Acquired 

GC/MS #6 
(R-MS-06) 

Gas 
Chromatograph 

HP 6890 US00023178 

1998 

Mass Spec 
Detector HP 5973 US82311143 

AutoSampler Archon   

Concentrator EST Encon 261043003 

Computer 
Workstation Gateway GP6-400 0013029323 

Analytical 
Software 

Enviroquant Chemstation 
G1701BA v.B.01.00   

 
     

GC/MS #7 
(R-MS-07) 

Gas 
Chromatograph HP 5890II 3235A43994 

2001 

Mass Spec 
Detector HP 5971 323A03964 

AutoSampler Archon 13589 

Concentrator Tekmar 2000 91267022 

Computer 
Workstation Compaq DeskPro 6124FR4ZD257 

Analytical 
Software 

Enviroquant Chemstation 
G1701BA v.B.01.00 

  

     

GC/MS #8 
(R-MS-08) 

Gas 
Chromatograph 

HP 5890II 3126A36850 

2004 

Mass Spec 
Detector HP 5972 3435A01975 

AutoSampler EST Centurion CENT145061104 

Concentrator EST Encon 374062504 

Computer 
Workstation 

Compaq DeskPro 6946CJM7M878 

Analytical 
Software 

Enviroquant Chemstation 
G1701BA v.B.01.00   
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GC/MS #9 
(R-MS-09) 

Gas 
Chromatograph HP 6890 US00029263 

1999 
 

Mass Spec 
Detector 

HP 5973 US91922619 

AutoSampler and 
concentrator Tekmar Atomx US13271003 

Computer 
Workstation Gateway 0014823598 

Analytical 
Software 

Chemstation G1701BA 
v.B.01.00 and Atomx 

Teklink 1.1.3965.21095 
  

 

GC/MS #10 
(R-MS-10) 

Gas 
Chromatograph 

Agilent 6890N CN10633045 

2006 

Mass Spec 
Detector 

Agilent 5975B US62723782 

Purge and Trap EST-Varian Archon 14702 

Concentrator EST Encon 
ELEC-523103006E 
PATH-523103006P 

Computer 
Workstation Dell E520 8PT52C1 

Analytical 
Software Chemstation D.03.00.552 

GC/MS #12 
(R-MS-12) 

Gas 
Chromatograph Agilent 6890 US00026365 

2008 

Mass Spec 
Detector Agilent 5973 US71191002 

Purge & Trap Archon 15104 

Concentrator EST Encon Elec-444071905E 
Path-444071905P 

Computer 
Workstation 

Dell  B78K571 

Analytical 
Software Chemstation 

W6G86-222ZT-
YK65P-N82JA 
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9.2 GC Column Options: 
Type Internal Diameter 

(mm) 
Length (meters) Film Thickness 

(μ) 
HP-624 0.20 25 1.12 
DB624 0.32 60 1.8 
DB624 0.25 60 1.0 
DB624 0.18 20 1.0 
DB-VRX 0.18 20 1.0 

9.3 Appropriate analytical balance (0.0001 g recommended for standard preparation and 
0.01 g for sample weighing), volumetric flasks, syringes, vials, and bottles for 
standards preparation.  Calibrate the balance according to ADM-DALYCK. 

9.4 Purge and Trap with Autosampler 

9.4.1 Each volatile GC/MS analytical system uses a purge and trap concentrator 
system to introduce the sample onto the GC column.  Each purge and trap has 
an autosampler (A/S) attached to run multiple samples, one at a time, and run 
unattended for extended periods of time.   

9.4.2 Varian Archon autosamplers – these autosamplers add both Internal 
Standards and Surrogate Standards automatically from one receptacle.   

9.4.3 Centurian autosamplers – these autosamplers add both Internal Standards 
and Surrogate Standards automatically from two individual receptacles. 

9.4.4 Adsorbent Traps: Supelco K-Traps Carboxen Vocarb 3000. 

9.5 PH indicator Paper – wide range – examples: pHydrion by Mikro 1-12 or EMD 
colorpHast 0-14. 

9.6 Appropriate volume gas tight syringes with certificate of accuracy. 

9.7 Appropriate volume glassware (50 mL graduated cylinders) for diluting standards, soil 
extracts, etc.   Cleaned according to section 5. 

9.8 See VOC-5035 for further equipment related to soil sample collection, preservation, 
and extraction.  
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10) Standards and Reagents 

10.1 Solvents must be of sufficient purity to permit usage without lessening the accuracy of 
the determination or introducing interferences.  Solvents are to be checked for 
contamination before use. See CE-QA012.   

• Methanol, purge and trap grade or equivalent.  Purchased commercially.  Store 
at room temperature.  Expires per Expiration Policy (CE-QA012). 

10.2 See VOC-5035 for soil preservatives. 

10.3 Standards storage and expiration – All of the standards in this SOP are stored in the 
freezer and are allowed to warm to room temperature before using.  Standards expire 
per the Expiration policy (CE-QA012).  Protect all standards from light.  Samples and 
standards must be stored separately. 

10.4 Standards Preparation General Information and Disclaimers  

All of the preparation instructions are general guidelines.  Other technical recipes may 
be used to achieve the same results.  Example – a 20 mg/L standard may be made by 
adding 1 mL of 200 mg/L to 10 mL or may be made by adding 4 mL of 50 mg/L to 10 
mL.  The preparation depends upon the final volume needed and the initial 
concentration of the stock.  Reasonable dilution technique is used.  

The initial calibration curves given are typical, but also subject to variation due to 
targets and detection levels needed.  The curves will always be at least 5 points 
(typically more). The lowest concentration level shall be at the method reporting level.  
The remaining levels should define the working linear range of the analytical system. 

Vendors and vendors’ products are sometimes listed for the ease of the analyst using 
this SOP, but products and purchased concentrations are examples only and subject to 
change at any time.  All purchased standards are certified by the vendor. Certificates of 
Analysis are kept in the department until the standards are no longer being used – at 
which time they are archived with QA.  Certificates of Analysis are available upon 
request.  Purchased standards are routinely checked against an independent source for 
both analyte identification and analyte concentration.  

All Standards must be traceable using the lab lot system (CE-QA007). 

All targets are routinely spiked in the LCS, MS, and MSD. 
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10.5 Internal Standards and Surrogates - The surrogates used are Dibromofluoromethane, 
toluene-d8, 4-bromofluorobenzene, and 1,2-dichloroethane-d4.  The internal standards 
are pentafluorobenzene, 1,4-difluorobenzene, 1,4-dichlorobenzene-d4 and 
chlorobenzene-d5.  All surrogates and internal standards are added to every standard, 
sample, blank and spike at 50 ug/L (5 uL of a 50 ppm working standard mix to 5.0 mL 
sample volume) for water and soils.  1,2-Dichlorethane-d4 is reported and evaluated 
only if requested, even though it is always added. 

10.5.1 Stock standards (purchased) – used for both Archon and Centurian systems 

10.5.1.1 Internal Standard Mix (2500 ug/mL) - Supelco 8260B Equity IS Mix. 

10.5.1.2 Surrogate Mix (2500 ug/mL) –Ultra 8260B Surrogate Mix 

10.5.2 Centurion Intermediate and Working Standards (prepared) 

10.5.2.1 Centurion IS and Surr Intermediate Standards 

o Internal Standard Mix (500 ug/mL) – Dilute 1.0 mL of 2500 
ug/mL Stock Internal Standard Mix to 5.0 mL with Methanol. 

o Surrogate Mix (500 ug/mL) – Dilute 1.0 mL of 2500 ug/mL Stock 
Surrogate Mix to 5.0 mL with Methanol. 

10.5.2.2 Centurion IS and Surrogate Working standards (prepared) 

o Internal Standard Mix (50 ug/mL) – Dilute 500 uL of 500 ug/mL 
Internal Standard Mix to 5.0 mL with Methanol. 

o Surrogate Mix (50 ug/mL) – Dilute 500 uL of 500 ug/mL 
Surrogate Mix to 5.0 mL with Methanol. 

o Combined Internal Standard/Surrogate Mix (50 ug/mL) – Dilute 
500 uL of 500 ug/mL Intermediate Internal Standard Mix and 
500 uL of 500 ug/mL Intermediate Surrogate Mix to 5.0 mL with 
Methanol.  Used if centurion performing addition from one 
standard reservoir. 

10.5.3 Archon IS/Surr Working Standard (prepared) 

10.5.3.1 Combined Internal Standard/Surrogate Mix for soils (250 ug/mL) – 
Dilute 1 mL of 2500 ug/mL Internal Standard Stock and 1 mL of 
2500 ug/mL Surrogate Stock to 10 mL with methanol. 

10.5.3.2 Combined Internal Standard/Surrogate Mix for waters (500 ug/mL) 
– Dilute 1 mL of 2500 ug/mL Internal Standard Stock and 1 mL of 
2500 ug/mL Surrogate Stock to 5 mL with methanol. 

10.5.3.3 This solution is placed into an autosampler vial that acts as a 
reservoir for the autosampler.  1 uL is automatically added to each 
injection (5g soil or 10 mL purge for waters) for a concentration of 
50 ppb.   
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10.6 Tune Standard. 

10.6.1 For Waters – (50 ng/mL) – dilute 5 uL of 500 ug/mL Working Surrogate 
Standard (the Surrogate standard contains the BFB needed for the Tune) to 50 
mL with DI.  Place the whole vial on the system. 

10.6.2 For Soils – (10 ug/L) – dilute 10 uL of 500 ug/mL Working Surrogate Standard 
(the Surrogate standard contains the BFB needed for the Tune) to 50 mL with 
DI.  Place 5 mL of the solution into a vial and place on the system. 

10.6.3 For tune evaluation from a blank, allow the auto sampler to inject the 
combined internal surrogate mixture into a water or soil blank and analyze as 
a normal sample. 

10.7 Preparation of Primary Stock and Working Standards for 8260C Full List Targets  

10.7.1 Targets/Gases Stock Standards - Dilute 1.25 mL of each of the three 
purchased Targets/Gases Stock solutions to 5.0 mL with methanol to create a 
working standard.  

Purchased – analytes and concentrations attached 

• Supelco 8-61339 (2000 ug/mL)  

• Supelco 4-8799-0 (2000 ug/mL) 

• O2si 120917-06-ss (various levels) 
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10.7.2 HSL Stock Standards 

Dilute 1.25 mL of each of the two purchased solutions and ~0.5 mL 
(depending on prepared concentration) of the purchased Acrolein standard to 
5.0 mL with methanol to create a working standard. 

• Chloroprene (2000 ug/mL) – Supelco 86-1145 

• 8260 Calibration Mix 2 (2000 ug/mL) - Supelco 46831-U 

• Acrolein (25000 ug/mL) – O2SI 020229-20 
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10.7.3 Freons Plus Special Stock Standard 

10.7.3.1 First Prepare n-Butyl Acetate (approximately 10,000 ppm) from neat 
(TCI  America TCA0024)- by diluting 0.25 g neat material to 25 mL 
with methanol.  The exact concentration is calculated from exact 
mass added (recorded to 0.1 mg).    

10.7.3.2 Dilute 1.25 mL of each of the two purchased solutions and 250 uL 
of the prepared n-Butyl Acetate standard (volume adjusted based 
on actual concentration of prepared stock) to 5.0 mL with methanol 
to create a working standard. 

• Accustandard Primary Freons Custom 5-9219 (2000 ug/mL) 

• 8260 Extra Compounds Mix - Absolute 94237 (500-40000 ug/mL) 
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10.7.4 HBO Stock Standard 

• First Prepare n-Butyl Alcohol (approximately 100,000 ppm) from neat 
(Sigma Aldrich 34867)- by diluting 5 g neat material to 50 mL with 
methanol.  The exact concentration is calculated from exact mass added 
(recorded to 0.1 mg).    

• Dilute 1.25 mL of the purchased Oxygenate solution and 1.25 mL of the 
prepared n-Butyl Alcohol standard (volume adjusted based on actual 
concentration of prepared stock) to 5.0 mL with methanol to create a 
working standard. 
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10.7.5 OCC Standard 

• First Prepare 2,3,6-Trichlorotoluene (approximately 20,000 ppm) from 
neat (Ultra Scientific RCB-013)- by diluting 0.1 g neat material to 5 mL with 
methanol.  The exact concentration is calculated from exact mass added 
(recorded to 0.1 mg).    

• Dilute 500 uL of the purchased Chlorinated Aromatics Mix and 125 uL of 
the prepared 2,3,6-Trichlorotoluene standard (volume adjusted based on 
actual concentration of prepared stock) to 5.0 mL with methanol to create 
a working standard. 
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10.7.6 Low Level Combined Working Solution – Dilute 10 uL of each of the above 
working solutions to 1.0 mL with methanol. 
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10.8 Preparation of Initial Calibration Standards 

10.8.1 Calibration Level Standards for waters by Archon (Example-varies by 
instrument) 

 
Concentration of standard (VSTD) 0.5 1 2 5 10 20 50 100 150 200 
Vol. Of low level combined working 
std. 

5 
10 20 0 0 0 0 0 0 0 

Vol. of target/gases working std. 
(uL) 

0 
0 0 0.5 1 2 5 10 15 20 

Vol. Of HSL working Std (uL) 0 0 0 0.5 1 2 5 10 15 20 
Vol. Of Freons Special Std (uL) 0 0 0 0.5 1 2 5 10 15 20 

   

Dilute the above volumes to 50 mL with DI.  Place each standard in its own vial.  
The Archon draws 5.0 mL of the standard from the vial and adds 1 uL of the 
combined 50 ppm IS/Surr standard.  Not all of the points are always used.  As per 
11.3.3 of EPA 8260C, surrogates are not required to have a multipoint calibration, 
but the responses of the surrogates from each analyte level are averaged to create 
a single point calibration. 

 

10.8.2 Calibration Level Standards for Soils by Archon (Example-varies by 
instrument) 

 
Concentration of standard (VSTD) 5 10 20 50 100 150 200 
Vol. Of low level combined working std.without Freons (uL) 50 100 0 0 0 0 0 
Vol. of target/gases working std. (uL) 0 0 2 5 10 15 20 
Vol. Of HSL working Std (uL) 0 0 2 5 10 15 20 

 

Dilute the above volumes to 50 mL with DI.  Transfer 5.0 mL each standard to 
separate vials.  The Archon adds 1 uL of the combined 50 ppm IS/Surr 
standard to the vial of the aqueous standard and purges directly in the vial. 
Not all of the points are always used.  As per 11.3.3 of EPA 8260C, surrogates 
are not required to have a multipoint calibration, but the responses of the 
surrogates from each analyte level are averaged to create a single point 
calibration. 
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10.9 Preparation of Secondary Standards for 8260C Full List Targets 

10.9.1 Secondary Stock Standards  

10.9.1.1 Secondary Targets/Gases - purchased 

o Supelco 8-S61298  

o Supelco 4-S8799 

o Supelco 8-S61339  

10.9.1.2 Secondary HSL 

o Supelco 4S6831-U- purchased 

o Supelco 8SS-61145 – purchased 

o Acrolein - made from Restek 30645. 

10.9.1.3 Secondary Freons - purchased 

o Restek 563598   

o Absolute 94236 8260B Extra Compound SS (2000-40,000). 

o Absolute 70440  

10.9.1.4 Secondary HBO –  

o Accustandard S-16927 

o n-Butyl Alcohol – same as Primary except prepared by a different 
analyst. 

10.9.1.5 Secondary OCC 

o Absolute 94501 

o 2,3,6-Trichlorotoluene – same as Primary except prepared by a 
different analyst. 

10.9.2 Working Standards 

• Secondary Targets/Gases (500-10,000 ppm)- Dilute 1.25 mL of each of 
the Target/Gases purchased standards to 5.0 mL with methanol. 

• Secondary HSL (500-2500 ppm) –Dilute 1.25 mL of each of the 
purchased HSL standards and 1.0 mL of the 5000 ppm acrolein 
standard to 5.0 mL with methanol. 

• Secondary Freons Plus – Dilute 1.0 mL each of 93034 (SS Freons – 1000 
ppm) purchased standard, 94236 (SS Extras 2000-40000 ppm), and n-
butyl acetate standard to 5.0 mL with methanol.  

• Secondary OCC – Dilute 125 uL of Secondary 2,3,6-trichlorotoluene 
(volume adjusted based on actual concentration of prepared stock) and 
500 uL of Absolute 94501 to 5.0 mL with methanol. 

• Secondary HBO – Dilute 1.0 mL (volume adjusted based on actual 
concentration of prepared stock) of Secondary n-Butyl Alcohol and 1.25 
mL of Accustandard S-16927 to 5 mL with methanol. 
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10.9.3 ICV (50 ppb)– Dilute to 50.0 mL with DI: 

5.0 uL of Secondary Target/Gases Working stock,  

5.0 uL of Secondary HSL Working Stock,  

12.5 uL of Secondary Freons Plus working stock,  

5.0 uL of Secondary HBO working stock, and  

5.0 uL of Secondary OCC Working Stock. 

10.9.4 LCS (20 ppb)- Dilute to 50.0 mL with DI : 

2.0 uL of Secondary Target/Gases Working stock,  

2.0 uL of Secondary HSL Working Stock,  

5.0 uL of Secondary Freons Plus working stock,  

2.0 uL of Secondary HBO working stock, and  

2.0 uL of Secondary OCC Working Stock. 

10.9.5 MS/MSD (50 ppb)- Add to 42.5 mL sample: 

4.2 uL of Secondary Target/Gases Working stock,  

4.2 uL of Secondary HSL Working Stock,  

10.5 uL of Secondary Freons Plus working stock, 

4.2 uL of Secondary HBO working stock, and 

4.2 uL of Secondary OCC working stock.   

10.9.6 Method Blank – Analyze DI as a sample. 
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11) Method Calibration 

11.1 Instrument Performance Check –Tuning 

11.1.1 Verify than the MS meets standard mass spectral abundance criteria prior to 
initiation of any samples by injecting the 4-bromofluorobenzene (BFB) tune 
standard.  Perform the tune check by purging either a standard prepared as 
described in section 10.6 or a blank sample allowing the auto sampler to add 
the combined internal standard/surrogate mix.  In either case, less than 50 ng 
of BFB is injected on column.  The tune standard must be analyzed at the 
beginning of the analytical sequence and every 12-hours of continuous 
analysis.  The 12-hour clock starts at the time of the BFB injection.  Evaluate 
the ion abundance using the following scenarios: 

• Three scans (the peak apex scan and the scans immediately preceding 
and following the apex) are acquired and averaged.  Background 
subtraction is required, and must be accomplished using a single scan 
acquired no more than 20 scans prior to the elution of BFB.  The 
background subtraction should be designed only to eliminate column 
bleed or instrument background ions.  Do not subtract part of the BFB 
peak or part of any other closely eluting peak. 

• Use one scan at the apex of the peak.  Background subtraction is 
required, and must be accomplished using a single scan acquired no 
more than 20 scans prior to the elution of BFB.  The background 
subtraction should be designed only to eliminate column bleed or 
instrument background ions.  Do not subtract part of the BFB peak or 
part of any other closely eluting peak. 

• Use the average across the entire peak up to a total of 5 scans.  Peak 
integration must be consistent with standard operating procedure.  If 
the peak is wider than 5 scans, the tune will consist of the peak apex 
scan and the two scans immediately preceding and following the apex.   
Background subtraction is required, and must be accomplished using a 
single scan acquired no more than 20 scans prior to the elution of BFB.  
The background subtraction should be designed only to eliminate 
column bleed or instrument background ions.  Do not subtract part of 
the BFB peak or part of any other closely eluting peak. 

• Use the average across the entire peak.  Peak integration must be 
consistent with standard operating procedure.  Background subtraction 
is required, and must be accomplished using a single scan acquired no 
more than 20 scans prior to the elution of BFB.  The background 
subtraction should be designed only to eliminate column bleed or 
instrument background ions.  Do not subtract part of the BFB peak or 
part of any other closely eluting peak. 

11.1.2 Each volatile GC/MS system must meet the BFB ion abundance criteria shown 
in Table 1 for a 50 ng or less injection of BFB.  

11.1.3 If tuning criteria cannot be met, the source may need cleaning, filaments 
replaced or other maintenance.  Record the corrective action taken in the run 
log or maintenance log and re-inject the tune standard.  Sample analysis may 
not proceed until the tune meets these criteria.   
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11.2 Initial Calibration – follow policies and practices in ADM-ICAL unless otherwise stated 
in this SOP. 

11.2.1 Tune the instrument. 

11.2.2 Run an instrument blank to demonstrate that the instrument is free of 
contamination before analyzing the standards. 

11.2.3 Calibrate the instrument initially before sample analysis and whenever 
calibration criteria cannot be maintained.  At least 5 calibration points must 
be analyzed.  More points can be used, and more are required if non-linear 
regression is used.  The standards must be analyzed the same as the samples 
(example: if samples are to be heated, the standards are to be heated).  
Typical calibration levels are given in the Standards and Reagents Section, but 
may be modified to meet client requirements.  Analyze each calibration 
standard and tabulate the area response of the characteristic quantitation 
ions versus concentration for each compound, internal standards and 
surrogate.  The low level standard used during calibration shall be at or below 
the reporting level for the analysis.  The midpoint standard of the initial 
calibration curve establishes the retention time window position for each 
analyte and surrogate.   

11.2.4 The internal standards should permit most of the components of interest in a 
chromatogram to have retention times of 0.80 - 1.20, relative to one of the 
internal standards. Use the base peak ion from the specific internal standard 
as the primary ion for quantitation (see instrument specific addendum - 
attached). If interferences are noted, use the next most intense ion as the 
quantitation ion. 

11.2.5 Calculate the response factors (RF) for each compound and surrogate relative 
to the specified internal standard by: 

  )C( )A(
)C( )A( = RF

xISTD

ISTDx
x   

Where: 
Ax   =  Area of the characteristic quantitation ion for compound x. 
AISTD = Area of the characteristic quantitation ion for the specified internal standard. 
Cx   = The concentration of the compound added (ppb). 
CISTD = The concentration of the specified internal standard (ppb). 
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11.2.6 Calculate the mean response factor ( RF )x  for each analyte and surrogate 
from the calibration levels.  Calculate standard deviation (SD) and the percent 
relative standard deviations (%RSD) for each analyte from the mean with: 

 

SD =  
( RF  -  RF )

N -  1
i=1

i
2

N
∑

 
where: 
RFi= RF for each of the calibration levels 
RF= mean of initial RFs for a compound. 
N = Number of RF values  

%RSD =  
(SD)

( RF )
100.

x  
where: 
RSD = relative standard deviation. 
RF  = mean of initial RFs for a compound. 
SD  = standard deviation of average RFs for a compound. 

11.2.7 Initial Calibration criteria and corrective action 

11.2.7.1 The % RSD should be less than 20% for each target compound.  If 
≥10% of the target compounds in the ICAL do not meet criteria, the 
curve is invalid and may not be used for quantitation.  (For DOD, all 
targets must be <20%).  Any target compounds >20%RSD must be 
<40%RSD if the curve is to be used for quantitation.  Samples which 
historically do not have results above the reporting limit for the 
failing compound may be analyzed under a failing curve if a refit of 
the MRL standard is within 70-130%. If the samples do quantitate 
above the reporting limit, they must be repeated under a compliant 
curve.  If failing compounds are known to be sensitive to a project, 
the samples in that project must be analyzed under an ICAL which 
meets 20%RSD (or >0.99 as described below). 

11.2.7.2 If the % RSD for any target compound is 20% or less, linearity can be 
assumed over the calibration range, and the average relative 
response factor for each analyte and surrogate is used to quantitate 
sample analytes. 

11.2.7.3 If the % RSD of any target compound is > 20%, construct a linear 
regression calibration curve of area ratio (A/Ais) versus 
concentration, or the inverse of the concentration, using the 
equation of a line (see below).  The origin (0,0) may not be used as 
a calibration point, but the regression may be forced through zero.  
The Correlation Coefficient must be ≥ 0.99 (≥0.995 for DOD) and a 
refit of the low standard into the curve should produce a result 
which meets 70-130% recovery.  If the Calibration Correlation is not 
met, linear regression may not be used to quantitate the target.  
Non-linear calibrations may be used if they meet the requirements 
of 8000C.  It is good lab practice to mark all target compounds on 
a curve to identify target compounds calculated using linear 
regression.  
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The equation of a line: y=mx+b   

where: 
y = Instrument response (peak area or height) 
m = Slope of the line (also called the coefficient of x) 
x = Concentration of the calibration standard 
b = The intercept 

11.2.7.4 The response factor for each compound should meet the Minimum 
Relative Response Factor in Table 4.   If minimum relative response 
factors are not met and sensitivitiy and accuracy can be 
demonstrated for the initial calibration, no further qualification is 
required and the curve is acceptable.   

11.2.7.5 Initial Calibration Verification Standard (ICV)- inject and analyze the 
ICV to verify the initial calibration immediately after the calibration.  
The % recovery must meet 70-130% (80-120% for DOD) for all 
targets.   

11.2.7.6 All targets which do not meet 20%RSD or 0.99 must be flagged and 
narrated in the report. 

11.2.8 Only after the calibration has passed all of the above criteria shall samples be 
analyzed. 

11.3 Daily GC/MS Calibration Verification and Analytical Sequence 

11.3.1 The start of a 12-hour analysis window requires a check of the Mass Spec 
Detector’s tune via an injection of 50 ng or less of BFB.  The acceptance 
criteria must be met before proceeding with analysis. 

11.3.2 CCV – 

11.3.2.1 Frequency - After the tuning criteria have been verified, the initial 
calibration must be checked and verified by analyzing a midrange 
Continuing Calibration Verification Standard (CCV).   

11.3.2.2 Concentration - The 50 ppb level is recommended.  NELAC requires 
this calibration check standard to vary in concentration over time.  
An injection of the CCV and LCS standards shall satisfy this 
requirement as long as the standards are two different 
concentrations.   

11.3.2.3 Limits and Corrective Action- 

Each compound should meet it’s Minimum Relative Response Factor 
(Table 4).  This is the same check that is applied to the initial 
calibration. If the minimum RRF is not met, the CCV may still be 
acceptable when sensitivity and accuracy can be demonstrated.  
Use professional judgment.    
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Calculate the %D for each compound using the calculations below.   

o For linear regression calibrations , calculate the percent drift 
using:  

100 x 
C

C - C = Drift %
T

c T  

where: 

Cc = Calculated concentration of standard. 

CT = Theoretical concentration of prepared standard. 

o  For calibrations based on RF, calculate the percent difference 
using: 

 

100 x 
RF

RF - RF = Difference % v
 

 

where RFv is the response factor from the analysis of the verification 

standard and RF  is the mean response factor from the initial 
calibration. 

11.3.2.4 For target compounds, the %D should (must for DOD) meet ≤20%.  
Analysis may continue if up to 20% of the compounds are >20%D.   
Those that fail must be within 40%D.  If failing compounds are 
known to be sensitive to a project, those samples must be repeated 
under a compliant CCV.  If the CCV fails with a high bias, all 
associated non-detect samples (<RL or <MDL, depending on 
reporting requirements) may be reported, even if the MB or LCS 
fails high or if >20% of the compounds failed. Any samples with hits 
that are associated with a CCV>20%D must be flagged or analyzed 
under a compliant CCV.  

11.3.2.5 If a CCV fails, corrective actions must be performed.  If routine 
corrective action procedures fail to immediately produce an 
acceptable CCV, then either the lab has to demonstrate acceptable 
performance after documented corrective action with two 
consecutive CCVs, or a new ICAL must be performed.  For DOD, the 
lab shall reanalyze CCVs and all samples analyzed since the last 
successful CCV. 

11.3.2.6 When any data is reported with a non-compliant CCV, the CCV is 
flagged in the report and explained in the case narrative.  
Associated sample results are to be considered less reliable.  For 
DOD, the laboratory must notify the client prior to reporting data 
associated with a noncompliant CCV.  For DOD, data reported with 
a non-compliant CCV must be Q-flagged and explained in the case 
narrative.  Reporting samples with an unacceptable CCV is only 
appropriate in cases where the samples cannot be reanlyzed. 
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11.3.2.7 Internal Standards - If the tune criteria and the continuing 
calibration criteria are met, then evaluate the retention times of all 
compounds, surrogates, and internal standards against the initial 
calibration.  If the retention time for any internal standard changes 
by more than 30 seconds from the current initial calibration mid-
point standard, the system must be inspected for malfunctions and 
corrections must be made, as required.  If the area for any of the 
internal standards changes by a factor of 2 (-50% to +100%) from 
the current initial calibration mid-point std., corrections must be 
made to the system.  Reanalyze any samples associated with 
malfunctioning system.  

11.3.2.8 Analyze the LCS.  Evaluate the LCS according to the instructions in 
12. 

11.3.2.9 Analyze a method blank to check the system for contamination.  
Evaluate the MB according to the instructions in 12. 

11.3.2.10 When all of the above criteria are met, client sample analysis may 
begin.  Follow sequence requirement in ADM-BATCH. 

11.4 Identification of Analytes and Data Interpretation, and Client Sample Analysis 

11.4.1 Note that medium soils (prepared by method 5035) are run on water curves 
on any autosampler. Client samples are analyzed on an instrument running an 
appropriate calibration for the target compound list needed for the sample.   

11.4.2 The qualitative identification of compounds determined by this method is 
based on retention time, and comparison of the sample mass spectrum, after 
background correction, with characteristic ions in a reference mass spectrum. 
The reference mass spectrum must be generated by the laboratory using the 
conditions of this method.  The characteristic ions from the reference mass 
spectrum are defined to be the three ions of greatest relative intensity, or any 
ions over 30% relative intensity if less than three such ions occur in the 
reference spectrum.  Compounds should be identified as present when the 
criteria below are met.  If there is no peak found for an analyte in the 
expected retention time window and the mass spectra does not match 
according to the below, then the analyte is "not found". 

11.4.2.1 The intensities of the characteristic ions of a compound maximize 
in the same scan or within one scan of each other.  Selection of a 
peak by a data system target compound search routine where the 
search is based on the presence of a target chromatographic peak 
containing ions specific for the target compound at a compound-
specific retention time will be accepted as meeting this criterion. 

11.4.2.2 The RRT of the sample component is within ± 0.06 RRT units of the 
RRT of the standard component.  If the RRT has changed by more 
than 0.06 RRT units since the last update, this indicates a 
significant change in system performance and corrective action 
must be taken and the ICAL must be rerun to reestablish the 
retention times.  Calculate the RRT: 

StndardInternalofRT
analyteofRT = RRT  
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11.4.2.3 The relative intensities of the characteristic ions agree within 30% 
of the relative intensities of these ions in the reference spectrum. 

11.4.2.4 Structural isomers that produce very similar mass spectra should be 
identified as individual isomers if they have sufficiently different GC 
retention times.  Sufficient GC resolution is achieved if the height of 
the valley between two isomer peaks is less than 25% of the sum of 
the two peak heights.  Otherwise, structural isomers are identified 
as isomeric pairs. 

11.4.2.5 Identification is hampered when sample components are not 
resolved chromatographically and produce mass spectra containing 
ions contributed by more than one analyte.  When gas 
chromatographic peaks obviously represent more than one sample 
component (i.e., a broadened peak with shoulder(s) or a valley 
between two or more maxima), appropriate selection of analyte 
spectra and background spectra is important.   

11.4.2.6 Examination of extracted ion current profiles of appropriate ions 
can aid in the selection of spectra, and in qualitative identification 
of compounds.  When analytes coelute (i.e., only one 
chromatographic peak is apparent), the identification criteria can be 
met, but each analyte spectrum will contain extraneous ions 
contributed by the coeluting compound. 

11.4.3 For samples containing components not associated with the calibration 
standards, a library search may be made for the purpose of tentative 
identification.  

11.4.4 If the response for any quantitation ion exceeds the initial calibration curve 
range of the GC/MS system, dilute the sample (from a fresh vial if available) 
according to the Sample Analysis section and ADM-DIL.  If a fresh vial is not 
available, the use of a compromised vial must be documented in the runlog 
and on the case narrative (by use of a NCAR – see CE-QA008). 

11.4.5 If the detector becomes saturated from a high concentration sample run a 
blank after the sample to demonstrate the instrument is free from carry-over.  
If there is contamination, take corrective action.  The instrument must be 
demonstrated to be free from contamination before analysis may continue. 
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12) Sample Preparation and Analysis 

Sample Preparation –allow samples to come to room temperature.  Samples are screened 
according to VOC-SCREEN. 

12.1 Water Samples 

12.1.1 No preparation is generally required, other than dilution with reagent water to 
bring analytes into the upper half of the calibration range.  Thus, a 10.0 mL 
sample volume is run straight from the sample vial for a 10.0 mL purge.   

12.1.2 After analysis, the pH of all water samples are to be checked with pH paper.  
The pH shall be noted in the run log.  If the pH is not <2, file a pH discrepancy 
form and give to the Project Manager. 

12.1.3 Samples requiring dilutions due to targets above the linear range of the 
instruments are prepared as follows according to ADM-DIL: 

o (1/5) =  10 mL sample adjusted to 50 mL in a 50 mL ground 
glass graduated cylinder inverted once and transferred to a 40 
mL VOA vial.  

o (1/25) =   2.0 mL sample adjusted to 50 mL in a 50 mL ground 
glass graduated cylinder inverted once and transferred to a 40 
mL VOA vial.  

o (1/50) =   1.0 mL sample adjusted to 50 mL in a 50 mL ground 
glass graduated cylinder inverted once and transferred to a 40 
mL VOA vial.  

12.1.4 Samples requiring preparation by way of compositing multiple aliquots or 
grab samples into one representative composite sample shall be prepared 
using the same techniques as discussed in SOPs for Preparing Dilutions (ADM-
DIL) and Sample Preparation, Compositing and Subsampling (ADM-SPLPREP) 
using equal portions of each grab sample or other instructions provided by 
the client.  Detailed volumes used for each composite sample preparation 
must be documented and retained with the submission in the run log book or 
other instruction sheet(s) provided.  The vial identification number shall be 
referenced with a “C” to indicate it as a composite sample.  Documentation 
must be provided to ensure the composite sample is traceable to the grab 
samples and total volumes used to create the composite. 

12.1.5 Internal standards and surrogates are added to the diluted sample by the 
autosampler. 

Note:  At no time should less than 1 mL of the original sample fraction 
be used for the preparation of the diluted sample. This insures a 
representative fraction of sample is diluted. 

12.2 Soil samples 

For Encores, Terracores, and soils received in bulk in vials or jars, follow VOC-5035 for 
preparation of soils by 5035. 
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13) Troubleshooting 

13.1 Maintenance log - All Preventive maintenance, as well as instrument repair, should be 
documented in the appropriate instrument maintenance log.  Most routine 
maintenance and troubleshooting are performed by LABORATORY staff.  Other 
maintenance or repairs may, or may not require factory service, depending upon the 
nature of the task.  Any maintenance performed by outside services must also be 
documented – either through notes in the log or through documents provided by the 
service.  The log entries will include the date maintenance was performed, symptoms 
of the problem, serial numbers of major equipment upgrades or replacements.  The 
datafile name of the first acceptable run after maintenance is to be documented in the 
maintenance log. 

13.2 See instrument manual and maintenance log for help with solving specific analytical or 
instrument problems. 

14) Data Acquisition 

14.1 The data acquired is transferred via Chemstation™ to LIMS electronically.   

14.2 Specifics pertaining to data review are contained in ADM-DREV. 

14.3 Data reporting is handled by the LIMS.  More information is in ADM-RG 

15) Calculations and Data Reduction Requirements 

15.1 Calculations 

The GC/MS data stations, in current use, all use the H-P RTE Integrator to generate the 

raw data used to calculate the standards xRF  values, the sample amounts, and the 
spike values.  The software does three passes through each data file.  The first two 
identify and integrate each internal standard and surrogate.  The third pass uses the 
time-drift information from the first two passes to search for all method analytes in the 
proper retention times and with the proper characteristic quantitation ions.  The 
primary and secondary quantitation ions are given in Table 2.  The internal standard 
with which the analytes are associated changes with each column and is documented 
in the Initial Calibration Summary Report.  The current associations per instrument are 
attached to this SOP in the Instrument Specific Addendum.   

15.1.1 The results for a water sample are calculated as follows when xRF  is used: 

x
x ISTD

ISTD x
A  =  

( Resp )( Amt )
( Resp )( RF )

DilFactor×  

 
Where:  
Ax = the amount, in ppb, of the analytes in the sample; 
Respx = the peak area of the analytes of interest; 
RespISTD = the peak area of the associated internal standard; 
AmtISTD = the amount, in ppb, of internal standard added; and 

xRF  the average response from the five-point for the analytes of interest. 

15.1.2 The results for a soil sample are broken into two types, the low-level type and 
the medium-level type.  The medium level type are corrected for moisture in 
the methanol according to the calculation in 8000C.   
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15.1.2.1 The low-level type is a direct heated purge of soil and requires its 
own separate ICAL.  For soil, 5 grams is weighed out into the 
sample vial, and is purged with 5 mL of blank reagent water at a 
temperature of 40°C ±2°.  The results for low-level soil work are 
calculated by taking the normal print out, in ppb, (see the water 
results outlined above) and correcting for the total, dry soil sample 
actually purged (the dry weight is determined according to GEN-
DWPS in the General Chemistry Department and the 8260 
correction is made in LIMS): 

 

( A )  (5 grams)
( ASW  gr)(% Solids)

 =  A  Low - Level Soilx
t

x*  

Where:  
Ax = the amount, in ppb, from the data station; 
5 grams =  the nominal amount of soil that is heated and purged; 
ASWt = the actual soil wet weight, in grams, that is purged 
% Solids = the correction factor for dry weight in decimal form. 

15.1.2.2 The medium-level type is based on an extraction (see VOC-5035). A 
mass of soil (usually 4 g wet weight) is extracted with a volume 
(usually 10 mL) of purge-and-trap methanol.  The extract is diluted 
50 fold with DI and analyzed and calculated as follows: 

 

.kgugAmt  SoilLevel-High  = 
 Solids))(%ASW(

)(V(Dilution) )A(
t

t
x )/(








 

 
Where: 
Ax = the data station results, in ug/L; 
Dilution = the dilution of the extract. 
Vt = the amount (mL) of methanol used to extract the soil (usually 5 mL); 
ASWt = the actual wet weight of soil extracted (g) 
% Solids = the dry soil correction in decimal form. 

It should be noted that some states and governing agencies require different 
amounts of soil and Methanol ratios be maintained.  These ratios are 
generally, 1:2.5, 1:2, 1:1. The amount of extract added is never greater than 
100 uL per 5 mL DI. As an example, the Archon autosampler would require 
the addition of 1.0 mL to 49 mL DI. This is then transferred to a 40 mL VOA 
vial. 

15.1.3 Solid samples with a significant moisture content (>10%), designated for 
volatile organic analysis, that are extracted prior to analysis in a water 
miscible solvent such as methanol are diluted by not only the methanol, but 
also the water in the soil.  The total mixture (MeOH + soil water) volume can 
only be calculated based on the sample moisture present as determined by 
the % moisture determination. This total volume is then expressed as Vt in the 
sample concentration calculations provided above.  This total solvent and 
water volume is calculated as follows: 

[ ]tt ASWsolidsmethanolmL= V ∗−+ )%1(  

15.2 All sample data and QC data, including calibration verification must reference the 
name (date or filename) of the ICAL on the raw data report. 
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15.3 Manual Integration – When the data system incorrectly quanititates or identifies 
analytes, manual integration is necessary.  Data must be integrated consistently 
between standards, samples, and QC.  See CE-QA002.  

15.4 Data Review and Reporting 

Most reports are generated using STARLIMS.  All data is transferred electronically from 
the instrument into STARLIMS.  The data is reviewed by a qualified peer with applicable 
checklists (see ADM-DREV) before the data is acceptable and able to be reported to the 
client (see ADM-RG).   

16) Quality Control, Acceptance Limits, and Corrective Action 

16.1 Method Blank - For every 12-hour analysis window and for each analytical batch, after 
meeting the tune and continuing calibration criteria, at least one method blank must 
be run and reportable for each matrix.  All blanks reported must be free from target 
analytes with the exception of known common laboratory contaminants. Acetone and 
Methylene Chloride must not be present at a level greater than 5 times the LOQ (<LOQ 
for DOD) and all samples affected should be marked with the appropriate lab flag. 
Method blanks are considered free of contamination if the result is less than half of the 
reporting limit.  Reanalyze the MB until the system is shown to meet these criteria.  
Reanalyze any samples associated with a non-compliant method blank. 

Exception:  if a target analyte is greater than five times (10 times for DOD) the method 
blank contaminant, the analysis may continue since the sample concentration is high 
enough that possible contamination has not significantly affected its concentration. 

16.2 LCS-  

16.2.1 Frequency - With each batch of samples (20 samples maximum), a minimum 
of one LCS for each matrix must be analyzed to ensure instrument 
performance.  When batches are less than 20 samples, the LCS is performed 
on a per batch basis.  The LCS is prepared by spiking a blank with the matrix 
spike solution, and going through the entire extraction and analysis.  An LCS 
duplicate (LCSD) may be required for certain projects or if there is not enough 
sample to demonstrate precision with an MSD.  

16.2.2 Acceptance Criteria – 

Calculate percent recovery (%R) as follows: 
  
%R = X/TV x 100  
 
Where: X = Concentration of the analyte recovered 
 TV = True value of amount spiked 

Acceptance criteria for lab control samples are listed in the Data Quality 
Objectives Table (see Attachment IV for DOD).  If LCSD is performed, both LCS 
and LCSD must pass recovery criteria.  The precision between the LCS and 
LCSD must meet RPD limits in the Data Quality Objectives Table.   

Exceptions:  Client-specific QAPP requirements also may supersede lab control 
limits listed in the Data Quality Objectives Table. 
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16.2.3 Corrective Action - If the LCS recovery for any target fails acceptance limits, 
corrective action is required except as described below. If instrument 
corrective action is not applicable or ineffective, re-analysis of the associated 
samples is required.  If any other analyte fails the  acceptance limits, the 
analyst must evaluate the impact on data quality and take any necessary 
corrective action, which may include re-analysis of the associated samples.  
Project-specific requirements may dictate use of project acceptance criteria. 

16.2.4 Sample analysis may continue under the following circumstances when 
recoveries fall outside the control limits listed in The Data Quality Objectives 
Table of the Quality Assurance Manual. 

• High outlying recovery associated with a non-detect sample result since 
the high bias would have negligible effect on non-detect sample results. 

• Reanalysis would result in a worse quality scenario such as holding time 
issues or insufficient sample volume. 

16.3 MS/MSD –  

16.3.1 Frequency - For each batch of samples (20 samples maximum), a minimum of 
one MS/MSD pair for each matrix must be analyzed to assess sample matrix 
and to ensure instrument performance.   If there is not enough sample to 
process MS/MSD, an LCS/LCSD will be processed to show precision in the 
batch.  See below. 

16.3.2 Precision and Recovery Limits - The limits for MS recovery and MS/MSD RPD 
are given in The Data Quality Objectives Table.  Acceptance criteria for DOD is 
Attachment IV of this SOP (MS criteria is the same as LCS criteria).  

16.3.3 Recovery Corrective Action -   

• The results of the MS/MSD analysis is used for client assessment of 
sample matrix and is not used to control the analysis.  Outlying MS/MSD 
recoveries associated with an acceptable LCS may indicate sample 
matrix interferences, but does not warrant reanalysis or confirmation.  
All data shall be reported with the appropriate flags or mentioned in the 
Case Narrative. 

• If the MS/MSD does not pass precision or accuracy requirements, 
evaluate the associated LCS. If the LCS passes QC requirements it is 
presumed that matrix has affected the spiked samples and the run may 
continue. If the concurrent LCS fails for the same compound or any 
other compound the validity of the LCS should be examined and any 
samples prior to the LCS and after the last CCV should be reanalyzed, 
including the MS/MSD.   

16.3.4 RPD Corrective Action - if the RPD value between samples or MS/MSD results 
exceed limits listed in The Data Quality Objectives Table, examine the 
chromatograms and benchsheets for potential matrix interferences.  
Examples may include product layers on aqueous samples that may result in 
non-homogenous subsampling, non-homogenous soil samples, 
chromatographic interferences resulting in poor peak resolution and 
inconsistent integrations, or poor purging efficiencies (indicated by surrogate 
recovery).  Reanalyze the pair if deemed appropriate.  The outlying RPD 
should be mentioned in the Case Narrative so that data may be flagged 
appropriately. 
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16.4 Surrogates and Internal Standards –  

16.4.1 Frequency – Added to all injections 

16.4.2 Acceptance Criteria - The limits for surrogate recovery is given in The Data 
Quality Objectives Table.  Dichlorethane-d4 is evaluated and reported only if 
requested.  The limit for internal standards is (-50% to 100%). 

16.4.3 Corrective Action - When instances of Surrogate or internal area count failures 
occur, the associated sample is repeated and the results are compared. If the 
questioned samples fail a second analysis, the first run is reported to the 
client and the sample flagged with an “*” indicating a probable matrix 
interference exists. In the case where Tier package work is required and the 
appropriate forms need to be generated, the second analytical analysis is also 
reported to the client.  If the second analysis passes, report these data. 

16.4.4 If a surrogate(s) fails acceptance, the sample must be evaluated for matrix 
interferences and "historical results".  Reanalyze the sample to confirm the 
interference.  If needed contact client and flag the data in the report.  If 
surrogates are diluted more than 10 times, report as "D", diluted below 
calibration.  For package reports, include initial and confirmation analysis 
results.  High outlying recoveries associated with non-detect sample results 
need not be reanalyzed.  They need only be noted in the case narrative as 
high bias with non-detect results. 

17) Data Records Management 

Records are maintained according to CE-GEN003 and ADM-ARCH. 

18) Contingencies for Handling Out Of Control Data 

If data is produced that is out of control and is not to be re-analyzed due to sample volume 
restrictions, holding times, or QC controls can not be met, flag and narrate appropriately. 

19) Method Performance 

Detection and Quantitation limits are determined according to the requirements in CE-QA011.   

Demonstration of Capability is performed according to CE-QA003. 

Accuracy and Precision Data is available in SW-846 method 8260C. 

20) Summary of Changes 

• Updated to new ALS format. 

• Incorporated change forms for corrective action for failing CCV (low) and for BFB tune 
changes. 
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21) References and Related Documents 

• Method 8260C Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW-846, August 2006. 

• Method 8000C Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW-846, March 2003. 

• DOD Quality Systems Manual for Environmental Laboratories – Version 4.2, October 2010 

• Massachusetts Compendium of Analytical Methods (CAM), Massachusetts Department of 
Environmental Protection, Bureau of Waste Site Cleanup, July 1, 2010 

• Connecticut Department of Energy and Environmental Protection Recommended 
Reasonable Confidence Protocols, Laboratory Quality Assurance and Quality Control 
Requirements, Volatile Organics by Method 8260 SW-846 version 3.0, July 2006. 

22) Appendix 

• Table 1  BFB Tune QC Criteria 

• Table 2  Characteristic Masses for Purgeable Organic Compounds 

• Table 3  8260C Quality Control Summary 

• Table 4 Minimum Relative Response Factor Criteria for Initial and Continuing 
Calibration Verification 

• Attachment I SIM MODE 

• Attachment II CURRENT IS/ANALYTE ASSOCIATIONS PER INSTRUMENT 

Attached are the printouts from the GC/MS instruments running 8260C 
showing which analytes are associated with which internal standard.  
The instrument is the third item in the first line (Data File) of the report.  
Example: Data File: J:\ACQUDATA\MSVOA#.  The internal standards are 
the first compound in each section (always have an AvgRF and CCRF of 
1.000) and the associated analytes are listed below the internal 
standard. 

• Attachment III Current Specific Operating Conditions 

• Attachment IV  DOD Summary and QC Criteria 

• Attachment V Modified 8260 Air Analysis 
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TABLE 1 
4-BROMOFLUOROBENZENE CHARACTERISTIC ION ABUNDANCE CRITERIA 

Mass/é ratio Ion Abundance Criteria 
50 15 - 40% of mass/é 95 
75 30 - 60% of mass/é 95 
95 base peak, 100% relative abundance 
96 5 - 9% of mass/é 95 
173 <2% of mass/é 174 
174 >50% of mass/é 95 
175 5 - 9% of mass/é 174 
176 >95%; <101% of mass/é 174 
177 5 - 9% of mass/é 176 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



VOCs by GCMS 
 VOC-8260, Rev. 13  
 Effective: 10/20/14 
 Page 42 of 87 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

STANDARD OPERATING PROCEDURE 

TABLE 2 
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TABLE 3 
 

8260 C QUALITY CONTROL SUMMARY 
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TABLE 4 

 
MINIMUM RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL AND  

CONTINUING CALIBRATION VERIFICATION 
 

Compound Minimum RF Compound Minimum RF 
Dichlorodifluoromethane 0.100 Trans-1,3-Dichloroprepene 0.100 

Chloromethane 0.100 4-Methyl-2-pentanone 0.050 
Vinyl Chloride 0.100 Toluene 0.400 
Bromomethane 0.100 1,1,2-Trichloroethane 0.100 
Chloroethane 0.100 Tetrachlorethene 0.200 

Trichlorofluoromethane 0.100 2-Hexanone 0.050 
1,1-Dichloroethene 0.100 Dibromochloromethane 0.100 

1,1,2-Trichloro-1,2,2-trifluoroethane 0.100 1,2-Dibromoethane 0.100 
Acetone 0.050 Chlorobenzene 0.500 

Carbon disulfide 0.100 Ethylbenzene 0.100 
Methyl Acetate 0.100 M,p-Xylene 0.100 

Methylene Chloride 0.100 o-Xylene 0.300 
Trans-1,2-Dichloroethene 0.100 Styrene 0.300 
Cis-1,2-Dichloroethene 0.100 Bromoform 0.100 
Methyl tert-Butyl Ether 0.100 Isopropylbenzene 0.100 

1,1-Dichloroethane 0.200 1,1,2,2-Tetrachloroethane 0.300 
2-Butanone 0.050 1,3-Dichlorobenzene 0.600 
Chloroform 0.200 1,4-Dichlorobenzene 0.500 

1,1,1-Trichloroethane 0.100 1,2-Dichlorobenzene 0.400 
Cyclohexane 0.100 1,2-Dibromo-3-chloropropane 0.050 

Carbon tetrachloride 0.050 1,2,4-Trichlorobenzene 0.200 
Benzene 0.500   

1,2-Dichloroethane 0.100   
Trichloroethene 0.200   

Methylcyclohexane 0.100   
1,2-Dichloropropane 0.100   

Bromodichloromethane 0.200   
Cis-1,3-Dichloroprepene 0.200   
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SIM MODE 
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SIM MODE 
 
SCOPE 

 
This SOP uses EPA method 8260C for the determination of low concentration levels of 
specific volatile organic compounds (VOCs) in aqueous, soil, sludge, sediment, and 
various types of waste.  A mass spectrometer operating under the selective ion 
monitoring (SIM) mode is used for the analysis.  The compounds that are routinely 
determined by this procedure are listed in SIM MODE Table 1.  Other VOCs are 
available upon request.  The list may be used in entirety or in part by meeting 
established method criteria for the compounds of interest.  The reporting limit may be 
adjusted higher; however, the capability of achieving lower reporting limits for specific 
project requirements must be demonstrated. 

 
METHOD SUMMARY 

 
Gas chromatographic/mass spectrometric (GC/MS) conditions are detailed in the 8260 
SOP.  The compounds are detected by a mass selective detector (MSD) using the SIM 
mode. The retention time and the ratio of two characteristic ions of each analyte are 
used for identification. The response of either the primary ion or the secondary ion is 
used for quantitation.  Additional ions may be used to confirm the presence of each 
compound. 
 

PROCEDURE 
 
All applicable procedure and quality control (QC) requirements discussed in the 8260 
SOP apply, only the linear range reduces based upon level of quantitation requested.  
Thus associated QC (LCS, CCVs, MS/MSD, Internal Standards, and Surrogates) 
spiking concentrations also reduce in concentration.  For example, a typical linear range 
may be 0.05-5.0ppb with internal and surrogate standards spiked at 1.0 ppb, the CCV 
spiked at 1.0ppb, and an LCS spiked at 0.5ppb.  Preparation of standards need only to 
include the compounds of interest. 
 

INTERFERENCES 
 
Due to the low concentration levels being sought in SIM mode, cleanliness is extremely 
important to avoid laboratory contamination.  Multiple instrument blanks are 
recommend to be analyzed prior to any SIM-mode analyses.  Good laboratory practices 
must be maintained through out the preparation of standards and samples and analysis 
to avoid contamination.   
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SIM MODE Table 1 

List of Target Analytes, Reporting Levels, and Acquisition Details 
 

 
SIM TARGET CPD. Reporting Limit (ug/L) IONS DWELL TIME
(m+p) xylene 0.1 106,91 30
1,1-dichloroethene 0.1 96,61,98 30
1,2-dibromoethane 0.1 107,109 30
1,2-dichlorobenzene 0.1 146,111 30
1,2-dichloroethane 0.1 62,98 30
1,4-dioxane 5 88,58 30
Carbon tetrachloride 0.1 117,119 30
Ethylbenzene 0.1 91,106 30
Methylene Chloride 0.1 84,49,86 30
o-xylene 0.1 106,91 30
Tetrachloroethene 0.1 166,168 30
Trichloroethene 0.1 95,130,132 30
Vinyl Chloride 0.1 62,64 30  
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CURRENT IS/ANALYTE ASSOCIATIONS PER 
INSTRUMENT 
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GCMS#6 OPERATING CONDITIONS

GC Agilent 6890
Column DB-VRX  0.18mm ID x 20m, 1.0um film
Carrier gas Helium
Carrier gas mode Ramped Flow
Flow rate 0.6 mL/min. for 5.0 min. 1.0mL/min. ramp 

to final flow of 1.0mL/min.
Injection port Split/Splitless, EPC
Split ratio 100:1
Injection port temp. 180 deg.C
Autosampler Archon 51 position
Oven program 45 deg.C, hold 5.0 min.

18.0 deg.C/min to 240 deg.C, hold 2.0 min.
Mass spectrometer Agilent 5973
MS interface temp. 250 deg.C
MS source temp 240 deg.C
MS quad. temp 150 deg.C
Detection mode EI full scan; mass range 35-300m/z  
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GCMS#5 & GCMS#7 OPERATING CONDITIONS

GC Agilent 5890
Column DB-624  0.25mm ID x 60m, 1.4um film
Carrier gas Helium
Carrier gas mode Constant Flow
Flow rate 0.9 mL/min
Injection port Split/Splitless, no EPC
Split ratio 45:1
Injection port temp. 180 deg.C
Autosampler Archon 51 position
Oven program 45 deg.C, hold 3.10 min.

8.0 deg.C/min to 200 deg.C, hold 4.0 min.
30 deg.C/min to 230 deg.C, hold 3.0 min.

Mass spectrometer Agilent 5971
MS interface temp. 260 deg.C
MS source temp NA
MS quad. temp NA
Detection mode EI full scan; mass range 35-300m/z  

 
GCMS#8 OPERATING CONDITIONS

GC Agilent 5890
Column DB-624  0.18mm ID x 20m, 1.0um film
Carrier gas Helium
Carrier gas mode Constant Flow
Flow rate 1.0 mL/min
Injection port Split/Splitless, no EPC
Split ratio 60:1
Injection port temp. 180 deg.C
Autosampler Centurion
Oven program 50 deg.C, hold 1.0 min.

16.0 deg.C/min to 190 deg.C, hold 0.0 min.
25 deg.C/min to 225 deg.C, hold 1.0 min.

Mass spectrometer Agilent 5972
MS interface temp. 255 deg.C
MS source temp NA
MS quad. temp NA
Detection mode EI full scan; mass range 35-300m/z  
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GCMS#10 OPERATING CONDITIONS

GC Agilent 6890
Column DB-624  0.20mm ID x 25m, 1.12um film
Carrier gas Helium
Carrier gas mode Constant Flow
Flow rate 1.2 mL/min
Injection port Split/Splitless, EPC
Split ratio 75:1
Injection port temp. 180 deg.C
Autosampler Archon 51 position
Oven program 50 deg.C, hold 5.0 min.

20 deg.C/min to 170 deg.C, hold 0.0 min.
40 deg.C/min to 240 deg.C, hold 4.0 min.

Mass spectrometer Agilent 5975
MS interface temp. 250 deg.C
MS source temp 230 deg.C
MS quad. temp 150 deg.C
Detection mode EI full scan; mass range 35-300m/z  

 
GCMS#12 OPERATING CONDITIONS

GC Agilent 6890
Column DB-624  0.20mm ID x 25m, 1.12um film
Carrier gas Helium
Carrier gas mode Constant Flow
Flow rate 1.2 mL/min
Injection port Split/Splitless, EPC
Split ratio 75:1
Injection port temp. 180 deg.C
Autosampler Archon 51 position
Oven program 50 deg.C, hold 5.00 min.

20 deg.C/min to 170 deg.C, hold 0.0 min.
40 deg.C/min to 240 deg.C, hold 4.0 min.

Mass spectrometer Agilent 5973
MS interface temp. 250 deg.C
MS source temp 230 deg.C
MS quad. temp 150 deg.C
Detection mode EI full scan; mass range 35-300m/z  
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ATTACHMENT IV 
 

DOD SUMMARY AND QC CRITERIA
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DOD SUMMARY 
 
For work for the Department of Defense – the DOD Quality Systems Manual must be followed.  The DOD Manual is based 
on the NELAC Standards with some additional requirements.   The following are the requirements which are different or 
additional to routine analysis and must be followed for DOD work: 
 

• Calibration Curve, Linear Regression: The correlation coefficient must be greater then or equal to 0.995. 
 

• The Second Source Calibration Verification (ICV) must have a recovery of 80-120% of the true value. 
 

• CCV - All targets and surrogates must <20%D.  Client must be notified in advance to reporting any data to be 
reported with out of control CCV.  When CCV fails, all samples must be reanalyzed since last successful CCV. 

 
• The Method Blank must not have any hits above ½ the reporting limit.  Common laboratory contaminants must 

not be above the reporting limit.  Hits must be greater than 10x contamination to be reported. 
 

• Apply J flag to all hits between LOD and LOQ. 
 

• The ICAL and CCV associated with DOD samples must be compliant for all targets (do not allow 10% of targets 
to be out). 

 
• The limits for surrogates, LCS, and MS are different from The Data Quality Objectives Table.  Follow the DOD 

limits given in the following tables.  All DOD targets must be in control.  All DOD targets are spiked and 
evaluated. 
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MODIFIED 8260 AIR ANALYSIS 
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Modified 8260 AIR ANALYSIS – Sampled in Tedlar Bags 
 
 

DAILY STANDARD PREP: 
 

5mL DI water containing 50ppb IS/SURR mix is added to Tekmar 2016 sparge tube.  25mL 
laboratory air is drawn into gas-tight syringe fitted with “open/close luer-lock” valve. Syringe 
valve is opened.  5uL of the 50ppm methylene chloride/Acetone standard is injected into the 
25mL syringe containing air. Syringe valve is closed.   Syringe is then warmed on top of GC 
oven near the heated injector for 2-5 minutes until the 5uL of injected standard volatilizes into 
the 25mL of air contained within the syringe.  The DI water and IS/SURR in sparge tube is 
started purging.  25mL syringe containing volatilized standard is connected to the 
valve/down-tube assembly associated with purging position.  Valves are opened at the syringe 
and at the down-tube to allow contents of the 25mL syringe to be transferred into the sparge 
tube while it purges.  Valves are closed.  25mL syringe is disconnected from luer fitting at top 
of down-tube.  CCV is running. Used DI water is removed from sparge tube following analysis. 

 
 
 

SAMPLE PREP. 
 

A luer-lock needle is fitted to “open/close valve” on 25mL gas-tight syringe.   25mL of air is 
removed from Tedlar bag via septum port found at one end of the bag.  Needle is removed 
from syringe.  Sample is injected into sparge tube the same way as decribed above. 

 

• Note:  DI water and IS/SURR is replaced in sparge tube prior to each analysis.  The syringe 
is not heated for sample analysis because sample is already in its fully volatilized form in 
the Tedlar bag.  
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 SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS  

1) Scope and Applicability 

1.1 This SOP uses EPA SW-846 Method 8270D with a base method of 8000C and EPA 625 
to determine the concentrations of Semi-Volatile Organic Compounds in extracts 
prepared from many types of solid waste matrices, soils, air sampling media, water, 
and biological tissue.  EPA 625 is typically used for the determination of compounds in 
municipal and industrial discharges as provided under 40 CFR Part 136.1  See the Data 
Quality Objectives Table for a list of the analytes which may be analyzed by this SOP 
with the associated reporting limits for water, soil, and biological tissue.  The reported 
compound list and reporting limits may be adjusted based on the client’s needs.     

1.2 This SOP can be used to quantitate most neutral, acidic, and basic organic compounds 
that are soluble in methylene chloride and capable of being eluted without 
derivatization as sharp peaks from a gas chromatographic fused-silica capillary column 
coated with a slightly polar silicone phase.  Such compounds include polynuclear 
aromatic hydrocarbons, chlorinated hydrocarbons and pesticides, phthalate esters, 
organophosphate esters, nitrosamines, haloethers, aldehydes, ethers, ketones, 
anilines, pyridines, quinolines, aromatic nitro compounds, and phenols, including 
nitrophenols. 

1.3 Method 625 states to analyze the base/neutral extractable fraction and acid 
extractable fraction separately, under different instrument conditions.  The laboratory 
modifies the method by combining the base/neutral and acid extracts prior to analysis 
and analyzes the single extract under GC/MS conditions.  Equivalency has been 
demonstrated through independent proficiency samples and laboratory QC samples.  
This modification has been accepted by EPA 

2) Summary of Procedure 

2.1 This method provides Gas Chromatography/Mass Spectrometry (GC/MS) conditions for 
the detection of Semi-volatile Organic Compounds.  Prior to the use of this method, an 
appropriate sample preparation method must be used to recover the analytes of 
interest. A measured aliquot of the extract is injected into the gas chromatograph 
(GC).  The compounds are separated on a fused silica capillary column.  Compounds of 
interest are detected by a mass spectrometer.  Identification of the analytes of interest 
is performed by comparing the retention times of the analytes with the respective 
retention times of an authentic standard, and by comparing mass spectra of analytes 
with mass spectra of reference materials.  Quantitative analysis is performed by using 
the authentic standard to produce a response factor and calibration curve, and using 
the calibration data to determine the concentration of an analyte in the extract.  The 
concentration in the sample is calculated using the sample weight or volume and the 
extract volume. 
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2.2 The following compounds may require special treatment when being determined by 
this method: 

• Benzidine can be subject to oxidative losses during solvent concentration and 
the chromatography for this compound is poor.  

• Hexachlorocyclopentadiene is subject to thermal decomposition in the inlet of 
the gas chromatograph and is subject to a chemical reaction in acetone, and 
can undergo photochemical decomposition.   

• N-nitrosodimethylamine is difficult to separate from the solvent under the 
chromatographic conditions described.   

• N-nitrosodiphenylamine decomposes in the gas chromatographic inlet and 
cannot be separated from diphenylamine.   

• 1,2-diphenylhydrazine decomposes and cannot be separated from azobenzene. 

• Pentachlorophenol, 2,4-dinitrophenol, 2-nitroaniline, 3-nitroaniline, 4-
chloroaniline, and benzyl alcohol are subject to erratic chromatographic 
behavior, especially if the GC system is contaminated with high boiling 
material. 

3) Definitions 

3.1 Initial Calibration - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the 
detector to the target compounds. 

3.2 Laboratory Control Sample (LCS)- a blank matrix with at least all of the target 
compounds needed for the batch.  This sample is used to document laboratory 
performance including all of the extraction and analysis steps for each batch. 

3.3 Matrix - the predominant material, component, or substrate (e.g., water or soil.)  of 
which the sample to be prepared is composed. 

3.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD)- duplicate aliquots of sample are spiked 
with a known concentration of all target analyte(s).  The spiking occurs prior to sample 
preparation and analysis.  A matrix spike is used to document the bias of a method in 
a given sample matrix.  The MSD is used as a measure of precision. 

3.5 Method Blank (MB)- an analyte-free matrix to which all reagents are added in the 
sample volumes or proportions as used in sample processing.  The method blank is 
carried through the complete sample preparation and analytical procedure.  The 
method blank is used to document contamination resulting from the analytical 
process. 

3.6 Organic- Free Reagent Water. 

3.7 Percent Drift or Percent Difference (%D) - Used to compare two values, the percent 
difference indicates both the direction and the magnitude of the comparison, i.e., the 
percent difference may be either negative, positive, or zero. (In contrast, see relative 
percent difference). 

3.8 Sample - a portion of material to be analyzed that is contained in single or multiple 
containers and identified by a unique sample number. 
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3.9 Surrogates (Surrogate Standards) - an organic compound which is similar to the target 
analyte(s) in chemical composition and behavior in the analytical process.  For 
semivolatiles and pesticides/Aroclors, surrogate compounds are added to every blank, 
sample, matrix spike, matrix spike duplicate, LCS, matrix spike blank, and standard.  
These are used to evaluate analytical efficiency by measuring recovery.  Surrogates are 
not expected to be detected in environmental media. 

3.10 Continuing Calibration Verification Standard (CCV) - A mid-level standard injected into 
the instrument at specified intervals and is used to verify the validity of the initial 
calibration. 

3.11 Independent Calibration Verification Standard (ICV) – a mid-level standard injected into 
the instrument after the calibration curve from a different source than the standards in 
the curve and is used to verify the validity of the initial calibration. 

3.12 Relative Percent Difference (RPD) – The absolute value of the difference of two values 
divided by the average of the same two values.  Used to compare the precision of the 
analysis.  The result is always a positive number. 

3.13 Analysis Window – Samples are analyzed in a set referred to as a “window”.  The 
window begins with the injection of the tune verification standard.  Standards, required 
QC samples, and samples may be run for 12 hours in this window.  A new window 
must be opened to continue analysis. 

3.14 % Relative Standard Deviation (%RSD):  statistical measure of variation.  Used in this 
method to measure the relative variation of initial calibration standards.  Calculated by 
dividing the standard deviation of the individual calibration factors by the average 
calibration factor and multiplying by 100 to express as a percentage. 

3.15 Internal Standards – Internal standards are organic compounds which are similar to the 
analytes of interest but which are not found in the samples.  The chosen internal 
standards are used to calibrate the instrument’s response. 

3.16 Preparation Batch – A group of 20 or fewer samples of the same matrix prepared 
together on the same day.  See ADM-BATCH for further discussion. 

3.17 Analytical Batch – A group of 20 or fewer samples analyzed together.  See ADM-BATCH 
for further discussion. 

3.18 Limit of Detection (LOD) – An estimate of the minimum amount of a substance that an 
analytical process can reliably detect.  An LOD is analyte- and matrix-specific and may 
be laboratory – dependent.  For DOD, 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%. 

3.19 Limit of Quantitation (LOQ) / Reporting Limit – The minimum levels, concentrations, or 
quantities of a target that can be reported with a specified degree of confidence.  For 
DOD, the lowest concentration that produces a quantitative result within specified 
limits of precision and bias.  The LOQ shall be set at or above the concentration of the 
lowest initial calibration standard 

3.20 Target Analyte – a compound of interest for which the method is capable of 
measuring. 
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4) Health and Safety Warnings 

4.1 All appropriate safety precautions for handling solvents, reagents and samples must 
be taken when performing this procedure.  This includes the use of personnel 
protective equipment, such as, safety glasses, lab coat and the correct gloves. 

4.2 This method uses Methylene Chloride, a known human carcinogen.  Viton brand gloves 
are good protection to use while rinsing, pouring or transferring the solvent. 

4.3 Sodium Hydroxide (NaOH) is a strong caustic and a severe health and contact hazard.  
Use nitrile or latex gloves while handling pellets or preparing solutions.   

4.4 Hydrochloric Acid is used in this method.  These acids are extremely corrosive and 
care must be taken while handling them. A face shield should be used while pouring 
acids.  And safety glasses should be worn while working with the solutions.  Lab coat 
and gloves should always be worn while working with these solutions 

4.5 Chemicals, reagents and standards must be handled as described in the company 
safety policies, approved methods and in MSDSs where available.  Refer to the 
Environmental, Health and Safety Manual and the appropriate MSDS prior to beginning 
this method. 

4.6 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 at all times.  Sources of flammable gases (e.g., 
pressurized hydrogen) should be clearly labeled. 

4.7 Refer to the Safety Manual for further discussion of general safety procedures and 
information. 

4.8 Waste Management and Pollution Prevention 

• It is the laboratory’s practice to minimize the amount of solvents, acids and 
reagent used to perform this method wherever feasible.  Standards are 
prepared in volumes consistent with methodology and only the amount needed 
for routine laboratory use is kept on site.  The threat to the environment from 
solvent and reagents used in this method can be minimized when recycled or 
disposed of properly. 

• The laboratory will comply with all Federal, State and local regulations 
governing waste management, particularly the hazardous waste identification 
rules and land disposal restrictions as specified in the EH&S Manual. 

• For further information see SMO-SPLDIS. 

5) Cautions 

5.1 Be sure glassware is clean – see EXT-GC. 
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6) Interferences 

6.1 Raw GC/MS data from all blanks, samples, and spikes must be evaluated for 
interferences.  Determine if the source of interference is in the preparation of the 
samples.  Corrective action should be taken to eliminate the interferences. 

6.2 Accurate determination of phthalate esters can pose difficulties when using this 
methodology.  Common flexible plastics contain varying amounts of phthalates.  These 
phthalates are easily extracted or leached from such materials during laboratory 
operations.  Cross contamination of clean glassware may occur when plastics are 
handled during extraction steps, especially when solvent-wetted surfaces are handled.  
Interferences from phthalates can best be minimized by avoiding contact with any 
plastic materials.  Exhaustive cleanup of reagents and glassware may be required to 
eliminate background phthalate contamination.  Follow glassware cleaning procedures 
in EXT-GC. 

6.3 Contamination by carryover can occur whenever high-concentration and low-
concentration samples are sequentially analyzed.  To reduce carryover, the sample 
syringe must be rinsed out between samples with solvent.  Whenever an unusually 
concentrated sample is encountered, it should be followed by the analysis of solvent to 
check for cross contamination. 

7) Personnel Qualifications and Responsibilities 

7.1 It is the responsibility of the analyst to perform the analysis according to this SOP and 
to complete all documentation required for data review.  Analysis and interpretation of 
the results are performed by personnel in the laboratory who have demonstrated the 
ability to generate acceptable results utilizing this SOP.  This demonstration is in 
accordance with the training program of the laboratory.  Final review and sign-off of 
the data is performed by the department supervisor/manager or designee. 

7.2 Training – see CE-QA003. 

8) Sample Collection, Containers, Preservation, and Storage 

8.1 Collect samples in purchased, precleaned, certified sample containers.  Plastic 
containers or lids may NOT be used for the storage of samples due to the possibility of 
sample contamination from the phthalate esters and other hydrocarbons within the 
plastic.  Sample containers should be filled with care so as to prevent any portion of 
the collected sample coming in contact with the sampler’s gloves, thus causing 
contamination.  Samples should not be collected or stored in the presence of exhaust 
fumes.  If the sample comes in contact with the sampler (e.g., if an automatic sampler 
is used), run reagent water through the sampler and use the rinsate as a field blank. 

8.2 Containers provided by the laboratory for: 

8.2.1 Waters - one Liter amber glass bottles with-Teflon lined caps.    

8.2.2 Solid samples  - 2 or 4 ounce glass jars with Teflon lined lids.  Alternatively, 
soil samples may be received in brass sleeves prepared in the field. 

8.2.3 Waste samples such as oils can be collected (received) in a variety of sample 
containers. 

8.2.4 Tissue samples – 4 ounce glass jar with Teflon lined lids. 
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8.3 Water and Soil samples are to be iced or refrigerated to 0-6°C from the time of 
collection until extraction.  Tissue samples are frozen upon receipt, unless other 
instructions are provided (see SMO-TISP for further information). 

8.4 Holding Time - Water samples must be extracted within 7 days and the extracts 
analyzed within 40 days following extraction.  Soil and tissue samples must be 
extracted within 14 days and the extract analyzed within 40 days following extraction.  
There is no holding time for non-aqueous liquid samples.  These samples should be 
analyzed within a reasonable timeframe to meet the needs of the client. 

8.5 Sample receipt, handling, and custody are discussed in SMO-GEN and SMO-ICOC. 

9) Equipment and Supplies 

9.1 Vials and caps - 20 mL scintillation vials with screw cap and aluminum foil liner, 2 mL 
capacity glass with crimp tops for GC auto sampler. 

9.2 Pipets- glass, class A, volumetric 1 mL or 2 mL. 

9.3 Gas Chromatograph/Mass Spectrometer System -  See Appendix A of this SOP for 
Instrument Operating Conditions.  Instruments are subject to change without updating 
this SOP.  The instrument used for sample analysis is documented with the raw data. 

Instrument ID Instrument 
Configuration Manufacturer Part Serial Number Year 

Acquired 

GC/MS 5973A 
(R-MS-51) 

Gas 
Chromatograph HP 6890 US00024148 

1998 

Mass Spec 
Detector 

HP 5973 US82311266 

AutoSampler HP 7683 CN23021382 

Injector Agilent 7683 US10301831 

Computer 
Workstation Gateway GP7-600 17904248 

Analytical 
Software 

HP Chemstation B.02.05 
EnviroQuant G1701BA 

v.B.01.00 
  

     

GC/MS 5973B 
(R-MS-52) 

Gas 
Chromatograph HP 6890 US00029105 

1999 

Mass Spec 
Detector HP 5973 US91911849 

AutoSampler HP7683 CN60738562 

Injector HP7683 CN23126455 

Computer 
Workstation HP Kayak XA6/400 US92280466 

Analytical 
Software 

HP Chemstation B.02.05 
EnviroQuant G1701BA 

v.B.01.00 
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GC/MS 5973C 
(R-MS-53) 

Gas 
Chromatograph 

Agilent 6890N (G1530N) US10232036 

2002 

Mass Spec 
Detector Agilent 5973 (G2578A) US21853642 

AutoSampler Agilent 7683 (G2614A) US00307019 

Injector Agilent 7683 (G2613A)  US81501041 

Computer 
Workstation Gateway P7-450 13645026 

Analytical 
Software 

HP Chemstation 
Enviroquant G1701 

v.D.00.00.38 
  

     

GC/MS 5973D 
(R-MS-54) 

Gas 
Chromatograph HP6890 US00025479 

2008 

Mass Spec 
Detector HP5973 DE82320565 

AutoSampler HP7683 CN74245816 

Injector HP7683 CN74143962 

Computer 
Workstation 

IBM Think Center LKH2F83 

Analytical 
Software 

Chemstation G1701DA   

GC/MS 5975E 
(R-MS-56) 

Gas 
Chromatograph 7890A CN10391141 

2010 

Mass Spec 
Detector 

HP5975C US1037615 

AutoSampler HP7693 CN10340022 

Injector HP7693 CN10340059 

Computer 
Workstation IBM Think Center MXL0340NKM 

Analytical 
Software Chemstation G1701EA   

9.3.1 Columns:  

• Phenomenex Zebron ZB-Semivolatiles – 30m x 0.25 mm ID x 0.25 µm df 
fused-silica capillary column with a 5 meter guard column attached, or 
equivalent. 

• Agilent HP5MS – 30m x 0.25 mm ID x 0.25 µm. 

9.3.2 Appropriate analytical balance (0.0001 g) for standards preparation – 
calibrated according to ADM-DALYCK. 

9.3.3 Volumetric flasks, syringes, vials, and bottles for standards preparation. 
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10) Standards and Reagents 

10.1 General Information and Disclaimers  

• All of the preparation instructions are general guidelines.  Other technical 
recipes may be used to achieve the same results.  Example – a 20 mg/L 
standard may be made by adding 1 mL of 200 mg/L to 10 mLs or may be made 
by adding 4 mL of 50 mg/L to 10 mL.  The preparation depends upon the final 
volume needed and the initial concentration of the stock.  Reasonable dilution 
technique is used.  

• The initial calibration curves given are typical, but also subject to variation due 
to targets and detection levels needed.  The curves will always be at least 5 
points for 8270 and 3 points for 625. The lowest concentration level shall be at 
the method reporting level.  The remaining levels should define the working 
linear range of the analytical system. 

• Vendors and vendors’ products are sometimes listed for the ease of the analyst 
using this SOP, but products and purchased concentrations are examples only 
and subject to change at any time.  All purchased standards are certified by the 
vendor. Certificates of Analysis are kept in the department until the standards 
are no longer being used – at which time they are filed with QA.  Certificates of 
Analysis are available upon request.  Purchased standards are routinely 
checked against an independent source for both analyte identification and 
analyte concentration.  

• All Standards must be traceable using the laboratory lot system (CE-QA007).   

• Stock standard solutions-are purchased as certified solutions and expire per 
manufacturer recommendations.  Protect all standards from light.  Samples, 
sample extracts and standards must be stored separately. 

• All standards should be stored below -10°C.  They expire according to the 
Expiration Policy (CE-QA012) if no other indication is given. 

10.2 Solvents:  Hexane, acetone, methylene chloride, methanol, and other appropriate 
solvents.  Solvents must be of sufficient purity to permit usage without lessening the 
accuracy of the determination or introducing interferences.  Solvents are to be checked 
for contamination before use. See CE-GEN007. 

10.3 For Regular Level Analysis  

10.3.1 Internal Standard Solutions Purchased at 4000ppm - The internal standards 
are 1,4-dichlorobenzene-d4, naphthalene-d8, acenaphthene-d10, 
phenanthrene-d10, chrysene-d12, and perylene-d12 (See method for 
corresponding compounds).  Each 1 mL sample extract undergoing analysis 
should be spiked with 10 µL of the internal standard solution, resulting in a 
concentration of 40 mg/L of each internal standard. 

10.3.2 Surrogate Standards - Determine what concentration should be in the blank 
extracts after all extraction, cleanup, and concentration steps.  Determine 
recovery of surrogate standards in all blanks, spikes, and sample extracts.  
Take into account all dilutions of sample extracts.  If surrogates are diluted 
more than 10 times, report as "D", diluted below calibration. 

10.3.3 Tune standard solution (50 ppm) – Add 500 uL of 1000 ppm purchased stock 
DFTPP to a 10 mL flask and dilute to volume with methylene chloride.  For the 
tune, inject a quantity of this solution to equal 50 ng of DFTPP. 
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10.3.4 Prepare a 200 ppm calibration mid-stock in methylene chloride 
Purchased stock Conc. stock 

(ppm) 
volume of stock 
used (mL) 

Final Volume (mL) 

8270 Calib Mix 1 1000 1.0 

             5 

8270 Calib Mix 4 2000 0.5 
Nitrosodiphenylamine 5000 0.2 
8270 Benzidine Mix 2000 0.5 
CLP SOW OLM 4 Mix 2000 0.50 
1-Methylnaphthalene 5000 0.20 
1-Methyl-2-pyrrolidone 2000 0.50 
BNA Surrogate 4000 0.25 

10.3.5 CALIBRATION STANDARDS 

Dilute the following volumes of the 200 ppm Mid-Stock Standard Solution to 
1.0 mL with Methylene Chloride.  

CALIBRATION STD.  
CONCENTRATION (ppm) 

VOLUME OF 200 ppm 
MID-STOCK (mL) 

FINAL VOLUME 
(mL) 

5 0.025 1.0 
10 0.05 1.0 
50 0.25 1.0 
80 0.40 1.0 

100 0.50 1.0 
120 0.60 1.0 
160 0.80 1.0 

Add 10 uL of 4000 ppm Internal Standard to each calibration standard prior 
to analysis. 

10.3.6 CCV Standard 

Prepare 1 mL of 80 ppm calibration standard containing all semivolatile 
targets, including all required surrogates, and store in 2-mL autosampler vial.  
Add 10µL of 4000 ppm internal standard. 

10.3.7 ICV Standards 

Dilute purchased stocks to 1.0 mL in Methylene Chloride as follows.  The ICV 
will contain all semivolatile targets, including all required surrogates. 

Purchased Stock Conc. Stock (ppm) Volume of Stock used 
(mL) 

Final Volume (mL) with 
methylene chloride 

ICV1    
8270 LCS Mix 1 100 0.8 

1.0 
BNA Surrogate 4000 0.020 

    
ICV2    

Benzidines Mix 2000 0.04 

1.0 
BNA Additionals 2000 0.04 

625 (client) Custom 
stock 

1000 0.08 
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10.3.8 Surrogate 

10.3.8.1 B/N Surrogate Mix 100 ppm (Nitrobenzene-d5, 2-fluorobiphenyl, 
Terphenyl-d14) 

10.3.8.2 AE Surrogate Mix 200 ppm (2-fluorophenol, phenol-d6, 2,4,5-
Tribromophenol) 

10.3.8.3 Spike each sample with 1.0 mL surrogate solution for an on-column 
concentration of 100 ppm for BNs and 200 ppm for AEs. 

10.3.9 LCS and MS Spiking Solution - Purchased 100ppm in acetone:methylene 
chloride (90:10).  All targets are routinely spiked in the LCS and MS/MSD. 

10.4 LCS and MB – prepare according to the appropriate extraction SOP.  The LCS and MB 
are carried through all preparation and analysis steps. 
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10.5 Low Level 
8270 Low Level Standards Preparation Summary

These receipes may change to accommodate the availability of standards and compound lists/reporting limits
requested.

8270 LL 100 ppm Internal Standard Solution
Compound(s) Mix Volume Concentration Final Volume Final Conc.

mL ppm diluted with MeCl (mL) ppm
Semivolatile Internal Standard 0.025 4000 1.0 100

8270 LL 20ppm Mid Stock Solution 
Compound(s) Mix Volume Concentration Final Volume Final Conc.

mL ppm diluted with MeCl (mL) ppm
8270 Calibration Mid Stock 0.5 200 20
1,4-Dioxane (purchased) 0.02 5000 20
*BEHP is present in both the NSI Ready Stock and BEHP standard

8270 LL Calibration Standards
Compound(s) Mix Volume Concentration Final Volume Final Conc.

µL ppm diluted with MeCl (µL) ppm
8270 LL 20ppm Mid Stock 5 20 1000 0.1
8270 LL 20ppm Mid Stock 10 20 1000 0.2
8270 LL 20ppm Mid Stock 25 20 1000 0.5
8270 LL 20ppm Mid Stock 50 20 1000 1
8270 LL 20ppm Mid Stock 100 20 1000 2
8270 LL 20ppm Mid Stock 150 20 1000 3
8270 LL 20ppm Mid Stock 200 20 1000 4
8270 LL 20ppm Mid Stock 250 20 1000 5
8270 LL 20ppm Mid Stock 500 20 1000 10
All standards require a 10 µL spike of 100 ppm Internal Standard Spiking Solution (see below)

8270 LL LCS/MS Spike Solution (no 1,4-Dioxane)
Compound(s) Mix Volume Concentration Final Volume Final Conc.

mls ppm diluted with MeCl (mL) ppm
8270 LCS Mix 1 Purchased 2.0 100 50.0 4.0

8270 LL 1,4-Dioxane LCS/MS Spike Solution
Compound(s) Mix Volume Concentration Final Volume Final Conc.

mls ppm diluted with MeCl (mL) ppm
1,4-Dioxane -purchased 0.05 5000 50.0 5.0
1,4-Dioxane LCS/MS Spike solution expires in 30 days.

5.0
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8270 Low Level Standards Preparation Summary
These receipes may change to accommodate the availability of standards and compound lists/reporting limits
requested.

8270 LL Initial Calibration Verification Standards
Compound(s) Mix Volume Concentration Final Volume Final Conc.

mls ppm diluted with MeCl (mL) ppm
ICV 1 -All target compounds except 1,4-dioxane and surr

8270 LCS Mix 1 (purchased) 0.02 100 1.0 2.0
ICV2 - for 1,4-dioxane and  surr

625 (client) midstock 0.01 200 1.0 2.0
ICV stocks are of a vendor different from the calibration standards.  The ICV will contain all LVI targets and surrogates.

8270 LL Surrogate Mix
Compound(s) Mix Volume Concentration Final Volume Final Conc.

mls ppm diluted with MeCl (mL) ppm
8270 BN Surrogate Mix 2.00 100/200 100 2/4

 

11) Method Calibration 

11.1 Set up instrument with run conditions as attached in Appendix A. 

11.2 Tuning – 

11.2.1 Frequency – Verify that the MS meets standard mass spectral abundance 
criteria prior to initiation of any samples by injecting the DFTPP tune 
standard.  The tune standard must be analyzed at the beginning of the 
analytical sequence.  For 8270, the sequence is a maximum of 12-hours of 
continuous analysis.  For 625, the sequence is a maximum of 24-hours of 
continuous analysis.  The clock starts at the time of DFTPP injection. 

11.2.2 Acquisition – Background subtraction is required, and must be accomplished 
using a single scan acquired no more than 20 scans prior to the elution of 
DFTPP.  The background subtraction should be designed only to eliminate 
column bleed or instrument background ions.  Do not subtract part of the 
DFTPP peak or part of any other closely eluting peak.  Obtain the spectrum for 
evaluation using one of the following options: 

• Three scans (the peak apex scan and the scans immediately preceding 
and following the apex) are acquired and averaged.   

• Use one scan at the apex of the peak.   

• Use one scan either directly preceding or following the apex of the 
peak.  

• Use the average across the entire peak up to a total of 5 scans.  Peak 
integration must be consistent with standard operating procedure.  If 
the peak is wider than 5 scans, the tune will consist of the peak apex 
scan and the two scans immediately preceding and following the apex.   

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



SVOCs by 8270 
 SOC-8270, Rev. 11  
 Effective: 11/9/15 
 Page 13 of 56 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

STANDARD OPERATING PROCEDURE 

11.2.3 Acceptance Criteria 

11.2.3.1 Ion abundance - The GC/MS system must meet the DFTPP ion 
abundance criteria shown in Table 1 for the applicable method.  If 
hardware tuning criteria can not be met, the source may need 
cleaning, filaments replaced or other maintenance.  The Analysis 
may not proceed until the tune meets these criteria.   

11.2.3.2 Breakdown Check - The GC/MS tuning standard solution should 
also be used to assess GC column performance and injection port 
inertness. Degradation of DDT to DDE and DDD should not exceed 
20%. 

Calculate percent breakdown as follows: 

% Breakdown =  Total DDT degradation peak area (DDE +  DDD)
Total DDT peak area (DDT +  DDE +  DDD)

 x 100  

11.2.3.3 Tailing Factor - Lastly, Benzidine and Pentachlorophenol should be 
present at their normal responses and the tailing factors must be 
equal or less than 2.  The Tailing Factor is calculated at 10% peak 
height using the equation and diagram in Figure 1.  

11.2.3.4 Corrective Action for Breakdown and Tailing Factor Checks - If 
degradation is excessive and/or poor chromatography is noted, the 
injection port may require cleaning. It may also be necessary to 
break off the first 6-12 in. of the capillary column. The use of a 
guard column between the injection port and the analytical column 
may help prolong analytical column performance. 
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11.3 Initial Calibration – Follow policies and practices in ADM-ICAL unless otherwise stated 
in this SOP. 

11.3.1 Frequency - Each GC/MS system must be initially calibrated prior to 
conducting any sample analysis, whenever major instrument maintenance or 
modification is performed or if the calibration verification technical 
acceptance criteria have not been met. 

11.3.2 At least a 5 point calibration must be run for 8270.  At least a 3 point 
calibration must be run for 625.  More points are usually run to ensure proper 
response of poorly performing compounds.  More are required if non-linear 
regression is used.  The lowest concentration level must be at or below the 
reporting level.  The remaining levels define the working linear range of the 
analytical system.  Starting with the lowest level, analyze each calibration 
standard and tabulate the area response of the characteristic quantitation 
ions vs. concentration for each compound, internal standard and surrogate. 

11.3.3 Retention time window position establishment – Retention time positions shall 
be set using the midpoint standard of the ICAL when ICAL is performed.   

11.3.4 The internal standards should permit most of the components of interest in a 
chromatogram to have retention times of 0.80-1.20 relative to one of the 
internal standards.  Use the base peak ion from the specific internal standard 
as the primary ion for quantitation (See instrument specific addendum - 
attached).  If interferences are noted, use the next most intense ion as the 
quantitation ion (i.e. for 1,4-dichlorobenzene-d4, use 152 m/z for 
quantitation). 

11.3.5  Analyze each calibration standard (containing internal standards) and 
tabulate the area of the primary characteristic ion against concentration for 
each compound.   The volume of the injection may vary, but will be the same 
between the ICAL and subsequent injections that are associated with that 
ICAL.  Calculate response factors (RFs) for each compound relative to one of 
the internal standards as follows: 

)C( )A(
)C( )A( = RF

xISTD

ISTDx
x  

 
 
Where:Ax =Area of the characteristic ion being measured. 
 AISTD =Area of the characteristic ion for the specified internal standard. 
 Cx =The concentration of the compound being measured (mg/L). 
 CISTD =The concentration of the specified internal standard (mg/L). 
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11.3.6 Calculate the % Relative Standard Deviation as follows: 
 

where: 

RSD = relative standard deviation. 

RF = mean of 5 initial RFs for a compound. 

SD = standard deviation of average RFs for a compound. 

 

SD =  
( RF  -  RF )

N -  1
i=1

i
2

N
∑

1 
where: 

RFi = RF for each of the 5 calibration levels 

N = Number of RF values (i.e., 5) 

11.3.7 Initial Calibration criteria and corrective action  

11.3.7.1 8270 and 625 - The percent relative standard deviation (%RSD) 
should be less than or equal to 20% for 8270 (<15% for targets for 
DOD) and less than or equal to 35% for 625 for each compound.  
The relative retention times of each compound in each calibration 
run should agree within 0.06 relative retention time units.   If the % 
RSD for any target compound is within limits, linearity can be 
assumed over the calibration range, and the average relative 
response factor for each analyte and surrogate is used to quantitate 
sample analytes. 

11.3.7.2 8270 - Compare the average RFs to the minimum RFs in Table 4.  
For each target compound, the minimum response factor should be 
met.  For those compounds known to be critical to a project, the 
minimum RF limits must be met.  Be sure minimum RFs are met for 
critical targets before the calibration curve is used.  If RFs are not 
acceptable, do maintenance; replace septa, liner, disks and/or cut 
6-12" off the column and recalibrate.  Samples associated with RFs 
which do not meet minimum limits must be flagged or narrated. 

11.3.7.3 8270 - The % RSD should be less than or equal to 20% for each 
target compound.  If ≥10% of the target compounds in the ICAL do 
not meet criteria, the curve is invalid and may not be used for 
quantitation.  (See table 5 for DOD).  Any target compounds 
>20%RSD must be ≤40%RSD if the curve is to be used for 
quantitation.  Samples which historically do not have results above 
the reporting limit for the failing compound (>40%RSD) may be 
analyzed under a failing curve if a refit of the MRL standard is 
within 70-130%. If the samples do quantitate above the reporting 
limit, they must be repeated under a compliant curve.  If failing 
compounds are known to be sensitive to a project, the samples in 

%RSD =  
SD
RF

 x 100
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that project must be analyzed under an ICAL which meets 20%RSD 
(or >0.99 as described below) 

11.3.7.4 8270 and 625 - If the % RSD of any target compound is > limits, 
construct a linear regression calibration curve of area ratio (A/Ais) 
versus concentration, or the inverse of the concentration, using the 
equation of a line (see below).  The origin (0,0) may not be used as 
a calibration point, but the regression may be forced through zero.  
The Correlation Coefficient must be ≥ 0.99 (0.995 for DOD) and a 
refit of the low standard into the curve should produce a result 
which meets 70-130% recovery.  If the Calibration Correlation is not 
met, linear regression may not be used to quantitate the target.  
Non-linear calibrations may be used if they meet the requirements 
of 8000C.  It is good lab practice to mark all target compounds on 
a curve to identify target compounds calculated using linear 
regression.  Delaware HSCA does not allow linear regression nor 
quadratic curves. 

This method of quantitation uses the equation of a line (y=mx+b).   
where: 
y = Instrument response (area ratio of sample to IS) 
m = Slope of the line (also called the coefficient of x) 
x = Concentration, or inverse of concentration, of the 
calibration standard 
b = The intercept 

11.3.7.5 ICV- inject and analyze the ICV to verify the initial calibration 
immediately after the curve.  The percent recovery should meet 70-
130% (80-120% for DOD) for all target compounds.  See ADM-ICAL.  
If an analyte's percent recovery is outside the limits, corrective 
action should be taken.  Due to the poor performance of reactive 
compounds (including, but not limited to, benzaldehyde, Aniline, 
2,2’-oxybis (1-chloropropane, atrazine, and benzidine), some 
failures in the ICV may arise.  Analysis may continue if these targets 
are not detected in the samples.  These are not typical targets.  If 
the non-compliant targets are detected in the samples, recalibrate, 
obtain a compliant ICV, and reanalyze the samples. 

11.3.8 Instrument blank - Inject and analyze a blank.  The results must be less than 
the reporting limit. 

11.3.9 Only after the calibration has passed all of the above criteria may samples be 
analyzed. 
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11.4 Daily GC/MS Calibration Verification (CCV) 

11.4.1 Frequency - A calibration standard (CCV) must be analyzed daily before 
sample analysis and every 12 hours during analysis.    For DOD QSM 5.0, a 
closing CCV is also required. 

11.4.2 Limits and Corrective Action –  

11.4.2.1 Minimum RF requirements for 8270 (guidance for 625) - For each 
target compound,the minimum response factor should meet the 
limits in Table 4.  For those compounds known to be critical to a 
project, the minimum RF limits must be met.  This is the same 
check that is applied during the initial calibration.  If the minimum 
response factors are not met for critical targets, the system must 
be evaluated, corrective action must be taken, and a compliant CCV 
must be obtained before sample analysis begins.  Some possible 
problems are standard mixture degradation, injection port inlet 
contamination, contamination at the front end of the analytical 
column, and active sites in the column or chromatographic system.  
N-nitroso-di-n-propylamine; hexachlorocyclopentadiene; 2,4-dintro-
phenol; and 4-nitrophenol typically have very low RFs and tend to 
decrease in response as the chromatographic system begins to 
deteriorate or the standard material begins to deteriorate.  They are 
usually the first to show poor performance. 

11.4.2.2 Calculate the %D for each compound using the calculations below. 
 

 For linear regression calibration, calculate the percent 

drift using: 
  where: 
  Cc = Calculated concentration of Calibration Check 

Compound standard. 
   CT = Theoretical concentration of prepared standard. 

 For calibrations based on RF, calculate the percent 
difference using: 

100 x 
RF

RF - RF = Difference % v
 

where RFv is the response factor from the analysis of the 

verification standard and RF  is the mean response factor 
from the initial calibration. 

11.4.2.3 %D Limits: For target compounds, the %D should (must for DOD and 
625) meet ≤20%.  Analysis may continue if up to 20% of the 
compounds included in the initial calibration are >20%D.   Those 
that fail must be within 40%D. If failing compounds are known to be 
sensitive to a project, those samples must be repeated under a 

100 x 
C

C - C = Drift %
T

c T  
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compliant CCV.  If the CCV fails with a high bias, all associated non-
detect samples may be reported, even if the MB or LCS fails high or 
if >20% of the compounds failed. Any samples with hits that are 
associated with a CCV>20%D must be flagged or analyzed under a 
compliant CCV.  For the DOD QSM 5.0, the closing CCV limits are 
50-150% recovery for the targets of interest. 

11.4.2.4 If a CCV fails, a return to control must be demonstrated before 
samples are analyzed. A second CCV may be analyzed immediately 
following the first.  If the second CCV fails to produce results within 
acceptance criteria, then either 

 perform and document corrective action and then 
demonstrate acceptable performance with two 
consecutive CCVs, or 

 perform a new ICAL 

11.4.2.5 For DOD, if any CCV fails criteria for the target compounds with the 
analytical sequence; 

Recalibrate and re-analyze all affected samples, or 

Immediately analyze two consecutive CCVs, and if both pass, the 
samples may be reported without re-analysis or qualification.  
Immediately is defined as beginning within 1-hour of failed CCV, 
otherwise sample analyses cannot be used. 

If outlying CCV analyses are to be reported with DOD samples, the 
client must be notified prior to reporting.   

11.4.3 When any data is reported with a non-compliant CCV, the CCV is flagged in 
the report and explained in the case narrative.  For DOD, the laboratory must 
notify the client prior to reporting data associated with a noncompliant CCV.  
For DOD, data reported with a non-compliant CCV must be Q-flagged and 
explained in the case narrative.  Reporting samples with an unacceptable CCV 
is only appropriate in cases where the samples cannot be reanalyzed. 

11.4.4 Internal Standards Verification -   

11.4.4.1 Internal standard retention time – the retention times of the internal 
standards in the CCV must be evaluated immediately after or 
during data acquisition.  If the retention time for any internal 
standard changes by more than 30 seconds from that in the mid-
point standard level of the ICAL, then the chromatographic system 
must be inspected for malfunctions and corrections must be made, 
as required.  When corrections are made, reanalysis of samples 
analyzed while the system was malfunctioning is required. 

11.4.4.2 Internal standard response -   If the EICP area for any of the internal 
standards changes by a factor of two (-50% to +100%) from the mid-
point standard of the ICAL, correct the problem – recalibration may 
be required.  Once corrections have been made, reanalysis of 
associated samples is required unless a matrix interference can be 
clearly demonstrated by the first analysis and associated results 
from each outlying Internal Standard shall be flagged as estimated. 
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12) Sample Preparation and Analysis 

12.1 Sample Preparation - Samples may be prepared using any of the following SOPs, 
depending upon requirements of the sample matrix and/or client request: 

EXT-3510C  EXT-3541 
EXT-3640A   EXT-3620B 
EXT-3660B  EXT-3580 
EXT-3665A 

12.2 GC/MS Analysis and Evaluation 

12.2.1 Analyze sample and QC in an analytical batch in compliance with the 
frequency requirements in ADM-BATCH and this SOP. 

12.2.1.1 If a daily analytical sequence will not include an extracted MB, 
analyze an instrument blank with the opening QC to demonstrate 
instrument cleanliness prior to sample analysis.  The instrument 
blank has the same acceptance criteria as the MB.  If the instrument 
blank fails, correct the problem and obtain an acceptable 
instrument blank before continuing analysis. 

12.2.2 Spike the 1 mL extract obtained from sample preparation with 10 µL of the 
internal standard solution just prior to analysis.  Use the same operating 
conditions as was used for initial calibration.  Verify the internal standards for 
each sample, standard, and QC sample as per the QC Section. 

12.2.3 If the response for any quantitation ion exceeds the initial calibration curve 
range of the GC/MS system, extract dilution must take place.  Additional 
internal standard must be added to the diluted extract to maintain the 
required 40 ng/µL of each internal standard in the extracted volume.  The 
diluted extract must be reanalyzed.  Dilutions are performed as per the 
company ADM-DIL SOP. 

12.2.4 Check for possible carryover.  Pay particular attention to situations where 
samples containing low levels of target analyte were analyzed one or two 
injections after samples containing levels of target analyte near or over the 
high end of the calibration range.  Reanalyze as needed to confirm. 

12.2.5 If the software integrates a peak incorrectly, follow the policies and 
procedures for manual integration in CE-QA002. 

12.2.6 Store the extracts at <-10ºC, protected from light in screw-cap vials equipped 
with unpierced Teflon lined septa.  Archive extract in freezer for 3 months 
after analysis. 

12.3 Data Interpretation 

12.3.1 The qualitative identification of compounds determined by this method is 
based on retention time, and comparison of the sample mass spectrum, after 
background correction, with characteristic ions in a reference mass spectrum.  
The reference mass spectrum must be generated by the laboratory using the 
conditions of this method.  The characteristic ions from the reference mass 
spectrum are defined to be the three ions of greatest relative intensity, or any 
ions over 30% relative intensity if less than three such ions occur in the 
reference spectrum.  Compounds should be identified as present when the 
criteria below are met. 

12.3.1.1 The intensities of the characteristic ions of a compound maximize 
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in the same scan or within one scan of each other.  Selection of a 
peak by a data system target compound search routine where the 
search is based on the presence of a target chromatographic peak 
containing ions specific for the target compound at a compound-
specific retention time will be accepted as meeting this criterion.  
See Table 2 for method-recommended ions for each analyte. 

12.3.1.2 The RRT of the sample component is within ± 0.06 RRT units of the 
RRT of the standard component.  If the RRT has changed by more 
than 0.06 RRT units since the last update, this indicates a 
significant change in system performance and corrective action 
must be taken and the ICAL must be rerun to reestablish the 
retention times.  Calculate the RRT: 

StndardInternalofRT
analyteofRT = RRT  

12.3.1.3 The relative intensities of the characteristic ions agree within 30% 
of the relative intensities of these ions in the reference spectrum. 

12.3.1.4 Structural isomers that produce very similar mass spectra should be 
identified as individual isomers if they have sufficiently different GC 
retention times.  Sufficient GC resolution is achieved if the height of 
the valley between two isomer peaks is less than 25% of the sum of 
the two peak heights.  Otherwise, structural isomers are identified 
as isomeric pairs. 

12.3.1.5 Identification is hampered when sample components are not 
resolved chromatographically and produce mass spectra containing 
ions contributed by more than one analyte.  When gas 
chromatographic peaks obviously represent more than one sample 
component (i.e., a broadened peak with shoulder(s) or a valley 
between two or more maxima), appropriate selection of analyte 
spectra and background spectra is important.   

12.3.1.6 Examination of extracted ion current profiles of appropriate ions 
can aid in the selection of spectra, and in qualitative identification 
of compounds.  When analytes coelute (i.e., only one 
chromatographic peak is apparent), the identification criteria can be 
met, but each analyte spectrum will contain extraneous ions 
contributed by the coeluting compound. 

12.3.2 For samples containing components not associated with the calibration 
standards, a library search may be made for the purpose of tentative 
identification.  

12.3.3 If the detector becomes saturated from a high concentration sample run a 
blank after the sample to demonstrate the instrument is free from carry-over.  
If there is contamination, take corrective action.  The instrument must be 
demonstrated to be free from contamination before analysis may continue. 
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13) Troubleshooting 

13.1 Glass Insert/ Sleeve- Replace as needed. The insert should always be replaced before a 
new calibration and the o-ring should be replaced with the insert.  Indicators include: 

• A significant or sudden change in chromatography, or 

• Difficulty in meeting % deviation criteria for a calibration check, or 

• Reduced sensitivity to key compounds (Nitrophenols, 
Hexachlorocyclopentadiene) is the best symptom of a dirty injector.  

13.2 Septum - Replaced approximately every 150 injections. A retention time shift or poor 
baseline chromatography is a common symptom. 

13.3 Autosampler syringe - Cleaned daily and after samples with a particularly bad matrix. 
The syringe should be rinsed with methylene chloride; the plunger is rinsed, wiped 
with a Kimwipe, and rinsed again.  The syringe should be replaced with a new one if 
loose action is noted or inconsistent action is evident (uniform fluctuation in response, 
area counts) or obvious wear. 

13.4 Injection Port - The port and the port/column interface should be cleaned as needed 
(when replacing the insert is ineffective and in conjunction with column pruning).  Port 
should be reamed with a wire brush and swabbed with methylene chloride.  Disc and 
washer can be sonicated in methylene chloride and then baked in the kiln at 400 ºC for 
30 minutes, but should be replaced if wear is evident.  The capillary inlet should also 
be cleaned in methylene chloride and the septum nut is sonicated in methylene 
chloride also. 

13.5 Column Pruning - Cut back one revolution as needed.  Indicators are same as insert 
replacement and is another remedy if insert replacement does not yield the desired 
results.  After initial cut a graphite ferrule should first be installed and then another 
short length of column removed ( cut should be carefully examined for smoothness - 
no jagged edges).  The column end should extend 6 mm past the ferrule when 
installed (use the white out or septum marking method for reference). 

13.6 Column Replacement - As needed, usually every 2-3 months for moderate sample 
volumes.  Symptoms are ineffectiveness of insert replacement, injector cleaning, or 
column pruning to rectify a problem or when resolution becomes difficult (such as key 
isomeric pairs: anthracene/ phenanthrene, chrysene/ benzo(a)anthracene, and benzo 
(b)/benzo(k)fluoranthene).  All ferrules replaced with column change. 

13.7 Syringe Rinse Solvent - Supply is replenished as needed.  Old solvent is discarded and 
vial rinsed before refilling.  Rinse waste and sample waste vials are replaced when 
residue appears. 

13.8 Carrier Gas - Tank is changed before pressure reaches approximately 200psi to avoid 
impurities that may be delivered by a nearly empty tank.  Leak check with snoop after 
change. 

13.9 System Baking - When the system is to be idle oven temperature should be set to 100°C 
to avoid water vapor condensation in column.  Baking of injector, column, interface 
may be done for short periods of time to eliminate contaminants due to sample matrix 
residuals.  Temperatures should not exceed recommended column temperature limits. 
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13.10 Source Cleaning - Performed on an as-needed basis.  Source is cleaned/replaced when 
persistent difficulty in meeting and maintaining acceptable DFTPP tune checks is 
encountered.  This is indicated by : 1.)  reduced high-mass sensitivity (DFTPP m/z 
365<1% of 198 or PFTBA m/z 502<0.5%) 2.) High EM setting resulting in excessive 
signal and inconsistent response in both tune file and instrument methods.  A dirty 
source can sometimes be diagnosed by jagged lens-ramp plots in addition to tune 
difficulties.  The procedure for removing and cleaning the ion source is followed as in 
the instrument Manual. 

13.11 Electron Multiplier - Preventive Maintenance or replacement as needed.  Method of 
cleaning and conditioning a new EM can be found in accompanying literature from the 
manufacturer (Channeltron/Galileo).  Cleaning is usually necessary when source 
replacement is not having a significant effect on instrument sensitivity.  Replacement 
of the EM is necessary when cleaning does not yield the desired results, or when there 
is a catastrophic event (outlined in literature). 

13.12 Leak Detection - A manual tune should be monitored at set intervals for peak 
characteristics of air leakage (abundance of ions corresponding to N2, H2O, O2 ), or an 
Ion gauge reading taken regularly can show changes in vacuum.  Proper Ion gauge 
readings should be in the 10-5 - 10-6 torr range. 

13.13 Internal Standard Syringe - Rinsed with methylene chloride before and after use.  The 
Teflon tip is checked for wear regularly and the tip, plunger or entire syringe is 
replaced when necessary. 

13.14 Splitless Liner Preparation - Remove dirty glass wool plug.  Solvent rinse splitless liner 
with methylene chloride, pack with glass wool to an approximate 5mm thickness and 
then bake in the kiln at 400 ºC for one hour.   

13.15 Maintenance log - All Preventive maintenance, as well as instrument repair, should be 
documented in the appropriate instrument maintenance log.  Most routine 
maintenance and troubleshooting are performed by laboratory staff.  Other 
maintenance or repairs may, or may not require factory service, depending upon the 
nature of the task.  Any maintenance performed by outside services must also be 
documented – either through notes in the log or through documents provided by the 
service.  The log entries will include the date maintenance was performed, symptoms 
of the problem, serial numbers of major equipment upgrades or replacements.  The 
datafile name of the first acceptable run after maintenance is to be documented in the 
maintenance log 

14) Data Acquisition 

14.1 The data acquired is transferred via Chemstation™ to LIMS electronically.   

14.2 Specifics pertaining to data review are contained in ADM-DREV. 

14.3 Data reporting is handled by the LIMS.  More information is in ADM-RG. 

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



SVOCs by 8270 
 SOC-8270, Rev. 11  
 Effective: 11/9/15 
 Page 23 of 56 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

STANDARD OPERATING PROCEDURE 

15) Calculations and Data Reduction Requirements 

15.1 Sample concentrations are reported in µg/L for waters and µg/kg for soils and other 
non-aqueous samples.  For DOD, J-flag all results between the LOD and the LOQ. 

15.2 The GC/MS data stations, in current use, all use the H-P RTE Integrator to generate the 

raw data used to calculate the standards xRF  values, the sample amounts, and the 
spike values.  The software does three passes through each data file.  The first two 
identify and integrate each internal standard and surrogate.  The third pass uses the 
time-drift information from the first two passes to search for all method analytes in the 
proper retention times and with the proper characteristic quantitation ions.  The 
primary and secondary quantitation ions are given in Table 2.  The internal standard 
with which the analytes are associated changes with each column and is documented 
in the Initial Calibration Summary Report.   

15.3 Calculations:  Once an analyte has been identified, the quantitation of that analyte is 
calculated as follows, depending upon matrix.  See Table 3 for list of internal 
standards used for quantitation and their associated analytes. 

15.4 Internal standard calibration  

15.4.1 Aqueous samples 

Concentration (µg/L) = 
))()()((

))()()((

∗isis

tiss

VVRFA
VDCA

 

Where: 

As = Area (or height) of the peak for the analyte in the sample. 

Ais = Area (or height) of the peak for the internal standard. 

Cis = Concentration of the internal standard in the concentrated sample extract 
in mg/L. 

D = Dilution factor, if the sample or extract was diluted prior to analysis.  If no 
dilution was made, D=1.  The dilution factor is always dimensionless. 

Vi= Volume of the extract injected (µL).  The nominal injection volume for 
samples and calibration standards must be the same.  *Vi is not used in the 
equation.  Vi is not needed when a mass/volume concentration (mg/L) is used 
for Cis .  Vi is needed if only the mass (ng) is used for Cis. 

RF = Mean response factor from the initial calibration.  Unlike calibration 
factors for external standard calibration, the response factor is dimensionless. 

Vs = Volume of the aqueous sample extracted or purged (mL).  If units of liters 
are used for this term, multiply the results by 1000.   

Vt = Volume of the concentrated extract (uL) 

Using the units specified here for these terms will result in a concentration in 
units of mg/L ÷ 1000, which is equivalent to µg/L. 
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15.4.2 Soil and Nonaqueous samples 

Concentration (µg/kg) = 
))()()((

))()()((

∗isis
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Where:  

As, Ais, Cis, D, Vi, Vt, and RF  are the same as for aqueous samples, and  
Ws = Weight of sample extracted (g).  Either a dry weight or wet weight may be 
used, depending upon specific application of the data.  If units of kilograms are 
used for this term, multiply the results by 1000. 

15.5 Linear Regression 

If a linear calibration that does not pass through the origin has been employed, then 
the regression equation is rearranged and the concentration of the analyte is 
calculated from the area response (y), the slope (a), and the intercept (b). When using 
this form of linear calibration, it is the laboratory's responsibility to ensure that the 
calculations take into account the volume or weight of the original sample, the dilution 
factor (if any), and dry weight (as applicable). One approach to this calculation is to 
perform the original linear regression using the concentration of the analyte in the 
final extract volume or the volume purged. The concentration of the analyte in the 
sample may then be calculated as follows: 

15.5.1 Aqueous samples 

Concentration (µg/L) = )(

))()((

s

tex

V
VDC

 

where: 
C = Concentration in the final extract (mg/L) 
D = Dilution factor 
Vt = Volume of the concentrated extract (uL) 
Vs = Volume of the aqueous sample extracted (mL).  If units of liters are 
used for this term, multiply the results by 1000. 

15.5.2 Non-Aqueous samples 

For solid samples, substitute the weight of the sample, W, for Vs.  

15.6 Sample concentrations are reported when all QC criteria for the analysis have been met 
or the results are qualified with a footnote. 

15.7 Data reporting and review is handled by a computerized LIMS System.  Specifics 
pertaining to reporting and review are discussed in ADM-DREV. 
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16) Quality Control, Acceptance Criteria and Corrective Action 

16.1 Frequency of QC Samples -  Method blanks, laboratory control samples, and matrix 
spikes are prepared one per extraction batch of 20 or fewer samples. See ADM-BATCH.  
Client specific QC requirements shall always be considered for matrix-specific QC. 

16.2 Acceptance Criteria and Corrective Action for QC Samples 

16.2.1 LCS/LCSD – To establish accuracy and precision for all target compounds 
within the batch, the LCS is typically extracted in duplicate (LIMs limitation to 
report compounds not requested on client QC). 

16.2.1.1 Limits – Recovery Acceptance criteria is listed in the Data Quality 
Objectives Table under the appropriate method.  If LCSD is used to 
evaluate precision, use the limits for Duplicates (RPD).  Both the LCS 
and the LCSD must meet recovery limits.  Client –specific QAPP 
requirements and Program requirements (DOD QSM, MASS CAM, 
etc) supersede lab control limits listed in the DQO Table.  The 
project manager must associate the job with the correct limits in 
LIMS.  The associated limits for each Folder are available to the 
analyst through LIMS. 

16.2.1.2 Results from both LCS and LCSD shall be reported.  Do not report a 
combination of the two LCSs as a single LCS. 

16.2.1.3 Corrective Action - if the acceptance criteria are not met for the 
control analytes, correct the problem, then reextract and reanalyze 
the batch or complete a Nonconformity Form (NCAR) to qualify 
these data in the case narrative.  Non-detect sample results 
associated with a high recovery may be reported without 
qualification.     

16.2.2 MS/MSD –  

16.2.2.1 Limits - Acceptance criteria for precision and recovery is listed in 
the Data Quality Objectives Table under the appropriate method.  
Acceptance criteria for DOD is the same as LCS criteria.   

16.2.2.2 Corrective Action - If the acceptance criteria for recovery is not met, 
but the LCS is in control, assume matrix interference, note the 
matrix interference in the case narrative and flag the specific 
analytes in the parent sample.  RPD – If the RPD between MS/MSD is 
out of limits, repeat unless there is assignable matrix interference, 
historical failures, or lack of volume. If the pair is not repeated, 
note the reason on the data quality checklist.  Examples may 
include product layers on aqueous samples that may result in non-
homogenous subsampling, non-homogenous soil samples, 
chromatographic interferences resulting in poor peak resolution 
and inconsistent integrations, or poor purging efficiencies 
(indicated by surrogate recovery).  The outlying RPD should be 
mentioned in the Case Narrative so that data may be flagged 
appropriately. 
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16.2.3 MB - 

16.2.3.1 Limits - The method blank must demonstrate that interferences 
from the analytical and preparation steps are under control.  No 
target analytes should be detected above the LOQ (1/2 LOQ for 
DOD) in the method blank, with the exception of common 
laboratory contaminants, such as phthalates.  Phthalates are 
allowed in the method blanks up to a concentration of 5 times the 
reporting limit (up to the LOQ for DOD).   

16.2.3.2 Corrective Action - If targets are detected greater than the 
acceptance criteria, re-extract the batch or flag the data 
appropriately.  Flagging is only appropriate in cases where the 
samples cannot be reanalyzed.  Non-detect samples associated with 
a contaminated MB may be reported without qualification.  Samples 
with results greater than 5 times (10 times for DOD) the 
contamination may be reported without qualification. 

16.2.4 Surrogates 

16.2.4.1 Frequency – Added to all client samples and QC samples. 

16.2.4.2 Limits – see the Data Quality Objectives Table or client QAPP. 

16.2.4.3 Corrective Action 

• If surrogates are diluted more than 10 times, report as "D", diluted 
below calibration.  For package reports, include initial and confirmation 
analysis results.  High outlying recoveries associated with non-detect 
sample results need not be re-extracted.  They need only be noted in 
the case narrative as high bias with non-detect results. 

• If any of the surrogate compounds fail to meet the recovery acceptance 
criteria, check calculations, sample preparation logs, the surrogate 
compound spiking solutions, and the instrument operation.  If the 
calculations were incorrect, correct the calculations and verify that the 
surrogate compound recoveries meet their acceptance criteria.  If no 
surrogate spiking solution was added or if the surrogate spiking 
solution was improperly prepared, concentrated, or degraded, re-extract 
and reanalyze the samples.  If the instrument malfunctioned, correct the 
instrument problem and reanalyze the sample extract.  Sample results 
shall be reported from analysis in which both surrogates have 
acceptable recovery, unless matrix interferences are present. 

• If the above actions do not correct the problem, then the problem may 
be due to a sample matrix effect.  To determine if there was matrix 
effect, take the following corrective action steps. 

o Re-extract and reanalyze the sample.  EXCEPTION:  If surrogate 
compound recoveries in a sample used for a matrix spike and/or 
matrix spike duplicate were considered unacceptable, then it 
should be re-extracted/ re-analyzed only if surrogate compound 
recoveries met the surrogate acceptance criteria in both the 
matrix spike and matrix spike duplicate. 

o If the surrogate compound recoveries meet acceptance criteria in 
the re-extract/reanalyzed sample then the problem was within 
the Laboratory’s control.  Therefore, submit only data from the 
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re-extraction/reanalysis. 

o If the surrogate recoveries fail to meet the acceptance criteria in 
the re-extracted/reanalyzed sample, then submit data from both 
analyses.  Distinguish between the initial analysis and the re-
extraction/ reanalysis on all. 

16.2.5 Internal Standards Verification - The internal standard responses and 
retention times in every standard, sample, and QC sample must be evaluated 
against the most recent CCV (the internal standards in the CCV are evaluated 
against the midpoint of the ICAL).  If the retention time for any internal 
standard changes by more than 30 seconds from the last CCV, the 
chromatographic system must be inspected for malfunctions and corrections 
must be made, as required.  If the EICP area for any of the internal standards 
changes by a factor of two (-50% to +100%) from the last CCV correct the 
problem – recalibration may be required.  Once corrections have been made, 
reanalysis of associated samples is required unless a matrix interference can 
be clearly demonstrated by the first analysis and associated results from each 
outlying Internal Standard shall be flagged as estimated.   

16.2.6 Ongoing verification of the LOD and LOQ are required.  See CE-QA011 for 
requirements. 

17) Data Records Management 

Records are maintained according to CE-GEN003 and ADM-ARCH. 

18) Contingencies for Handling Out Of Control Data 

If data is produced that is out of control and is not to be re-analyzed due to sample volume 
restrictions, holding times, or QC controls can not be met, flag and narrate appropriately. 

19) Method Performance 

19.1 Detection and Quantitation limits are determined for each type of matrix commonly 
analyzed. Determine limits according to the requirements in CE-QA011.  The 
supporting information is filed with the QA office. 

19.2 Demonstration of Capability is performed according to CE-QA003. 

19.3 Accuracy and Precision Data is available in the referenced method. 

20) Summary of Changes 

• Incorporated change form for closing CCV for DOD QSM 5.0.  

• Removed Large Volume Injector throughout. 

• Removed QSM 4.2 LCS/MS/Surr limits table and referenced the client QAPP instead.  The 
limits in 4.2 and 5.0 are different and the client QAPP limits trump the QSM.  4.2 and 5.0 
limits are available for review in LIMS. 

• Added 1,4-dioxane to the Internal Surrogate association Table 3 under 1,4-
dichlorobenzene-d4. 

• Updated Quality Control Summary (Table 5) for QSM 5.0 and DNREC HSCA. 

• Changed column from ZB-5 to ZB-Semivolatiles 
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• Updated Instrument Operating Parameters 

21) References and Related Documents 

• Method 8270D Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW-846, February 2007. 

• Method 8000C Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW-846, March 2003 

• Guidelines Establishing Test Procedures for the Analysis of Pollutants 40 CFR Part 136 June 
1999. 

• Department of Defense (DOD) Quality Systems Manual (QSM) Version 4.2, Oct. 2010. 

• Department of Defence (DOD) Quality Systems Manual (QSM) for Environmental 
Laboratories.  Version 5.0, July 2013.  

• Massachusetts Compendium of Analytical Methods (CAM), Massachusetts Department of 
Environmental Protection, Bureau of Waste Site Cleanup, July 1, 2010. 

• Standard Operating Procedures for Chemical Analytical Programs Under the Hazardous 
Substance Cleanup Act, Delaware Department of Natural Resources and Environmental 
Control Site Investigation and Restoration Branch.  January 2010. 

22) Appendix  

• Figure 1 Tailing Factor Calculation 

• Table 1  DFTPP Key Ions and Abundance Criteria 

• Table 2  Characteristic Ions for SemiVolatile Compounds 

• Table 3  SemiVolatile Internal Standards with Corresponding Analytes Assigned for 
Quantitation 

• Table 4 Minimum RFs 

• Table 5 Quality Control Summary 

• Appendix A – Instrument Operating Conditions 
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TABLE 1 

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 
 

Mass 625 Ion Abundance Criteria 8270D Ion Abundance Criteria 

 51 30-60% of mass 198 10-80% of mass 198 

 68 < 2% of mass 69 < 2% of mass 69 

 70 < 2% of mass 69 < 2% of mass 69 

127 40-60% of mass 198 10-80% of mass 198 

197 < 1% of mass 198 < 2% of mass 198 

198 Base peak, 100% relative abundance Base peak, or >50% of Mass 442 

199 5-9% of mass 198 5-9% of mass 198 

275 10-30% of mass 198 10-60% of mass 198 

365 > 1% of mass 198 > 1% of mass 198 

441 Present but < mass 443 Present but <24% of mass 442 

442 >50% of Mass 198 Base peak, or >50% of Mass 198 

443 17-23% of mass 442 15-24% of mass 442 
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TABLE 2 

CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 
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TABLE 2 (cont.) 
CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 
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TABLE 2 (cont.) 
CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 
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TABLE 2 (cont.) 
CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 
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TABLE 2 (cont.) 
CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 
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TABLE 2 (cont.) 
CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS 
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Table 3 
SemiVolatile Internal Standards with Corresponding Analytes Assigned for Quantitation 

 
1,4-Dichlorobenzene-d4  Naphthalene-d8  Acenaphthene-d10  

Aniline  Acetophenone  Acenaphthene  
Benzyl alcohol  Benzoic acid  Acenaphthylene  
Bis(2-chloroethyl) ether  Bis(2-chloroethoxy)methane  1-Chloronaphthalene  
Bis(2-chloroisopropyl) ether  4-Chloroaniline  2-Chloronaphthalene  
2-Chlorophenol  4-Chloro-3-methylphenol  4-Chlorophenyl phenyl ether  
1,3-Dichlorobenzene  2,4-Dichlorophenol  Dibenzofuran  
1,4-Dichlorobenzene  2,6-Dichlorophenol  Diethyl phthalate  
1,2-Dichlorobenzene  α,α-Dimethyl- Dimethyl phthalate  
Ethyl methanesulfonate phenethylamine  2,4-Dinitrophenol  
2-Fluorophenol (surr)  2,4-Dimethylphenol  2,4-Dinitrotoluene  

Hexachloroethane  Hexachlorobutadiene  2,6-Dinitrotoluene  
Methyl methanesulfonate  Isophorone  Fluorene  
2-Methylphenol  2-Methylnaphthalene  2-Fluorobiphenyl (surr)  
4-Methylphenol  Naphthalene  Hexachlorocyclopentadiene  
N-Nitrosodimethylamine  Nitrobenzene  1-Naphthylamine  
N-Nitroso-di-n-propylamine  Nitrobenzene-d8 (surr)  2-Naphthylamine  
Phenol  2-Nitrophenol  2-Nitroaniline  

Phenol-d6 (surr)  N-Nitrosodi-n-butylamine  3-Nitroaniline  
2-Picoline  N-Nitrosopiperidine  4-Nitroaniline  
1,4-Dioxane 1,2,4-Trichlorobenzene  4-Nitrophenol  
  Pentachlorobenzene  
  1,2,4,5-Tetrachlorobenzene  
  2,3,4,6-Tetrachlorophenol  
  2,4,6-Tribromophenol (surr)  
  2,4,6-Trichlorophenol  
  2,4,5-Trichlorophenol  
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Table 5 
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INSTRUMENT OPERATING CONDITIONS 
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 1,4-DIOXANE IN WATER BY SOLID PHASE EXTRACTION (SPE) AND GAS 
CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) WITH SELECTIVE ION 

MONITORING (SIM)  

1) Scope and Applicability 

1.1 This SOP uses EPA Method 522 and 8270D to determine the concentration of 1,4-
Dioxane in water.  Method 522 was written for drinking water, reagent water, finished 
ground water, and surface waters.  Method 8270D was written for wastewater.  

1.2 The EPA 522 method cites two single laboratory MRLs of 0.036 and 0.047 ug/L using 
this method in reagent water, but allows the MRL to be based upon the intended use of 
this method.  The laboratory’s current MRLs and MDLs are in the Data Quality 
Objectives Table.  At the time of this writing of this SOP: 

ug/L MDL - calculated MDL-capped LOD MRL/LOQ 

522 0.008 0.02 NA 0.04 

8270 0.008 0.02 0.1 0.2 

1.3 Method 3535A extraction method is referenced when analyzing by Method 8270D.  

2) Summary of Procedure 

2.1 A water sample is fortified with the isotopically labeled SUR, 1,4-dioxane-d8. The 
sample is extracted by passing a 100-mL sample through an SPE cartridge (Waters AC-
2 Sep-Pak) to extract the method analyte and SUR.  The compounds are eluted from the 
solid phase with a small amount of dichloromethane (DCM), approximately 1.5 mL. The 
extract volume is adjusted to 2 mL, and the IS, tetrahydrofuran-d8 (THF-d8), is added. 
Finally, the extract is dried with anhydrous sodium sulfate.  Analysis of the extract is 
performed by GC/MS using splitless injection with a high-resolution fused silica 
capillary GC column interfaced to an MS operated in the SIM mode. The analyte, SUR 
and IS are separated and identified by comparing the acquired mass spectra and 
retention times to reference spectra and retention times for calibration standards 
acquired under identical GC/MS conditions. The concentration of the analyte is 
determined by comparison to its response in calibration standards relative to the IS. 

2.2 The laboratory uses a column with 0.25 um film thickness instead of 1.4 um film 
thickness.  This modification was evaluated per the requirements of the method: 

2.2.1 The laboratory analyzed an Initial Demonstration of Precision and Accuracy 
(IDPA) in 4 replicates of Surface water with a TOC=5.  A 10 ug/L spike 
recovered 87% with a RSD of 8.7%. 

2.2.2 The IDPA in 4 replicates of ground water with CaCO3= 433 mg/L. A 10 ug/L 
spike recovered 90% with an RSD of 1.7%. 
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3) Definitions 

3.1 Internal Standard (IS) – A pure analyte, which is extremely unlikely to be found in any 
sample, which is added to an extract or standard solution in a known amount and used 
to measure the relative responses of the method analyte and SUR.  The IS must be an 
analyte that is not a sample component. 

3.2 Laboratory Control Sample (LCS) - LABORATORY FORTIFIED BLANK (LFB) – An aliquot of 
reagent water or other blank matrix to which known quantities of the method analyte 
and all the preservation compounds are added. The LCS is processed and analyzed 
exactly like a sample, and its purpose is to determine whether the methodology is in 
control, and whether the laboratory is capable of making accurate and precise 
measurements.  Percent recovery is calculated for the method analyte.   

3.3 Matrix Spike (MS) - LABORATORY FORTIFIED SAMPLE MATRIX (LFSM) – An aliquot of a 
Field Sample to which known quantities of the method analyte and all the preservation 
compounds are added. The MS is processed and analyzed exactly like a sample, and its 
purpose is to determine whether the sample matrix contributes bias to the analytical 
results. The background concentrations of the analyte in the sample matrix must be 
determined in a separate aliquot or duplicate sample and the measured values in the 
LFSM corrected for background concentrations. 

3.4 Matrix Spike Duplicate (MSD) - LABORATORY FORTIFIED SAMPLE MATRIX DUPLICATE 
(LFSMD) – A Field Sample Duplicate of the Field Sample used to prepare the MS, which 
is fortified, extracted and analyzed identically to the MS. The MSD is used instead of 
the Field Duplicate to access method precision and accuracy when the occurrence of 
the method analyte at a concentration greater than the MRL is infrequent.  

3.5 Duplicate Sample (DUP) – A laboratory duplicate.  A field sample that is prepared and 
analyzed in an identical manner as the sample. The relative percent difference between 
the sample and Duplicate is calculated and used to assess laboratory precision. 

3.6 Surrogate (SUR) - Surrogates are organic compounds which are similar to analytes of 
interest in chemical composition, extraction, and chromatography, but which are not 
normally found in environmental samples.  The purpose of the surrogate is to evaluate 
the preparation and analysis of samples.  Surrogate is spiked into all blanks, 
standards, samples and matrix spikes prior to extraction. Percent recovery is 
calculated for the surrogate. 

3.7 Method Blank (MB) - LABORATORY REAGENT BLANK (LRB) – An aliquot of reagent water 
or other blank matrix that is treated exactly as a sample including exposure to all 
glassware, equipment, solvents, reagents, sample preservatives, ISs, and SURs that are 
used in the extraction batch. The MB is used to determine if the method analyte or 
other interferences are present in the laboratory environment, the reagents, or the 
apparatus. 

3.8 Continuing Calibration Verification Standard (CCV) – Continuing Calibration Check 
(CCC) Standard - A standard containing the method analyte, IS and SUR injected into 
the instrument at specified intervals and is used to verify the validity of the initial 
calibration. 

3.9 Independent Verification Standard (ICV) - QUALITY CONTROL SAMPLE (QCS) – A sample 
or standard prepared using a Stock Standard Solution of the method analyte that is 
obtained from a source different from the source of calibration standards. The second 
source standard is used to fortify the ICV at a known concentration. The ICV is used to 
check calibration standard integrity. 
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3.10 Selective Ion Monitoring (SIM) – Mass spectrometry technique where ions resulting 
from fragmentation are selectively monitored, therefore excluding other ions.  The 
technique enhances sensitivity as compared to full scan analysis.  Because the analysis 
results in significantly less mass spectral information, this gain in sensitivity is made at 
the expense of analyte selectivity.  Therefore, the use of SIM results in significantly 
lower instrument detection limits, but increases the uncertainty associated with the 
analysis. 

3.11 Batch – Up to 20 samples for a preparation batch.  Up to 24 hours for an analytical 
batch.  See ADM-BATCH for more information. 

4) Health and Safety Warnings 

4.1 All appropriate safety precautions for handling solvents, reagents and samples must 
be taken when performing this procedure.  This includes the use of personnel 
protective equipment, such as, safety glasses, lab coat and the correct gloves.   

4.2 Chemicals, reagents and standards must be handled as described in the laboratory 
safety policies, approved methods and in MSDSs where available.  Refer to the 
Environmental, Health and Safety Manual and the appropriate MSDS prior to beginning 
this method. 

4.3 This method uses Methylene Chloride, a known human carcinogen.  Viton brand gloves 
should be used while rinsing, pouring or transferring the solvent. 

4.4 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 at all times.  Sources of flammable gases (e.g., 
pressurized hydrogen) should be clearly labeled. 

4.5 Waste Management and Pollution Prevention 

• It is the laboratory’s practice to minimize the amount of solvents, acids and 
reagent used to perform this method wherever feasible.  Standards are 
prepared in volumes consistent with methodology and only the amount needed 
for routine laboratory use is kept on site.  The threat to the environment from 
solvent and reagents used in this method can be minimized when recycled or 
disposed of properly. 

• The laboratory will comply with all Federal, State and local regulations 
governing waste management, particularly the hazardous waste identification 
rules and land disposal restrictions as specified in the EH&S Manual. 

• For further information see SMO-SPLDIS 

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



1,4-Dioxane 
 SOC-1,4-Dioxane, Rev. 1  
 Effective: 01/27/14 
 Page 4 of 22 

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R  

STANDARD OPERATING PROCEDURE 

5) Cautions 

5.1 Carrier gas - Inline purifiers or scrubbers should be in place for all sources of carrier 
gas.  These are selected to remove water, oxygen, and hydrocarbons.  Purifiers should 
be changed as recommended by the supplier.  Tank is changed before pressure 
reaches approximately 200psi to avoid impurities that may be delivered by a nearly 
empty tank.  Leak check with snoop after change. 

5.2 All glassware must be meticulously cleaned. Wash glassware according to EXT-GC and 
solvent rinse with DCM or purge and trap grade methanol.  Dry in a low temperature 
oven (<120 °C) or air dry. 

6) Interferences 

6.1 Method interferences may be caused by contaminants in solvents, reagents (including 
reagent water), sample bottles and caps, and other sample processing hardware that 
lead to discrete artifacts and/or elevated baselines in the chromatograms. All items 
such as these must be routinely demonstrated to be free from interferences (less than 
1/3 the MRL for 522) under the conditions of the analysis by analyzing blanks. 
Subtracting blank values from sample results is not permitted. 

6.2 Preservatives are added to samples to ensure sample stability during shipping and 
storage prior to analysis. The potential exists for trace-level organic contaminants in 
these reagents. Interferences from these sources should be monitored by analysis of 
blanks, particularly when new lots of reagents are acquired. 

6.3 Solid phase extraction cartridges may be a source of interferences. The analysis of 
field and laboratory reagent blanks can provide important information regarding the 
presence or absence of such interferences. Brands and lots of SPE devices should be 
tested to ensure that contamination does not preclude analyte identification and 
quantitation. 

6.4 High laboratory background levels of 1,4-dioxane have been reported to be associated 
with air contamination.  If 1,4-dioxane is detected in LRBs, room air should be 
considered as a possible source. 

6.5 Raw GC/MS data from all blanks, samples, and spikes must be evaluated for 
interferences. Determine if the source of interference is in the preparation of the 
samples.  Corrective action should be taken to eliminate the interferences. 

6.6 Contamination by carryover can occur whenever high-concentration and low-
concentration samples are sequentially analyzed.  To reduce carryover, the sample 
syringe must be rinsed out between samples with solvent.  Whenever an unusually 
concentrated sample is encountered, it should be followed by the analysis of an 
instrument blank to check for carryover. 

7) Personnel Qualifications and Responsibilities 

7.1 It is the responsibility of the analyst to perform the analysis according to this SOP and 
to complete all documentation required for data review.  Analysis and interpretation of 
the results are performed by personnel in the laboratory who have demonstrated the 
ability to generate acceptable results utilizing this SOP.  This demonstration is in 
accordance with the training program of the laboratory.  Final review and sign-off of 
the data is performed by the department supervisor/manager or designee.   

7.2 Training – see CE-QA003. 
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8) Sample Collection, Containers, Preservation, and Storage 

8.1 Bottle sets: 

8.1.1 Certified clean containers provided by the laboratory are purchased 500 mL 
amber glass bottles with Teflon lined lids.   

8.1.2 Dechlorination for 522 samples – if sample is drinking water or suspected to 
contain residual chlorine - 25 mg of Dry Sodium sulfite is added to the 500 
mL sample bottle prior to shipment to the field.   

8.1.3 For UCMR samples, or upon client request, provide sodium bisulfate 
preservative (0.5 g for each 500 mL bottle) to be added after dechlorination.  

8.1.4 No preservatives are added to 8270 samples. 

8.2 Field Sampling Requirements for 522 Samples: 

8.2.1 Once the sample has filled the bottle (does not need to be headspace–free), 
cap and agitate by hand until the sodium sulfite is dissolved. 

8.2.2 Chemical Preservation – After the sample has been dechlorinated, add 0.5 
gram of sodium bisulfate to reduce the pH to less than 4.  This step may be 
completed by the laboratory EXCEPT: UCMR samples are required to be 
preserved in the field and must be rejected by the lab if received pH>4. 

8.2.3 SAMPLE SHIPMENT AND STORAGE –  

For 522 Samples-Samples must be chilled during shipment and must not 
exceed 10 °C during the first 48 hours after collection.  Depending upon the 
water temperature at the time of collection, samples may need to be pre-
cooled to reduce their temperature before being packed on ice for shipment.  

8.3 Field Sampling Requirements for 8270 Samples -  Samples are to be iced or 
refrigerated to 0-6°C from the time of collection until extraction.  If samples are 
received out of temperature, the client is consulted before analysis.  If analyzed, the 
discrepancy is noted in the case narrative. 

8.4 Sample Receipt Requirements and Acceptance Policy (522 only). 

8.4.1 When received at the laboratory, sample temperature must be confirmed to 
≤10 °C within 48 hours of collection and ≤6ºC if received after 48 hours of 
collection.  If samples are received on the same day as sampling, the 
temperature may exceed 10 °C if the samples are packed on ice or with frozen 
gel packs.  Samples stored in the lab must be held ≤ 6 °C until extraction, but 
should not be frozen. Freezing samples may compromise the sealed cap or 
result in sample bottle breakage. 

8.4.2 Verification of sample dechlorination – Upon the receipt of samples at the 
laboratory, verify that field samples were dechlorinated at the time of 
collection. UCMR samples must be verified <0.1 mg/L with MICRO check 
strips.  Other samples can be verified with a DPD chlorine test kit. 

8.4.3 UCMR samples which do not meet temperature, pH, and chlorine 
requirements must be rejected.  They are not to be analyzed.  The client must 
be notified to resample. 
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8.5 SAMPLE AND EXTRACT HOLDING TIMES –  

8.5.1 522 - Samples may be stored as described above for up to 28 days from 
collection. Sample extracts, as prepared in Sample Preparation Section, may 
be stored in the freezer and protected from light for an additional 28 days.  

8.5.2 8270 - Samples must be extracted within 7 days and the extracts analyzed 
within 40 days following extraction. 

8.6 Sample receipt, handling, and custody are discussed in SMO-GEN and SMO-ICOC. 

9) Equipment and Supplies 

9.1 VIALS – Various sizes of glass vials with PTFE-lined screw caps for storing standard 
solutions and extracts, including glass 2-mL autosampler vials with PTFE-faced septa. 

9.2 VOLUMETRIC FLASKS – Class A, various sizes, including 1, 5, and 10 mL for 
preparation of standards.  

9.3 GRADUATED CYLINDERS – Glass, various sizes, including 100 and 500 mL for 
measurement of sample volumes. 

9.4 MICRO SYRINGES – Suggested sizes include 10, 25, 50, 100, 250, 500, and 1000 μL. 

9.5 ANALYTICAL BALANCE – Capable of weighing to the nearest 0.0001 g – calibrated 
according to ADM-DALYCK. 

9.6 SOLID PHASE EXTRACTION (SPE) APPARATUS 

• SPE CARTRIDGES –Waters AC-2 SepPak (PN JJAN20229) 

• VACUUM EXTRACTION MANIFOLD – Equipped with flow/vacuum control 
(Supelco cat. # 57250-U or equivalent). 

• SAMPLE DELIVERY SYSTEM – transfer tube system (Supelco “Visiprep”, cat. # 
57275 or equivalent), which transfers the sample directly from the sample 
container to the SPE cartridge.  

9.7 VACUUM SYSTEM – Sufficient capacity to maintain a vacuum of approximately 15 to 25 
inches of mercury. 

9.8 Gas Chromatograph/Mass Spectrometer System -. 

Instrument ID Instrument 
Configuration Manufacturer Part Serial Number Year 

Acquired 

Gas 
Chromatograph 7890A CN10391141 

Mass Spec 
Detector HP5975C US1037615 

AutoSampler HP7693 CN10340022 

Injector HP7693 CN10340059 

Computer 
Workstation IBM Think Center MXL0340NKM 

GC/MS 5975E 
(R-MS-56) 

Analytical 
Software Chemstation G1701EA   

2010 

9.9 Column:  HP 5 MS - 30 m x 0.25 mm ID x 0.25 μm film thickness fused-silica capillary 
column or equivalent.   
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9.10 pH Test strips – pHydrion by Mikro 1-12 or EMD ColorpHast 0-14 or equivalent. 

10) Standards and Reagents 

10.1 Solvents:  Solvents must be of sufficient purity to permit usage without lessening the 
accuracy of the determination or introducing interferences.  Solvents are to be 
pretested according to CE-GEN007. 

• Methanol – PR-GC Grade BSGC230-4 

• Methylene Chloride (DCM) – B&J Brand GC2, Capillary GC or GC/MS Grade or 
equivalent. 

10.2 Sodium Sulfate – prepared according to EXT-SUL. 

10.3 Helium – 99.999% or better, GC carrier gas. 

10.4 Reagent Water - Purified water which does not contain any measurable quantities of the 
method analyte or interfering compounds at or above 1/3 the MRL for 1,4-dioxane. In 
addition, there must be no interferences with the SUR or IS. 

10.5 Stock Standard Solutions  

10.5.1 Commercially prepared stock standards are typically used when available at a 
concentration of 100 ug/mL or more.  They must be A2LA or ISO9000 
certified by the manufacturer.  Standard concentrations can be verified by 
comparison versus an independently prepared standard. Alternatively, 
prepare stock standard solutions at a concentration of 1000 μg/mL by 
dissolving 0.0100 g of reference material in methylene chloride or other 
suitable solvent and diluting to volume in a 10 mL volumetric flask.  Larger 
volumes can be used at the convenience of the analyst.  When compound 
purity is assayed to be 96% or greater, the weight can be used without 
correction to calculate the concentration of the stock standard. 

10.5.2 Transfer stock standard solutions into Teflon-sealed crimp top autosampler 
vials. Store in the freezer and protect from light, or store as recommended by 
the manufacturer. Standards should be checked frequently for signs of 
degradation or evaporation, especially just prior to preparing calibration 
standards from them.  

10.5.3 Standards expire per Expiration Policy (CE-QA012) unless otherwise indicated. 

10.6 Internal Standard Solution – tetrahydrofuran-d8. –  The nominal concentration of the 
standard is 1000 ng/μL.  For stocks and preparations, see Table 3.  Each 2 mL of 
sample extract undergoing analysis should be spiked with 1 μL of the 1000 ug/mL 
internal standard solution, resulting in a concentration of 500 ng/mL of each internal 
standard.       

10.7 Surrogate standard – 2000 ug/mL 1,4-dioxane-d8 – purchased Restek 30614. 

10.8 GC/MS Tuning Standards –  

10.8.1 522 - A methylene chloride solution containing 2ng of bromofluorobenzene 
(BFB). 

10.8.2 8270 - Tune standard solution (50 ppm) – Add 500 uL of 1000 ppm 
purchased stock DFTPP to a 10 mL flask and dilute to volume with methylene 
chloride.  For the tune, inject a quantity of this solution to equal 50 ng of 
DFTPP. 
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10.9 Calibration Standards - Prepare the following calibration standards: 0.002 ng/μL, 0.01 
ng/μL, 0.02 ng/μL, 0.1 ng/μL, 0.2 ng/μL, 0.5 ng/μL, 1.0 ng/μL, 5.0 ng/μL.  See Table 
3 for preparation details. 

10.10 ICV - The independent calibration verification (ICV) standard is prepared at a nominal 
0.2 ng/μL concentration from stock solutions (see Table 3).  The ICV is prepared at the 
time of initial calibration.  

10.11 CCV - The daily calibration standard (CCV) is prepared the same as the calibration 
standards (see Table 3).    

10.12 MS/MSD – 

10.12.1 Method 522 – Spike the MS and MSD with the 5 ug/mL spiking solution.  
Rotate between low and medium concentrations.  Prepare as a sample. 

10.12.2 Method 8270 – Spike the MS and MDS with the 5 ug/mL spiking solution for a 
medium level concentration. Prepare as a sample. 

10.13 MB –  

10.13.1 522 UCMR - In a sample collection bottle, add 25 mg dry sodium sulfite and 
fill with DI.  Mix thoroughly.  Add 0.5 g sodium bisulfate and mix.  Prepare as 
a sample.  If sodium sulfite is not added to the MB, each lot of sodium sulfite 
must be tested and kept on file. 

10.13.2 8270 – Prepare DI as a sample. 

10.14 LCS – In a 500 mL sample collection bottle, add 25 mg dry sodium sulfite and fill with 
DI. Mix thoroughly.  Add 0.5 g sodium bisulfate and mix.  Prepare as a sample.  

10.14.1 Method 522 - Spike the LCS with the 5 ug/mL spiking solution to produce a 
concentration at the MRL. 

10.14.2 Method 8270 - Spike the LCS with the 5 ug/mL spiking solution to produce a 
medium level concentration. 

11) Method Calibration 

11.1 Initial Calibration – Follow the policies in ADM-ICAL  If discrepancies exist between this 
SOP and ADM-ICAL, use the policies in this SOP. 

11.1.1 The lowest concentration level should be at the reporting level.  The 
remaining levels define the working linear range of the analytical system.  
Starting with the lowest level, analyze each calibration standard and tabulate 
the area response of the characteristic quantitation ions vs. concentration for 
method analyte, internal standard and surrogate.  Method 522 samples must 
be analyzed with a curve calculated through the use of linear or quadratic fit.  
Average Response Factor may be used for other samples.  A weighted curve is 
permitted at the discretion of the analyst.  The curve may be forced through 
zero, but the origin (0,0) may not be used as a curve point.  Once the curve is 
used on samples, the calibration curve may not be changed until recalibration. 

11.1.2 Frequency - Each GC/MS system must be initially calibrated prior to 
conducting any sample analysis, whenever major instrument maintenance or 
modification is performed or if the calibration verification technical 
acceptance criteria have not been met. 
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11.1.3 Linear Regression - Establish the initial calibration curve using an internal 

Calibration.  Plot the area ratio response is

iss

A

))(C(A
 

 for each standard against 
the concentration Cs. 

11.1.4 ICAL Acceptance –  

11.1.4.1 522 - Quantitate each calibration point against the calibration 
curve.  Each calibration point, except the lowest point, should 
calculate to be within 80-120% recovery of the true value.  The 
lowest point should calculate to be within 60-140% of its true value.   

11.1.4.2 8270 – The correlation coefficient must be ≥0.99 and the low point 
must be within 70-130% of the true value. 

11.1.5 Corrective Action – If the criteria cannot be met, it will be difficult to meet 
ongoing QC criteria.  Restrict the range of calibration or remake and/or 
reanalyze the calibration standards, performing maintenance or adjusting the 
system as necessary. 

11.1.6 ICV - Following initial calibration, analyze an ICV standard.  Calculate the 
concentration using the typical procedure used for quantitation. The ICV must 
recover within 80-120% of the true value.  If recovery is outside of limits, 
check the system and the analytical procedure to locate and correct the 
problem or obtain another source. 

11.1.7 Instrument blank – Inject and analyze a blank.  The results must be less than 
the 1/3 reporting limit. 

11.2 Continuing Calibration Verification: 

11.2.1 Frequency –  

• Method 522: Following an acceptable tune, a low CCV (≤MRL) must be 
analyzed to begin the analytical sequence.  A CCV must be analyzed 
every 10 samples, and at the end of the analytical sequence.  No more 
than 20 field samples may be analyzed before starting a new analytical 
sequence (with a low CCV).   CCVs in the middle of the sequence must 
alternate between medium and high concentrations. 

• Method 8270: A calibration standard (CCV) must be analyzed daily 
before sample analysis and every 12 hours during analysis. 

11.2.2 Acceptance Criteria –  

11.2.2.1 Internal standard response -    

o Method 8270 - The EICP area for any of the internal standards 
must be within a factor of two (-50% to +100%) of the mid-point 
standard of the ICAL. 

o Method 522 - Evaluate the absolute area of the quantitation ion 
in the target, surrogate and internal standard.  It must not 
change by more than ±50% from the average area measured 
during initial calibration, and no more than ±30% from the most 
recent CCV (evaluate against the CCV from the previous run for 
the opening CCV).    
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11.2.2.2 Calculate the concentration of 1,4-dioxane and the SUR in the CCV. 
The calculated amount for 1,4-dioxane for medium and high level 
CCVs must be ± 30% (Method 522) or ± 20% (Method 8270) of the 
true value. The calculated amount for the lowest calibration level 
for 1,4-dioxane, which must be at a concentration less than or 
equal to the MRL, must be within ± 50% of the true value. If these 
criteria are not met, correct the problem.  This may require 
recalibration. Any Field Sample extracts that have been analyzed 
since the last acceptable calibration verification should be re-
analyzed after adequate calibration has been restored, with the 
following exception: if the CCV fails at the end of an analytical 
sequence (522) because the calculated concentration of the target 
compound or SUR is greater than 130% (150% for the low-level 
CCV), and Field Sample extracts show no detection for the target 
compound, non-detects may be reported without re-analysis.  Any 
samples with hits must be analyzed under a compliant CCV and the 
batch QC extracted with the samples must be re-run under a 
compliant CCV. 

11.2.3 Corrective Action -  If a CCV fails either recovery or area counts, corrective 
actions must be performed to continue to use the ICAL.  If routine corrective 
action procedures fail to produce a second consecutive (immediate) 
acceptable CCV, then either the lab has to demonstrate acceptable 
performance after corrective action with two consecutive CCVs, or a new ICAL 
must be performed.   Major maintenance may be required. 

When corrective action is taken, reanalysis of samples analyzed while the 
system was malfunctioning is required.  Update the reference spectra and 
retention times in the quantitation database for the instrument method or ID 
file.  The initial calibration average RF or calibration curve is then used in the 
quantitation of subsequent analyses. 

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



1,4-Dioxane 
 SOC-1,4-Dioxane, Rev. 1  
 Effective: 01/27/14 
 Page 11 of 22 

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R  

STANDARD OPERATING PROCEDURE 

12) Sample Preparation and Analysis 

12.1 Sample Preparation 

12.1.1 Prepare an extraction batch according to the frequency requirements in this 
SOP. 

12.1.2 Measure 100 mL sample/QC with a clean graduated cylinder. 

12.1.3 8270- Add sodium bisulfate to pH<4.   

12.1.4 Check and record the pH of all samples. 

12.1.5 Add 1.0 mL of 1 ug/mL surrogate for a concentration of 10 ug/L. 

12.1.6 Spike LCS and MS/MSD as per the Standards and Reagents Section.  Rotate 
522 MS/MSD between low and medium concentrations.  Use the medium 
concentration for 8270. Swirl to mix. 

12.2 SPE Procedure 

12.2.1 Cartridge Conditioning 

12.2.1.1 Fill the cartridge with approximately 1 mL of DCM, turn on the 
vacuum, and pull the solvent through, aspirating completely. 

12.2.1.2 Place reservoir over each cartridge and fill the cartridge with 
approximately 2 mL of methanol, turn on the vacuum, and pull the 
solvent through, aspirating completely. 

12.2.1.3 Fill the cartridge with approximately 2 mL of methanol and elute 
with vacuum to just above the top of the cartridge – not allowing 
the cartridge to go dry at the end.  From this point forward, do not 
allow the cartridge to go dry. 

12.2.1.4 Fill the cartridge with approximately 3 mL of reagent water, turn on 
the vacuum, and pull the water through, without allowing the 
cartridge to go dry. 

12.2.2 Sample Extraction – Fill each reservoir with sample.  Adjust the vacuum so 
that the approximate flow rate is 10 mL/min. After all the sample has passed 
through each SPE cartridge, detach the reservoir and draw air through the 
cartridge for 10 min at full vacuum. Turn off and release the vacuum. Proceed 
immediately with cartridge elution. 

12.2.3 CARTRIDGE ELUTION – Lift the extraction manifold top and insert a rack with 
2 mL volumetric collection tubes into the extraction tank to collect the 
extracts as they are eluted from the cartridges. Fill each cartridge with DCM. 
Pull enough of the solvent into the cartridge at low vacuum to soak the 
sorbent. Turn off the vacuum and vent the system. Allow the sorbent to soak 
in DCM for approximately 1 min. Apply a low vacuum and pull the DCM 
through the cartridge in a dropwise fashion into the collection tube. Continue 
to add DCM to the cartridge as it is being drawn through until the volume of 
extract is about 1.5 mL, estimated by the markings on the side of the 
collection tube. 

12.2.4 Remove collection tubes containing the extract from the vacuum manifold. 
Adjust the final volume as closely as possible to 2 mL with DCM. Small 
amounts of residual water from the sample container and the SPE cartridge 
may form a small immiscible layer with the extract. Read the volume on the 
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collection tube at the level of the DCM layer. Add 10 uL of the 100 ug/mL IS 
Spiking Solution for an IS concentration of 500 ng/mL. Mix well. A vortex 
mixer is recommended. To eliminate residual water, add a small amount of 
anhydrous sodium sulfate to a transfer pipet.  Pass the extract through the 
pipet and collect in autosampler vials.  Cap vials.  

12.2.5 Following sample preparation, sample extracts are then transferred to the 
freezer.  Extracts must be analyzed within 28 days of extraction.    

12.3 Set up the GC/MS to run with the following conditions: whenever these conditions are 
changed, a new IDC is required - see the requirements in EPA method 522. 

12.3.1 GAS CHROMATOGRAPH –  2-μL aliquot into a hot, splitless injection port held 
at 200 ºC with a split delay of 0.5 min. Temperature program the GC as 
follows: initial oven temperature of 32 ºC, hold for 4.0 min, ramp at 20 º/min 
to 200 ºC, ramp for 4.0 min, for a total run time of 16.4 min. Begin data 
acquisition at 6.0 min. Operate in a constant flow rate mode at a rate of 1.0 
mL per min. The MS ion source temperature is maintained at 230-300º C. 

NOTE: Using these conditions, all compounds of interest eluted before 9 min. 
However, it is important to complete the GC temperature program to ensure 
that co-extracted materials have eluted from the GC column prior to initiating 
the next analysis. 

12.3.2 MASS SPECTROMETER (MS) CONDITIONS – Operate the MS in SIM mode. Open 
the SIM window at 2.5 min.  Scan the MS in SIM mode at a rate of 2.35 
cycles/sec for m/z 46, 78, and 80 (IS) to scan for m/z 58 and 88 (TARGET), as 
well as 62, 64, and 96 (SUR). A minimum of five scans during the elution of 
each GC peak are required. Ten scans across each GC peak are recommended.  
Timing of the SIM segments must be set such that no chromatographic peak 
of interest begins or ends within 5 s of the beginning or end of the segment. 
Dwell times should be selected in order to provide a sufficient number of 
measurements across the chromatographic peak to accurately define the peak 
shape.  Too few measurements across the peak will result in poor definition 
of the peak and subsequently result in poor accuracy and precision of results.  
Too many measurements across the peak may result in inconsistent detector 
behavior over the calibration range.  Significant differences in dwell times may 
also affect sensitivity.   
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12.4 Tuning 

12.4.1 Frequency  

12.4.1.1 Method 522 – BFB tune prior to Initial Calibration.  Although not 
required, the tune may also be performed at the beginning of the 
daily window.   

12.4.1.2 Method 8270 – DFTPP tune prior to Initial Calibration and at the 
beginning of each 12 hour window.   

12.4.1.3 Combined 522 and 8270 – Both BFB and DFTPP tunes are required 
at the beginning of each 12 hour window.     

12.4.2 Acquisition – Obtain the spectrum for evaluation using one of the following 
options: 

• Three scans (the peak apex scan and the scans immediately preceding 
and following the apex) are acquired and averaged.  Background 
subtraction is required, and must be accomplished using a single scan 
acquired no more than 20 scans prior to the elution of standard.  The 
background subtraction should be designed only to eliminate column 
bleed or instrument background ions.  Do not subtract part of the 
standard peak or part of any other closely eluting peak. 

• Use one scan at the apex of the peak.  Background subtraction is 
required, and must be accomplished using a single scan acquired no 
more than 20 scans prior to the elution of standard. The background 
subtraction should be designed only to eliminate column bleed or 
instrument background ions.  Do not subtract part of the standard peak 
or part of any other closely eluting peak. 

• Use the average across the entire peak up to a total of 5 scans.  Peak 
integration must be consistent with standard operating procedure.  If 
the peak is wider than 5 scans, the tune will consist of the peak apex 
scan and the two scans immediately preceding and following the apex.  
Background subtraction is required, and must be accomplished using a 
single scan acquired no more than 20 scans prior to the elution of 
standard.  The background subtraction should be designed only to 
eliminate column bleed or instrument background ions.  Do not 
subtract part of the standard peak or part of any other closely eluting 
peak. 

• Use the average across the entire peak.  Peak integration must be 
consistent with standard operating procedure.  Background subtraction 
is required, and must be accomplished using a single scan acquired no 
more than 20 scans prior to the elution of standard.  The background 
subtraction should be designed only to eliminate column bleed or 
instrument background ions.  Do not subtract part of the standard peak 
or part of any other closely eluting peak. 

12.4.3 Acceptance Criteria  

Ion Abundance - Evaluate the spectrum obtained for the standard against the 
applicable tuning criteria in Table 2.  The GC/MS must meet the ion 
abundance criteria prior to further analyses.   If both 522 and 8270 samples 
are being analyzed in a sequence, both tunes must meet their applicable 
criteria. 
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12.5 GC/MS Analysis 

12.5.1 IDENTIFICATION OF ANALYTES – At the conclusion of data acquisition, use the 
same software that was used in the calibration procedure to identify peaks in 
predetermined retention time windows of interest. Use the data system 
software to examine the ion abundances of components of the 
chromatogram. Identify a sample component by comparison of its SIM mass 
spectrum to a SIM reference spectrum in the user-created database. The GC 
retention time of a method analyte should be within one to two sec of the 
retention time observed for that same compound in the most recently 
analyzed CCV standard. Ideally, the width of the retention time window 
should be based upon measurements of actual retention time variations of 
standards over the course of a day. Three times the standard deviation of a 
retention time can be used to calculate a suggested window size for an 
analyte. However, the experience of the analyst should weigh heavily in the 
interpretation of the chromatogram. When this method is performed in the 
SIM mode, verification of retention times is particularly important because 
less mass spectral information is being collected. 

12.5.2 IDENTIFICATION VERIFICATION USING ION RATIOS – When the QI of 1,4-
dioxane (m/z 88) is observed at the correct retention time, verify that it is 
truly present by verifying that the ratio of the confirmation ion (m/z 58) to the 
QI (m/z 88) is within an absolute ±20% of the ratio observed in a mid-range 
calibration standard. For example, if the ratio in the standard is 70%, then the 
ratio in a Field Sample must be within 50-90%. Ratios must be determined 
using the integrated areas for the QI and confirmation ion from their 
respective mass chromatograms. Using relative abundances obtained directly 
from the mass spectrum, whether or not it has undergone background 
subtraction, is not acceptable. Variations in system software and analyst 
subjectivity in selecting background spectra for subtraction can affect the 
validity of the ratio calculation when the relative abundance from the 
spectrum is used. Using a raw spectrum (not corrected for background) can 
also affect the validity of the ratio calculation. Use similar procedures for 
identification of the IS and SUR. Suggested QIs and confirmation ions for 
these compounds may be found in Table 1. 

12.5.3 If the response for any quantitation ion exceeds the initial calibration curve 
range of the GC/MS system, extract dilution must take place.  Additional 
internal standard must be added to the diluted extract to maintain the 
required amount of each internal standard in the extracted volume.  Dilutions 
are performed according to ADM-DIL.  The diluted extract must be 
reanalyzed. 

12.5.4 Check for possible carryover.  Pay particular attention to situations where 
samples containing low levels of target analyte were analyzed one or two 
injections after samples containing levels of target analyte near or over the 
high end of the calibration range.  Reanalyze as needed to confirm. 

12.5.5 If the software integrates a peak incorrectly, follow the policies and 
procedures for manual integration in the Manual Integration Policy (CE-
QA002). 
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13) Troubleshooting 

13.1 Maintenance log - All Preventive maintenance, as well as instrument repair, should be 
documented in the appropriate instrument maintenance log.  Most routine 
maintenance and troubleshooting are performed by laboratory staff.  Other 
maintenance or repairs may, or may not require factory service, depending upon the 
nature of the task.  Any maintenance performed by outside services must also be 
documented – either through notes in the log or through documents provided by the 
service.  The log entries will include the date maintenance was performed, symptoms 
of the problem, serial numbers of major equipment upgrades or replacements.  The 
datafile name of the first acceptable run after maintenance is to be documented in the 
maintenance log. 

13.2 Gas Chromatograph 

13.2.1 Whenever GC maintenance is performed, care should be taken to minimize 
the introduction of air or oxygen into the column.  Injection port maintenance 
includes changing the injection port liner, seal, washer, o-ring, septum, 
column ferrule, and autosampler syringe as needed.  Liners and seals should 
be changed when recent sample analyses predict a problem with 
chromatographic performance.  In some cases liners and seals may be 
cleaned and re-used. 

13.2.2 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.   

13.2.3 Over time, the column will exhibit poorer 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.  This is especially true when 
evident in conjunction with calibration difficulties.   

13.3 Mass Spectrometer 

13.3.1 Certain maintenance is performed by staff or instrument service staff, 
including pump oil changed, vacuuming boards, etc., as recommended by the 
manufacturer. 

13.3.2 MS source cleaning should be performed as needed, depending on the 
performance of the unit.  This may be done by the analyst or by instrument 
service staff. 

13.3.3 Tune the MS as needed to result in consistent and acceptable performance 
while meeting the required ion abundance criteria. 

14) Data Acquisition 

14.1 The data acquired is transferred via Chemstation™ to LIMS electronically.   

14.2 Specifics pertaining to data review are contained in ADM-DREV. 

14.3 Data reporting is handled by the LIMS.  More information is in ADM-RG 
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15) Calculations and Data Reduction Requirements 

15.1 Extract concentration from linear regression calibration: 
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Where: 
As  = Area (or height) of the peak for the analyte in the sample. 
Ais  = Area (or height) of the peak for the internal standard. 
Cis  = Concentration of the internal standard in the concentrated sample extract in 

µg/L. 
D  = Dilution factor, if the sample or extract was diluted prior to analysis.  If no 

dilution was made, D=1.  The dilution factor is always dimensionless. 
m  = Slope of the line 
b  = The y intercept. 

15.2 Extract Concentration from Response Factor Calibration: 

Concentration (µg/L) = 
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Where: 
As  =  Area (or height) of the peak for the analyte in the sample. 
Ais  =  Area (or height) of the peak for the internal standard. 
Cis =  Concentration of the internal standard in the concentrated sample 

extract in µg/L. 
D  =  Dilution factor, if the sample or extract was diluted prior to analysis.  If no 

dilution was made, D=1.  The dilution factor is always dimensionless. 

RF  =  Mean response factor from the initial calibration.  Unlike 
calibration factors for external standard calibration, the response factor is 
dimensionless 

15.3 Concentration in the original sample: 

Concentration (µg/L) = )(
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where: 
C = Concentration in the final extract (ug/L) 
D = Dilution factor 
Vt = Volume of the concentrated extract (mL) 
Vs = Volume of the aqueous sample extracted (mL).   

15.4 Data Review 

Following primary data interpretation and calculations, all data is reviewed by a 
secondary analyst.  Following generation of the report, the report is also reviewed. 
Refer ADM-DREV for details. 
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16) Quality Control, Acceptance Criteria, and Corrective Action 

16.1 Internal Standard – for each sample, standard, and QC - Evaluate the absolute area of 
the quantitation ion in the target, surrogate and internal standard.   

16.1.1 Method 8270 - The EICP area for any of the internal standards must be within 
a factor of two (-50% to +100%) of the mid-point standard of the ICAL.  

16.1.2 Method 522 - The internal standard response must not change by more than 
±50% from the average area measured during initial calibration, or more than 
±30% from the most recent CCV.    

16.1.3 If the limits are not met, inject a second aliquot of the extract.  If the repeat is 
acceptable, report.  If it is not, check the calibration with a CCV.  If the CCV is 
acceptable, re-extract the sample or note in the case narrative. 

16.2 Frequency of QC Samples 

16.2.1 MB – one for every batch of samples extracted. 

16.2.2 LCS – one for each batch of samples extracted.  LCSDs should not be 
performed unless there is not enough volume for MSD. 

16.2.3 MS/MSD - one for each batch of samples extracted, rotated between low and 
medium concentrations from batch to batch. 

16.3 Limits for QC Samples 

16.3.1 MB-1,4-dioxane <1/3 MRL for both quantitation and confirmation ion.  For 
UCMR, the MB must be <0.023 ug/L. 

16.3.2 LCS (low)- 50-150% 

16.3.3 MS/MSD – Recovery:low 50-150%; medium and high 70-130%; RPD≤30% 
except when samples are <2x MRL ≤50%. 

16.3.4 Surrogate – 70-130% 

16.4 Corrective Action for QC Samples –  

16.4.1 MB - If limits are not met, samples should be reextracted whenever possible.  
If reextraction is not possible due to sample volume or holding times, flag the 
associated data. 

16.4.2 LCS -  If limits are not met, samples should be reextracted whenever possible.  
If reextraction is not possible due to sample volume or holding times, flag the 
associated data.  If the LCS has a high bias and the associated sample values 
are below the reporting limit, the sample data is accepted. 

16.4.3 MS/MSD - If the acceptance criteria for recovery is not met, but the LCS is in 
control, assume matrix interference, note the matrix interference in the case 
narrative and flag the specific analytes in the parent sample.  RPD – If the RPD 
between MS/MSD is out of limits, repeat unless there is assignable matrix 
interference, historical failures, or lack of volume. If the pair is not repeated, 
note the reason on the data quality checklist.  Examples may include product 
layers on aqueous samples that may result in non-homogenous subsampling, 
non-homogenous soil samples, chromatographic interferences resulting in 
poor peak resolution and inconsistent integrations, or poor purging 
efficiencies (indicated by surrogate recovery).  The outlying RPD should be 
mentioned in the Case Narrative so that data may be flagged appropriately. 
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16.4.4 Surrogates –  

• If surrogates are diluted more than 10 times, report as "D", diluted 
below calibration.  For package reports, include initial and confirmation 
analysis results.  High outlying recoveries associated with non-detect 
sample results need not be re-extracted.  They need only be noted in 
the case narrative as high bias with non-detect results. 

• If any of the surrogate compounds fail to meet the recovery acceptance 
criteria, check calculations, sample preparation logs, the surrogate 
compound spiking solutions, and the instrument operation.  If the 
calculations were incorrect, correct the calculations and verify that the 
surrogate compound recoveries meet their acceptance criteria.  If no 
surrogate spiking solution was added or if the surrogate spiking 
solution was improperly prepared, concentrated, or degraded, re-extract 
and reanalyze the samples.  If the instrument malfunctioned, correct the 
instrument problem and reanalyze the sample extract.  Sample results 
shall be reported from analysis in which both surrogates have 
acceptable recovery, unless matrix interferences are present. 

16.4.5 If the above actions do not correct the problem, then the problem may be due 
to a sample matrix effect.  To determine if there was matrix effect, take the 
following corrective action steps. 

• Re-extract and reanalyze the sample.  EXCEPTION:  If surrogate 
compound recoveries in a sample used for a matrix spike and/or matrix 
spike duplicate were considered unacceptable, then it should be re-
extracted/ re-analyzed only if surrogate compound recoveries met the 
surrogate acceptance criteria in both the matrix spike and matrix spike 
duplicate. 

• If the surrogate compound recoveries meet acceptance criteria in the re-
extract/reanalyzed sample then the problem was within the 
Laboratory’s control.  Therefore, submit only data from the re-
extraction/reanalysis. 

• If the surrogate recoveries fail to meet the acceptance criteria in the re-
extracted/reanalyzed sample, then submit data from both analyses.  
Distinguish between the initial analysis and the re-extraction/ reanalysis 
on all. 

17) Data Records Management 

Records are maintained according to CE-GEN003 and ADM-ARCH. 

18) Contingencies for Handling Out-Of- Control Data 

If data is produced that is out of control and is not to be re-analyzed due to sample volume 
restrictions, holding times, or QC controls can not be met, the data must be flagged and 
narrated appropriately.  
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19) Method Performance 

• The laboratory MRL of 0.04 ug/L was evaluated by extracting and analyzing 7 replicates of 
a standard spiked at the MRL.  The upper PIR was 130% and the lower PIR was 90%.  The 
supporting information is filed with the QA office. 

• Demonstration of Capability (IPA) is performed upon instrument set-up, whenever a new 
analyst begins independent analysis, and annually thereafter according to the laboratory’s 
Training SOP (CE-QA003).  The documentation of this method performance is retained by 
the Quality Assurance office. 

• METHOD PERFORMANCE IN SAMPLES WITH HIGH CONCENTRATIONS OF 1,1,1-
TRICHLORETHANE – Because of its widespread use as a chlorinated solvent stabilizer, 1,4-
dioxane may be found in the presence of high concentrations of 1,1,1-trichloroethane. The 
method was tested in a high TOC water matrix with up to 500 μg/L of 1,1,1-
trichloroethane added as a co-contaminant. No adverse affect was observed, and the 
method performed well within QC limits (data not shown). 

20) Summary of Changes 

• Added 8270 ICAL criteria 

• Specified that if the sodium sulfite is not added to the MB and LCS, it must be prequalified. 

• Added ICAL acceptance for 8270. 

• Updated Table in Section 1. 

• Adjusted sections for ALS format. 

21) References and Related Documents 

• EPA Method 522 DETERMINATION OF 1,4-DIOXANE IN WATER BY SOLID PHASE 
EXTRACTION (SPE) AND GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) WITH 
SELECTIVE ION MONITORING (SIM). Version 1, September, 2008.  National Exposure 
Research Laboratory Office of Research and Development USEPA, Cincinnati, Ohio. 

• Method 8270D Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW-846, February 2007. 

22) Appendix 

• Table 1 – RETENTION TIMES AND QUANTITATION IONS 

• Table 2 – TUNING CRITERIA 

• Table 3 – STANDARD PREPARATION 

• Table 4 – ANALYTICAL SEQUENCE 
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TABLE 1 
RETENTION TIMES AND QUANTITATION IONS (QIs) 

 
Compound Retention Time (min) SIM Ions (m/z) 
1,4-dioxane 8.85 58a, 88 
1,4-dioxane-d8 (SUR) 8.77 62, 64, 96 
THF-d8 (IS) 6.68 46, 78, 80 

 
Note: Suggested quantitation ion in bold. 
a. Ion traps may give a confirmation ion of m/z 57 for 1,4-dioxane instead of the typical m/z 58 
in quadrupole spectra and in many mass spectral libraries. If the instrument has been 
calibrated and passes bromofluorobenzene (BFB) criteria, then m/z 57 may be used as the 
confirmation ion on ion trap instruments. 

TABLE 2 
TUNING CRITERIA 

BFB KEY IONS AND ION ABUNDANCE CRITERIA 
__________________________________________________________ 
Mass    Ion Abundance Criteria                            
50    15-40% of mass 95 
75    30-80% of mass 95 
95    Base Peak, 100% relative abundance 
96    5-9% of 95 
173    <2% of 174 
174    >50% of Mass 95 
175    5-9% of 174 
176    >95% but <101% of 174 
177    5-9% of mass 176 

 
   DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

 

Mass 8270D Ion Abundance Criteria 

 51 10-80% of mass 198 

 68 < 2% of mass 69 

 70 < 2% of mass 69 

127 10-80% of mass 198 

197 < 2% of mass 198 

198 Base peak, or >50% of Mass 442 

199 5-9% of mass 198 

275 10-60% of mass 198 

365 > 1% of mass 198 

441 Present but <24% of mass 442 

442 Base peak, or >50% of Mass 198 

443 15-24% of mass 442 
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TABLE 3 - STANDARD PREPARATION 
Stocks 

Solution Parent Solution Initial 
Concentration 

Aliquot Final 
Volume 

Final 
Concentration 

Solvent 

Internal Standard Stock– 
TFH-d8   

441406(restek) 100% 0.25g 50 mL 5000 ug/mL DCM 

Primary Calibration 
Stock - 
1,4-dioxane  

JT Baker JT9231-4 100% 0.25g 50 mL 5000 ug/mL DCM 

Secondary Source Stock 
1,4-dioxane (ICV) 

EMD DX2090-6 100% 0.25g 50 mL 5000 ug/mL DCM 

Surrogate Stock 
1,4-Dioxane-d8 

Restek 30614 2000ug/mL  

Working Midstocks 
Solution Parent Solution Initial 

Concentration 
Aliquot Final 

Volume 
Final 

Concentration 
Solvent 

Internal Standard 
Midstock 

Internal Standard 
Stock 

5000 ug/mL 1 mL 5 mL 1000 ug/mL 
DCM 

Primary Calibration 
Stock 

5000ug/mL 200 uL Primary Calibration 
Midstock 
With Surrogate Surrogate Stock 2000ug/mL 500 uL 

10 mL 100 ug/mL each DCM 

ICV stock 5000 ug/mL 100 uL ICV Midstock with 
Surrogate 

Surrogate Stock 2000 ug/mL 0.25 mL 

10 mL 50 ug/mL each DCM 

Working Standards 

Solution Parent Solution Initial 
Concentration 

Aliquot Final 
Volume 

Final 
Concentration 

Solvent 

ICV Midstock with 
Surrogate 

50 ug/mL 0.04 mL 0.2 ug/mL ICV 

Internal Standard 
Midstock 

1000 ug/mL 5 uL 
10 mL 

500 ug/mL 
DCM 

Surrogate Spiking 
Solution 

Surrogate Midstock 2000 ug/mL 50 uL 100 mL 1 ug/mL MeOH 

Internal Standard 
spiking solution 

Internal Standard 
Midstock 

1000 ug/mL 1 mL 10 mL 100 ug/mL DCM 

LCS/MS Spiking 
Solution 

ICV Midstock with 
Surrogate 

50 ug/mL 2 mL 20 mL 5 ug/mL MeOH 

Initial Calibration Standards 
Initial Cal. Intermediate    
Std. 20 ug/mL 

Internal Std Working Std  
1000ug/mL 

Final 
Volume 

Solvent Final 
Concentration  

Final Concentration  
Int Std 

1 uL 5 uL 10mL 
 

DCM 0.002 ug/mL 0.5 ug/mL 

5 uL    0.01 ug/mL  
10 uL      

 
0.02 ug/mL  

 
50 uL       0.1 ug/mL   

100 uL       0.2 ug/mL   

250 uL       0.5 ug/mL   

500 uL       1.0 ug/mL   

2.5 mL       5.0 ug/mL   

  

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



1,4-Dioxane 
 SOC-1,4-Dioxane, Rev. 1  
 Effective: 01/27/14 
 Page 22 of 22 

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R  

STANDARD OPERATING PROCEDURE 

TABLE 4 
ANALYTICAL SEQUENCE 

 
 

Injection 
Number 

1 CCV-low
2 MB
3 LCS (low)
4 Sample 1
5 Sample 2
6 Sample 3
7 Sample 4
8 Sample 5
9 Sample 6

10 Sample 7
11 Sample 8
12 CCV-mid
13 Sample 9
14 Sample 9 MS
15 Sample 9 MSD
16 Sample 10
17 Sample 11
18 Sample 12
19 Sample 13
20 Sample 14
21 Sample 15
22 Sample 16
23 CCV-high
24 Sample 17
25 Sample 18
26 Sample 19
27 Sample 20

Repeat from Injection 1 for next analytical batch
No more than 20 field samples may be analyzed before restarting this sequence
Must close with a CCV
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1) Introduction and Scope 

This Quality Assurance Manual is applicable to the Rochester, NY facility. The Rochester 
Facility is a professional analytical services laboratory which performs chemical and 
microbiological analyses on a wide variety of sample matrices, including drinking water, 
groundwater, surface water, wastewater, soil, sludge, sediment, tissue, industrial and 
hazardous waste, air, and other material.  This QAM applies to Environmental work included in 
Rochester’s NELAC/ISO/IEC17025:2005/DOD scope of accreditation. 

The information in this QAM has been organized to meet the requirements found in the 
National Environmental Laboratory Accreditation Program (NELAP) Quality Systems Standards 
(2003 and 2009), the EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5, 
USEPA, 2001; and General Requirements for the Competence of Testing and Calibration 
Laboratories, ISO/IEC17025:2005. 

The purpose of the QA program at ALS is to ensure that our clients are provided with 
analytical data that is scientifically sound, legally defensible, and of known and documented 
quality. 

In support of this mission, the laboratory has developed a Quality Management System to 
ensure all products and services meet our client’s needs. The system is implemented and 
maintained by the Quality Assurance Program Manager (QA PM) with corporate oversight by 
the Quality Assurance Manger USA. 

See Appendix A for a glossary of Terms and Acronyms used throughout this Manual or used in 
Environmental work. 

2) Organization 

ALS is a diversified international analytical laboratory group which first established its 
operations in Queensland, Australia in 1975.  ALS has an enviable reputation for delivering a 
quality service which includes accurate and timely data, expert support and a culture of safety 
and innovation.   ALS employs over 8000 staff worldwide, and operates more than 240 
laboratories in 40 countries across Africa, Asia, Australia, Europe, North America and South 
America.  ALS operates internationally in 6 distinct service areas which include Coal, 
Environmental, Food, and Pharmaceutical, Industrial, Minerals and Tribology.  ALS services 
specifically support mining and exploration, commodity certification, environmental 
monitoring, equipment maintenance, food and pharmaceutical quality assurance and 
industrial operations.  The Company is now one of the largest analytical laboratory groups in 
the world.  For up-to-date information about ALS please refer to our website at 
www.alsglobal.com. 

See Appendix B for the Rochester laboratory’s organizational structure and the position within 
the parent organization. 
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3) Management 

The laboratory has developed a Quality Management System to ensure all products and 
services meet our client’s needs. The system is implemented and maintained by the Quality 
Assurance Program Manager (QA PM) with corporate oversight by the Quality Assurance 
Manger USA. These systems are based upon ISO/IEC17025:2005 standards, upon which 
fundamental programs (NELAC 2003, 2009 and DoD QSM) are based.  Implementation and 
documentation against these standards are communicated in corporate policy statements, this 
QAM, and SOPs.  Actual procedures, actions and documentation are defined in both 
administrative and technical SOPs.  Figure 3-1 shows the relationships of the quality systems 
and associated documentation.  

Management is responsible for maintaining and enforcing the Quality Policies throughout this 
manual and the associated Quality System.  By signing this Quality Assurance Manual, 
management is committing to compliance with the standards upon which this manual is based 
and to continually improving the effectiveness of the Quality System 

3.1 The documented elements of the Quality System include: 

• The Quality Assurance Manual 

• Standard Operating Procedures 

• Sample Management and Chain of Custody procedures 

• Statistical Control Charting 

• Standards Traceability 

• Ethics Training; Code of Conduct Employee Agreement 

• Document Control 

• Corrective Action Program 

• Management Reviews 

• Demonstration of Capability 

The effectiveness of the quality system is assessed in several ways, including: 

• Internal and External Audits covering all aspects of the organization 

• Annual Management Reviews 

• Analysis of Customer Feedback 

• Internal and External Proficiency Testing 

• Preventive Action documents 
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Figure 3-1  
 

Relationships of Quality Management Systems and Documentation 
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3.2 Roles and Responsibilities of Key Personnel 

The ALS/Rochester staff, consisting of approximately 50 employees, includes 
chemists, technicians and support personnel. They represent diverse educational 
backgrounds and experience, and provide the comprehensive skills that the laboratory 
requires. During seasonal workload increases, additional temporary employees may be 
hired to perform specific tasks.  See Appendix B for organization charts. 

ALS is committed to providing an environment that encourages excellence. All 
employees share the responsibility for maintaining and improving the quality of our 
analytical services. The responsibilities of key personnel within the laboratory are 
described below.  ALS/Rochester personnel assigned to these key positions are found 
in the resumes and organizational charts in Appendix B. Managerial staff members are 
provided the authority and resources needed to perform their duties.  The individuals 
listed below with the authority to stop work also have the authority to resume work.  
Only the individual that stopped work may authorize the resumption of work. 

• Operations Manager - The role of the Operations Manager is to provide 
operational and administrative leadership through planning, allocation and 
management of personnel and equipment resources.  The Operations Manager 
provides leadership and support for the QA program and is responsible for 
overall laboratory efficiency of the Rochester facility. The Operations Manager 
has the authority to stop work in response to quality problems. The Operations 
Manager also provides resources for implementation of the QA program, 
reviews and approves this QA Manual, reviews and approves standard operating 
procedures (SOPs), and provides support for business development. 

• Technical Directors – The Technical Directors provide direct supervision and 
training to laboratory analysts performing analyses in the specific laboratory 
section (Organics or Inorganics) for Technical Director is assigned.  The 
Technical Directors provide technical leadership and implement the Quality 
System in their sections.  Technical Directors monitor the validity of analyses 
performed and data generated to ensure reliable data. 

• Quality Assurance Program Manager - The responsibility of the Quality 
Assurance Program Manager (QA PM) is to oversee implementation of the 
quality program and to coordinate QA activities within the laboratory.  The QA 
PM is responsible for ensuring compliance with NELAC standards (and 
ISO/IEC17025:2005, DoD QSM, etc. as applicable). The QA PM works with 
laboratory staff to establish effective quality control and assessment plans and 
has the authority to stop work in response to quality problems. The QA PM is 
responsible for maintaining the QA Manual and performing an annual review of 
it; reviewing and approving SOPs and ensuring the annual review of each SOP; 
maintaining QA records such as metrological records, archived logbooks, PT 
study results, etc.; document control; conducting PT sample studies; approving 
nonconformity and corrective action reports; maintaining the laboratory’s 
certifications and approvals; performing internal QA audits; preparing QA 
activity reports; etc.  The QA PM reports directly to the Operations Manager and 
also reports indirectly to the USA Quality Assurance Manager. When evaluating 
data, the QA PM does so in an objective manner and free of outside, or 
managerial, influence. 
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• USA Quality Assurance Manager – The USA Quality Assurance Manager is 
responsible for the overall QA program at all the ALS Analytical laboratories in 
the United States. The USA Quality Assurance Manager is responsible for 
oversight of QA PMs regulatory compliance efforts (NELAC, 
ISO/IEC17025:2005, DOD, etc).  The USA Quality Assurance Manger approves 
company-wide SOPs; provides assistance to the laboratory QA staff and 
laboratory managers; prepares a quarterly QA activity report; etc.  

• Deputies - In the case of absence of the Operations Manager, Technical 
Director or QA PM, deputies are assigned to act in that role.  Deputies must be 
assigned when Technical Directors are absent for more than 15 consecutive 
calendar days.  If a Technical Director is absent for more than 65 consecutive 
calendar days, the accreditation authorities must be notified. 

Position Deputy 

Operations Manager Regional Operations 
Manager or Lead Technical 
Director 

Quality Assurance 
Program Manager 

USA Quality Assurance 
Manager  

Technical Director(s) Section Group Leader or 
experienced analyst 
meeting the qualifications 
of a Technical Director. 

• Environmental Health and Safety Officer (EH&S) - responsible for the 
administration of the laboratory health and safety policies. This includes the 
implementation of safety policies, the supervision of new-employee safety 
training, the review of accidents, incidents and prevention plans, the 
monitoring of hazardous waste disposal and the conducting of departmental 
safety inspections. The EH&S officer is also designated as the Chemical Hygiene 
Officer. The EH&S Officer has a dotted-line reporting responsibility to the ALS 
EH&S Director. 

• Client Services Manager is responsible for the Project Managers and the 
sample management office/bottle preparation sections. Client Services provides 
a complete interface with clients from initial project specification to final 
deliverables.  The Client Services Manager has the authority to stop 
subcontractor work in response to quality problems. 

• Project Manager - a scientist assigned to each client to act as a technical 
liaison between the client and the laboratory. The project chemist is 
responsible for ensuring that the analyses performed by the laboratory meet all 
project, contract, and regulatory-specific requirements. This entails 
coordinating with the ALS laboratory and administrative staff to ensure that 
client-specific needs are understood and that the services ALS provides are 
properly executed and satisfy the requirements of the client. 

• The Sample Management Office plays a key role in the laboratory QA program 
by maintaining documentation of the condition for all samples received by the 
laboratory. The sample management office staff is also responsible for the 
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proper disposal of samples after analysis. 

• Information Technology (IT) staff are responsible for the administration of the 
Laboratory Information Management System (LIMS) and other necessary 
support services. Other functions of the IT staff include laboratory network 
maintenance, IT systems development and implementation, education of 
analytical staff in the use of scientific software, Electronic Data Deliverable 
(EDD) generation, and data back-up, archival and integrity operations. 

3.3 Professional Conduct, Ethics, and Data Integrity 

ALS is committed to achieving the highest standards of ethical conduct.  Three 
mechanisms have been designed to achieve these goals:  the Code of Conduct 
Employment Agreement, the Confidentiality Agreement, and the Ethics and Data 
Integrity Policy.  Together, these agreements ensure freedom from undue internal and 
external commercial, financial, and other pressures or influences that could adversely 
affect the quality of work.  They protect customers’ confidential information and ALS’ 
proprietary rights.  They ensure avoidance of activities that would diminish confidence 
in the competence, impartiality, judgment or integrity of any ALS laboratory and staff. 

3.3.1 Professional Conduct 

The Code of Conduct and Confidentiality Agreements are administered by the 
Human Resources Department during orientation.  Original signed training 
records are maintained by the HR department in secure personnel files.  The 
Code of Conduct agreement provides a framework for decisions and actions 
in relation to conduct in employment.  It underpins commitment to a duty of 
care to all employees and to customers receiving our services.  The agreement 
covers a wide range of topics including, but not limited to, personal and 
professional behavior, conflicts of interest, gifts, confidentiality, legal 
compliance, security of information, and reporting fraud. 

The following are examples of the standards, and are not intended to be 
limiting or all-inclusive: 

• Under no circumstances is the willful act of fraudulent manipulation of 
analytical data condoned. Such acts are to be reported immediately to 
senior management for appropriate corrective action. 

• Unless specifically required in writing by a client, alteration, deviation or 
omission of written contractual requirements is not permitted. Such 
changes must be in writing and approved by senior management. 

• Falsification of data in any form will not be tolerated. While much 
analytical data is subject to professional judgment and interpretation, 
outright falsification, whenever observed or discovered, will be 
documented, and appropriate remedies and punitive measures will be 
taken toward those individuals responsible. 
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• It is the responsibility of all ALS employees to safeguard sensitive 
company information, client data, records, and information; and matters 
of national security concern should they arise.  The nature of our 
business and the well-being of our company and of our clients is 
dependent upon protecting and maintaining proprietary company/client 
information. All information, data, and reports (except that in the public 
domain) collected or assembled on behalf of a client is treated as 
confidential.  Information may not be given to third parties without the 
consent of the client.  Unauthorized release of confidential information 
about the company or its clients is taken seriously and is subject to 
formal disciplinary action.  All employees sign a confidentiality 
agreement upon hire to protect the company and client’s confidentiality 
and proprietary rights.   

3.3.2 Prevention and Detection of Improper, Unethical or Illegal Actions 

It is the intention of ALS to proactively prevent and/or detect any improper, 
unethical or illegal action conducted within the laboratory. This is performed 
by the implementation of a program designed for not only the detection but 
also prevention. Prevention consists of educating all laboratory personnel in 
their roles and duties as employees, company policies, inappropriate 
practices, and their corresponding implications as described here.   

In addition to education, appropriate and inappropriate practices are included 
in SOPs such as manual integration, data review and specific method 
procedures. Electronic and hardcopy data audits are performed regularly, 
including periodic audits of chromatographic electronic data.  Requirements 
are described in the SOP for Internal Quality Assurance Audits (CE-QA001)and 
details are listed in laboratory administrative SOPs. All aspects of this 
program are documented and retained on file according to the company 
policy on record retention. 

The Whistleblower Policy is intended to encourage and enable employees to 
raise concerns they may have regarding the practices of other members of the 
company and to promote responsible disclosure about issues where the 
interests of others are at risk.  The policy has provisions to ensure the 
whistleblower’s safety from retaliation or retribution.  Employees are 
encouraged to raise concerns directly with supervisors or managers, but may 
contact the ALS Integrity Hotline, an independent service by Deloitte, to report 
concerns anonymously.  The Hotline information is posted on the employee 
bulletin board and on the Rochester homepage. 

3.3.3 Laboratory Data Integrity and Ethics Training 

Each employee receives Data Integrity/Ethics Training within approximately 
one month of hire.  On an ongoing basis, all employees receive annual ethics 
refresher training.  Topics covered are documented in writing and all training 
is documented. It is the responsibility of the QA PM to ensure that the training 
is conducted as described.   

Key topics covered are the critical need for honesty and full disclosure in all 
analytical reporting, how and when to report data integrity issues, and record 
keeping. Training includes discussion regarding all data integrity procedures, 
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data integrity training documentation, in-depth data monitoring and data 
integrity procedure documentation.  

Trainees are required to understand that any infractions of the laboratory data 
integrity procedures will result in a detailed investigation that could lead to 
very serious consequences including immediate termination, or civil/criminal 
prosecution. 

The training session includes many concepts and topics, numerous examples 
of improper actions (defined by DoD as deviations from contract-specified or 
method-specified analytical practices and may be intentional or unintentional), 
legal and liability implications (company and personal), causes, prevention, 
awareness, and reporting mechanisms.   

3.3.4 Management and Employee Commitment 

ALS makes every attempt to ensure that employees are free from any 
commercial, financial, or other undue pressures that might affect their quality 
of work.  Related policies are described in the ALS Employee Handbook.  This 
includes: 

• ALS Integrity Hotline – An anonymous and confidential reporting system 
available to all employees that is used to communicate misconduct and 
other concerns. The third party program is administered Deloitte.  The 
program shall help minimize negative morale, promote a positive work 
place, and encourage reporting suspected misconduct without 
retribution. Associated upper management is notified and the 
investigations are documented. 

• Use of flexible work hours. Within reason and as approved by 
supervisors, employees are allowed flexible work hours in order to help 
ease schedule pressures which could impact decision-making and work 
quality. 

• Operational and project scheduling assessments are continually made 
to ensure that project planning is performed and that adequate 
resources are available during anticipated periods of increased 
workloads.  Procedures for subcontracting work are established, and 
within the ALS laboratory network additional capacity is typically 
available for subcontracting, if necessary. 

• Gifts and Favors – To avoid possible conflict of interest implications, 
employees do not receive unusual gifts or favors to, nor accept such 
gifts or favors from, persons outside the Company who are, or may be, 
in any way concerned with the projects on which the Company is 
professionally engaged.  

All employees are required to sign and adhere to the requirements set forth in 
the Code of Conduct, Laboratory Ethics and Data Integrity Procedures (CE-
GEN-001), and Confidentiality Agreement. 
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3.4 ALS/ROCHESTER APPROVED SIGNATORIES 

The following ALS/Rochester employees are authorized to issue certified analytical 
reports and sign other critical documents (such as QAPPs, other program protocols, 
etc.).  In the event that these individuals are not available, an assigned designee may 
approve these documents. 

• Operations Manager 
• Technical Director  
• Quality Assurance Manager 
• Project Managers 
• Client Services Manager 

4) Document Control 

Procedures for control and maintenance of documents are described in the SOP for Document 
Control (CE-GEN-005) and the Local Addendum to Corporate Document Control SOP (ADD-
GEN005).   The requirements of these SOPs apply to all laboratory logbooks (standards, 
maintenance, run logbooks, etc), certificates of analysis, SOPs, QAMs, quality assurance 
project plans (QAPPs), Environmental Health & Safety (EHS) manuals, and other controlled 
documents (Appendix I).   

Filing and distribution is performed by the QA PM, or designee, and ensure that only the most 
current version of the document is distributed and in use. A document control number is 
assigned to logbooks and SOPs.  Completed logbooks and SOPs that are no longer in use are 
archived according to ADM-ARCH.  Logbook entries are standardized following the SOP for 
Making Entries into Logbooks and onto Benchsheets (CE-QA-007).  The entries made into 
laboratory logbooks are reviewed and approved on a quarterly basis. 

A records system is used which ensures all laboratory records (including raw data, reports, 
and supporting records) are retained and available. The archiving system is described in the 
SOP for Data Archiving (ADM-ARCH).  Record retention is described in the Records 
Management Policy (CE-QA001). 

Changes made to data, including electronic data, must clearly identify the date and the person 
making the change and must follow the procedures in the SOP for Making Entries into 
Logbooks and onto Benchsheets (CE-QA-007).   

External documents relative to the management system are managed by the QA PM.  To 
prevent the use of invalid and/or outdated external documents, the laboratory maintains a 
master list of current documents and their availability.  The list is reviewed before making the 
documents available.  External documents are not issued to personnel. 

It is a policy of ALS Environmental to allow the use of electronic signatures. For data reporting 
an electronic signature may be applied to the report by an approved report signatory and is 
binding to the same extent as a handwritten wet signature.  

To authenticate the electronic signature the identity of the signatory is verified before their 
electronic signature can be created. Each electronic signature shall be unique to a single 
individual and shall not be used by any other individual. These signatures are established 
using only defined procedures within the software and are verified using the two distinct 
components of username and password. Each use of the electronic signature requires entry of 
the username and the password. The report may not be changed once the signature has been 
applied.  LIMS passwords are changed at least annually. 
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Additionally, as a form of ‘signature’ used for LIMS, email, and certain internal documentation 
processes (e.g. acknowledgements, attestations, audit trails, etc.), and other electronic tools 
the user’s system login credentials are used to verify and authenticate the identity of the user. 
Following login, these credentials are used to identify and document the user. 

5) Review of Requests, Tenders and Contracts 

Requests for new work are reviewed prior to signing any contracts or otherwise agreeing to 
perform the work. The specific methods to be used are agreed upon between the laboratory 
and the client. A capability review is performed to determine if the laboratory has or needs to 
obtain certification to perform the work, to determine if the laboratory has the resources 
(personnel, equipment, materials, capacity, skills, expertise) to perform the work, and if the 
laboratory is able to meet the client’s required reporting and QC limits.  The results of this 
review are communicated to the client and any potential conflict, deficiency, lack of 
appropriate accreditation status, or concerns of the ability to complete the client’s work are 
resolved. Any differences between the request or tender and the contract shall be resolved 
before any work commences. The client should be notified at this time if work is expected to 
be subcontracted.  Each contract shall be acceptable both to the laboratory and the client. 
Records are maintained of pertinent discussions with a client relating to the client’s 
requirements or the results of the work. If a contract needs to be amended after work has 
commenced, the contract review process is repeated and any amendments are communicated 
to all affected personnel. Changes in accreditation status affecting ongoing projects must be 
reported to the client. 

When a customer requests a modification to an SOP, policy, or standard specification the 
Project Manager will discuss the proposed deviation with the Operations Manager, and 
department manager (if applicable) to obtain approval for the deviation.  The QA PM may also 
be involved.  All project-specific requirements must be on-file and with the service request 
upon logging in the samples.  The modification or deviation must be documented. A Project-
Specific Communication Form, or similar, may be used to document such deviations. 

6) Subcontracting of Tests   

Analytical services are subcontracted when the laboratory needs to balance workload or when 
the requested analyses are not performed by the laboratory.  Subcontracting is only done with 
the knowledge and approval of the client and to qualified laboratories.  Subcontracting to 
another ALS laboratory is preferred over external-laboratory subcontracting.  Further, 
subcontracting is done using capable and qualified laboratories.  Established procedures are 
used to qualify external subcontract laboratories.  These procedures are described in the SOP 
for Qualification of Subcontract Laboratories (CE-QA-004) 
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7) Purchasing Services and Supplies 

Orders are put through an electronic requisition system which passes the order through an 
approval process and is ordered by personnel in the USA corporate office.     

The quality level of reagents and materials (grade, traceability, etc.) required is specified in 
analytical SOPs.  Department supervisors ensure that the proper materials are purchased.  
Inspection and verification of material ordered is performed at the time of receipt by receiving 
personnel.  The receiving staff labels the material with the date received, assigns the material 
an internal lot number and records the receipt according to Making Entries Onto Analytical 
Records (CE-QA007).  Expiration dates are assigned as appropriate for the material.  Storage 
conditions and expiration dates are specified in the analytical SOP.  The Policy for Standards 
and Reagents Expiration Dates (CE-QA012) provides default expiration requirements.  Supplies 
and services that are critical in maintaining the quality of laboratory testing are procured from 
pre-approved vendors. The policy and procedure for purchasing and procurement are 
described in the SOP for Procurement and Control of Lab Services and Supplies (CE-GEN-007). 
Also, refer to section 13.3 for a discussion of reference materials.   

Receipt procedures include technical review of the purchase order/request to verify that what 
was received is identical to the item ordered.  The laboratory checks new lots of reagents for 
unacceptable levels of contamination prior to use in sample preservation, sample preparation, 
and sample analysis by following the SOP for Checking New Lots of Chemicals for 
Contamination (CE-QA-012). 

8) Service to the Client 

ALS strives to deliver outstanding customer service.  The ALS Mission Statement is “To Provide 
Testing and Technical Services to Help Our Clients Make Informed Decisions.” 

ALS utilizes a number of different methods to ensure that adequate resources are available for 
service demands.  Senior staff meetings, tracking of outstanding proposals and an accurate, 
current synopsis of incoming work all assist the senior staff in properly allocating sufficient 
resources. All Requests for Proposal (RFP) documents are reviewed by the Project Chemist and 
appropriate managerial staff to identify any project specific requirements that differ from the 
standard practices of the laboratory.  Any requirements that cannot be met are noted and 
communicated to the client, as well as requesting the client to provide any project specific 
Quality Assurance Project Plans (QAPPs) if available.  Routine status/production meetings are 
also conducted with the supervisors and project managers to inform the staff of the status of 
incoming work, future projects, or project requirements.  Senior management assesses the 
overall ability of the laboratory to successfully perform analyses for its clients including; on-
time performance, customer feedback, training reports and non-conformity reports. 

The analytical method(s) used for sample analysis are chosen based on the client’s 
requirements. Unless specified otherwise, the most recent versions of reference methods are 
used. For SW-846 methods, some projects may require the most recent promulgated version, 
and some projects may require the most recent published version. The Project Chemist will 
ensure that the correct method version is used. LIMS codes are chosen to identify the analysis 
method used for analysis.  The Project Chemist ensures that the correct methods are selected 
for analysis, deliverable requirements are identified, and due dates are specified on the service 
request. To communicate and specify project-specific requirements, a Project Specific 
Communication Form is used. 
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9) Complaints 

Customer feedback provides important information to allow the company to continually 
improve.   The laboratory maintains and documents timely communication with the client for 
the purposes of seeking feedback and clarifying customer requests.  Feedback is used and 
analyzed to improve the quality of services.  The SOP for Handling Customer Feedback (CE-
GEN010) is in place for these events. 

10) Facilities and Equipment 

10.1 Facilities and Security 

The ALS Rochester facility features over 23000 square feet of laboratory and 
administrative workspace at its Rochester, NY location.  Appendix D shows the facility 
floor plan.  The facility is secured using a proximity reader entry system.  The 
laboratory accommodations and environmental condition design provides safeguards 
against cross-contamination of samples and is arranged according to work function, 
which enhances the efficiency of analytical operations.  The ventilation system has 
been specially designed to meet the needs of the analyses performed in each work 
space. ALS minimizes laboratory contamination sources by employing janitorial staff to 
ensure that good housekeeping and facilities maintenance are performed.  In addition, 
the segregated laboratory areas are designed for safe and efficient handling of a 
variety of sample types. These specialized areas include: 

• Sample Management Office including shipping and receiving 

• Separate sample storage areas 

• Metals Sample Preparation Laboratory  

• Metals Instrumentation Laboratory 

• Toxicity Characteristic Leachate Procedure Laboratory 

• Water Chemistry & General Chemistry Laboratory  

• Semi-volatile Organics Preparations, Gas Chromatography, Gas 
Chromatography/Mass Spectrometry, and High Performance Liquid 
Chromatography Laboratory  

• Volatile Organics Laboratory (Gas Chromatography and Gas 
Chromatography/Mass Spectrometry including a separate standard 
preparation laboratory) Laboratory 

• Microbiology Laboratory 

• Soil Characteristics Laboratory 

• Laboratory Deionized Water System 

• Field Garage 

• Laboratory Management, Client Service, Report Generation and 
Administration 

• Data Archival 

• Information Technology (IT) and LIMS 

• Hazardous Waste Storage Area 
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10.2 Equipment 

The laboratory is equipped with state-of-the-art analytical and administrative support 
equipment.  The equipment and instrumentation are appropriate for the procedures in 
use.   

Appendix E lists the major equipment, illustrating the laboratory's overall capabilities 
and depth. 

10.2.1 Water Purification Systems 

ALS uses a Siemens water purification system designed to produce deionized 
water meeting method specifications. The system consists of a series of 
pumps, filters, and resin beds designed to yield deionized water meeting the 
specifications of ASTM Type II water, and Standard Methods for the 
Examination of Water and Wastewater (SM1080, 20th Ed.) High Quality water.  
The system is maintained by Evoqua Water Systems. 

The conductivity and pH are checked by the laboratory every business day using 
meters calibrated according to GEN-9040/SM4500H+B and GEN-120.1.  Other 
checks are performed regularly by the subcontracted water system service.  
These checks are discussed further in ADM-DALYCK.  The laboratory may use 
the results of laboratory method blanks for impromptu checks of TOC, TDS, and 
chloroform if a problem is suspected.   The water in the volatiles department is 
further purified by a Millipore polishing system. 

10.2.2 Temperature Control Devices 

Temperatures are monitored and recorded for all of the temperature-critical 
support equipment such as refrigerators, freezers, ovens, and incubators.  
Records are kept which contain daily-recorded temperatures, acceptance 
criteria and the initials of the technician who performed the checks.  The 
procedure for performing these measurements is provided in the SOP for 
Calibration Check Procedures for Support Equipment (SOP ADM-DALYCK). The 
SOP also includes the use of acceptance criteria and correction factors.  
Refrigerators and freezers containing samples are monitored continuously 
with max/min thermometers. 

Where the operating temperature is specified as a test condition the 
temperature is recorded on the raw data.  
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10.3 Preventive Maintenance and Repair 

Analytical instruments at ALS are maintained under commercial service contracts or by 
qualified, in-house personnel. All instruments are operated and maintained according 
to the instrument operating manuals. All routine and special maintenance activities 
pertaining to the instruments are recorded in instrument maintenance logbooks. The 
maintenance logbooks used at ALS contain extensive information about the 
instruments used at the laboratory.   

An initial demonstration of analytical control is required on every instrument used 
before sample analysis.  If an instrument is modified or repaired, a return to analytical 
control is required before subsequent sample analyses can occur. When an instrument 
is acquired at the laboratory, the following information is noted in a maintenance 
logook specifically associated with the new equipment: 

• Instrument Name, manufacturer, make, model and type 

• The equipment’s serial number; 

• Date the equipment was received; 

• Date the equipment was placed into service; 

• Condition of equipment when received (new, used, reconditioned, etc.); and 

• Prior history of damage, malfunction, modification or repair (if known). 

Preventive maintenance and/or instrument repair is documented in designated 
instrument-specific maintenance logbooks according to procedures outlined in SOP for 
Making Entries into Logbooks and onto Benchsheets (CE-QA-007).   

11) Sample Management 

11.1 Sampling and Sample Preservation 

The quality of analytical results is highly dependent upon the quality of the procedures 
used to collect, preserve and store samples. ALS recommends that clients follow 
sampling guidelines described in 40 CFR 136, 40 CFR 141, USEPA SW-846, and state-
specific sampling guidelines, if applicable. Sampling factors that must be taken into 
account to insure accurate, defensible analytical results include: 

• Amount of sample taken 

• Type of container used 

• Type of sample preservation 

• Sample storage time 

• Proper custodial documentation 

ALS uses the sample preservation, container, and holding-time recommendations 
published in a number of documents. The primary documents of reference are: USEPA 
SW-846, Third Edition and Updates I, II, IIA, IIB, III, IV, V and New Methods for 
hazardous waste samples; USEPA 600/4-79-020, 600/4-91-010, 600/4-82-057, 600/R-
93/100, 600/4-88-039, 600/R-94-111, and Supplements; EPA 40CFR parts 136 and 
141; and Standard Methods for the Examination of Water and Wastewater for water 
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and wastewater samples (see Section 18 for complete citations). The container, 
preservation and holding time information for these references is summarized in 
Appendix F for soil, water, and drinking water. The current EPA CLP Statement of Work 
should be referred to for CLP procedures.   

ALS routinely provides sample containers with appropriate preservatives for our 
clients.  Containers are purchased as precleaned to a level 1 status, and conform to the 
requirements for samples established by the USEPA. Certificates of analysis for the 
sample containers are available to clients if requested. Reagent water used for 
sampling blanks (trip blanks, etc.) and chemical preservation reagents are pretested by 
the laboratory to ensure that they are free of interferences and documented. Our 
sample kits typically consist of foam-lined, precleaned shipping coolers, (cleaned 
inside and out, rinsed thoroughly and air-dried), specially prepared and labeled sample 
containers individually wrapped in protective material, chain-of-custody (COC) forms 
(Figure 11-1), and custody seals. Container labels and custody seals are provided for 
each container. The proper preservative is added to the sample containers prior to 
shipment, unless otherwise instructed by the client.  

See SOP, CE-QA012 for information about the testing of chemicals added as 
preservatives.  See SOP, SMO-BPS for more specific information regarding the packing 
and shipping of sample kits.  See SOP, SMO-GEN for the Sample Acceptance Policy.   

ALS keeps client-specific shipping requirements on file and utilizes major 
transportation carriers to guarantee that sample shipping requirements (same-day, 
overnight, etc.) are met. ALS also provides courier service that makes regularly 
scheduled trips to the Rochester, Syracuse and Buffalo areas. 

11.2 Sample Receipt and Handling 

Standard Operating Procedures (SMO-GEN) are established for the receiving of samples 
into the laboratory. These procedures ensure that samples are received and properly 
logged into the laboratory, and that all associated documentation, including chain of 
custody forms, is complete and consistent with the samples received.  

Once samples are delivered to the ALS sample management office (SMO), a Cooler 
Receipt and Preservation Check Form (CRPF - See Figure 11-2 for an example) is used 
to assess the shipping cooler and its contents as received by the laboratory personnel.  
Verification of sample integrity includes the following activities: 

• Assessment of custody seal presence/absence; 

• Temperature of sample containers upon receipt; 

• Chain of custody documents properly used (entries in ink, signature present, 
etc.); 

• Sample containers checked for integrity (broken, leaking, etc.); 

• Sample is clearly marked and dated (bottle labels complete with required 
information); 

• Appropriate containers (size, type) are received for the requested analyses; 

• Sample container labels and/or tags agree with chain of custody entries 
(identification, required analyses, etc.); 
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• Assessment of proper sample preservation (if inadequate, corrective action is 
employed); and 

• VOC containers are inspected for the presence/absence of bubbles.  
(Assessment of proper preservation of VOC containers is performed by lab 
personnel). 

Samples are logged into a Laboratory Information Management System (LIMS). Any 
anomalies or discrepancies observed during the initial assessment are recorded on the 
CRPF and COC documents. Potential problems with a sample shipment are addressed 
by contacting the client and resolving the pertinent issues. 

During the login process, each sample container is given a unique laboratory code. The 
laboratory code consists of the local ALS laboratory, the year in which the samples 
were logged, a folder number unique to the job, and an extension for the sample 
number within that job.  The format of the laboratory code is as follows: 

 

e.g.  Lab Code R1503233-001   =   

R  - Rochester 
        15 - Year 2015 

03233- Folder Number (sequential number of jobs  
 logged in that year) 

    001 –  Sample number in that Folder.  

The LIMS generates a Service Request Summary that contains client information, 
sample descriptions, sample matrix information, required analyses, sample collection 
dates, analysis due dates and other pertinent information. The service request is 
reviewed by the appropriate Project Chemist for accuracy, completeness, and 
consistency of requested analyses and for client project objectives. 

Samples are stored as per method requirements until they undergo analysis, unless 
otherwise specified, using various refrigerators or freezers, or designated secure 
areas. ALS/Rochester has two walk-in cold storage units which house the majority of 
sample containers received at the laboratory.  The dedicated storage area for VOC 
samples are monitored using storage blanks, as described in the SOP for Volatile 
Storage Blanks (VOC-BLANK). ALS also has freezers capable of storing samples at -20° 
C. The temperature of each sample storage unit is monitored daily and the data 
recorded in a logbook. Maximum/minimum thermometers have also been placed in 
the walk-in refrigerators to provide a record of the storage conditions to which 
samples are exposed.   
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11.3 Sample Retention and Disposal 

Unless other arrangements have been made in advance, most aqueous and soil 
samples are retained at 0-6°C in refrigerators for at least 30 days from receipt.  
Samples are required to be held for at least 60 days.  Samples removed from the 
refrigerators are moved to an ambient temperature storage room as needed for an 
additional 30 days.  Upon expiration of these time limits, the samples are either 
returned to the client or disposed according to approved disposal practices.  All 
samples are characterized according to hazardous/non-hazardous waste criteria and 
are segregated accordingly.  All hazardous waste samples are disposed of according to 
formal procedures outlined in the Sample Disposal SOP (SMO-SPLDIS).  All waste 
produced at the laboratory, including the laboratory’s own various hazardous waste 
streams, is treated in accordance with all applicable local and Federal laws.  The bar 
coding system used to track samples through the lab, including disposal, produces 
cradle to grave sample history for each sample aliquot. 

11.4 Sample Custody 

Sample custody transfer at the time of sample receipt is documented using chain-of-
custody (COC) forms accompanying the samples (Figure 11-1 example ALS COC). 

Facility security and access is important in maintaining the integrity of samples stored 
at ALS. Access to the laboratory facility is limited by use of locked exterior doors with a 
proximity key entry, except for the reception area doors, which are manned during 
business hours and locked at all other times.  The ALS facility is equipped with an 
alarm system.   

A bar-coding system is used to document internal sample custody. Each person 
removing or returning samples from/to sample storage while performing analysis is 
required to document this custody transfer. The system uniquely identifies the sample 
container and provides an electronic record of the custody of each sample container. 
For sample extracts and digestates the analyst documents custody of the sample 
extract or digestate by signing on the benchsheet, or custody record, that they have 
accepted custody. The procedures are described in the SOP for Sample Tracking and 
Internal Chain of Custody (SMO-ICOC).  
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Figure 11-1 
Chain of Custody Form 
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Figure 11-2 
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12) Analytical Procedures 

12.1 Published Methods 

ALS employs methods and analytical procedures from a variety of external sources.  
The primary method references are: USEPA SW-846, Third Edition and Updates I, II, IIA, 
IIB, III, IVA, IVB, V and online updates for hazardous waste samples, and USEPA 600/4-
79-020, 600/4-91-010, 600/4-82-057, 600/R-93/100, 600/4-88-039, 600/R-94-111, 
EPA 40CFR parts 136 and 141, and Supplements; and Standard Methods for the 
Examination of Water and Wastewater for water and wastewater samples.  Complete 
citations for these references can be found in Section 23. Other published procedures, 
such as state-specific methods, program-specific methods, or in-house methods may 
be used. Several factors are involved with the selection of analytical methods to be 
used in the laboratory. These include the method detection limit, the concentration of 
the analyte being measured, method selectivity, accuracy and precision of the method, 
the type of sample being analyzed, and the regulatory compliance objectives. The 
implementation of methods by ALS is described in SOPs specific to each method. A list 
of NELAP-accredited methods is given in Appendix J.  Further details are described 
below. 

12.2 Standard Operating Procedures (SOPs) and Laboratory Notebooks. 

ALS maintains SOPs for use in both technical and administrative functions.  SOPs are 
written following standardized format and content requirements as described in the 
SOP for Preparation of Standard Operating Procedures.  Each SOP is reviewed and 
approved by a minimum of two managers (the Technical Director and the Quality 
Assurance Program Manager). All technical SOPs undergo a documented annual review 
to make sure current practices are described. The QA PM maintains a comprehensive 
list of current SOPs. The SOP list is in Appendix G.  The document control process 
ensures that only the most currently prepared version of an SOP is being used. The QA 
Manual, QAPPs, SOPs, standards preparation logbooks, maintenance logbooks, et al., 
are controlled documents.  The procedures for document control are described in the 
SOP for Document Control (CE-GEN005). In addition to SOPs, the current methodology 
used to perform analyses is available on the Rochester Intranet.  Laboratory notebook 
entries are standardized following the guidelines in the SOP for Making Entries into 
Logbooks and onto Benchsheets (CE-QA007). Entries made into laboratory notebooks 
are reviewed and approved by the appropriate supervisor at a regular interval. 

12.3 Deviation from Standard Operating Procedures 

When a customer requests a modification to an SOP (such as a change in reporting 
limit, addition or deletion of target analyte(s), etc.), the project chemist handling that 
project must discuss the proposed deviation with the department manager in charge of 
the analysis and obtain their approval to accept the project. The project chemist is 
responsible for documenting the approved or allowed deviation from the SOP by 
placing a detailed description of the deviation attached to the quotation or in the 
project file and also providing an appropriate comment on the service request when 
the samples are received.   

For circumstances when a deviation or departure from company policies or procedures 
involving any non-technical function is found necessary, approval must be obtained 
from the appropriate supervisor, manager, or other level of authority. Frequent 
departure from policy is not encouraged.  However, if frequent departure from any 
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policy is noted, the Operations Manager will address the possible need for a change in 
policy.  

12.4 Modified Procedures 

ALS strives to perform published methods as described in the referenced documents. If 
there is a material deviation from the published method, the method is cited as a 
“Modified” method in the analytical report. Modifications to the published methods are 
noted in the standard operating procedure.  Standard operating procedures are 
available to analysts and are also available to our clients for review, especially those for 
“Modified” methods. Client approval is obtained for the use of “Modified” methods 
prior to the performance of the analysis. 

12.5 Method Development 

The laboratory has procedures for evaluating significant method changes, 
implementing new methods, and investigating major method performance issues.  
These method development procedures are described in the SOP for Method 
Development (CE-GEN008).  Methods developed under this protocol must demonstrate 
accuracy and precision (Demonstration of Capability) and use established procedures 
for determination of limits of detection and quantitation. 

12.6 Method Detection Limits, Method Reporting Limits, and Limits of 
Detection/Quantitation 

Method Detection Limits (MDL) for methods performed at ALS are determined during 
initial method set up and if any significant changes are made.  If an MDL study is not 
performed annually, the established MDL is verified by performing a limit of detection 
(LOD) verification on every instrument used in the analysis. The MDLs are determined 
by following the SOP for Performing Method Detection Limits Studies and Establishing 
Limits of Detection and Quantitation (CE-QA011), which is based on the procedure in 
40 CFR Part 136, Appendix B.  As required by NELAP and DoD protocols, the validity of 
MDLs is verified using LOD verification samples.   

The Method Reporting Limit (MRL) is the lowest amount of an analyte in a sample that 
can be quantitatively determined with stated, acceptable precision and accuracy under 
stated analytical conditions (i.e. limit of quantitation- LOQ).  LOQ are analyzed on an 
annual basis and cannot be lower than the lowest calibration standard. Current MDLs 
and MRLs are available from the laboratory. 

12.7 Demonstration of Capability 

A demonstration of capability (DOC) is made prior to using any new test method or 
when a technician is new to the method. This demonstration is made following 
regulatory, accreditation, or method specified procedures. In general, this 
demonstration does not test the performance of the method in real world samples, but 
in the applicable clean matrix free of target analytes and interferences.   

A quality control sample material may be obtained from an outside source or may be 
prepared in the laboratory. The analyte(s) is (are) diluted in a volume of clean matrix 
(for analytes which do not lend themselves to spiking, e.g., TSS, the demonstration of 
capability may be performed using quality control samples). Where specified, the 
method-required concentration levels are used. Four aliquots are prepared and 
analyzed according to the test procedure. The mean recovery and standard deviations 
are calculated and compared to the corresponding acceptance criteria for precision 
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and accuracy in the test method or laboratory-generated acceptance criteria (if there 
are not established mandatory criteria). All parameters must meet the acceptance 
criteria. Where spike levels are not specified, actual Laboratory Control Sample results 
may be used to meet this requirement, provided acceptance criteria is met. 

13) Measurement Traceability and Calibration 

All equipment and instruments used at ALS are operated, maintained and calibrated according 
to the manufacturer's guidelines and recommendations, as well as to criteria set forth in the 
applicable analytical methodology. Operation and calibration are performed by personnel who 
have been properly trained in these procedures. Documentation of calibration information is 
maintained in appropriate reference files. Brief descriptions of the calibration procedures for 
our major laboratory equipment and instruments are described below. Calibration is 
performed according to the applicable analytical methodology. Calibration procedures and 
criteria are listed in laboratory Standard Operating Procedures. Records are maintained to 
provide traceability of reference materials. 

All analytical measurements generated at ALS are performed using materials and/or processes 
that are traceable to a reference material.  Metrology equipment (analytical balances, 
thermometers, etc.) is verified using reference materials traceable to National Standards of 
Measurement such as National Institute of Standards and Technology (NIST). These primary 
reference materials are themselves reverified on a prescribed basis. Vendors used for 
metrology support are required to verify compliance to International Standards by supplying 
the laboratory with a copy of their scope of accreditation. 

Equipment subjected to overloading or mishandling, or has been shown by verification to be 
defective; is taken out of service until it is repaired.  The equipment is placed back in service 
only after verifying, by calibration, that the equipment performs satisfactorily.  

13.1 Analytical Balances 

Analytical balances are serviced on an annual basis by a professional metrology 
organization (currently Precision Scale and Balance).  New certificates of calibration for 
each balance are issued to the laboratory on an annual basis.  The calibration of each 
analytical balance is checked by the user each day of use with Class-1 verified weights 
bracketing the working range.  The reference weights are verified annually by the 
metrology organization.  Bound record books are kept which contain the recorded 
measurements, identification and location of equipment, acceptance criteria and the 
initials of the user who performed the checks.  See SOP SMO-DALYCK for instructions 
and further information. 

13.2 Thermometers 

All thermometers are uniquely identified and the calibration is checked annually (or 
quarterly for digital devices) against a thermometer traceable to National Standards of 
Measurement such as National Institute of Standards and Technology (NIST). The 
traceable thermometer is recertified by a vendor accredited to A2LA or ISO/IEC 
17025:2005 International Standard every three years.  Calibration records are 
maintained by the QAPM. 
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13.3 Source and Preparation of Standards and Reference Materials 

Consumable reference materials routinely purchased by the laboratories (e.g., 
analytical standards) are purchased from nationally recognized, reputable vendors. All 
vendors have fulfilled the requirements for ISO 9001 certification and/or are accredited 
by A2LA. ALS relies on a primary vendor (currently VWR) for the majority of its analytical 
supplies. Consumable primary stock standards are obtained from certified commercial 
sources or from sources referenced in a specific method. Supelco, Ultra Scientific, 
AccuStandard, Chem Services, Inc., Aldrich Chemical Co., Baker, Spex, etc. are examples 
of the vendors used.  Reference material information is recorded in the appropriate 
logbook(s) and materials are stored under conditions that provide maximum protection 
against deterioration and contamination. The logbook entry includes such information as 
an assigned logbook identification code, the source of the material (i.e. vendor 
identification), solvent (if applicable) and concentration of analyte(s), reference to the 
certificate of analysis and an assigned expiration date.  The date that the standard is 
received in the laboratory is marked on the container.  See the SOP for Making Entries 
into Logbooks and onto Benchsheets (CE-QA007) for more detailed information.   

Stock solutions and calibration standard solutions are prepared fresh as often as 
necessary according to their stability. All standard solutions are properly labeled with 
standard name, analyte concentration, solvent, date, preparer, and expiration date; 
these entries are also recorded in the appropriate notebook(s) following the SOP for 
Making Entries into Logbooks and onto Benchsheets (SOP No. CE-QA007).  To ensure 
traceability, all standards are labeled with an in-house code that can be traced back to 
the original stock standard received by the vendor and thus, the certificate of analysis.  
Prior to introduction into the analytical system/process, reference materials are 
verified for accuracy with a second, independent source of the material.  In addition, 
the independent source of reference material is also used to check the calibration 
standards for signs of deterioration.  All standards, reagents and reference materials 
shall be stored per analytical SOP requirements to ensure their integrity.  Safe handling 
and transportation of these materials are discussed in the respective analytical SOP 
and/or Laboratory Safety Manual.   

13.4 Inductively Coupled Plasma-Atomic Emission Spectrograph (ICP-AES) 

Each emission line on the ICP is calibrated daily against a blank and three standards.  
Analyses of calibration standards, initial and continuing calibration verification 
standards, and inter-element interference check samples are carried out as specified in 
the applicable method SOP and analytical method (i.e. EPA 200.7, 6010C, CLP SOW, 
etc.). Calibration policies are described in the SOP for Initial Calibration (SOP ADM-
ICAL). 

13.5 Inductively Coupled Plasma-Mass Spectrometer (ICP-MS) 

Each element of interest is calibrated daily against a blank and three standards.  
Analyses of calibration standards, initial and continuing calibration verification 
standards, and inter-element interference check samples are carried out as specified in 
the applicable method SOP and analytical method (i.e. EPA 200.8, 6020A, CLP SOW, 
etc.). Calibration policies are described in the SOP for Initial Calibration (SOP ADM-
ICAL). 
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13.6 Atomic Absorption Spectrophotometers (AAS) 

These instruments are calibrated daily using a minimum of four standards and a blank.  
Calibration is validated using reference standards, and is verified at a minimum 
frequency of once every ten samples. Calibration policies are described in the SOP for 
Initial Calibration (SOP ADM-ICAL). 

13.7 GC/MS Systems 

All GC/MS instruments are calibrated at a minimum of five different concentration 
levels for the analytes of interest or at a number of levels as prescribed by the method 
(e.g. The 600 numbered methods require a minimum of three levels), using procedures 
outlined in Standard Operating Procedures (SOPs) and/or appropriate USEPA method 
citations.  All SRMs used for this function are "EPA-Certified."  Compounds must show a 
method-specified response factor in order for the calibration to be considered valid.  
Compounds in the Calibration Verification Standard must also meet method 
specifications for percent difference from the multipoint calibration.  Method-specific 
instrument tuning is regularly checked using bromofluorobenzene (BFB) for volatile 
organic chemical (VOC) analysis, or decafluorotriphenylphosphine (DFTPP) for semi-
volatile analysis.  Mass spectral peaks for the tuning compounds must conform both in 
mass numbers and in relative intensity criteria before analyses can proceed.  
Calibration policies are described in the SOP for Initial Calibration (SOP ADM-ICAL). 

13.8 Gas Chromatographs and High Performance Liquid Chromatographs 

Calibration and standardization follow SOP guidelines and/or appropriate USEPA 
method citations. All GC and HPLC instruments are calibrated at a minimum of five 
different concentration levels for the analytes of interest (unless specified otherwise). 
The lowest standard is equivalent to the method reporting limit; additional standards 
define the working range of the GC or LC detector.  Results are used to establish 
response factors (or calibration curves) and retention-time windows for each analyte. 
Calibration is verified at a minimum frequency of once every ten samples, unless 
otherwise specified by the reference method. Calibration policies are described in the 
SOP for Initial Calibration (SOP ADM-ICAL). 

13.9 LC/MS Systems 

Calibration and tuning procedures are included in analytical SOPs written specifically 
for these tests. In general, multiple concentration levels for the analytes of interest are 
used to generate calibration curves. All reference materials used for this function are 
vendor-certified standards. Calibration and tuning verification is performed at SOP-
defined intervals. Any other system performance checks are described in the applicable 
SOP. Calibration policies are described in the SOP for Initial Calibration (SOP ADM-
ICAL). 

13.10 UV-Visible Spectrophotometer (manual colorimetric analyses) 

Routine calibrations for colorimetric analyses involve generating a 5-point calibration 
curve including a blank. Correlation coefficients must meet method or SOP 
specifications before analysis can proceed. Independent calibration verification 
standards (ICVs) are analyzed with each batch of samples. Continuing calibration is 
verified at a minimum frequency of once every ten samples. 
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13.11 Flow Injection Analyzer (automated colorimetric analysis) 

A minimum of five standards and a blank (unless otherwise specified in the applicable 
SOP) are used to calibrate the instrument daily.  Standard ALS acceptance limits are 
used to evaluate the calibration curve prior to sample analysis.  All linear regressions 
must have a correlation coefficient of 0.995 or better before analysis may proceed. 

13.12 Ion Chromatographs 

Calibration of the ion chromatograph (IC) involves generating a minimum of a 5-point 
calibration curve.  A correlation coefficient of 0.995 or better for the curve is required 
before analysis can proceed.  Quality Control (QC) samples that are routinely analyzed 
include blanks and laboratory control samples.   

13.13 Turbidimeter 

Calibration of the turbidimeter requires analysis of formazin and polymer standards 
measured as NTU.  Quality Control samples that are routinely analyzed include blanks, 
and duplicates. 

13.14 Ion-selective electrode 

The method-prescribed numbers of standards are used to calibrate the electrodes 
before analysis. The slope of the curve must be within acceptance limits before 
analysis can proceed. Quality Control samples that are routinely analyzed include 
blanks, LCSs and duplicates. 

13.15 Pipets and Volumetric Dispensing Devices 

The calibration of pipets and autopipettors used to make critical-volume 
measurements is verified following the SOP Use and Calibration of Mechanical 
Volumetric Dispensing Devices (ADM-PCAL). Both accuracy and precision verifications 
are performed, at intervals applicable to the pipet and use. The results of all 
calibration verifications are recorded in bound logbooks. 

13.16 Other Instruments 

Calibration for the total organic carbon (TOC), and other instruments is performed 
following manufacturer's recommendations and applicable SOPs. 
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14) Assuring the Quality of Results 

A primary focus of the ALS QA Program is to ensure the accuracy, precision and comparability 
of all analytical results. Prior to using a procedure for the analysis on field samples, acceptable 
method performance is established by performing demonstration of capability analyses.  
Performance characteristics are established by performing method detection limit studies and 
assessing accuracy and precision according to the reference method. ALS has established 
Quality Control (QC) objectives for precision and accuracy that are used to determine the 
acceptability of the data that is generated. These QC limits are found in the Data Quality 
Objectives Table (available upon request).  The limits are established from the test 
methodology or are statistically derived based on the laboratory's historical data. Quality 
Control objectives are defined below.   

14.1 Quality Control Objectives 

14.1.1 Accuracy –  

Accuracy is a measure of the closeness of an individual measurement (or an 
average of multiple measurements) to the true or expected value. Accuracy is 
determined by calculating the mean value of results from ongoing analyses of 
laboratory-fortified blanks, standard reference materials, and standard 
solutions.  In addition, laboratory-fortified (i.e. matrix-spiked) samples are also 
measured; this indicates the accuracy or bias in the actual sample matrix. 
Accuracy is expressed as percent recovery (% REC.) of the measured value, 
relative to the true or expected value. If a measurement process produces 
results whose mean is not the true or expected value, the process is said to be 
biased. Bias is the systematic error either inherent in a method of analysis 
(e.g., extraction efficiencies) or caused by an artifact of the measurement 
system (e.g., contamination).  

 
Recovery (%) = (M/T) x 100 

 
Where: M = The measured concentration of analyte, 

      T = The theoretical concentration of analyte added. 

14.1.2 Precision –  

Precision is the ability of an analytical method or instrument to reproduce its 
own measurement. It is a measure of the variability, or random error, in 
sampling, sample handling and in laboratory analysis. The American Society of 
Testing and Materials (ASTM) recognizes two levels of precision:  

Repeatability - the random error associated with measurements made by 
a single test operator on identical aliquots of test material in a given 
laboratory, with the same apparatus, under constant operating 
conditions. 

Reproducibility - the random error associated with measurements made 
by different test operators, in different laboratories, using the same 
method but different equipment to analyze identical samples of test 
material. 

"Within-batch" precision is measured using replicate sample or QC analyses 
and is expressed as the relative percent difference (RPD) between the 
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measurements. The "batch-to-batch" precision is determined from the 
variance observed in the analysis of standard solutions or laboratory control 
samples from multiple analytical batches. 

RPD = |Difference|/average      

The values used in the RPD calculation may be concentration or % recovery. 

14.2 Quality Control Types 

The specific types, frequencies, and processes for quality control sample analysis are 
described in detail in method-specific standard operating procedures and listed below. 
These sample types and frequencies have been adopted for each method and a 
definition of each type of QC sample is provided below.   

14.2.1 Method Blank (a.k.a. Laboratory Reagent Blank) 

The method blank is an analyte-free matrix (water, soil, etc.) subjected to the 
entire preparation and analytical process. When analyte-free soil is not 
available, anhydrous sodium sulfate, organic-free sand, glass beads, Teflon 
chips or an acceptable substitute is used.  The method blank is analyzed to 
demonstrate that the analytical system itself does not introduce contamination. 
The method blank results should be below the Method Reporting Limit (MRL) 
or, if required for DoD projects, < ½ MRL for the analyte(s) being tested. 
Otherwise, corrective action must be taken. A method blank is included with 
the analysis of every sample preparation batch, every 20 samples, or as stated 
in the method, whichever is more frequent.   

14.2.2 Calibration Blanks 

For some methods, calibration blanks are prepared along with calibration 
standards in order to create a calibration curve. Calibration blanks are free of 
the analyte of interest and, where applicable, provide the zero point of the 
calibration curve. Additional project-specific requirements may also apply to 
calibration blanks. 

14.2.3 Continuing Calibration Blanks 

Continuing calibration blanks (CCBs) are solutions of either analyte-free water, 
reagent, or solvent that are analyzed in order to verify the system is 
contamination-free. The frequency of CCB analysis is either once every ten 
samples or as indicated in the method, whichever is greater. Additional project-
specific requirements may also apply to continuing calibration blanks. 

14.2.4 Calibration Standards 

Calibration standards are solutions of known concentration prepared from 
primary standard or stock standard materials. Calibration standards are used 
to calibrate the instrument response with respect to analyte concentration. 
Standards are analyzed in accordance with the requirements stated in the 
particular method being used. 
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14.2.5 Initial (or Independent) Calibration Verification Standards 

Initial (or independent) calibration verification standards (ICVs) are standards 
that are analyzed after calibration but prior to sample analysis, in order to 
verify the validity and accuracy of the standards used for calibration. Once it is 
determined that there is no defect or error in the calibration standard(s), 
standards are considered valid and may be used for subsequent calibrations 
and quantitative determinations (as expiration dates and methods allow). The 
ICV standards are prepared from materials obtained from a source 
independent of that used for preparing the calibration standards (“second-
source”).  ICVs are also analyzed in accordance with method-specific 
requirements. 

14.2.6 Continuing Calibration Verification Standards 

Continuing calibration verification standards (CCVs) are midrange standards 
that are analyzed in order to verify that the calibration of the analytical system 
is still acceptable. The frequency of CCV analysis is either once every ten 
samples, or as indicated in the method.   

14.2.7 Internal Standards 

Internal standards are known amounts of specific compounds that are added 
to each sample prior to instrument analysis. Internal standards are generally 
used for GC/MS and ICP-MS procedures to correct sample results that have 
been affected by changes in instrument conditions or changes caused by 
matrix effects. The requirements for evaluation of internal standards are 
specified in each method and SOP. 

14.2.8 Surrogates 

Surrogates are organic compounds which are similar in chemical composition 
and chromatographic behavior to the analytes of interest, but which are not 
normally found in environmental samples. Depending on the analytical 
method, one or more of these compounds is added to method blanks, 
calibration and check standards, and samples (including duplicates, matrix 
spike samples, duplicate matrix spike samples and laboratory control samples) 
prior to extraction and analysis in order to monitor the method performance 
on each sample. The percent recovery is calculated for each surrogate, and the 
recovery is a measurement of the overall method performance.  

 
Recovery (%) = (M/T) x 100 

 
Where:  
M = the measured concentration of analyte, 

  T = the theoretical concentration of analyte added. 
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14.2.9  Laboratory Control Samples  

The laboratory control sample (LCS) is an aliquot of analyte-free water or 
analyte-free solid to which known amounts of the method analyte(s) is (are) 
added. A reference material of known matrix type, containing certified 
amounts of target analytes, may also be used as an LCS.  An LCS is prepared 
and analyzed at a minimum frequency of one LCS per 20 samples, with every 
analytical batch or as stated in the method, whichever is more frequent. The 
LCS sample is prepared and analyzed in exactly the same manner as the field 
samples. 

The percent recovery of the target analytes in the LCS is compared to 
established control limits and assists in determining whether the methodology 
is in control and whether the laboratory is capable of making accurate and 
precise measurements at the required reporting limit.  Comparison of batch-to-
batch LCS analyses enables the laboratory to evaluate batch-to-batch precision 
and accuracy. 

 
Recovery (%) = (M/T) x 100 

 
Where:  
M = The measured concentration of analyte, 

  T = The theoretical concentration of analyte added. 
 

14.2.10 Laboratory Fortified Blanks – LFB (a.k.a. MRL Standard or CRDL Standard) 

A laboratory blank fortified at the MRL used to verify the minimum reporting 
limit. The LFB is carried through the entire extraction and analytical 
procedure. A LFB is required with every batch of drinking water samples. 

14.2.11 Matrix Spikes (a.k.a. Laboratory Fortified Sample Matrix) 

Matrix spiked samples are aliquots of samples to which a known amount of 
the target analyte (or analytes) is (are) added. The samples are then prepared 
and analyzed in the same analytical batch, and in exactly the same manner as 
are routine samples. For the appropriate methods, matrix spiked samples are 
prepared and analyzed and at a minimum frequency of one spiked sample 
(and one duplicate spiked sample, if appropriate) per twenty samples. The 
spike recovery measures the effects of interferences caused by the sample 
matrix and reflects the accuracy of the method for the particular matrix in 
question. Spike recoveries are calculated as follows: 

 
Recovery (%) = (S - A) x 100 ÷ T 

 
Where:    
S = The observed concentration of analyte in the spiked sample, 
A = The analyte concentration in the original sample, and 
 T = The theoretical concentration of analyte added to the spiked 

sample. 
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14.2.12 Laboratory Duplicates and Duplicate Matrix Spikes 

Duplicates are additional replicates of samples that are subjected to the same 
preparation and analytical scheme as the original sample. Depending on the 
method of analysis, either a duplicate analysis (and/or a matrix spiked 
sample) or a matrix spiked sample and duplicate matrix spiked sample 
(MS/DMS) are analyzed. The relative percent difference between duplicate 
analyses or between an MS and DMS is a measure of the precision for a given 
method and analytical batch. The relative percent difference (RPD) for these 
analyses is calculated as follows: 

 

Relative Percent Difference (RPD) = (S1 - S2) x 100 ÷ Save 

Where:  

S1 and S2 =  The observed concentrations of analyte in the sample and 
its duplicate, or in the matrix spike and its duplicate 
matrix spike, and 

Save = The average of observed analyte concentrations in the sample 
and its duplicate, or in the matrix spike and its duplicate matrix 
spike. 

Depending on the method of analysis, either duplicates (and/or matrix spikes) 
or MS/DMS analyses are performed at a minimum frequency of one set per 20 
samples. If an insufficient quantity of sample is available to perform a 
laboratory duplicate or duplicate matrix spikes, duplicate LCSs will be 
prepared and analyzed. 

14.2.13 Interference Check Samples 

An interference check sample (ICS) is a solution containing both interfering 
and analyte elements of known concentration that can be analyzed to verify 
background and interelement correction factors in metals analyses. The ICS is 
prepared to contain known concentrations (method or program specific) of 
elements that will provide an adequate test of the correction factors. The ICS 
is analyzed at the beginning and end of an analytical run or at a method-
specified frequency. Results must meet method criteria and any project-
specific criteria. 

14.2.14 Post Digestion Spikes 

Post digestion spikes are samples prepared for metals analyses that have an 
analyte spike added to determine if matrix effects may be a factor in the 
results. The spike addition should produce a method-specified minimum 
concentration above the method reporting limit. A post digestion spike is 
analyzed with each batch of samples and recovery criteria are specified for 
each method. 
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14.3 Analytical Batch 

The basic unit for analytical quality control is the analytical batch. The definition that 
ALS has adopted for the analytical batch is listed below. The overriding principle for 
describing an analytical batch is that all the samples in a batch, both field samples and 
quality control samples are to be handled exactly the same way, and all of the data 
from each analysis is to be manipulated in exactly the same manner. The minimum 
requirements of an analytical batch are: 

1) The number of (field) samples in a batch is not to exceed 20. 

2) All (field) samples in a batch are of the same matrix. 

3) The QC samples to be processed with the (field) samples include: 

a) Method Blank (a.k.a. Laboratory Reagent Blank) 

Function: Determination of laboratory contamination 

b) Laboratory Control Sample 

Function: Assessment of method performance 

c) Matrix Spiked (field) Sample (a.k.a. Laboratory Fortified Sample Matrix)* 

Function: Assessment of matrix bias 

d) Duplicate Matrix Spiked (field) Sample or Duplicate (field) Sample (a.k.a. Laboratory 
Duplicate)* 

Function: Assessment of batch precision 

* A sample identified as a field blank, an equipment blank, or a trip blank is not to be 
matrix spiked or duplicated. 

4) A single lot of reagents is used to process the batch of samples. 

5) Each operation within the analysis is performed by a single analyst, technician, 
chemist, or by a team of analysts/technicians/chemists. 

6) Samples are analyzed in a continuous manner over a timeframe not to exceed 24-
hours between the start of processing of the first and last sample of the batch. 

7) (Field) samples are assigned to batches commencing at the time that sample 
processing begins.  For example:  for analysis of metals, sample processing begins 
when the samples are digested.  For analysis of organic constituents, it begins when 
the samples are extracted. 

8) The QC samples are to be analyzed in conjunction with the associated field samples 
prepared with them. However, for tests which have a separate sample preparation step 
that defines a batch (digestion, extraction, etc.), the QC samples in the batch do not 
require analysis each time a field sample within the preparation batch is analyzed 
(multiple instrument sequences to analyze all field samples in the batch need not 
include re-analyses of the QC samples).  

9) The batch is to be assigned a unique identification number that can be used to 
correlate the QC samples with the field samples. 

10) Batch QC refers to the QC samples that are analyzed in a batch of (field) samples. 

Project-specific requirements may be exceptions. If project, program, or 
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method requirements are more stringent than these laboratory minimum 
requirements, then the project, program, or method requirements will take 
precedence.  However, if the project, program, or method requirements are 
less stringent than these laboratory minimum requirements, these laboratory 
minimum requirements will take precedence.  

14.4 Data Review and Validation 

The integrity of the data generated is assessed through the evaluation of the sample 
results (examples below), initial calibrations, and QC samples.  The criteria for 
evaluation of QC samples are listed within each method-specific SOP.  Data is formally 
reviewed by the analyst and a peer using a checklist which details the items to be 
reviewed.  The data review procedures are in the SOP Laboratory Data Review Process 
(ADM-DREV).    

14.4.1 Sample Results (Inorganic) – Following sample analysis and calculations 
(including any dilutions made due to the sample matrix) the result is verified to 
fall within the calibration range. If not, the sample is diluted and analyzed to 
bring the result into calibration range.   When sample and sample duplicates 
are analyzed for precision, the calculated RPD is compared to the specified 
limits. The sample and duplicate are reanalyzed if the criteria are exceeded. 
The samples may require re-preparation and reanalysis.  

14.4.2 Sample Results (Organic) – For GC/MS analyses, it is verified that the analysis 
was within the prescribed tune window. If not, the sample is reanalyzed. 
Following sample analysis and calculations (including any dilutions made due 
to the sample matrix) peak integrations, retention times, and spectra are 
evaluated to confirm qualitative identification. Internal standard responses and 
surrogate recoveries are evaluated against specified criteria. If internal standard 
response does not meet criteria, the sample is diluted and reanalyzed.  Results 
outside of the calibration range are diluted to within the calibration range.   For 
GC and HPLC tests, results from confirmation analysis are evaluated to confirm 
positive results and to determine the reported value.  The procedure to 
determine which result to report is described in the SOP for Confirmation of 
Organic Analyte Identification and Quantitation (ADM-CONFIRM). If obvious 
matrix interferences are present, additional cleanup of the sample using 
appropriate procedures may be necessary and the sample is reanalyzed. When 
dilutions are performed, the MRL is elevated accordingly and qualified.  
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14.5 Control Charting 

The generation of control charts is routinely performed at ALS.  Surrogate, Matrix Spike 
and LCS recoveries are all monitored and charted using Quality Analyst software. Control 
charts are available to monitor the data and to identify various trends in the analytical 
results. If trends in the data are perceived, various means of corrective action may then 
be employed in order to prevent future problems with the analytical system(s).  Data 
quality reports using control charts are generated for specific clients and projects 
pursuant to contract requirements (every 3-6 months for state or program specific 
requirements - all other methods are monitored every 12 months).  Representative 
analytes may be used for the evaluation of trends.  The Quality Assurance Program 
Manager compares the newly generated statistical limits to the old and determines 
whether the new acceptance criteria is to replace the previous criteria.  Investigative 
action may be taken if charts reveal a potential problem with data quality.  See SOP for 
Control Limits (CE-QA009).      

14.6 Uncertainty  

Uncertainty attributed to the laboratory processes can be estimated, if requested, 
using the procedures in the SOP for Estimation of Uncertainty of Analytical 
Measurements (CE-QA010). 

15) Control of Non-Conforming Environmental Testing Work  

The laboratory takes all appropriate steps necessary to ensure all sample results are reported 
with acceptable quality control results. When sample results do not conform to established 
quality control procedures, responsible management will evaluate the significance of the 
nonconforming work and take corrective action to address the nonconformance.  

Nonconforming events such as errors, deficiencies, deviations from SOP, proficiency (PT) 
failure or results that fall outside of established QC limits are documented using a 
Nonconformity and Corrective Action Report form (See Figure 16-1), or similar format. The 
procedure and responsibilities for addressing nonconforming work is defined in the SOP CE-
QA008 Nonconformance and Corrective Action.  Nonconformances are reported to the client 
using various means (voice, email, narrative, etc).  When a nonconformance occurs that casts 
doubt on the validity of reported test results or additional client instructions are needed, the 
Project Chemist notifies the client the within 10 business days of the discovery.  This gives the 
laboratory time to ascertain the extent and significance of the problem.  The QA PM reviews 
each problem, ensuring that appropriate corrective action has been taken by the appropriate 
personnel. The Nonconformity and Corrective Action Report (NCAR) is filed in the associated 
service request file and a copy is kept by the QA PM. The QA PM periodically reviews all NCARs 
looking for chronic, systematic problems that need more in-depth investigation and alternative 
corrective action consideration. In addition, the appropriate project chemist is promptly 
notified of any problems in order to inform the client and proceed with any action the client 
may want to initiate.   

If a quality control measure is found to be out of control, and the data is to be reported, all 
samples associated with the failed quality control measure shall be reported with the 
appropriate data qualifier(s) as found in Appendix H.  
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16) Corrective Action, Preventive Action, and Improvement 

16.1 Corrective Action 

Failure to meet established analytical controls, such as the quality control objectives, 
prompts corrective action.  Corrective action may take several forms and may involve a 
review of the calculations, a check of the instrument maintenance and operation, a 
review of analytical technique and methodology, and reanalysis of quality control and 
field samples. Corrective action taken during a run is documented with the run in the 
raw data and on the data review checklist.  

If a potential problem develops that cannot be solved directly by the responsible 
analyst, the supervisor, team leader, the department manager, and/or the QA PM may 
examine and pursue alternative solutions. In addition, the appropriate project chemist 
is notified in order to ascertain if the client needs to be notified.  Such corrective action 
is documented on the Non-Conformity and Corrective Action Form (See Figure 16-1). 
SOP CE-QA008 Nonconformance and Corrective Action. 

16.2 Preventive Action and Improvement 

Once corrective action has been implemented to manage a specific non-conformance, 
the laboratory investigates the issue further to determine what can be done to prevent 
the problem from recurring and to improve the process.  Various preventive action 
processes are used for eliminating a potential problem or averting a problem before it 
occurs.   This is explained in the SOP for Preventive Action (CE-GEN004). 

16.2.1 Root Cause 

Part of the corrective action process involves determining the root cause. 
Identifying the root cause of a nonconformance can be difficult, but important 
for implementing effective corrective action.  Root cause principles are used to 
determine assignable causes, which leads to corrective action taken to prevent 
recurrence.   

16.2.2 Customer Feedback 

The laboratory obtains customer feedback through internal communication of 
data issues and solicitation of customer feedback through directed calls and 
surveys. A system is maintained for dealing with data issues.  The person who 
initially receives the feedback (typically the project chemist) is responsible for 
documenting the information. If the project chemist is unable to satisfy the 
customer, the information is brought to the attention of the Operations 
Manager, or QA PM, for final resolution. The feedback and resolution are 
documented. The procedure is described in the SOP for Handling Customer 
Feedback (CE-GEN010).  Positive feedback is also documented. 
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Figure 16-1 
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17) Control of Records 

The generation, compilation, reporting, and archiving of data is a critical component of 
laboratory operations. In order to generate data of known and acceptable quality, the quality 
assurance systems and quality control practices (including electronic data systems) must be 
complete and comprehensive and in keeping with the overall quality assurance objectives of 
the organization.   

The corporate Records Management Policy (CE-GEN003) is the basis for the local Data 
Archiving SOP (ADM-ARCH).  These documents describe what records are maintained, how and 
where they are maintained, and how long they are maintained. 

In the event that the laboratory transfers ownership or goes out of business, laboratory 
records shall be retained for the contracted period and clients shall be notified prior to early 
destruction or disposal or samples or data.  Samples may be shipped to another network 
location under client approval.  Accrediting authorities shall be notified as soon as possible. 

The control of electronic records are described in the following: 

• Software Quality Assurance Plan -ALS has defined practices for assuring the quality 
of the computer software used throughout all laboratory operations to generate, 
compile, report, and store electronic data. These practices are described in the 
Software Quality Assurance Plan (SQAP).   

• Information Management Systems -ALS currently uses StarLIMS v.9 throughout the 
laboratory.  This data management and retrieval system is deployed via Citrix XenApp 
Server from a centralized application server farm located in Portland, OR.  This LIMS 
system utilizes Oracle 10g R1 as its database server, which runs on a Linux Operating 
System.  The system allows the user to acquire data from instrumentation and to 
generate ASCII, spreadsheet, database, and/or print files. The ALS Laboratory 
Information Management System (LIMS) is used to manage sample information, sample 
tracking, sample workload projections, sample result storage, reporting, and invoicing. 
The LIMS is used to track the status of a sample and is important in maintaining 
internal chain of custody.  Access is controlled by password.  

• Backup and Security -ALS laboratory data is acquired directly to the centralized 
acquisition server.  All backups are performed using CommVault Simpana software to 
an offsite SAN in one of the ALS datacenters. These disk backups are then archived to 
tape for long-term storage. Incremental backups are performed daily, and a full backup 
is performed weekly.  All installed software, software versions, and software changes 
are managed via ServiceNow (ALS service management software). 

The external e-mail system and Internet access is established via a single gateway to 
discourage unauthorized entry.  ALS uses a closed system for company e-mail. Files, 
such as electronic deliverables, are sent through the external e-mail system only via a 
trusted agent. The external messaging system operates through a single secure 
gateway.  Email attachments sent in and out of the gateway are subject to a virus scan. 
Because the Internet is not regulated, we use a limited access approach to provide a 
firewall for added security. Virus screening is performed continuously on all network 
systems. 
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18) Audits  

Quality audits are an essential part of ALS's quality assurance program. There are two types of 
audits used at the facility:  System Audits are conducted to qualitatively evaluate the 
operational details of the QA program, while Performance Audits are conducted by analyzing 
proficiency testing samples in order to quantitatively evaluate the outputs of the various 
measurement systems. 

18.1 System Audits 

The system audit examines the presence and appropriateness of laboratory systems.  
External system audits of ALS are conducted regularly by various regulatory agencies 
and clients.  Additionally, internal system audits of ALS are conducted regularly under 
the direction of the Quality Assurance Program Manager. The internal audit procedures 
are described in the SOP for Internal Audits (CE-QA001).  The internal audits are 
performed as follows: 

• Comprehensive lab-wide audit – performed over the course of each year. This 
audit is conducted such that systems, technical operations, hardcopy data, and 
electronic data are assessed. 

• Hardcopy report audits – 5% per quarter. 

• Chromatographic electronic data audits –  Each quarter, Mint Miner software is 
used to screen randomly selected data.  The screening results are used to 
further investigate and evaluate compliance with the SOP for Manual Integration 
(CE-QA002), interpretation of data, and comparison of raw data with approved 
data.  At least two sequences are audited, one of which includes an initial 
calibration. 

• DOD report review – 10% per quarter. 

All audit findings and corrective actions are documented. The results of each audit are 
reported to the Operations Manager and Department Managers for review. Any 
deficiencies identified are summarized in the audit report. Managers must respond 
with corrective actions correcting the deficiency within a defined timeframe. Should 
problems impacting data quality be found during an internal audit, any client whose 
data is adversely impacted will be given written notification within the corrective action 
period (if not already provided).    

Electronic data audits may be performed in conjunction with hardcopy data audits. The 
electronic audits focus on organic chromatographic data and include an examination 
of audit trails, peak integrations, calibration practices, GCMS tuning data, peak 
response data, use of appropriate files, and other components of the analysis. The 
audit also verifies that the electronic data supports the hardcopy reported data.   

Data integrity - Additional internal audits or data evaluations may be performed as 
needed to address any potential data integrity issues that may arise.  

18.2 Performance Audits 

ALS also participates in the analysis of interlaboratory proficiency testing (PT) samples. 
Participation in PT studies is performed on a regular basis and is designed to evaluate 
all analytical areas of the laboratory.  General procedures for these analyses are 
described in the SOP for Proficiency Sample Testing Analysis (CE-QA006).  ALS 
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routinely participates in the following studies: 

• Water Pollution (WP) and additional water parameters, 2 per year.  

• Water Supply (WS) PT studies, 2 per year. 

• Hazardous Waste/Soil PT studies, 2 per year. 

• Microbiology (WS and WP) PT studies, 2 per year. 

• Other studies as required for specific certifications, accreditations, or 
validations. 

PT samples are processed by entering them into the LIMS system as samples (assigned 
Service Request, due date, testing requirements, etc.) and are processed the same as 
field samples. The laboratory sections handle samples the same as field samples, 
performing the analyses following method requirements and performing data review.  
The laboratory sections submit results to the QA Program Manager for subsequent 
reporting to the appropriate agencies or study provider.  Results of the performance 
evaluation samples and audits are reviewed by the QA PM, Operations Manager, the 
laboratory staff, and the USA Quality Assurance Manager.  For any results outside 
acceptance criteria, the analysis data is reviewed to identify a root cause for the 
deficiency, and corrective action is taken and documented through nonconformance 
(NCAR) procedures. 

19) Management Review 

Quality assurance requires an active, ongoing commitment by ALS personnel at all levels of 
the organization. Communication and feedback mechanisms are designed so that analysts, 
supervisors and managers are aware of QA issues in the laboratory.  

An annual management review of the quality and testing systems is performed as described in 
the SOP for Laboratory Management Review (CE-QA005).   This is done to identify any 
necessary changes or improvements to the quality system or quality assurance policies. This 
review is documented in a Managerial Review of the Laboratory’s Quality Systems and Testing 
Activities and sent to senior management.  The review is typically a meeting between the 
Operations Manager and the Quality Assurance Program Manager.  The meeting is 
documented in a record which includes the meeting agenda, summary of the assessment and 
any action items.  The record is approved by signature and date by the Operations Manager 
and the Quality Assurance Program Manager. 

The topics covered include: 

• Review of Action Items from previous Management review 

• The previous year’s: 

• Internal audits 

• External audits 

• Proficiency testing results 

• Corrective Actions 

• Preventive actions 
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• Client survey results 

• Complaints 

• Reports from managerial/supervisory personnel 

• Changes in capacity and volume/type of work 
 

• The current: 

• SOP annual review status 

• Training – adequacy and documentation 

• Suitability of policies and procedures 

• Recommendations for improvements 

• Action Items for Change or Improvements 

In addition to the annual Management Review, monthly reports covering many of these items 
are sent to the corporate Quality Assurance Manager. 

20) Personnel 

20.1 Job Descriptions 

Technical position descriptions are available for all employees, regardless of position 
or level of seniority.  These documents are maintained by the Human Resources 
personnel and are available for review.  In order to assess the technical capabilities and 
qualifications of a potential employee, all candidates for employment at ALS are 
evaluated, in part, against the appropriate technical description. 

20.2 Training 

Training begins the first day of employment at ALS when the company policies are 
presented and discussed.  Safety and QA/QC requirements are integral parts of all 
technical SOPs and, consequently, are integral parts of all training processes at ALS. 
Safety training begins with several power point presentations. Employees are also 
required to attend periodic safety meetings where additional safety training may be 
performed by the Environmental, Health and Safety Officer.   All formal intracompany 
meetings at ALS are to begin with a Safety Moment. 

Employees are responsible for complying with the requirements of the QA Manual and 
QA/QC requirements associated with their function(s). Quality Systems training begins 
with Quality Assurance orientation for new employees and reading the Quality 
Assurance Manual.  During the employees first month, the employee receives Ethics 
training and learns about ALS quality systems. Each employee participates in annual 
Ethics Refresher training, which is part of the ALS Improper Practices Prevention 
Program.   

ALS also encourages its personnel to continue to learn and develop new skills that will 
enhance their performance and value to the Company. Ongoing training occurs for all 
employees through a variety of mechanisms. The corporate, company-wide training 
and development program, external and internal technical seminars and training 
courses, and laboratory-specific training exercises are all used to provide employees 
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with professional growth opportunities. 

Records are maintained to indicate the employee has the necessary training, education, 
and experience to perform their functions.  Information of previously acquired skills 
and abilities for a new employee is maintained in Human Resources personnel files and 
ALS resumes. QA maintains a database to record the various technical skills and 
training acquired while employed by ALS. Information includes the employee’s name, a 
description of the skill including the appropriate method and SOP reference, the 
mechanism used to document proficiency, and the date the training was completed. 
General procedures for documenting technical training are described in the SOP for 
Documentation of Training (CE-QA003).  

All technical training is documented and records are maintained in the QA department. 
A training plan is developed whenever an employee starts a new procedure.  The 
training plan includes a description of the step-by-step process for training an 
employee and for initial demonstration of capability.  Training requirements and its 
documentation are described in the SOP for Documentation of Training. (CE-QA003). 

Ongoing Demonstration of Capability is performed and documented as described in the 
SOP for Documentation of Training. (CE-QA003). 

21) Reporting of Results 

ALS reports the analytical data produced in its laboratories to the client via the certified 
analytical report. This report includes a transmittal letter, a case narrative, client project 
information, specific test results, quality control data, chain of custody information, and any 
other project-specific support documentation.  

The following procedures describe our data reduction, validation and reporting procedures. 

• When an analyst determines that a data package has met the data quality objectives 
(and/or any client-specific data quality objectives) of the method and has qualified any 
anomalies in a clear, acceptable fashion, the data package is reviewed by a trained 
chemist.  

• When all of the data in the LIMS has been approved by the analytical departments, the 
system indicates that report is ready for generation.  A report writer generates the 
applicable report from the LIMS and assembles the package based upon the package level.  
The instructions for generation of a report and package assembly is given in the SOP for 
Data Reporting and Report Generation (ADM-RG). 

• Prior to release of the report to the client, the project chemist reviews the entire report for 
completeness according to the SOP for Project Manager Duties and Report Review (ADM-
PCR).  The Project Manager ensures that any and all client-specified objectives were 
successfully achieved.  All data are reported in units consistent with project specifications 
to enable easy comparison of data from report to report. 

• For subcontracted analyses, the Project Chemist verifies that the report received from the 
subcontractor is complete. This includes checking that the correct analyses were 
performed, the analyses were performed for each sample as requested, a report is 
provided for each analysis, and the report is signed. The Project Chemist accepts the 
report if all verification items are complete. Acceptance is demonstrated by forwarding the 
report to the client.  
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21.1 Deliverables 

In order to meet individual project needs, ALS provides several levels of analytical 
reports. Standard specifications for each level of deliverable are described in Table 21-
1.  Variations may be provided based on client or project specifications.  

When requested, ALS provides Electronic Data Deliverables (EDDs) in the format 
specified by client need or project specification. ALS is capable of generating EDDs 
with many different formats and specifications. The EDD is prepared by report 
production staff using the electronic version of the laboratory report to minimize 
transcription errors. User guides and EDD specification outlines are used in preparing 
the EDD.  The EDD is reviewed and compared to the hard-copy report for accuracy.   

 
Table 21-1 

Descriptions of ALS Standard Data Deliverables 
 
Tier I.  Routine Certified Analytical Report (CAR) includes the following: 

1. Transmittal letter 
2. Chain of custody documents and sample/cooler receipt documentation 
3. Sample analytical results 
4. Method blank results 
5. Surrogate recovery results and acceptance criteria for applicable organic methods  
6. Dates of sample preparation and analysis for all tests 
7. Case narrative - optional 

 
Tier II.  In addition to the Tier I Deliverables, this CAR includes the following: 

1. Matrix spike result(s) with calculated recovery and including associated acceptance 
criteria 

2. Duplicate or duplicate matrix spike result(s) (as appropriate to method), with 
calculated relative percent difference 

3. Laboratory Control Sample result(s) with calculated recovery and including associated 
acceptance criteria  

4. Case narrative - optional 
 
Tier III.  Data Validation Package.  In addition to the Tier II Deliverables, this CAR includes the 
following: 

1. Case narrative - required 
2. Summary forms for all associated QC and Calibration parameters, with associated 

control criteria/acceptance limits 

Note:  Other summary forms specified in QAPPs or project/program protocols, or those 
related to specialized analyses such as HRGC/MS will be included.  

 
Tier IV.  Full Data Validation Package. In addition to the Tier III Deliverables, this CAR includes the 
following: 

1. All raw data associated with the sample analysis, including but not limited to: 
a. Preparation and analysis bench sheets and instrument printouts,  
b. For organics analyses, all applicable chromatograms, spectral, confirmation, and manual 

integration raw data.  For GC/MS this includes tuning results, mass spectra of all positive 
hits, and the results and spectra of TIC compounds when requested. 

c. QC data,  
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d. Calibration data (initial, verification, continuing, etc), 
e. Calibration blanks or instrument blanks (as appropriate to method). 

2. If a project QAPP or program protocol applies, the report will be presented as 
required by the QAPP.  

 

22) Summary of Changes and Document History 
 

Revision 
Number 

Effective 
Date 

Document 
Editor 

Description of Changes 

24 11/22/2013 V.Collom Modified for new ALS format.   
Updated document IDs.   
Updated Appendices.  
Removed repetitive wording where SOPs are 
referenced.  
 
 

25 10/22/2014 V.Collom Updated for new Lab Director 
Updated document IDs.   
Updated Appendices and references.  
Added electronic signature language to Section 
4.  Added that LIMS passwords are changed 
annually. 
Added that RPD can be determined from 
concentration or % recovery 
Removed TO-15 and Air Lab throughout 
Removed Internal Audits and maintenance of 
certification database from the duties of the 
USA Quality Manager 
Removed Anhydrous Sodium Sulfate as a solid 
blank matrix 
Changed the master thermometer calibration 
from two to three years per ADM-DALYCK. 
Added that feedback is also procured through 
surveys and calls. 
 

26  V.Collom Changed Lab Director to Operations Manager. 
Incorporated Client Services Manager 
Updated Appendices. 
Incorporated change form for adding policy for 
going out of business 
Incorporated change form for re-adding Data 
Integrity items inadvertently removed when 
revised to ALS format. 
Added SW-846 Update V. 
Added reference to SOP for Data Entry for 
documenting changes to electronic data. 
Added that representative analytes may be 
used for monitoring trends. 
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17 Added detail about computer backups and 
software version records. 
 
 

23) References for Quality System Standards, External Documents, Manuals, and 
Test Procedures 

The analytical methods used at ALS generally depend upon the end-use of the data.  Since 
most of our work involves the analysis of environmental samples for regulatory purposes, 
specified federal and/or state testing methodologies are used and followed closely. Typical 
methods used at ALS are taken from the following references: 

• National Environmental Laboratory Accreditation Program (NELAP), 2003 Quality 
Standards. 

• TNI Standard, The NELAC Institute, 2009. 

• American National Standard General requirements for the competence of testing and 
calibration laboratories, ANSI/ISO/IEC 17025:2005(E) 

• DoD Quality Systems Manual for Environmental Laboratories, Version 4.2, 10/25/2010. 

• DoD Quality Systems Manual for Environmental Laboratories, Version 5.0, July, 2013. 

• Good Automated Laboratory Practices, Principles and Guidance to Regulations For 
Ensuring Data Integrity In Automated Laboratory Operations, EPA 2185 (August 1995). 

• Manual for the Certification of Laboratories Analyzing Drinking Water, 5th Edition, EPA 
815-R-05-004 (2005). 

• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third 
Edition, (September 1986) and Updates I (July 1992), II (September 1994), IIA (August 
1993), IIB (January 1995), III (December 1996), Final Update IV (February 2007), Final 
Update V (August 2015) and updates posted online at 
http://www.epa.gov/epaoswer/hazwaste/test/sw846.htm. See Chapters 1, 2, 3, and 4.   

• Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, (Revised March 
1983). 

• Methods for the Determination of Inorganic Substances in Environmental Samples, 
EPA/600/R-93/100 (August 1993). 

• Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/010 
(June 1991) and Supplements. 

• Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater, 
EPA 600/4-82-057 (July 1982) and 40 CFR Part 136, Appendix A. 

• Methods for the Determination of Organic Compounds in Drinking Water, 
EPA/600/4-88/039 (December 1988) and Supplements. 

• Standard Methods for the Examination of Water and Wastewater, 20th Edition (1998). 

• Standard Methods for the Examination of Water and Wastewater, 22nd Edition (2013) 

• 40 CFR Part 136, Guidelines for Establishing Test Procedures for the Analysis of Pollutants 
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Under the Clean Water Act. 

• 40 CFR Part 141, National Primary Drinking Water Regulations. 

• State-specific total petroleum hydrocarbon methods for the analysis of samples for 
gasoline, diesel, and other petroleum hydrocarbon products.  

• Annual Book of ASTM Standards, Part 31, Water. 

• EPA Contract Laboratory Program, Statement of Work for Organic Analysis, SOW Nos. 
OLM03.1, OLM03.2, OLM04.2, and OLM04.3. 

• EPA Contract Laboratory Program, Statement of Work for Inorganic Analysis, SOW No. 
ILM05.3. 

• U. S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review, EPA-540/R-94/012 (February 1993). 

• U. S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, EPA-540/R-94/013 (February 1994). 
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 A C R O N Y M  D E F I N I T I O N  

AA Atomic Absorption Spectrometry (aka AAS) instrument used to measure concentration of metals in samples 

ACS American Chemical Society 

ASTM American Society for Testing and Materials 

A2LA American Association for Laboratory Accreditation 

BFB 4-Bromofluorobenzene 

BNA Base Neutral Acid organic compounds (aka SOC or SVOCs) 

BOD Biochemical Oxygen Demand 

BTEX/BETX Benzene, Toluene, Ethylbenzene, Xylenes 

CARB California Air Resources Board 

CAS Number Chemical Abstract Service Registry Number 

CCB Continuing Calibration Blank sample 

CCC Continuing Calibration Check sample 

CCV Continuing Calibration Verification sample 

CFC Chlorofluorocarbon 

CFU Colony-Forming Unit 

CLP Contract Laboratory Program (through USEPA) 

COC Chain-of-Custody 

COD Chemical Oxygen Demand 

DCM Dichloromethane (aka Methylene Chloride) 

DEC Department of Environmental Conservation 

DEQ Department of Environmental Quality 

DHS Department of Health Services 

DOC Demonstration of Capability 

DOE Department of Ecology (state or federal) or Department of Energy 

DOH Department of Health 

EPA U. S. Environmental Protection Agency (aka USEPA) 
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EPCRA Emergency Planning & Community Right-to-Know Act 

ERA Environmental Resource Associates 

ELAP Environmental Laboratory Accreditation Program 

FDA Food & Drug Administration 

FIA Flow Injection Analysis 

FID Flame Ionization Detector 

FIFRA Federal Insecticide, Fungicide & Rodenticide Act 

FR Federal Register 

GAO General Accounting Office 

GC Gas Chromatography 

GC/MS Gas Chromatography/Mass Spectrometry 

HECD/ELCE Hall Electrolytic Conductivity Detector 

HP Hewlett-Packard (mfg. GC instruments) 

HPLC High Pressure Liquid Chromatography 

IC Ion Chromatography 

ICB Initial Calibration Blank sample 

ICP-AES Inductively Coupled Plasma Atomic Emission Spectrometry (aka ICPAES) 

ICP-MS Inductively Coupled Plasma Mass Spectrometry 

ICV Initial Calibration Verification sample 

IFB Invitation for Bid 

IR Infrared Spectrophotometer 

ISE Ion Selective Electrode 

LCS Laboratory Control Sample 

LIMS Laboratory Information Management System 

LOD Limit of Detection 

LOQ Limit of Quantitation 

LUFT Leaking Underground Fuel Tank 

MB Method Blank 
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M Modified 

MCL Maximum Contaminant Level is the highest permissible concentration of a substance allowed in drinking 
water as established by the USEPA. 

MDL Method Detection Limit 

MPN Most Probable Number 

MRL Method Reporting Limit 

MS Matrix Spike 

NA Not Applicable 

NAS National Academy of Sciences 

NCASI National Council  for Air and Stream Improvement (for the Paper Industry) 

NCI National Cancer Institute 

ND Not Detected (at or above MRL) 

NIH National Institute of Health 

NIOSH National Institute for Occupational Safety and Health 

NIST National Institute of Standards and Technology 

NPDES National Pollutant Discharge Elimination System 

NSF National Science Foundation 

NTIS National Technical Information System 

NTP National Toxicology Program 

OSHA Occupational Safety and Health Administration 

PCBs Polychlorinated Biphenyls 

PE Performance Evaluation sample (AKA PT – Proficiency Test sample) 

PID Photoionization Detector 

PQL Practical Quantitation Limit 

QA Quality Assurance 

QC Quality Control 

RCRA Resource Conservation and Recovery Act 

RFP Request for Proposal 

 

 

 
 
 
 
 
 
 
 
 
 
 

NON- 
 

CONTROLLED  
 

COPY 

If this SOP is accessed electronically outside of the ALS Rochester Intranet website, it is an uncontrolled-copy and will not be updated. 



   
                                                                                                                              QAM, Rev. 26, Appendix A 
 Effective: 10/26/2015 
  Page 49 of 139  

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

RPD Relative Percent Difference 

SIM Selected Ion Monitoring 

SMO Sample Management Office (aka Sample Receiving) 

SOC Semi-Volatile Organic Compounds 

SOQ Statement of Qualifications 

SOW Statement of Work 

SVOAs Semi-Volatile Organic Analytes 

SVOCs Semi-Volatile Organic Compounds 

SW-846 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 

TOC Total Organic Carbon (test to determine organic content) 

TOX Total Organic Halides (test to determine organic halide content) 

TPH Total Petroleum Hydrocarbons 

TSCA Toxic Substances Control Act 

UST Underground Storage Tank 

UV Ultraviolet Spectrophotometer 

VOA Volatile Organic Analyte 

VOC Volatile Organic Compounds 

WP Water Pollution 

WS Water Supply 

U N I T S  

mg/kg Milligrams per Kilogram (same as ppm) 

mg/L Milligrams per Liter (same as ppm) 

ug/L Micrograms per liter (same as ppb) 

ppb Parts Per Billion 

ppm Parts Per Million 
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