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TECHNICAL MEMORANDUM 
KRIGING OF SOIL DATA FOR LOWER SUBASE SOIL PDI SAP 
NSB-NLON, GROTON, CONNECTICUT 
 
By: S. Paxton 
 
Date: July 15, 2010 
 
 
INTRODUCTION 
 

In support of the Lower Subase Soil Pre-Design Investigation (PDI) Sampling and Analysis Plan (SAP) 

and Lower Subase Feasibility Study, three-dimensional modeling was performed using C Tech’s Mining 

Visualization System (MVS) software, Version 9.22. MVS is a state-of-the-art visualization software 

package with a robust series of modules to assist in the creation of three-dimensional volumetric models 

for environmental analysis. This software was used to create estimated concentration distribution maps 

for polynuclear aromatic hydrocarbons (PAHs), total petroleum hydrocarbons (TPH), and lead in soil at 

Zones 1 through 4 and Zone 7 at the Lower Subase.  

 

EXTENT OF CONTAMINATION 
 

Kriging is a group of statistical techniques for estimating the value of an attribute at any unsampled 

location using a number of available data near the unsampled location. The process essentially provides 

weights for the available data in the local neighborhood and uses linear regression estimators to estimate 

the data values at unsampled locations. During the interpolation process, the estimation or error variance 

is minimized. MVS conducts the kriging process automatically.  MVS uses the ordinary kriging method for 

interpolation.  Ordinary kriging is a specific type of kriging technique which allows one to account for 

variations of local means of data. 

 

When conducting kriging using MVS, input data (i.e., analytical results with x-, y-, z- coordinates) need to 

be provided and kriging parameters need to be specified. This input information is discussed below in 

detail. 

 

Input Data 
 

For this project, the soil data from Zones 1 through 4 were assessed together and the data from Zone 7 

were assessed separately.  Zones 1 through 4 were analyzed together due to the proximity of the zones 

to each other and the spatial correlation among the data. Zone 7 was assessed separately due to its 

spatial detachment from Zones 1 through 4.  Zones 5 and 6 did not have good data coverage spatially 
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and the spatial correlation of the data could not be quantified due to a limited number of data, so it was 

decided that modeling in the two zones would not be beneficial.  

 

The input data provided to MVS for kriging include the following: 

 

- X and Y coordinates for each sample location 

- Elevation in feet for each sample location 

- Sample result in mg/kg 

- Ground Surface Elevation in feet for each sample location 

 

All available data were provided to MVS. For locations where there were duplicate results, the software  

first calculates an average and then only uses the average as the data point. After the averaging, all data 

points were assumed to be equally weighted for kriging.   

 

Kriging Parameters 
 

Grid 
 

Based on the data density, it was agreed that the grid spacing is five-foot in both x- and y- directions 

horizontally and two-foot vertically. Provided below are the number of nodes of the kriging domains for the 

two established zones (i.e., Zone 1 through 4 and Zone 7): 

 

• Zones 1 through 4 

x = 201 

y = 364 

z = 10 

 

• Zone 7 

x = 94 

y = 159 

z = 10 

 

Examples of the calculations to determine the number of nodes in the kriging domains are provided in 

Attachment A to this memorandum.  An example figure (e.g., Figure 17-22) is also included in Attachment 

A that shows the grid spacing used for kriging Zone 7 data. 
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The same grid was used for Uncertainty Analysis (discussed in separate memorandum). After kriging, the 

kriging results were exported into a text format file and imported into the Geostatistical Software Library 

(GSLIB) for the Uncertainty Analysis. Because GSLIB uses cell data for analysis while MVS uses nodal 

data, the kriging domain is slightly smaller than the domain for uncertainty analysis; however, these 

differences were noticed and accounted for in the uncertainty analysis. 

 

Searching Mechanism 
 

When kriging, it is important to specify reasonable Reach and Point values. The Reach and Point values 

together define a searching window that controls how many sample data will be used in kriging at a 

specific location. The Reach indicates a radial distance from any model node and essentially controls the 

size of the searching window. Samples outside of the searching window will not be used in interpolation 

at the specific location. The Point parameter indicates the maximum number of closest sample data that 

will be used within the searching window during analysis 

 

The Reach value for kriging was generated automatically by the MVS software. By setting zero (default 

value) for the Reach in MVS, the software automatically calculates a Reach value that is approximately 

two-thirds of the longest distance between any two data points in the data set. In this way, the Reach 

value for each zone and parameter is unique. Examination of data values and data density and 

preliminary contouring suggested that local data variation (i.e., from a contaminated zone to a clean zone) 

was relatively significant; therefore, the Point value was set to 6 and kept uniform for each model, which 

means the 6 nearest data points were used for kriging at a specific location within the radius of the 

Reach.  

 

Semivariogram 
 

The MVS software contains an algorithm that can assess the user’s dataset and automatically determine 

the semivariogram based on a best fit of the data. A semivariogram is essentially the quantification of 

spatial correlation of data, where the quantified spatial correlation will then be used in kriging. A 

semivariogram model is typically determined as follows: 1) the dataset is evaluated to calculate the 

differences between all data pairs separated by a series of distances; 2) a graph is then generated to 

show the calculated variances with distances; 3) a mathematical model (i.e., semivariogram model) is 

then fit to the graph and usually the model is determined by the best fit with professional judgment. 

Parameters describing the mathematical model include range, sill, and nugget. The range is the distance 

at which spatial correlation disappears. The sill is the variance plateau (highest variance) that the 

semivariogram model reaches at the range. The nugget accounts for the variance among data collected 

from the same location (if sampling repeats at the same location), and is usually used to represent 
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possible measurement errors or other sources of variation. For this project, MVS automatically 

determined the semivariogram model based on the input data and no constraints were placed on its 

semivariogram modeling algorithm. It is important to note that MVS uses a nugget value of 0 which 

cannot be changed. CTech explains that “this restriction of the nugget [to only be a value of 0] provides 

much more representative results than allowing the nugget to be greater than zero, and thus allowing 

estimated data points to be different than the measured data points when they coincide.”  

 

Based on the input data and parameters set, the MVS conducts ordinary kriging automatically. The 

kriging results of the three-dimensional model were then processed into two-foot slices for presentation 

purposes. In order to achieve this, the Krig 3D Geology module in MVS was used. This module is 

generally used to create models of the lithology of a site. Lithology data was not available, but the module 

still proved useful for this analysis.  A geology file was created for each parameter and each modeled 

area using the coordinates for the sample locations that were used for kriging the analytical data. For 

each location, two-foot elevation data was entered into the geology file to create the two-foot elevation 

slices from ground surface to the lowest sampled elevation. Once this data was processed, the three-

dimensional model could be subset into the desired two-foot elevation slices. The ultimate goal was to 

show the resulting slices in plan view figures; therefore, the geology file was designed to display the 

middle elevation of the each two-foot elevation interval. For example, an elevation interval of 8 to 10 feet 

would show the data for elevation 9 feet. 

 

The focus of the SAP was to identify the extent of contaminated soil.  Both Residential and Industrial 

criteria were considered to determine the extent.  It was deemed more valuable to subset the data based 

on a color scale as opposed to physically subsetting the three-dimensional model based on the different 

criterion. As a result, the slices were color coded based on the different criteria to assist engineering staff 

in their analysis of the data and decisions for future sampling locations.  

 

The two-foot slices were exported as georeferenced image files. These image files were then imported 

into ArcGIS 9.3 software and displayed along with the New London base map spatial data for the 

generation of report figures. The resulting figures showing the kriging results for PAHs, TPH, and lead are 

provided in Appendix B of the Lower Subase Soil PDI SAP.  

 

CROSS-SECTIONS 
 

Cross-sections were also generated using C Tech’s MVS software to help depict the vertical distribution 

of soil contamination and determine appropriate sample locations.  This software package has modules 

that allow users to easily create fence diagrams from their three-dimensional models. For this project, 

fence lines were drawn through all of the sample locations that yielded the highest concentrations. This 
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provided a good illustration of the vertical extent of the contamination near these locations. A text file was 

generated and imported into the model to accurately visualize the groundwater table in relation to the 

estimated concentrations where groundwater level data was available. All cross-section figures displayed 

sample locations that were used in creating the cross-sections and sample locations that may have 

potentially influenced the estimated concentration. The two sets of locations were symbolized differently 

in the resulting cross-section figures and the offset distance was indicated for the potentially influential 

locations.  Images of these cross-sections with the posted sample locations were exported as image files. 

These images were imported into ArcGIS 9.3 where additional textual information was added to the 

figures.  The resulting cross-section figures are provided and discussed in WS #17 of the Lower Subase 

Soil PDI SAP. 

 
VOLUMES 
 

In addition to supporting the preparation of the SAP, the same MVS model was used to support the 

Feasibility Study for the Lower Subase.  The model was used for calculating the volume and mass of soil 

contaminated by the various constituents. MVS contains a module called Volumetrics that allows users to 

export these values concerning the modeled data.  This module takes into account numerous criteria 

including the type of media modeled, whether the data were log processed, data units, geologic data, 

scale of the model, and subsetting based on regulatory criteria values. The goal was to obtain mass and 

volume values for each zone modeled. This process was streamlined for Zone 7 because this zone was 

not modeled with other zones. The Volumetrics module was connected to the three-dimensional kriging 

model. Once connected, the volume and mass data were calculated in the Volumetrics module interface 

and a text file was exported containing these values.  For Zones 1 through 4, the three-dimensional  

model was cut into individual zones using a module called Area Cut. Once the data was clipped to a 

singular zone, the Volumetrics module could be connected to the model. At this point a text file, 

containing only the information for the zone displayed in the model, was generated and exported,. This 

process was repeated for all four zones to obtain the volume and mass values.  This approach will be 

used to process the new data collected as part of the Soil PDI to develop new volume estimates of the 

contaminated soil present in the Lower Subase zones. 



 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT A 

 

NODE CALCULATIONS AND EXAMPLE ZONE 7 GRID SYSTEM   



Zone 1‐4 Extents 

 

 

Number of X nodes for Kriging 

(781170 – 780170)/5 = 200 

200 + 1 = 201 

Number of Y nodes for Kriging 

(205754 – 203939)/5 = 363 

363 + 1 = 364 

   



Zone 7 Extents 

 

Number of X nodes for Kriging 

(780481 – 780016.5)/5 = 93.1 (we rounded to 93) 

93 + 1 = 94  

Number of Y nodes for Kriging 

(206784 – 205994)/5 = 158 

158 + 1 = 159  
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Technical Memorandum 

Uncertainty Modeling in Support of Sampling Design for Lower Subase Soil PDI SAP 

NSB‐NLON, Groton, Connecticut 

 

By: B. Li 

 

Date: February 4, 2010 

 

INTRODUCTION  

Upon review of the Draft Lower Subase Feasibility Study (Tetra Tech, 2008), EPA recommended that a 
Pre‐Design Investigation (PDI) be performed prior to selecting the final soil remedies and performing the 
remedial designs for each zone. The purposes of the PDI for soil at the Lower Subase are 1) to sample 
and  analyze  soil  for  primary  contaminants  of  concern  (COCs)  at  horizontal  and  vertical  locations  of 
greatest uncertainty of complying with the Industrial/Commercial (I/C) regulatory criteria to determine a 
more accurate estimate of the volume of soil requiring remediation in each zone, and 2) to sample and 
analyze soil  for primary COCs at horizontal and vertical  locations of greatest uncertainty of complying 
with  the  Residential  regulatory  criteria  to  determine  a more  accurate  estimate  of  the  area  of  soil 
requiring Land Use Controls (LUCs) as long as the soil presents risks . 

In  support  of  development  of  the  PDI  Sampling  and  Analysis  Plan  (SAP),  three‐dimensional  (3D) 
uncertainty modeling was  conducted using Geostatistical  Software  Library  (GSLIB)  to process  the  soil 
data of primary COCs, including polycyclic aromatic hydrocarbons (PAHs), total petroleum hydrocarbons 
(TPH), and lead from Zones 1 through 4 and Zone 7 at the Lower Subase. Due to the requirement of data 
quantity, only Zones 1 through 4 and Zone 7 data were analyzed. The data from Zones 1 through 4 were 
analyzed  together because  the  four zones are physically connected and spatial continuity  in data was 
observed.    

The results of the uncertainty modeling are 3D maps that show the uncertainty scale at horizontal and 
vertical  locations  for  individual  contaminants. On each map,  the uncertainty  scale at each  location  is 
determined by a specific uncertainty model that considers several factors, including spatial distribution 
of data (data sparsity), level of contamination, and contaminant concentrations in relation to regulatory 
criteria.  For  presentation  purposes,  the  3D  uncertainty  maps  are  presented  in  a  series  of  two 
dimensional  (2D) maps  representing  two‐foot  intervals  in  the  vertical  direction.  The  2D  uncertainty 
maps are provided in Appendix B of the Lower Subase Soil PDI SAP.    

 

METHODOLOGY  

The  uncertainty  modeling  methodology  used  for  the  Lower  Subase  was  developed  and  tested  by 
researchers  in  the University of Michigan  in 2001.    The methodology was built on  the  concepts  and 
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theories  of  geostatistical  uncertainty  modeling.  The  state‐of‐the‐art  technology  was  published  in 
Environmental  Science  &  Technology  (Barabas  et  al.,  2001),  where  the  technology  was  tested  and 
demonstrated using  3D dioxin data  from  sediments  in  an  estuarine  river. As  stated,  this  uncertainty 
modeling technology differs from the others (e.g. kriging variance‐based technologies, such as the one 
used in Environmental Visualization System) in that it considers both where existing samples are located 
and  the  concentration  levels  of  existing  samples.    Kriging‐variance  based  technologies  only  consider 
sample  locations, which may  lead  to  unnecessary  sampling  in  relatively  clean  areas. Moreover,  the 
technology used herein was designed to consider regulatory criteria, which makes it specifically suitable 
for criteria‐based zone delineation problems.  An example of this technology using Zone 7 lead data was 
presented to the Partnering Team on May 14, 2009 (see Appendix A of the Lower Subase Soil PDI SAP) 
and  the  team subsequently provided approval of  the method  for use  in developing  the Lower Subase 
Soil PDI SAP.  

The methodology consists of the followingsteps:  

1) Local Uncertainty Modeling 

A 3D grid  is  first established  to bound  the  two  study areas  (i.e., Zones 1  through 4 and Zone 7). 
Based on the density of existing sample data (i.e., the sparsity level of data), a 5‐foot by 5‐foot grid 
was established. The  sample data were  then analyzed  for  spatial  features  (e.g.,  semi‐variograms) 
and the features were mathematically modeled. The sample data and the modeled spatial features 
were then used to derive a conditional cumulative distribution function (ccdf)   for each 
location (represented by u) within the 3D grid to provide a measure of local uncertainty. The ccdf is 
conditioned to the n existing sample data  in the neighborhood of u, represented by z| n .  Several 
approaches exist to derive the ccdf from existing sample data. For the Lower Subase study, a non‐
parametric indicator approach was used because it does not make assumptions about the multiple‐
point distribution function of the data.   

; |

2) Uncertainty Scale Computation 

Once a ccdf  is derived at each  location of  the 3D grid, a statistic  is computed at each  location  to 
quantify its uncertainty of complying with a certain regulatory criterion (i.e., the uncertainty in zone 
delineation  in relation to this criterion).   This statistic  is a unitless, non‐negative, real number that 
represents the scale of uncertainty. A value of zero represents the  least uncertainty. A  large value 
represents high uncertainty. There is no maximum on the monotonic uncertainty scale. The statistic 
is computed as 

cE
cE

Here, s u  is the standard deviation of the ccdf at location u, and can be calculated from the ccdf as 
follows: 
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In Equations  (1) and (2), f u;z| n   is the probability density function of the random variable Z u  
(e.g.  contaminant  concentration),  z*E u   is  the  expectation  of  the  ccdf,  and  zc  is  the  regulatory 
criterion. For the Lower Subase study, the kriging estimates (see Technical Memorandum on Kriging 
in  Appendix  B  of  the  Lower  Subase  Soil  PDI  SAP)  were  used  for  z*E u   to  ensure  consistency 
between the kriging maps and the uncertainty maps. 

As stated, one of the benefits provided by this technology is its incorporation of regulatory criteria in 
defining a zone. As reflected in Equation (1), locations with the largest r u  values are the ones with 
the highest uncertainty  in delineating a contaminated zone defined by  the  regulatory criterion zc.  
The r u  value will be large (i.e., high uncertainty) in two cases: 1) when there is great uncertainty in 
estimating the contaminant concentration at a  location (e.g. because of sparse data or contrasting 
data),  reflected  by  a  large  value  of  the  standard  deviation  of  the  ccdf  (s u ;  and  2) when  the 
estimated contaminant concentration  z*E u  is close to the regulatory criterion zc, indicating high 
uncertainty  about  whether  the  criterion  is  exceeded  (i.e.  the  uncertainty  in  delineating  the 
boundary of  the contaminated  zone). As a  result,  if  sampling occurs according  to  the uncertainty 
scale,  priority  is  placed  on  the  boundary  of  the  contaminated  zone  defined  by  the  specified 
regulatory  criterion, not  the areas with very high  concentrations  (sure exceedances) or  the areas 
with very low concentrations (sure non‐exceedances).  

Execution  of  the  described  methodology  was  through  the  use  of  GSLIB.  GSLIB  is  a  collection  of 
geostatistical programs developed at Stanford University (Deutsch and Journel, 1992). 

 

RESULTS  

For presentation purposes, the 3D uncertainty scale maps were processed into a series of 2D plan view 
maps at 2‐foot elevation  intervals  in  the vertical direction of  the 3D domain. Each 2D map shows  the 
plan view uncertainty at the mid‐elevation of the 2‐foot interval. The 2D maps are provided in Appendix 
B  of  the  Lower  Subase  Soil  PDI  SAP.    For  each  chemical,  both  the  I/C  regulatory  criterion  and  the 
Residential criterion were considered  in the uncertainty modeling and two sets of maps were created. 
The  uncertainty  maps  for  the  I/C  criterion  can  be  used  to  determine  the  locations  with  greatest 
uncertainty  in  support of  the delineation of  the  zones  that need  soil  remediation.  The maps  for  the 
Residential criterion can be used to determine the locations with greatest uncertainy for the delineation 
of the zones that require LUCs.  

For illustration purposes, the maximum of the uncertainty scale was set to 10 for all maps. A color was 
assigned to each grid location of the map according to its uncertainty scale. The rainbow color scale was 
set so that high uncertainty is presented by red and low uncertainty is represented by blue. Examination 
of  the uncertainty maps  in  combination of  the kriging maps  suggest  that high uncertainty  is  typically 
observed near the boundary of criteria‐defined zones as expected.     
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ATTACHMENT NO. 2 
 

STATEMENT OF WORK/PRICE TABLES 
 

TECHNICAL SPECIFICATION FOR LABORATORY SERVICES 
NAVAL SUBMARINE BASE (NSB) NEW LONDON, CONNECTICUT 

 
COMPREHENSIVE LONG-TERM ENVIRONMENTAL ACTION - NAVY (CLEAN) 
CONTRACT N62470-08-D-1001, CONTRACT TASK ORDER (CTO) NO. WE57 

 
PRE-DESIGN INVESTIGATION 

CHEMICAL ANALYSES 
 
1.0 INTRODUCTION 
 
Tetra Tech NUS, Inc. (TtNUS) under CLEAN Contract N62470-08-D-1001, is procuring laboratory analytical 
services for NSB New London, CT in support of a soil Pre-Design Investigation.  Requested analyses 
include Polycyclic Aromatic Hydrocarbons (PAHs), Extractable Total Petroleum Hydrocarbons (ETPH), 
Metals (lead and antimony) and Synthetic Precipitation Leaching Procedure (SPLP) Leachate Metals (lead 
and antimony).  
 
The laboratory performing these analyses must be certified in the State of Connecticut. Additionally the 
laboratory must provide a current copy of their NFESC or DOD ELAP approval letter, in which all methods 
requested must be addressed. 
 
The responding laboratory must submit Method Detection Limits (MDLs); Limit of Detection (LOD); and 
Limits of Quantitation (LOQs) for all analyses and matrices requested by filling out the last two columns of 
Attachment A and including the completed attachment with the bid response.  After award, the laboratory 
will be required to submit Standard Operating Procedures (SOPs) and relevant precision and accuracy limits 
for all preparation and analytical methods required under this scope of work.  The laboratory will also be 
asked to complete Uniform Federal Policy (UFP) Sampling and Analysis Plan (SAP) Worksheets 19, and 23 
through 28 for inclusion in the SAP.  The SAP will be prepared according to the UFP for quality assurance 
project plans (March 2005) and utilize the 37 worksheets. 
 
2.0 SAMPLE INFORMATION 
 
Samples will be shipped to the laboratory during the period beginning May-June 2010. 
 
The approximate number of samples to be submitted, the type of analyses to be conducted, and the 
analytical methods to be used are summarized in the attached Table 1. 
 
Field duplicate samples will be submitted with "blinded" identification to the laboratory.  The field crew will 
designate samples (one per twenty samples of like matrices) upon which matrix spike/matrix spike duplicate 
(organic analyses) and matrix spike/laboratory duplicate (inorganic analyses) are to be performed; additional 
volumes of these samples will be provided as necessary.  
 
All samples are expected to contain low to moderate contaminant concentrations.  The field crew will 
attempt to identify any potentially high concentration samples.  Samples may be saturated and have high 
salinity concentrations. 
 
For the ICP metals analyses, perform a matrix spike and a laboratory duplicate analysis instead of matrix 
spike/matrix spike duplicate. If the matrix spike recovery falls outside the control limits and the sample result 
does not exceed four times the spike added, a post-digestion spike analysis must be performed. In addition, 
a five-fold dilution analysis (serial dilution) must be performed on the field-designated QC sample. Results 
for these QC analyses must be summarized in the corresponding CLP-equivalent forms (Attachment B). 
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3.0 ANALYSIS/REPORTING INFORMATION 
 
Data package deliverables must be submitted as a hardcopy and PDF (2 copies/2 CDs).  The 
analytical requirements and approximate number of samples to be submitted for analysis are detailed in 
Table 1.  Any analysis and reporting requirements addressed in the DOD Quality Systems Manual 
(January 2006 or April 2009 depending on current NFESC approval letter) and the requested methods 
must be followed.  Additionally, it is a requirement of TtNUS that the associated PDF data packages for 
PAHs and metals analysis must meet Contract Laboratory Program (CLP) format, reporting, and PDF 
data package deliverable requirements.  The PDF data packages for all the remaining analyses must be 
fully validatable and contain raw data, summary forms for all sample and laboratory method blank data, 
and summary forms containing all method specific quality control (results, recoveries, relative percent 
differences, relative standard deviations, and/or percent differences etc.).  
 
Additionally, each PDF data package must contain a summary data package.  This summary data 
package shall consist of only the summary forms (i.e., for CLP Forms 1 through 15 and non-CLP it 
shall be the CLP-like equivalent of Forms 1 through 15).  
 
Attachment A details the required target compound list and required project action limits that must be met. 
The laboratory must submit its LOQs, LODs, and MDLs for all analyses and matrices requested by filling out 
the last two columns of Attachment A and including the completed attachment with the bid response.  
 
Attachment B details the required summary forms for CLP-like data packages, the requirements for the 
organization, and bookmarking of PDF data packages. 
 
Non-detected organic and metals results must be reported down to the LOD submitted by the 
laboratory in Attachment A with the bid response. Positive results above the MDL but below the 
laboratory’s LOQ must be reported as estimated values qualified with a “J” for both organic and metals 
analyses.  Soil samples must be reported on a dry-weight basis. 
 
The PDF data package deliverable must contain a detailed case narrative for all analytical fractions. 
This case narrative must also include the Contract Task Order (CTO) number, the site name, and the 
TtNUS Project Manager’s name.  Data from all analytical runs (i.e., original, dilution, re-analysis) 
must be reported.  All soil and sediment matrix sample results shall be reported on an adjusted dry-
weight basis.  Additionally, the data package deliverable must include the ORIGINAL chain-of- 
custody form (received with the samples and signed by the laboratory sample custodian). 
 
As stipulated in the CLEAN Master Services Agreement (MSA), Sample Delivery Group (SDG) and 
fractionally-specific text (TXT) files containing all environmental sample and field quality control blank 
analysis results must be generated in accordance with the requirements outlined in Attachment C of this 
specification.  
 
As part of the laboratory case narrative, it is required that the Laboratory Quality Assurance 
Manager sign an attestation statement verifying that all electronic diskette deliverables exactly 
match the data summary forms (i.e. Form Is). 
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Maximum holding time allowances, as defined in the following table, are to be strictly observed.  
Calculation of holding time is in calendar days and is to begin from the time of collection.  The 
holding times are as follows: 
 

Analyses Holding Time 

PAHs 14 days until extraction; 40 days to analysis  

ETPH 14 days until extraction; 40 days to analysis 

Metals (lead and antimony) 6 months to analysis  

SPLP Leachate Metals (lead and 
antimony) 

14 days until extraction; 6 months to analysis 

 
These holding times are based on 40 CFR 136, data validation criteria, and method specific requirements, 
and are measured from date of collection.  The holding time criteria depicted apply to all analyses necessary 
to successfully determine the contaminant level contained in the sample.  Hence, the holding time criteria 
apply to any/all subsequent sample dilutions and re-analyses. 
 
The TtNUS Project Manager for this project is Mr. Corey Rich and he must be contacted in the event of any 
laboratory problems that could impact project deadlines (i.e., late deliverables, technical problems in the lab 
that could lead to late deliverables.)  To ensure good communication it is required that the laboratory's 
appointed project manager contact Mr. Rich once a week for the entire project duration.  
 
Contact information for Mr. Rich is as follows: 
    
   Tetra Tech NUS, Inc. 
   Foster Plaza 7 
   661 Andersen Drive 
   Phone: 412-921-8984 
   Fax: 412-921-4040 
   e-mail: corey.rich@tetratech.com 
 
Analytical data turnaround times are to be measured from receipt of each sample shipment.  All PDF 
analytical data package (2 CDs) and associated electronic (TXT) deliverables are due to the TtNUS Sample 
Management Coordinator, Ms. Tobrena Skeen, within the standard MSA turnaround term of 21 calendar 
days from receipt of the last sample in a Sample Delivery Group (SDG).   Additionally all SDGs must contain 
20 samples.  The frequency in which SDGs contain less than 20 samples should be minimal. All PDF data 
packages and electronic deliverables must be received at the same time or the deliverable will be 
considered incomplete and payment deductions may be imposed.  Additionally the laboratory Project 
Manager must fax copies of chain of custody forms to Ms. Skeen as samples are received by the 
laboratory. 
 
Contact information for Ms. Skeen follows: 
    
   Tetra Tech NUS, Inc. 
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   Foster Plaza 7 
   661 Andersen Drive 
   Pittsburgh, PA 15220 
   Phone: 412-921-8582 
   Fax: 412-921-4040 
   e-mail: tobrena.skeen@tetratech.com 
 
4.0 PERIOD OF PERFORMANCE/BOTTLEWARE INFORMATION 
 
All samples will be shipped to the laboratory via express carrier within 48-hours of collection.  Please circle 
the Yes or No at the bottom of Table 1 which will indicate if the laboratory will provide courier service at no 
extra charge.  Samples will be shipped to the laboratory the period beginning May-June 2010. 
 
Shipment of bottleware to support the entire project will be coordinated at a later date. 
 
The laboratory is to provide all necessary sample containers (plus approximately 10% extra for 
breakage).  All sample containers must meet ICHEM series 300 cleanliness criteria (or equivalent), and 
documentation of certified cleanliness must be provided.  All of the appropriate sample bottleware must be 
pre-preserved.  The bottleware must be shipped to the designated location in Coleman-like coolers.  The 
laboratory must also provide any extra coolers needed for return shipment of sample to the 
laboratory for analysis.  The laboratory is also requested to provide a packing slip indicating the analytical 
parameters for which each container type is designated, sample labels, and chain-of-custody forms. The 
laboratory is to dispatch three to four EnCore samplers for each of the soil samples submitted for volatiles 
analysis.  Upon receipt of the Encore samplers the laboratory shall prepare the soil samples in accordance 
with SW-846 Method 5035.  In addition to the EnCore samplers the laboratory is to dispatch proper 
bottleware for the collection of additional soil, per sampling location, for dry-weight determination. 
 
The laboratory must provide Material Safety Data Sheets (MSDSs) for all preservatives sent with 
each bottleware shipment to the field. MSDSs must be representative of the chemicals provided as 
preservatives with regard to mixtures and/or  purity of the chemicals.  For example if a 35% sulfuric 
acid solution is the preservative, the MSDS provided should be for 35% sulfuric acid solution not 
96% sulfuric acid.   
 
 
5.0 ADDITIONAL COMMENTS/CONTACTS 
 
Within a laboratory, internal transfers of samples, extracts, and digestates must be accomplished and 
documented as controlled custody transfers.  The laboratory must maintain documentation that supports an 
unbroken chain of custody for samples, digestates and extracts from time of receipt or production in the 
laboratory until disposal. 
 
The laboratory is to provide a minimum of 60 days storage of sample extracts and 60 days storage of intact 
sample aliquots, as stipulated in the MSA.  Additionally, the laboratory must store hardcopy and/or 
PDF data packages for 5 years. 
 
All analyses conducted under this subcontract assignment are to be performed at the solicited facility only. 
The laboratory is not permitted to lower-tier subcontract these analyses, or analyze these samples at a 
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corporate facility other than the facility stipulated without prior notification and consent from the CLEAN 
Subcontracting Officer. 
 
The unit cost for analysis is to include compensation for containers, preservatives, coolers, shipping costs, 
storage, disposal, and laboratory quality control analyses (such as matrix spike, matrix spike duplicate, 
laboratory duplicate, and laboratory control sample analyses.)  These items are not to be billed as separate 
line items. 
 
Technical, quality assurance, and data format concerns are to be directed to Ms. Kelly Carper at 412-
921-7273 or via e-mail kelly.carper@tetratech.com.  Ms. Carper must be contacted and informed of 
any difficulties encountered during the conduct of the requested analyses. 
   
Questions regarding electronic diskette deliverable concerns are to be directed to Ms. Amy 
Thomson at 412-921-8182 or via e-mail amy.thomson@tetratech.com.  Ms. Thomson must be 
contacted and informed of any difficulties encountered preparing the required electronic 
deliverables. 
 
Contract concerns, and response to this solicitation, are to be directed to: 
 
   Ms. Meg Price 
   CLEAN Subcontracting Officer 
   Tetra Tech NUS, Inc. 
   234 Mall Boulevard, Suite 260 

King of Prussia, PA 19406 
   Phone: 610-491-9688 
   Fax: 610-491-9645 
   e-mail: meg.price@tetratech.com 
 
Triplicate copies of invoices associated with the analyses contracted herein are to be submitted to 
the attention of the Accounting Supervisor: 
 
   Tetra Tech NUS, Inc. 
   661 Andersen Drive, Foster Plaza 7 
   Pittsburgh, PA  15220 
   Phone: 412-921-8506 
   Fax: 412-921-4040 
    
Please confirm the laboratory's ability to perform the methodologies requested at the analyte detection limits 
indicated.  Also confirm available laboratory capacity, and complete/confirm the costing information 
indicated in Table 1.  All costing information must reflect the terms and conditions established by the 
2009 CLEAN MSA. 
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 TABLE 1 
 NUMBER OF SAMPLES/ANALYTICAL METHODS 

NAVAL SUBMARINE BASE (NSB) NEW LONDON, CONNECTICUT 
 CTO WE57, PRE-DESIGN INVESTIGATION 

Matrix Parameter Method - Please 
circle the method to 
be used 

# 
Samples(1) 

Unit Price  Total Cost 

Aqueous SPLP Leachate 
Antimony 

SW-846 1312/6010B, 
C or  6020 

8 $           $           

 SPLP Leachate Lead SW-846 1312/6010B, 
C or  6020 

25 $           $           

 SPLP Leachate 
Antimony and Lead 

SW-846 1312/6010B, 
C or  6020 

13 $           $           

Solid PAHs SW-846 8270C or D 
SIM 

52 $           $           

 ETPH ETPH CT Method 62 $           $           

 Antimony  SW-846 6010B, C or  
6020 

5 $           $           

 Lead SW-846 6010B, C or  
6020 

17 $           $           

 Antimony and Lead SW-846 6010B, C or  
6020 

12 $           $           

     
        TOTAL COST $   
 
(1) The number of aqueous samples includes the field quality control blanks being taken.   
  
 
Can the laboratory provide sample pick-up on site?  YES or NO (circle one) 
If yes is there an additional charge and what is that charge?__________ 
Name of Laboratory________________________________________ 
 
Signature_________________________________________________ 



 

 ATTACHMENT A 
 Required Target Compound Lists and Quantitation Limits 
 

Matrix: Soil  
Analytical Group: PAHs 
 

Analyte CAS Number 
Project 
Action 
Limit 

(mg/kg) 

Project Action 
 Limit Reference(1) 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Laboratory 

Limit of 
Quantitation

(mg/kg) 

Limit of 
Detection 
(mg/kg) 

Method 
Detection 

Limit  
(mg/kg) 

Benzo(a)anthracene 56-55-3 1 CTDEP 
GB PMC 

0.33    

Benzo(a)pyrene 50-32-8 1 CTDEP 
GBPMC 

0.33    

Benzo(b)fluoranthene 205-99-2 1 CTDEP 
GB PMC 

0.33    

Benzo(k)fluoranthene 207-08-9 1 CTDEP 
GB PMC 

0.33    

Chrysene 218-01-9 1(2) CTDEP 
GB PMC 

0.33    

Dibenzo(a,h)anthrace
ne 53-70-3 1(2) CTDEP 

GB PMC 
0.33    

Indeno(a,2,3-
cd)pyrene 193-39-5 1(2) CTDEP 

GB PMC 
0.33    

Phenanthrene 85-01-8 40 CTDEP 
GB PMC 

13.3    

Pyrene 129-00-0 40 CTDEP 
GB PMC 

13.3    

Carbazole  86-74-8 1(2) CTDEP 
GB PMC 

0.33    

 
 

1. Connecticut Department of Environmental Protection Remediation Standards 
2. Criteria based on detection limits 
CTDEP GB PMC - Connecticut Department of Environmental Protection, Pollutant Mobility Criteria for 
groundwater classified as GB 
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Matrix: Soil  
Analytical Group: TPH 
 

Analyte CAS Number 
Project 
Action 
Limit 

(mg/kg) 

Project Action 
 Limit Reference(1) 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Laboratory 

Limit of 
Quantitation 

(mg/kg) 

Limit of 
Detection 
(mg/kg) 

Method 
Detection 

Limit  
(mg/kg) 

TPH -- 500 CTDEP RES DEC 167    
 
1. Connecticut Department of Environmental Protection Remediation Standards 
CTDEP RES DEC - Connecticut Department of Environmental Protection, Direct Exposure Criterion for a 
residential scenario 

 
 

Matrix: Soil  
Analytical Group: Metals (antimony and lead) 
 

Analyte CAS Number 
Project 
Action 
Limit 

(mg/kg) 

Project Action 
 Limit Reference(1) 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Laboratory 

Limit of 
Quantitation 

(mg/kg) 

Limit of 
Detection 
(mg/kg) 

Method 
Detection 

Limit  
(mg/kg) 

Antimony 7440-36-0 31 CTDEP  
RES DEC 

10  

Lead 7439-92-1 400 CTDEP  
RES DEC 

133    

 
1. Connecticut Department of Environmental Protection Remediation Standards 
CTDEP RES DEC - Connecticut Department of Environmental Protection, Direct Exposure Criterion for a 
residential scenario 

 
 

Matrix: SPLP Leachate 
Analytical Group: Metals (antimony and lead) 
 

Analyte CAS Number 
Project 
Action 
Limit 

(mg/kg) 

Project Action 
 Limit Reference(1) 

Project 
Quantitation 
Limit Goal 

(mg/kg) 

Laboratory 

Limit of 
Quantitation 

(mg/kg) 

Limit of 
Detection 
(mg/kg) 

Method 
Detection 

Limit  
(mg/kg) 

Antimony 7440-36-0 0.08 CTDEP  
GB PMC 

0.027  

Lead 7439-92-1 0.15 CTDEP  
GB PMC 

0.05    

 
1. Connecticut Department of Environmental Protection Remediation Standards 
CTDEP GB PMC - Connecticut Department of Environmental Protection, Pollutant Mobility Criteria for 
groundwater classified as GB 



 

 ATTACHMENT B 
 Summary Form Requirements for PDF Deliverable and PDF Data Package Deliverables 



 
PDF DATA PACKAGE DELIVERABLE REQUIREMENTS 
 
 
The laboratory is to provide 2 compact disks (CDs) containing a PDF file in the following format: 
 
1. Table of Contents  
2. Case Narrative 
3. Chain-of-Custody 
4. Data Summary Package (contains summary of all CLP or CLP like Forms 1 through 15 per analytical 
fraction) 
5. Analytical Fractions (VOA, SVOC, General Chemistry, etc.)   
a. QC Summary (summary of all CLP or CLP like Forms 1 through 15 for a particular analytical fraction)  
b. Raw Sample Data (includes all sample dilutions, sample re-analyses, QC samples, etc.) 
c. Calibration Data (includes all initial and continuing calibrations) 
d. Miscellaneous (includes extraction forms, IDLs, MDLs, etc.) 
 
Each of the above sections should be bookmarked in the PDF for easy access. 
 
 
Summary Form Requirements for PDF data package deliverable for non-CLP Methods: 
 
The following summary forms are required as part of the data package deliverable for SW-846 
6020/6010B/7000A series for metals: 
 
Results Report - must present all information presented on CLP FORM I. 
Initial and Continuing Calibration Summary -must present all information presented on CLP FORM 2A. 
CRDL Summary - must present all information presented on CLP FORM 2B. 
Blanks - must present all information presented on CLP FORM 3. 
ICP Interference Check Sample Summary - must present all information presented on CLP FORM 4. 
Matrix Spike Summary - must present all information presented on CLP FORM 5A. 
Post Digestion Spike - must present all information presented on CLP FORM 5B. 
Lab Duplicate Results - must present all information presented on CLP FORM 6. 
LCS Summary - must present all information presented on CLP FORM 7. 
MSA Summary (Method of Standard Addition) - must present all information presented on CLP FORM 8. 
ICP Serial Dilution Summary - must present all information presented on CLP FORM 9. 
Detection Limits - must present all information presented on CLP FORM 10. 
Linear range – must present all information presented on CLP FORM 12 
Prep Log - must present all information presented on CLP FORM 13. 
Analysis Run Log - must present all information presented on CLP FORM 14. 
ICP-MS Tune – must present all information on CLP FORM 14 (ILM05.4) 
ICP/MS Internal Standard Relative Intensity Summary - must present all information presented on CLP 
FORM 15 (ILM05.4). 
 
Also must include: Instrument Calibration Records, Chain-of-Custody Forms, and Case Narrative. 
 
 
Summary Forms for SW-846, 8260B and 8270C (i.e., Any SW-846 GC/MS analysis of Volatile and 
Semivolatile Organic Compounds) should be presented in a CLP-Like format.  The following 
Summary Forms must be included: 
 

Result Summary One Sample per summary page.  
Presentation of analytical results for both method blanks 
and environmental samples, date of collection, preparation, 
and analysis.  Environmental samples should be identified 
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with the field identification numbers on the COCs. 

Surrogate Recovery Form Present all information contained on CLP Form II. 
 

Summary of Matrix Spike/Matrix Spike Duplicate 
Recovery 

Present all information contained on CLP Form III. 

Instrument Performance Check Summary Form - 
Mass Spec Tuning Form 

Present all information Contained on CLP Form V. 
 

Initial Calibration Summary Present all information contained CLP Form VI. 

Continuing Calibration Summary Present All Information contained on CLP Form VII. 

Internal Standard Area and Retention Time 
Summary 

Present all information contained CLP Form VIII. 

 
 



 

ATTACHMENT C 
ELECTRONIC DATA DELIVERABLE REQUIREMENTS 



 

ELECTRONIC DATA FORMAT REQUIREMENTS 
 
1.0 INTRODUCTION 
 
The laboratory is to submit text-based tab delimited EDD files for each SDG using Tetra Tech's laboratory data 
checker explained below. The files must be in the format specified in this Attachment. Additional information such 
as laboratory name, project name, fractions included, project number, site name/number, laboratory contact person 
and any specific comments related to the EDD should be included in the comments section of the EDD Submittal 
page. 
 
The RESULT for nondetects should be populated with the project-specific sample quantitation reporting limits (i.e., 
either the sample quantitation limit or method detection limit, as specified in Section 3.0 of this scope of work.  Any 
corrections made to the hardcopy data must also be made to the electronic file.  Appropriate qualifiers as identified 
by the analytical protocol must also be designated; laboratory QC non-compliance codes are not to be depicted. 
 
Tetra Tech's electronic EDD format follows the ADAPT structure and requires the A1 and A3 files. The A2 file is 
only required if the project is using ADAPT; and, for non-ADAPT EDD submittals the A2 file may be omitted. The 
EDD consists of separate, tab-delimited ASCII text files. Each file corresponds to a database table.  The tables are 
identified as the Analytical Results Table (A1) and Sample Analysis Table (A3).  A separate set of text files must be 
created and submitted for each sample delivery group (SDG).  The files must be identified to correspond to the (A1) 
table and the (A3) table.  The file naming convention is: the Sample Delivery Group (SDG) followed by the table 
identifier (A1 or A3), followed by the “.txt” extension.  The file names must not contain spaces or special characters. 
For example, the EDD file names for a laboratory-reporting batch identified as SDG001 would be as follows: 
 

SDG001A1.txt 
SDG001A3.txt 

 
On certain projects Tetra Tech will utilize the ADAPT Electronic Data Validation software, which will require the 
laboratory to use the ADAPT electronic data deliverable checker software prior to submitting the files through Tetra 
Tech's laboratory data checker (this will be clearly specified in the Tetra Tech laboratory statement of work).  The 
ADAPT checker software can be downloaded from Laboratory Data Consultants’ web site:  http://www.lab-
data.com.  For projects which Tetra Tech is using the ADAPT software, Tetra Tech will provide the laboratory with 
the project library.  The laboratory is not permitted to modify the project library.  ADAPT projects will require the 
laboratory to export all three checked files (A1, A2, and A3) from the ADAPT software and submit them through 
Tetra Tech's laboratory data checker. ADAPT error logs generated must be included with the electronic PDF 
data validation package and cannot be submitted through the laboratory data checker. 
 
The values reported in the EDD text files must agree exactly with the final values reported on the PDF data 
package sample result summaries.  The details of file naming conventions, data structure and data checker use 
are discussed below.  
 

 
 

Analytical Results Table (A1 File) 
 
The Analytical Results table contains analytical results and related information for target analytes in field samples and 
associated laboratory quality control samples (excluding calibrations and tunes).  Field samples and laboratory 
method blanks must report a result record for each analyte reported within a method.  Laboratory control samples 
(LCS and LCSD) and matrix spike samples (MS and MSD) must report a result record for every analyte specified as a 
spiked analyte in the laboratory statement of work.  Table A1 in this document lists the field names and data type 
descriptions for the Analytical Results Table (A1).  
 
Lab Instrument Table (A2 File) 
 
A2 file is only required if the project is using ADAPT.  In all other EDD submittals, the A2 file may be omitted. 
Laboratories should refer to the ADAPT User Guide for populating the A2 Table. 
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Sample Analysis Table (A3 File) 

The Sample Analysis table contains information specific to field environmental samples and laboratory quality control 
analyses (excluding calibrations and tunes).  A sample record must exist for each sample/method/matrix/analysis type 
combination.  Table A3 in this document lists the field names and data type descriptions for the Sample Analysis 
Table (A3). 

 
All electronic data deliverables are due within the same time established for the associated hardcopy data 
packages. 
 
In addition, the laboratory QC officer must read and sign a copy of the Quality Assurance Review Form displayed 
on the next page of this Attachment.  Electronic deliverables are not considered to be complete without the 
accompanying Quality Assurance Review Form. 
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I  ____________________________, as the designated Quality Assurance Officer, hereby attest that all electronic 
deliverables have been thoroughly reviewed and are in agreement with the associated hardcopy data.  The 
enclosed electronic files have been reviewed for accuracy (including significant figures), completeness and format.  
The laboratory will be responsible for any labor time necessary to correct enclosed electronic deliverables that have 
been found to be in error.  I can be reached at  
(        )____________  if there are any questions or problems with the enclosed electronic deliverables. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Signature:________________________ Title: _______________________Date: __________ 
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2.0 EDD Field Properties 
 
Tables A1 and A3 in this document specify the EDD field properties. Laboratories should refer to the ADAPT User 
Guide for populating the A2 Table. These include the field name, sequence order, field description, data type/length 
and reporting requirement for each field.  Fields in the EDD must be sequenced according to the order that they 
appear below in Tables A1 and A3.  For example, in the Analytical Results table (A1), the field “ClientSampleID” will 
always be the first piece of information to start every new line of data (or database record), followed by the field 
“LabAnalysisRefMethodID”, “AnalysisType”, etc. 
 
When creating an EDD as a text file, use the ASCII character set in a file of lines terminated by a carriage return 
and line feed.  No extra characters are allowed at the end of a line, after the carriage return and line feed. Enclose 
each data value with double quotes (text qualifier) and separate each field value with a tab character (tab 
delimiter).  Data fields with no information (null) may be represented by two consecutive tabs.  For example, in the 
Sample Analysis table, since the “Collected”, “ShippingBatchID”, and “Temperature” fields do not apply to 
laboratory generated QA/QC samples, the record for a Laboratory Control Sample by Method 8270C would be 
entered as follows.  Note that the first two fields (“ProjectNumber” and “ProjectName”) are omitted in this example. 

 …“LCSW100598”  ”AQ” ”LCSW100598” ”LCS”  ”8270C”,…etc. 

If a field is populated with less than the maximum allowed number of characters, do not pad the values with leading 
or trailing spaces. In the above example, although the “MatrixID” field can accommodate up to 10 characters, only 2 
characters were entered in this field. Do not include the delimiter (tab character) within any of the field values. 
Example EDD files may be downloaded from the LEDD Checker application. 
 
An example database shall be sent for review prior to the first electronic deliverable in the required .txt format.  The 
example file will be examined for completeness and comments will be sent to the laboratory.  Any questions 
regarding the electronic deliverable should be directed to LabSupport@tetratech.com. 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field 
Length 

Required 
Value 

     
ClientSampleID Client or contractor’s identifier for a field sample 

 
If a sample is analyzed as a laboratory duplicate, 
matrix spike, or matrix spike duplicate, append 
suffixes DUP, MS and MSD respectively to the Client 
Sample ID with no intervening spaces or hyphens  
(i.e. MW01DUP, MW01MS, and MW01MSD).    For 
Method Blanks, LCS, and LCSD enter the unique 
LaboratorySampleID into this field. 
 
Do not append suffixes to the ClientSampleID for 
dilutions, reanalyses, or re-extracts (the 
AnalysisType field is used for this distinction).  For 
example, MW01DL and MW01RE are not allowed. 
 
Parent sample records must exist for each MS and 
MSD.  If an MS/MSD is shared between two EDDs, 
records for the MS/MSD and its parent sample must 
exist in the Analytical Results table for both EDDs. 
 

Text 25 X 

LabAnalysisRefMethodID Laboratory reference method ID.  The method ID 
may be an EPA Method number or a Lab Identifier 
for a method such as a SOP Number, however; 
method ID is specified by the project.  The method 
ID must be entered into the standard list. 
 

Text 25 X 

AnalysisType Defines the analysis type (i.e., Dilution, Reanalysis, 
etc.). This field provides distinction for sample result 
records when multiple analyses are submitted for the 
same sample, method, and matrix; for example 
dilutions, re-analyses, and re-extracts. 
 

Text 10 X 

LabSampleID Laboratory tracking number for field samples and lab 
generated QC samples such as method blank, LCS, 
and LCSD.  There are no restrictions for the 
LabSampleID except for field length and that the 
LabSampleID must be distinct for a given field 
sample or lab QC sample and method. 
 
Suffixes may be applied to the LabSampleID to 
designate dilutions, reanalysis, etc.  
 

Text 25 X 

LabID Identification of the laboratory performing the 
analyses. 
 

Text 7 X 

ClientAnalyteID CAS Number or unique client identifier for an analyte Text 12 X 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 
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Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

or isotope. 

 

If a CAS Number is not available, use a unique 
identifier provided by the client or contractor.  The 
ClientAnalyteID for a particular target analyte or 
isotope should be specified by the project and must 
exist in the standard value tables for Analytes.    

 

For the LCS, LCSD, MS, and MSD, it is only 
necessary to report the compounds designated as 
spikes in the library (and surrogates for organic 
methods.) 

 

For TICs from GC/MS analyses, enter the retention 
time in decimal minutes as the Client Analyte ID.   

 

 
AnalyteName Chemical name for the analyte or isotope.  The 

project specifies how an analyte or isotope is named. 
The analyte name must be associated to a 
ClientAnalyteID in the standard values table for 
Analytes (excluding compounds designated as 
TIC’s). 
 

Text 60 X 

Result Result value for the analyte or isotope. 

Entries must be numeric.  For non-detects of target 
analytes or isotopes and spikes, do not enter “ND” 
or “0”. Do not leave this field blank.  If an analyte 
or spike was not detected, enter the reporting limit 
value corrected for dilution and percent moisture as 
applicable.  Do not enter “0” 

 

Numeric (1) 20(6) X 

ResultUnits The units defining how the values in the Result, 
DetectionLimit, and ReportingLimit fields are 
expressed.  For radiochemistry this also includes 
how the value in the Error field is expressed.   
 

Text 10 X 

LabQualifiers A string of single letter result qualifiers assigned by 
the lab based on client-defined rules and values. 
 
The "U" Lab Qualifier must be entered for all non-
detects. Other pertinent lab qualifiers may be 
entered with the "U" qualifier. Order is insignificant.  
Lab qualifiers other than those listed in the standard 

Text 7 Q 
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Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 
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Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

values table may be used.  If so, these must be 
added to the standard value table in the application. 
 

DetectionLimit For radiochemistry methods, the minimum 
detectable activity for the isotope being measured. 
 
For all other methods:  The minimum detection limit 
value for the analyte being measured. 
 

Numeric (1) 10(6) X 

DetectionLimitType Specifies the type of detection limit (i.e., MDA, MDL, 
IDL, etc.). 
 

Text 10 X 

RetentionTime or Error For radiochemistry methods only, enter the 2 Sigma 
Counting Errors.  The units for error are entered in 
the ResultUnits field. 
 
For GC/MS methods only, enter the time expressed 
in decimal minutes between injection and detection 
for GC/MS TICs only 
 
For target analytes in all other methods, leave this 
field blank.   Note: GC retention times are not 
evaluated at this time. 
 

Text 5 T 

AnalyteType Defines the type of result, such as tracer, surrogate, 
spike, or target compound. 
 

Text 7 X 

PercentRecovery For radiochemistry methods:  The tracer yield, if 
applicable. 
 
For all other analytical methods:  The percent 
recovery value of a spiked compound or surrogate. 
 
If the spike or surrogate was not recovered because 
of dilution, enter “DIL”.  If a spike or surrogate was 
not recovered because of matrix interference, enter 
“INT”.  If a spike or surrogate was not recovered 
because it was not added to the sample, enter “NS”. 
 

Numeric (1) 5(3) R 

RelativePercentDifference The relative percent difference (RPD) of two QC 
results, such as MS/MSD, LCS/LCSD, and 
Laboratory Duplicates.    Report RPD in Laboratory 
Duplicate, LCSD, and MSD records only. 
 

Numeric (1) 5(3) D 

ReportingLimit Reporting limit value for the measured analyte or 
isotope 
Factor in the dilution factor and percent moisture 
correction, if applicable. The Reporting Limit for each 
analyte and matrix in a given method is specified in 

Numeric (1) 10(6) X 
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Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 
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Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

the project library or QAPP. 
 

ReportingLimitType Specifies the type of reporting limit (i.e., CRQL, PQL, 
SQL, RDL, etc). The Reporting Limit Type for each 
method and matrix is specified in the project library 
or QAPP. 
 

Text 10 X 

ReportableResult This field indicates whether or not the laboratory 
chooses an individual analyte or isotope result as 
reportable.  Enter “YES” if the result is reportable.  
Enter “NO” if the result is not reportable.   
 
If only one analysis is submitted for a particular 
sample and method, enter “YES” for all target 
compounds (where Analyte Type = TRG).  For 
GC/MS methods enter yes for tentatively identified 
compounds (where Analyte Type = TIC).     
 
If two or more analyses are submitted for a particular 
sample and method (i.e. initial analysis, reanalysis 
and/or dilutions), enter “YES” from only one of the 
analyses for each target compound.   For example: a 
sample was run a second time at dilution because 
benzene exceeded the calibration range in the initial, 
undiluted analysis.   All target analytes are reported 
in each analysis.  For the initial analysis, (Analysis 
Type = RES), enter “NO” for benzene and enter 
“YES” for all other compounds.   For the diluted 
analysis (Analysis Type = DL), enter “YES” for 
benzene and enter “NO” for all other compounds.   
 
For TICs (Analyte Type = TIC), if more than one 
analysis is submitted for a particular sample and 
method, choose only one of the analyses where 
Reportable Result = YES for all TICs.  For example, 
a sample was run a second time because one or 
more target compounds exceeded the calibration 
range in the undiluted analysis.  Choose a particular 
analysis and enter “YES” for all TICS.  In the other 
analysis enter “NO” for all TICs. 
 
Note that it is not necessary to report the full target 
analyte list for the initial result, dilution, re-analysis, 
or re-extraction.  However, each target analyte must 
be reported YES once and once only in the case of 
multiple analyses for a given sample, method, and 
matrix.  In the case of organics, all surrogates must 
be reported for all analyses submitted for a given 
sample, method, and, matrix. 
 

Text 3 X 
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Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
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Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

SpkConcnAdded 
 

The spike added.  This value must be reported in the 
same units as the result. 
Where (SA) in the following equation:   
% Recovery = (SSA-SC)/SA x 100% 
 where : 
SSA is the spiked sample concentration (amount) 
after spiking.  
SC is the sample concentration (amount) before 
spiking.  
SA is the the expected increase in sample 
concentration (amount) as a result of spiking.  
This value must incorporate all correction factors 
such as dilution factor and moisture content that are 
applied to the spiked sample when computing the 
spiked sample concentration or amount. 
 

Numeric (1) 10(6) R 

SpkParentSampleID 
 
 

The sampleID of a sample (often called the original 
sample) that receives a spike aliquot to form a 
spiked sample such as a matrix spike.  This is not 
the same as the ID of the spiked sample (such as a 
matrix spike) after spiking. 
 
The result for SpkParentSampleID and the result 
(i.e., SpkConcnAdded) for the spiked sample are 
used to compute percent recovery of the analyte. 
 

Text 25 R 

SamplePrepInitial The initial sample preparation volume in liters (L) for 
aqueous samples or grams (g) for solid samples.  

Numeric (1) 20(6)  

SamplePrepFinal The final sample preparation volume in liters (L) for 
aqueous samples or grams (g) for solid samples.  

Numeric (1) 20(6)  

Comment Add any comments or additional information specific 
to the analyte test result data record. 

Text 200  

 

X Required field. 
Q Only required if laboratory has qualified the result. 
T Only required for tentatively identified compounds by GC/MS. 
R Only required if Analyte_Type =”SPK” or “SURR”. 
D Only required for spiked compounds in the LCSD and MSD. 
(1) Field Length indicates decimal precision in parenthesis. For example, 5(2) = a total width of 5 numbers 

including a maximum of 2 decimal places. 
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Table A3 

Field Description for the Sample Analysis (Table A3) 
This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

Field Name Field Name Description 
Field 
Type 

Field 
Length 

Required 
Value 

ProjectNumber 
 

Project number assigned by the client. Text 30 X 

ProjectName 
 

Project name assigned by the client. Text 90 X 

ClientSampleID Client or contractor’s identifier for a field sample 
 
If a sample is analyzed as a laboratory duplicate, 
matrix spike, or matrix spike duplicate, append suffixes 
DUP, MS and MSD respectively to the Client Sample 
ID with no intervening spaces or hyphens (i.e. 
MW01DUP, MW01MS, and MW01MSD).    For Method 
Blanks, LCS, and LCSD enter the unique 
LaboratorySampleID into this field 
 
Do not append suffixes to the ClientSampleID for 
dilutions, reanalyses, or re-extracts (the Analysis_Type 
field is used for this distinction).  For example, 
MW01DL and MW01RE are not allowed  
 
Parent sample records must exist for each MS and 
MSD.  If an MS/MSD is shared between two EDDs, 
records for the MS/MSD and its parent sample must 
exist in the Sample Analysis table for both EDDs. 
 

Text 25 X 

Collected Date and Time of sample collection.  Refer to the 
date/time format at the end of this table. 
 
Leave this field blank for Method Blank, LCS, and 
LCSD 
 

Date/ 
Time 

16* C 

MatrixID Sample matrix (i.e., AQ, SO, etc.) 
 

Text 10 X 

LabSampleID Laboratory tracking number for field samples and lab 
generated QC samples such as method blank, LCS, 
and LCSD. 
 
There are no restrictions for the LabSampleID except 
field length and that the LabSampleID must be unique 
for a given field sample or lab QC sample and method.
 

Text 25 X 

QCType This record identifies the type of quality control sample 
QC (i.e., Duplicate, LCS, Method Blank, MS, or MSD).   
For regular environmental samples, populate this field 
with “NM”. 
 

Text 10 X 

ShippingBatchID Unique identifier assigned to a cooler or shipping 
container used to transport client or field samples. 
Links all samples to a cooler or shipping container. No 

Text 25 C 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

03/18/10 

Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

value is required for method blanks, LCS, and LCSD.  
 

Temperature Temperature (in centigrade degrees) of the sample as 
received. 
 
This field is not required for radiochemistry methods. 
 
  

Numeric (1) 10(6) C 

LabAnalysisRefMethodI
D 

Laboratory reference method ID.  The method ID may 
be an EPA Method number or laboratory identifier for a 
method such as a SOP number, however;  values 
used for Laboratory Method IDs are specified by the 
project and must in the in standard value list for 
method IDs. 
 

Text 25 X 

PreparationType Preparation Method Number (i.e., 3010A, 3510C, 
3550C, 5030B, etc.) 
 
For analytical procedures that do not have a specific 
preparation method number, use “Gen Prep”. 
 

Text 25 X 

AnalysisType Defines the type of analysis such as initial analysis, 
dilution, re-analysis, etc.  This field provides distinction 
for sample records when multiple analyses are 
submitted for the same sample, method, and matrix, 
for example:  dilutions, re-analyses, and re-extracts. 
 

Text 10 X 

Prepared For radiochemistry leave this field blank. 
 
For all other methods enter the date and time of 
sample preparation or extraction.  Refer to the 
date/time format at the end of this table. 
 

Date/ 
Time 

16* X 

Analyzed Date and time of sample analysis.  Refer to the date 
and time format at the end of this table. 
 

Date/ 
Time 

16* X 

LabID Identification of the laboratory performing the analysis. 
 

Text 7 
 

X 

QCLevel The level of laboratory QC associated with the analysis 
reported in the EDD.  If only the Analytical Results 
Table (A1) and the Sample Analysis Table (A3) 
information are submitted for the sample, enter “COA”.  
If the Laboratory Instrument Table (A2) information is 
also submitted for the sample, enter “COCAL” 
 

Text 6 X 

ResultBasis Indicates whether results associated with this sample 
records are reported as wet or percent moisture 
corrected.  This field is only required for soils and 
sediments.  Enter “WET” if results are not corrected for 

Text 3 X 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

03/18/10 

Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

percent moisture.  Enter “DRY” if percent moisture 
correction is applied to results. 
 

TotalOrDissolved This field indicates if the results related to this sample 
record are reported as a total or dissolved fraction. 
This field is only required for metal methods.  For all 
other methods leave this field blank. 
 

Text 3 X 

Dilution Dilution of the sample aliquot. Enter “1” for method 
blanks, LCS, and LCSD, or if the field samples was 
analyzed without dilution. 
 

Numeric (1) 10(6) X 

HandlingType Indicates the type of leaching procedure, if applicable 
(i.e., SPLP, TCLP, WET). 
 
Leave this field blank if the sample analysis was not 
performed on a leachate. 
 

Text 10 L 

HandlingBatch Unique laboratory identifier for a batch of samples 
prepared together in a leaching procedure (i.e., SPLP, 
TCLP, or WET preparation). The HandlingBatch links 
samples with leaching blanks. 
 
Leave this field blank if the sample analysis was not 
performed on a leachate 
 

Text 12 L 

LeachateDate Date and time of leaching procedure (i.e., date for 
SPLP, TCLP, or WET preparation).  Refer to the date 
and time format at the end of this table. 
 
Leave this field blank if the sample analysis was not 
performed on a leachate 
 

Date 
/Time 

16* L 

Percent_Moisture Percent of sample composed of water. Enter for soil 
and sediment samples only. 
 

Numeric (1) 10(6) X 

MethodBatch Unique laboratory identifier for a batch of samples of 
similar matrices analyzed by one method and treated 
as a group for matrix spike, matrix spike duplicate, or 
laboratory duplicate association 
 
The method batch links the matrix spike and/or matrix 
spike duplicate or laboratory duplicates to associated 
samples.  Note the MethodBatch association may 
coincide with the PreparationBatch association.  The 
MethodBatch is specifically used to link the MS/MSD 
and/or DUP to associated samples. 
 

Text 12 X 

PreparationBatch Unique laboratory identifier for a batch of samples Text 12 X 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 
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Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

prepared together for analysis by one method and 
treated as a group for method blank, LCS and LCSD 
association.    
 
The PreparationBatch links method blanks and 
laboratory control samples (blank spikes) to associated 
samples.  Note, the PreparationBatch association may 
coincide with the MethodBatch association but the 
PreparationBatch specifically links the Method Blank 
and LCS to associated samples. 
 

RunBatch For radiochemistry methods leave this field blank. 
 
For all other methods the RunBatch is the unique 
identifier for a batch of analyses performed on one 
instrument under the control of one initial calibration 
and initial calibration verification.   The RunBatch links 
both the initial calibration and initial calibration 
verification to subsequently analyzed and associated 
continuing calibrations, field samples, and QC 
analyses.  For GC/MS methods, the RunBatch also 
links a BFB or DFTPP tune.  A distinct RunBatch must 
used with every new initial calibration within a method 
 
The value entered in this field links a particular 
sample/method/analysis type record to a set of 
associated initial calibration and initial calibration 
verification records from Table A2. 
 
This field is only required if the A2 table is included 
with the EDD. 

Text 12 X 

AnalysisBatch For radiochemistry methods leave this field blank. 
 
For all other methods the AnalysisBatch is the unique 
identifier for a batch of analyses performed on one 
instrument and under the control of a continuing 
calibration or continuing calibration verification.   The 
AnalysisBatch links the continuing calibration or 
calibration verification to subsequently analyzed and 
associated field sample and QC analyses.  For GC/MS 
methods, the AnalysisBatch also links the BFB or 
DFTPP tune.  A distinct AnalysisBatch must be used 
with every new continuing calibration or continuing 
calibration verification within a method 
 
The value entered in this field links a particular 
sample/method/analysis type record to a set of 
associated continuing calibration records in the 
Laboratory Instrument table. 
 

Text 12 X 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 
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Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

This field is only required if the A2 table is included 
with the EDD. 
 

LabReportingBatch Unique laboratory identifier for the EDD.  This is 
equivalent to the sample delivery group, lab work 
number, login ID, etc.  The LabReportingBatch links all 
records in the EDD reported as one group.  The value 
entered in this field must be the same in all records. 
 

Text 12 X 

LabReceipt Date and time the sample was received in the lab.  A 
time value of 00:00 may be entered.  Refer to the 
date/time format at the end of this table. 
 

Date/ 
Time 

16* X 

LabReported Date and time hard copy reported delivered by the lab.  
A time value of 00:00 may be entered.  Refer to the 
date/time format at the end of this table. 
 

Date/ 
Time 

16* X 

Comment Add any comments or additional information specific to 
the sample analysis data record. 

Text 200  

 
C Only required for regular samples, duplicates and MS/MSDs. 
L Only required if analysis performed is SPLP, TCLP or WET extracts. 
X Required field. 
(1) Field Length indicates decimal precision in parenthesis. For example, 5(2) = a total width of 5 numbers including 

a maximum of 2 decimal places. 
* Format Date and Time as MM/DD/YYYY hh:mm; where MM = two digit month, DD = two digit day, and YYYY = 
four digit year, hh = hour in 24 hour format, and mm = minutes. 

 
 

3.0 Laboratory Data Checker 
 

 The Laboratory Data Checker is a web-based application that will review Laboratory Electronic Data 
Deliverables (LEDDs) for adherence to Tetra Tech’s EDD format requirements.  EDDs will be reviewed for 
elements such as missing data and/or columns of data, and compliance of the data within each column to the 
required data types/lengths.  Once an EDD passes through the checker with no errors, it must be submitted 
to Tetra Tech through the LEDD Checker application.  

 
Access to the LEDD Checker application will be provided by an initial registration/approval process. An 
Information Systems Group (ISG) Administrator will approve requests for access. To access the site or begin 
the registration process, visit the ISG web site at http://isg.ttnus.com and select the “Laboratory Checker” link 
on the left of the home page. Registered users may access the checker immediately by logging in to the 
system using theircredentials. New users must select the “Register” button and provide all of the requested 
information. 
 
After completing all fields on the registration form, select the “Submit” button to complete the request process.  
Upon verification by an ISG Administrator, an email notification will be sent verifying the user ID, password 
and account status. Forgotten passwords may be retrieved by using the “Forgot password?” link on the login 
page.  Note that the email address that was provided for registration or password retrieval is the user ID and 
must be a valid e-mail address. 
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The general process for submitting EDD files through the LEDD Checker involves a 3-stage process that 
includes an upload stage, an error checking stage and a submittal stage. 
 
Log into the LEDD Checker by typing your login credentials and select the “Login” button. The LEDD Checker 
home page provides a general overview of the checker functionality and EDD file format requirements.  At the 
bottom of the home page, example EDDs are provided that may be viewed or downloaded. To download the 
files, right click on the link and select “Save target as” from the menu. Each LEDD Checker page includes a 
navigation bar with links to return to the home page or continue the checking and submittal process.  Users 
should NOT use the back or forward buttons on the browser, instead use the links provided in the application 
to navigate through the site. 
 
Detailed information regarding EDD preparation, formatting requirements and text file naming conventions 
are provided in the Electronic Data Format Requirements Section of the Laboratory SOW.  
 
Begin the upload stage by selecting the “Upload/Check Files” link on the home page. Follow the steps on the 
upload page starting with the selection of the laboratory name that corresponds to your organization. If your 
organization is not listed, contact LabSupport@tetratech.com, and provide a full description of your 
organization name, contact information and include “Laboratory Contractor ID Request” in the subject line. An 
ISG Administrator will respond to the request via e-mail. 
 
Load the appropriate A1, A2, or A3 target EDD files by clicking the “Browse” button next to each data table 
input box. A file browser dialog will appear allowing files to be selected from a local or network drive. After the 
EDD files are loaded, click the “Upload” button to complete the upload stage. Note that each table may be 
uploaded and checked separately; however, a minimum of the A1 and A3 files are required in order to submit 
the EDDs. 
 
If the file upload was successful, the checking page will immediately load. Begin the checking stage by 
selecting the “Check Files” button. The LEDD Checker will begin validating the EDD files for compliance.  
Depending on file size and network activity the validation process may take several minutes. The progress 
should be displayed in the information bar at the bottom of the browser window. Do not select the “Check 
Files” button again or otherwise use the browser during this process.  Other applications may be used; 
however, note that the LEDD Checker may not sit idle for more than 30 minutes. If the time is exceeded a 
new session must be started in a new browser window. 
 
Any errors will be processed and returned on the error page. The following general errors may be returned. 
 

• Column count / table structure errors – due to column header names being included, improper 
delimiter, extra tabs, extra or missing columns of data, spaces or other characters at the end of a 
row. 

• Row and column value specific errors – may occur for one or more reasons including: data 
truncation, invalid date / time format, invalid decimal precision or field width exceedance, or if a value 
is not in a list of valid values or expected range. 

 
If column count / table structure errors are encountered, the LEDD Checker will return an error and stop the 
checking process.  
 
The EDDs will not be processed any further until the column errors are resolved.  Text fields are validated for 
truncation. Date / Time fields are validated for truncation and format compliance. Numeric decimal fields are 
validated for truncation, character type compliance and decimal precision. All required fields are validated for 
null values or empty text strings (i.e. spaces). The LEDD Checker will return a list of all errors in and include a 
reference to the row number on which the error occurred. Note that consecutive EDD files may be loaded and 
checked, and submitted while logged in. However, no data may be submitted until all EDD files have passed 
through the LEDD Checker without errors. The list of errors may be printed by selecting the “Print this Page” 
button from the checker error page.  
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Certificate of Accreditation 

 

Accredited to DoD ELAP and ISO/IEC 17025:2005 

Katahdin Analytical Services, Inc. 
600 Technology Way 

Scarborough, ME 04074 
 

has met the requirements set forth in L-A-B’s policies and procedures, all requirements of                 
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration Laboratories” 
and the U.S. Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP).* 

 
The accredited lab has demonstrated technical competence to a defined “Scope of Accreditation” and the 
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 
January 2009). 

 
Accreditation Granted through: November 4, 2012  

               
 R. Douglas Leonard, Jr., Managing Director   

                        Laboratory Accreditation Bureau 
                Presented the 4th of November, 2009 
*See the laboratory’s Scope of Accreditation for details of the DoD ELAP requirements 
Laboratory Accreditation Bureau is found to be in compliance with ISO/IEC 17011:2004 and recognized by ILAC (International Laboratory Accreditation Cooperation) and NACLA (National 
Cooperation for Laboratory Accreditation).   

  Certificate Number L2223 
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Scope of Accreditation 

For 
Katahdin Analytical Services 

 
600 Technology Way 

Scarborough, ME 04074 
Leslie Dimond 

1- 207-874-2400 
  
 
In recognition of a successful assessment to ISO/IEC 17025:2005 and the requirements of the DoD 
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems 
Manual for Environmental Laboratories (DoD QSM v4.1) based on the National Environmental 
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision  
June 5, 2003), accreditation is granted to Katahdin Analytical Services to perform the following tests: 
 
Accreditation granted through: November 4, 2012 
 
Testing - Environmental 

Non-Potable Water  

Technology Method Analyte 
GC/ECD  608 / 8081A,B/ SOM01.2 4 4`-DDD 
GC/ECD  608 / 8081A,B/ SOM01.2 4 4`-DDE 
GC/ECD  608 / 8081A,B / SOM01.2 4 4`-DDT 
GC/ECD  608 / 8081A,B / SOM01.2 Aldrin 
GC/ECD  608 / 8081A,B / SOM01.2 alpha-BHC (alpha-Hexachlorocyclohexane) 
GC/ECD  8081A,B / SOM01.2 Alpha-Chlordane 
GC/ECD 608 / 8081A,B / SOM01.2 beta-BHC (beta-Hexachlorocyclohexane) 
GC/ECD  608 /8081A,B Chlordane (tech.) 
GC/ECD  608 / 8081A,B / SOM01.2 delta-BHC 
GC/ECD  608 / 8081A,B / SOM01.2 Dieldrin 
GC/ECD  608 / 8081A,B / SOM01.2 Endosulfan I 
GC/ECD  608 / 8081A,B / SOM01.2 Endosulfan II 
GC/ECD  608 / 8081A,B / SOM01.2 Endosulfan sulfate 
GC/ECD  608 / 8081A,B / SOM01.2 Endrin 
GC/ECD  608 / 8081A,B / SOM01.2 Endrin aldehyde 
GC/ECD 8081A,B / SOM01.2 Endrin Ketone 

GC/ECD 8081A,B / SOM01.2 gamma-BHC (Lindane gamma-
Hexachlorocyclohexane) 

GC/ECD  608 / 8081A,B / SOM01.2 Heptachlor 
GC/ECD  608 / 8081A,B / SOM01.2 Heptachlor epoxide 
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Non-Potable Water 

Technology Method Analyte 
GC/ECD 8081A,B / SOM01.2 Methoxychlor 
GC/ECD  608 / 8081A,B / SOM01.2 Toxaphene (Chlorinated camphene) 
GC/ECD 608 / 8082/8082A  / SOM01.2 Aroclor-1221 (PCB-1221) 
GC/ECD  608 / 8082/8082A  / SOM01.2 Aroclor-1232 (PCB-1232) 
GC/ECD 608 / 8082/8082A  / SOM01.2 Aroclor-1242 (PCB-1242) 
GC/ECD 608 / 8082/8082A  / SOM01.2 Aroclor-1248 (PCB-1248) 
GC/ECD  608 / 8082/8082A  / SOM01.2 Aroclor-1254 (PCB-1254) 
GC/ECD  608 / 8082/8082A  / SOM01.2 Aroclor-1260 (PCB-1260) 
GC/ECD 8082/8082A Aroclor-1262 (PCB-1262) 
GC/ECD 8082/8082A Aroclor-1268 (PCB-1268) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 5' 6-Nonachlorobiphenyl (BZ 206) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 6-Octachlorobiphenyl (BZ 195) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5-Heptachlorobiphenyl (BZ 170) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4'-Hexachlorobiphenyl (BZ 128) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5 5'-Heptachlorobiphenyl (BZ 180) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5' 6-Heptachlorobiphenyl (BZ 183) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5'-Hexachlorobiphenyl  (BZ 138) 
GC/ECD 8082/8082A 2 2' 3 4 4' 6 6'-Heptachlorobiphenyl (BZ 184) 
GC/ECD 8082/8082A 2 2' 3 4' 5 5' 6-Heptachlorobiphenyl (BZ 187) 
GC/ECD 8082/8082A 2 2' 3 4 5'-Pentachlorobiphenyl (BZ 87) 
GC/ECD 8082/8082A 2 2' 3 5'-Tetrachlorobiphenyl (BZ 44) 
GC/ECD 8082/8082A 2 2' 4 4' 5 5'-Hexachlorobiphenyl (BZ 153) 
GC/ECD 8082/8082A 2 2' 4 5 5'-Pentachlorobiphenyl (BZ 101) 
GC/ECD 8082/8082A 2 2' 4' 5-Tetrachlorobiphenyl (BZ 49) 
GC/ECD 8082/8082A 2 2' 5 5'-Tetrachlorobiphenyl (BZ 52) 
GC/ECD 8082/8082A 2 2' 5-Trichlorobiphenyl (BZ 18) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5-Hexachlorobiphenyl (BZ 156) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5'-Hexachlorobiphenyl (BZ 157) 
GC/ECD 8082/8082A 2 3 3' 4 4'-Pentachlorobiphenyl (BZ 105) 
GC/ECD 8082/8082A 2 3 3’ 4 4’ 5 5’-Heptachlorobiphenyl (BZ 189) 
GC/ECD 8082/8082A 2 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 167) 
GC/ECD 8082/8082A 2 3' 4 4' 5-Pentachlorobiphenyl (BZ 118) 
GC/ECD 8082/8082A 2 3' 4 4'5-Pentachlorobiphenyl (BZ 123) 
GC/ECD 8082/8082A 2 3' 4 4'-Tetrachlorobiphenyl (BZ 66) 
GC/ECD 8082/8082A 2 3’ 4 4’ 5-Pentachlorobiphenyl (BZ 114) 
GC/ECD 8082/8082A 2 4 4'-Trichlorobiphenyl (BZ 28) 
GC/ECD 8082/8082A 2 4'-Dichlorobiphenyl (BZ 8) 
GC/ECD 8082/8082A 3 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 169) 
GC/ECD 8082/8082A 3 3' 4 4' 5-Pentachlorobiphenyl (BZ 126) 
GC/ECD 8082/8082A 3 3' 4 4'-Tetrachlorobiphenyl (BZ 77) 
GC/ECD 8082/8082A 3 4 4’ 5-Tetrachlorobiphenyl (BZ 81) 
GC/ECD 8082/8082A Decachlorobiphenyl (BZ 209) 
GC/ECD  8151A 2 4 5-T 
GC/ECD  8151A  2 4-D 
GC/ECD  8151A  2 4-DB 
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Non-Potable Water 

Technology Method Analyte 
GC/ECD 8151A Dalapon 
GC/ECD 8151A Dicamba 
GC/ECD 8151A Dichloroprop 
GC/ECD 8151A DInoseb 
GC/ECD 8151A MCPA 
GC/ECD 8151A MCPP 
GC/ECD 8151A Pentachlorophenol 
GC/ECD  8151A  Silvex (2 4 5-TP) 
GC/FID  8015B/C  Diesel range organics (DRO) 
GC/FID  8015B/C  Gasoline range organics (GRO) 
GC/FID 8011 / 504 1 2-Dibromoethane (EDB) 
GC/FID 8011 / 504 1 2-Dibromo-3-chloropropane 
GC/FID RSK-175 Methane Ethane Ethene 
GC/MS 8260B,C / 524.2 1 1 1 2-Tetrachloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1 1-Trichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1 2 2-Tetrachloroethane 

GC/MS SOM01.2  1 1 2-Trichloro-1 2 2-trifluoroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1 2-Trichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1-Dichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 1-Dichloroethene 

GC/MS 8260B,C / 524.2 1 1-Dichloropropene 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2 3-Trichlorobenzene 
GC/MS 8260B,C  / 524.2 1 2 3-Trichloropropane 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2 4-Trichlorobenzene 
GC/MS 8260B,C / 524.2 1 2 4-Trimethylbenzene 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2-Dibromo-3-chloropropane 
GC/MS 8260B,C / SOM01.2 / 524.2 1 2-Dibromoethane (EDB) 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 2-Dichlorobenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 2-Dichloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 2-Dichloropropane 

GC/MS 8260B,C / 524.2 1 3 5-Trimethylbenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 3-Dichlorobenzene 

GC/MS 8260B,C / 524.2 1 3-Dichloropropane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 1 4-Dichlorobenzene 

GC/MS 8260B,C / SOM01.2 1 4-Dioxane 
GC/MS 8260B,C / 524.2 2 2-Dichloropropane 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8260B,C / SOM01.2 / 524.2 2-Butanone 
GC/MS  624 / 8260B,C 2-Chloroethyl vinyl ether 
GC/MS 8260B,C / 524.2 2-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 / 524.2 2-Hexanone 
GC/MS 8260B,C / 524.2 4-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 / 524.2 4-Methyl-2-pentanone 
GC/MS 8260B,C / SOM01.2 / 524.2 Acetone 
GC/MS 8260B,C Acetonitrile 
GC/MS 624 / 8260B,C Acrolein 
GC/MS 624 / 8260B,C / 524.2 Acrylonitrile 
GC/MS 8260B,C / 524.2 Allyl chloride 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Benzene 

GC/MS 8260B,C / 524.2 Bromobenzene 
GC/MS 8260B,C / SOM01.2 / 524.2 Bromochloromethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Bromodichloromethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Bromoform 

GC/MS 8260B,C / SOM01.2 / 524.2 Carbon disulfide 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Carbon tetrachloride 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Chlorobenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Chloroethane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Chloroform 

GC/MS 8260B,C Chloroprene 
GC/MS 8260B,C / SOM01.2 / 524.2 cis-1 2-Dichloroethene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 cis-1 3-Dichloropropene 

GC/MS SOM01.2 Cyclohexane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Dibromochloromethane 

GC/MS 8260B,C / 524.2 Dibromomethane 
GC/MS 624 / 8260B,C / SOM01.2 / 524.2 Dichlorodifluoromethane 
GC/MS 8260B,C / 524.2 Diethyl ether 
GC/MS 8260B,C Di-isopropylether 
GC/MS 8260B,C / 524.2 Ethyl methacrylate 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Ethylbenzene 

GC/MS 8260B,C Ethyl-t-butylether 
GC/MS 8260B,C / 524.2 Hexachlorobutadiene 
GC/MS 8260B,C Iodomethane 
GC/MS 8260B,C Isobutyl alcohol 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8260B,C / SOM01.2 / 524.2 Isopropyl benzene 
GC/MS 8260B,C / SOM01.2 / 524.2 m p-xylenes 
GC/MS 8260B,C / 524.2 Methacrylonitrile 
GC/MS SOM01.2 Methyl acetate 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Methyl bromide (Bromomethane) 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Methyl chloride (Chloromethane) 

GC/MS 8260B,C / 524.2 Methyl methacrylate 
GC/MS 8260B,C / SOM01.2 / 524.2 Methyl tert-butyl ether 
GC/MS SOM01.2 Methylcyclohexane 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Methylene chloride 

GC/MS 8260B,C / 524.2 Naphthalene 
GC/MS 8260B,C / 524.2 n-Butylbenzene 
Gc/ms 8260B,C / 524.2 n-Propylbenzene 

GC/MS 8260B,C / SOM01.2 / 524.2 o-Xylene 
GC/MS 8260B,C / 524.2 p-Isopropyltoluene 
GC/MS 8260B,C / 524.2 Propionitrile 
GC/MS 8260B,C / 524.2 sec-butylbenzene 
GC/MS 8260B,C / SOM01.2 / 524.2 Styrene 
GC/MS 8260B,C t-Amylmethylether 
GC/MS 8260B,C / 524.2 tert-Butyl alcohol 
GC/MS 8260B,C tert-Butylbenzene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Tetrachloroethene (Perchloroethylene) 

GC/MS 8260B,C / 524.2 Tetrahydrofuran 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Toluene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 trans-1 2-Dichloroethylene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 trans-1 3-Dichloropropylene 

GC/MS 8260B,C / 524.2 trans-1 4-Dichloro-2-butuene 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Trichloroethene (Trichloroethylene) 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Trichlorofluoromethane 

GC/MS 8260B,C Vinyl acetate 

GC/MS  624 / 8260B,C / SOM01.2 / 
524.2 Vinyl chloride 

GC/MS 624 8260B,C Xylene 
GC/MS  8270C,D / SOM01.2 1 2 4 5-Tetrachlorobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 2 4-Trichlorobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 2-Dichlorobenzene 
GC/MS  8270C,D 1 2-Diphenylhydrazine 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8270C,D 1 3 5-Trinitrobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 3-Dichlorobenzene 
GC/MS 8270C,D 1 3-Dinitrobenzene 
GC/MS  625 / 8270C,D / SOM01.2  1 4-Dichlorobenzene 
GC/MS 8270C,D 1 4-Dioxane 
GC/MS 8270C,D 1 4-Naphthoquinone 
GC/MS 8270C,D 1 4-Phenylenediamine 
GC/MS 8270C,D 1-Naphthylamine 
GC/MS 8270C,D / SOM01.2  2 3 4 6-Tetrachlorophenol 
GC/MS 8270C,D / SOM01.2  2 4 5-Trochlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4 6-Trichlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dichlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dimethylphenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dinitrophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 4-Dinitrotoluene (2 4-DNT) 
GC/MS 8270C,D 2 6-Dichlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2 6-Dinitrotoluene (2 6-DNT) 
GC/MS 8270C,D 2-Acetylaminofluorene 
GC/MS  625 / 8270C,D / SOM01.2  2-Chloronaphthalene 
GC/MS  625 / 8270C,D / SOM01.2  2-Chlorophenol 
GC/MS  625 / 8270C,D / SOM01.2  2-Methyl-4 6-dinitrophenol 
GC/MS 8270C,D / SOM01.2  2-Methylnaphthalene 
GC/MS 8270C,D / SOM01.2  2-Methylphenol 
GC/MS 8270C,D 2-Naphthylamine 
GC/MS 8270C,D 2-Nitroaniline 
GC/MS  625 / 8270C,D / SOM01.2  2-Nitrophenol 
GC/MS 8270C,D 2-Picoline 
GC/MS  625 / 8270C,D / SOM01.2  3 3’-Dichlorobenzidine 
GC/MS 8270C,D 3 3’-Dimethylbenzidine 
GC/MS 8270C,D 3-Methylcholanthrene 
GC/MS 8270C,D / SOM01.2 3-Nitroaniline 
GC/MS 8270C,D 4-Aminobiphenyl 
GC/MS  625 / 8270C,D / SOM01.2  4-Bromophenyl phenyl ether 
GC/MS  625 / 8270C,D / SOM01.2  4-Chloro-3-methylphenol 
GC/MS 8270C,D / SOM01.2 4-Chloroaniline 
GC/MS  625 / 8270C,D / SOM01.2  4-Chlorophenyl phenylether 
GC/MS 8270C,D 4-Dimethyl aminoazobenzene 
GC/MS 8270C,D / SOM01.2 4-Methylphenol 
GC/MS 8270C,D / SOM01.2 4-Nitroaniline 
GC/MS  625 / 8270C,D / SOM01.2  4-Nitrophenol 
GC/MS 8270C,D 5-Nitro-o-toluidine 
GC/MS 8270C,D 7,12-Dimethylphenethylamine 
GC/MS 8270C,D a a-Dimethylphenethylamine 
GC/MS  625 / 8270C,D / SOM01.2  Acenaphthene 
GC/MS  625 / 8270C,D / SOM01.2  Acenaphthylene 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8270C,D / SOM01.2 Acetophenone 
GC/MS 8270C,D Aniline 
GC/MS  625 / 8270C,D / SOM01.2  Anthracene 
GC/MS 8270C,D Aramite 
GC/MS 8270C,D / SOM01.2 Atrazine 
GC/MS SOM01.2 Benzaldehyde 
GC/MS  625 / 8270C,D Benzidine 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(a)anthracene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(a)pyrene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(b)fluoranthene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(g h i)perylene 
GC/MS  625 / 8270C,D / SOM01.2  Benzo(k)fluoranthene 
GC/MS 8270C,D Benzoic Acid 
GC/MS 8270C,D Benzyl alcohol 
GC/MS 8270C,D / SOM01.2 Biphenyl 
GC/MS  625 / 8270C,D / SOM01.2  bis(2-Chloroethoxy)methane 
GC/MS  625 / 8270C,D / SOM01.2  bis(2-Chloroethyl) ether 

GC/MS  625 / 8270C,D / SOM01.2  bis(2-Chloroisopropyl) ether (2 2`-Oxybis(1-
chloropropane)) 

GC/MS  625 / 8270C,D / SOM01.2  bis(2-Ethylhexyl) phthalate (DEHP) 
GC/MS  625 / 8270C,D / SOM01.2  Butyl benzyl phthalate 
GC/MS SOM01.2 Caprolactam 
GC/MS 8270C,D / SOM01.2 Carbazole 
GC/MS 8270C,D Chlorobenzilate 
GC/MS  625 / 8270C,D / SOM01.2  Chrysene 
GC/MS 8270C,D Diallate 
GC/MS  625 / 8270C,D / SOM01.2  Dibenz(a h)anthracene 
GC/MS 8270C,D / SOM01.2 Dibenzofuran 
GC/MS  625 / 8270C,D / SOM01.2  Diethyl phthalate 
GC/MS 8270C,D Dimethoate 
GC/MS  625 / 8270C,D / SOM01.2  Dimethyl phthalate 
GC/MS  625 / 8270C,D / SOM01.2  Di-n-butyl phthalate 
GC/MS  625 / 8270C,D / SOM01.2  Di-n-octyl phthalate 
GC/MS 8270C,D Ethyl methanesulfonate 
GC/MS 8270C,D Famfur 
GC/MS  625 / 8270C,D / SOM01.2  Fluoranthene 
GC/MS  625 / 8270C,D / SOM01.2  Fluorene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachlorobenzene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachlorobutadiene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachlorocyclopentadiene 
GC/MS  625 / 8270C,D / SOM01.2  Hexachloroethane 
GC/MS 8270C,D Hexachloropropene 
GC/MS  625 / 8270C,D / SOM01.2  Indeno(1 2 3-cd)pyrene 
GC/MS 8270C,D Isodrin 
GC/MS  625 / 8270C,D / SOM01.2  Isophorone 
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Non-Potable Water 

Technology Method Analyte 
GC/MS 8270C,D Isosafrole 
GC/MS 8270C,D Methapyriline 
GC/MS 8270C,D Methy methanesulfonate 
GC/MS 8270C,D Methyl parathion 
GC/MS  625 / 8270C,D / SOM01.2  Naphthalene 
GC/MS  625 / 8270C,D / SOM01.2  Nitrobenzene 
GC/MS 8270C,D Nitroquinoline-1-oxide 
GC/MS 8270C,D n-Nitrosodiethylamine 
GC/MS  625 / 8270C,D / SOM01.2  n-Nitrosodimethylamine 
GC/MS 8270C,D n-Nitroso-di-n-butylamine 
GC/MS  625 / 8270C,D / SOM01.2  n-Nitrosodi-n-propylamine 
GC/MS  625 / 8270C,D / SOM01.2  n-Nitrosodiphenylamine 
GC/MS 8270C,D n-Nitrosomethylethylamine 
GC/MS 8270C,D n-Nitrosomorpholine 
GC/MS 8270C,D n-Nitrosopiperidine 
GC/MS 8270C,D n-Nitrosopyrrolidine 
GC/MS 8270C,D o o o-Triethyl phosphorothioate 
GC/MS 8270C,D o-Toluidine 
GC/MS 8270C,D Pentachlorobenzene 
GC/MS 8270C,D Pentachloronitrobenzene 
GC/MS  625 / 8270C,D / SOM01.2  Pentachlorophenol 
GC/MS 8270C,D Phenacetin 
GC/MS  625 / 8270C,D / SOM01.2  Phenanthrene 
GC/MS  625 / 8270C,D / SOM01.2  Phenol 
GC/MS 8270C,D Phorate 
GC/MS 8270C,D Pronamide 
GC/MS  625 / 8270C,D / SOM01.2  Pyrene 
GC/MS 8270C,D Pyrididne 
GC/MS 8270C,D Safrole 
GC/MS 8270C,D Thionazin 
HPLC 8330/8330A/8330B  1 3 5-Trinitrobenzene 
HPLC 8330/8330A/8330B  1 3-Dinitrobenzene 
HPLC 8330/8330A/8330B  2 4 6-Trinitrotoluene 
HPLC 8330/8330A/8330B  2 4-Dinitrotoluene 
HPLC 8330/8330A/8330B  2 6-Dinitrotoluene 
HPLC 8330/8330A/8330B  2-Amino-4 6 -dinitrotoluene 
HPLC 8330/8330A/8330B  2-Nitrotoluene 
HPLC 8330/8330A/8330B  3-Nitrotoluene 
HPLC 8330/8330A/8330B  4-Amino-2,3-dinitrotoluene 
HPLC 8330/8330A/8330B  4-Nitrotoluene 
HPLC 8330/8330A/8330B  Hexahydro-1 3 5-trinitro-1 3 5-triazine (RDX) 
HPLC 8330/8330A/8330B  Nitrobenzene 
HPLC 8330/8330A/8330B  Nitroglycerin 
HPLC 8330/8330A/8330B  Octahydro-1 3 5 7-tetrazocine (HMX) 
HPLC 8330/8330A/8330B  Tetryl 
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Non-Potable Water 

Technology Method Analyte 
CVAA  245.1 / 7470A / ILM05.3 Mercury 
CVAF 1631E Low Level Mercury 

ICP  200.7 / 6010B,C / ILM05.3 Aluminum 
ICP  200.7 / 6010B,C / ILM05.3 Antimony 
ICP  200.7 / 6010B,C / ILM05.3 Arsenic 
ICP  200.7 / 6010B,C / ILM05.3 Barium 
ICP  200.7 / 6010B,C / ILM05.3 Beryllium 
ICP  200.7 / 6010B,C Boron 
ICP  200.7 / 6010B,C / ILM05.3 Cadmium 
ICP  200.7 / 6010B,C / ILM05.3 Calcium 
ICP  200.7 / 6010B,C / ILM05.3 Chromium 
ICP  200.7 / 6010B,C / ILM05.3 Cobalt 
ICP  200.7 / 6010B,C / ILM05.3 Copper 
ICP  200.7 / 6010B,C / ILM05.3 Iron 
ICP  200.7 / 6010B,C / ILM05.3 Lead 
ICP  200.7 / 6010B,C / ILM05.3 Magnesium 
ICP  200.7 / 6010B,C / ILM05.3 Manganese 
ICP  200.7 / 6010B,C Molybdenum 
ICP  200.7 / 6010B,C / ILM05.3 Nickel 
ICP  200.7 / 6010B,C / ILM05.3 Potassium 
ICP  200.7 / 6010B,C / ILM05.3 Selenium 
ICP 200.7 Silicon 
ICP  200.7 / 6010B,C / ILM05.3 Silver 
ICP  200.7 / 6010B,C / ILM05.3 Sodium 
ICP 6010B,C Strontium 
ICP  200.7 / 6010B,C / ILM05.3 Thallium 
ICP  200.7 / 6010B,C  Tin 
ICP  200.7 / 6010B,C Titanium 
ICP  200.7 / 6010B,C / ILM05.3 Vanadium 
ICP  200.7 / 6010B,C / ILM05.3 Zinc 

ICP/MS  200.8 / 6020/6020A / ILM05.3 Aluminum 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Antimony 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Arsenic 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Barium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Beryllium 
ICP/MS  200.8 / 6020/6020A Boron 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Cadmium 
ICP/MS  200.8 / 6020/6020A Calcium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Chromium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Cobalt 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Copper 
ICP/MS  200.8 / 6020/6020A Iron 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Lead 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Magnesium 
ICP/MS  200.8 / 6020/6020A Manganese 
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Non-Potable Water 

Technology Method Analyte 
ICP/MS  200.8 / 6020/6020A Molybdenum 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Nickel 
ICP/MS  200.8 / 6020/6020A Potassium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Selenium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Silicon 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Silver 
ICP/MS  200.8 / 6020/6020A Sodium 
ICP/MS 6020/6020A Strontium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Thallium 
ICP/MS  200.8 / 6020/6020A Tin 
ICP/MS  200.8 / 6020/6020A Titanium 
ICP/MS 200.8 Uranium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Vanadium 
ICP/MS  200.8 / 6020/6020A  / ILM05.3 Zinc 

IC   300.0 / 9056/9056A Bromide 
IC   300.0 / 9056/9056A Chloride 
IC   300.0 / 9056/9056A Nitrate as N 
IC   300.0 / 9056/9056A Nitrite as N 
IC 300.0 / 9056/9056A Nitrate + Nitrite 
IC 300.0 / 9056/9056A Orthophosphate as P 
IC   300.0 / 9056/9056A Sulfate 

Titration 310.2 / 2320B Alkalinity 
Caculation 2340C Hardness 
Gravimetric 1664A Oil and Grease 
Gravimetric 2540 B, C, D Solids 

ISE 120.1 / 2510 B Conductivity 
ISE 2520B Practical Salinity 
ISE 4500F- C Fluoride 
ISE 4500H+ B pH 
ISE 5210B TBOD / CBOD 

Physical  1010 A Ignitability 
Physical  9040C  pH 
Titration 2340B Hardness 
Titration 4500SO3 B Sulfite 
Titration 9034 / 4500S2- E Sulfide 
Titration Chap. 7.3.4 Reactive Sulfide 

TOC  9060A / 5310B Total organic carbon 
Turbidimetric  180.1 / 2130B Turbidity 
Turbidimetric  9038 / ASTM 516-02 Sulfate 

UV/VIS 335.4 / 9012B / 4500-CN G Amenable cyanide 
UV/VIS 350.1 / 4500NH3 H Ammonia as N 
UV/VIS 3500Fe D Ferrous Iron 
UV/VIS 351.2 Kjeldahl nitrogen - total 
UV/VIS 353.2 / 4500NO3 F Nitrate + Nitrite 
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Non-Potable Water 

Technology Method Analyte 
UV/VIS 353.2 / 4500NO3 F Nitrate as N 
UV/VIS 353.2 / 4500NO3 F Nitrite as N 
UV/VIS 365.1 / 4500P E Orthophosphate as P 
UV/VIS 365.4 Phosphorus total 
UV/VIS 376.3 AVS-SEM 
UV/VIS 410.4 COD 
UV/VIS 420.1 / 9065 Total Phenolics 
UV/VIS 4500Cl G Total Residual Chlorine 
UV/VIS 5540C MBAS 
UV/VIS 7196A / 3500-Cr D Chromium VI 
UV/VIS 9012B / ILM05.3/ 335.4 Total Cyanide 
UV/VIS 9251 / 4500Cl E Chloride 
UV/VIS Chap. 7.3.4 Reactive Cyanide 

Preparation Method Type 
Cleanup Methods 3640A Gel Permeation Clean-up 
Cleanup Methods 3630C Silica Gel 
Cleanup Methods 3660B Sulfur Clean-Up 
Cleanup Methods 3665A Sulfuric Acid Clean-Up 

Organic Preparation 3510C Separatory Funnel Extraction 
Organic Preparation 3520C Continuous Liquid-Liquid Extraction 

Inorganic 
Preparation  3010A Hotblock 

Volatile Organic 
Preparation 5030B,C Purge and Trap 

Solid and Chemical Waste 

Technology Method Analyte 
GC/ECD  8081A,B/ SOM01.2 4 4`-DDD 
GC/ECD  8081A,B / SOM01.2 4 4`-DDE 
GC/ECD 8081A,B / SOM01.2 4 4`-DDT 
GC/ECD 8081A,B / SOM01.2 Aldrin 
GC/ECD 8081A,B / SOM01.2 alpha-BHC (alpha-Hexachlorocyclohexane) 
GC/ECD  8081A,B / SOM01.2 Alpha-Chlordane 
GC/ECD 8081A,B / SOM01.2 beta-BHC (beta-Hexachlorocyclohexane) 
GC/ECD  608 /8081A,B Chlordane (tech.) 
GC/ECD 8081A,B / SOM01.2 delta-BHC 
GC/ECD 8081A,B / SOM01.2 Dieldrin 
GC/ECD  8081A,B / SOM01.2 Endosulfan I 
GC/ECD 8081A,B / SOM01.2 Endosulfan II 
GC/ECD  8081A,B / SOM01.2 Endosulfan sulfate 
GC/ECD  8081A,B / SOM01.2 Endrin 
GC/ECD  8081A,B / SOM01.2 Endrin aldehyde 

GC/ECD 8081A,B / SOM01.2 Endrin Ketone 
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Solid and Chemical Waste 

Technology Method Analyte 

GC/ECD 8081A,B / SOM01.2 gamma-BHC (Lindane gamma-
Hexachlorocyclohexane) 

GC/ECD 8081A,B / SOM01.2 Heptachlor 
GC/ECD 8081A,B / SOM01.2 Heptachlor epoxide 
GC/ECD 8081A,B / SOM01.2 Methoxychlor 
GC/ECD 8081A,B / SOM01.2 Toxaphene (Chlorinated camphene) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1016 (PCB-1016) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1221 (PCB-1221) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1232 (PCB-1232) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1242 (PCB-1242) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1248 (PCB-1248) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1254 (PCB-1254) 
GC/ECD 8082/8082A/ SOM01.2 Aroclor-1260 (PCB-1260) 
GC/ECD 8082/8082A Aroclor-1262 (PCB-1262) 
GC/ECD 8082/8082A Aroclor-1268 (PCB-1268) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 5' 6-Nonachlorobiphenyl (BZ 206) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5 6-Octachlorobiphenyl (BZ 195) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5-Heptachlorobiphenyl (BZ 170) 
GC/ECD 8082/8082A 2 2' 3 3' 4 4'-Hexachlorobiphenyl (BZ 128) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5 5'-Heptachlorobiphenyl (BZ 180) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5' 6-Heptachlorobiphenyl (BZ 183) 
GC/ECD 8082/8082A 2 2' 3 4 4' 5'-Hexachlorobiphenyl  (BZ 138) 
GC/ECD 8082/8082A 2 2' 3 4 4' 6 6'-Heptachlorobiphenyl (BZ 184) 
GC/ECD 8082/8082A 2 2' 3 4' 5 5' 6-Heptachlorobiphenyl (BZ 187) 
GC/ECD 8082/8082A 2 2' 3 4 5'-Pentachlorobiphenyl (BZ 87) 
GC/ECD 8082/8082A 2 2' 3 5'-Tetrachlorobiphenyl (BZ 44) 
GC/ECD 8082/8082A 2 2' 4 4' 5 5'-Hexachlorobiphenyl (BZ 153) 
GC/ECD 8082/8082A 2 2' 4 5 5'-Pentachlorobiphenyl (BZ 101) 
GC/ECD 8082/8082A 2 2' 4' 5-Tetrachlorobiphenyl (BZ 49) 
GC/ECD 8082/8082A 2 2' 5 5'-Tetrachlorobiphenyl (BZ 52) 
GC/ECD 8082/8082A 2 2' 5-Trichlorobiphenyl (BZ 18) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5-Hexachlorobiphenyl (BZ 156) 
GC/ECD 8082/8082A 2 3 3' 4 4' 5'-Hexachlorobiphenyl (BZ 157) 
GC/ECD 8082/8082A 2 3 3' 4 4'-Pentachlorobiphenyl (BZ 105) 
GC/ECD 8082/8082A 2 3 3’ 4 4’ 5 5’-Heptachlorobiphenyl (BZ 189) 
GC/ECD 8082/8082A 2 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 167) 
GC/ECD 8082/8082A 2 3' 4 4' 5-Pentachlorobiphenyl (BZ 118) 
GC/ECD 8082/8082A 2 3' 4 4'5-Pentachlorobiphenyl (BZ 123) 
GC/ECD 8082/8082A 2 3' 4 4'-Tetrachlorobiphenyl (BZ 66) 
GC/ECD 8082/8082A 2 3’ 4 4’ 5-Pentachlorobiphenyl (BZ 114) 
GC/ECD 8082/8082A 2 4 4'-Trichlorobiphenyl (BZ 28) 
GC/ECD 8082/8082A 2 4'-Dichlorobiphenyl (BZ 8) 
GC/ECD 8082/8082A 3 3' 4 4' 5 5'-Hexachlorobiphenyl (BZ 169) 
GC/ECD 8082/8082A 3 3' 4 4' 5-Pentachlorobiphenyl (BZ 126) 
GC/ECD 8082/8082A 3 3' 4 4'-Tetrachlorobiphenyl (BZ 77) 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/ECD 8082/8082A 3 4 4’ 5-Tetrachlorobiphenyl (BZ 81) 
GC/ECD 8082/8082A Decachlorobiphenyl (BZ 209) 
GC/ECD  8151A  2 4 5-T 
GC/ECD  8151A  2 4-D 
GC/ECD  8151A  2 4-DB 
GC/ECD 8151A Dalapon 
GC/ECD 8151A Dicamba 
GC/ECD 8151A Dichloroprop 
GC/ECD 8151A DInoseb 
GC/ECD 8151A MCPA 
GC/ECD 8151A MCPP 
GC/ECD 8151A Pentachlorophenol 
GC/ECD  8151A  Silvex (2 4 5-TP) 
GC/FID  8015B,C  Diesel range organics (DRO) 
GC/FID  8015B,C  Gasoline range organics (GRO) 
GC/FID 8011 EDB 
GC/FID 8011 1 2-Dibromo-3-chloropropane 
GC/MS 8260B,C 1 1 1 2-Tetrachloroethane 
GC/MS 8260B,C / SOM01.2 1 1 1-Trichloroethane 
GC/MS 8260B,C / SOM01.2 1 1 2 2-Tetrachloroethane 
GC/MS SOM01.2 1 1 2-Trichloro-1 2 2-trifluoroethane 
GC/MS 8260B,C / SOM01.2 1 1 2-Trichloroethane 
GC/MS 8260B,C / SOM01.2 1 1-Dichloroethane 
GC/MS  8260B,C / SOM01.2 1 1-Dichloroethylene 
GC/MS 8260B,C 1 1-Dichloropropene 
GC/MS 8260B,C / SOM01.2 1 2 3-Trichlorobenzene 
GC/MS 8260B,C 1 2 3-Trichloropropane 
GC/MS 8260B,C / SOM01.2 1 2 4-Trichlorobenzene 
GC/MS 8260B,C 1 2 4-Trimethylbenzene 
GC/MS 8260B,C / SOM01.2 1 2-Dibromo-3-chloropropane 
GC/MS  8260B,C / SOM01.2 1 2-Dichlorobenzene 
GC/MS  8260B,C / SOM01.2 1 2-Dichloroethane 
GC/MS 8260B,C / SOM01.2 1 2-Dichloropropane 
GC/MS 8260B,C 1 3 5-Trimethylbenzene 
GC/MS  8260B,C / SOM01.2 1 3-Dichlorobenzene 
GC/MS 8260B,C 1 3-Dichloropropane 
GC/MS 8260B,C / SOM01.2 1 4-Dichlorobenzene 
GC/MS 8260B,C / SOM01.2 1 4-Dioxane 
GC/MS 8260B,C 2 2-Dichloropropane 
GC/MS 8260B,C / SOM01.2 2-Butanone 
GC/MS 8260B,C 2-Chloroethyl vinyl ether 
GC/MS 8260B,C 2-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 2-Hexanone 
GC/MS 8260B,C 4-Chlorotoluene 
GC/MS 8260B,C / SOM01.2 4-Methyl-2-pentanone 



                  Certificate # L2223 

Form 28.6—Revision 5    05/23/06      Page 14 of 20 

Solid and Chemical Waste 
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GC/MS 8260B,C / SOM01.2 Acetone 
GC/MS 8260B,C Acetonitrile 
GC/MS 8260B,C Acrolein 
GC/MS 8260B,C Acrylonitrile 
GC/MS 8260B,C Allyl chloride 
GC/MS 8260B,C / SOM01.2 Benzene 
GC/MS 8260B,C Bromobenzene 
GC/MS 8260B,C / SOM01.2 Bromochloromethane 
GC/MS  8260B,C / SOM01.2 Bromodichloromethane 
GC/MS 8260B,C / SOM01.2 Bromoform 
GC/MS 8260B,C / SOM01.2 Carbon disulfide 
GC/MS 8260B,C / SOM01.2 Carbon tetrachloride 
GC/MS 8260B,C / SOM01.2 Chlorobenzene 
GC/MS 8260B,C / SOM01.2 Chloroethane 
GC/MS 8260B,C / SOM01.2 Chloroform 
GC/MS 8260B,C Chloroprene 
GC/MS 8260B,C / SOM01.2 cis-1 2-Dichloroethene 
GC/MS 8260B,C / SOM01.2 cis-1 3-Dichloropropene 
GC/MS SOM01.2 Cyclohexane 
GC/MS 8260B,C / SOM01.2 Dibromochloromethane 
GC/MS 8260B,C Dibromomethane 
GC/MS 624 / 8260B,C / SOM01.2 Dichlorodifluoromethane 
GC/MS 8260B,C Diethyl ether 
GC/MS 8260B,C Di-isopropylether 
GC/MS 8260B,C / SOM01.2 EDB 
GC/MS 8260B,C Ethyl methacrylate 
GC/MS 8260B,C / SOM01.2 Ethylbenzene 
GC/MS 8260B,C Ethyl-t-butylether 
GC/MS 8260B,C Hexachlorobutadiene 
GC/MS 8260B,C Iodomethane 
GC/MS 8260B,C Isobutyl alcohol 
GC/MS 8260B,C / SOM01.2 Isopropyl benzene 
GC/MS SOM01.2 m p-xylenes 
GC/MS 8260B,C Methacrylonitrile 
GC/MS SOM01.2 Methyl acetate 
GC/MS 8260B,C / SOM01.2 Methyl bromide (Bromomethane) 
GC/MS 8260B,C / SOM01.2 Methyl chloride (Chloromethane) 
GC/MS 8260B,C Methyl methacrylate 
GC/MS 8260B,C / SOM01.2 Methyl tert-butyl ether 
GC/MS SOM01.2 Methylcyclohexane 
GC/MS 8260B,C / SOM01.2 Methylene chloride 
GC/MS 8260B,C Naphthalene 
GC/MS 8260B,C n-Butylbenzene 
GC/MS 8260B,C n-proplybenzene 
GC/MS 8260B,C o-Xylene 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/MS 8260B,C p-Isopropyltoluene 
GC/MS 8260B,C Propionitrile 
GC/MS 8260B,C sec-butylbenzene 
GC/MS 8260B,C / SOM01.2 Styrene 
GC/MS 8260B,C t-Amylmethylether 
GC/MS 8260B,C tert-Butyl alcohol 
GC/MS 8260B,C tert-Butylbenzene 
GC/MS 8260B,C / SOM01.2 Tetrachloroethylene (Perchloroethylene) 
GC/MS 8260B,C Tetrahydrofuran 
GC/MS 8260B,C / SOM01.2 Toluene 
GC/MS 8260B,C / SOM01.2 trans-1 2-Dichloroethylene 
GC/MS 8260B,C / SOM01.2 trans-1 3-Dichloropropylene 
GC/MS 8260B,C Trans-1 4-Dichloro-2-butuene 
GC/MS 8260B,C / SOM01.2 Trichloroethene (Trichloroethylene) 
GC/MS 8260B,C / SOM01.2 Trichlorofluoromethane 
GC/MS 8260B,C Vinyl acetate 
GC/MS 8260B,C / SOM01.2 Vinyl chloride 
GC/MS 8260B,C Xylene 
GC/MS 8270C,D 1-Naphthylamine 
GC/MS 8270C,D 2-Acetylaminofluorene 
GC/MS  8270C,D / SOM01.2  2-Chloronaphthalene 
GC/MS  8270C,D / SOM01.2  2-Chlorophenol 
GC/MS 8270C,D / SOM01.2  2-Methylnaphthalene 
GC/MS 8270C,D / SOM01.2  2-Methylphenol 
GC/MS 8270C,D 2-Naphthylamine 
GC/MS 8270C,D 2-Nitroaniline 
GC/MS  8270C,D / SOM01.2  2-Nitrophenol 
GC/MS 8270C,D 2-Picoline 
GC/MS 8270C,D 3-Methylcholanthrene 
GC/MS 8270C,D / SOM01.2 3-Nitroaniline 
GC/MS 8270C,D 4-Aminobiphenyl 
GC/MS  8270C,D / SOM01.2  4-Bromophenyl phenyl ether 
GC/MS  8270C,D / SOM01.2  4-Chloro-3-methylphenol 
GC/MS 8270C,D / SOM01.2 4-Chloroaniline 
GC/MS  8270C,D / SOM01.2  4-Chlorophenyl phenylether 
GC/MS 8270C,D 4-Dimethyl aminoazobenzene 
GC/MS 8270C,D / SOM01.2 4-Methylphenol 
GC/MS 8270C,D / SOM01.2 4-Nitroaniline 
GC/MS  8270C,D / SOM01.2  4-Nitrophenol 
GC/MS 8270C,D 5-Nitro-o-toluidine 
GC/MS 8270C,D a a-Dimethylphenethylamine 
GC/MS  8270C,D / SOM01.2  Acenaphthene 
GC/MS  8270C,D / SOM01.2  Acenaphthylene 
GC/MS 8270C,D / SOM01.2 Acetophenone 
GC/MS 8270C,D Aniline 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/MS 8270C,D / SOM01.2  Anthracene 
GC/MS 8270C,D Aramite 
GC/MS 8270C,D / SOM01.2 Atrazine 
GC/MS SOM01.2 Benzaldehyde 
GC/MS  8270C,D Benzidine 
GC/MS  8270C,D / SOM01.2  Benzo(a)anthracene 
GC/MS 8270C,D / SOM01.2  Benzo(a)pyrene 
GC/MS  8270C,D / SOM01.2  Benzo(b)fluoranthene 
GC/MS  8270C,D / SOM01.2  Benzo(g h i)perylene 
GC/MS  8270C,D / SOM01.2  Benzo(k)fluoranthene 
GC/MS 8270C,D Benzoic Acid 
GC/MS 8270C,D Benzyl alcohol 
GC/MS 8270C,D / SOM01.2 Biphenyl 
GC/MS  8270C,D / SOM01.2  bis(2-Chloroethoxy)methane 
GC/MS 8270C,D / SOM01.2  bis(2-Chloroethyl) ether 
GC/MS  8270C,D / SOM01.2  bis(2-Ethylhexyl) phthalate (DEHP) 
GC/MS  8270C,D / SOM01.2  Butyl benzyl phthalate 
GC/MS SOM01.2 Caprolactam 
GC/MS 8270C,D / SOM01.2 Carbazole 
GC/MS 8270C,D Chlorobenzilate 
GC/MS 8270C,D / SOM01.2  Chrysene 
GC/MS 8270C,D Diallate 
GC/MS  8270C,D / SOM01.2  Dibenz(a h)anthracene 
GC/MS 8270C,D / SOM01.2 Dibenzofuran 
GC/MS  8270C,D / SOM01.2  Diethyl phthalate 
GC/MS 8270C,D Dimethoate 
GC/MS  8270C,D / SOM01.2  Dimethyl phthalate 
GC/MS 8270C,D / SOM01.2  Di-n-butyl phthalate 
GC/MS  8270C,D / SOM01.2  Di-n-octyl phthalate 
GC/MS 8270C,D Ethyl methanesulfonate 
GC/MS 8270C,D Famfur 
GC/MS  8270C,D / SOM01.2  Fluoranthene 
GC/MS 8270C,D / SOM01.2  Fluorene 
GC/MS  8270C,D / SOM01.2  Hexachlorobenzene 
GC/MS  8270C,D / SOM01.2  Hexachlorobutadiene 
GC/MS  8270C,D / SOM01.2  Hexachlorocyclopentadiene 
GC/MS  8270C,D / SOM01.2  Hexachloroethane 
GC/MS 8270C,D Hexachloropropene 
GC/MS 8270C,D Isodrin 
GC/MS  8270C,D / SOM01.2  Isophorone 
GC/MS 8270C,D Isosafrole 
GC/MS 8270C,D Methapyriline 
GC/MS 8270C,D Methyl methanesulfonate 
GC/MS 8270C,D Methyl parathion 
GC/MS  8270C,D / SOM01.2  Naphthalene 
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Solid and Chemical Waste 

Technology Method Analyte 
GC/MS  8270C,D / SOM01.2  Nitrobenzene 
GC/MS 8270C,D Nitroquinoline-1-oxide 
GC/MS 8270C,D n-Nitrosodiethylamine 
GC/MS 8270C,D / SOM01.2  n-Nitrosodimethylamine 
GC/MS 8270C,D n-Nitroso-di-n-butylamine 
GC/MS  8270C,D / SOM01.2  n-Nitrosodi-n-propylamine 
GC/MS  8270C,D / SOM01.2  n-Nitrosodiphenylamine 
GC/MS 8270C,D n-Nitrosomethylethylamine 
GC/MS 8270C,D n-Nitrosomorpholine 
GC/MS 8270C,D n-Nitrosopiperidine 
GC/MS 8270C,D n-Nitrosopyrrolidine 
GC/MS 8270C,D o o o-Triethyl phosphorothioate 
GC/MS 8270C,D o-Toluidine 
GC/MS 8270C,D Pentachlorobenzene 
GC/MS 8270C,D Pentachloronitrobenzene 
GC/MS  8270C,D/ SOM01.2  Pentachlorophenol 
GC/MS 8270C,D Phenacetin 
GC/MS   8270C,D / SOM01.2  Phenanthrene 
GC/MS   8270C,D / SOM01.2  Phenol 
GC/MS 8270C,D Phorate 
GC/MS 8270C,D Pronamide 
GC/MS   8270C,D / SOM01.2  Pyrene 
GC/MS 8270C,D Pyrididne 
GC/MS 8270C,D Safrole 
GC/MS 8270C,D Thionazin 
GC/MS   8270C,D / SOM01.2  Indeno(1 2 3-cd)pyrene 
GC/MS 8270C,D / SOM01.2  1 2 4-Trichlorobenzene 
GC/MS 8270C,D 1 3 5-Trinitrobenzene 
GC/MS   8270C,D / SOM01.2 1 2 4 5-Tetrachlorobenzene 
GC/MS 8270C,D / SOM01.2  2 4 5-Trochlorophenol 
GC/MS   8270C,D / SOM01.2  2 4 6-Trichlorophenol 
GC/MS 8270C,D / SOM01.2  2 3 4 6-Tetrachlorophenol 
GC/MS   8270C,D / SOM01.2  1 2-Dichlorobenzene 
GC/MS 8270C,D 1 2-Diphenylhydrazine 
GC/MS 8270C,D / SOM01.2  1 3-Dichlorobenzene 
GC/MS 8270C,D 1 3-Dinitrobenzene 
GC/MS  8270C,D / SOM01.2  1 4-Dichlorobenzene 
GC/MS 8270C,D 1 4-Dioxane 
GC/MS 8270C,D 1 4-Naphthoquinone 
GC/MS 8270C,D 1 4-Phenylenediamine 

GC/MS  8270C,D / SOM01.2  bis(2-Chloroisopropyl) ether (2 2`-Oxybis(1-
chloropropane)) 

GC/MS 8270C,D / SOM01.2  2 4-Dichlorophenol 
GC/MS  8270C,D / SOM01.2  2 4-Dimethylphenol 
GC/MS 8270C,D / SOM01.2  2 4-Dinitrophenol 
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Solid and Chemical Waste 
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GC/MS 8270C,D / SOM01.2  2 4-Dinitrotoluene (2 4-DNT) 
GC/MS 8270C,D 2 6-Dichlorophenol 
GC/MS  8270C,D / SOM01.2  2 6-Dinitrotoluene (2 6-DNT) 
GC/MS  8270C,D / SOM01.2  3 3`-Dichlorobenzidine 
GC/MS 8270C,D 3 3’-Dimethylbenzidine 
GC/MS  8270C,D / SOM01.2  2-Methyl-4 6-dinitrophenol 
GC/MS 8270C,D 7,12-Dimethylphenethylamine 

HPLC 8330/8330A/8330B (Analysis 
Only) 1 3 5-Trinitrobenzene 

HPLC 8330/8330A/8330B (Analysis 
Only) 1 3-Dinitrobenzene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2 4 6-Trinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2 4-Dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2 6-Dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2-Amino-4 6 -dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 2-Nitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 3-Nitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 4-Amino-2,3-dinitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) 4-Nitrotoluene 

HPLC 8330/8330A/8330B (Analysis 
Only) Hexahydr-1 3 5-trinitro-1 3 5-triazine (RDX) 

HPLC 8330/8330A/8330B (Analysis 
Only) Nitrobenzene 

HPLC 8330/8330A/8330B (Analysis 
Only) Nitroglycerin 

HPLC 8330/8330A/8330B (Analysis 
Only) Octahydro-1 3 5 7-tetrazocine (HMX) 

HPLC 8330/8330A/8330B (Analysis 
Only) Tetryl 

CVAA 7471B/ ILM05.3 Mercury 
CVAF 1631E Low Level Mercury 

ICP  6010B,C /ILM05.3 Aluminum 
ICP  6010B,C /ILM05.3 Antimony 
ICP 6010B,C /ILM05.3 Arsenic 
ICP 6010B,C /ILM05.3 Barium 
ICP  6010B,C /ILM05.3 Beryllium 
ICP 6010B,C Boron 
ICP  6010B,C /ILM05.3 Cadmium 
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Solid and Chemical Waste 
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ICP  6010B,C /ILM05.3 Calcium 
ICP  6010B,C /ILM05.3 Chromium 
ICP  6010B,C /ILM05.3 Cobalt 
ICP  6010B,C /ILM05.3 Copper 
ICP  6010B,C /ILM05.3 Iron 
ICP  6010B,C /ILM05.3 Lead 
ICP  6010B,C /ILM05.3 Magnesium 
ICP  6010B,C /ILM05.3 Manganese 
ICP  6010B,C Molybdenum 
ICP  6010B,C /ILM05.3 Nickel 
ICP  6010B,C /ILM05.3 Potassium 
ICP  6010B,C /ILM05.3 Selenium 
ICP 200.7 Silicon 
ICP  6010B,C /ILM05.3 Silver 
ICP  6010B,C /ILM05.3 Sodium 
ICP 6010B,C Strontium 
ICP 6010B,C /ILM05.3 Thallium 
ICP  6010B,C Tin 
ICP 6010B,C Titanium 
ICP  6010B,C /ILM05.3 Vanadium 
ICP  6010B,C /ILM05.3 Zinc 

ICP/MS  6020/6020A / ILM05.3 Aluminum 
ICP/MS  6020/6020A  / ILM05.3 Antimony 
ICP/MS  6020/6020A  / ILM05.3 Arsenic 
ICP/MS  6020/6020A  / ILM05.3 Barium 
ICP/MS  6020/6020A  / ILM05.3 Beryllium 
ICP/MS  6020/6020A Boron 
ICP/MS  6020/6020A  / ILM05.3 Cadmium 
ICP/MS  6020/6020A Calcium 
ICP/MS  6020/6020A  / ILM05.3 Chromium 
ICP/MS  6020/6020A  / ILM05.3 Cobalt 
ICP/MS  6020/6020A  / ILM05.3 Copper 
ICP/MS  6020/6020A Iron 
ICP/MS  6020/6020A  / ILM05.3 Lead 
ICP/MS  6020/6020A  / ILM05.3 Magnesium 
ICP/MS  6020/6020A Manganese 
ICP/MS  6020/6020A Molybdenum 
ICP/MS  6020/6020A  / ILM05.3 Nickel 
ICP/MS  6020/6020A Potassium 
ICP/MS  6020/6020A  / ILM05.3 Selenium 
ICP/MS  6020/6020A  / ILM05.3 Silver 
ICP/MS  6020/6020A Sodium 
ICP/MS 6020/6020A Strontium 
ICP/MS  6020/6020A  / ILM05.3 Thallium 
ICP/MS  6020/6020A Tin 
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ICP/MS  6020/6020A Titanium 
ICP/MS  6020/6020A  / ILM05.3 Vanadium 
ICP/MS  6020/6020A  / ILM05.3 Zinc 

IC  9056/9056A Chloride 
IC  9056/9056A Fluoride 
IC  9056/9056A Nitrate as N 
IC  9056/9056A Nitrite as N 
IC  9056/9056A Sulfate 

Gravimetric 9070A / 9071B Oil and Grease 
Physical  1010A  Ignitability 
Physical  9045D  pH 
Titration Chap 7.3.4 Reactive Sulfide 

TOC Lloyd Kahn Total organic carbon 
TOC  9060A / 5310B Total organic carbon 

Turbidimetric  9038 / ASTM 516-02 Sulfate 
UV/VIS 350.1 / 4500NH3 H Ammonia as N 
UV/VIS 9251 / 4500Cl E Chloride 
UV/VIS Chap. 7.3.4 Reactive Cyanide 
UV/VIS 376.3 AVS-SEM 
UV/VIS 3500Fe D Ferrous Iron 

Cleanup Methods 3630C Silica Gel 
UV/VIS  7196  Chromium VI 
UV/VIS 7196A Chromium VI 
UV/VIS  9012B / ILM05.3 Total cyanide 

Preparation Method Type 
Preparation  1311  Toxicity Characteristic Leaching Procedure 
Preparation 1312 Synthetic Precipitation Leaching Procedure 

Cleanup Methods 3660B Sulfur 
Cleanup Methods 3620C Florsil 
Cleanup Methods 3630C Silica Gel 
Cleanup Methods 3640A GPC 

Organic Preparation 3540C Soxhlet Extraction 
Organic Preparation 3545A Pressurized Fluid Extraction 
Organic Preparation 3550C Sonication 

Inorganics Preparation 3050B Hotblock 
Inorganics Preparation 3060A Alkaline Digestion 

Volatile Organics Preparation 5035/5035A Closed System Purge and Trap 
Notes: 

1) This laboratory offers commercial testing service. 
 

Approved By:   Date: November 4, 2009  
           R. Douglas Leonard 
         Chief Technical Officer 
 
Issued:  11/04/09       
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STATEMENT OF WORK/PRICE TABLES 
 

TECHNICAL SPECIFICATION FOR LABORATORY SERVICES 
NAVAL SUBMARINE BASE (NSB) - NEW LONDON, GROTON, CT 

 
COMPREHENSIVE LONG-TERM ENVIRONMENTAL ACTION - NAVY (CLEAN) 
CONTRACT N62470-08-D-1001, CONTRACT TASK ORDER (CTO) NO. WE57 

 
PRE-DESIGN SOIL REMEDIATION SAMPLING 

CHROMIUM SPECIATION ANALYSES 
 
1.0 INTRODUCTION 
 
Tetra Tech NUS, Inc. (TtNUS) under CLEAN Contract N62470-08-D-1001 is procuring laboratory analytical 
services for NSB-New London, Groton, CT in support of Pre-Design Activities.  Requested analyses include 
total chromium, hexavalent chromium, trivalent chromium, and Oxidation-Reduction Potential (ORP.  
 
The laboratory performing these analyses must be certified in the State of Connecticut.  The laboratory must 
provide a copy of their DOD ELAP accreditation, all preparation and analytical methods requested must be 
specifically listed in the accreditation. 
 
The responding laboratory must submit Method Detection Limits (MDLs), Limit of Detection (LOD), and 
Limits of Quantitation (LOQs) for all analyses and matrices requested by filling out the last two columns of 
Attachment A and including the completed attachment with the bid response.  After award, the laboratory 
will be required to submit Standard Operating Procedures (SOPs) and relevant precision and accuracy limits 
for all preparation and analytical methods required under this scope of work.  The laboratory will also be 
asked to complete Uniform Federal Policy (UFP) Sampling and Analysis Plan (SAP) Worksheets 19, and 
23-28 for inclusion in the SAP.  The SAP will be prepared according to the UFP for quality assurance project 
plans (March 2005) and utilize the 37 worksheets. 
 
2.0 SAMPLE INFORMATION 
 
Samples will be shipped to the laboratory during the period beginning Summer 2010.  The schedule for 
sample shipment will be confirmed with the laboratory approximately 2 weeks prior to shipment. 
 
The approximate number of samples to be submitted, the type of analyses to be conducted, and the 
analytical methods to be used are summarized in the attached Table 1. 
 
Field duplicate samples will be submitted with “blinded” identification to the laboratory.  The field crew will 
designate samples (one per twenty samples of like matrices) upon which matrix spike/matrix spike duplicate 
(organic analyses) and matrix spike/laboratory duplicate (inorganic analyses) are to be performed; additional 
volumes of these samples will be provided as necessary.  
 
All samples are expected to be of low or moderate contaminant concentrations.  The field crew will attempt 
to identify any potentially high concentration samples. 
 
For the ICP metal analyses, perform a matrix spike and a laboratory duplicate analysis instead of matrix 
spike/matrix spike duplicate. If the matrix spike recovery falls outside the control limits and the sample result 
does not exceed four times the spike added, a post-digestion spike analysis must be performed. In addition, 
a five-fold dilution analysis (serial dilution) must be performed on the field-designated QC sample.   
 
Results for these QC analyses must be summarized in the corresponding CLP-equivalent forms 
(Attachment B). 
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3.0 ANALYSIS/REPORTING INFORMATION 
 
Data package deliverables must be submitted as a hardcopy and PDF (2 copies/2 CDs).  The 
analytical requirements and approximate number of samples to be submitted for analysis are detailed in 
Table 1.  Any analysis and reporting requirements addressed in the DOD Quality Systems Manual (April 
2009) and the requested methods must be followed.  Additionally, it is a requirement of TtNUS that the 
associated PDF data packages for metals analysis must meet Contract Laboratory Program (CLP) 
format, reporting, and PDF data package deliverable requirements.  The PDF data packages for all the 
remaining analyses must be fully validatable and contain raw data, summary forms for all sample and 
laboratory method blank data, and summary forms containing all method specific quality control (results, 
recoveries, relative percent differences, relative standard deviations, and/or percent differences etc.).  
 
Additionally, each PDF data package must contain a summary data package.  This summary data 
package shall consist of only the summary forms (i.e., for CLP Forms 1 through 15 and non-CLP it 
shall be the CLP-like equivalent of Forms 1 through 15).  
 
Attachment A details the required target compound list and required project action limits that must be met. 
The laboratory must submit its LOQs, LODs, and MDLs for all analyses and matrices requested by filling out 
the last two columns of Attachment A and including the completed attachment with the bid response.  
 
Attachment B details the required summary forms for CLP-like data packages, the requirements for the 
organization, and bookmarking of PDF data packages. 
 
Non-detected metals results must be reported down to the LOD submitted by the laboratory in 
Attachment A with the bid response. Positive results above the MDL but below the laboratory’s LOQ must 
be reported as estimated values qualified with a “J” for metals analyses.  Soil samples must be reported 
on a dry-weight basis. 
 
The PDF data package deliverable must contain a detailed case narrative for all analytical fractions. 
This case narrative must also include the Contract Task Order (CTO) number, the site name, and the 
TtNUS Project Manager’s name.  Data from all analytical runs (i.e., original, dilution, re-analysis) 
must be reported.  All soil and sediment matrix sample results shall be reported on an adjusted dry-
weight basis.  Additionally, the data package deliverable must include the ORIGINAL chain-of- 
custody form (received with the samples and signed by the laboratory sample custodian). 
 
As stipulated in the CLEAN Master Services Agreement (MSA), Sample Delivery Group (SDG) and 
fractionally-specific text (TXT) files containing all environmental sample and field quality control blank 
analysis results must be generated in accordance with the requirements outlined in Attachment C of this 
specification.  
 
As part of the laboratory case narrative, it is required that the Laboratory Quality Assurance 
Manager sign an attestation statement verifying that all electronic diskette deliverables exactly 
match the data summary forms (i.e. Form Is). 
 
Maximum holding time allowances, as defined in the following table, are to be strictly observed.  
Calculation of holding time is in calendar days and is to begin from the time of collection.  The 
holding times are as follows: 
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Analyses Holding Time 

Total chromium 6 months to analysis  

Hexavalent chromium 30 days to analysis (after extraction 7 days to 
analysis) 

Trivalent chromium Calculation; Not applicable 

ORP 24 hours to analysis 
 
These holding times are based on 40 CFR 136, data validation criteria, and method specific requirements, 
and are measured from date of collection.  The holding time criteria depicted apply to all analyses necessary 
to successfully determine the contaminant level contained in the sample.  Hence, the holding time criteria 
apply to any/all subsequent sample dilutions and re-analyses. 
 
The TtNUS Project Manager for this project is Mr. Corey Rich and he must be contacted in the event of any 
laboratory problems that could impact project deadlines (i.e., late deliverables, technical problems in the lab 
that could lead to late deliverables.)  To ensure good communication it is required that the laboratory's 
appointed project manager contact Mr. Rich once a week for the entire project duration.  
 
Contact information for Mr. Rich is as follows: 
    
   Tetra Tech NUS, Inc. 
   Foster Plaza 7 
   661 Andersen Drive 
   Pittsburgh, PA 15220 
   Phone: 412-921-8984 
   Fax: 412-921-4040 
   e-mail: corey.rich@tetratech.com 
 
Analytical data turnaround times are to be measured from receipt of each sample shipment.  All PDF 
analytical data package (2 CDs) and associated electronic (TXT) deliverables are due to the TtNUS Sample 
Management Coordinator, Ms. Tobrena Skeen, within the standard MSA turnaround term of 21 days from 
receipt of the last sample in a Sample Delivery Group (SDG).   Additionally all SDGs must contain 20 
samples.  The frequency in which SDGs contain less than 20 samples should be minimal. All PDF data 
packages and electronic deliverables must be received at the same time or the deliverable will be 
considered incomplete and payment deductions may be imposed.  Additionally the laboratory Project 
Manager must fax copies of chain of custody forms to Ms. Skeen as samples are received by the 
laboratory. 
 
Contact information for Ms. Skeen follows: 
    
   Tetra Tech NUS, Inc. 
   Foster Plaza 7 
   661 Andersen Drive 
   Pittsburgh, PA 15220 
   Phone: 412-921-8582 

mailto:corey.rich@tetratech.com
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   Fax: 412-921-4040 
   e-mail: tobrena.skeen@tetratech.com 
 
4.0 PERIOD OF PERFORMANCE/BOTTLEWARE INFORMATION 
 
All samples will be shipped to the laboratory via express carrier within 48-hours of collection.  Please circle 
the Yes or No at the bottom of Table 1 which will indicate if the laboratory will provide courier service at no 
extra charge.  Samples will be shipped to the laboratory the period beginning Summer 2010. 
 
Shipment of bottleware to support the entire project will be coordinated at a later date. 
 
The laboratory is to provide all necessary sample containers (plus approximately 10% extra for 
breakage).  All sample containers must meet ICHEM series 300 cleanliness criteria (or equivalent), and 
documentation of certified cleanliness must be provided.  All of the appropriate sample bottleware must be 
pre-preserved.  The bottleware must be shipped to the designated location in Coleman-like coolers.  The 
laboratory must also provide any extra coolers needed for return shipment of sample to the 
laboratory for analysis.  The laboratory is also requested to provide a packing slip indicating the analytical 
parameters for which each container type is designated, sample labels, and chain-of-custody forms. The 
laboratory is to dispatch proper bottleware for the collection of additional soil, per sampling location, for dry-
weight determination. 
 
The laboratory must provide Material Safety Data Sheets (MSDSs) for all preservatives sent with 
each bottleware shipment to the field. MSDSs must be representative of the chemicals provided as 
preservatives with regard to mixtures and/or  purity of the chemicals.  For example if a 35% sulfuric 
acid solution is the preservative, the MSDS provided should be for 35% sulfuric acid solution not 
96% sulfuric acid.   
 
 
5.0 ADDITIONAL COMMENTS/CONTACTS 
 
Within a laboratory, internal transfers of samples, extracts, and digestates must be accomplished and 
documented as controlled custody transfers.  The laboratory must maintain documentation that supports an 
unbroken chain of custody for samples, digestates and extracts from time of receipt or production in the 
laboratory until disposal. 
 
The laboratory is to provide a minimum of 60 days storage of sample extracts and 60 days storage of intact 
sample aliquots, as stipulated in the MSA.  Additionally, the laboratory must store hardcopy and/or 
PDF data packages for 5 years. 
 
All analyses conducted under this subcontract assignment are to be performed at the solicited facility only. 
The laboratory is not permitted to lower-tier subcontract these analyses, or analyze these samples at a 
corporate facility other than the facility stipulated without prior notification and consent from the CLEAN 
Subcontracting Officer. 
 
The unit cost for analysis is to include compensation for containers, preservatives, coolers, shipping costs, 
storage, disposal, and laboratory quality control analyses (such as matrix spike, matrix spike duplicate, 
laboratory duplicate, and laboratory control sample analyses.)  These items are not to be billed as separate 
line items. 

mailto:tobrena.skeen@tetratech.com
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Technical, quality assurance, and data format concerns are to be directed to Ms. Kelly Carper at 412-
921-7273 or via e-mail kelly.carper@tetratech.com.  Ms. Carper must be contacted and informed of 
any difficulties encountered during the conduct of the requested analyses. 
   
Questions regarding electronic diskette deliverable concerns are to be directed to Ms. Amy 
Thomson at 412-921-8182 or via e-mail amy.thomson@tetratech.com.  Ms. Thomson must be 
contacted and informed of any difficulties encountered preparing the required electronic 
deliverables. 
 
Contract concerns, and response to this solicitation, are to be directed to: 
 
   Ms. Meg Price 
   CLEAN Subcontracting Officer 
   Tetra Tech NUS, Inc. 
   234 Mall Boulevard, Suite 260 

King of Prussia, PA 19406 
   Phone: 610-491-9688 
   Fax: 610-491-9645 
   e-mail: meg.price@tetratech.com 
 
 
Triplicate copies of invoices associated with the analyses contracted herein are to be submitted to 
the attention of the Accounting Supervisor: 
 
   Tetra Tech NUS, Inc. 
   661 Andersen Drive, Foster Plaza 7 
   Pittsburgh, PA  15220 
   Phone: 412-921-8506 
   Fax: 412-921-4040 
    
Please confirm the laboratory's ability to perform the methodologies requested at the analyte detection limits 
indicated.  Also confirm available laboratory capacity, and complete/confirm the costing information 
indicated in Table 1.  All costing information must reflect the terms and conditions established by the 
2010 CLEAN MSA. 

mailto:kelly.carper@tetratech.com
mailto:amy.thomson@tetratech.com
mailto:meg.price@tetratech.com


 
 TABLE 1 
 NUMBER OF SAMPLES/ANALYTICAL METHODS 

NAVAL SUBMARINE BASE (NSB), NEW LONDON, CT 
 CTO WE57, CHROMIUM SPECIATION ANALYSES FOR SOIL  

Matrix Parameter  Method1 # Samples Unit Price  Total Cost 

Solid Total chromium SW-846 3050 
prep./SW-846 6010C  

11 $           $           

 Hexavalent chromium SW-846 3060A 
prep./SW-846 6800 

11 $           $           

 Trivalent chromium Calculation 11 $       $           

 ORP SW-846 9045 
prep./ASTM D1498-
93 

11 $           $           

     
1. Please specify which method the lab will be performing. 

 
     TOTAL COST $   
 
Can the laboratory provide sample pick-up on site?  YES or NO (circle one) 
If yes is there an additional charge and what is that charge?__________ 
Name of Laboratory________________________________________ 
 
Signature_________________________________________________ 



 

 ATTACHMENT A 
 Required Target Compound Lists and Quantitation Limits 

 
 
Matrix: Soil 
Analytical Group:  Select Metals 
 

Analyte CAS 
Number 

Project Action 
Limit 

(mg/kg) 

Project Action 
Limit 
Reference  

Project 
Quantitation 
Limit Goal 
(mg/kg)  

Laboratory 

LOQ 

(mg/kg) 

LOD 

(mg/kg) 

MDL 

(mg/kg) 

Total 
chromium 

7440-47-3 NA NA NA    

Hexavalent 
chromium 

18540-29-
9 

0.29 EPA RES 
RSL 

0.097    

Trivalent 
chromium 

16065-83-
1 3900 CTDEP RES 

DEC 
1300    

EPA RES RSL – US Environmental Protection Agency Residential Risk Screening Levels 
CTDEP RES DEC - Connecticut Department of Environmental Protection Direct Exposure Criterion for a 
residential scenario 
NA – Not available 
 

 
 



 

 ATTACHMENT B 
 Summary Form Requirements for PDF Deliverable and PDF Data Package Deliverables 



 
PDF DATA PACKAGE DELIVERABLE REQUIREMENTS 
 
 
The laboratory is to provide 2 compact disks (CDs) containing a PDF file in the following format: 
 
1. Table of Contents  
2. Case Narrative 
3. Chain-of-Custody 
4. Data Summary Package (contains summary of all CLP or CLP like Forms 1 through 15 per analytical 
fraction) 
5. Analytical Fractions (VOA, SVOC, General Chemistry, etc.)   
a. QC Summary (summary of all CLP or CLP like Forms 1 through 15 for a particular analytical fraction)  
b. Raw Sample Data (includes all sample dilutions, sample re-analyses, QC samples, etc.) 
c. Calibration Data (includes all initial and continuing calibrations) 
d. Miscellaneous (includes extraction forms, IDLs, MDLs, etc.) 
 
Each of the above sections should be bookmarked in the PDF for easy access. 
 
 
Summary Form Requirements for PDF data package deliverable for non-CLP Methods: 
 
The following summary forms are required as part of the data package deliverable for SW-846 6010 series 
for metals: 
 
Results Report - must present all information presented on CLP FORM I. 
Initial and Continuing Calibration Summary -must present all information presented on CLP FORM 2A. 
CRDL Summary - must present all information presented on CLP FORM 2B. 
Blanks - must present all information presented on CLP FORM 3. 
ICP Interference Check Sample Summary - must present all information presented on CLP FORM 4. 
Matrix Spike Summary - must present all information presented on CLP FORM 5A. 
Post Digestion Spike - must present all information presented on CLP FORM 5B. 
Lab Duplicate Results - must present all information presented on CLP FORM 6. 
LCS Summary - must present all information presented on CLP FORM 7. 
MSA Summary (Method of Standard Addition) - must present all information presented on CLP FORM 8. 
ICP Serial Dilution Summary - must present all information presented on CLP FORM 9. 
Detection Limits - must present all information presented on CLP FORM 10. 
Linear range – must present all information presented on CLP FORM 12 
Prep Log - must present all information presented on CLP FORM 13. 
Analysis Run Log - must present all information presented on CLP FORM 14. 
ICP-MS Tune – must present all information on CLP FORM 14 (ILM05.4) 
ICP/MS Internal Standard Relative Intensity Summary - must present all information presented on CLP 
FORM 15 (ILM05.4). 
 
Also must include: Instrument Calibration Records, Chain-of-Custody Forms, and Case Narrative. 
 
Summary Forms for SW-846, 8260B and 8270C (i.e., Any SW-846 GC/MS analysis of Volatile and 
Semivolatile Organic Compounds) should be presented in a CLP-Like format.  The following 
Summary Forms must be included: 
 

Result Summary One Sample per summary page.  
Presentation of analytical results for both method blanks 
and environmental samples, date of collection, preparation, 
and analysis.  Environmental samples should be identified 
with the field identification numbers on the COCs. 
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Surrogate Recovery Form Present all information contained on CLP Form II. 
 

Summary of Matrix Spike/Matrix Spike Duplicate 
Recovery 

Present all information contained on CLP Form III. 

Instrument Performance Check Summary Form - 
Mass Spec Tuning Form 

Present all information Contained on CLP Form V. 
 

Initial Calibration Summary Present all information contained CLP Form VI. 

Continuing Calibration Summary Present All Information contained on CLP Form VII. 

Internal Standard Area and Retention Time 
Summary 

Present all information contained CLP Form VIII. 

 
Summary Forms for EPH should be presented in a CLP-Like format. The following Summary Forms 
must be included: 

 
 

Result Summary One Sample per summary page.  
Presentation of analytical results for both method blanks 
and environmental samples, date of collection, preparation, 
and analysis.  Environmental samples should be identified 
with the field identification numbers on the COCs. 

Surrogate Recovery Form Present all information contained on CLP Form II  
 

Summary of Matrix Spike/Matrix Spike 
Duplicate Recovery 

Present all information contained on CLP Form III. 

Summary of Initial Calibration  
 

Present all information contained on CLP Form VI-PEST-2. 
 

Summary of Calibration  
Verification 

Present all information contained on CLP Form VII-PEST-1 
and Form VII-PEST-2. 

Analytical Sequence Present all information contained on CLP Form VIII-PEST. 
 

 
 



 

ATTACHMENT C 
ELECTRONIC DATA DELIVERABLE REQUIREMENTS 



 

ELECTRONIC DATA FORMAT REQUIREMENTS 
 
1.0 INTRODUCTION 
 
The laboratory is to submit text-based tab delimited EDD files for each SDG using Tetra Tech's laboratory data 
checker explained below. The files must be in the format specified in this Attachment. Additional information such 
as laboratory name, project name, fractions included, project number, site name/number, laboratory contact person 
and any specific comments related to the EDD should be included in the comments section of the EDD Submittal 
page. 
 
The RESULT for nondetects should be populated with the project-specific sample quantitation reporting limits (i.e., 
either the sample quantitation limit or method detection limit, as specified in Section 3.0 of this scope of work.  Any 
corrections made to the hardcopy data must also be made to the electronic file.  Appropriate qualifiers as identified 
by the analytical protocol must also be designated; laboratory QC non-compliance codes are not to be depicted. 
 
Tetra Tech's electronic EDD format follows the ADAPT structure and requires the A1 and A3 files. The A2 file is 
only required if the project is using ADAPT; and, for non-ADAPT EDD submittals the A2 file may be omitted. The 
EDD consists of separate, tab-delimited ASCII text files. Each file corresponds to a database table.  The tables are 
identified as the Analytical Results Table (A1) and Sample Analysis Table (A3).  A separate set of text files must be 
created and submitted for each sample delivery group (SDG).  The files must be identified to correspond to the (A1) 
table and the (A3) table.  The file naming convention is: the Sample Delivery Group (SDG) followed by the table 
identifier (A1 or A3), followed by the “.txt” extension.  The file names must not contain spaces or special characters. 
For example, the EDD file names for a laboratory-reporting batch identified as SDG001 would be as follows: 
 

SDG001A1.txt 
SDG001A3.txt 

 
On certain projects Tetra Tech will utilize the ADAPT Electronic Data Validation software, which will require the 
laboratory to use the ADAPT electronic data deliverable checker software prior to submitting the files through Tetra 
Tech's laboratory data checker (this will be clearly specified in the Tetra Tech laboratory statement of work).  The 
ADAPT checker software can be downloaded from Laboratory Data Consultants’ web site:  http://www.lab-
data.com.  For projects which Tetra Tech is using the ADAPT software, Tetra Tech will provide the laboratory with 
the project library.  The laboratory is not permitted to modify the project library.  ADAPT projects will require the 
laboratory to export all three checked files (A1, A2, and A3) from the ADAPT software and submit them through 
Tetra Tech's laboratory data checker. ADAPT error logs generated must be included with the electronic PDF 
data validation package and cannot be submitted through the laboratory data checker. 
 
The values reported in the EDD text files must agree exactly with the final values reported on the PDF data 
package sample result summaries.  The details of file naming conventions, data structure and data checker use 
are discussed below.  
 
Analytical Results Table (A1 File) 
 
The Analytical Results table contains analytical results and related information for target analytes in field samples and 
associated laboratory quality control samples (excluding calibrations and tunes).  Field samples and laboratory 
method blanks must report a result record for each analyte reported within a method.  Laboratory control samples 
(LCS and LCSD) and matrix spike samples (MS and MSD) must report a result record for every analyte specified as a 
spiked analyte in the laboratory statement of work.  Table A1 in this document lists the field names and data type 
descriptions for the Analytical Results Table (A1).  
 
Lab Instrument Table (A2 File) 
 
A2 file is only required if the project is using ADAPT.  In all other EDD submittals, the A2 file may be omitted. 
Laboratories should refer to the ADAPT User Guide for populating the A2 Table. 
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Sample Analysis Table (A3 File) 

The Sample Analysis table contains information specific to field environmental samples and laboratory quality control 
analyses (excluding calibrations and tunes).  A sample record must exist for each sample/method/matrix/analysis type 
combination.  Table A3 in this document lists the field names and data type descriptions for the Sample Analysis 
Table (A3). 

 
All electronic data deliverables are due within the same time established for the associated hardcopy data 
packages. 
 
In addition, the laboratory QC officer must read and sign a copy of the Quality Assurance Review Form displayed 
on the next page of this Attachment.  Electronic deliverables are not considered to be complete without the 
accompanying Quality Assurance Review Form. 
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I  ____________________________, as the designated Quality Assurance Officer, hereby attest that all electronic 
deliverables have been thoroughly reviewed and are in agreement with the associated hardcopy data.  The 
enclosed electronic files have been reviewed for accuracy (including significant figures), completeness and format.  
The laboratory will be responsible for any labor time necessary to correct enclosed electronic deliverables that have 
been found to be in error.  I can be reached at  
(        )____________  if there are any questions or problems with the enclosed electronic deliverables. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Signature:________________________ Title: _______________________Date: __________ 
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2.0 EDD Field Properties 
 
Tables A1 and A3 in this document specify the EDD field properties. Laboratories should refer to the ADAPT User 
Guide for populating the A2 Table. These include the field name, sequence order, field description, data type/length 
and reporting requirement for each field.  Fields in the EDD must be sequenced according to the order that they 
appear below in Tables A1 and A3.  For example, in the Analytical Results table (A1), the field “ClientSampleID” will 
always be the first piece of information to start every new line of data (or database record), followed by the field 
“LabAnalysisRefMethodID”, “AnalysisType”, etc. 
 
When creating an EDD as a text file, use the ASCII character set in a file of lines terminated by a carriage return 

and line feed.  No extra characters are allowed at the end of a line, after the carriage return and line feed. Enclose 

each data value with double quotes (text qualifier) and separate each field value with a tab character (tab 

delimiter).  Data fields with no information (null) may be represented by two consecutive tabs.  For example, in the 

Sample Analysis table, since the “Collected”, “ShippingBatchID”, and “Temperature” fields do not apply to 

laboratory generated QA/QC samples, the record for a Laboratory Control Sample by Method 8270C would be 

entered as follows.  Note that the first two fields (“ProjectNumber” and “ProjectName”) are omitted in this example. 

 …“LCSW100598”  ”AQ” ”LCSW100598” ”LCS”  ”8270C”,…etc. 

If a field is populated with less than the maximum allowed number of characters, do not pad the values with leading 
or trailing spaces. In the above example, although the “MatrixID” field can accommodate up to 10 characters, only 2 
characters were entered in this field. Do not include the delimiter (tab character) within any of the field values. 
Example EDD files may be downloaded from the LEDD Checker application. 
 
An example database shall be sent for review prior to the first electronic deliverable in the required .txt format.  The 
example file will be examined for completeness and comments will be sent to the laboratory.  Any questions 
regarding the electronic deliverable should be directed to LabSupport@tetratech.com 
 

Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field 
Length 

Required 
Value 

     
ClientSampleID Client or contractor’s identifier for a field sample 

 
If a sample is analyzed as a laboratory duplicate, 
matrix spike, or matrix spike duplicate, append 
suffixes DUP, MS and MSD respectively to the Client 
Sample ID with no intervening spaces or hyphens  
(i.e. MW01DUP, MW01MS, and MW01MSD).    For 
Method Blanks, LCS, and LCSD enter the unique 
LaboratorySampleID into this field. 
 
Do not append suffixes to the ClientSampleID for 
dilutions, reanalyses, or re-extracts (the 
AnalysisType field is used for this distinction).  For 
example, MW01DL and MW01RE are not allowed. 
 

Text 25 X 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

Parent sample records must exist for each MS and 
MSD.  If an MS/MSD is shared between two EDDs, 
records for the MS/MSD and its parent sample must 
exist in the Analytical Results table for both EDDs. 
 

LabAnalysisRefMethodID Laboratory reference method ID.  The method ID 
may be an EPA Method number or a Lab Identifier 
for a method such as a SOP Number, however; 
method ID is specified by the project.  The method 
ID must be entered into the standard list. 
 

Text 25 X 

AnalysisType Defines the analysis type (i.e., Dilution, Reanalysis, 
etc.). This field provides distinction for sample result 
records when multiple analyses are submitted for the 
same sample, method, and matrix; for example 
dilutions, re-analyses, and re-extracts. 
 

Text 10 X 

LabSampleID Laboratory tracking number for field samples and lab 
generated QC samples such as method blank, LCS, 
and LCSD.  There are no restrictions for the 
LabSampleID except for field length and that the 
LabSampleID must be distinct for a given field 
sample or lab QC sample and method. 
 
Suffixes may be applied to the LabSampleID to 
designate dilutions, reanalysis, etc.  
 

Text 25 X 

LabID Identification of the laboratory performing the 
analyses. 
 

Text 7 X 

ClientAnalyteID CAS Number or unique client identifier for an analyte 

or isotope. 

 

If a CAS Number is not available, use a unique 

identifier provided by the client or contractor.  The 

ClientAnalyteID for a particular target analyte or 

isotope should be specified by the project and must 

exist in the standard value tables for Analytes.    

Text 12 X 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

 

For the LCS, LCSD, MS, and MSD, it is only 

necessary to report the compounds designated as 

spikes in the library (and surrogates for organic 

methods.) 

 

For TICs from GC/MS analyses, enter the retention 

time in decimal minutes as the Client Analyte ID.   

 
AnalyteName Chemical name for the analyte or isotope.  The 

project specifies how an analyte or isotope is named. 
The analyte name must be associated to a 
ClientAnalyteID in the standard values table for 
Analytes (excluding compounds designated as 
TIC’s). 
 

Text 60 X 

Result Result value for the analyte or isotope. 
 
Entries must be numeric. For non-detects of target 

analytes or isotopes and spikes, do not enter “ND” or 

“0“. Do not leave this field blank. If an analyte or 

spike was not detected, enter the associated value 

specified in Section 3.0 of this scope of work (e.g., 

LOD, SQL, PQL, etc.), corrected for dilution and 

percent moisture as applicable. Do not enter “0”.  A 

“0” result may be acceptable for surrogate or internal 

standard percent recoveries; however, it should not 

be reported for any target compound. 

 

Numeric (1) 20(6) X 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

ResultUnits The units defining how the values in the Result, 
DetectionLimit, and ReportingLimit fields are 
expressed.  For radiochemistry this also includes 
how the value in the Error field is expressed.   
 

Text 10 X 

LabQualifiers A string of single letter result qualifiers assigned by 
the lab based on client-defined rules and values. 
 
The "U" Lab Qualifier must be entered for all non-
detects. Other pertinent lab qualifiers may be 
entered with the "U" qualifier. Order is insignificant.  
Lab qualifiers other than those listed in the standard 
values table may be used.  If so, these must be 
added to the standard value table in the application. 
 

Text 7 Q 

DetectionLimit For radiochemistry methods, the minimum 
detectable activity for the isotope being measured. 
 
For all other methods:  The minimum detection limit 
value for the analyte being measured. 
 
For surrogates, internal standards, etc. where 
detection limits are not applicable use the value -99. 
 

Numeric (1) 10(6) X 

DetectionLimitType Specifies the type of detection limit (i.e., MDA, MDL, 
IDL, etc.). 
 
If -99 is specified in the DetectionLimit field us the 
value NA. 
 

Text 10 X 

RetentionTime or Error For radiochemistry methods only, enter the 2 Sigma 
Counting Errors.  The units for error are entered in 
the ResultUnits field. 
 
For GC/MS methods only, enter the time expressed 
in decimal minutes between injection and detection 
for GC/MS TICs only 
 
For target analytes in all other methods, leave this 
field blank.   Note: GC retention times are not 
evaluated at this time. 
 

Text 5 T 

AnalyteType Defines the type of result, such as tracer, surrogate, 
spike, or target compound. 
 

Text 7 X 

PercentRecovery For radiochemistry methods:  The tracer yield, if 
applicable. 
 
For all other analytical methods:  The percent 

Numeric (1) 5(3) X 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

recovery value of a spiked compound or surrogate. 
 
If the spike or surrogate was not recovered because 
of dilution, enter “DIL”.  If a spike or surrogate was 
not recovered because of matrix interference, enter 
“INT”.  If a spike or surrogate was not recovered 
because it was not added to the sample, enter “NS”. 
 

RelativePercentDifference The relative percent difference (RPD) of two QC 
results, such as MS/MSD, LCS/LCSD, and 
Laboratory Duplicates.    Report RPD in Laboratory 
Duplicate, LCSD, and MSD records only. 
 

Numeric (1) 5(3) X 

ReportingLimit Reporting limit value for the measured analyte or 
isotope 
Factor in the dilution factor and percent moisture 
correction, if applicable. The Reporting Limit for each 
analyte and matrix in a given method is specified in 
the project library or QAPP. 
 
For  surrogates, internal standards, etc. where 
reporting limits are not applicable use the value -99. 
 
 

Numeric (1) 10(6) X 

ReportingLimitType Specifies the type of reporting limit (i.e., CRQL, PQL, 
SQL, RDL, etc). The Reporting Limit Type for each 
method and matrix is specified in the project library 
or QAPP. 
 
If -99 is specified in the ReportingLimit field us the 
value NA. 
 
 

Text 10 X 

ReportableResult This field indicates whether or not the laboratory 
chooses an individual analyte or isotope result as 
reportable.  Enter “YES” if the result is reportable.  
Enter “NO” if the result is not reportable.   
 
If only one analysis is submitted for a particular 
sample and method, enter “YES” for all target 
compounds (where Analyte Type = TRG).  For 
GC/MS methods enter yes for tentatively identified 
compounds (where Analyte Type = TIC).     
 
If two or more analyses are submitted for a particular 
sample and method (i.e. initial analysis, reanalysis 
and/or dilutions), enter “YES” from only one of the 
analyses for each target compound.   For example: a 
sample was run a second time at dilution because 
benzene exceeded the calibration range in the initial, 

Text 3 X 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

undiluted analysis.   All target analytes are reported 
in each analysis.  For the initial analysis, (Analysis 
Type = RES), enter “NO” for benzene and enter 
“YES” for all other compounds.   For the diluted 
analysis (Analysis Type = DL), enter “YES” for 
benzene and enter “NO” for all other compounds.   
 
For TICs (Analyte Type = TIC), if more than one 
analysis is submitted for a particular sample and 
method, choose only one of the analyses where 
Reportable Result = YES for all TICs.  For example, 
a sample was run a second time because one or 
more target compounds exceeded the calibration 
range in the undiluted analysis.  Choose a particular 
analysis and enter “YES” for all TICS.  In the other 
analysis enter “NO” for all TICs. 
 
Note that it is not necessary to report the full target 
analyte list for the initial result, dilution, re-analysis, 
or re-extraction.  However, each target analyte must 
be reported YES once and once only in the case of 
multiple analyses for a given sample, method, and 
matrix.  In the case of organics, all surrogates must 
be reported for all analyses submitted for a given 
sample, method, and, matrix. 
 

SpkConcnAdded 
 

The spike added.  This value must be reported in the 
same units as the result. 
Where (SA) in the following equation:   
% Recovery = (SSA-SC)/SA x 100% 
 where : 
SSA is the spiked sample concentration (amount) 
after spiking.  
SC is the sample concentration (amount) before 
spiking.  
SA is the the expected increase in sample 
concentration (amount) as a result of spiking.  
This value must incorporate all correction factors 
such as dilution factor and moisture content that are 
applied to the spiked sample when computing the 
spiked sample concentration or amount. Enter -99 
where no spike was added. 
 

Numeric (1) 10(6) X 

SpkParentSampleID 
 
 

The sampleID of a sample (often called the original 
sample) that receives a spike aliquot to form a 
spiked sample such as a matrix spike.  This is not 
the same as the ID of the spiked sample (such as a 
matrix spike) after spiking. 
 
The result for SpkParentSampleID and the result 

Text 25 X 
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Table A1 
Field Descriptions for the Analytical Results Table (Table A1) 

Contains laboratory test results and related information for field and QC samples (excluding instrument 
calibrations) on an analyte level for environmental chemistry including radiochemistry 

 
Field Name 

 
Field Name Description 

Field 
Type 

Field Required 
Length Value 

(i.e., SpkConcnAdded) for the spiked sample are 
used to compute percent recovery of the analyte. 
 

SamplePrepInitial The initial sample preparation volume in liters (L) for 
aqueous samples or grams (g) for solid samples.  

Numeric (1) 20(6)  

SamplePrepFinal The final sample preparation volume in liters (L) for 
aqueous samples or grams (g) for solid samples.  

Numeric (1) 20(6)  

LimitOfDetection The smallest amount or concentration of a substance 
that must be present in a sample in order to be 
detected at a 99% confidence level. In other words, if 
a sample has a true concentration at the LOD, there 
is a minimum probability of 99% of reporting a 
“detection” (a measured value ≥ DL) and a 1% 
chance of reporting a non-detect (a false negative). 
 

Numeric (1) 10(6) N 

Comment Add any comments or additional information specific 
to the analyte test result data record. 

Text 200  

 

X Required field. 

Q Only required if laboratory has qualified the result. 

T Only required for tentatively identified compounds by GC/MS. 

 (1) Field Length indicates decimal precision in parenthesis. For example, 5(2) = a total width of 5 numbers 
including a maximum of 2 decimal places. 

  

Revision 7 
ISG 
07/26/10 



 

Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

Field Name Field Name Description 
Field 
Type 

Field 
Length 

Required 
Value 

ProjectNumber 
 

Project number assigned by the client. Text 30 X 

ProjectName 
 

Project name assigned by the client. Text 90 X 

ClientSampleID Client or contractor’s identifier for a field sample 
 
If a sample is analyzed as a laboratory duplicate, 
matrix spike, or matrix spike duplicate, append suffixes 
DUP, MS and MSD respectively to the Client Sample 
ID with no intervening spaces or hyphens (i.e. 
MW01DUP, MW01MS, and MW01MSD).    For 
Laboratory QC samples (i.e. Method Blanks, LCS, and 
LCSD, etc.) enter the unique LaboratorySampleID into 
this field 
 
Do not append suffixes to the ClientSampleID for 
dilutions, reanalyses, or re-extracts (the Analysis_Type 
field is used for this distinction).  For example, 
MW01DL and MW01RE are not allowed  
 
Parent sample records must exist for each MS and 
MSD.  If an MS/MSD is shared between two EDDs, 
records for the MS/MSD and its parent sample must 
exist in the Sample Analysis table for both EDDs. 
 

Text 25 X 

Collected Date and Time of sample collection.  Refer to the 
date/time format at the end of this table. 
 
Leave this field blank for Method Blank, LCS, and 
LCSD. For Collected values that are not applicable use 
the value of 00/00/0000 00:00. 
 

Date/ 
Time 

16* X 

MatrixID Sample matrix (i.e., AQ, SO, etc.) 
 

Text 10 X 

LabSampleID Laboratory tracking number for field samples and lab 
generated QC samples such as method blank, LCS, 
and LCSD. 
 
There are no restrictions for the LabSampleID except 
field length and that the LabSampleID must be unique 
for a given field sample or lab QC sample and method.
 

Text 25 X 

QCType This record identifies the type of quality control sample 
QC (i.e., Duplicate, LCS, Method Blank, MS, or MSD).   
For regular environmental samples, populate this field 
with “NM”. 
 

Text 10 X 

ShippingBatchID Unique identifier assigned to a cooler or shipping 
container used to transport client or field samples. 

Text 25 X 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

Links all samples to a cooler or shipping container. No 
value is required for method blanks, LCS, and LCSD.  
 

Temperature Temperature (in centigrade degrees) of the sample as 
received. 
 
The storage refrigerator or room temperature should 
be reported (in centigrade degrees) for laboratory QC 
samples (i.e. method blanks, laboratory control 
standards). 
 
Use -99 if temperature  is not available. 
 
This field is not required for radiochemistry methods. 
 
  

Numeric (1) 10(6) X 

LabAnalysisRefMethodI
D 

Laboratory reference method ID.  The method ID may 
be an EPA Method number or laboratory identifier for a 
method such as a SOP number, however;  values 
used for Laboratory Method IDs are specified by the 
project and must in the in standard value list for 
method IDs. 
 

Text 25 X 

PreparationType Preparation Method Number (i.e., 3010A, 3510C, 
3550C, 5030B, etc.) 
 
For analytical procedures that do not have a specific 
preparation method number, use “Gen Prep”. 
 

Text 25 X 

AnalysisType Defines the type of analysis such as initial analysis, 
dilution, re-analysis, etc.  This field provides distinction 
for sample records when multiple analyses are 
submitted for the same sample, method, and matrix, 
for example:  dilutions, re-analyses, and re-extracts. 
 

Text 10 X 

Prepared  
Refer to the date/time format at the end of this table. If 
no sample preparation is involved enter the analysis 
date and time in this field. 
Refer to the date/time format at the end of this table. 
 

Date/ 
Time 

16* X 

Analyzed Date and time of sample analysis.  Refer to the date 
and time format at the end of this table. For Analyzed 
values that are not applicable use the value of 
00/00/0000 00:00. 
 

Date/ 
Time 

16* X 

LabID Identification of the laboratory performing the analysis. 
 

Text 7 
 

X 

QCLevel The level of laboratory QC associated with the analysis Text 6 X 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

reported in the EDD.  If only the Analytical Results 
Table (A1) and the Sample Analysis Table (A3) 
information are submitted for the sample, enter “COA”.  
If the Laboratory Instrument Table (A2) information is 
also submitted for the sample, enter “COCAL” 
 

ResultBasis Indicates whether results associated with this sample 
records are reported as wet or percent moisture 
corrected.    Enter “WET” if results are not corrected for 
percent moisture.  Enter “DRY” if percent moisture 
correction is applied to results. For aqueous samples, 
enter “WET”. For other matrices where basis is not 
applicable enter “NA” 
 

Text 3 X 

TotalOrDissolved   This field indicates if the results related to this sample 
record are reported as a total or dissolved fraction.  If 
not applicable please report "NA" 
 

Text 3 X 

Dilution Dilution of the sample aliquot. Enter “1” for method 
blanks, LCS, and LCSD, or if the field samples was 
analyzed without dilution. 
 

Numeric (1) 10(6) X 

HandlingType Indicates the type of leaching procedure, if applicable 
(i.e., SPLP, TCLP, WET). 
 
Enter “NA” if the sample analysis was not performed 
on a leachate. 
 

Text 10 X 

HandlingBatch Unique laboratory identifier for a batch of samples 
prepared together in a leaching procedure (i.e., SPLP, 
TCLP, or WET preparation). The HandlingBatch links 
samples with leaching blanks. 
 
Enter “NA” if the sample analysis was not performed 
on a leachate. 
 

Text 12 X 

LeachateDate Date and time of leaching procedure (i.e., date for 
SPLP, TCLP, or WET preparation).  Refer to the date 
and time format at the end of this table. 
 
. For Analyzed values that are not applicable use the 
value of 00/00/0000 00:00 

Date 
/Time 

16* X 

Percent_Moisture For soil and sediment samples, enter the percent of 
sample composed of water. For aqueous samples 
enter “100”.  For other matrices where 
Percent_Moisture is not applicable use a value of -99 
 

Numeric (1) 10(6) X 

MethodBatch Unique laboratory identifier for a batch of samples of 
similar matrices analyzed by one method and treated 

Text 12 X 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

as a group for matrix spike, matrix spike duplicate, or 
laboratory duplicate association 
 
The method batch links the matrix spike and/or matrix 
spike duplicate or laboratory duplicates to associated 
samples.  Note the MethodBatch association may 
coincide with the PreparationBatch association.  The 
MethodBatch is specifically used to link the MS/MSD 
and/or DUP to associated samples. 
 

PreparationBatch Unique laboratory identifier for a batch of samples 
prepared together for analysis by one method and 
treated as a group for method blank, LCS and LCSD 
association.    
 
The PreparationBatch links method blanks and 
laboratory control samples (blank spikes) to associated 
samples.  Note, the PreparationBatch association may 
coincide with the MethodBatch association but the 
PreparationBatch specifically links the Method Blank 
and LCS to associated samples. 
 

Text 12 X 

RunBatch  
For all other methods the RunBatch is the unique 
identifier for a batch of analyses performed on one 
instrument under the control of one initial calibration 
and initial calibration verification.   The RunBatch links 
both the initial calibration and initial calibration 
verification to subsequently analyzed and associated 
continuing calibrations, field samples, and QC 
analyses.  For GC/MS methods, the RunBatch also 
links a BFB or DFTPP tune.  A distinct RunBatch must 
used with every new initial calibration within a method 
 
The value entered in this field links a particular 
sample/method/analysis type record to a set of 
associated initial calibration and initial calibration 
verification records from Table A2. 
 
If Table A2 is not submitted enter a value of ‘NA” in this 
field. 
 
 

Text 12 X 

AnalysisBatch For radiochemistry methods leave this field blank. 
 
For all other methods the AnalysisBatch is the unique 
identifier for a batch of analyses performed on one 
instrument and under the control of a continuing 
calibration or continuing calibration verification.   The 
AnalysisBatch links the continuing calibration or 

Text 12 X 
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Table A3 
Field Description for the Sample Analysis (Table A3) 

This table contains information related to analyses of field samples and laboratory QC samples (excluding 
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry 

Field Name Field Name Description 
Field 
Type 

Field Required 
Length Value 

calibration verification to subsequently analyzed and 
associated field sample and QC analyses.  For GC/MS 
methods, the AnalysisBatch also links the BFB or 
DFTPP tune.  A distinct AnalysisBatch must be used 
with every new continuing calibration or continuing 
calibration verification within a method 
 
The value entered in this field links a particular 
sample/method/analysis type record to a set of 
associated continuing calibration records in the 
Laboratory Instrument table. 
 
 

LabReportingBatch Unique laboratory identifier for the EDD.  This is 
equivalent to the sample delivery group, lab work 
number, login ID, etc.  The LabReportingBatch links all 
records in the EDD reported as one group.  The value 
entered in this field must be the same in all records. 
 

Text 12 X 

LabReceipt Date and time the sample was received in the lab.  A 
time value of 00:00 may be entered.  Refer to the 
date/time format at the end of this table. 
 

Date/ 
Time 

16* X 

LabReported Date and time hard copy reported delivered by the lab.  
A time value of 00:00 may be entered.  Refer to the 
date/time format at the end of this table. 
 

Date/ 
Time 

16* X 

Comment Add any comments or additional information specific to 
the sample analysis data record. 

Text 200  

 
C Only required for regular samples, duplicates and MS/MSDs. 
X Required field. 

(1) Field Length indicates decimal precision in parenthesis. For example, 5(2) = a total width of 5 numbers including 
a maximum of 2 decimal places. 

* Format Date and Time as MM/DD/YYYY hh:mm; where MM = two digit month, DD = two digit day, and YYYY = 
four digit year, hh = hour in 24 hour format, and mm = minutes. 

 
 

3.0 Laboratory Data Checker 
 

 The Laboratory Data Checker is a web-based application that will review Laboratory Electronic Data 
Deliverables (LEDDs) for adherence to Tetra Tech’s EDD format requirements.  EDDs will be reviewed for 
elements such as missing data and/or columns of data, and compliance of the data within each column to the 
required data types/lengths.  Once an EDD passes through the checker with no errors, it must be submitted 
to Tetra Tech through the LEDD Checker application.  

 
Access to the LEDD Checker application will be provided by an initial registration/approval process. An 
Information Systems Group (ISG) Administrator will approve requests for access. To access the site or begin 
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the registration process, visit the ISG web site at http://isg.ttnus.com and select the “Laboratory Checker” link 
on the left of the home page. Registered users may access the checker immediately by logging in to the 
system using theircredentials. New users must select the “Register” button and provide all of the requested 
information. 
 
After completing all fields on the registration form, select the “Submit” button to complete the request process.  
Upon verification by an ISG Administrator, an email notification will be sent verifying the user ID, password 
and account status. Forgotten passwords may be retrieved by using the “Forgot password?” link on the login 
page.  Note that the email address that was provided for registration or password retrieval is the user ID and 
must be a valid e-mail address. 
 
The general process for submitting EDD files through the LEDD Checker involves a 3-stage process that 
includes an upload stage, an error checking stage and a submittal stage. 
 
Log into the LEDD Checker by typing your login credentials and select the “Login” button. The LEDD Checker 
home page provides a general overview of the checker functionality and EDD file format requirements.  At the 
bottom of the home page, example EDDs are provided that may be viewed or downloaded. To download the 
files, right click on the link and select “Save target as” from the menu. Each LEDD Checker page includes a 
navigation bar with links to return to the home page or continue the checking and submittal process.  Users 
should NOT use the back or forward buttons on the browser, instead use the links provided in the application 
to navigate through the site. 
 
Detailed information regarding EDD preparation, formatting requirements and text file naming conventions 
are provided in the Electronic Data Format Requirements Section of the Laboratory SOW.  
 
Begin the upload stage by selecting the “Upload/Check Files” link on the home page. Follow the steps on the 
upload page starting with the selection of the laboratory name that corresponds to your organization. If your 
organization is not listed, contact LabSupport@tetratech.com, and provide a full description of your 
organization name, contact information and include “Laboratory Contractor ID Request” in the subject line. An 
ISG Administrator will respond to the request via e-mail. 
 
Load the appropriate A1, A2, or A3 target EDD files by clicking the “Browse” button next to each data table 
input box. A file browser dialog will appear allowing files to be selected from a local or network drive. After the 
EDD files are loaded, click the “Upload” button to complete the upload stage. Note that each table may be 
uploaded and checked separately; however, a minimum of the A1 and A3 files are required in order to submit 
the EDDs. 
 
If the file upload was successful, the checking page will immediately load. Begin the checking stage by 
selecting the “Check Files” button. The LEDD Checker will begin validating the EDD files for compliance.  
Depending on file size and network activity the validation process may take several minutes. The progress 
should be displayed in the information bar at the bottom of the browser window. Do not select the “Check 
Files” button again or otherwise use the browser during this process.  Other applications may be used; 
however, note that the LEDD Checker may not sit idle for more than 30 minutes. If the time is exceeded a 
new session must be started in a new browser window. 
 
Any errors will be processed and returned on the error page. The following general errors may be returned. 
 

• Column count / table structure errors – due to column header names being included, improper 
delimiter, extra tabs, extra or missing columns of data, spaces or other characters at the end of a 
row. 

• Row and column value specific errors – may occur for one or more reasons including: data 
truncation, invalid date / time format, invalid decimal precision or field width exceedance, or if a value 
is not in a list of valid values or expected range. 

 
If column count / table structure errors are encountered, the LEDD Checker will return an error and stop the 
checking process.  
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The EDDs will not be processed any further until the column errors are resolved.  Text fields are validated for 
truncation. Date / Time fields are validated for truncation and format compliance. Numeric decimal fields are 
validated for truncation, character type compliance and decimal precision. All required fields are validated for 
null values or empty text strings (i.e. spaces). The LEDD Checker will return a list of all errors in and include a 
reference to the row number on which the error occurred. Note that consecutive EDD files may be loaded and 
checked, and submitted while logged in. However, no data may be submitted until all EDD files have passed 
through the LEDD Checker without errors. The list of errors may be printed by selecting the “Print this Page” 
button from the checker error page.  
 
If the EDD files pass with no errors, the submittal page will immediately load. To complete the submittal 
stage, include the following information in the comment and additional information area of the form: laboratory 
name, laboratory contact person, project name, project number, site name/number, fractions included and 
any specific comments related to the EDD. Select the “Submit Files” button to continue the submittal process. 
 
The submittal stage is not considered complete until a unique ticket key reference is returned in the 
browser window. The ticket key reference must be printed for record of submission and future 
reference. In addition, a copy of the ticket key reference must be included in the PDF data package. 

 
 
 



From: Rich, Corey 
Sent: Friday, July 23, 2010 12:58 PM 
To: Balsamo, Nina; Carper, Kelly 
Subject: FW: Test America - Chromium Speciation 
 
FYI - An earlier email regarding accreditation. 
 
Corey 
 
-----Original Message----- 
From: Nielsen, Janice L CIV NAVFAC, LANT [mailto:janice.nielsen@navy.mil] 
Sent: Monday, July 12, 2010 8:20 AM 
To: Gravette, James CIV NAVFAC; Rich, Corey 
Cc: Tucker, Jonathan P CIV NAVFAC Lant; Ganser, Leanne; Johnston, Tom; 
Bowers,  
Kenneth A CIV NAVFAC Lant; Adelson, Jordan M CIV SEA04X, LQAO 
Subject: RE: Test America - Chromium Speciation 
 
Jim and Corey:  Sounds like we should be in ok shape based on Jordan's e-
mail  
below.  Please let me know if you have concerns as your date approaches 
to  
complete the work.  Thanks, Jan 
 
Jan Nielsen 
NAVFAC LANT 
Restoration Sciences Support Section 
(757)322-8339 
 
-----Original Message----- 
From: Adelson, Jordan M CIV SEA04X, LQAO 
Sent: Friday, July 09, 2010 12:31 PM 
To: Gravette, James CIV NAVFAC; 'Rich, Corey' 
Cc: Tucker, Jonathan P CIV NAVFAC Lant; Ganser, Leanne; Johnston, Tom; 
Bowers,  
Kenneth A CIV NAVFAC Lant; Nielsen, Janice L CIV NAVFAC, LANT 
Subject: RE: Test America - Chromium Speciation 
 
I was copied on an email that was just sent from the Accreditation Body 
to the  
laboratory indicating that the expansion to the scope for Cr speciation 
is  
awaiting a edit to the laboratory's SOP.  Once this edit is made the AB 
is  
prepared to expand the scope.  
 
It sounds like all of this should be resolved by early next week. 
 
 
r/ 
Jordan 
 
 
-----Original Message----- 



From: Rich, Corey [mailto:Corey.Rich@tetratech.com] 
Sent: Thursday, July 08, 2010 9:22 
To: Adelson, Jordan M CIV SEA04X, LQAO 
Cc: Gravette, James CIV NAVFAC; Tucker, Jonathan P CIV NAVFAC Lant; 
Ganser,  
Leanne; Johnston, Tom; Bowers, Kenneth A CIV NAVFAC Lant; Nielsen, Janice 
L  
CIV NAVFAC, LANT 
Subject: RE: Test America - Chromium Speciation 
 
Jordan, 
 
Per your request to Jim Gravette, please find below the contact 
information  
for Test America.  Let me know if you need anything else. 
 
Regards, 
Corey 
 
TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 
301 Alpha Drive 
Pittsburgh PA  15238 
www.testamericainc.com  
   
TestAmerica is DoD ELAP accredited! 
 
Test America Contacts: 
Pittsburgh office: 412-963-7058 
Dave Miller - Product Specialist for method 6800 
(412-963-2424) 
Dave.Miller@testamericainc.com 
Rusty Vicinie -General Manager 
Rusty.vicinie@testamericainc.com 
Larry Matko - Lab director 
Larry.matko@testamericainc.com 
Barbara Hall - Account executive 
Barb.Hall@testamericainc.com 
 
-----Original Message----- 
From: Nielsen, Janice L CIV NAVFAC, LANT [mailto:janice.nielsen@navy.mil] 
Sent: Wednesday, July 07, 2010 5:38 PM 
To: Rich, Corey; Adelson, Jordan M CIV SEA04X, LQAO 
Cc: Gravette, James CIV NAVFAC; Tucker, Jonathan P CIV NAVFAC Lant; 
Ganser,  
Leanne; Johnston, Tom; Balsamo, Nina; Bowers, Kenneth A CIV NAVFAC Lant 
Subject: RE: Test America - Chromium Speciation 
Importance: High 
 
Corey:  Since the accrediting board does not work for the navy we have 
very  
little control over the timing of the accreditation effort but I will 
work to  



find out the status and make sure we do what we can to support the 
efforts of  
the team. With this in mind I am sending to Jordan Adelson of NAVSEA who 
works  
with us on this program and is the primary point of contact for the DOD 
ELAP  
program to see what we can find out.  Jan  
 
Jordan:  The lab is ELAP accredited but not for the chromium speciation 
method  
SW846 6800.  They have submitted the request to have this added to their  
accreditation but the accreditation process has not been completed yet.  
Is  
there any way you can let us know of the status of this effort?  I know 
you  
don't control the timing or work of the ABs but thought you might have 
some  
insight or suggestions on next steps.  The project needs to make progress 
and  
may be put in a position that they will be sending out the SAP before the 
lab  
is fully accredited for this additional method.  The SAP is anticipated 
to be  
sent out for regulatory review next week with the field work planned for  
August 2010.  My understanding is that this is typically a pretty quick  
process for a lab already in the program and I thought they may be able 
to  
keep moving forward assuming the process will be completed with good 
results  
before the lab receives the samples but wanted to discuss with you and 
get  
your 
  input.  I was not sure if we should try to get a project specific 
approval  
for this project or if you thought we might be ok. Appreciate any insight 
and  
advice. V/R  Jan Nielsen 
 
 
 
Jan Nielsen 
NAVFAC LANT 
Restoration Sciences Support Section 
(757)322-8339 
 
-----Original Message----- 
From: Rich, Corey [mailto:Corey.Rich@tetratech.com] 
Sent: Wednesday, July 07, 2010 5:06 PM 
To: Nielsen, Janice L CIV NAVFAC, LANT 
Cc: Gravette, James CIV NAVFAC; Tucker, Jonathan P CIV NAVFAC Lant; 
Ganser,  
Leanne; Johnston, Tom; Balsamo, Nina 
Subject: Test America - Chromium Speciation 
 



Jan, 
 
  
 
Per Jim Gravette's request and our discussion this afternoon, I am 
providing  
you with the following information to hopefully expedite Test America's 
audit  
and approval to perform chromium speciation for soil samples to be 
collected  
and analyzed at the Lower Subase at Naval Submarine Base - New London.   
 
  
 
Laboratory - Test America 
 
Analyte - Hexavalent Chrome 
 
Method - SW846 Method 6800  
 
  
 
I cc'd Jon Tucker, the Navy chemist that has been involved on this 
project, to  
keep him informed of our efforts. 
 
  
 
Tetra Tech NUS is currently preparing the draft final version of the UFP 
Soil  
Pre-Design Investigation SAP and is hopeful to submit it to the team for  
review/concurrence next week.  The Navy would like field work initiated 
in  
August 2010 (ASAP).  Based on discussions with the laboratory today, they 
have  
submitted all of the required paperwork, but they have not heard back  
regarding the timing of the audit.  Anything you can do to help expedite 
this  
process would be appreciated. 
 
  
 
Thank you, 
 
  
 
Corey Rich | Senior Project Manager/Civil Engineer 
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040  
Corey.Rich@tetratech.com 
 
Tetra Tech NUS, Inc. | Technical Support Services Group 
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220 
 



PLEASE NOTE: This message, including any attachments, may include 
privileged,  
confidential and/or inside information. Any distribution or use of this  
communication by anyone other than the intended recipient is strictly  
prohibited and may be unlawful. If you are not the intended recipient, 
please  
notify the sender by replying to this message and then delete it from 
your  
system. 
 
  
 
 



From:  Miller, Dave [Dave.Miller@testamericainc.com] 
Sent:  Monday, July 26, 2010 10:41 AM 
To:  Ganser, Leanne 
Cc:  Hall, Barb 
Subject:  FW: Request for Expanded Scope 
 
Leanne: 
 
The email I referred to is attached below. 
 
Dave 
 
  
 

 
From: larry jackson [mailto:lpeytonj@comcast.net]  
Sent: Friday, July 16, 2010 6:20 AM 
To: DeRubeis, Nasreen; bill.hirt@aclasscorp.com; 'Collins, Erica F.' 
Cc: Reinheimer, Bill; jordan.adelson@navy.mil 
Subject: RE: Request for Expanded Scope 

I have reviewed the revised SOP provided by the laboratory to cover the issue of dead time 
correction in the detector response.  It adequately discusses the laboratory procedure to 
adjust for detector/drift/decay and meets the requirements of the reference method, EPA 
6800. 
  
I recommend that the laboratory scope of accreditation be expanded to include EPA 
Method 6800 at this time. 
  
larry 

-----Original Message----- 
From: DeRubeis, Nasreen [mailto:Nasreen.DeRubeis@testamericainc.com]  
Sent: Wednesday, July 14, 2010 2:02 PM 
To: larry jackson 
Cc: Reinheimer, Bill; bill.hirt@aclasscorp.com; jordan.adelson@navy.mil; Hall, Barb; 
Vicinie, Rusty; Matko, Larry 
Subject: RE: Request for Expanded Scope 

Hi Larry, 
Enclosed is our revised SOP for method 6800.  Please let me know if you have any 
questions. 
  
  
 

Nasreen K. DeRubeis  
Quality Assurance Manager  



TestAmerica  
THE LEADER IN ENVIRONMENTAL TESTING  

301 Alpha Drive  
Pittsburgh, PA  15238  
412-963-2425  
412-963-2468 - fax  
www.testamericainc.com   

 
  
 

 
From: larry jackson [mailto:lpeytonj@comcast.net]  
Sent: Monday, July 12, 2010 1:50 PM 
To: DeRubeis, Nasreen 
Cc: Reinheimer, Bill; bill.hirt@aclasscorp.com; jordan.adelson@navy.mil; 'larry jackson' 
Subject: RE: Request for Expanded Scope 

Nasreen -- 
  
Thank you for your prompt response to my question.  I called Bill right away and 
discussed the issue with him.  As I suspected, this correction for 'dead time' is 
software related and based on the daily analysis of a certified reference sample and 
can be thought of as an auto-tune type of procedure where the software alerts the 
analyst if detector response has changed beyond the level of linearity and cross 
calibration required over the calibration concentration range.  The analyst then 
performs corrective action to return the instrument to the required level of 
performance.  Bill assures me that this procedure is required by the instrument 
manufacturer and has been in place over the lifetime of the procedure in your 
facility.  Therefore, your current PT performance, DL, LOD, and LOQ based on the 
ICP-MS determinative method are considered current and applicable to this 
analysis. 
  
My assessment of your procedure indicates it meets the technical requirements of 
the method but your laboratory has not documented this important step/ 
requirement in your quality system documents such as an SOP.  You can satisfy the 
ACLASS expectation for a corrective action by revision of your document(s) to 
include this requirement and a description of the procedure, including corrective 
actions [sample re-analysis, etc.] when linearity and cross calibration does not meet 
specifications.  Full revision of your SOP at this time is not necessary as long as you 
provide, in writing, a one to two page "Change Notice" identifying the document(s) 
affected, the language to be inserted / revised, its location in the document, the 
effective date of the change, and a description of how the analyst(s) currently 
trained to the method have been brought up to date with the change.  You will also 
need to address the issue of documenting this procedure whenever it is performed 
in a manner similar to the way you document the BFB tune for a GC/MS procedure.  

http://www.testamericainc.com/


This documentation requirement must also be described in your "change notice".  
The 'change notice' will have to go through the same document control / document 
approval process described in DoD QSM section 4.3.  The change must be 
incorporated in the full QS document(s) during the next scheduled review/revision 
cycle. 
  
Upon receipt of the approved change notice and ACLASS review and approval, I 
expect we immediately will issue you a revised certificate reflecting the addition.  
We shall also undertake to inform the DoD ELAP of the update and provide the 
documentation they require to support the update at the same time. 
  
Awaiting your reply, -- respectfully, 
  
larry jackson, 
ACLASS  

-----Original Message----- 
From: DeRubeis, Nasreen [mailto:Nasreen.DeRubeis@testamericainc.com]  
Sent: Monday, July 12, 2010 12:57 PM 
To: larry jackson 
Cc: Reinheimer, Bill 
Subject: FW: Request for Expanded Scope 

Hi Larry, 
Here is the explanation regarding the dead time.  If you would like to speak to 
Bill, he can be reached at the lab @ 412-963-7058. 
  
 

Nasreen K. DeRubeis  
Quality Assurance Manager  

TestAmerica  
THE LEADER IN ENVIRONMENTAL TESTING  

301 Alpha Drive  
Pittsburgh, PA  15238  
412-963-2425  
412-963-2468 - fax  
www.testamericainc.com   

 
  
 

 
From: Reinheimer, Bill  
Sent: Monday, July 12, 2010 12:45 PM 
To: DeRubeis, Nasreen 
Subject: RE: Request for Expanded Scope 

http://www.testamericainc.com/


Nas- 
    Attached is a copy of what our Cross calibration looks like.   
We do it on a daily basis.  It is a solution containing all the analytes we test for at 
concentrations that are at levels where the detector reads in both pulse-count 
and analogue modes.  The instrument has a default dead time set at 30 
nanoseconds.  If the cross calibration would fail the detector voltages are then 
automatically adjusted to achieve the dead time setting. 
Bill. 
 

 
From: DeRubeis, Nasreen  
Sent: Friday, July 09, 2010 2:53 PM 
To: Reinheimer, Bill; Vicinie, Rusty; Matko, Larry 
Subject: FW: Request for Expanded Scope 

Hi Bill, I need to speak to you on Monday.  Could you let me know when you get 
this message so I can call you.  Larry Jackson who is doing the approval for 
ACLASS  for 6800 has a question that I need to disuses with you. Once this is 
resolved, he will be able to approve us for 6800 for DoD.   
Thanks 
 

Nasreen K. DeRubeis  
Quality Assurance Manager  

TestAmerica  
THE LEADER IN ENVIRONMENTAL TESTING  

301 Alpha Drive  
Pittsburgh, PA  15238  
412-963-2425  
412-963-2468 - fax  
www.testamericainc.com   

 
  
 

 
From: larry jackson [mailto:lpeytonj@comcast.net]  
Sent: Friday, July 09, 2010 12:18 PM 
To: DeRubeis, Nasreen 
Cc: 'Hirt, Bill'; jordan.adelson@navy.mil; 'larry jackson' 
Subject: Request for Expanded Scope 

Nasreen-- 
  
Thank you for your return phone call from my voice mail of yesterday. 
  
I have completed my review of the materials you have submitted to support 
your application to expand your ACLASS accreditation under the DoD ELAP 

http://www.testamericainc.com/


for EPA method 6800.  As I explained in our conversation, I have one 
question about your SOP.  EPA method 6800, section 4.2.2 places 
considerable emphasis on the "dead time correction" of MS detector bias 
which must be performed daily.  This required step is not included in your 
SOP; section 4.7 provides some very limited mention of the subject but 
otherwise the SOP is silent on how this requirement is satisfied. 
  
I understand that your technical staff is not available to help answer this 
issue because of vacation schedules.  I am prepared to approve the addition 
of this method to your scope based on the technical review when the 
question of "dead time correction" is resolved.   I assume you have made the 
necessary arrangements with ACLASS to complete any administrative 
matters.  If so, I believe we can finish all steps required to add this method 
to your scope and send you a revised scope within one day. 
  
I will be available Monday to talk with your staff should they call me.  For 
Tuesday and Wednesday, an e-mail response will be best since I will be out 
of the office.  At a minimum, I believe your SOP will have to be revised to 
address the "dead time correction" issue.  It may be embedded in the 
instrument software as a type of 'auto-tune' function or it may have to be 
preformed by the analyst but either way, the SOP should address how it is 
done and it's frequency. 
  
Call me if I can provide you more information should you need it, 
  
larry 
  
tel:        603-924-6852 
email:    lpeytonj@comcast.net 
  
  
  
 
CONFIDENTIALITY NOTICE: This e-mail communication, including any attachments, may contain privileged or 
confidential information for specific individuals and is protected by law. If you are not the intended recipient(s), you 
are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited and you 
should delete this message and its attachments from your computer without retaining any copies. If you have received 
this communication in error, please reply to the sender immediately. We appreciate your cooperation.  

Please consider the environment before printing this e-mail.       

mailto:lpeytonj@comcast.net


CERTIFICATE OF ACCREDITATION 

ANSI-ASQ National Accreditation Board/ACLASS 
500 Montgomery Street, Suite 625, Alexandria, VA 22314, 877-344-3044 

This is to certify that 

Test America - Pittsburgh 
301 Alpha Drive 

Pittsburgh, PA  15238 

has been assessed by ACLASS 

and meets the requirements of  

DoD-ELAP

while demonstrating technical competence in the field(s) of 

TESTING

Refer to the accompanying Scope(s) of Accreditation for information regarding the 

types of tests to which this accreditation applies. 

ADE-1422

        Certificate Number 

        ACLASS Approval 

Certificate Valid:  03/12/2010-03/12/2012 

Version No. 001 

                   



ANSI-ASQ National Accreditation Board/ACLASS 

                  500 Montgomery St. Suite 625  Alexandria, VA 22314 703-836-0025  www.aclasscorp.com 

Version 001 Page 1 of 3 

SCOPE OF DoD-ELAP ACCREDITATION 

TestAmerica Pittsburgh 
301 Alpha Drive,    Pittsburgh PA 15238 

Nasreen K. DeRubeis Phone:  412-963-7058 

TESTING

Valid to:  March 12, 2012    Certificate Number:  ADE - 1442 

I. Environmental 

MATRIX 

SPECIFIC TEST 

or ANALYTE 

GROUP  

SPECIFICATION OR 

STANDARD 

METHOD  

(all SW846 unless 

specified) 

* KEY EQUIPMENT 

OR TECHNOLOGY 

USED 

Water and Solids Metals   6010B / C ICP-AES 

Water and Solids 
Metals   6020 / 6020A ICP-MS 

Water and Solids Mercury  7470A and 7471A / B CVAA 

Water and Solids 

Hexavalent 

Chromium with 

Alkaline Digestion 

 7196A Spectrophotometer 

Water and Solids Total Cyanide 
 9012A / B 

9010B / C / 9013 

Water and Solids Anions  9056A IC 

Water and Solids Oil and Grease 
9071B / 9070A 

EPA 1664A 
Gravimetric 

Water and Solids 
Organochlorine 

Pesticides 
 8081A / B GC 

Water and Solids 
Organo-Phosphorus 

Compounds 
8141A / B GC 

Water, Solids, and Oil PCBs 8082 / 8082A GC 

Water and Solids 
Chlorinated 

Herbicides 
8151A GC 



                  500 Montgomery St. Suite 625  Alexandria, VA 22314 703-836-0025  www.aclasscorp.com 

Version 001 Page 2 of 3 

MATRIX 
SPECIFIC TEST or 

ANALYTE GROUP  

SPECIFICATION OR 

STANDARD 

METHOD  

(all SW846 unless 

specified) 

* KEY EQUIPMENT 

OR TECHNOLOGY 

USED 

Water and Solids Volatiles 8260B  GC/MS 

Water and Solids Semi-Volatiles 8270C / D GC/MS 

Water Total Organic Carbon 9060/9060A TOC Analyzer 

Water  EDB and DBCP 8011 GC 

Water and Solids PAHs 8310 HPLC 

Solids Total Organic Carbon Lloyd Kahn TOC Analyzer 

Water and Solids Sulfide 9030B / 9034 Titration 

Water pH 9040B / C pH Meter 

Solids pH 9045C / D pH Meter 

Water and Solids Flashpoint  1020B / AST- D3278-96 Setaflash closed tester

Water and Solids Flashpoint 1010A / AST- D93-08 
Pensky-Martens Closed 

Flash Tester. 

Solids Percent Moisture SM 2540G Balance 

Water  Acid Digestion 3005A FLAA / ICP 

Water Acid Digestion 3010A FLAA / ICP 

Solids Acid Digestion 3050B  

Solids Alkaline Digestion 3060A  

Water  Purge-and-Trap 5030B  

Solids 
Closed-system Purge-and-

Trap
5035  

Solids Waste Dilution 3585  

Solids 
Automated Soxhlet 

Extraction 
3541  



                  500 Montgomery St. Suite 625  Alexandria, VA 22314 703-836-0025  www.aclasscorp.com 

Version 001 Page 3 of 3 

MATRIX 
SPECIFIC TEST or 

ANALYTE GROUP  

SPECIFICATION OR 

STANDARD 

METHOD  

(all SW846 unless 

specified) 

* KEY EQUIPMENT 

OR TECHNOLOGY 

USED 

Water  Liquid-Liquid Extraction 3510C  

Water
Continuous Liquid-Liquid 

Extraction 
3520C  

Solids Ultrasonic Extraction 3550C  

Solids Waste Dilution 3580A  

Water and Solids Sulfur Cleanup 3660B  

Water and Solids Gel Permeation Cleanup 3640A  

Water and Solids TCLP Toxicity Leaching 1311  

Notes:

1. * = As Applicable 

2. This scope is part of and must be included with the Certificate of Accreditation No. ADE-1442 

_________________________
Vice President



APPENDIX F 

 
LABORATORY STANDARD OPERATING PROCEDURES 

KATAHDIN ANALYTICAL SERVICES, INC. 







































































































































































































































































































































































































































ADDENDUM
SOP NO CHANGE FORM



















































































































Katahdin Analytical Services
SVOC QC Limits

Soil Accuracy Soil Precision Soil Soil
Target List EPA Method % Recovery RPD (1) PQLs MDLs

Semivolatile Organic SIM Compounds ug/Kg ug/Kg
Benzo(a)anthracene 8270C SIM 50-138 0-50 (nominal) 20 1.9
Benzo(a)pyrene 8270C SIM 52-113 0-50 (nominal) 20 3.3
Benzo(b)fluoranthene 8270C SIM 44-119 0-50 (nominal) 20 2.4
Benzo(k)fluoranthene 8270C SIM 40-120 0-50 (nominal) 20 3.1
Chysene 8270C SIM 44-132 0-50 (nominal) 20 1.7
Dibenzo(a,h)anthracene 8270C SIM 30-134 0-50 (nominal) 20 1.8
Indeno(1,2,3-cd)pyrene 8270C SIM 32-134 0-50 (nominal) 20 1.9
Phenanthrene 8270C SIM 58-122 0-50 (nominal) 20 1.8
Pyrene 8270C SIM 33-133 0-50 (nominal) 20 2.1
Carbazole 8270C SIM 30-150 (nominal) 0-50 (nominal) 20 1.3
Surrogates:  
2-Methylnaphthalene-D10 8270C SIM 33-125 --- --- ---
Fluorene-D10 8270C SIM 53-136 --- --- ---
Pyrene-D10 8270C SIM 16-162 --- --- ---
2,4-Dibromophenol 8270C SIM 30-150 (nominal) --- --- ---



APPENDIX G 

 
LABORATORY STANDARD OPERATING PROCEDURES 

TESTAMERICA 
 

G-1  SOP NO. PT-MT-001, REV. 11, EFFECTIVE DATE: 07/27/09, 
INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION 
SPECTROMETRY (ICP), METHODS: SW-846 6010B, 6010C AND 
EPA 200.7 

G-2 SOP NO. PT-IP-002, REV. 8, EFFECTIVE DATE: 04/28/09, ACID 
DIGESTION OF SOILS, METHOD: SW846 METHOD 3050B 

G-3  SOP NO. PT-QA-027, REV. 14, EFFECTIVE DATE: 05/23/2010, 
SAMPLE RECEIPT AND CHAIN OF CUSTODY 

G-4  SOP NO. PT-QA-029, REV. 2, EFFECTIVE DATE: 01/22/2010, 
QA/QC REQUIREMENTS FOR DOD QSM 

   



G-1  SOP NO. PT-MT-001, REV. 11, EFFECTIVE DATE: 07/27/09,  
INDUCTIVELY COUPLED PLASMA-ATOMIC  

EMISSION SPECTROMETRY (ICP),  
METHODS: SW-846 6010B, 6010C AND EPA 200.7 
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Copyright Information: 

This documentation has been prepared by TestAmerica Laboratories, Inc. and its affiliates 
(“TestAmerica”), solely for their own use and the use of their customers in evaluating their qualifications and 
capabilities in connection with a particular project.  The user of this document agrees by its acceptance to 
return it to TestAmerica upon request and not to reproduce, copy, lend, or otherwise disclose its contents, 
directly or indirectly, and not to use it for any other purpose other than that for which it was specifically 
provided.  The user also agrees that where consultants or other outside parties are involved in the evaluation 
process, access to these documents shall not be given to said parties unless those parties also specifically 
agree to these conditions. 

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION. 
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN 
AUTHORIZATION OF TESTAMERICA  IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY 
TESTAMERICA IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES.  IF 
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:  

©COPYRIGHT 2007 TESTAMERICA LABORATORIES, INC.   ALL RIGHTS RESERVED. 
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1. SCOPE AND APPLICATION 

1.1. This procedure describes the analysis of trace elements including metals in solution 
by Inductively Coupled  Plasma -Atomic Emission Spectroscopy (ICP-AES) using 
SW-846 Method 6010B, 6010C and EPA Method 200.7.  Table I of Appendix A lists 
the elements appropriate for analysis by Methods 6010B/6010C and 200.7.  
Additional elements may be analyzed under Methods 6010B, 6010C and 200.7 
provided that the method performance criteria presented in Section 13.0 are met. In 
addition to SOW ILMO4.0, this SOP is also compliant with the requirements of    CLP 
SOWs 7/88, 3/90, ILMO1.0 and ILMO2.1. 

1.2. ICP analysis provides for the determination of metal concentrations over several 
orders of magnitude.  Detection limits, sensitivity and optimum concentration ranges 
of the metals will vary with the matrices and instrumentation used.  For instance, in 
comparison to conventional ICP technique, ICP-Trace can achieve detection levels 
comparable to those determined using the graphite furnace atomic absorption 
spectroscopy (GFAAS) technique.  

1.3. Method 6010B and 6010C are applicable to the determination of dissolved, 
suspended, total recoverable and total elements in ground water, aqueous samples, 
soils, sludges, wastes, sediments, tissues, wipes and TCLP, EP and other 
leachates/extracts.  All matrices require digestion prior to analysis with the exception 
of analyses for dissolved metals in filtered and acidified aqueous samples.  Although 
digestion is not specifically required by the method, some clients and regulators may 
require digestion of dissolved samples and this must be clarified and documented 
before project initiation.  Silver concentrations must be below 2.0 mg/L in aqueous 
samples and 100 mg/kg in solid matrix samples. Precipitation may occur in samples 
where silver concentrations exceed these levels and lead to the generation of 
erroneous data. 

1.4. Method 200.7 is applicable to the determination of dissolved, suspended, total 
recoverable, and total elements in water, waste water, and solid wastes.  All matrices 
require digestion prior to analysis with the exception of analyses for dissolved metals 
in filtered and acidified aqueous samples if the criteria in Section 11.1 are met.  
Silver concentrations must be below 0.1 mg/L in aqueous samples and 50 mg/kg in 
solid matrix samples. 

1.5. For DoD QSM Version 3 requirements, refer to SOP  PT-QA-025.   For DoD V4.1 
refer to SOP PT-QA-029. 
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1.6. On occasion clients may request modifications to this SOP.  These modifications are 
handled following the procedures outlined in Section 12.1 in the Quality Assurance 
Manual.  

2. SUMMARY OF METHOD 

2.1. This method describes a technique for the determination of multi elements in solution 
using sequential or simultaneous optical systems and axial or radial viewing of the 
plasma.  The basis of the method is the measurement of atomic emission by an 
optical spectroscopic technique.  Samples are nebulized and the aerosol that is 
produced is transported to the plasma torch where excitation occurs.  Characteristic 
atomic-line emission spectra are produced by a radio frequency inductively coupled 
plasma (ICP).  The spectra are dispersed by a grating spectrometer and the 
intensities of the emission lines are monitored by photomultiplier tubes.  The 
photocurrents from the photomultiplier tubes are processed and controlled by a 
computer system.  A background correction technique is required to compensate for 
variable background contribution to the determination of trace elements.  
Background must be measured adjacent to analyte lines during analysis.  The 
position selected for the background intensity measurement, on either or both sides 
of the analytical line, will be determined by the complexity of the spectrum adjacent 
to the analyte line.  The position used must be free of spectral interferences and 
reflect the same change in background intensity as occurs at the analyte wavelength 
measured.  Background correction is not required in cases of line broadening where 
a background correction measurement would actually degrade the analytical result.  
The possibility of additional interferences should also be recognized and appropriate 
actions taken.  Alternatively, multivariate calibration methods may be chosen for 
which point selection for background correction is superfluous since whole spectral 
regions are processed. Consult the appropriate SOP’s for details on sample 
preparation methods. 

2.2. Refer to the appropriate SOPs for details on sample preparation methods. 

3. DEFINITIONS 

3.1. Dissolved Metals: Those elements which pass through a 0.45 um membrane.  
(Sample is acidified after filtration). 

3.2. Suspended Metals: Those elements which are retained by a 0.45 um membrane. 

3.3. Total Metals: The concentration determined on an unfiltered sample following 
vigorous digestion. 
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3.4. Total Recoverable Metals: The concentration determined on an unfiltered sample 
following treatment with hot, dilute mineral acid. 

4. INTERFERENCES 

4.1. Spectral, physical and chemical interference effects may contribute to inaccuracies 
in the determinations of trace elements by ICP.  Spectral interferences are caused 
by: 

• Overlap of a spectral line from another element. 

• Unresolved overlap of molecular band spectra. 

• Background contribution from continuous or recombination phenomena. 

• Stray light from the line emission of high concentration elements. 

4.1.1. Chemical interferences are characterized by molecular compound formation, 
ionization effects and solute vaporization effects.  Normally these effects are 
not significant with the ICP technique but if observed can be minimized by 
buffering the sample, matrix matching or standard addition procedures. 

4.1.2. A background correction technique is required to compensate for variable 
background contribution to the determination of trace elements.  Background 
correction is not required in cases where a background corrective 
measurement would actually degrade the analytical result. 

4.1.3. Inter-element correction factors (IECs) are necessary to compensate for 
spectral overlap.  Inter-element interferences occur when elements in the 
sample emit radiation at wavelengths so close to that of the analyte that they 
contribute significant intensity to the analyte channel.  If such conditions exist, 
the intensity contributed by the matrix elements will cause an excessively 
high (or sometimes low) concentration to be reported for the analyte.  Inter-
element corrections IECs must be applied to the analyte to remove the 
effects of these unwanted emissions. 

4.1.4. Physical interferences are generally considered to be effects associated with 
sample transport, nebulization and conversion within the plasma.  These 
interferences may result in differences between instrument responses for the 
sample and the calibration standards.  Physical interferences may occur in 
the transfer of solution to the nebulizer (e.g., viscosity effects), at the point of 
aerosol formation and transport to the plasma (e.g., surface tension) or 
during excitation and ionization processes within the plasma itself.  Changes 
in viscosity and surface tension can cause significant inaccuracies, especially 
in samples containing high dissolved solids or high acid concentrations.  If 
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physical interferences are present, dilution of the sample, use of a peristaltic 
pump, mass flow controller, use of an internal standard and/or use of a high 
solids nebulizer can reduce the effect. 

5. SAFETY 

5.1. Employees must abide by the policies and procedures in the Corporate 
Environmental Health and Safety Manual (CW-E-M-001), Radiation Safety Manual 
and this document.  This procedure may involve hazardous material, operations and 
equipment. This SOP does not purport to address all of the safety problems 
associated with its use. It is the responsibility of the user of the method to follow 
appropriate safety, waste disposal and health practices under the assumption that all 
samples and reagents are potentially hazardous. Safety glasses, gloves, lab coats 
and closed-toe, nonabsorbent shoes are a minimum. 

5.2 The ICP plasma emits strong UV light and is harmful to vision.  All analysts must 
avoid looking directly at the plasma. 

5.3 The following is a list of the materials used in this method, which have a serious or 
significant hazard rating.  NOTE:  This list does not include all materials used in 
the method.  The table contains a summary of the primary hazards listed in the 
MSDS for each of the materials listed in the table.  A complete list of materials 
used in the method can be found in the reagents and materials section.  Employees 
must review the information in the MSDS for each material before using it for the first 
time or when there are major changes to the MSDS. 
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5.4 Eye protection that protects against splash, laboratory coat, and appropriate gloves 
must be worn while samples, standards, solvents, and reagents are being handled. 
Cut resistant gloves must be worn doing any other task that presents a strong 
possibility of getting cut.  Disposable gloves that have been contaminated will be 
removed and discarded; other gloves will be cleaned immediately. 

5.5 The RF generator produces strong radio frequency waves, most of which are 
unshielded.  People with pacemakers should not go near the instrument while in 
operation. 

5.6 Exposure to chemicals must be maintained as low as reasonably achievable, 
therefore, unless they are known to be non-hazardous, all samples should be 
opened, transferred and prepared in a fume hood, or under other means of 
mechanical ventilation.  Metals digestates can be processed outside of a fume hood.  
Solvent and waste containers will be kept closed unless transfers are being made. 

Material (1) Hazards Exposure
Limit (2)

Signs and symptoms of exposure

Nitric Acid Corrosive
Oxidizer
Poison

2 ppm-TWA
4 ppm-
STEL

Nitric acid is extremely hazardous; it is corrosive,
reactive, an oxidizer, and a poison. Inhalation of
vapors can cause breathing difficulties and lead to
pneumonia and pulmonary edema, which may be
fatal. Other symptoms may include coughing,
choking, and irritation of the nose, throat, and
respiratory tract. Can cause redness, pain, and
severe skin burns. Concentrated solutions cause
deep ulcers and stain skin a yellow or yellow-
brown color. Vapors are irritating and may cause
damage to the eyes. Contact may cause severe
burns and permanent eye damage.

 Hydrochloric
Acid

Corrosive
Poison

5 ppm-
Ceiling

Inhalation of vapors can cause coughing,
choking, inflammation of the nose, throat, and
upper respiratory tract, and in severe cases,
pulmonary edema, circulatory failure, and death.
Can cause redness, pain, and severe skin burns.
Vapors are irritating and may cause damage to
the eyes. Contact may cause severe burns and
permanent eye damage.

1 – Always add acid to water to prevent violent reactions.
2 – Exposure limit refers to the OSHA regulatory exposure limit.
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5.7 The preparation of standards and reagents will be conducted in a fume hood or well-
ventilated area. 

5.8 All work must be stopped in the event of a known or potential compromise to the 
health and safety of a TestAmerica associate.  The situation must be reported 
immediately to a laboratory supervisor or EH&S coordinator. 

6. EQUIPMENT AND SUPPLIES 

6.1. Inductively Coupled Plasma Atomic Emission Spectrometer equipped with 
autosampler and background correction. 

6.2. Radio Frequency Generator. 

6.3. Nitrogen or argon gas supply, welding grade or equivalent. 

6.4. Cool flow or appropriate water cooling device. 

6.5. Peristaltic Pump. 

6.6. Calibrated automatic pipettes or Class A glass volumetric pipettes. 

6.7. Class A volumetric flasks. 

6.8. Autosampler tubes. 

7. REAGENTS AND STANDARDS 

7.1. Intermediate standards are purchased as custom TestAmerica multielement mixes or 
as single element solutions.  All standards must be stored in FEP fluorocarbon or 
previously unused polyethylene or polypropylene bottles.  Intermediate standard 
solutions must be replaced prior to the expiration date provided by the manufacturer.  
If no expiration date is provided, the intermediate solutions may be used for up to 
one year and must be replaced sooner if verification from an independent source 
indicates a problem. Expiration dates can be extended provided that the acceptance 
criteria described in laboratory-specific SOPs are met. 

7.2. Working calibration and calibration verification solutions may be used for up to 3 
months and must be replaced sooner if verification from an independent source 
indicates a problem.  Standards should be prepared in a matrix of 5% hydrochloric 
and 5% nitric acids.  An exception to this is in the event the Trace ICP is utilized 
without the internal standard.  In this case, the standard acid matrix must be 
matched to the final preparation matrix. 

7.3. Refer to Tables III, IV, IVA, V and VI (Appendix A) for details regarding the working 
standard concentrations for calibration, calibration verification, interference 
correction and spiking solutions. 
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7.4. Concentrated nitric acid (HNO3), trace metal grade or better. 

7.5. Concentrated hydrochloric acid (HCl), trace metal grade or better. 

7.6. Reagent water must be produced by a Millipore DI system or equivalent.  Reagent 
water must be free of the analytes of interest as demonstrated through the analysis 
of method blanks. 

8. SAMPLE COLLECTION, PRESERVATION, SHIPMENT AND STORAGE 

8.1. Sample holding times for metals are six months from time of collection to the time of 
analysis.  

8.2. Aqueous samples are preserved with nitric acid to a pH of <2 and may be stored in 
either plastic or glass.  If boron or silica are to be determined, plastic containers are 
preferred.  Refrigeration is not required.  Preservation must be verified prior to 
analysis.  

8.3. Soil and wipe samples do not require preservation but must be stored at 4°C ± 2° 
until the time of preparation. Tissue samples are stored frozen until preparation. 

8.4. Dissolved metals samples that are filtered and preserved at the laboratory with 
concentrated Nitric acid will be held for 24 hours before digestion. 

9. QUALITY CONTROL 

9.1. Table VII (Appendix A) provides a summary of quality control requirements including 
type, frequency, acceptance criteria and corrective action. See SOP PT-QA-
021“TestAmerica Quality Control Program” for additional detail on criteria and 
corrective actions. 

9.2. Each laboratory must have initial demonstration of performance data on file for each 
analyte of interest as described in Section 12.0. 

9.3. Method Blank (MB) - One method blank must be processed with each preparation 
batch of up to 20 samples.  The method blank consists of reagent water containing 
all reagents specific to the method that is carried through the entire analytical 
procedure, including preparation and analysis.  The method blank is used to identify 
any system and process interferences or contamination of the analytical system that 
may lead to the reporting of elevated analyte concentrations or false positive data. 
The method blank should not contain any analyte of interest at or above the 
reporting limit (exception: common laboratory contaminants, see below) or at or 
above 5% of the measured concentration of that analyte in associated samples, 
whichever is higher (sample result must be a minimum of 10X higher than the blank 
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contamination level).  Refer to PT-QA-025 for specific DoD requirements for the 
method blank.   For DoD V4.1 refer to SOP PT-QA-029. 

• If the analyte is a common laboratory contaminant (copper, iron, lead (Trace 
only) or zinc) the data may be reported with qualifiers if the concentration of 
the analyte in the method blank is less than two times the RL.  Such action 
must be taken in consultation with the client and must be addressed in 
the project narrative. 

• Repreparation and reanalysis of all samples associated with an unacceptable 
method blank is required when reportable concentrations are determined in 
the samples (see exception noted above). 

• If there is no analyte greater than the RL in the samples associated with an 
unacceptable method blank, the data may be reported with qualifiers.  Such 
action must be taken in consultation with the client and must be 
addressed in the project narrative. 

• If the above criteria are not met and reanalysis is not possible, then the 
sample data must be qualified.  This anomaly must be addressed in the 
project narrative and the client must be notified. 

• For dissolved metals samples, which have not been digested, a CCB result is 
reported as the method blank.  The CCB run immediately prior to the start of 
the dissolved sample analyses must be used for this purpose.  No more than 
20 samples can be associated with one CCB. 

9.4. Laboratory Control Sample (LCS) - One aqueous LCS (referred to as a Laboratory 
Fortified Blank in 200.7) must be processed with each preparation batch of up to 20 
samples.  The LCS must contain all analytes of interest and must be carried through 
the entire analytical procedure.  Aqueous LCS spike levels are provided in Table III 
(Appendix A).  The LCS is used to monitor the accuracy of the analytical process.  
On-going monitoring of the LCS results provides evidence that the laboratory is 
performing the method within acceptable accuracy and precision guidelines. 

• If any analyte is outside established control limits the system is out of control 
and corrective action must occur.  Control limits are established, for method 
6010B/6010C, a control limit of 80 - 120% (85-115% for 200.7) recovery must 
be applied. 

• In the event that an MS/MSD analysis is not possible a Laboratory Control 
Sample Duplicate (LCSD) must be analyzed.  The RPD of the LCS and 
LCSD must be compared to the matrix spike RPD limits. 
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• In the instance where the LCS recovery is greater than 120%  (115% for 
200.7) and the sample results are < RL, the data may be reported with 
qualifiers.  Such action must be taken in consultation with the client and 
must be addressed in the report narrative. 

• Corrective action will be repreparation and reanalysis of the batch unless the 
client agrees that other corrective action is acceptable. 

• For dissolved metals samples, which have not been digested, a CCV result is 
reported as the LCS.  The CCV run immediately prior to the start of the 
dissolved sample analyses must be used for this purpose. No more than 20 
samples can be associated with one CCV. 

9.5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) - One MS/MSD pair must be 
processed for each preparation batch of up to 20 samples (6010B and 6010C) or 
one MS for every 10 or fewer samples (200.7).  A matrix spike (MS) is a field sample 
to which known concentrations of target analytes have been added (referred to as a 
Laboratory Fortified Matrix in 200.7).  A matrix spike duplicate (MSD) is a second 
aliquot of the same sample (spiked identically as the MS) prepared and analyzed 
along with the sample and matrix spike.  Some client specific data quality objectives 
(DQO’s) may require the use of sample duplicates in place of or in addition to 
MS/MSDs.  The MS/MSD results are used to determine the effect of a matrix on the 
precision and accuracy of the analytical process.  Due to the potential variability of 
the matrix of each sample, these results may have immediate bearing only on the 
specific sample spiked.  Samples identified as field blanks cannot be used for 
MS/MSD analysis.  Spiking levels are provided in Tables III and VI (Appendix A). 

• If any analyte recovery or RPD falls outside the acceptance range, the 
recovery of that analyte must be in control for the LCS.  For method 6010B 
and 6010C, control limits of 75 - 125% (70 – 130% for 200.7) recovery and 
20% RPD or historical acceptance criteria must be applied to the MS/MSD.  
Refer to PT-QA-025 for specific DoD requirements for the MS.  For DoD 
V4.1 refer to SOP PT-QA-029.  If the LCS recovery is within limits, then the 
laboratory operation is in control and the results may be accepted.  If the 
recovery of the LCS is outside limits corrective action must be taken.  
Corrective action will include repreparation and reanalysis of the batch.  
MS/MSD results which fall outside the control limits must be addressed in the 
narrative. 

• If the native analyte concentration in the MS/MSD exceeds 4x the spike level 
for that analyte, the recovery data are reported as NC (i.e., not calculated).  If 
the reporting software does not have the ability to report NC then the actual 
recovery must be reported and narrated as follows: “Results outside of limits 
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do not necessarily reflect poor method performance in the matrix due to high 
analyte concentrations in the sample relative to the spike level.”. 

• If an MS/MSD is not possible due to limited sample volume then a laboratory 
control sample duplicate (LCSD) should be analyzed.  The RPD of the LCS 
and LCSD must be compared to the matrix spike RPD limits. 

• For dissolved metals samples by 200.7, which have not been digested, a MS 
must be performed per every 10 or fewer samples by spiking an aliquot of the 
sample at the levels specified in Table III (Appendix A). 

• For Methods 6010B/ 6010C/DoD samples- If the MS/MSD recoveries are 
unacceptable, the same sample from which the MS/MSD aliquots were 
prepared should also be spiked with a post digestion spike. Otherwise, 
another sample from the same preparation batch should be used as an 
alternative. An analyte spike is added to a portion of a prepared sample, or its 
dilution, and should be recovered to within 80% to 120% (for Method 6010C ) 
of the known value. The spike addition should produce a minimum level of 10 
times and a maximum of 100 times the lower limit of quantitation. The spike 
recovery from the post digestion spiked sample for method 6010B/DoD the 
spike recovery should be within the range 75-125%. If this spike fails, then 
the dilution test (Sec. 9.6 should be run on this sample. If both the MS/MSD 
and the post digestion spike fail, then matrix effects are confirmed. 

9.6 Dilution test – A dilution test is performed to determine whether significant physical 
or chemical interferences exist due to the sample matrix.  One sample per 
preparation batch must be processed as a dilution test.  The test is performed by 
running a sample at a 5x (1:5) dilution.  Samples identified as field blanks cannot be 
used for dilution tests.  The results of the diluted sample, after correction for dilution, 
should agree within 10% of the original sample determination when the original 
sample concentration is greater  than 50x the MDL.  If the results are not within 10%, 
the possibility of chemical or physical interference exists. 

9.7 Initial Calibration Verification (ICV/ICB) - Calibration accuracy is verified by analyzing 
a second source standard (ICV).  For analyses conducted under Method 200.7, the 
ICV result must fall within 5% of the true value for that solution with relative standard 
deviation <3% from replicate readings of four exposures of the ICV standard. For 
Method 6010B and 6010C, the ICV must fall within 10% of the true value for that 
solution with relative standard deviation <5% from replicate (minimum of three) 
exposures.  An ICB is analyzed immediately following the ICV to monitor low level 
accuracy and system cleanliness.  The ICB result must fall within +/- the RL from 
zero.  Refer to PT-QA-025 for specific DoD requirements for the ICB. For DoD 
V4.1 refer to SOP PT-QA-029. If either the ICV or ICB fail to meet criteria, the 
analysis should be terminated, the problem corrected, the instrument recalibrated 
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and the calibration reverified. This standard is equivalent to the Quality Control 
Standard (QCS) and the first Instrument Performance Check (IPC) specified in 
200.7. 

9.8 Continuing Calibration Verification (CCV/CCB) - Calibration accuracy is monitored 
throughout the analytical run through the analysis of a known standard after every 10 
samples.  The CCV is a mid-range standard made from a dilution of the calibration 
standard. The CCV for both methods must fall within 10% of the true value for that 
solution with relative standard deviation <5% from replicate (minimum of three) 
exposures.  A CCB is analyzed immediately following each CCV.  The CCB result 
must fall within +/- RL from zero.  Refer to PT-QA-025 for specific DoD 
requirements for the CCB. For DoD V4.1 refer to SOP PT-QA-029. If the blank is 
less than 1/10 the concentration of the action level of interest, and no sample is 
within 10% of the action limit, reanalysis and recalibration are not required before 
continuation of the run.  If a mid-run CCV or CCB fails, the analytical run may be 
continued; however, the result(s) for the affected element(s) may only be reported 
when bracketed by valid CCV/CCB pairs.  If analytical results for one or more 
elements are not bracketed by valid CCV/CCB pairs, the problem must be corrected, 
the instrument recalibrated, the calibration verified and the affected samples 
reanalyzed for those elements only. 

9.9 Reporting Limit Verification Standard (RLV)/CRA or LLICV/LLCCV (6010C)  – 
Calibration accuracy at the laboratory reporting limit is verified after the analysis of 
the ICB by running the RLV, CRA or LLICV/LLCCV. For method 6010C it must be 
analyzed at beginning and end of the analytical run.  This standard is at the reporting 
limit. For Methods 200.7 and 6010B the control limit is 50 – 150%.  For Method 
6010C LLICV/LLCCV the control limit is 70-130%. For method 6010C the RLV/CRA 
which is the low level quantitation check sample is prepared and analyzed quarterly 
or as needed.  The control limit is 70-130%.  Please note the RLV/CRA (undigested) 
is still analyzed at the beginning and end of the analytical run.     Refer to PT-QA-
025 for specific DoD requirements for the RLV standard. For DoD V4.1 refer to 
SOP PT-QA-029. 

9.10. Interference Check Analysis (ICSA/ICSAB) - The validity of the interelement 
correction factors is demonstrated through the successful analysis of interference 
check solutions.  The ICSA contains only interfering elements, the ICSAB contains 
analytes and interferents.  Refer to Table V (Appendix A) for the details of ICSA and 
ICSAB composition.  Custom TestAmerica multielement ICS solutions must be used.  
All analytes should be spiked into the ICSAB solution therefore, if a non-routine 
analyte is required then it should be manually spiked into the ICSAB using a certified 
ultra high purity single element solution or custom lab-specific mix.  If the ICP will 
display over correction as a negative number then the non-routine elements can be 
controlled from the ICSA as described in section 9.10.3.  Elements known to be 
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interferents on a required analyte must be included in the ICP run when that analyte 
is determined.  Aluminum, iron, calcium and magnesium must always be included in 
all ICP runs. 

9.10.1. The ICSA and ICSAB solutions must be run at the beginning of the run.  (See 
Section 10.11 for required run sequence). 

9.10.2. The ICSAB results for the interferents must fall within 80 - 120% of the true 
value.  If any ICSAB interferent result fails criteria, the analysis should be 
terminated, the problem corrected, the instrument recalibrated and the 
samples rerun. 

9.10.3. ICSA results for the non-interfering elements with reporting limits ≤ 10 ug/L 
must fall within the TestAmerica guidelines of ± 2x RL from zero. ICSA results 
for the non-interfering elements with RLs > 10 μg/L must fall within the 
TestAmerica guidelines of ± 1x RL from zero.  Refer to PT-QA-025 for 
specific DoD requirements for the ICSA. For DoD V4.1 refer to SOP PT-
QA-029. If the ICSA results for the non-interfering elements do not fall within 
+/- 2x RL (RL ≤10) or ± 1xRL (RL>10) from zero the field sample data must 
be evaluated as follows: 

• If the non-interfering element concentration in the ICSA is the result of 
contamination versus a spectral interference, and this reason is 
documented, the field sample data can be accepted. 

• If the affected element was not required then the sample data can be 
accepted. 

• If the interfering elements are not present in the field sample at a 
concentration, which would result in a false positive or negative result 
greater than +/- 2x RL from zero then the field sample data can be 
accepted. 

• If the interfering element is present in the field sample at a level which 
would result in a false analyte signal greater than ± 2x RL from zero, 
the data can be accepted only if the concentration of the affected 
analyte in the field sample is more than 10x the analyte signal in the 
ICSA. 

• If the data does not meet the above conditions then the IECs must be 
re-evaluated and corrected if necessary and the affected samples 
reanalyzed or the sample results manually corrected through 
application of the new IEC to the raw results.  If the results are 
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recalculated manually the calculations must be clearly documented on 
the raw data. 

9.12 Method of Standard Addition (MSA) -This technique involves adding known amounts 
of standard to one or more aliquots of the processed sample solution.  This 
technique compensates for a sample interferent that may enhance or depress the 
analyte signal, thus producing a different slope from that of the calibration standards.  
It will not correct for additive interferences, which cause a baseline shift.  Refer to 
Section 10.15 for additional information on when MSA is required as well as 
Appendix D for specific MSA requirements. 

9.13 Quality Assurance/Project Summaries - Certain clients may require project- or 
program-specific QC, which may supersede this SOP’s requirements.   Quality 
Assurance Summaries (QASs) or equivalent documents providing project-specific 
requirements should be developed so that project staff clearly understands the 
special project requirements. 

10. PROCEDURE 

10.1.      Calibration and Standardization 

10.1.1. Set up the instrument with the operating parameters recommended by the 
manufacturer.  Allow the instrument to become thermally stable before 
beginning calibration (approximately 30 minutes of warm-up is required). 

10.1.2. The instruments are profiled and calibrated according to the manufacturer’s 
recommended procedures. Thermo has set up the ICP 61E to be profiled on 
Cu and the Trace ICPs are to be profiled on As. All other lines are preset by 
Thermo and should not be adjusted by the user. Flush the system with the 
calibration blank.  The calibration curve must consist of a minimum of a blank 
and a standard.  Refer to the facility-specific instrument SOP or ICP 
instrument manual for a detailed set up and operation protocols. 

10.1.3. Calibration must be performed daily and each time the instrument is set up.   
Instrument runs may be continued over periods exceeding 24 hours as long 
as all calibration verification (CCV) and interference check QC criteria are 
met.  The instrument standardization date and time must be included in the 
raw data. 

10.1.4. Refer to Section 9.0 for calibration verification procedures, acceptance 
criteria and corresponding corrective actions. The NELAC requirement for 
verification of the initial calibration at varied concentrations is met daily since 
the ICVs, CCVs, and RLVs/CRA are all at different concentrations. 
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10.2. For 200.7 analyses, dissolved (preserved) samples must be digested unless it can 
be documented that the sample meets all of the following criteria: 

A. Visibly transparent with a turbidity measurement of 1 NTU or less. 

B. Is of one liquid phase and free of particulate or suspended matter 
following acidification. 

C. Is NOT being analyzed for silver. 

If the above criteria are met, the dissolved samples can be analyzed directly after an 
appropriate amount of 1:1 nitric acid is added to an aliquot of sample to adjust the 
acid concentration to approximately a 1% (v/v) nitric acid solution. Allowance for 
sample dilution should be made in the calculation. 

10.3. A minimum of three exposures for each standard, field sample and QC sample is 
required.  The average of the exposures is reported.  For Trace ICP analyses, the 
results of the sum channel must be used for reporting. 

10.4. Prior to calibration and between each sample/standard the system is rinsed with the 
calibration blank solution.  The minimum rinse time between analytical samples is 60 
seconds unless following the protocol outlined in 10.1.2 it can be demonstrated that 
a shorter rinse time may be used.  Triton-X can be added to the rinse solution to 
facilitate the rinse process. 

10.5. The use of an autosampler for all runs is strongly recommended. 

10.6. The use of automated QC checks through the instrument software is highly 
recommended for all calibration verification samples (ICV, CCV, 
RLV/CRA/LLICV/LLCCV), blanks (ICB, CCB, PB), interference checks (ICSA, 
ICSAB) and field samples (linear range) to improve the data review process. 

10.7. To facilitate the early identification of QC failures and samples requiring rerun it is 
strongly recommended that sample data be reviewed periodically throughout the run. 

10.8. To facilitate the data review and reporting processes it is strongly recommended that 
all necessary dilutions be performed before closing out the instrument run. If any 
digestate for Method 200.7 has silver detected above 100 mg/L, add 1.0 ml of 
concentrated HCl to the digestate, mix and reanalyze. If the second analysis yields a 
higher value for silver, the second analysis is reported and discussed in the report 
narrative.  

10.9. The use of an internal standard is recommended on the conventional, non-Trace 
ICPs as an alternative to using the method of standard additions.  This technique is 
useful in overcoming matrix interferences especially in high solids matrices.  
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However, for conventional ICP techniques, internal standards may not be necessary 
provided that one of the following is performed to minimize physical interferences: (1) 
peristaltic pump is used, (2) high solids nebulizer is used, or (3) high solids samples 
are diluted and reanalyzed. 

10.10. The use of an internal standard is required on  any axial ICP unless the calibration 
and QC standards are matrix matched to each digestion procedure. The following 
procedural guidelines must be followed when using an internal standard: 

10.10.1. Typically used internal standards are: yttrium or scandium.  (Note: Any 
element can be used that is not typically found in environmental samples at 
a high rate of occurrence.) 

10.10.2. The internal standard (IS) must be added to every sample and standard at 
the same concentration.  It is recommended that the IS be added to each 
analytical sample automatically through use of a third pump channel and 
mixing coil.  Internal standards should be added to blanks, samples and 
standards in a like manner, so that dilution effects resulting from the 
addition may be disregarded. 

10.10.3. The concentration of the internal standard should be sufficiently high to 
obtain good precision in the measurement of the IS analyte used for data 
correction and to minimize the possibility of correction errors if the IS 
analyte is naturally present in the sample. 

10.10.4. The internal standard raw intensity counts must be printed on the raw data. 

10.10.5. The analyst must monitor the response of the internal standard throughout 
the sample analysis run.   This information is used to detect potential 
problems and identify possible background contributions from the sample 
(i.e., natural occurrence of IS analyte).  

10.10.5.1. If the internal standard counts fall within ±30% of the counts 
observed in the ICB then the data is acceptable. 

10.10.5.2.  If the internal standard counts in the field samples are more than 
±30% higher than the expected level, the field samples must then 
be: 

   (1) Diluted and reanalyzed; 

   (2) The IS concentrations must be raised; or 

(3) A different internal standard must be used. 
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10.11. The following analytical sequence must be used for Methods 6010B/6010C and 
200.7: 

Instrument Calibration 

ICV 

ICB 

RLV/CRA/LLICV 

ICSA 

ICSAB 

7 Samples 

CCV 

CCB 

10 samples 

CCV 

CCB 

Repeat sequence of up to 10 samples between CCV/CCB pairs as required to 
complete run 

CCV 

CCB 

RLV/CRA/LLCCV 

CCV 

CCB 

Refer to Quality Control Section 9.0 and Table VII (Appendix A) for Method 
6010B/6010C and 200.7 quality control criteria. 

10.12. Full method required QC must be available for each wavelength used in determining 
reported analyte results. 
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10.13. Guidelines are provided in the appendices on procedures to minimize contamination 
of samples and standards, preventive maintenance and troubleshooting. 

10.14. All measurements must fall within the defined linear range where spectral 
interference correction factors are valid.  Dilute and reanalyze all samples for 
required analytes that exceed the linear range or use an alternate wavelength for 
which QC data are established.  If an interelement correction exists for an analyte, 
which exceeds the linear range, the IEC may be inaccurately applied.  Therefore, 
even if an overrange analyte may not be required to be reported for a sample, if that 
analyte is a interferent for any requested analyte in that sample, the sample must be 
diluted.  Acid strength must be maintained in the dilution of samples. 

10.15. For TCLP samples, full four-point MSA will be required if all of the following 
conditions are met: 

• recovery of the analyte in the matrix spike is not at least 50%, 

• the concentration of the analyte does not exceed the regulatory 
level, and, 

• the concentration of the analyte is within 20% of the regulatory 
level. 

The reporting and regulatory limits for TCLP analyses as well as matrix spike levels 
are detailed in Table VI (Appendix A).  Appendix D provides guidance on performing 
MSA analyses. 

10.16. Any variation in procedure shall be completely documented using instrument run 
logs, maintenance logs, report narratives, a Nonconformance Memo, or an anomaly 
report  and is approved by a Supervisor/Group Leader and QA Manager.  If 
contractually required, the client shall be notified by the Project Manager.   

10.17. Nonconformance documentation shall be filed in the project file. 

10.18. Any unauthorized deviations from this procedure must also be documented as a 
nonconformance, with a cause and corrective action described. 

11. DATA ANALYSIS AND CALCULATIONS 

11.1. ICV percent recoveries are calculated according to the equation: 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
True(ICV)

Found(ICV)100=%R  
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11.2. CCV percent recoveries are calculated according to the equation: 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
True(CCV)

Found(CCV)100=%R  

11.3. RLV/CRA percent recoveries are calculated using the same equation as the ICV or 
CCV (replace ICV or CCV with RLV/CRA in the above equations). 

11.4. Matrix Spike Recoveries are calculated according to the following equation: 

⎟
⎠
⎞

⎜
⎝
⎛

SA
SR-SSR100=%R  

       Where: 

     SSR = Spike Sample Result 

     SR = Sample Result 

     SA = Spike Added 

11.5. The relative percent difference (RPD) of matrix spike/matrix spike duplicates are 
calculated according to the following equations: 

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

⎟
⎠
⎞

⎜
⎝
⎛

2
MS+MSD
MS-MSD

100=RPD  

       Where: 

          MS = determined spiked sample concentration 

          MSD = determined matrix spike duplicate concentration 

11.6. The final concentration for a digested aqueous sample is calculated as follows: 

V2
CxV1xD=mg/L  

       Where: 

       C   = Concentration (mg/L) from instrument readout 
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       D   = Instrument dilution factor 

       V1 = Final volume in liters after sample preparation 

       V2 = Initial volume of sample digested in liters 

11.7. The final concentration determined in digested solid samples when reported on a dry 
weight basis is calculated as follows: 

        
WxS

CxVxD=dryweightmg/Kg,  

                     Where: 

                                C = Concentration (mg/L) from instrument readout 

                                D = Instrument dilution factor 

                                V = Final volume in liters after sample preparation 

                               W = Weight in Kg of wet sample digested 

                                S = Percent solids/100 

Note: A Percent Solids determination must be performed on a separate aliquot when 
dry weight concentrations are to be reported.  If the results are to be reported on wet 
weight basis the “S” factor should be omitted from the above equation. 

 

11.8. The final concentration determined in digested wipe samples is calculated as follows: 

  ug/wipe  =  (C x V x D x 1000) 

Where: 

C = Concentration (mg/L) from instrument readout 

V = Volume of digestate (L) 

D = Instrument dilution factor 

11.9. The LCS percent recovery is calculated according to the following equation: 

                                       ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
True(LCS)

Found(LCS)100=%R  
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11.10. The dilution test percent difference for each component is calculated as follows: 

x100
I
S-I

=e%Differenc  

     Where: 

       I = Sample result (Instrument reading) 

       S = Dilution test result (Instrument reading × 5) 

11.11. Appropriate factors must be applied to sample values if dilutions are performed. 

11.12. Sample results should be reported with up to three significant figures in accordance 
with the TestAmerica significant figure policy. 

12. METHOD PERFORMANCE 

12.1. Initial Demonstration of Capability 

12.1.1. An initial demonstration of capability for each method must be performed 
prior to analyzing samples.  For the standard analyte list, the initial 
demonstration consists of the preparation and analysis of an LCS sample 
containing all of the standard analytes for the method, as well as a method 
detection limit (MDL) study (described below). 

12.1.2. Four LCS samples are analyzed with the same procedures used to analyze 
samples, including sample preparation. 

12.1.3. The mean recovery and standard deviation are calculated for each analyte of 
interest.  These results are compared with the established or project-specific 
acceptance criteria.  All four results must meet acceptance criteria before the 
method can be used to analyze samples. For further detail refer to SOP PT-
QA-001. 

12.2. Prior to analysis of any analyte using either Method 200.7, Method 6010B or 6010C, 
the following requirements must be met. 

12.2.1. Method Detection Limit (MDL) - An MDL must be determined for each analyte 
prior to the analysis of any client samples.  The MDL is determined using 
seven replicates of reagent water, spiked with all the analytes of interest, that 
have been carried through the entire analytical procedure.  MDLs must be 
determined in accordance with 40 CFR Part 136 Appendix B requirements as 
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detailed in TestAmerica QA SOP PT-QA-007.  The result of the MDL 
determination must be below the TestAmerica reporting limit (RL).   

12.2.2. Instrument Detection Limit (IDL) 200.7/6010B - The IDL for each analyte must 
be determined for each analyte wavelength used on each instrument.  The 
IDL will be determined quarterly (every 3 months).  If the instrument is 
adjusted in any way that may affect the IDL, the IDL for that instrument must 
be redetermined.  The IDL shall be determined by multiplying by 3, the 
average of the standard deviations obtained on three nonconsecutive days 
from the analysis of a standard solution (each analyte in reagent water) at a 
concentration 3x - 5x the previously determined IDL, with seven consecutive 
measurements per day.  Each measurement must be performed as though it 
were a separate analytical sample (i.e., each measurement must be followed 
by a rinse and/or any other procedure performed between the analysis of 
separate samples).  The IDL must be < MDL. 

12.2.3. Instrument detection limits (IDLs) – Method 6010C – IDLs are useful means 
to evaluate the instrument noise level and response changes over time for 
each analyte from a series of reagent blank analyses to obtain a calculated 
concentration. They are not to be confused with the lower limit of quantitation, 
nor should they be used in establishing this limit. It may be helpful to 
compare the calculated IDLs to the established lower limit of quantitation, 
however, it should be understood that the lower limit of quantitation needs to 
be verified according to the guidance in Sec. 9.9. 

12.2.4. IDLs in μg/L can be estimated by calculating the average of the standard 
deviations of  three runs on three non-consecutive days from the analysis of 
a reagent blank solution with seven consecutive measurements per day. 
Each measurement should be performed as though it were a separate 
analytical sample (i.e., each measurement must be followed by a rinse and/or 
any other procedure normally performed between the analysis of separate 
samples). IDLs should be determined at least every three months. 

12.2.4.1. DoD samples cannot be analyzed without a valid IDL. 

12.2.4.2. For DoD, the established IDL must be less than the MDL for 
each analyte. 

12.2.5. Linear Range Verification (LR) - The linear range will be determined on a 
quarterly basis for each analyte wavelength used on each instrument as per 
CLP requirements.  Method 6010B/6010C require that the linear range only 
be determined semiannually. Method 200.7 requires linear ranges to be 
determined annually.  The standards used to define the linear range limit 
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must be analyzed during a routine analytical run.  For the initial 
determination of the upper limit of the linear dynamic range (LDR) for each 
wavelength, determine the signal responses from a minimum of three to five 
different concentration standards across the estimated range.  One standard 
should be near the upper limit of the estimated range.  The determined 
concentration of the linear range standards must be within 5% of the true 
value.  The linear range is the concentration above which results cannot be 
reported without dilution of the sample.  If the instrument is adjusted in any 
way that may affect the LR’s, the LR’s must be redetermined. The LR data 
must be documented and kept on file.  

12.2.6. Background Correction Points - To determine the appropriate location for off-
line background correction when establishing methods, the user must scan 
the area on either side adjacent to the wavelength and record the apparent 
emission intensity from all other method analytes.  This spectral information 
must be documented and kept on file.  The location selected for background 
correction must be either free of off-line interelement spectral interference or 
a computer routine must be used for automatic correction on all 
determinations.  Tests to determine spectral interference must be done using 
analyte concentrations that will adequately describe the interference.  
Background correction points must be set prior to determining IECs.  Refer to 
the facility-specific instrument operation SOP and ICP instrument manual for 
specific procedures to be used in setting background correction points. 

12.2.7. Inter-element Corrections (IECs) - ICP interelement correction factors must 
be determined prior to the analysis of samples and every six months 
thereafter.  If the instrument is adjusted in any way that may affect the IECs, 
the IECs must be redetermined.  When initially determining IECs for an 
instrument, wavelength scans must be performed to ensure that solutions in 
use are free from contaminants.  If an IEC varies significantly from the 
previously determined IEC then the possibility of contamination should be 
investigated.  The purity of the IEC check solution can be verified by using a 
standard from a second source or an alternate method (i.e., GFAA or ICP-
MS).  Published wavelength tables (e.g. MIT tables, Inductively Coupled 
Plasma-Atomic Spectroscopy: Prominent Lines) can also be consulted to 
evaluate the validity of the IECs.  Refer to the facility specific instrument 
operation SOP and instrument manufacturer’s recommendations for specific 
procedures to be used in setting IECs.  An IEC must be established to 
compensate for any interelement interference which results in a false analyte 
signal greater than  ±  the RL as defined in Tables I, IA or II.  To determine 
IECs, run a single element standard at the established linear range.  To 
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calculate an IEC, divide the observed concentration of the analyte by the 
observed concentration of the “interfering element.” 

Note: Trace ICP IECs are more sensitive to small changes in the plasma and 
instrument setup conditions.  Adjustments in the IECs will be required on a 
more frequent basis for the Trace as reflected by the ICSA response. 

12.2.8. Rinse Time Determination - Rinse times must be determined whenever a new 
instrument is set up. .  To determine the appropriate rinse time for a particular 
ICP system, the linear range verification standard should be aspirated as a 
regular sample followed by the analysis of a series of rinse blanks.  The 
length of time required to reduce the analyte signals to < RL will define the 
rinse time for a particular ICP system.   For some analytes it may be 
impractical to set the rinse time based on the linear range standard result 
(i.e., analyte not typically detected in environmental samples at that level and 
an excessive rinse time would be required at the linear range level). Until the 
required rinse time is established, the method recommends a rinse period of 
at least 60 seconds between samples and standards.  If a memory effect is 
suspected, the sample must be reanalyzed after a rinse period of sufficient 
length. Rinse time studies can be conducted at additional concentration 
levels.  These additional studies must be documented and kept on file, if a 
concentration other than the linear range level is used to set the rinse time. 
The concentration levels used to establish the rinse time must be taken into 
consideration when reviewing the data. Linear Range Verifications are 
performed at a minimum of every six months. Whenever Linear Range 
Verifications are performed the suitability of the rinse time settings will be 
evaluated and the rinse time determination will be repeated when necessary.   

12.3. Method performance is determined by the analysis of matrix spike and matrix 
duplicate samples as well as preparation blanks and laboratory control samples.  
The matrix spike recovery should fall within +/- 25 % and the matrix duplicates 
should compare within 20% RPD.  Preparation blanks must meet the criteria 
specified in Section 9.3.  The LCS should recover within 20% of the true value for 
aqueous LCS and within the control limits supplied by the manufacturer of the soil 
LCS. 

12.4. Training Qualification: 

12.4.1. The group/team leader has the responsibility to ensure that this procedure is 
performed by an associate who has been properly trained in its use and has 
the required experience. 
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13. POLLUTION PREVENTION 

13.1. It is TestAmerica’s policy to evaluate each method and look for opportunities to 
minimize waste generated (i.e., examine recycling options, ordering chemicals based 
on quantity needed, preparation of reagents based on anticipated usage and reagent 
stability). Employees must abide by the policies in Section 13 of the Corporate 
Environmental Health and Safety Manual (CW-E-M-001) for “Waste Management 
and Pollution Prevention.” 

13.2. This method does not contain any specific modifications that serve to minimize or  
prevent pollution. 

14. WASTE MANAGEMENT 

14.1. Waste management practices are conducted consistent with all applicable rules and 
regulations. Excess reagents, samples and method process wastes are disposed of 
in an accepted manner. Waste description rules and land disposal restrictions are 
followed. Waste disposal procedures are incorporated by reference to CW-E-M-001. 
The following waste streams are produced when this method is carried out. 

14.1.1. Acid waste consisting of sample and rinse solution, this waste is collected in 
waste containers identified as “Acid Waste”, Waste #33. 

14.1.2. Expired Metals Standards – This waste is collected in containers identified as 
“Acid Waste with Metals”, Waste #6. 

15. REFERENCES/CROSS REFERENCES 

15.1. 40 CFR Part 136, Appendix B, 7-5-95, Determination of Method Detection Limits. 

15.2. Test Methods for Evaluating Solid Waste , Physical/Chemical Methods, SW-846, 3rd 
Edition, Final Update III, Method 6010B,Revision 2, December 1996.   

15.3. Test Methods for Evaluating Solid Waste , Physical/Chemical Methods, SW-846, 3rd 
Edition, Final Update IV, Method 6010C, Revision 3, February, 2007.   

15.4. Determination of Metals and Trace Elements in Water and Wastes by Inductively 
Coupled Plasma-Atomic Emission Spectrometry, Revision 4.4, May 1994.  Method 
200.7. 

15.5. Standard Methods 20th Edition 2340B; Hardness by Calculation. 

15.6. SOP PT-QA-001, Employee Orientation and Training, current version. 

15.7. SOP PT-HS-001, Waste Collection, Accumulation and Storage, current version. 
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15.8. SOP PT-QA-007, Determination of Method Detection Limits (MDLs), current version. 

15.9. SOP PT-QA-009, Rounding and Significant Figures. 

15.10. SOP PT-QA-016, Nonconformance & Corrective Action System, current version. 

15.11. SOP PT-QA-018, Technical Data Review Requirements, current version. 

15.12. SOP PT-QA-021, Quality Control Program, current version. 

15.13. SOP PT-QA-025, Implementation of the DoD QSM Version 3, January 2006, current 
version. 

15.14. SOP PT-QA-029, DoD QSM Version 4.1 Requirements, current version. 

16. METHOD MODICATIONS 

16.1. Modifications/Interpretations from reference method 

16.1.1. Modifications/interpretations from both Methods 6010B and 200.7. 

16.1.1.1. TestAmerica laboratories use mixed calibration standard solutions 
purchased from approved vendors instead of using individual mixes 
prepared in house as recommended by the subject methods. 

16.1.1.2. Methods 200.7 and 6010B state that if the correction routine is 
operating properly, the determined apparent analyte(s) 
concentration from analysis of each interference solution should fall 
within a specific concentration range around the calibration blank.  
In determining IECs, because of lack of definition clarification for  
“concentration range around the calibration blank,” TestAmerica 
has adopted the procedure in EPA CLP ILM04.1.  

16.1.1.3. Section 8.5 of Method 6010B and Section 9.5 of Method 200.7 
recommend that whenever a new or unusual matrix is encountered, 
a series of tests be performed prior to reporting concentration data 
for that analyte.  The dilution test helps determine if a chemical or 
physical interference exists.  Because TestAmerica laboratories 
receive no prior information from clients regarding when to expect a 
new or unusual matrix, TestAmerica may select to perform a 
dilution test on one sample in each prep batch.  According to the 
method, the post digestion spike (PDS) determines any potential 
matrix interferences.  At TestAmerica labs, matrix interference is 
determined by evaluating data for the LCS and MS/MSD. 
TestAmerica requires documented, clear guidance when a new or 
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unusual matrix will be received for a project and a request to 
perform the dilution test or PDS on a client-identified sample. 

16.1.2. Modifications from Method 200.7. 

16.1.2.1. The calibration blank is prepared in an acid matrix of 5% HNO3/5% 
HCl instead of the specified 2% HNO3/10% HCl matrix as the 
former matrix provides for improved performance relative to the 
wide variety of digestate acid matrices which result from the various 
EPA preparation protocols applied. 

16.1.2.2. Section 7.12 of 200.7 indicates that the QCS (ICV) should be 
prepared at a concentration near 1 ppm.  The ICV specified in this 
SOP accommodates the 1 ppm criteria for the majority of analytes.  
For the remaining analytes, this SOP specifies ICV concentrations, 
which are appropriate to the range of calibration.  The intent of the 
ICV, verification of calibration standard accuracy, is independent of 
the ICV concentration used. 

16.1.2.3. The ICS criteria applied by this SOP differ from those stated in the 
method.  Method 200.7 section 10.4 states that results should fall 
within the established control limits of 3 times the standard 
deviation of the calibration blank for that analyte. TestAmerica 
Pittsburgh follows the CLP ICS procedures because it is applicable 
to a wider number of programs. Therefore, we feel it is a more 
conservative approach. 

16.1.2.4. Method 200.7 section 9.3.4 states the CCB should be less than the 
IDL, but > the lower 3-sigma control limit of the calibration blank.  
The intent of this requirement is to ensure that the calibration is not 
drifting at the low end. TestAmerica has adopted an absolute 
control limit of +/- RL from zero for calibration blank criteria.  SOP 
section 9.8 provides the detailed corrective action criteria that must 
be followed.  Refer to PT-QA-025 for specific DoD requirements 
for the CCB. For DoD V4.1 refer to SOP PT-QA-029. 

16.1.3. Modifications from Method 6010B. 

16.1.3.1. Chapter 1 of SW-846 states that the method blank should not 
contain any analyte of interest at or above the MDL.  This SOP 
states that the method blank must not contain any analyte of 
interest at or above the reporting limit.  Common lab contaminants 
are allowed up to two times the reporting limit in the blank following 
consultation with the client.  Refer to PT-QA-025 for specific DoD 
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requirements for the method blank. For DoD V4.1 refer to SOP 
PT-QA-029. 

16.1.3.2. Method 6010B section 8.6.1.3 states that the results of the 
calibration blank are to agree within 3x the IDL.  If not, repeat the 
analysis two or more times and average the results.  If the average 
is not within three standard deviations of the background mean, 
terminate the analysis, correct the problem, recalibrate, and 
reanalyze the previous 10 samples.  The intent of this requirement 
is to ensure that the calibration is not drifting at the low end. 
TestAmerica has adopted an absolute control limit of +/- RL from 
zero for calibration blank criteria.  See SOP Section 9.8 for a 
detailed description of the required corrective action procedures.  
Refer to PT-QA-025 for specific DoD requirements for the 
calibration blanks. For DoD V4.1 refer to SOP PT-QA-029. 

17. ATTACHMENTS 

17.1. Documentation and Record Management 

• The following documentation comprises a complete ICP raw data 
package: 

• Raw data (direct instrument printout). 

• Relevant sample preparation benchsheets. 

• Run log printout from instrument software where this option is available 
(TJA) or manually generated run log (i.e., Ward WSL printout). 

• Data review checklist - See Appendix B. 

• Standards documentation (including prep and expiration dates, source, 
and lot #). 

• Nonconformance/anomaly documentation (if applicable). 

17.2. FIGURE 1 – FLOW DIAGRAM 

17.3. APPENDIX A - TABLES 

17.4. APPENDIX B - TESTAMERICA ICP DATA REVIEW CHECKLIST 

17.5. APPENDIX C - TROUBLESHOOTING GUIDE 

17.6. APPENDIX D - CONTAMINATION CONTROL GUIDELINES 
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17.7. APPENDIX E - PREVENTIVE MAINTENANCE 

18. REVISION HISTORY 

18.1. Revision 10, 03/31/09 

18.1.1. Updated into the new Corporate format; added the appropriate Corporate 
text to the Scope, Safety, Waste Management and Pollution Control 
sections; added text to section 9 concerning the Initial Demonstration of 
Capability being moved to section 12; changed STL to TestAmerica 
throughout the SOP; updated reference numbers and SOP references 
throughout the document; updated the Reference section SOP numbers; in 
section 9.3 changed 20X to 10X; in section 10.10 changed the Trace to 
any axial ICP. 

18.1.2. 6010C method reference added. SOP references updated. 

18.1.3. Updated SOP for requirement of Method 6010C, see SOP areas 
highlighted referring to 6010C. 

18.1.4. Added to section 8:  Dissolved metals samples that are filtered and 
preserved at the laboratory with concentrated Nitric acid will be held for 24 
hours before digestion. 

18.2. Revision 11: 

18.2.1. Added to section 9.9: For method 6010C the RLV/CRA which is the low 
level quantitation check sample is prepared and analyzed quarterly or as 
needed.  The control limit is 70-130%.  Please note the RLV/CRA 
(undigested) is still analyzed at the beginning and end of the analytical run. 

18.2.2. Added references to SOP PT-QA-029.
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Figure 1.  Flow Diagram 

Set up and stabilize
instrument.

Profile and
calibrate

instrument.

Verify instrument
setup with ICV,
ICB, CRI, ICSA,

ICSAB, CCV,
CCB.

Run samples.
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calibration every
10 samples with

CCV, CCB.

Perform end run
QC (CRI, ICSA,
ICSAB, CCV,

CCB).

Calculate results.

Stop
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  TABLE I.  Method 200.7, 6010B and 6010C Target Analyte List  
6010B/6010

C 
200.7 Reporting 

Limit 
Reporting Limit Reporting 

Limit 
ELEMENT Symbol CAS #  

analyte analyte (ug/L) Water (mg/kg) Soil (ug/wipe) Wipe
Aluminum Al 7429-90-5 X X 200 20 10 
Antimony Sb 7440-36-0 X X 60 6 3 
Arsenic As 7440-38-2 X X 300 30 15 
Barium Ba 7440-39-3 X X 200 20 10 

Beryllium Be 7440-41-7 X X 4 0.4 0.25 
Boron B 7440-42-8 X X 200 20 10 

Cadmium Cd 7440-43-9 X X 5 0.5 0.25 
Calcium Ca 7440-70-2 X X 5000 500 250 

Chromium Cr 7440-47-3 X X 10 1 0.5 
Cobalt Co 7440-48-4 X X 50 5 2.5 
Copper Cu 7440-50-8 X X 25 2.5 1.25 

Iron Fe 7439-89-6 X X 100 10 5 
Lead Pb 7439-92-1 X X 100 10 5 

Lithium Li 7439-93-2 X X 50 5 2.5 
Magnesium Mg 7439-95-4 X X 5000 500 250 
Manganese Mn 7439-96-5 X X 15 1.5 0.75 
Molybdenum Mo 7439-98-7 X X 40 4 2 

Nickel Ni 7440-02-0 X X 40 4 2 
Phosphorus P 7723-14-0 X X 300 30 NA 

Potassium K 9/7/7440 X X 5000 500 250 
Selenium Se 7782-49-2 X X 250 25 12.5 

Silicon Si 7631-86-9 X X 500 N/A N/A 
Silver Ag 7440-22-4 X X 10 1 0.5 

Sodium Na 7440-23-5 X X 5000 500 250 
Strontium Sr 7440-24-6 X X 50 5 2.5 
Thallium Tl 7440-28-0 X X 2000 200 100 

Vanadium V 7440-62-2 X X 50 5 2.5 
Zinc Zn 7440-66-6 X X 20 2 1 

Note: Where reporting “Hardness” by ICP use the following equations per SM20th ed. 2340B: 
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 Calcium Hardness = 2.497 [Ca, mg/L] 
 Total Hardness = 2.497 [Ca, mg/L] + 4.118 [Mg, mg/L] 
     Where reporting “Silica” by ICP use the following equation: 
 

              Silica = Silicon * 2.14 
 
 

 TABLE IA.  Method 200.7,  6010B and 6010C Trace ICP Target Analyte List 
          

ELEMENT 
 

Symbo
l 

 
CAS #  

Reporting 
Limit 

(ug/L) Water 

Reporting 
Limit 

(mg/kg) Soil 

Reporting 
Limit 

(ug/wipe) 
Wipe 

Arsenic As 7440-38-
2 

10 1.0 0.5 

Lead Pb 7439-92-
1 

3.0 0.3 0.15 

Selenium Se 7782-49-
2 

5.0 0.5 0.25 

Thallium Tl 7440-28-
0 

10 1.0 0.5 

Antimony Sb 7440-36-
0 

10 1.0 0.5 

Cadmium Cd 7440-43-
9 

5.0 0.5 0.25 

Silver Ag 7440-22-
4 

5.0 0.5 0.25 

Chromium Cr 7440-47-
3 

5.0 0.5 0.25 

 
 
 
 
 

TABLE II.  Non-Routine Analyte List 
   Reporting Reporting Reporting 
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ELEMENT Symbo
l 

CAS #  Limit 
(ug/L) Water 

Limit 
(mg/kg) Soil 

Limit 
(ug/wipe) 

Wipe 
Tin Sn 7440-31-

5 
100 10 5 

Titanium Ti 7440-32-
6 

50 5 2.5 

 

TABLE III.  Matrix Spike and Aqueous Laboratory Control Sample Levels 
ELEMENT LCS Level (ug/L) Matrix Spike Level (ug/L) 
Aluminum 2000 2000 
Antimony 500 500 
Arsenic 2000 2000 
Barium 2000 2000 

Beryllium 50 50 
Cadmium 50 50 
Calcium 50000 50000 

Chromium 200 200 
Cobalt 500 500 
Copper 250 250 

Iron 1000 1000 
Lead 500 500 

Lithium 1000 1000 
Magnesium 50000 50000 
Manganese 500 500 
Molybdenum 1000 1000 

Nickel 500 500 
Potassium 50000 50000 
Selenium 2000 2000 

Silver 50 50 
Sodium 50000 50000 

Strontium 1000 1000 
Thallium 2000 2000 

Vanadium 500 500 
Zinc 500 500 
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ELEMENT LCS Level (ug/L) Matrix Spike Level (ug/L) 
Boron 1000 1000 
Silicon 10000 10000 

Tin 2000 2000 
Titanium 1000 1000 

 
 

TABLE IV.  ICP Calibration and Calibration Verification Standards 

Element Calibration 
Level 

RL (ug/L) ICV (ug/L) CCV (ug/L) 

Aluminum 100000 200 25000 50000 
Antimony 10000 60 1000 5000 
Arsenic 10000 300 1000 5000 
Barium 10000 200 1000 5000 

Beryllium 10000 4 1000 5000 
Cadmium 10000 5 1000 5000 
Calcium 100000 5000 25000 50000 

Chromium 10000 10 1000 5000 
Cobalt 10000 50 1000 5000 
Copper 10000 25 1000 5000 

Iron 100000 100 25000 50000 
Lead 10000 100 1000 5000 

Lithium 10000 50 1000 5000 
Magnesium 100000 5000 25000 50000 
Manganese 10000 15 1000 5000 
Molybdenum 10000 40 1000 5000 

Nickel 10000 40 1000 5000 
Potassium 100000 5000 25000 50000 
Selenium 10000 250 1000 5000 

Silver 2000 10 500 1000 
Sodium 100000 5000 25000 50000 

Strontium 10000 50 1000 5000 
Thallium 20000 2000 5000 10000 

Vanadium 10000 50 1000 5000 
Zinc 10000 20 1000 5000 
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Element Calibration 
Level 

RL (ug/L) ICV (ug/L) CCV (ug/L) 

Boron 10000 200 1000 5000 
Silicon 10000 500 1000 5000 

Tin 10000 100 1000 5000 
Titanium 10000 50 1000 5000 

 
 

TABLE IVA. Trace ICP Calibration and Calibration Verification Standards 

  
Element Calibration 

Level 
RL (ug/L) ICV (ug/L) CCV (ug/L) 

Aluminum 50000 200 12500 25000 
Antimony 1000 10 250 500 
Arsenic 1000 10 250 500 
Barium 4000 10 1000 2000 

Beryllium 4000 4 1000 2000 
Cadmium 1000 5 250 500 
Calcium 100000 5000 25000 50000 

Chromium 4000 5 1000 2000 
Cobalt 4000 50 1000 2000 
Copper 4000 25 1000 2000 

Iron 50000 100 12500 25000 
Lead 1000 3 250 500 

Magnesium 100000 5000 25000 50000 
Manganese 4000 15 1000 2000 
Molybdenum 4000 40 1000 2000 

Nickel 4000 40 1000 2000 
Potassium 250000 5000 50000 125000 
Selenium 1000 5 250 500 

Silver 2000 5 500 1000 
Sodium 250000 5000 50000 125000 
Thallium 2000 10 500 1000 

Vanadium 4000 50 1000 2000 
Zinc 4000 20 1000 2000 

Boron 4000 200 1000 2000 
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Element Calibration 
Level 

RL (ug/L) ICV (ug/L) CCV (ug/L) 

Silicon 4000 500 1000 2000 
Tin 4000 100 1000 2000 

Titanium 4000 50 1000 2000 
 

 

TABLE V.  Interference Check Sample Concentrations* 

   
Element ICSA (ug/L) ICSAB (ug/L) 

Aluminum 500000 500000 
Antimony - 1000 
Arsenic - 1000 
Barium - 500 

Beryllium - 500 
Cadmium - 1000 
Calcium 500000 500000 

Chromium - 500 
Cobalt - 500 
Copper - 500 

Iron 200000 200000 
Lead - 1000 

Magnesium 500000 500000 
Manganese - 500 
Molybdenum - 1000 

Nickel - 1000 
Potassium - 10000 
Selenium - 1000 

Silver - 1000 
Sodium - 10000 
Thallium - 10000** 

Vanadium - 500 
Zinc - 1000 
Tin - 1000 
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*  Custom TestAmerica solutions contain common analytes.  Non-routine elements not listed above should 
be spiked into the ICSAB at 1000 ug/L. 

** Thallium level for Trace ICP should be at 1000 ug/L. 
 

TABLE VI.  TCLP Reporting Limits, Regulatory Limits and Matrix Spike Levels 

 
 
 
 
 
 
 
 
 
 
 
 

 
ELEMENT 

Reporting Level  
(ug/L)  

Regulatory Limit 
(ug/L) 

 
Spike Level (ug/L) 

Arsenic 500 5000 5000 
Barium 10000 100000 50000 

Cadmium 100 1000 1000 
Chromium 500 5000 5000 

Lead 500 5000 5000 
Selenium 250 1000 1000 

Silver 500 5000 1000 
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TABLE VII.  Summary of Quality Control Requirements 

  
QC PARAMETER 

 
FREQUENCY  

ACCEPTANCE 
CRITERIA 

CORRECTIVE ACTION 

Two-point Initial 
Calibration 

Beginning of every 
analytical run, every 24 
hours, whenever 
instrument is modified, 
or CCV criterion is not 
met 

 
RSD between duplicate 
exposures ≤5% 

Terminate analysis; 
Correct the problem; 
Prepare new standards; 
Recalibrate following 
system performance. 

ICV Beginning of every 
analytical run. 

Method 200.7:  
   95 - 105 % recovery. 
 
Method 6010B & 6010C:  
   90 - 110 % recovery. 

Terminate analysis; 
Correct the problem; 
Recalibrate. 

ICB Beginning of every 
analytical run, 
immediately following 
the ICV. 

The result must be within 
+/- RL from zero. (1) 

Terminate analysis; 
Correct the problem; 
Recalibrate. 

RLV/CRA/LLICV/LLCCV Beginning of every 
analytical run, 
immediately following 
the ICB. Method 
6010C also requires 
analysis at the end of 
the analytical 
sequence. 

50 – 150% recovery. (1) 

Method 6010C: 
70 – 130% recovery 

Terminate analysis; 
Correct the problem; 
Recalibrate. 

CCV Every 10 samples and 
at the end of the run. 

Method 200.7, 6010B & 
6010C:  
 
   90 - 110 % recovery. 

Terminate analysis; 
Correct the problem; 
Recalibrate and rerun all 
samples not bracketed by 
acceptable CCV. 

CCB Immediately following 
each CCV. 

The result must be within 
+/- RL from zero. (1) 

Terminate analysis; 
Correct the problem; 
Recalibrate and rerun all 
samples not bracketed by 
acceptable CCB. 
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TABLE VII.  Summary of Quality Control Requirements 

  
QC PARAMETER 

 
FREQUENCY  

ACCEPTANCE 
CRITERIA 

CORRECTIVE ACTION 

ICSA Beginning of every run See Section 9.10.3 (1) See Section 9.10.3. 
ICSAB Immediately following 

each ICSA. 
Results must be within 80 
- 120% recovery. 

See Section 9.10.2. 
 

Dilution Test One per prep batch. For samples > 50x MDL, 
dilutions must agree 
within 10%. 

Narrate the possibility of 
physical or chemical 
interference per client 
request. 

Method Blank One per sample 
preparation batch of up 
to 20 samples. 

The result must be less 
than or equal to the RL. 
(1) 
 
Common lab 
contaminants may be 
accepted up to 2x the RL 
after consultation with the 
client (See  
 9.3). 
 
Sample results greater 
than 20x the blank 
concentration are 
acceptable. 
 
Samples for which the 
contaminant is < RL may 
not require redigestion or 
reanalysis (see Section 
9.3). 

Redigest and reanalyze 
samples. 
 
Note exceptions under 
criteria section. 
 
See Section 9.3 for 
additional requirements. 

Laboratory Control 
Sample (LCS) 

One per sample 
preparation batch of up 
to 20 samples. 

Aqueous LCS must be 
within 80 - 120% 
recovery or in-house 
control limits. 
(85-115% for 200.7) 

Terminate analysis; 
Correct the problem; 
Redigest and reanalyze 
all samples associated 
with the LCS. 
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TABLE VII.  Summary of Quality Control Requirements 

  
QC PARAMETER 

 
FREQUENCY  

ACCEPTANCE 
CRITERIA 

CORRECTIVE ACTION 

 
Samples for which the 
contaminant is < RL and 
the LCS results are > 
120% (115% for 200.7) 
may not require 
redigestion or reanalysis 
(see Section 9.4) 

Matrix Spike One per sample 
preparation batch of up 
to 20 samples 
(6010B/6010C) or one 
per every 10 or fewer 
samples (200.7). 

75 - 125 % (6010B & 
6010C) or 70 – 130% 
(200.7) recovery or in-
house control limits. (1)  
For TCLP See Section 
10.15. 

In the absence of client 
specific requirements, flag 
the data; no flag required if 
the sample level is > 4x the 
spike added.  For TCLP 
see Section 10.15. 

Matrix Spike Duplicate See Matrix Spike 75 - 125 % recovery; RPD 
≤ 20%. (1) 

See Corrective Action for 
Matrix Spike. 

 
 

(1) For specific DoD requirements, refer to PT-QA-025. For DoD V4.1 refer to SOP PT-QA-029. 
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         APPENDIX B 
 

TESTAMERICA ICP DATA REVIEW CHECKLIST 
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APPENDIX C 

CROSS REFERENCE OF TERMS USED IN METHODS 6010B, 6010C, 200.7 AND BY 
TESTAMERICA
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CROSS REFERENCE OF TERMS COMMONLY USED IN  

METHODS EPA 200.7, SW846 6010B/6010C AND TESTAMERICA INC. SOP 

EPA 200.7 SW6010B/6010C TestAmerica Inc. SOP 

Calibration blank (CB) Calibration blank Initial and continuing calibration 
blanks (ICB/CCB) 

Dilution test Dilution test Dilution Test 

Instrument detection limit (IDL) Instrument detection limit (IDL) Instrument detection limit (IDL) 

Instrument performance check 
(IPC) 

Continuing calibration verification 
(CCV) 

Continuing calibration verification 
(CCV) 

Internal standard Internal standard Internal standard (IS) 

Laboratory duplicates n/a n/a 

Laboratory fortified blank (LFB) n/a Laboratory control sample (LCS) 

Laboratory fortified sample matrix 
(LFM) 

Matrix spike and matrix spike 
duplicate (MS/MSD) 

Matrix spike and matrix spike 
duplicate (MS/MSD) 

Laboratory reagent blank (LRB) Method blank Method or Prep blank (MB) 

Linear dynamic range (LDR) Linear dynamic range (LDR) Linear dynamic range (LDR) 

Method detection limit (MDL) Method detection limit (MDL) Method detection limit (MDL) 
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EPA 200.7 SW6010B/6010C TestAmerica Inc. SOP 

Quality control sample (QCS) Check standard or Initial 
calibration verification (ICV) 

Initial calibration verification (ICV) 

Spectral interference check 
solution (SIC) 

Interference check solution (ICS) Interference check solution 
(ICSA/ICSAB) 
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APPENDIX D 

MSA GUIDANCE 

 

 

 

 

 

 

 

 

 

 

 

Appendix D.  MSA Guidance 
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 Method of Standard Addition 

Four equal volume aliquots of sample are measured and known amounts of standards are added to 
three aliquots.  The fourth aliquot is the unknown and no standard is added to it.  The concentration 
of standard added to the first aliquot should be 50% of the expected concentration.  The 
concentration of standard added to the second aliquot should be 100% of the expected 
concentration and the concentration of standard added to the third aliquot should be 150% of the 
expected concentration.  The volume of the unspiked and spiked standard should be the same. 

In order to determine the concentration of analyte in the sample, the analytical value of each 
solution is determined and a plot or linear regression performed.  On the vertical axis the analytical 
value is plotted versus the concentrations of the standards on the horizontal axis.  An example plot 
is shown in Figure 1.  When the resulting line is extrapolated back to zero absorbance, the point of 
interception of the horizontal axis is the concentration of the unknown. 

 

 

 

 

 

 

 

• For the method of standard additions to be correctly applied, the following limitations must 
be taken into consideration: 
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• The plot of the sample and standards must be linear over the concentration range of 
concern.  For best results, the slope of the curve should be similar to that of a plot of the 
aqueous standard curve. 

• The effect of the interference should not vary as the ratio of the standard added to the 
sample matrix changes. 

 

 



  
This is a Controlled Document.  When Printed it becomes Uncontrolled. 

 

Pittsburgh 
SOP No. PT-MT-001, Rev. 11 
Effective Date: 07/27/09 
Page No.: 50 of 57                      

 
 

Controlled Source:  Intranet 

Company Confidential & Proprietary 

 

 

 

 

 

                                    APPENDIX E 
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Problem Possible Cause/Solution 
High Blanks Increase rinse time 

Clean or replace tip 
Clean or replace torch 
Clean or replace sample tubing 
Clean or replace nebulizer 
Clean or replace mixing chamber 
Lower Torch 

Instrument Drift RF not cooling properly 
Vacuum level is too low 
Replace torch (Crack) 
Clean or replace nebulizer (blockage) 
Check room temperature (changing) 
Replace pump tubing 
Room humidity too high 
Clean torch tip (salt buildup) 
Check for argon leaks 
Adjust sample carrier gas 
Reprofile Horizontal Mirror 
Replace PA tube 

Erratic Readings, Flickering Torch or 
High RSD 

Check for argon leaks 
Adjust sample carrier gas 
Replace tubing (clogged) 
Check drainage(back pressure changing) 
Increase uptake time (too short) 
Increase flush time (too short) 
Clean nebulizer, torch or spray chamber 
Increase sample volume introduced 
Check that autosampler tubes are full 
Sample or dilution of sample not mixed 
Increase integration time (too short) 
Realign torch 
Reduce amount of tubing connectors 

Cu/Mn Ratio Outside Limits or Low 
Sensitivity 

Plasma conditions changed 
Clean nebulizer, torch or spray chamber 
Replace tubing (clogged) 
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Problem Possible Cause/Solution 
Realign torch 
Check IECs 

Standards reading twice normal 
absorbance or concentration 

Incorrect standard used 
Incorrect dilution performed 
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 APPENDIX F.   CONTAMINATION CONTROL GUIDELINES 

The following procedures are strongly recommended to prevent contamination: 

 All work areas used to prepare standards and spikes should be cleaned before and 
after each use. 

 All glassware should be washed with detergent and tap water and rinsed with 20% 
nitric acid followed by deionized water. 

 Proper laboratory housekeeping is essential in the reduction of contamination in the 
metals laboratory.  All work areas must be kept scrupulously clean. 

 Powdered or Latex Gloves must not be used in the metals laboratory since the 
powder contains silica and zinc as well as other metallic analytes.  Only vinyl or 
nitrile gloves should be used in the metals laboratory. 

 Glassware should be periodically checked for cracks and etches and discarded if 
found.  Etched glassware can cause cross contamination of any metallic analytes. 

 Autosampler trays should be covered to reduce the possibility of contamination.  
Trace levels of elements being analyzed in the samples can be easily contaminated 
by dust particles in the laboratory. 

The following are helpful hints in the identification of the source of contaminants: 

 Yellow pipette tips and volumetric caps can sometimes contain cadmium. 

 Some sample cups have been found to contain lead. 

 The markings on glass beakers have been found to contain lead.  If acid baths are in 
use for glassware cleaning, they should be periodically checked for contaminants 
since contaminant concentrations will increase over time. 

 New glassware especially beakers can be a source of silica and boron. 
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 Reagents or standards can contain contaminants or be contaminated with the 
improper use of a pipette. 

 Improper cleaning of glassware can cause contamination. 

 Latex gloves contain over 500 ppb of zinc. 
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APPENDIX G.  PREVENTIVE MAINTENANCE 

 
A maintenance log is used to record when maintenance is performed on instruments.  When an 
instrument problem occurs indicate the date, time and instrument number, then identify the problem 
and corrective action in the maintenance log. 

The following procedures are required to ensure that that the instrument is fully operational. 

Daily  Change sample pump tubing and pump windings 
 Check argon gas supply level 
 Check rinse solution and fill if needed 
 Check waste containers and empty if needed 
 Check sample capillary tubing is clean and in good condition 
 Check droplet size to verify nebulizer is not clogged. 
 Check sample flow for cross flow nebulizer 
 Check Cu/Mn ratio-should be 30% of value at date that IECs were performed 
 Check pressure for vacuum systems 
 
As Needed Clean plasma torch assembly to remove accumulated deposits 
 Clean nebulizer and drain chamber; keep free-flowing to maintain optimum 

performance 
 Replace peristaltic pump tubing, sample capillary tubing, and autosampler sipper 

probe 
 
Weekly Apply silicon spray on autosampler tracks 
 Check water level in cool flow 
 
Monthly Clean air filters on back of power unit to remove dust 
 Check D mirror for air instruments 
 
Bi-yearly Change oil for vacuum systems 
  Replace coolant water filter (may require more or less frequently depending on 

quality of cooling water) 
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1. SCOPE AND APPLICATION 

1.1. This procedure describes the preparation of soil samples for the analysis of certain metals by 
Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP) and Inductively Coupled 
Plasma/Mass Spectrometry (ICP/MS) as specified in SW846 Method 3050B.    

1.2. Samples prepared by the protocols detailed in this SOP may be analyzed by ICP or ICP/MS 
for the elements listed in Table I (Appendix A).  Other elements and matrices may be 
analyzed following digestion by these protocols provided that the method performance 
criteria specified in Section 12.0 of this SOP are met. 

1.3. This method is not a total digestion, but will dissolve almost all metals that could become 
“environmentally available”.  By design, metals bound in silicate structures are not dissolved 
by this procedure, as they are not usually mobile in the environment.  This SOP can be 
applied to metals in solids, sludges, wastes, sediments, wipes and tissues. 

2. SUMMARY OF METHOD 

A representative 1-gram (wet weight) portion of sample is digested in nitric acid and 
hydrogen peroxide.  The digestate is refluxed with hydrochloric acid for ICP analysis.  The 
digestates are then filtered and diluted to 100 mL/100 g. 

3. DEFINITIONS 

Additional definitions of terms used in this SOP may be found in the glossary of the PT-LQAM. 

3.1. Total Metals: The concentration determined on an unfiltered sample following digestion.  
Note that this method is designed to determine the total environmentally available metals. 

4.  INTERFERENCES 

4.1. There are numerous routes by which samples may become contaminated.  Potential sources 
of trace metals contamination include: metallic or metal-containing labware (e.g., talc gloves 
which contain high levels of zinc), containers, impure reagents, dirty glassware, improper 
sample transfers, dirty work areas, atmospheric inputs such as dirt and dust, etc.  Be aware 
of potential sources of contamination and take appropriate measures to minimize or avoid 
them.   

4.2. The entire work area, including the bench top and fume hood, should be thoroughly cleaned 
on a routine schedule in order to minimize the potential for environmental contamination.  
Refer to Appendix C for additional contamination control guidelines. 



This is a Cotnrolled Document.  When Printed it becomes Uncontrolled. 
 Pittsburgh

SOP No. PT-IP-002, Rev. 8
Effective Date:  04/28/09

Page No.: 3 of 26

 

Controlled Source:  Intranet 

Company Confidential & Proprietary 

4.3. Boron and silica from the glassware will grow into the sample solution during and following 
sample processing.  For critical low-level determinations of boron and silica, only quartz 
and/or plastic labware should be used.  

4.4. Physical interference effects may contribute to inaccuracies in the determinations of trace 
elements.  Oils, solvents and other matrices may not be digested using these methods if they 
are not soluble with acids.  If physical interferences are present, they should be documented. 

4.5. Visual interferences or anomalies (such as foaming, emulsions, precipitates, etc.) must be 
documented. 

4.6. Allowing samples to boil or go dry during digestion may result in the loss of volatile metals.  If 
this occurs the sample must be reprepared.  Antimony is easily lost by volatilization from 
hydrochloric media. 

4.7. Specific analytical interferences are discussed in each of the determinative methods.    

5. SAFETY 

5.1. Employees must abide by the policies and procedures in the Corporate Environmental Health 
and Safety Manual (CW-E-M-001), Radiation Safety Manual and this document.  This 
procedure may involve hazardous material, operations and equipment. This SOP does not 
purport to address all of the safety problems associated with its use. It is the responsibility of 
the user of the method to follow appropriate safety, waste disposal and health practices 
under the assumption that all samples and reagents are potentially hazardous. Safety 
glasses, gloves, lab coats and closed-toe, nonabsorbent shoes are a minimum. 

5.2. Samples that contain high concentrations of carbonates or organic material or samples that 
are at elevated pH can react violently when acids are added.   

5.3. All heating of samples must be carried out in a fume hood.  

5.4. The acidification of samples containing reactive materials may result in the release of toxic 
gases, such as cyanides or sulfides.  Acidification of samples should be done in a fume 
hood.  The analyst should also be aware of the potential for a vigorous reaction. 

5.5. The following is a list of the materials used in this method, which have a serious or significant 
hazard rating.  NOTE:  This list does not include all materials used in the method.  The 
table contains a summary of the primary hazards listed in the MSDS for each of the 
materials listed in the table.  A complete list of materials used in the method can be found 
in the reagents and materials section.  Employees must review the information in the MSDS 
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for each material before using it for the first time or when there are major changes to the 
MSDS.  

5.6. Eye protection that protects against splash, laboratory coat, and appropriate gloves must be 
worn while samples, standards, solvents, and reagents are being handled. Cut resistant 
gloves must be worn doing any other task that presents a strong possibility of getting cut.  
Disposable gloves that have become contaminated will be removed and discarded; other 
gloves will be cleaned immediately.  

5.7. The preparation of standards and reagents will be conducted in a fume hood with the sash 
closed as far as the operation will permit or under other means of mechanical ventilation.  

Material (1) Hazards Exposure 
Limit (2) 

Signs and symptoms of exposure 

Hydrochloric Acid Corrosive 
Poison 

5 ppm-
Ceiling 

Inhalation of vapors can cause coughing, 
choking, inflammation of the nose, throat, 
and upper respiratory tract, and in severe 
cases, pulmonary edema, circulatory failure, 
and death. Can cause redness, pain, and 
severe skin burns. Vapors are irritating and 
may cause damage to the eyes. Contact 
may cause severe burns and permanent eye 
damage. 

Hydrogen 
Peroxide 

Oxidizer 
Corrosive 

1 ppm-
TWA 

Vapors are corrosive and irritating to the 
respiratory tract. Vapors are very corrosive 
and irritating to the eyes and skin. 

Nitric Acid Corrosive 
Oxidizer 
Poison 

2 ppm-
TWA 
4 ppm-
STEL 

Nitric acid is extremely hazardous; it is 
corrosive, reactive, an oxidizer, and a 
poison. Inhalation of vapors can cause 
breathing difficulties and lead to pneumonia 
and pulmonary edema, which may be fatal. 
Other symptoms may include coughing, 
choking, and irritation of the nose, throat, 
and respiratory tract. Can cause redness, 
pain, and severe skin burns. Concentrated 
solutions cause deep ulcers and stain skin a 
yellow or yellow-brown color. Vapors are 
irritating and may cause damage to the eyes. 
Contact may cause severe burns and 
permanent eye damage. 

1 – Always add acid to water to prevent violent reactions. 
2 – Exposure limit refers to the OSHA regulatory exposure limit. 
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5.8. All work must be stopped in the event of a known or potential compromise to the health and 
safety of a TestAmerica associate.  The situation must be reported immediately to a 
laboratory supervisor or EH&S coordinator. 

6. EQUIPMENT AND SUPPLIES 

6.1. Hot plate, hot block, or other heating source capable of maintaining a temperature of 90-
95°C. 

6.2. Thermometer that covers a temperature range of 0-150°C. 

6.3. Hot block Disposable Digestion Cup (from Environmental Express). 

6.4. Vapor recovery device (Watch glasses, ribbed or other device). 

6.5. Whatman No. 41 filter paper or equivalent. 

6.6. Funnels or equivalent filtration apparatus.   

6.7. Centrifugation equipment (if desired method of removing particulates is centrifugation). 

6.8. Graduated cylinder or equivalent capable of measuring 100 mL within 3% accuracy. 

6.9. Analytical balance capable of accurately weighing to the nearest 0.01 grams. 

6.10. Repipetors or suitable reagent dispensers. 

6.11. Calibrated automatic pipettes with corresponding pipette tips or Class A glass volumetric 
pipettes. 

6.12. Class A volumetric flasks. 

6.13. pH indicator strips (pH range 0 - 6). 

6.14. Plastic bottles. 

6.15. Teflon chips. 
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7. REAGENTS AND STANDARDS 

7.1. Reagent water must be produced by a Millipore DI system or equivalent.  Reagent water 
must be free of the analytes of interest as demonstrated through the analysis of method 
blanks as defined in the determinative SOPs. 

7.2. Laboratory Control Sample (LCS) and matrix spike (MS) solutions are purchased as custom 
TestAmerica solutions.  All standards must be stored in FEP fluorocarbon or previously 
unused polyethylene or polypropylene bottles. Stock standard solutions must be replaced 
prior to the expiration date provided by the manufacturer.  If no expiration date is provided, 
the stock solutions may be used for up to one year and must be replaced sooner if 
verification from an independent source indicates a problem. 

7.3. Working ICP LCS/MS spike solution: The ICP LCS/MS working spike solution is provided 
directly by the vendor, no further standard preparation is necessary.    

7.4. The LCS and MS samples must contain all the elements designated for analysis in each 
batch of samples.  If a non-routine element is required that is not contained in the custom 
TestAmerica solution, a solution must be purchased from a designated vendor that will cover 
the additional analyte(s) of interest and provide for a final spike concentration that is 
appropriate to the determinative method. 

7.5. Laboratory Control Samples (LCSs) and matrix spike samples are prepared as described in 
Sections 9.5 and 9.6.  Refer to Table II (Appendix A) for details regarding the stock, working 
standard and final digestate spike concentrations for the ICP LCS and matrix spike 
preparations.     

7.6. Nitric acid (HNO3), concentrated, trace metal grade or better. For ICPMS analysis, Optima 
reagents (ultra pure) are used for sample preparation. 

7.7. Nitric acid, 1:1 - dilute concentrated HNO3 with an equal volume of reagent water. 

Note:  When preparing diluted acids always add acid to water. If the water is added to the 
acid a violent reaction may occur. 

7.8. Hydrochloric acid (HCl), concentrated, trace metal grade or better. 

7.9. Hydrochloric acid, 1:1 - dilute concentrated HCl with an equal volume of reagent water. 

Note:  When preparing diluted acids always add acid to water. If the water is added to the 
acid a violent reaction may occur. 
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7.10. 30% Hydrogen peroxide (H2O2), reagent or ultrex grade. 

8. SAMPLE COLLECTION, PRESERVATION, SHIPMENT AND STORAGE 

8.1. Sample holding time for metals included under the scope of this SOP is 180 days from the 
date of collection to the date of analysis. 

8.2. Soil and wipe samples do not require preservation but must be stored at 4 °C ± 2 °C until the 
time of analysis. Tissue samples will be stored frozen. 

9. QUALITY CONTROL 

Table III (Appendix A) provides a summary of quality control requirements including type, frequency, 
acceptance criteria and corrective action. 

9.1. The initial demonstration study as detailed in Section 12.1 must be acceptable before the 
analysis of field samples under this SOP may begin. The results of the initial demonstration 
study may be used to extend a method for the analysis of other elements provided all 
acceptance criteria are met. 

9.2. Preparation Batch - A group of up to 20 samples that are of the same matrix and are 
processed together using the same procedures and reagents.  The preparation batch must 
contain a method blank, a LCS and a matrix spike/matrix spike duplicate.  In some cases, at 
client request, it may be appropriate to process a matrix spike and sample duplicate in place 
of the MS/MSD.  If clients specify specific samples for MS/MSD, the batch may contain 
multiple MS/MSD pairs. 

9.3. Sample Count - Laboratory generated QC samples (method blanks, LCS, MS/MSD) are not 
counted towards the maximum 20 samples in a batch.  Field QC samples are included in the 
batch count. 

9.4. Method Blank (MB) - One method blank must be processed with each preparation batch.  
The method blank consists of Teflon chips, to which all reagents specific to the method are 
added and then carried through the entire analytical procedure, including preparation and 
analysis.  The method blank is used to identify any system and process interferences or 
contamination of the analytical system that may lead to the reporting of elevated analyte 
concentrations or false positive data.  Criteria for the acceptance of blanks are contained 
within the individual analytical method SOP’s. If the method blank does not meet the criteria 
contained within the analytical method SOPs, the blank and all associated samples in the 
batch must be redigested. 
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9.4.1. Soil method blanks are prepared by taking 1 g of Teflon chips through the procedure 
described in Section 10.10. 

9.5. Laboratory Control Sample (LCS) - One LCS must be processed with each preparation 
batch.  The LCS must contain all analytes of interest and must be carried through the entire 
analytical procedure.  The LCS is used to monitor the accuracy of the analytical process.  
On-going monitoring of the LCS results provides evidence that the laboratory is performing 
the method within acceptable accuracy and precision guidelines.  Criteria for the acceptance 
of LCS results are contained within the individual analytical method SOP’s.   Corrective 
action when LCS results fail to meet control limits will be repreparation and reanalysis of the 
batch. Table II provides the details regarding the stock, working standards and final spike 
concentrations for ICP.  Refer to Section 7.3 for instructions on preparation of the LCS. 

9.5.1. The LCS is prepared by spiking a 1 g aliquot of Teflon chips with 1 mL of the working 
LCS/MS spike solution (7.3).  The LCS is then processed as described in Section 
10.10. 

9.6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) - One MS/MSD pair must be processed for 
each preparation batch.  A matrix spike (MS) is a field sample to which known concentrations 
of target analytes have been added.  A matrix spike duplicate (MSD) is a second aliquot of 
the same sample (spiked identically as the MS) prepared and analyzed along with the 
sample and matrix spike.  Some client specific data quality objectives (DQO’s) may require 
the use of sample duplicates in place of or in addition to MS/MSD’s.  The MS/MSD results 
are used to determine the effect of a matrix on the precision and accuracy of the analytical 
process.  Samples identified as field blanks cannot be used for MS/MSD analysis.   If any 
analyte recovery or RPD falls outside the acceptance range, the recovery of that analyte 
must be in control for the LCS.   If the recovery of the LCS is outside limits, corrective action 
must be taken.  Corrective action will include repreparation and reanalysis of the batch. 
Corrective action when MS results fail to meet control limits does not include repreparation of 
samples unless the results indicate that a spiking error may have occurred. Table II provides 
the details regarding the stock, working standards and final matrix spike concentrations for 
ICP.  Refer to Section 7.3 for instructions on preparation of the working matrix spike 
solutions. 

9.6.1. The soil matrix spike sample is prepared by spiking a 1 g aliquot of a sample with 1 
mL of the working LCS/MS spike solution (7.3).  The matrix spike sample is then 
processed as described in Section 10.10. 

9.7. Quality Assurance Summaries - Certain clients may require specific project or program QC, 
which may supersede the SOP requirements.   Quality Assurance Summaries (QAS) should 
be developed to address these requirements. 
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10. PROCEDURE 

10.1. One time procedural variations are allowed only if deemed necessary in the professional 
judgment of supervision to accommodate variation in sample matrix, radioactivity, chemistry, 
sample size, or other parameters.  Any variation in procedure shall be completely 
documented using a Nonconformance Memo and is approved by a Technical Specialist and 
QA Manager.  If contractually required, the client shall be notified.  The Nonconformance 
Memo shall be filed in the project file. 

10.2. Any unauthorized deviations from this procedure must also be documented as a 
nonconformance, with a cause and corrective action described. 

10.3. Hotplate or hot block temperature must be verified daily for each unit used and must be 
recorded on either the metals preparation log or in a hotplate/hotblock temperature logbook.  
The hotplate/hotblock temperature should be verified by measuring the temperature of a 
beaker of reagent water placed on each hotplate/hotblock.  For block digestors, use a tube 
containing water. 

10.4. All preparation procedures must be carried out in a properly functioning hood. 

10.5. All samples are to be checked out of sample control with the chain of custody documentation 
filled out completely. 

10.6. Proper sample identification is extremely important in any preparation procedure.  Labeling of 
beakers and bottles must be done in a manner to ensure connection with the proper sample. 
The use of automatic label printing programs is recommended to reduce transcription errors 
(Quantims option). 

10.7. Samples are typically logged in as either waters or soils.  Wastes such as organic liquids or 
sludges and tissues (animal/vegetable) are usually logged in with solid test codes.  When 
initiating prep examine the sample to see if the sample matches the matrix designation.  If 
the sample is logged in as aqueous but it appears more like a waste (biphasic, sludge like, 
organic liquid, lots of sediment etc.) contact the lab supervisor or project administrator for 
further instructions.  In some cases it may be more appropriate to process these samples as 
solids. 

10.8. If possible prepare all the samples of a project at the same time to minimize the QC required 
and streamline the flow of the project through the lab and reporting group. 

10.9. Guidelines are provided in the appendices on procedures to minimize contamination of 
samples and standards. 
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10.10. Preparation of Soils, Sediments, Sludges,Tissues or Wipes for Analysis by ICP or ICP/MS. 

10.10.1. Mix sample thoroughly by stirring with a clean plastic or wooden spoon or spatula.   

10.10.1.1. Refer to PT-QA-024 for subsampling procedures. 

10.10.1.2. Mixing is not required for wipe samples because the entire wipe is 
used in the digestion.   

10.10.2. For each sample, weigh a 1.0 gram portion of solid and record the exact weight to 
the nearest 0.01 g.  A 2 gram sample size may also be used if needed to meet the 
reporting limits.  

10.10.2.1. For wipe samples, the entire sample is digested and no subsampling is 
required.  

10.10.3. Measure additional aliquots of the designated samples for the MS and MSD 
analyses.   

10.10.3.1. Due to the unique nature of wipe samples, an MS and MSD are not 
practical.  An LCS/LCSD is used to satisfy precision and accuracy 
requirements for wipes. 

10.10.4. Spike each of the MS and MSD aliquots with 1 mL of the working LCS/MS spiking 
solution (7.3). 

10.10.5. Measure 1 g of Teflon chips into a beaker for the method blank. 

10.10.5.1. Measure 0.5 mL of reagent water into a beaker for the method blank 
for wipe samples. 

10.10.6. Measure 1 g of Teflon chips into a beaker for the LCS. Spike the LCS aliquot with 
1 mL of the working LCS/MS spiking solution (7.3). 

10.10.6.1. Measure 0.5 mL of reagent water into a beaker for the LCS and LCSD 
for wipe samples. Spike the LCS and LCSD aliquots with 0.5 mL of the 
working LCS/MS spiking solution (7.3). 

10.10.7. Add 10 mL of 1:1 HNO3 and mix the sample. 

10.10.7.1. For wipes, add 5 mL of 1:1 HNO3 and mix the sample. 

10.10.8. Cover with a ribbed watch glass. 
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10.10.9. Heat sample to 95°C and reflux for 10 minutes without boiling, using a vapor 
recovery device. 

Note:   DO NOT ALLOW SAMPLE TO BOIL OR GO DRY during any part of the 
digestion.  Doing so will result in the loss of analyte and the sample must 
be reprepared.    

10.10.10. Allow sample to cool. 

10.10.11.  Add 5 mL of concentrated HNO3 and replace vapor recovery device. 

10.10.11.1. For wipes, add 2.5 mL of concentrated HNO3 and replace vapor 
recovery device. 

10.10.12. Reflux at 95°C for 30 minutes. (Add reagent water as needed to ensure that the 
volume of solution is not reduced to less than 5 mL.) 

10.10.13.  If brown fumes are observed, repeat steps 10.10.11 and 10.10.12 until no more 
fumes are evolved. 

10.10.14. Using a vapor recovery device, allow the sample to evaporate to 5 - 10 mL while 
ensuring that no portion of the bottom of the beaker is allowed to go dry.  
Alternatively heat at 95oC for 2 hours. 

10.10.15. Allow the samples to cool. 

10.10.16. Add 2 mL of reagent water and 3 mL of 30 % H2O2.  Care must be taken to 
ensure that losses do not occur due to excessively vigorous effervescence. 

10.10.16.1. For wipes, add 1 mL of reagent water and 1.5 mL of 30 % H2O2.  
Care must be taken to ensure that losses do not occur due to 
excessively vigorous effervescence. 

10.10.17. Replace the vapor recovery device and heat sample until effervescence subsides. 

10.10.18. Allow the sample to cool. 

10.10.19. Continue adding 30% H2O2 in 2 mL aliquots with warming until effervescence is 
minimal or sample appearance is unchanged. 
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10.10.19.1. For wipes, continue adding 30% H2O2 in 1 mL aliquots with warming 
until effervescence is minimal or sample appearance is unchanged. 

Note: Do not add more than a total of 10 mL (5 ml for wipe samples) of 30 % 
H2O2. 

10.10.20. Continue heating at 95oC until the volume is reduced to approximately 5 mL.  
Alternatively the sample may be heated for 2 hours. 

10.10.21. Add 10 mL of concentrated HCl and reflux for an additional 15 minutes without 
boiling.  
10.10.21.1. For wipes, add 5 mL of concentrated HCl and reflux for an additional 

15 minutes without boiling. 

Note:  Antimony and silver have poor solubility in dilute nitric acid solution.  
Therefore it is strongly recommended that these elements are determined by the 
ICP procedure that includes HCl as the final digestion acid. 

10.10.22. Allow the sample to cool. 

10.10.23. Wash down beaker walls and vapor recovery device with reagent water. 

10.10.24. Filter sample through Whatman 41 filter paper or equivalent into a pre-weighed 
bottle.  Other measuring bottles (for example, Corning Snap Seals™) may be 
used if their average error is documented and is better than ± 2%.  Rinse beaker 
and filter paper with reagent water to ensure complete sample transfer. 

Note: In place of filtering, the samples, after dilution and mixing, may be 
centrifuged or allowed to settle by gravity overnight to remove insoluble 
material 

10.10.25. Dilute sample to 100 mL or 100g with reagent water.  The sample is now ready for 
analysis. 

10.10.25.1. For wipe samples, dilute sample to 50 mL or 50g with reagent water.  
The sample is now ready for analysis. 

Note:  This SOP allows for samples to be weighed instead of measured 
volumetrically.  This assumes the density of the diluted sample is close to 
1.0 g/mL (See Section 16.1.2).     
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10.11. Documentation and Record Management 

10.11.1.The preparation benchsheet should, at a minimum, include the following information: 

• Preparation date, analyst name, matrix, prep type (ICP or ICP/MS), SOP 
reference. 

• Sample ID, initial weight/volume and final weight/volume.  

• Standards Documentation (source, lot, prep date, volume added). 

• Analyst Signature. 

• Reviewer’s Signature and date. 

11. CALCULATIONS / DATA REDUCTION 

Not Applicable. 

12. METHOD PERFORMANCE 

12.1. Initial Demonstration of Capability 

Prior to analysis of any analyte using Method 3050B the following requirements must be met. 

12.1.1. Method Detection Limit (MDL) - An MDL must be determined for each analyte/matrix 
prior to the analysis of any samples.  The MDL is determined using seven replicates 
of reagent water, spiked with all the analytes of interest that have been carried 
through the entire analytical procedure.  MDL’s must be determined in accordance 
with 40 CFR Part 136 Appendix B requirements as detailed in TestAmerica QA SOP 
PT-QA-007.  The spike level should be between the calculated MDL and 10X the 
MDL to be valid.  The result of the MDL determination must be below the 
TestAmerica reporting limit. 

12.1.2. Initial Demonstration Study- This requires the analysis of four QC check samples.  
The QC check sample is a well-characterized laboratory generated sample used to 
monitor method performance, which should contain all the analytes of interest.   The 
results of the initial demonstration study must be acceptable before analysis of 
samples may begin. The results of the initial demonstration study may be used to 
extend a method for the analysis of other elements provided all acceptance criteria 
are met. 
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12.1.2.1. Four aliquots of the check sample (LCS) are prepared and analyzed using 
the procedures detailed in this SOP and the determinative SOPs. 

12.1.2.2. Calculations and acceptance criteria for QC check samples are given in the 
determinative SOPs (PT-MT-001 and PT-MT-002). 

12.2. Method performance is determined by the analysis of matrix spike and matrix spike duplicate 
samples as well as method blanks and laboratory control samples.  In general, the matrix 
spike recovery should fall within +/- 25% and the matrix spike duplicates should compare 
within 20% RPD.  Method blanks must meet the criteria specified in the determinative SOPs.  
The laboratory control samples should recover within 20% of the true value until in house 
control limits are established.   Acceptance criteria are given in the determinative SOPs.  
Refer to PT-QA-025 for specific DoD QC requirements. 

12.3. Training Qualification: 

12.3.1. The group/team leader has the responsibility to ensure that this procedure is 
performed by an associate who has been properly trained in its use and has the 
required experience. 

13. POLLUTION CONTROL 

13.1. It is TestAmerica’s policy to evaluate each method and look for opportunities to minimize 
waste generated (i.e., examine recycling options, ordering chemicals based on quantity 
needed, preparation of reagents based on anticipated usage and reagent stability). 
Employees must abide by the policies in Section 13 of the Corporate Environmental Health 
and Safety Manual (CW-E-M-001) for “Waste Management and Pollution Prevention.” 

13.2. This method does not contain any specific modifications that serve to minimize or prevent 
pollution. 

14. WASTE MANAGEMENT 

14.1. Waste management practices are conducted consistent with all applicable rules and 
regulations. Excess reagents, samples and method process wastes are disposed of in an 
accepted manner. Waste description rules and land disposal restrictions are followed. Waste 
disposal procedures are incorporated by reference to CW-E-M-001. The following waste 
streams are produced when this method is carried out. 
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14.1.1. Contaminated disposable materials utilized for the analysis.   These items are placed 
in trash containers which are emptied in the general trash dumpster located near the 
shipping/receiving dock. 

15. REFERENCES 

15.1. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition, 
Final Update III, December 1996.  Method 3050B. 

15.2. PT-MT-001, Inductively Coupled Plasma-Atomic Emission Spectroscopy, Spectrometric 
Method for Trace Element Analysis of Water and Wastes, Method 6010B and Method 200.7. 

15.3. PT-MT-002, Analysis of Metals by Inductively Coupled Plasma/Mass Spectrometry (ICPMS) 
for Methods 200.8, 6020 & ILM05.2. 

15.4. PT-QA-021, QC Program. 

15.5. PT-QA-009, Rounding and Significant Figures. 

15.6. PT-QA-007, Method Detection Limits. 

15.7. PT-QA-024, Subsampling. 

15.8. PT-QA-025, Implementation of the DoD QSM Version 3. 

16. METHOD MODIFICATIONS 

16.1. Modifications/Interpretations from reference method. 

16.1.1. Chapter 1 of SW-846 states that the method blank should not contain any analyte 
of interest at or above the MDL.  This SOP states that the method blank must not 
contain any analyte of interest at or above the reporting limit.  Common lab 
contaminants, as defined in the determinative SOPs, are allowed up to two times 
the reporting limit in the blank following consultation with the client.  Refer to PT-
QA-025 for specific DoD QC requirements.   

16.1.2. This SOP allows for aqueous samples to be weighed instead of measured 
volumetrically.  This assumes the density of the sample is close to 1.0 g/mL.   
Samples with large amounts of sediment or suspended solids, sludges, non-
aqueous liquids must be processed volumetrically.   Weighing samples directly into 
the digestion vessel minimizes the potential for cross contamination, offers improved 
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accuracy over the use of graduated cylinders (comparable to volumetric flask 
accuracy), uses less glassware and is more efficient. 

17. ATTACHMENTS 

17.1. Figure 1 – Soil Sample Preparation 

17.2. Figure 2 – Soil Sample Preparation (Continued) 

17.3. Appendix A – Tables 

17.3.1. Table I – Method 3050B Approved Analyte List 

17.3.2. Table II – ICP & ICPMS Soil Matrix Spike and LCS Levels 

17.3.3. Table III – Summary of Quality Control Requirements 

17.4. Appendix B – Metals Preparation Bench Sheet 

17.5. Appendix C – Contamination Control Guidelines 

18. REVISION HISTORY 

18.1. Revision 7, 09/12/07 

18.1.1. Changed laboratory name to TestAmerica. 

18.1.2. Changed the format of the SOP to correspond to the new Corporate SOP format. 

18.1.3. Added the requirement to use a solid matrix for the method blanks and Laboratory 
Control Samples. 

18.2. Revision 8, 04/28/09: 



This is a Cotnrolled Document.  When Printed it becomes Uncontrolled. 
 Pittsburgh

SOP No. PT-IP-002, Rev. 8
Effective Date:  04/28/09

Page No.: 17 of 26

 

Controlled Source:  Intranet 

Company Confidential & Proprietary 

18.2.1. Updated the SOP reference numbers throughout the SOP; added Corporate text to 
the Scope, Safety, Quality Control, Pollution Control and Waste Management 
sections. 

18.2.2. Added section 7.6, For ICPMS analysis, Optima reagents (ultra pure) are used for 
sample preparation. 
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Figure 1.  Soil Sample Preparation (Section 10.10) 
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Record sample
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Figure 2.  Soil Sample Preparation (continued) 
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TABLE I.  Method 3050B Approved Analyte List 

 
ELEMENT Symbol CAS Number

Aluminum Al 7429-90-5 
Antimony Sb 7440-36-0 
Arsenic As 7440-38-2 
Barium Ba 7440-39-3 
Beryllium Be 7440-41-7 
Cadmium Cd 7440-43-9 
Calcium Ca 7440-70-2 
Chromium Cr 7440-47-3 
Cobalt Co 7440-48-4 
Copper Cu 7440-50-8 
Iron Fe 7439-89-6 
Lead Pb 7439-92-1 
Magnesium Mg 7439-95-4 
Manganese Mn 7439-96-5 
Molybdenum Mo 7439-98-7 
Nickel Ni 7440-02-0 
Potassium K 7440-09-7 
Selenium Se 7782-49-2 
Silver Ag 7440-22-4 
Sodium Na 7440-23-5 
Thallium Tl 7440-28-0 
Vanadium V 7440-62-2 
Zinc Zn 7440-66-6 
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TABLE II.  ICP & ICPMS Soil Matrix Spike and LCS Levels  
 

 
ELEMENT 

Working LCS/MS 
Standard (mg/L) 

Aqueous LCS/MS  
Level* (ug/L) 

Soil LCS/MS Level ** 
(mg/Kg) 

Aluminum 200 2000 200 
Antimony 50 500 50 
Arsenic 200 (ICP); 4 (ICPMS) 2000 (ICP); 40 

(ICPMS) 
200 (ICP); 4 (ICPMS) 

Barium 200 2000 200 
Beryllium 5 50 5 
Cadmium 5 50 5 
Calcium 5000 50000 5000 

Chromium 20 200 20 
Cobalt 50 500 50 
Copper 25 250 25 

Iron 100 1000 100 
Lead 50 (ICP); 2 (ICPMS) 500 (ICP); 20 (ICPMS) 50 (ICP); 2 (ICPMS) 

Lithium 100 1000 100 
Magnesium 5000 50000 5000 
Manganese 50 500 50 
Molybdenu

m 
100 1000 100 

Nickel 50 500 50 
Phosphoro

us 
1000 10000 1000 

Potassium 5000 50000 5000 
Selenium 200 (ICP); 1 (ICPMS) 2000 (ICP); 10 

(ICPMS) 
200 (ICP); 1 (ICPMS) 

Silver 5 50 5 
Sodium 5000 50000 5000 

Strontium 100 1000 100  
Thallium 200 (ICP); 5 (ICPMS) 2000 (ICP); 50 

(ICPMS) 
200 (ICP); 5 (ICPMS) 

Vanadium 50 500 50 
Zinc 50 500 50 

Boron 100 1000 100 
Silica 1000 10000 1000 
Tin 200 2000 200 

Titanium 100 1000 100 
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  *   Levels shown indicate the spike concentration in the final digestate of the aqueous LCS 
or matrix spike based on the addition of 1.0 mL working spike (7.3) to 100 mL of sample. 

**   Final soil spike concentration based on  the addition of 1.0 mL working spike (7.3) to 1.0 g 
of sample (or 1.0 g of Teflon chips for the LCS)/100 mL final volume (assumes 100% 
solids). 

 

TABLE III.  Summary Of Quality Control Requirements 
 

QC PARAMETER FREQUENCY ACCEPTANCE 
CRITERIA(1) 

CORRECTIVE 
ACTION 

Method Blank One per sample 
preparation batch of 
up to 20 samples. 

Refer to determinative 
SOPs: 
 
PT-MT-001 & PT-MT-002 
     

Redigest and 
reanalyze samples. 
 
  

Laboratory Control 
Sample (LCS) 

One per sample 
preparation batch of 
up to 20 samples. 

Refer to determinative 
SOPs: 
 
PT-MT-001 & PT-MT-002 
     

Redigest and 
reanalyze all samples 
associated with the 
LCS. 

Matrix Spike One per sample 
preparation batch of 
up to 20 samples. 

Refer to determinative 
SOPs: 
 
PT-MT-001 & PT-MT-002 
     

Reprep not required 
unless preparation 
error suspected. 

Matrix Spike 
Duplicate 

See Matrix Spike Refer to determinative 
SOPs: 
 
PT-MT-001 & PT-MT-002 
     

See Corrective Action 
for Matrix Spike. 

 
(1) For specific DoD requirements, refer to PT-QA-025. 
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APPENDIX B - EXAMPLE METALS PREPARATION BENCHSHEET 
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APPENDIX C 

CONTAMINATION CONTROL GUIDELINES 
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APPENDIX C.  CONTAMINATION CONTROL GUIDELINES 

The following procedures are strongly recommended to prevent contamination: 

All work areas used to prepare standards and spikes should be cleaned before and 
after each use. 

All glassware should be washed with detergent and tap water and rinsed with 1:1 
nitric acid followed by deionized water. 

Proper laboratory housekeeping is essential in the reduction of contamination in the 
metals laboratory.  All work areas must be kept scrupulously clean. 

Powdered or Latex Gloves must not be used in the metals laboratory since the 
powder contains silica and zinc, as well as other metallic analytes.  Only vinyl or 
nitrile gloves should be used in the metals laboratory. 

Glassware should be periodically checked for cracks and etches and discarded if 
found.  Etched glassware can cause cross contamination of any metallic analytes. 

Autosampler trays should be covered to reduce the possibility of contamination.  
Trace levels of elements being analyzed in the samples can be easily contaminated 
by dust particles in the laboratory. 

The following are helpful hints in the identification of the source of contaminants: 

 Reagents or standards can contain contaminants or be contaminated with the 
improper use of a pipette. 

Improper cleaning of glassware can cause contamination. 

Separate glassware if an unusually high sample is analyzed and soak with sulfuric 
acid prior to routine cleaning. 
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Copyright Information: 
 

This documentation has been prepared by TestAmerica Laboratories, Inc. and its affiliates 
(“TestAmerica”), solely for their own use and the use of their customers in evaluating their qualifications and 
capabilities in connection with a particular project.  The user of this document agrees by its acceptance to 
return it to TestAmerica upon request and not to reproduce, copy, lend, or otherwise disclose its contents, 
directly or indirectly, and not to use if for any other purpose other than that for which it was specifically 
provided.  The user also agrees that where consultants or other outside parties are involved in the evaluation 
process, access to these documents shall not be given to said parties unless those parties also specifically 
agree to these conditions. 

 
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION. 
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN 
AUTHORIZATION OF TESTAMERICA  IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY 
TESTAMERICA IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES.  IF 
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY: 

 
©COPYRIGHT 2010 TESTAMERICA LABORATORIES, INC.   ALL RIGHTS RESERVED. 
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1. PURPOSE  

1.1. This SOP details procedures for receiving samples into the laboratory and describes laboratory 
custody practices.  For DoD QSM 4.1 requirements refer to SOP PT-QA-029. 

2. SCOPE 

2.1. This protocol described here complies with accepted laboratory custody procedures and 
regulatory requirements. 

3. SAFETY 

3.1. Employees must abide by the policies and procedures in the Corporate Safety Manual, 
Radiation Safety Manual, the Waste Management SOP, and this document.  

3.2. During the course of performing this procedure it may be necessary to go into laboratory areas 
to consult with appropriate staff members, therefore employees performing this procedure must 
be familiar with the Laboratory Health & Safety Plan, and take appropriate precautions and 
wear appropriate attire and safety glasses. 

3.3. Sample bottles containing samples suspected to contain high levels of cyanide or sulfide shall 
be marked with a sticker marked “High Cyanide” or “High Sulfide”.  These sample bottles shall 
only be opened in a fume hood.  

3.4. The following is a list of the materials used in this method, which have a serious or significant 
hazard rating.  NOTE:  This list does not include all materials used in the method.  The table 
contains a summary of the primary hazards listed in the MSDS for each of the materials listed 
in the table.  A complete list of materials used in the method can be found in the reagents and 
materials section.  Employees must review the information in the MSDS for each material 
before using it for the first time or when there are major changes to the MSDS. 
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3.5. Eye protection that protects against splash, laboratory coat, and appropriate latex gloves must 
be worn while samples, standards, solvents, and reagents are being handled. Cut resistant 
gloves must be worn doing any other task that presents a strong possibility of getting cut.  
Disposable gloves that have become contaminated will be removed and discarded; other 
gloves will be cleaned immediately. 

Material (1) Hazards Exposure 
Limit (2) 

Signs and symptoms of exposure 

Hydrochloric Acid Corrosive 
Poison 

5 ppm-
Ceiling 

Inhalation of vapors can cause coughing, 
choking, inflammation of the nose, throat, and 
upper respiratory tract, and in severe cases, 
pulmonary edema, circulatory failure, and 
death. Can cause redness, pain, and severe 
skin burns. Vapors are irritating and may 
cause damage to the eyes. Contact may 
cause severe burns and permanent eye 
damage. 

Nitric Acid Corrosive 
Oxidizer 
Poison 

2 ppm-
TWA 
4 ppm-
STEL 

Nitric acid is extremely hazardous; it is 
corrosive, reactive, an oxidizer, and a poison. 
Inhalation of vapors can cause breathing 
difficulties and lead to pneumonia and 
pulmonary edema, which may be fatal. Other 
symptoms may include coughing, choking, and 
irritation of the nose, throat, and respiratory 
tract. Can cause redness, pain, and severe 
skin burns. Concentrated solutions cause deep 
ulcers and stain skin a yellow or yellow-brown 
color. Vapors are irritating and may cause 
damage to the eyes. Contact may cause 
severe burns and permanent eye damage. 

Sodium 
Hydroxide 

Corrosive 
Poison 

2 ppm,  
5 mg/m3  

This material will cause burns if comes into 
contact with the skin or eyes.  Inhalation of 
Sodium Hydroxide dust will cause irritation of 
the nasal and respiratory system. 

Sulfuric Acid Corrosive 
Oxidizer 
Dehydrator 
Poison 
Carcinogen 

1 Mg/M3-
TWA 

Inhalation produces damaging effects on the 
mucous membranes and upper respiratory 
tract. Symptoms may include irritation of the 
nose and throat, and labored breathing. 
Symptoms of redness, pain, and severe burn 
can occur. Contact can cause blurred vision, 
redness, pain and severe tissue burns. Can 
cause blindness. 

1 – Always add acid to water to prevent violent reactions. 
2 – Exposure limit refers to the OSHA regulatory exposure limit. 
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3.6. Exposure to chemicals must be maintained as low as reasonably achievable, therefore, 
unless they are known to be non-hazardous, all samples must be opened, transferred, and 
prepared in a fume hood or under other means of mechanical ventilation.  Solvent and waste 
containers will be kept closed unless transfers are being made.  If waste is generated during 
operations, it will be segregated and disposed of according to the facility hazardous wastes 
procedures as appropriate.  The Environmental Health and Safety Coordinator will be 
contacted if related information is required. 

3.7. All work must be stopped in the event of a known or potential compromise to the health and 
safety of a TestAmerica associate.  The situation must be reported immediately to a laboratory 
supervisor or the EH&S coordinator. 

3.8. It is TestAmerica policy that no employee should lift over 50 pounds without help.  The weight 
of the coolers must be evaluated, and if over 50 pounds, the employee must get assistance 
before lifting. 

4. DEFINITIONS 

4.1. Custody:  The definition of custody may be found in Section 6.1. 

4.2. Internal Chain of Custody:  Records generated by various departments internal to the 
laboratory and which document custody of samples or sample preparations for transfers within 
the laboratory. 

4.3. LIMS:  Laboratory Information Management System.  The computer system used to track 
information about samples after being received by the laboratory. 

5. PROCEDURE 

5.1. Samples will be received at the laboratory facility during normal working hours (8 a.m. to 5 
p.m.).  If sample receipt is anticipated outside normal working hours, the project manager must 
notify and coordinate sample receipt with the sample custodian, who in turn will designate 
personnel to receive the samples.  The sample custodian examines the shipping container 
(cooler, box, or other shipping container) and completes the header information on a Cooler 
Receipt Form (see “ATTACHMENTS,” Section 8.0).  Information recorded at this time will 
include:  client name and project, quote number, TestAmerica lot number, the date the shipping 
container was received and temperature checked, and the date that the shipping container was 
unpacked.  Samples received after normal working hours are left in their coolers and placed in 
a cold room.  The person receiving the samples must record the date and time received, the 
presence or absence of ice and custody seals, the temperature of samples, presence and type 
of packing material, and initials. NOTE: For samples requiring DoD QSM protocol, all samples 
received after normal business hours will be directly placed into the cold room. The next day 
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the sample receiving personnel will check the cooler temperature, sample preservation, etc. 
and record all pertinent information on the Cooler Receipt Form, Figure 1. 

5.2. For DoD Work, the Project Manager will notify the client that samples are received after hours, 
the lab will not accept the samples until the following day. This is included in the sample 
acceptance policy. 

5.3. The temperature of the cooler may be taken either by using an enclosed temperature blank, if 
supplied, or by inserting a thermometer between samples in the cooler (the thermometer must 
not come in contact with the ice).  If the temperature of the cooler is not 0 - 6°C, this must be 
noted on a Condition Upon Receipt Variance Report (see “ATTACHMENTS,” Section 8.0).  The 
temperature will be recorded on the Cooler Receipt Form.  The reading that is recorded will 
take into consideration the relevant thermometer correction factor. 

5.4. Samples shall be deemed acceptable if arrival temperature is just above freezing and less than 
or equal to 6.0 °C (0-6 °C).   Samples that are hand-delivered immediately after collection may 
not be at the required temperatures; however, if there is evidence that the chilling process has 
begun, such as the arrival on ice, the samples shall be considered acceptable. This will be 
documented on the Cooler Receipt Form. 

5.5. If the samples were shipped in ice and solid ice is still present and in direct contact with 
samples, report the samples as "received on ice."  Direct contact means samples must be 
surrounded by ice cubes or crushed ice.  Ice present in a plastic bottle or other container does 
not constitute direct contact.   

5.6. If the cooler temperature is >6°C, the sample custodian will document which sample containers 
were inside each specific cooler where the temperature was >6°C.  This will be documented on 
the Condition Upon Receipt Variance Report and the project manager will be notified. 

5.7. Other information to be noted at this time is:  presence/absence of custody seal(s) on the 
shipping container(s), and their condition. 

5.8. If samples are received without a COC, TestAmerica will provide a generic COC form to be 
completed by the client when the samples are brought to the laboratory. The client is always 
provided with a copy of the completed COC form for their records. 

5.9. The sample custodian opens the shipping container and removes the entire contents, assuring 
that all enclosed samples and documents are retained.  After reviewing the entire contents of 
the shipping container and carefully checking sample integrity (intact, broken, leaking, etc.), 
labels, and shipment completeness, the remaining information is placed on the Cooler Receipt 
Form (see “ATTACHMENTS,” Section 8.0). 
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5.10. The sample custodian must compare the field chain(s) of custody, the sample labels, and 
airbills or bills of lading.  If there are any inconsistencies between the forms, the discrepancies 
are documented on the Condition Upon Receipt Variance Report (see “ATTACHMENTS,” 
Section 8.0).  If samples are received out of holding time, a Nonconformance Memo must be 
completed and the project manager notified.  The project manager then notifies the client and a 
decision is made concerning whether to proceed with analysis. 

5.11. The sample custodian measures the pH of preserved aqueous samples (with the exception of 
samples that have been submitted for the testing of volatile organic compounds).  This is done 
by placing a few drops of the sample on narrow-range pH paper using a clean disposable 
Pasteur pipette.  This measurement determines whether the sample has been properly 
preserved.  (For Oil & Grease pour in cap and then pipette.)  The used pipette is then 
discarded.   Note: The pH of samples to be analyzed for VOAs will be measured by the 
volatiles analytical group after removing an aliquot for analysis. 

5.12. Residual chlorine will be checked when sample receiving is notified by client/PM that samples 
contain residual chlorine.  Semivolatile organic samples containing residual chlorine should be 
preserved with sodium thiosulfate.  (Add 3-mL 10% sodium thiosulfate solution per gallon (or 
0.008%). (Addition of sodium thiosulfate solution to sample container may be performed in the 
laboratory prior to field use.)  For all potentially chlorinated samples the sample custodian 
checks for residual chlorine by testing the sample with KI-starch paper.  If residual chlorine is 
present, the sample custodian must indicate so on the sample condition upon receipt form and 
issue a NCM.  Also, the client, the PM, and the group responsible for analysis of the sample 
must be notified.  Steps for removal of residual chlorine are included in the SOP for the method 
the sample is to be analyzed by. 

5.13. If all samples recorded on the field chain(s) of custody were received by the laboratory and 
there are no problems observed with the sample shipment, the sample custodian signs the field 
chain(s) of custody in the "Received for Laboratory by:" box on the document.  Problems such 
as broken bottles and pH or temperature outside criteria are noted on the Condition Upon 
Receipt Variance Report (see “ATTACHMENTS,” Section 8.0). Where approved by the project 
manager, unpreserved samples will be preserved by the sample custodian. This action will be 
documented on the Condition Upon Receipt Variance Report (CURV) and where required by 
the PM in a non-conformance memo. Where lab reagents are used to make a preservative 
adjustment, record the reagent, lot number and amount of reagent added in the comment field 
on the CURV report.  Whenever the laboratory preserves samples for metals analysis, the 
samples must be held for 24 hours after preservation before analysis may be performed.  

5.14. The project manager’s Quote form (the LIMS description of the sampling program) is reviewed 
to assure that the field chain(s) of custody is in agreement.  If the documents do not agree, the 
project manager is notified of the discrepancy.  Samples are not logged in until all 
discrepancies are resolved. 
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5.15. If it has been necessary to complete a Condition Upon Receipt Variance Report, this will be 
forwarded to the project manager for review.  The project manager will determine the action 
required and contact the client as necessary or otherwise agreed. 

5.16. Any deviations from the checks described above that question the suitability of the sample for 
analysis, or incomplete documentation as to the tests required will be resolved by consultation 
with the client. If the sample acceptance criteria (Appendix 2) are not met, the laboratory shall 
either: 

5.17. Retain all correspondence and/or records of communications with the client regarding the 
disposition of rejected samples (The project manager may be able to make decisions on 
samples with prior knowledge from the client, but documentation of acceptable scenarios must 
be provided and acknowledged by the client, and records of these decisions must be 
documented), or 

5.18. Fully document any decision to proceed with sample analysis that does not meet sample 
acceptance criteria. 

5.19. Note: North Carolina requires that they be notified when samples processed do not meet 
sample acceptance criteria. 

5.20. If the sample does not meet the sample receipt acceptance criteria listed in the sample 
acceptance policy (Appendix 2), the laboratory shall either: 

5.20.1. Retain correspondence and/or records of conversations concerning the final disposition 
of rejected samples; or 

5.20.2. Fully document any decision to proceed with the analysis of samples not meeting 
acceptance criteria. 

5.20.3. The condition of these samples shall, at a minimum, be noted on the chain of custody or 
laboratory Condition Upon Receipt Variance Report (Figure2). 

5.20.4. If the conditions listed on the Acceptance Policy are not satisfactory and when lacking 
direction or agreement with the client, the sample will be rejected by the laboratory.  
The client is notified of sample acceptance policy in the TestAmerica’s terms and 
conditions, section 1.3. 

5.21. Once the project manager has resolved any discrepancies between the field chain(s) of 
custody and Quote and has taken the appropriate action for any Condition Upon Receipt 
Variance Report that has been generated, the samples are logged in using the Laboratory 
Information Management System (LIMS).  A unique laboratory identification number is 
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assigned to each sample (i.e., C6B060001-001:  C denotes Pittsburgh; 6 references the year 
[2006]; B signifies the month [February]; 06 means the sixth day of the month; 0001 is the first 
lot logged in; and -001 is the first sample of that lot). 

5.22. The Sample Control person will enter each sample into the laboratory computer (QuantIMS), 
where a unique lot number is assigned to each project received, and sequential sample 
numbers are designated for each client identification within the lot. 

5.23. Lot Numbers:  The lot number is nine characters in length and is based on the date of receipt.  
Lot number A5J010021 is described as follows: 

 A - TestAmerica location where the samples were received. 
 (A = North Canton, B = Tampa, C = Pittsburgh, etc.) 
 5 - Last digit of the year (i.e. 2005). 
 J - Month (i.e. A = January, B = February, J =  October, etc.) 
 01 - The next 2 numeric characters identify the day of the month, in this case, the       

first day of the month. 
 0021 - The next 4 numeric characters are the sequential assignment of numbers                        

specific to each lot received.  Each day the first lot logged in receives the number 
“0001”, the second lot receives the number “0002”, etc.. 

  
For example: 

 If four bottles were submitted under Client ID numbers AB100-AB103 and the 
laboratory identification number generated by the computer is A2K100001, then the 
assigned laboratory number recorded on the Sample Log-In Sheet would be as 
follows: 

  
 Client ID Sample Number   Assigned Laboratory Number 
 AB 100     A2K100001-001                                
 AB 101      A2K100001-002                                  
  AB 102     A2K100001-003 
   AB 103     A2K100001-004 

5.24. Sample Numbers:  The samples in each lot are assigned a sample number that is attached to 
the lot number and are reset at each new lot.  For example:  the first and second samples in 
the lot above are labeled A5J010121-001 and A5J010121-002. 

5.25. Sample Suffixes:  Each sample also has a 1-character field (which is not a required field for all 
samples) called the suffix, which identifies the sample as specified below. 

 
    Client Sample   No. Suffix 
    Method Blank     B 
    Laboratory Control Sample   C 
    Laboratory Control Sample Duplicate L 
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    Matrix Spike     S 
    Matrix Spike Duplicate   D 
    Sample Duplicate    X 
    Serial Dilution     P 
    Sample Confirmation    Y 

  Post Digestion Spike    Z 
Re-analysis     I 

 
Example: A5J010121-001X is a sample duplicate for sample A5J010121-001. 
 

5.26. Work Order Numbers:  Each test requested by the client for an individual sample receives an 
individual 8 digit work order number assigned by QuantIMS.  Work order number A5WE1-2-1C 
is described as follows: 

 
A5WE1 - In addition to the three digit sample (i.e. - 001 and - 002), the first 5 
characters of the work order number also identifies each unique sample.  This 
identification is generated in QuantIMS using a sequential logic. 

 
2 - The “modifier” indicates the type of run.  In this case this is the second time the 
sample had to be run.  If it needs reprepared and run again, the number would indicate 
a “3”.  The original analysis work order number assigns “1” to the modifier position. 
 
1C - The “suffix” is the identification of the specific test for that sample.  The suffix in 
this case is not always sequential, but is unique to the test to be performed on the 
sample. 
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5.27. Worksheets and sample container labels are printed.  The sample custodian will assure that 
each sample container is labeled with a unique laboratory identification number that cannot be 
accidentally removed in the laboratory. 

5.28. The label will contain the following information: 

5.28.1. The laboratory information management system unique Lab ID number. 

5.28.2. Sampling date. 

5.28.3. Client ID. 

5.28.4. Storage location. 

5.28.5. Client code. 

5.28.6. Number and size of bottles received. 

5.29. The sample custodian will put the samples into secure storage areas.  Samples for tests other 
than volatile organics are placed on numbered shelves inside secure walk-in refrigerators.  
Samples received for volatile organics are placed in separate secure refrigerators that have 
been designated for volatile sample storage only and are located within the volatiles lab area.  
From the time of login and refrigerator assignment by the sample receiving personnel, the 
volatiles personnel become the designated sample custodians for the volatile samples. As 
custodians they must document custody within their workgroup.  In both cases temperature is 
maintained at  0 – 6 °C.  The storage location for all received samples is entered in the 
laboratory information management system. 

5.30. The sample custodian files the shipping documents, field chain(s) of custody, quote, related 
correspondence, cooler receipt form, analytical summary, along with preliminary invoice.  The 
summary and supporting documentation are reviewed for accuracy by the sample custodian 
and placed in a project folder before being submitted to Project Management.  Laboratory 
information management system worksheets are generated by the sample custodian and 
distributed to the analytical group leaders. 

5.31. Internal Chain of Custody 

5.31.1. The sample custodian transfers the custody of requested raw samples to the analytical 
staff using a COC/Sample Request form (Figure 3).  If the analyst needs the sample 
right away, this form is used for transfer of raw samples prior to login.  After samples 
are logged into LIMS the internal chain of custody form is printed from LIMS (Figure 4) 
(see “ATTACHMENTS,” Section 8.0), which lists the laboratory identification number of 
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the samples being transferred.  The sample custodian checks that the sample labels 
and the COC/Sample Request are in agreement, dates, records the time of transfer 
(using military time), and signs the COC/Sample Request as having relinquished the 
samples.  The analyst will then sign the COC/Sample Request as having received the 
listed samples. 

5.31.2. The COC/Sample Request form must accompany the raw samples while they are being 
analyzed.  The analyst may transfer the samples to a second analyst using a second 
COC/Sample Request form that has been generated listing the samples and purpose of 
the transfer.  All samples listed on the initial COC/Sample Request must be present and 
listed on the second COC/Sample Request.  Transferring less than all of the samples 
listed on the initial COC/Sample Request is prohibited.  If only several of the samples 
listed on the initial form are required, then all samples on the initial form will be returned 
to the laboratory sample custodian who will relinquish only those samples required, as 
described in the above section.  The relinquishing analyst assures that all samples are 
present and correctly identified on the second COC/Sample Request before signing, 
dating, and recording the time of transfer (military time) on the second COC/Sample 
Request form.  The second analyst signs the second COC/Sample Request form to 
accept the samples.  The original COC/Sample Request from the laboratory sample 
custodian must be relinquished to the second analyst and will remain with the samples. 

5.31.3. Custody of raw samples may be maintained if the analyst receiving custody as 
described above places the samples in a secure storage area accessible only to 
authorized personnel for the purpose of analysis.  Storage conditions must be such that 
the integrity of the sample will be maintained for the required analyses. 

5.31.4. Raw samples (whether the containers have sample volume remaining or are empty) 
shall be returned to the sample custodian with the original COC/Sample Request and 
any additional COC/Sample Request forms that were required to document subsequent 
transfers.  The COC/Sample Request must be reconciled with the samples being 
returned before the sample custodian accepts receipt of the samples.  (The sample 
custodian will not accept the samples unless all of the containers listed on the 
COC/Sample Request form are present.)  The analyst then signs as relinquishing the 
samples and sample custodian accepts custody of returned raw samples by signing, 
dating, and recording the time of receipt (using military time) on the COC/Sample 
Request form that documents the most recent transfer of the samples. 

5.31.5. The sample custodian will record which samples have been completely expended in 
analyses by making an entry on the COC/Sample Request form.  

5.31.6. Custody information for extracts, distillates, and digestates prepared from raw samples 
shall be recorded on the sample preparation benchsheet used to document the 
preparation.  (A COC/Sample Request will not be used for sample preparations.)  The 
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individual who has conducted the preparation is responsible for completing custody 
transfer information.  The relinquishing analyst assures that all sample preparations are 
present and correctly identified before signing, dating, and recording the time of transfer 
(military time) on the benchsheet.  Prepared samples are transferred to and kept in a 
secure area accessible only to authorized personnel for the purpose of analysis.  If 
further custody transfers are necessary, these are recorded in a similar manner on the 
same benchsheet.  The benchsheet with completed custody information must 
accompany the prepared samples whenever custody transfers are necessary. 

5.31.7. The approved sample custodians, other than Sample Receiving personnel, are listed in 
the Work Instruction for Approved Sample Custodian Designees, PT-QA-W-001.  If 
there is no sample custodian in the building during weekends, early morning or late 
evening hours to relinquish or receive samples and sign the Internal COC form, the 
analyst will have the authority to sign and date the COC and put on the paperwork no 
custodian available. 

5.32. If after analysis, a non-volatile sample is found to contain high levels of contamination for a 
particular analyte or group of analytes the sample receiving personnel will place the raw 
sample into a paint can and seal it to prevent cross-contamination of other samples. The 
sealed paint can will be stored on a shelf in the cold room. The appropriate laboratory 
department will facilitate this process by notifying sample receiving personnel which raw 
samples contain high levels of non-volatile contamination and should be segregated. 

5.33. For DoD Work or other projects as applicable: Upon notification from client of high 
concentration samples, prior to analyses, the project manager will notify the lab.  Sample 
receiving will segregate the samples by placing the samples into a closed secondary container.  
The container will be placed in the cold room. 

5.34. Samples will be properly disposed of by the sample custodian thirty days after the final report 
unless the laboratory has been otherwise notified in writing.  All samples in a single 
TestAmerica laboratory lot will be disposed of at the same time, and a record documenting the 
lot disposal will be kept in a logbook maintained by the sample custodian. 

5.35. The temperature of each walk-in cooler is monitored daily using an electronic Temperature 
Guard monitoring system. Refer to SOP PT-QA-008. 

5.36. Cooler Handling Procedure:  All coolers should be rinsed out after receipt and unloading.  If a 
cooler smells or is visibly soiled it should be soaped and warm water rinsed.  If a cooler cannot 
be cleaned up or remains odorous after cleaning, it should be discarded. 

5.37. Any deviation from the conditions and handling described in the “PROCEDURES” Section will 
be documented using a Nonconformance Memo (NCM) with distribution to the Project Manager 



This is a Controlled Document.  When Printed it Becomes Uncontrolled. 

 

Pittsburgh
SOP No. PT-QA-027, Rev. 14

Effective Date: 05/23/2010
Page No.: 13 of 23

 

Controlled Source: Intranet 

 

and Quality Assurance Department.  Corrective action must be fully explained in the 
Nonconformance. 

5.38. Holding Times are noted in the TestAmerica Pittsburgh Laboratory Quality Assurance Manual, 
current version.  Please note, client specific or project specific holding times would supersede 
the holding times listed in the QA manual. 

6. RESPONSIBILITIES 

6.1. It is the responsibility of the Sample Receiving Department to receive samples in full 
compliance with this SOP.  Sample receiving duties of the sample custodian (and other 
designated individuals) are described in the “PROCEDURE” Section.  Following this SOP 
assures that all samples are properly received and will always be under the custody of a 
person or stored in a secure area while at the laboratory. 

6.2. For the purpose of this SOP, a sample is under custody if:  

6.3. It is in your possession, or 

6.4. It is in your view after being in your possession, or 

6.5. It was in your possession and you locked it up, or 

6.6. It is in a designated secure area.  (Secure areas shall be accessible only to authorized 
personnel.) 

6.7. It is the responsibility of each analyst or any TestAmerica Pittsburgh staff member to maintain 
sample custody for all entrusted samples as described herein in full compliance with this SOP. 

6.8. It is the responsibility of the laboratory director, QA manager, and supervisors to assure that 
operations are conducted in full compliance with this SOP.  It is also their responsibility to 
supply training, materials, and equipment so that the laboratory staff can comply with all SOP 
requirements. 

7. REFERENCES / CROSS-REFERENCES 

7.1. TestAmerica Pittsburgh Laboratory Quality Assurance Manual, PT-LQAM, current version. 

7.2. PT-QA-W-001, Work Instruction for Approved Sample Custodian Designees, current version. 

7.3. SOP# PT-QA-008, Thermometer Calibration and Temperature Monitoring. 
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7.4. SOP # PT-QA-025, DoD QSM 3.0 Requirements. 

7.5. SOP # PT-QA-029, DoD QSM 4.1 Requirements. 

8. ATTACHMENTS 

8.1. Appendix 1 - Disaster Recovery Plan  

8.2. Appendix 2 - Sample Acceptance Policy 

8.3. Figure 1 – Example Cooler Receipt Form, Page 1 and Page 2   

8.4. Figure 2 – Example Condition Upon Receipt Variance Report 

8.5. Figure 3 – Example COC/Sample Request 

9. REVISION HISTORY 

9.1. Revision 9, 03/13/2008: 

9.1.1. Changed SOP to match new corporate SOP format. 

9.1.2. Replaced the Sample Acceptance Policy with the policy in the LQAM. 

9.1.3. Updated several parts of the Procedure Section. 

9.1.4. Updated the Cooler Receipt Form, the Condition Upon Receipt Variance Report and the 
COC/Sample Request form. 

9.1.5. All changes have been highlighted in yellow. 

9.2. Revision 10, 08/11/08: 

9.2.1. SOP renumbered as PT-QA-027. 

9.2.2. Section 3.5 added latex gloves. 

9.2.3. Section 5.5, removed requirement for pouring samples into cups for DoD, this is not a 
DoD requirement. 
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9.2.4. Section 5.19.7 added:  The approved sample custodians are listed in the Work 
Instruction for Approved Sample Custodian Designees, PT-QA-W-001.  If there is no 
sample custodian in the building during weekends or late evening hours to relinquish or 
receive samples and sign the Internal COC form, the analyst will have the authority to 
sign and date the COC and put on the paperwork no custodian available. 

9.3. Revision 11, 09/09/2009 

9.3.1. Updated section 5.21 to reflect the use of the electronic Temperature Guard monitoring 
system.  Added references for SOPs PT-QA-008 and PT-QA-029. 

9.3.2. Updated section 5.7 last sentence: Whenever the laboratory preserves samples for 
metals analysis, the samples must be held for 24 hours after preservation before 
analysis may be performed. 

9.3.3. Temperature ranges updated from 4 ± °C ± 2 °C to 0 – 6 °C. 

9.4. Revision 12, 10/07/09 

9.4.1. Added Section 5.10.4:  If the sample does not meet the sample receipt acceptance 
criteria listed in the sample acceptance policy (Appendix 2), the laboratory shall either: 

9.4.2. Retain correspondence and/or records of conversations concerning the final disposition 
of rejected samples; or 

9.4.3. Fully document any decision to proceed with the analysis of samples not meeting 
acceptance criteria. 

9.4.4. The condition of these samples shall, at a minimum, be noted on the chain of custody or 
laboratory Condition Upon Receipt Variance Report (Figure2). 

9.5. Revision 13, 1/18/2010 

9.5.1. Added text to section 5.1 concerning the after hours procedure when receiving samples 
for analysis by DoD protocol. 

9.5.2. Added to section 5.10.4.4: If the conditions listed on the Acceptance Policy are not 
satisfactory and when lacking direction or agreement with the client, the sample will be 
rejected by the laboratory. 
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9.5.3. Added to section 5.11: Residual chlorine will be checked when the sample receiving is 
notified by client/PM that samples contain residual chlorine.  Semivolatile organic 
samples containing residual chlorine should be preserved with sodium thiosulfate.  (Add 
3-mL 10% sodium thiosulfate solution per gallon (or 0.008%). (Addition of sodium 
thiosulfate solution to sample container may be performed in the laboratory prior to field 
use.) 

9.5.4. Added section 5.17 which details the procedure for notification of sample receiving 
when raw samples have high concentrations for a particular analyte and how sample 
receiving is to segregate this sample from the other samples in the cold room. 

9.5.5. Added section 10 to Sample Acceptance policy, Appendix 2:  If the conditions listed on 
the Acceptance Policy are not satisfactory and when lacking direction or agreement with 
the client, the sample will be rejected by the laboratory. 

9.5.6. Added column for residual chlorine check in Cooler Receipt form, Figure 1. 

9.6. Revision 14: 

9.6.1. Added to section 5.2: For DoD work, the Project Manager will notify the client that 
samples are received after hours, the lab will not accept the samples until the following 
day. This is included in the sample acceptance policy. 

9.6.2. Added to section 5.20.4: The client is notified of sample acceptance policy in the 
TestAmerica’s terms and conditions, section 1.3. 

9.6.3. Added to section 5.33: For DoD work or other projects as applicable, upon notification 
from client of high concentration samples, prior to analyses, the project manager will 
notify the lab.  Sample receiving will segregate the samples by placing the samples into 
a closed secondary container.  The container will be placed in the cold room. 

9.6.4. Added to Appendix 2: For DoD work, the Project Manager will notify the client that 
samples are received after hours they lab will not accept the samples until the following 
day. 
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Appendix 1 - Disaster Recovery Plan 
 

1. When sample location transfers are required due to cooler malfunction or power failure, all transfers 
must be properly documented as described in the above SOP sections.  Sample security must be 
properly maintained with access to samples limited, controlled, and documented.  Temperature of 
the relocated samples will be documented and controlled to 0 – 6 °C. 
 

2. In the event of a power failure limiting available cold storage capacity to less than that required to 
adequately store all samples at the necessary temperature, backup refrigeration trucks will be 
called to give assistance on site to store samples and maintain proper temperature at 0 -6°C.  
Trucking companies that could be called are: 

 
 Thermo King Transport Refrigeration 
 Ryder Trucks 
 Budget Trucks 
 

3. If refrigeration trucks are not available during a power failure, dry ice will be used to maintain proper 
temperature. 
 

4. When cooling units malfunction, a local heating, ventilation, and air conditioning contractor will 
immediately be called to correct the problem.  Sample Receiving will coordinate all service calls 
using a 24-hour servicing company to minimize impact on sample integrity. 
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Appendix 2 - TestAmerica Pittsburgh Sample Acceptance Policy 
 

All incoming work will be evaluated against the criteria listed below.  Where applicable, data from any samples that do 
not meet the criteria listed below will be noted on the laboratory report defining the nature and substance of the 
variation.  In addition the client will be notified either by telephone, fax or e-mail ASAP after the receipt of the samples. 
 
1) Samples must arrive with labels intact with a Chain of Custody filled out completely. The following information 

must be recorded.  
 Client name, address, phone number and fax number (if available) 
 Project name and/or number 
 Unique sample identification 
 Date, time and location of sampling 
 The collectors name 
 The matrix description 
 The container description 
 The total number of each type of container 
 Preservatives used 
 Analysis requested 
 Requested turnaround time (TAT) 
 Any special instructions 
 Purchase Order number or billing information (e.g. quote number) if available 
 The date and time that each person received or relinquished the sample(s), including their signed 

name.   
 Information must be legible 

 
2) Samples must be properly labeled. 

 Use durable labels (labels provided by TestAmerica are preferred) 
 Include a unique identification number 
 Include sampling date and time & sampler ID  
 Include preservative used. 
 Use indelible ink 
 Information must be legible 

 
3) Proper sample containers with adequate volume for the analysis and necessary QC are required for each 

analysis requested. 
   
4) Samples must be preserved according to the requirements of the requested analytical method.  Most analytical 

methods require chilling samples to 4o C (other than water samples for metals analysis).  For these methods, the 
criteria are met if the samples are chilled to below 6o C and above freezing (0oC). For methods with other 
temperature criteria (e.g. some bacteriological methods require < 10 oC), the samples must arrive within + 2o C of 
the required temperature or within the method specified range.  Note: Samples that are hand delivered to the 
laboratory immediately after collection may not have had time to cool sufficiently.  In this case the samples will be 
considered acceptable as long as there is evidence that the chilling process has begun (arrival on ice).         
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 Chemical preservation (pH) will be verified prior to analysis and the project manager will be notified 
immediately if there is a discrepancy.  If analyses will still be performed, all affected results will be flagged 
to indicate improper preservation. 

 
5) Matrix Spikes are required for your project, separate sample volumes must be available for the requested 

analyses. 
 
6) For Volatile Organic analyses:  Efforts should be made to minimize any air bubbles in aqueous volatile samples. 

Air bubbles also the escape of volatile organics. This is especially important because air bubbles tend to form in 
iced samples. Volatile vials containing air bubbles larger than a pea will be treated as non-conformances. 

 
7) All samples submitted for Volatile Organic analyses must have a Trip Blank submitted at the same time.  

TestAmerica will supply a blank with the bottle order.   
 

8) Sample Holding Times 
 

 TestAmerica will make every effort to analyze samples within the regulatory holding time.  Samples must 
be received in the laboratory with enough time to perform the sample analysis.  Except for short holding 
time samples (< 48hr HT) sample must be received with at least 48 hrs (working days) remaining on the 
holding time for us to ensure analysis.   

 
 Analyses that are designated as “field” analyses (Odor, pH, Dissolved Oxygen, Disinfectant Residual; 

a.k.a. Residual Chlorine, and Redox Potential) should be analyzed ASAP by the field sampler prior to 
delivering to the lab (within 15 minutes).  However, if the analyses are to be performed in the laboratory, 
TestAmerica will make every effort to analyze the samples within 24 hours from receipt of the samples in 
the testing laboratory.    Samples for “field” analyses received after 4:00 pm on Friday or on the weekend 
will be analyzed no later than the next business day after receipt (Monday unless a holiday).  Samples 
will remain refrigerated and sealed until the time of analysis.   Samples analyzed in the laboratory will be 
qualified on the final report to indicate holding time exceedance.   

 
9) The project manager will be notified if any sample is received in damaged condition.  TestAmerica will request 

that a sample be resubmitted for analysis. The laboratory will notify the client upon sample receipt if the samples 
exhibit obvious signs of damage, contamination or inadequate preservation. 

 
NOTE: Never affix a label directly on an Encore Volatile sampler.  
 

10) If the conditions listed on the Acceptance Policy are not satisfactory and when lacking direction or agreement with 
the client, the sample will be rejected by the laboratory. 

  
11) For DoD work, the Project Manager will notify the client that samples are received after hours they lab will not 

accept the samples until the following day. 
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Figure – 1 
Example Cooler Receipt Form 

Client:   Project:   Quote:   
Cooler Rec'd & Opened for Temp. Check on:   
Coolers Opened and Unpacked on:     By:   
 (Signature)    
TestAmerica Pittsburgh Lot Number:   
  
 Yes  No  NA  
 1. Were custody seals on the outside of the cooler?    
 
  If YES, how many and where?  Quantity       Location    
 
  Were signatures and date correct?     
 
 2. Were custody papers included inside the cooler?    
 
 3. Were custody papers properly filled out (ink, signed, match labels)?    
 
 4. Did you sign the custody papers in the appropriate place?    
 
 5. Was shippers packing slip attached to this form?    
 
 6. Were packing materials used?     
 
  If YES, what type?     
 
 7. Were the samples received within the acceptable temperature range?     
 
 8. Were the samples appropriately preserved?    
 
 9. Were all bottles sealed in separate plastic bags?    
 
 10. Did all bottles arrive in good condition (unbroken)?    
 
 11. Were all bottle labels complete (sample ID, preservatives, etc.)?    
 
 12. Did all bottle labels and/or tags agree with custody papers?    
 
 13. Were correct bottles used for tests indicated?    
 
 14. Were all VOA vials checked for the presence of air bubbles?    
 
 15. Was a sufficient amount of sample sent in each bottle?    
 
 16. Samples received by:  FEDEX      UPS      CLIENT DROP-OFF      OTHER         DHL          US CARGO 
 
Explain any discrepancies:    
  
  
Level 2 Review   
Was contacted on   by   to resolve 
discrepancies. 
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Figure – 1 
Example Cooler Receipt Form Continued  

  P:  Preserved 
UP: Unpreserved 

 
 

Sample ID 

 
TMET 
PH<2 

 
DMET 
PH<2 

 
HG 

PH<2 

 
NUT(1) 
PH<2 

 
CN 

PH ≥12 

OG 
TPHC 
PH<2 

 
PHEN 
PH<2 

 
SULF 

PH ≥12 

 
TOC 
PH<

2 

 
TOX 
PH<

2 

 
VOA 
P/UP 

 
Hardnes

s 
PH<2 

Residual 
CL 

 

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

               

(1) “NUT” could include sample bottles for ammonia, chemical oxygen demand, nitrate/nitrite, TKN, or total phosphorus 
 

Comments:   
  
  

 
Cooler Number Temperature* Thermometer ID  Sample Lot Number** 

      

      

      

      

      

      

*Acceptable Temperature Range:  < 0-6 °C  **Please use an asterisk if bottle lot number was covered by the 
label 
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Figure – 2 
Example Condition Upon Receipt Variance Report 
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Figure – 3 
Example COC/Sample Request 
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Copyright Information: 
This documentation has been prepared by TestAmerica Analytical Testing Corp. and its affiliates 
(“TestAmerica”), solely for their own use and the use of their customers in evaluating their qualifications 
and capabilities in connection with a particular project.  The user of this document agrees by its acceptance 
to return it to TestAmerica upon request and not to reproduce, copy, lend, or otherwise disclose its 
contents, directly or indirectly, and not to use if for any other purpose other than that for which it was 
specifically provided.  The user also agrees that where consultants or other outside parties are involved in 
the evaluation process, access to these documents shall not be given to said parties unless those parties 
also specifically agree to these conditions. 
 
THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION. 
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN 
AUTHORIZATION OF TESTAMERICA  IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY 
TESTAMERICA IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES.  IF 
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:  
 
©COPYRIGHT 2009 TESTAMERICA ANALYTICAL TESTING CORP.   ALL RIGHTS RESERVED. 
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1.0 PURPOSE 

This policy describes TestAmerica Pittsburgh requirements for ensuring compliance with 
Federal Program quality assurance (QA) and quality control (QC) requirements for 
environmental analyses as dictated in the Department of Defense Quality Systems 
Manual for Environmental Laboratories (DoD QSM).  Variance requests, if needed, will be 
provided to TestAmerica Pittsburgh clients on a project-specific basis for their approval. 

 

2.0 SCOPE 

2.1 This policy shall be enforced and followed throughout the laboratory. 

2.2 This policy includes QA/QC requirements of the following Federal environmental analysis 
program requirements documents: 

Federal Department Document Title Version 

Department of Defense (DoD) Quality Systems Manual for 
Environmental Laboratories (QSM) 

Version 3 Final, 
January 2006 

Department of Defense (DoD) Quality Systems Manual for 
Environmental Laboratories (QSM) 

Version 4.1 
Final, April 2009

2.3 Any additional or contradictory instructions in approved project planning documents take 
precedence over those given in this policy. 

2.4 General requirements for review of project objectives for any program prior to work 
acceptance are described in Section 7.0 of the TestAmerica Pittsburgh Quality Assurance 
Manual (PT-LQAM). 

2.5 Further details concerning contract review, verification of certification requirements, 
determination of project-specific technical requirements (e.g., methods, analyte lists, QC 
requirements), TAT, deliverables, documentation of project requirements, and 
organizational responsibilities are given in SOP PT-PM-001, “Project Information 
Requirements.” 

3.0 SAFETY 
3.1 There are no specific safety hazards associated with this SOP. 
 
3.2 During the course of performing this procedure it may be necessary to go into laboratory 

areas to consult with appropriate staff members, therefore employees performing this 
procedure must be familiar with the Laboratory Health & Safety Plan, and take appropriate 
precautions and wear appropriate attire and safety glasses. 

 

4.0 DEFINITIONS 
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4.1 Detection Limit (DL): The smallest analyte concentration that can be demonstrated to be 
different from zero or a blank concentration at 99% confidence. At the DL, the false 
positive rate (Type 1 error) is 1%. This is equivalent to TestAmerica’s MDL (see below). 

4.2 Grey Boxes:  The DoD QSM are based on the NELAC Quality Standards, Chapter 5 and 
use the same formatting and numbering.  The DoD documents use boxes shaded in grey 
to add clarifications or additional requirements that are more explicit or go beyond those in 
the NELAC Standard. 

4.3 Initial Calibration Verification (ICV):  This term has a slightly different meaning in the DoD 
QSM than typical usage.  In the DoD QSM, it refers to the first calibration verification 
standard run each day.  TestAmerica Pittsburgh SOPs use this term to mean a second-
source standard analyzed immediately following the initial calibration. 

4.4 Limit of Detection (LOD): The smallest amount or concentration of a substance that must 
be present in a sample in order to be detected at a high level of confidence (99%). At the 
LOD, the false negative rate (Type II error) is 1%. This is equivalent to the MDL 
verification standards are consistently detected, as discussed in SOP PT-QA-007. 

4.5 Limit of Quantitation (LOQ): The lowest concentration that produces a quantitative result 
within specified limits of precision and bias. For DoD projects, the LOQ shall be set at or 
above the concentration of the lowest initial calibration standard.  The laboratory’s routine 
reporting limit is equal to the LOQ, unless project documents specifies a higher 
concentration to be used as the project-specific reporting limit. 

4.6 Marginal Exceedances:  Sporadic failures of LCS results outside of the 3-standard-
deviation control limits, but less than 4 standard deviations.  The NELAC Standard and 
DoD QSM, define the number of marginal exceedances allowed as a function of the 
number of analytes in the LCS. 

4.7 Method Detection Limit (MDL):  Detection limits as determined according to testAmerica 
Pittsburgh SOP PT-QA-007.   

4.8 Limit of Detection Verification (LODV):  LOD verification is the process of conducting a 
test to prove that the calculated MDL is reliable.  The verification of the LOD shall be 
confirmed by qualitative identification of the analytes in a QC sample in each quality 
system matrix at 2-3 times the LOD for single analyte tests or 3-4 times the LOD for 
multiple analyte methods. The LOD shall be verified quarterly. 

4.9 Limit of Quantitation Verification (LOQV):  LOQ verification is the process of conducting a 
test to demonstrate that the initial characterization of bias and precision at the LOQ 
concentration continues to be reliable. The LOQ shall be confirmed by successful analysis 
of a QC sample containing each analyte of concern in each quality system matrix at 1-2 
times the claimed LOQ.  

4.10 Reporting Limit (RL):   The laboratory’s routine RLs are determined according to 
TestAmerica Pittsburgh SOP PT-QA-014.  Project teams can instruct the laboratory to use 
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higher reporting limits for individual projects, but reporting limits cannot be lower than the 
laboratory’s LOQ. 

4.11 NELAC:  National Environmental Laboratory Accreditation Conference.  A voluntary 
association of state and federal officials who foster the generation of laboratory data of 
known and documented quality through adoption of national standards. 

4.12 QAS – A Quality Assurance Summary is an outline of project-specific requirements that 
are different than the laboratory’s routine practices.  It is prepared by the laboratory 
Project Manager or designee and can be used by the operational sections of the 
laboratory as a reference when performing the analytical work for a given project 

4.13 QAPP:  Quality Assurance Project Plan 

4.14 USACE:  United States Army Corps of Engineers, one of the DoD armed services. 
 

5.0 PROCEDURE 

5.1 Work falling under the requirements of any of the Federal programs listed in Section 2.2 
will be conducted in accordance with the practices given in this policy, unless changes are 
specifically discussed in advance with a client and approved in writing. 

5.2 Any requirements in this policy that are more stringent or otherwise different than the 
laboratory standard operating procedures (SOPs) or the PT-LQM take precedence and 
must be followed, unless superseded by approved project-specific instructions. 

5.3 Although this policy presents the requirements of the most current version of each of the 
guidance documents listed in Section 2.2, the laboratory may still receive samples that are 
governed by a previous version, which may differ from the current version.  Project 
Managers must include a notice to analysts in the Client Requirements section of quotes 
in the LIMS to inform analysts which version of the guidance document applies. 

5.4 Methods and compounds beyond those given in the respective Federal guidance 
documents may require changes to some of the general QC requirements.  For example, 
special consideration would be needed for analysis of the full Appendix IX list of 
compounds.  All such changes will be discussed with the client in advance, and will not be 
used until approved. 

5.5 The following tables describe the requirements for QSM 4.1. 
 

6.0 RESPONSIBILITIES 

6.1 The bench level analysts, group leaders, and data reviewers are responsible for following 
the requirements specified in this policy for DoD projects. 

6.2 The Project Manager is responsible for informing the laboratory via LIMS test codes, 
special instructions in LIMS, and QASs, the necessity of applying DoD requirements, as 
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appropriate.  In the communication to the analysts, the Project Manager must differentiate 
work involving different versions of the guidance documents. The Project Manager is also 
responsible for a final review of the data package. The Project Manager reviews for 
completeness, accuracy of deliverables, and correct invoicing. In addition, the Project 
Manager must inform the QA Manager when the first data packages will be available for 
the required QA review. 

6.3 The Customer Service Manager is responsible for communicating the laboratory’s 
capabilities to clients, including making arrangements for review and approval of all 
required variances and clarifications, as specified in “TestAmerica Pittsburgh Technical 
Approach to the DoD QSM”. 

6.4 The Quality Assurance Manager (QAM) is responsible for ensuring that work performed 
by the laboratory complies with the DoD QSM.  The QAM is responsible for setting up 
structured analysis codes (SACs) in the LIMS that incorporate the appropriate MDLs, RLs, 
data flagging, and control limits as specified in the applicable requirements document, i.e., 
DoD QSM.  The QAM is also responsible for QA oversight, which includes review of non-
conformances, review of control charts, and other performance indicators.  These QA 
activities are explained in more detail in the Quality Assurance Manual (QAM). At least 
10% of DoD packages will be reviewed by the QA department. This review is part of the 
QA program and does not need to be completed before the data package is issued to the 
client. 

 
7.0 REVISION HISTORY 

7.1 Revision 0.  

7.2 Revision 1: 

7.2.1 Added the following methods and tables to specify requirements for: Sulfide 
9030B/9034, Flash Point methods 1010 and 1020, pH methods 9040 and 9045, 
TOC in soil by Lloyd Kahn and percent moisture method 2540G. 

7.2.2 Added Tin to metals list.  Deleted the following compounds for 8270: 1,2,4,5-
Tetrachlorobenzene, 2-Naphthylamine, 7,12-Dimethylbenz (a) anthrancene, 
Diphenylamine, Benzaldehyde, Atrazine, Acetophenone, Indene and Methyl 
methanesulfonate.  Deleted the following for 8260: 1,3,5-Trichlorobenzene and 
Pentafluorobenzene (Surrogate).  Deleted Carbazole for 8310. 

7.3 Revision 2: 

7.3.1 Updated Attachment 1, Flagging Protocols for LIMS 

7.3.2 Updated flags throughout the SOP to match what is in Attachment 1. 

 

8.0 Attachments  
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8.1 Attachment 1:  Flagging Protocols for LIMS 
8.2 Attachment 2:  Organic Targert Analyte Lists/Methods for DoD QSM 4.1 
8.3 Attachment 3:  Inorganic Target Analyte Lists/Methods for DoD QSM 4.1
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 
The following table summarizes DoD requirements that are applicable to all areas of the laboratory. 

GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
Detection Limits 
Limits of Detection (LOD) 
Method Detection Limit (MDL) 
Detection Limit (DL) 

Establish MDLs for all matrix-method-analyte combinations. 
Determine MDLs according to TestAmerica Pittsburgh SOP PT-QA-007. 
If a method employs a cleanup step for only some samples, then determine an MDL for the method with and without the 
cleanup. 
Run an MDLV check sample at approximately 2X the current MDL immediately following the MDL study. 

• The analyte must be reliably detected and identified using method-specific criteria. 
• All requirements for analyte detection must be met, e.g., ion abundance, second column confirmation, or pattern 

recognition. 
• If the method does not include confirmation of an analyte, then the MDLV check sample must produce a signal that 

is 3X the instrument’s noise. 
10X rule:  The ratio of the mean recovered concentration (not the spiked concentration) must be between 1 - 5 for a 
water matrix, and between 1 - 10 for other matrices. 
An annual MDL study is not required as long as MDLV check samples are successfully measured quarterly. 
The MDL must be ≤ 1/3 RL. 
 
Version 4.1  DL 
Establish DLs for all matrix-method-analyte combinations. 
Determine DLs according to 40 CFR 136B or an acceptable alternative method. 
 
Version 4.1: LOD 
Run an LOD (equivalent to the MDLV spike) check sample at approximately 2-3X the current DL (1-4 times for multi-
analyte methods) immediately following the DL study. The LOD must be analyzed on each instrument for a given method. 
This spike concentration establishes the LOD. 

• The analyte must be reliably detected and identified using method-specific criteria.  
• The LOD must be analyzed on each instrument.  
• All requirements for analyte detection must be met, e.g., ion abundance, second column confirmation, or pattern 

recognition. 
• If the method does not include confirmation of an analyte, then the MDLV check sample must produce a signal that
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
is 3X the instrument’s noise. 

• If the LOD fails, then the LOD must be performed at a higher concentration and pass two consecutive LOD 
verifications at the higher concentration. The LOD will be set at the higher concentration.  

 
An annual DL study is not required as long as LOD check samples are successfully measured quarterly. 
 

Reporting Limits (RLs) 
Limit of Quantitation (LOQ) 

RLs are defined by the client and related to project-specific action levels. 
Must be at least 3 times the MDL. 
 
A small number of marginal exceptions may be allowed. 
Exceptions are allowed for multi-component analytes such as PCBs, toxaphene, GRO, and DRO:  The LOQ is not based 
solely on the LOD of the various components, but on the concentration of the mixture at which the pattern becomes 
recognizable to the analyst. 
 
The RL must lie within the calibration range, at or above the LOQ.  If a client requires an RL below the lowest standard of 
the calibration curve and below the LOQ, then method modification is required.  For methods that require only one 
standard (i.e., lower limit of curve is the origin), the RL shall be no lower than the low-level check standard, designed to 
verify the integrity of the curve at the lower limits. 
 
The lowest standard of the calibration establishes the LOQ, which must be ≥ 3X LOD. 
The quantitation range is defined by the low and high calibration standards. 
Results reported to the client that are below the RL must be flagged appropriately: 

ND ≤ MDL: U-flag, report LOD adjusted by any dilution factors used. 
MDL - RL: J-flag, reported as estimation 
 

Version 4.1 – LOQ 
The validity of the LOQ shall be confirmed by successful analysis of a QC sample containing the analytes of concern in 
each quality system matrix 1-2 times the claimed LOQ.  

• The LOQ must be set within the calibration range. 
•  The LOQ must be verified quarterly. 
• The procedure for determining the LOQ must empirically demonstrate precision and accuracy.   
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
• If the method is modified, precision and bias at the new LOQ must be demonstrated and reported.  

 
Initial Calibration Criteria Include all reported target analytes and surrogates in the initial calibration. 

Use a minimum of 5 contiguous calibration points for organics and 3 points for inorganics.  The RL must lie within the 
calibration range, at or above the LOQ. 
Do not exclude any initial calibration points without technical justification. 
Acceptance Criteria: 

• Linear regression correlation coefficient ≥0.995 
• Maximum %RSD of 20% for each analyte 

Deviations permitted only with DoD approval. 
When sample concentrations exceed the upper limit of the calibration curve, samples shall be diluted and reanalyzed to 
bring them within the calibration curve.  When sample concentrations fall outside the calibration range, high or low, the 
resulting data shall be qualified as having estimated values and shall be flagged. 

Second-Source Standard (Initial Calibration 
Verification or ICV) 

Measure a second-source standard after the ICAL to verify the ICAL (initial calibration verification or ICV). 
 
The concentration of the second-source standard shall be at or near the middle of the calibration range. 
Acceptance criteria must be at least as stringent as those established for the CCV.  CCV must pass acceptance criteria 
before analyzing samples. 
 
Can use standard from a second lot when only one manufacturer (i.e., producer of standard and not the vendor) of the 
calibration standard exists. 
 
The requirement for a second-source standard for ICV is waived if a second-source standard is used for the CCV.  
Deviations require project-specific approval from appropriate DoD personnel. 
 

Continuing Calibration Verification (CCV) Verify the initial calibration prior to sample analysis with an acceptable CCV in each analytical batch.  As long as the CCV 
is acceptable, a new ICAL is not necessary. 
 
When reference methods specify a CCV frequency in terms of a per sample basis, this shall be field samples only.  
However, QC samples must be run with their associated batches.  The grouping of QC samples from more than one 
batch is not acceptable.  If the method does specify a frequency, each batch of 20 samples shall be bracketed by CCVs. 
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
 
CCV ≤ middle of the calibration range 
 
The CCV may be from the same source as the calibration standards. 
Compare CCVs to the ICAL.  Criteria may include % difference from the mean response factor for the ICAL, minimum 
response factor checks, and confirmation that the RT is within an acceptable window.  The % difference must be <15% of 
the ICAL for organic methods, and 10% for inorganic methods, unless otherwise specified by the reference method. 
If CCV fails: 

• Need project-specific permission to report data 
• Use CV flag and explain in the case narrative. 

If initial corrective action attempts fail and the CCV results are still outside established acceptance criteria, and the 
laboratory chooses to demonstrate the success of routine corrective action through the use of 2 consecutive CCVs, then 
the concentrations of the 2 CCVs must be at 2 different levels within the original calibration curve.  At least one of the 
CCV standards shall fall below the middle of the initial calibration range. 

Control Limits In order of priority: 
• Use project-specific limits, if specified. 
• Use control limits in the QSM (Appendix DoD-D v3 and G v4.1), unless other limits have been approved. 
• If no DoD limits, then use lab in-house limits.  The laboratory limits must be within the DoD limits where they exist, 

or within published limits for similar methods.  The lower LCS control limit must be ≥ 10%. 
 
Requirements for in-house limits: 

• Must be statistically derived.  Limits at ±3 times the standard deviation of the recovery data are recommended. 
• Must meet limits specified in the method, if available 
• Must be updated annually and re-established after major changes in the analytical process (e.g., new instrument, 

new analyst). 
• Must be based on at least 30 data points generated under the same analytical process. 
• Must not exclude failed LCS recovery data and statistical outliers unless there is a documented and scientifically 

valid reason. 
• Using control charts to detect trends and prevent out-of-control conditions is recommended. 

NOTE: The TA Pittsburgh QA Office maintains separate LIMS QC programs with verified MDLs and with the appropriate 
control limits, i.e.,  QSM limits or in-house control limits.  The LIMS flags out-of-control data based on the limits 
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
entered for the QC program.  Analysts are responsible for investigating out-of-control data and implementing 
corrective actions.  

Marginal Exceedances (ME) MEs apply to methods with more than 10 analytes. 
• Set the ME limit at 4 standard deviations around the mean. 
• MEs must be random. 
• Allowed 5 MEs if > 90 analytes; 4 MEs if 71–90 analytes; 3 MEs if 51–70 analytes; 2 MEs if 31–50 analytes; 1 ME 

if 11-30 analytes. 
• Designated poor performing analytes (see LCS below) do not control batch acceptance. 

 
The same analyte exceeding the LCS control limits 2 out of 3 consecutive LCSs indicates non-random behavior. 
DoD does not allow any project-specific analytes of concern to exceed its LCS control limits, even marginally. 
The use of marginal exceedences should be addressed with the client prior to the beginning of a project. 

Control Charts The quality manager must ensure continuous improvement through the use of control charts and other method 
performance indicators. 
Control limits must be monitored for shifts in mean recovery, changes in standard deviation, and development of trends. 

Batch When there is no separate preparation method used, e.g., volatiles in water, the batch is defined as environmental 
samples that are analyzed together with the same method and personnel, using the same lots of reagents, not to exceed 
the analysis of 20 environmental samples. 

Laboratory Control Sample (LCS) Include all target analytes in the LCS.  For multi-component analytes, the LCS should be spiked with the same 
constituents as the calibration standard.  Analyze 1 LCS per preparation batch. 
Use evaluation and acceptance criteria in QSM Appendixes DoD-B and DoD-D (version 3) and DoD-F and G (version 
4.1). 
No project-specific analyte of concern can exceed its LCS control limits, even marginally. 
DoD-defined poor performers, listed below, should not be used to control the batch: 
8270 Water 
 4-nitrophenol 
 benzoic acid 
 phenol 
 phenol-d5 or d6 (surrogate) 
8270 Solid 
 3,3’-dichlorobenzidine 
 benzoic acid 
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
 4-chloroaniline 
8151 Solid 
 dinoseb 
 

LCS Corrective Action Samples analyzed along with an LCS that is determined to be "out of control" shall be considered suspect and the 
samples reprocessed and re-analyzed or the data reported with appropriate data qualifying codes. 

Matrix Spike and Duplicate (MS and MSD) DoD clients should provide a minimum of 3 MS/MSD samples for a new or unknown matrix.  In this case, compare the % 
mean recoveries and standard deviations for each analyte recovered in the new matrix to the DoD LCS means and 
control limits generated for clean matrices.  These should be within the limits published in Appendix DoD-D (v3) and G 
(v4.1). 
Analyze one MS and MSD using the same environmental matrix collected for the specific DoD project in each prep batch 
of DoD samples.  If there is insufficient sample material, it must be noted in the case narrative. 
All target analytes must be spiked in the project-specific MS and MSD. 
The RPD must be calculated as a comparison of measured concentrations. 
Results for MS and MSD must be evaluated against DoD acceptance criteria for the LCS. 
Corrective actions for matrix spike failures can vary from project to project and depend on project-specific data quality 
objectives (DQOs).   

• Organic cleanup procedures should be considered, i.e., sulfur removal for 8081A and 8082, sulfuric acid washing for 
8082, Florisil column cleanup for 8081A, and GPC for biological or soil samples. 

• Dilution of the sample can reduce the level of interferences, but will result in higher reporting limits and so should be 
compared to DQOs. 

• Re-preparation and reanalysis to confirm matrix interference is not beneficial if the laboratory has objective evidence 
of matrix interferences.  This should be discussed in advance.  If reanalysis is required when documented evidence 
of interference is present, this should be specified in the project documents and communicated to the analysts 
accordingly. 

Surrogates Compare surrogate spike recoveries to project-specific limits specified by the client or the QSM limits, if project-specific 
limits are not available. 
If DoD limits are not available, use in-house limits. 

Internal Standards Add internal standards to samples, controls, and blanks per reference Method. 
Reanalyze any samples associated with out-of-control results. 

Method Blanks (MB) Analyze one blank per batch. 
Acceptance criteria for MB: 
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
• < ½ of the reporting limit for each analyte, 
• or < 1/10 of the regulatory limit, 
• or < 1/10 of the sample results, whichever is greater. 

For common lab contaminants:  8260B: Methylene Chloride, Acetone and 2-Butanone.  8270C:  Phthalates.  
6010B/6020: Copper, Iron, Lead (Trace ICP only), Zinc, Chromium and Tin, the concentration cannot exceed the 
reporting limit. 
If the blank is contaminated: 

• Investigate and take measures to minimize or eliminate contamination. 
• Any sample associated with a failed blank must be reprocessed, unless the sample is ND. 
• If insufficient volume remains to reprocess the sample, then apply a B-flag to all results for the specific analyte(s) in 

all samples associated with the failed blank. 
• Document any corrective action. 
 

NOTE: TA Pittsburgh’s LIMS automatically applies a B flag to results when the method blank exceeds the MDL, rather 
than ½ RL (i.e., we are over-flagging).  However, analysts take corrective action only if the blank result exceeds 
½ RL and the situation is explained in the final report case narrative. 

Sample Duplicates "Matrix duplicates" are replicate aliquots of the same sample taken through the entire analytical procedure.  The matrix 
duplicate provides a usable measure of precision only when target analytes are found in the selected sample.  The 
frequency of duplicate analysis is determined by the project or as specified in the mandated method. 
If the known concentration of concern is >5 times the LOQ, a matrix duplicate may be analyzed in place of the MSD.  A 
matrix spike is still required.  Duplicate analyses should be performed at a minimum frequency of one per preparatory 
batch per matrix type. 
Results are used to assess analytical precision for a given matrix and are expressed as RPD, which must be calculated 
as a comparison of measured concentrations.  Acceptance criteria are either specified in the mandated method or 
established by the lab. 

Holding Time (HT) Holding time is the time elapsed from the time of sampling to the time of extraction or analysis, as appropriate. 
Include both date and time of analysis as part of the laboratory report.  If the time of the sample collection is not provided, 
assume the most conservative, i.e., the earliest, time of day. 
NOTE: TA Pittsburgh routinely reports date and time of analysis.  However, TA Pittsburgh normally calculates holding 

time to the same units as expressed in the reference methods.  For example, if the holding time is expressed in 
hours, then TA Pittsburgh measures to the hour; and if expressed in days, then to the day.  TA Pittsburgh 
practice is consistent with the reference methods.  For most projects, this is not considered a variance, TA 
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
Pittsburgh ensures that this practice is brought to the attention of project personnel. 

Client Approval Needed for Some Preferred 
Methods 

Any modifications to existing method requirements require project-specific approval by DoD personnel. 
Soxhlet extraction (SW3540/3541) is preferred by the USACE.  Written approval is needed to use sonication (SW3550B) 
instead.  The laboratory performs SW3550B/C only for Method 8151A. 
 

Aliquotting and Subsampling Procedures shall address laboratory practices for the handling, subsampling, and documenting of extraneous materials 
(e.g., rocks, twigs, vegetation, etc.) present in samples. 
Subsampling must be consistent with ASTM D6323 and EPA/660/R-03/027.  Pittsburgh SOP# PT-QA-024. 
Targeting weights is not allowed. 
Water samples must be aliquotted by volume using Class A glassware. 
Do not decant or filter samples, unless required by the method or approved for the project. 
Sample containers for extractable organics must be solvent rinsed, and the rinse included in the extraction. 

Data Qualifier Flags Flagging should be used only as a last resort.  Data should be flagged only after corrective action has been performed. 
U - Undetected at the LOD – the associated data is the LOD, adjusted by any dilution factor used in the analysis. 
J - Estimated:  The analyte was positively identified; quantitation is an estimation; e.g., matrix interference, below 

standard, outside the calibration range, between MDL and RL. 
B - Blank contamination:  The analyte was detected above ½ the RL in an associated blank. 
N - Non-target analyte:  The analyte is a tentatively identified compound (TIC) using mass spec. 
LC - LCS recovery 
* - surrogate recovery failed. Z- Internal Standard failure.  AB – ICSA/ICASAB – Quality control failed. CV – CCV failure.  
Qualifiers may be combined when appropriate. 
See flagging protocols for the LIMS in Attachment 1. 

Manual Integration When manual integrations are performed, raw data records shall include the following: 
• A complete audit trail for those manipulations. 
• Raw data output showing the results of the manual integration (i.e., chromatograms or manually integrated peaks) 
• Notation of rationale. 
• Date 
• Signature/initials of person performing manual operation (electronic signature is acceptable).  
 
Identify all manual integrations in the case narrative: 
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
The laboratory provides this information as an attachment to the case narrative. 

For acceptable manual integration procedures also refer to policy CA-Q-S-002, Manual Integration. 
 

Reporting & Records Report all results for solids on a dry-weight basis.  Project managers must consider those methods that include a drying 
step in order to avoid double correction for moisture content (LIMS set-up) e.g. TOC. 
Report the date and time of analysis for all tests. 
 
Report DLs, LODs, and LOQs that are adjusted for dilutions with sample results. 
Report all dilutions. 
 
Both date and time of analysis are considered to be essential information and shall be included as part of the analytical 
record. 
 
Identify all samples for which manual integration was necessary. 
Version 4.1 Reporting Results: 
Guidance: Detection limit (DL) = 2, Limit of Detection (LOD) = 4, Limit of Quantitation (LOQ) = 15, sample is undiluted 
Sample #1: Analytical result: Not detected; reported result : 4U 
Sample #2: Analytical result: 2; reported result : 4J 
Sample #3: Analytical result: 10; reported result : 10J 
Sample #4: Analytical result: 15; reported result : 15 
 

Proficiency Testing The lab must participate in a PT program as defined by NELAC. Successful PT performance is required for all fields of 
testing for which commercial PT materials are available. 

Corrective Actions Managers, including the quality manager, are responsible for acting upon corrective action report reviews and are 
ultimately accountable for the follow-through, verification, and evaluation of these corrective actions. 

Measuring & Test Equipment Check balance calibration daily or before use with 2 weights that bracket target weight(s).  Balances shall be calibrated 
annually by a certified technician. 
Acceptance criteria for analytical balance checks are ±0.1% or ±0.5 mg, whichever is larger, unless method-specific 
guidance exists.  For top-loading balances, see ASTM D 4753. (v4.1) 
Standard weights must be calibrated every 5 years and require a third-party certificate of acceptance. 
Monitor refrigerator/freezer temperatures daily.  Refrigerators are controlled to 4 ± 2 °C, and freezers to -10 to -20 °C (≤-
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GENERAL REQUIREMENTS FOR ALL LAB SECTIONS 

Requirement DoD QSM v3 and v4.1 
10°C v4.1). 
Check the calibration of liquid-in-glass thermometers when received and annually.  Check the accuracy of electronic 
thermometers against a NIST-traceable thermometer quarterly at 1 temperatures that bracket the target temperatures 
(check at 1 temperature allowed in V4.1). 
Check the accuracy of mechanical pipettes at least quarterly; the volume must be within ±2% of the true volume. 
Precision, RSD < 1%. 
Check the accuracy of non-volumetric glassware/labware that is used for measuring initial sample and final 
extract/digestate volumes on a per lot basis at the time of purchase.  The volume must be within ±3% of the true value.  
RSD ≤3%. 
Check the temperature accuracy of drying ovens before and after.  Temperatures must comply with method-specific 
requirements or be within ±5% of set temperature. 

 

REQUIREMENTS FOR ORGANIC ANALYSIS BY GC AND HPLC (METHODS 8011, 8015B/C, 8021B, 8081A/B, 8082/A, 
8141A/B, 8151A, 8310) 
The following table summarizes the DoD requirements that are specific to the GC and HPLC SW 846 Methods 8011, 8081, 8082, 8141, 
8151 and 8310.  These requirements are in addition to or in place of the requirements listed in section 4.   

Requirements for ORGANIC Analysis BY GC AND HPLC (Methods 8011, 8081A/B, 8082/A, 8141A/B, 8151A and 8310) 
Requirement DoD QSM v3 and v4.1 

Method 8081 (only) Endrin/DDT 
Breakdown Check  

Performed daily prior to analysis of samples.  Degradation must be ≤15% for both Endrin and DDT.  Any problems must be 
corrected.  Do not run samples until degradation is ≤15%. 

Initial Calibration (ICAL) Perform a minimum 5 point calibration for all analytes prior to sample analysis including chlordane and toxaphene.  Acceptance 
Criteria options: 
1. RSD for each analyte ≤ 20%. 
2. Linear least squares regression:  r ≥ 0.995. 
3. Non-linear regression:  coefficient of determination (COD) r2 ≥ 0.99 (6 points must be used for second order).  [This option 

cannot be used for Method 8082, but is allowed for 8082A.] 
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Requirements for ORGANIC Analysis BY GC AND HPLC (Methods 8011, 8081A/B, 8082/A, 8141A/B, 8151A and 8310) 
Requirement DoD QSM v3 and v4.1 

Any problems must be corrected and ICAL repeated.  No sample can be run until ICAL is successful. 
For PCB analysis, a mixture of Aroclors 1016 and 1260 is normally used to establish detector calibration linearity, unless project-
specific data suggest the presence of other Aroclors.  Also analyze a mid and low standard for each of the remaining Aroclors for 
pattern recognition and response factor. If Aroclors other than 1016 and 1260 are detected, a multi-point calibration will be 
performed for those Aroclors and the associated samples will be reanalyzed. 
  
Quantitation for multi-component analytes such as chlordane, toxaphene, and Aroclors must be performed using a 5-point 
calibration. Results may not be quantitated using a single point.  

Second-Source Calibration 
Verification 

Measure a second-source standard once after each ICAL. 
Acceptance limits for all analytes is ± 20% of expected value. 
Correct any problems and verify second-source standard.  Rerun standard.  If that fails, correct problem and repeat ICAL.  No 
samples may be analyzed until the second-source calibration verification is successful. 
 
Version 4.1: 
Acceptance limits for HPLC Methods: All analytes within ± 15% of expected value.  For GC methods ± 20% of expected value. 

RT Window Position Establish the RT window position for each analyte and surrogate once per ICAL and at the beginning of the analytical shift.  Set 
position using the midpoint standard of the calibration curve or the value in the CCV run at the beginning of the analytical shift. 

RT Window Verification Verify RT window for each analyte and surrogate for each calibration verification. 
The analyte must be within the established window.  Any problems must be corrected and all samples reanalyzed since the last 
acceptable RT check.  If they fail, redo the ICAL and reset RT window. 
If CCV, apply a CV-flag to all results for analytes outside the established window.  Must have verified RT window at the initial 
calibration verification. 

Retention Time (RT) Window 
Width 

Perform 72-hour study at method set-up and after major maintenance (e.g., column change) to calculate the RT window width for 
each analyte and surrogate.  RT width is ± 3 times the standard deviation for each analyte RT. 

Continuing Calibration Verification 
(CCV) 

CCV concentration ≤ midpoint of calibration range. 
Run at beginning of day, after every 10 field samples, and at the end of the analysis sequence. 
All analytes must be within ± 20% of expected value from ICAL. 
Correct any problems, repeat CCV, and reanalyze all samples since last successful CCV.  
Apply Q-flag to all results for the specific analyte(s) in all samples since the last acceptable CCV if reanalysis is not possible. 
If %D for an individual analyte > 20%, no samples may be analyzed until the problem has been corrected. 
 
Version 4.1: 
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Requirements for ORGANIC Analysis BY GC AND HPLC (Methods 8011, 8081A/B, 8082/A, 8141A/B, 8151A and 8310) 
Requirement DoD QSM v3 and v4.1 

Acceptance limits for GC Methods: All analytes within ± 20% of expected value. 
Acceptance limits for HPLC Methods: All analytes within ± 15% of expected value. 
Corrective Action:  Correct problem, then rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since 
the last successful calibration verification.   If reanalysis cannot be performed, data must be qualified and explained in the case 
narrative. Apply CV-flag to all results for the specific analyte(s) in all samples since the last acceptable calibration verification.   
Problem must be corrected. Results may not be reported without a valid CCV. Flagging is only appropriate in cases where the 
samples cannot be reanalyzed.  
 

LCS Include all analyte(s) in LCS that are required to be reported, including surrogates.  Run one LCS per prep batch. 
Acceptance criteria are specified by DoD, if available. 
Correct any problems then re-prep and reanalyze the LCS and all associated samples for failed analytes.  If insufficient sample, 
then notify the client and apply LC-flag to specific analyte(s) in all samples in the associated prep batch. 

Matrix Spike Run one per prep batch.  Use DoD-specific criteria for LCS.  For failures, consult project-specific DQOs and contact client for 
additional measures to be taken. 
For specific analyte(s) in parent sample, apply a-flag for Organics if acceptance criteria are not met. 
The MS is for matrix evaluation only.  If MS falls outside LCS limits, evaluate data to determine the source of the difference and to 
determine if there is a matrix effect or analytical error. 

MSD or Sample Duplicate Run one per prep batch.  RPD should be ≤ 30%. 
For failures, consult project-specific DQOs and contact client for additional measures to be taken. 
For specific analyte(s) in parent sample, apply a-flag for Organics  if acceptance criteria are not met. 
The MS is for matrix evaluation only.  If MS falls outside LCS limits, evaluate data to determine the source of the difference. 

Surrogates Spike all field and QC samples with analytes identified in DoD QSM Appendix DoD-D.  Must meet DoD LCS acceptance criteria, 
otherwise method-specified criteria or lab's in-house criteria. 
For QC and field samples, correct any problems, then re-prep and reanalyze all failed samples for failed surrogates in the 
associated prep batch.  If obvious chromatographic interference with surrogate is present, reanalysis may not be necessary. 
For specific analyte(s) in the effected field sample, apply *-flag if acceptance criteria are not met.   
For 8082 PCB analysis, if both surrogates TCMX and DCBP are analyzed and results are processed for both, then report both 
even if only one is included in the project work plan. 
 

Confirmation of Positive Results All positive results must be confirmed except toxaphene and technical chlordane in QSM Version 3 (version 4.1 requires 
confirmation for these analytes). 
Calibration and QC criteria are the same as for the primary column analysis.  The RPD between results for the primary and 
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Requirements for ORGANIC Analysis BY GC AND HPLC (Methods 8011, 8081A/B, 8082/A, 8141A/B, 8151A and 8310) 
Requirement DoD QSM v3 and v4.1 

secondary columns must be ≤ 40%. 
Apply J-flag if RPD > 40% or Q-flag if sample is not confirmed and discuss in case narrative.  Report the higher of the 2 confirmed 
results unless overlapping peaks are causing erroneously high results then report the unaffected result and document in case 
narrative. 
 
Version 4.1: 
If the method does not include reporting requirements, then report the results from the primary column or detector, unless there is 
a scientifically valid and documented reason for not doing so. 
Apply PG-flag if RPD > 40%. 
Confirmation is required for all methods except 8015.  
 

Results Between DL (MDL) and 
LOQ (RL)  
Version 4.1 
Results between DL, LOD, and 
LOQ 

 
 
Apply J-flag to all results between DL and LOQ. 
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REQUIREMENTS FOR ORGANIC ANALYSIS BY GC/MS (METHODS 8260B AND 8270C/D) 
The following table summarizes the DoD requirements that are specific to the GC/MS SW 846 Methods 8260 and 8270.  These 
requirements are in addition to or in place of the requirements listed in section 4.   

Requirements for ORGANIC Analysis BY GC/MS (Methods 8260B and 8270C/D) 
Requirement DoD QSM v3 and v4.1 

Tuning Perform tuning prior to calibration and every 12 hours during sample analysis.  Use method specified tuning and criteria. 
If unsuccessful, retune and verify.  Rerun any affected samples. 
No samples may be accepted without a valid tune. 

Method 8270 (only) 
Breakdown Check (GC 
Performance Check) 

Performed daily prior to analysis of samples. 
Degradation must be ≤20% for DDT. 
Any problems must be corrected.  Do not run samples until degradation is ≤ 20%.   
 
Benzidine and pentachlorophenol should be present at their normal responses and peak tailing should not exceed a factor of 2. 
 

Initial Calibration (ICAL) Perform a minimum 5 point calibration for all analytes prior to sample analysis.  Acceptance Criteria options: 
1. Average response factor (RF) for SPCCs: 

VOCs ≥ 0.30 for chlorobenzene and 1,1,2,2-tetrachloroethane 
≥ 0.1 for chloromethane, bromoform, and 1,1-dichloroethane 

SVOCs ≥ 0.050 
2. RSD for RFs for CCCs: 

VOCs and SVOCs ≤ 30% and one option below: 
Option 1: RSD for each analyte ≤ 15% 
Option 2: linear least squares regression r ≥ 0.995 
Option 3: non-linear regression coefficient of determination (COD) r2 ≥ 0.99 (6 points for second order) 

Any problems must be corrected and ICAL repeated.  No sample can be run until ICAL is successful. 
Second-Source Calibration 
Verification 

Measure a second-source standard once after each ICAL. 
Acceptance limits for all analytes is ± 25% of expected value. 
Any problems must be corrected.  No samples may be analyzed until the second-source calibration verification is successful. 
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Requirements for ORGANIC Analysis BY GC/MS (Methods 8260B and 8270C/D) 
Requirement DoD QSM v3 and v4.1 

Version 4.1: 
All analytes must be within ± 20% of the true value.  

RT Window Position Establish the RT window position for each analyte and surrogate once per ICAL and at the beginning of the analytical shift.  Set 
position using the midpoint standard of the calibration curve. 

Relative Retention Time (RRT) 
Verification 

Evaluate RRTs for each sample. 
RRT of each target analyte in each calibration standard must be within ± 0.06 RRT units. 
Correct any problems, then rerun ICAL. 

Continuing calibration 
Verification (CCV) 

CCV concentration ≤ midpoint of calibration range. 
Run before sample analysis and every 12 hours of analysis time. 
The average RF for SPCCs must meet following criteria: 

VOCs ≥ 0.30 for chlorobenzene and 1,1,2,2-tetrachloroethane 
≥ 0.1 for chloromethane, bromoform, and 1,1-dichloroethane 

SVOCs ≥ 0.050 
The %Difference/Drift for CCCs for both VOCs and SVOCs must meet the following criteria:  ≤ 20%.  Note that "D" is "difference" 
when using RFs or "drift" when using regression or non-linear calibration. 
Correct any problems then rerun the CCV.  If that fails, repeat the ICAL. 
Apply Q-flag if no sample material remains and analyte fails criteria. 
 
Version 4.1: 
Acceptance limits all analytes and surrogates  ≤ 20% D.   
Corrective Action:  DoD project level approval must be obtained for each of the failed analytes or corrective action must be taken.  
Correct problem, then rerun calibration verification. If that fails, then repeat ICAL. Reanalyze all samples since last acceptable CCV.  
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply CV-flag to all results for the 
specific analyte(s) in all samples since last acceptable CCV.  Problem must be corrected. Results may not be reported without a 
valid CCV. Flagging is only appropriate in cases where the samples cannot be reanalyzed. 

 
Internal Standards Verification 

 
Use internal standard in all field samples and standards. 
RT must be ± 30 seconds from RT of the midpoint standard in the ICAL.  EICP area must be within -50% to 100% of ICAL midpoint 
standard. 
For any failures, inspect mass spec and GC for malfunctions.  Samples analyzed while measurement system was malfunctioning 
must be reanalyzed.  If corrective action fails in field samples, apply Z-flag to analytes associated with the non-compliant IS.  
Flagging is not appropriate for failed standards. 
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Requirements for ORGANIC Analysis BY GC/MS (Methods 8260B and 8270C/D) 
Requirement DoD QSM v3 and v4.1 

Sample results are not acceptable without a valid IS verification.  
Method Blank Every field sample, standard, and QC sample. 

 
No analytes detected > ½ RL and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is greater). 
Blank result must not otherwise affect sample results. For common laboratory contaminants, no analytes detected > RL (see Box D-
1). 
Corrective Action:  Correct problem, then see criteria in Box D-1. If required, reprep and reanalyze method blank and all samples 
processed with the contaminated blank. 
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases where 
the samples cannot be reanalyzed. 

LCS Include all analyte(s) in LCS that are required to be reported, including surrogates.  Run one LCS per prep batch. 
Acceptance criteria are specified by DoD, if available. 
Correct any problems then re-prep and reanalyze the LCS and all associated samples for failed analytes.  If insufficient sample or 
corrective action fails, then apply LC-flag to specific analyte(s) in all samples in the associated prep batch. 

Matrix Spike Run one pre prep batch.  Use DoD-specific criteria for LCS.  For failures, consult project-specific DQOs and contact client for 
additional measures to be taken. 
For specific analyte(s) in parent sample, apply a-flag for Organics  if acceptance criteria are not met. 
The MS is for matrix evaluation only.  If MS falls outside LCS limits, evaluate data to determine the source of the difference and to 
determine if there is a matrix effect or analytical error. 

MSD or Sample Duplicate Run one per prep batch.  RPD should be ≤ 30%. 
For failures, consult project-specific DQOs and contact client for additional measures to be taken. 
For specific analyte(s) in parent sample, apply a-flag for Organics if acceptance criteria are not met. 
The MS is for matrix evaluation only.  If MS falls outside LCS limits, evaluate data to determine the source of the difference. 

Surrogates Spike all field and QC samples with analytes identified in DoD QSM Appendix DoD-D.  Must meet DoD LCS acceptance criteria, 
otherwise method-specified criteria or lab's in-house criteria. 
For QC and field samples, correct any problems, then re-prep and reanalyze all failed samples for failed surrogates in the associated 
prep batch.  If obvious chromatographic interference with surrogate is present, reanalysis may not be necessary. 
For specific analyte(s) in the effected field sample, apply *-flag if acceptance criteria are not met.   
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Requirements for ORGANIC Analysis BY GC/MS (Methods 8260B and 8270C/D) 
Requirement DoD QSM v3 and v4.1 

 
Results Between LOD (MDL) 
and LOQ (RL)  

Apply J-flag to all results between LOD and LOQ. 
Version 4.1: 
Apply J-flag to all results between DL and LOQ. 
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Requirements for INORGANIC Analysis (metals) BY ICP, ICPMS, AND CVAA (Methods 6010B/C, 6020/A, and 7000 series) 

The following table summarizes the DoD requirements that are specific to the ICP, ICP/MS, and CVAA.  SW-846 Methods 6010B/C, 
6020/A, and 7000 series, respectively.   

Requirements for INORGANIC Analysis (metals) BY ICP, ICPMS, AND CVAA (Methods 6010B, 6020, and 7000 series) 
Requirement DoD QSM v3 and v4.1 

Instrument Detection Limit 
Study (ICP ) 

Perform an IDL study every 3 months. 
IDLs must be ≤ MDL. 
Samples cannot be analyzed without a valid IDL. 
 
For ICPMS IDLs to be done at  initial set-up and after significant change in instrument type, personnel, test method, or sample 
matrix. 
 
Version 4.1:  
IDL shall be ≤ LOD 

Linear Dynamic Range (LDR) 
or High Level Check Standard 
(ICP & ICP/MS) 

Run an LDR or high-level check standard at least once every 6 months.   
Must be within ± 10% of expected value.  

MS Tuning Tuning must be performed prior to initial calibration.  The following acceptance criteria apply: 
 Mass calibration: ≤ 0.1 amu from the true value 
 Resolution: < 0.9 amu full width at 10% peak height 
 Stability: RSD ≤ 5% for at least 4 replicate analytes 
If tuning fails, then retune instrument and reanalyze tuning solutions.  Do not analyze samples without a valid MS tune. 

Initial Calibration (ICAL) ICP: Measure a minimum of one high standard and a calibration blank.  If more than one standard used, then r must be ≥ 
0.995, otherwise no acceptance criteria. 

ICP/MS: If more than one standard used, then r must be ≥ 0.995 
CVAA: Measure a minimum of 5 standards and a calibration blank; r must be ≥ 0.995. 
The ICAL must pass before running any samples. 
NOTE: The laboratory currently performs three burns for the ICAPES method. 

Second-Source Calibration 
Verification (Initial Calibration 

Run second-source standard once after each ICAL and prior to sample analysis. 
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Requirements for INORGANIC Analysis (metals) BY ICP, ICPMS, AND CVAA (Methods 6010B, 6020, and 7000 series) 
Requirement DoD QSM v3 and v4.1 

Verification or ICV) Must be within ± 10% of expected value for all analytes. 
Correct any problems, verify standard, and rerun ICV.  If that fails, correct problem and rerun ICAL.  Verification must pass before 
running any samples. 

Continuing Calibration 
Verification (CCV) 

Run CCV at beginning of day, after every 10 samples, and at the end of the analysis sequence. 
ICP:within ± 10% of expected value 
ICP/MS:within ± 10% of expected value 
CVAA: within ± 20% of expected value 
Correct any problems, then rerun CCV.  If that fails, then repeat ICAL.  Reanalyze all samples since last successful CCV.  Results 
cannot be reported without a valid CCV. 

Low-Level Calibration Check 
(ICP & ICP/MS)  

Run low-level standard at a concentration ≤ RL daily after one-point ICAL. 
Must be within ± 20% of expected value. 
Correct any problems, then reanalyze.  Results cannot be reported without a valid low-level check. 

Calibration Blank Analyze calibration blank before analyzing samples, after every 10 samples, and at the end of the analysis sequence. 
No analytes detected > LOD (MDLV). 
Correct any problems, then re-prep and reanalyze the calibration blank and 10 previous samples. 
 
Apply CB-flag to all results for specific analyte(s) in all samples associated with the failed blank. 

Interference Check Solution 
(ICS) (ICP & ICP/MS) 

Run the ISC at the beginning of an analytical run. 
ICS-A:Absolute value of concentration for non-spiked analytes must be < LOD (except for the following trace impurities verified by 
the vendor Inorganic Ventures: Ag, As, Ba, Fe, Cd, Cu, Mn, Ni, Pb, Sb, Se, Sr, Tl, V and Zn). 
ICS-AB:Within ± 20% of expected value. 
Correct any problems and reanalyze ICS.  Do not analyze samples without a valid ICS.  Terminate analysis; locate and correct 
problem; reanalyze ICS, reanalyze all samples.  If corrective action fails, apply AB-flag to all results for specific analyte(s) in all 
samples associated with the ICS. 
NOTE: TA Pittsburgh has a letter from the ICSA standards manufacturer for many of the elements.  The current version of TA 

Pittsburgh’s variance requests for this issue should be included for each project. 
Method Blank One per preparatory batch. 

 
No analytes detected > ½ RL and greater than 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever is 
greater). Blank result must not otherwise affect sample results. For common laboratory contaminants, no analytes detected > RL 
(see Box D-1). 
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Requirements for INORGANIC Analysis (metals) BY ICP, ICPMS, AND CVAA (Methods 6010B, 6020, and 7000 series) 
Requirement DoD QSM v3 and v4.1 

 
Correct problem, then see criteria in Box D-1. If required, reprep and reanalyze method blank and all samples processed with the 
contaminated blank. 
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch.  Problem must be corrected. Results may not be reported 
without a valid method blank. Flagging is only appropriate in cases where the samples cannot be reanalyzed 

LCS Run one LCS will all analytes required to be reported per prep batch.  Recovery must meet DoD QSM limits, if available. 
6010 & 7470 Water: 80-120% (ME limits are 80-120%, except Mo, Se, and Ag, which have limits 75-120%.) 
6010 & 7471 Soil: 80-120%, except Ag 75-120% (ME limits are 80-120%, except Al, SB, Mo, Se, and Zn, which have limits 

75-120%, and Ag 70-125%.) 
6020:  Water/Solid:  80-120% 
Correct any problems, then re-prep and reanalyze LCS and associated samples for failed analytes in all samples in the associated 
batch.  If corrective action fails, apply LC-flag to specific analyte(s) in all samples in associated batch. 

Dilution Test (ICP only) Run dilution test with each prep batch. 
Five-fold dilution must agree within ± 10% of original determination.  If test fails criteria, then perform following corrective action: 
ICP: Perform post-digestion spike (PDS) addition.  Flagging criteria is not appropriate.  Only applicable for samples with 
concentrations > 50 x LOQ. 

  
Post-Digestion Spike (PDS) 
Addition (ICP) 

Perform PDS when dilution test fails or analyte conc in all samples is <50 x LOD for ICP.  Spike addition must result in level 
between 10 - 100 x MDL. 
Recovery must be within 75 - 125 % of expected result. 
If PDS fails, then run samples by method of standard addition (MSA) or apply W-flag to all sample results (for same matrix) for 
specific analyte(s) for all samples associated with the PDS. 
Spike addition should produce a concentration of 10 – 100 x LOQ. 

MSA or Internal Standard 
Calibration 

Run MSA or internal standard calibration when matrix interference is confirmed.  Document use of MSA in case narrative. 

Matrix Spike (MS) Run one MS per prep batch.  Use DoD acceptance criteria for LCS. 
If MS fails, consult project-specific DQOs and contact client to see if additional measures need to be taken. 
For specific analyte(s) in parent sample, apply N-flag or Inroganics if acceptance criteria are not met. 
The MS is for matrix evaluation only.  If MS falls outside LCS limits, evaluate data to determine the source of the difference and to 
determine if there is a matrix effect or analytical error.  
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Requirements for INORGANIC Analysis (metals) BY ICP, ICPMS, AND CVAA (Methods 6010B, 6020, and 7000 series) 
Requirement DoD QSM v3 and v4.1 

MSD or Sample Duplicate Analyze one MSD or sample duplicate per prep batch per matrix.  RPD between duplicates must be ≤ 20%. 
For failures, consult project-specific DQOs and contact client for additional measures to be taken. 
For specific analyte(s) in parent sample, apply N-flag or Inroganics if acceptance criteria are not met. 
The MS is for matrix evaluation only.  If MS falls outside LCS limits, evaluate data to determine the source of the difference. 

Internal Standard (IS) (ICP/MS 
Only) 

Add IS to every sample. 
IS intensity must be within 30 - 120% of intensity of the IS in the ICAL. 
Perform corrective action as described in Method 6020. 
Note: TA Pittsburgh uses internal standard for method 6010 as well. 

Results Between LOD (MDL) 
and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 
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REQUIREMENTS FOR WET CHEMISTRY (METHODS 7196, 9010/9012, AND 9056) 
The following tables summarize the DoD requirements that are specific to Wet Chemistry Methods 7196, 9010/9012, and 9056.   

Requirements for COLORIMETRIC HEXAVALENT CHROMIUM Analysis (Method 7196) 
Requirement DoD QSM v4.1 

Reference Blank (Reagent 
Water) 

Analyze before beginning standards or sample analysis.  Use for blank subtraction of standards, field samples, and QC samples. 
For turbid field samples, a turbidity blank must be used instead of the reference blank. 

Initial Calibration Perform ICAL daily prior to sample analysis using a minimum of 3 standards plus a calibration blank. 
Correlation coefficient r must be ≥ 0.995. 
Do not analyze samples unless ICAL passes criteria. 

Second-Source Calibration 
Verification (ICV) 

Run ICV before beginning a sample run. 
Value of ICV must be within ± 10% of expected value. 
Correct any problems and verify second-source standard.  Rerun ICV.  If that fails, correct any problems and repeat ICAL.  
Reanalyze all samples since last successful calibration. 

Continuing Calibration 
Verification (CCV) 

Run CCV after every 15 samples and at the end of the analysis sequence. 
Value must be within ± 10% of expected value. 
Correct any problems then repeat CCV and reanalyze all samples since the last successful calibration verification. 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply CV-flag to all results for the 
specific analyte(s) in all samples since the last acceptable calibration verification.  Problem must be corrected. No samples may be 
run until calibration has been verified. Flagging is only appropriate in cases where the samples cannot be reanalyzed. 
 

Method Blank One per prep batch.  
No analyte detected > 1/2 the reporting limit and > 1/10 the amount measured in any sample or 1/10 the regulatory limit 
(whichever is greater). 
 
If the method blank is contaminated as described above, then the laboratory shall reprocess affected samples in a subsequent 
preparation batch, except when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. (Box D-1).   
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases 
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Requirements for COLORIMETRIC HEXAVALENT CHROMIUM Analysis (Method 7196) 
Requirement DoD QSM v4.1 

where the samples cannot be reanalyzed. 
LCS One per prep batch.  QC acceptance criteria 85-115%. 

Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed 
analyte in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in 
Appendix G.  If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to 
specific analyte(s) in all samples in the associated preparatory batch. Problem must be corrected. Results may not be reported 
without a valid LCS. Flagging is only appropriate in cases where the samples cannot be reanalyzed. 

Sample Matrix Verification 
(also known as Matrix Spike) 

Once for every sample matrix analyzed. 
Spike recovery within 85–115%. 
If check indicates interference, dilute and reanalyze sample; persistent interference may indicate the need to use alternative 
method or analytical conditions, or to use method of standard additions.  Flagging is not appropriate. 
 
Verification check ensures lack of reducing condition or interference from matrix. Additional corrective actions are identified in 
Method 7196A (7.4 and 7.5) and SOP # PT-WC-015. 

MSD or Sample Duplicate For aqueous matrix, run one MS/MSD pair per every 10 samples per matrix.  For solid matrix, run one MS/MSD pair per prep 
batch per matrix. 
Spike recovery within 85–115%.  RPD between duplicates must be ≤ 20% for aqueous matrix, and ≤ 30% for solid matrix. 
Examine project-specific DQOs. Contact the client to determine if additional measures are to be taken. Flagging criteria are not 
appropriate. 
 

Pre-digestion Matrix Spikes 
Method 3060 Solid Matrix 
Only (Soluble and Insoluble) 

Analyze one soluble and one insoluble pre-digestion MS pre prep batch prior to analysis.  MS recoveries must be within 75 - 
125%. 
Correct any problems and rehomogenize, redigest, and reanalyze samples.  If that fails, evaluate against LCS results.  If corrective 
action fails, apply N-flag to specific analyte(s) in all samples in the associated prep batch. 

Results Between LOD 
(MDL) and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 
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Requirements for CYANIDE Analysis (Methods 9010/9012) 

Requirement DoD QSM v4.1 
Initial Calibration Run initial calibration, using at least 6 standards and a calibration blank, daily prior to sample analysis. 

Correlation coefficient r must be ≥ 0.995 for linear regression.  Do not analyze samples unless ICAL passes criteria. 
Distilled Standards Analyze one high and one low distilled standard once per multipoint calibration. 

Values must be within ± 15% of true value. 
Correct any problems, then repeat.  Do not analyze samples until distilled standards have passed. 

Second-Source Calibration 
Verification 

Analyze second-source calibration verification check standard once after each multipoint calibration. 
Value must be within ± 15% of expected value. 
Correct any problems and verify standard.  Rerun verification.  If that fails, correct any problems and repeat ICAL. 

Method Blank One per prep batch. 
No analyte detected > 1/2 the reporting limit and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever 
is greater). 
 
If the method blank is contaminated as described above, then the laboratory shall reprocess affected samples in a subsequent 
preparation batch, except when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. (Box D-1).   
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases where 
the samples cannot be reanalyzed. 

LCS One per prep batch.  QC acceptance criteria 85-115%. 
Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed analyte 
in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in Appendix G.  If 
reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to specific analyte(s) in all 
samples in the associated preparatory batch. Problem must be corrected. Results may not be reported without a valid LCS. Flagging 
is only appropriate in cases where the samples cannot be reanalyzed. 

MS/MSD For 9010, run one MS/MSD pair per prep batch per matrix.  For 9012, run one MS/MSD pair per every 10 samples per matrix. 
Use LCS QC acceptance criteria. % Recovery within 85-115%, RPD ≤ 20% RPD between MS and MSD. 
Apply N-flag Inorganics for the specific analyte(s) in parent sample if acceptance criteria not met.  Contact client to determine if 
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Requirements for CYANIDE Analysis (Methods 9010/9012) 
Requirement DoD QSM v4.1 

additional measures are desired. 
Sample Duplicate (or Matrix 
Spike duplicate (MSD)) 

Analyze duplicate sample once per every 20 samples. 
% Difference between MS or MSD or sample and sample duplicates must be ± 20%. 
Correct any problems and reanalyze sample and duplicate.  Apply N-flag Inorganics if sample cannot be rerun or reanalysis does not 
correct problem. 

Results Between LOD 
(MDL) and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 

 
Requirements for COMMON ANIONS Analysis (Method 9056) 

Requirement DoD QSM v4.1 
Initial Calibration Run initial calibration for all analytes, using at least 3 standards and a calibration blank, prior to sample analysis. 

Correlation coefficient r must be ≥ 0.995 for linear regression. 
Corrective Action: If fails, correct problem and repeat ICAL.  Flagging criteria are not appropriate.  NO samples can be run until ICAL 
passes. 

Second-Source Calibration 
Verification 

Analyze second-source calibration verification check standard once after each multipoint calibration. 
Value for all analytes must be within ± 10% of expected value. 
Correct any problems and verify standard.  Rerun verification.  If that fails, correct any problems and repeat ICAL. 

RT Window Position Establish RT window position for each analyte once per multipoint calibration.  Position shall be at set using the midpoint standard of 
the ICAL curve when ICAL is performed.  On days when ICAL is not performed, the initial CCV is used. 

Retention Time (RT) 
Window Width 

Calculate RT window width for each analyte after method set-up and after major maintenance (e.g., column change).  RT width is ± 3 
times standard deviation for each analyte over 24-hour period. 

RT Window Verification RT window verification is performed for each CCV. 
Each analyte peak must fall within the established window. 
Correct any problems, then reanalyze all samples since the last RT check.  If they fail, redo the ICAL and reset RT window. 

Initial Calibration Verification 
(ICV) (second source) 

Perform ICV daily before sample analysis, after each ICAL. 
All analytes must be within ± 10% of expected value AND RTs must be within established windows. 
Corrective Action:  Correct any problems, rerun ICV.  If that fails, then repeat ICAL.  Flagging is not appropriate. 

Method Blank One per prep batch. 
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Requirements for COMMON ANIONS Analysis (Method 9056) 
Requirement DoD QSM v4.1 

No analyte detected > 1/2 the reporting limit and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever 
is greater). 
If the method blank is contaminated as described above, then the laboratory shall reprocess affected samples in a subsequent 
preparation batch, except when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. (Box D-1).   
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases where 
the samples cannot be reanalyzed. 

LCS One per prep batch.  QC acceptance criteria 80-120%. 
Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed analyte 
in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in Appendix G.  If 
reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to specific analyte(s) in all 
samples in the associated preparatory batch. Problem must be corrected. Results may not be reported without a valid LCS. Flagging 
is only appropriate in cases where the samples cannot be reanalyzed. 

Continuing Calibration 
Verification (CCV) 

Run midrange CCV standard after every 10 samples and at the end of the analytical sequence. 
Instrument response must be within ± 10% of expected value. 
Correct any problems, then repeat CCV and reanalyze all samples since last successful calibration verification. 
If reanalysis cannot be performed, data must be qualified.  Apply CVQ-flag to all results for the specific analyte(s) in all samples 
since the last acceptable calibration verification. 

MS/MSD Run one MS/MSD pair per prep batch per matrix. 
Use LCS QC acceptance criteria.  % Recovery within 80-120%.  RPD between MS and MSD must be ≤ 20%. 
Apply N-flag Inorganics for the specific analyte(s) in parent sample if acceptance criteria not met.  Contact client to determine if 
additional measures are desired. 

Sample Duplicate Analyze one sample duplicate per every 10 samples. 
% Difference between sample and its duplicate must be ≤ 10%. 
Corrective Action:  Correct any problems and reanalyze sample and duplicate.  If corrective action fails, apply *-flag to specific 
analyte(s) in the sample. 

Results Between LOD 
(MDL) and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 
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Requirements for TOC Analysis (Method 9060) 
Requirement DoD QSM v4.1 

Initial Calibration Run initial calibration using 5 standards and a calibration blank, prior to sample analysis. 
Correlation coefficient r must be ≥ 0.995 for linear regression. 
Corrective Action:  Correct any problems, rerun ICV.  If that fails, then repeat ICAL.  Flagging is not appropriate.   

  
Initial Calibration Verification 
(ICV) (second source) 

Analyze second-source calibration verification check standard once after each multipoint calibration. 
Perform ICV before sample analysis, after each ICAL. 
All analytes must be within ± 10% of expected value. 
Correct any problems and verify standard.  Rerun verification.  If that fails, correct any problems and repeat ICAL. 

Method Blank One per prep batch. 
No analyte detected > 1/2 the reporting limit and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever 
is greater). 
 
If the method blank is contaminated as described above, then the laboratory shall reprocess affected samples in a subsequent 
preparation batch, except when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. (Box D-1).   
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases where 
the samples cannot be reanalyzed. 

LCS One per prep batch.  QC acceptance criteria 80-120%. 
Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed analyte 
in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in Appendix G.  If 
reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to specific analyte(s) in all 
samples in the associated preparatory batch. Problem must be corrected. Results may not be reported without a valid LCS. Flagging 
is only appropriate in cases where the samples cannot be reanalyzed. 

Continuing Calibration 
Verification (CCV) 

Run midrange CCV standard after every 10 samples and at the end of the analytical sequence. 
Instrument response must be within ± 10% of expected value. 
Correct any problems, then repeat CCV and reanalyze all samples since last successful calibration verification. 
If reanalysis cannot be performed, data must be qualified.  Apply CV-flag to all results for the specific analyte(s) in all samples since 
the last acceptable calibration verification. 
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Requirements for TOC Analysis (Method 9060) 
Requirement DoD QSM v4.1 

MS/MSD Run one MS/MSD pair per 10 samples. 
Use LCS QC acceptance criteria.  % Recovery within 80-120%.  RPD between MS and MSD must be ≤ 20%. 
Apply N-flag Inorganics for the specific analyte(s) in parent sample if acceptance criteria not met.  Contact client to determine if 
additional measures are desired. Apply *-flag for RPD failure. 

Sample Duplicate Analyze one sample duplicate per every 10 samples. 
% Difference between sample and its duplicate must be ≤ 20%. 
Corrective Action:  Correct any problems and reanalyze sample and duplicate.  If corrective action fails, apply *-flag to specific 
analyte(s) in the sample. 

Results Between LOD 
(MDL) and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 
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Requirements for Oil & Grease/TPH Analysis (Methods 1664A/9070B, 9071B) 
Requirement DoD QSM v4.1 

Method Blank One per prep batch. 
No analyte detected > 1/2 the reporting limit and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever 
is greater). 
 
If the method blank is contaminated as described above, then the laboratory shall reprocess affected samples in a subsequent 
preparation batch, except when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. (Box D-1).   
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases where 
the samples cannot be reanalyzed. 

LCS One per prep batch.  QC acceptance criteria HEM 78-114%. SGT-HEM 64-132%. 
Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed analyte 
in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in Appendix G.  If 
reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to specific analyte(s) in all 
samples in the associated preparatory batch. Problem must be corrected. Results may not be reported without a valid LCS. Flagging 
is only appropriate in cases where the samples cannot be reanalyzed. 

MS/MSD Run one MS/MSD pair per batch of samples. Use LCS QC acceptance criteria. 
Percent recovery criteria HEM 78-114%, RPD HEM 18%.  Percent recovery SGT-HEM 64-132%, RPD 34%. 
   
Apply N-flag Inorganics for the specific analyte(s) in parent sample if acceptance criteria not met.  Contact client to determine if 
additional measures are desired.  Apply *-flag for RPD failure. 

Results Between LOD 
(MDL) and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 
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Requirements for Sulfide Analysis (Method 9034/9030B) 
Requirement DoD QSM v4.1 

Method Blank One per prep batch. 
No analyte detected > 1/2 the reporting limit and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever 
is greater). 
 
If the method blank is contaminated as described above, then the laboratory shall reprocess affected samples in a subsequent 
preparation batch, except when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. (Box D-1).   
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases where 
the samples cannot be reanalyzed. 

LCS One per prep batch.  QC acceptance criteria 85-115%. 
Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed analyte 
in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in Appendix G.  If 
reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to specific analyte(s) in all 
samples in the associated preparatory batch. Problem must be corrected. Results may not be reported without a valid LCS. Flagging 
is only appropriate in cases where the samples cannot be reanalyzed. 

ICV/CCV Run ICV at the beginning of analysis.  Run CCV standard after every 10 samples and at the end of the analytical sequence.  Criteria 
must be within ± 15% of expected value. 
Correct any problems, then repeat CCV and reanalyze all samples since last successful CCV. 
If reanalysis cannot be performed, data must be qualified.  Apply CV-flag to all results for the specific analyte(s) in all samples since 
the last acceptable CCV. 

MS/MSD Run one MS/MSD pair per 20 samples. 
% Recovery within 85-115%.  RPD between MS and MSD must be ≤ 20%. 
Apply N-flag Inorganics for the specific analyte(s) in parent sample if acceptance criteria not met.  Contact client to determine if 
additional measures are desired. Apply *-flag for RPD failure. 

Results Between LOD 
(MDL) and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 
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Requirements for TOC Analysis in Soil (Method Lloyd Kahn) 
Requirement DoD QSM v4.1 

Initial Calibration Run initial calibration using 7standards, prior to sample analysis. 
Correlation coefficient r must be ≥ 0.995 for linear regression. 
Corrective Action:  Correct any problems, rerun ICV.  If that fails, then repeat ICAL.  Flagging is not appropriate.   

Initial Calibration Verification 
(ICV) (second source) 

Analyze second-source calibration verification check standard once after each multipoint calibration. 
All analytes must be within ± 15% of expected value. 
Correct any problems and verify standard.  Rerun verification.  If that fails, correct any problems and repeat ICAL. 

ICB/CCB Analyze calibration blank before analyzing samples, after every 20 drops, and at the end of the analysis sequence. 
No analytes detected > LOD (MDLV). 
Correct any problems, then re-prep and reanalyze the calibration blank and 20 previous drops. 
 
Apply CB-flag to all results for specific analyte(s) in all samples associated with the failed blank 

Method Blank One per prep batch. 
No analyte detected > 1/2 the reporting limit and > 1/10 the amount measured in any sample or 1/10 the regulatory limit (whichever 
is greater). 
 
If the method blank is contaminated as described above, then the laboratory shall reprocess affected samples in a subsequent 
preparation batch, except when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. (Box D-1).   
 
If reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply B-flag to all results for the 
specific analyte(s) in all samples in the associated preparatory batch. 
Problem must be corrected. Results may not be reported without a valid method blank. Flagging is only appropriate in cases where 
the samples cannot be reanalyzed. 

LCS One per prep batch.  QC acceptance criteria 75-125%. 
Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed analyte 
in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in Appendix G.  If 
reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to specific analyte(s) in all 
samples in the associated preparatory batch. Problem must be corrected. Results may not be reported without a valid LCS. Flagging 
is only appropriate in cases where the samples cannot be reanalyzed. 

Continuing Calibration 
Verification (CCV) 

Run midrange CCV standard after every 20 drops and at the end of the analytical sequence. 
Instrument response must be within ± 15% of expected value. 
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Requirements for TOC Analysis in Soil (Method Lloyd Kahn) 
Requirement DoD QSM v4.1 

Correct any problems, then repeat CCV and reanalyze all samples since last successful calibration verification. 
If reanalysis cannot be performed, data must be qualified.  Apply CV-flag to all results for the specific analyte(s) in all samples since 
the last acceptable calibration verification. 

MS/MSD Run one MS/MSD pair per 20 samples. 
Use LCS QC acceptance criteria.  % Recovery within 75-125%.  RPD between MS and MSD must be ≤ 20%. 
Apply N-flag Inorganics for the specific analyte(s) in parent sample if acceptance criteria not met.  Contact client to determine if 
additional measures are desired. Apply *-flag for RPD failure. 

Results Between LOD 
(MDL) and LOQ (RL) 

Apply J-flag to all results between LOD and LOQ. 

 
Requirements for Flash Point Analysis (Methods 1010/ASTM D93-85) 

Requirement DoD QSM v4.1 
LCS One per prep batch of 20 samples.  QC acceptance criteria 96-103 °F. 

Corrective Action: Correct problem, then reprep and reanalyze the LCS and all samples in the associated batch for the failed analyte 
in all samples in the associated preparatory batch, if sufficient sample material is available (see full explanation in Appendix G.  If 
reanalysis cannot be performed, data must be qualified and explained in the case narrative. Apply LC-flag to specific analyte(s) in all 
samples in the associated preparatory batch. Problem must be corrected. Results may not be reported without a valid LCS. Flagging 
is only appropriate in cases where the samples cannot be reanalyzed. 

CCV CCV which the same standard as the LCS is analyzed every 10 samples.  Criteria same as LCS.  Corrective Action:  Correct any 
problems, then repeat CCV and reanalyze all samples since last successful calibration verification. 
If reanalysis cannot be performed, data must be qualified.  Apply CV-flag to all results for the analyte in all samples since the last 
acceptable calibration verification. 

Sample Duplicate Analyze one sample duplicate per 20 samples. 
% Difference between sample and its duplicate must be ≤ 10%. 
Corrective Action:  Correct any problems and reanalyze sample and duplicate.  If corrective action fails, apply *-flag to specific 
analyte(s) in the sample. 

 
Requirements for Flash Point Analysis (Methods 1020/ASTM D3278-96) 
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Requirement DoD QSM v4.1 
Sample Duplicate Analyze one sample duplicate per 20 samples. 

% Difference between sample and its duplicate must be ≤ 20%. 
Corrective Action:  Correct any problems and reanalyze sample and duplicate.  If corrective action fails, apply *-flag to specific 
analyte(s) in the sample. 
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Requirements for pH/Corrosivity Analysis (Methods 9040 and 9045) 
Requirement DoD QSM v4.1 

Initial Calibration pH meter is calibrated daily using buffer 4, 7 and 10.  The manufacturer recommended slope is 95.0 %. If the slope is not met, pour 
fresh buffer solutions into the cups and try again. If this does not resolve the problem, change the KCL solution in the electrode. If 
still having a problem the probe may need to be changed.  Data cannot be reported without a valid calibration.  The pH readings 
must be within 0.05 pH units of the buffer solution value. If not repeat adjustments on successive portions of the two buffer solutions 
until the readings are within 0.05 pH units (s.u.). 

ICV (Second Source) A second source pH 7 buffer is analyzed after calibration before sample analysis.  The pH meter must be recalibrated if the buffer is 
not within 0.05 pH units.  

CCV CCV same source as calibration standards is analyzed every ten samples. The pH meter must be recalibrated if the buffer is not 
within 0.05 pH units. If this range is exceeded, reanalyze all samples analyzed since the last pH buffer that met criteria. 

Sample Duplicate Analyze one sample duplicate per 20 samples. 
The acceptance criterion for the SD is + 0.05 units. 
Corrective Action:  Correct any problems and reanalyze sample and duplicate.  If corrective action fails, apply *-flag to specific 
analyte(s) in the sample. 

 
Requirements for Percent Moisture Analysis (Method SM 2540G) 

Requirement DoD QSM v4.1 
Sample Duplicate Analyze one sample duplicate per 20 samples. 

% Difference between sample and its duplicate must be ≤ 20%. 
Corrective Action:  Correct any problems and reanalyze sample and duplicate.  If corrective action fails, apply *-flag to specific 
analyte(s) in the sample. 
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1. Example Variances and clarifications to the QSM v4.1 

TestAmerica Pittsburgh will work with our DoD clients to develop a QAPP that meets data 
quality objectives for the project and that meets the laboratory’s capabilities. 

If TestAmerica Pittsburgh is not able to meet project requirements or requirements are 
unclear and may be subject to a range of interpretations.  To avoid misunderstandings 
and potential project failures, the laboratory will supply the document tiled “TestAmerica 
Pittsburgh Technical Approach to the DoD QSM” during the project setup phase, which 
details the issues requiring variances or clarifications.  The current document is saved to 
TestAmerica Pittsburgh’s Public folder N:\QA\01_Facility_QA_Documents\09_DoD, and 
an example document is as follows: 

__________________________________________________________________ 
TestAmerica Pittsburgh requests the following example variances and clarifications to the DoD 
QSM Version 4.1 April 22, 2009. 

Variance Requests 

1. Holding Time – Box 46:  
QSM  Requirement:  Both date and time of preparation and analysis are considered essential 

information.  

Proposal: The laboratory does routinely report date and time of analysis.  However, 
TestAmerica Pittsburgh normally calculates holding time to the same units as expressed in 
the methods.  For example, if the holding time is expressed in hours, then we measure to the 
hour; and if expressed in days, then we measure to the day.  We believe our practice is 
consistent with the methods and the standard practice of EPA data validators.  For most 
projects this is not considered a variance, but we want to ensure that this practice is brought 
to the attention of project personnel. 
  

2. Reporting: 

Method Blank flagging: 

 Requirement: Method blanks must be < ½ x RL or < 1/10 x concentration found in 
samples, with allowances for common lab contaminants controlled to the RL. See SOP 
PT-QA-029, DoD QSM Version 4.1 Requirements. 

 Our current LIMS system has no provisions for automatically flagging samples where the 
blank contamination is > one-half the RL.  However we will include a note of the 
exceedances in the report narrative. Generally where contamination occurs between the 
RL and ½ the RL the client will be contacted before re-preparation and reanalysis is 
performed.  
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 Common Laboratory contaminants are:  8260B: Methylene Chloride, Acetone and 2-
Butanone.  8270C:  Phthalates.  6010B/6020: Copper, Iron, Lead (Trace ICP only), Zinc, 
Chromium and Tin. 

 
3. Pesticides Method 8081A: 

Toxaphene - 

(A) Toxaphene and technical chlordane are not included in the spike list 

 Requirement:  “All target analytes must be spiked.”  QSM Boxes D-2. 
 The recoveries for the single component chlorinated pesticides encompass the range of 

conditions that can affect toxaphene recovery.  This is analogous to using AR-1016 and 
AR-1260 as bracketing spiking compounds for method 8082. Typically we would not spike 
with toxaphene.  But if requested the laboratory will meet this requirement.  Additional 
sample volume will be required since two sets of MS/MSDs will be needed. 

 
(B)  A multipoint calibration can be performed for Toxaphene and technical chlordane if 

required by the project.  
 

 Requirement: “The initial calibration range shall consist of a minimum of five calibration 
points for organic analytes and three calibration points for inorganic analytes and IH 
samples (unless otherwise stated in the method). All reported target analytes and 
surrogates (if applicable) shall be included in the initial calibration. Reported results for all 
target analytes and surrogates shall be quantified using a multipoint calibration curve. 
Exclusion of calibration points without technical justification is not permitted. “  QSM Box 
34 and Table F-2. 

 
 Typically we would not perform a 5 point calibration for Toxaphene and technical 

chlordane.   TestAmerica Pittsburgh requests a variance to run a single low calibration 
standard with the single peak pesticide calibration curve.  If toxaphene and/or technical 
chlordane are not detected in the samples, the data will be reported.  If toxaphene or 
technical chlordane is detected, a multipoint calibration curve for the detected analyte will 
be run and the samples reanalyzed and quantitated from the calibration curve. 

4. Second-Column Confirmation: 

Requirement: For GC & HPLC methods, a second column or second detector must confirm all 
positive results, with exceptions allowed for toxaphene and Technical Chlordane.   

 
Note: The laboratories standard practice is that second column confirmation of Aroclors 
(PCBs) by Method 8082 are not normally performed unless set as a project requirement; hits 
are considered to be confirmed by fingerprint identification. Confirmation must be specified up 
front.  However, the laboratory is prepared to perform dual-column analysis for PCBs by 
method 8082 if this variance request is not approved.   
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Clarifications: 
 
TestAmerica Pittsburgh believes that the following items do not constitute variances, but are 
issues open to a range of interpretations.  Our goal here is to clarify all potential technical issues 
at the outset of projects to ensure that there are no misunderstandings.  If these clarifications 
need to be submitted to DoD for approval, we are prepared to defend them. 
 
1. 8270C SIM (Selective Ion Monitoring) Analysis:  For method 8270C SIM, a non-QSM 

method, a mass calibration is performed in place of the DFTPP tune standard.  For 8270C 
SIM analysis the mass calibration will be performed before SIM analysis begins to 
demonstrate that the mass axis and peak width are within calibration. A report will be retained 
to document the calibration. A 12 hour operation period will commence with the injection of 
the first calibration standard. 

 
2. Metals 6010 and 6020:  ICS-A: Absolute value of concentration for all nonspiked analytes < 2 

x LOD, except for the following trace impurities verified by the vendor Inorganic Ventures:   
Ag, As, Ba, Fe, Cd, Cu, Mn, Ni, Pb, Sb, Se, Sr, Tl, V and Zn. (Ref: Page 154,157 Table B-7 
DoD QSM V 3.0) 

 
3. Marginal Exceedances for LCS Failures  - Grey Box D-5 

QSM 4.1 Requirement: DoD does not allow any target analyte to exceed its LCS control 
limits, even marginally.. 

Clarification: The phrase “project-specific analytes of concern” is not defined and is 
unclear.  Based on discussions with Dr. Joseph Solsky and Dr. Chung-Rei 
Mao at the USACE/CX branch, TestAmerica Pittsburgh understands that 
the intent was not to imply all target analytes.  Instead, it was meant to 
apply to analytes that are identified site contaminants and are identified as 
primary drivers for environmental decisions.  For example, if vinyl chloride 
had already been identified as a special analyte of concern, a risk-driver, 
and this is discussed in the approved project documents, then vinyl 
chloride cannot exceed the LCS control limits, even marginally.  In the 
more common situation where special analytes of  concern have not been 
identified (e.g., investigation phase of work), the concept of marginal 
exceedances can be applied when evaluating LCSs for all target analytes.  
TestAmerica has requested written verification from USACE, confirming 
that we understand this concept correctly. 

 
4. Acceptable Corrective Action for Noncompliant CCV – Section 5.5.10.e & Grey Box 36-37 

Sect. 5.5.10.e: If the continuing calibration verification results obtained are outside 
established acceptance criteria, corrective actions must be performed. If 
routine corrective action procedures fail to produce a second consecutive 
(immediate) calibration verification within acceptance criteria, then either 
the laboratory has to demonstrate acceptable performance after corrective 
action with two consecutive calibration verifications, or a new initial 
instrument calibration must be performed.. 

Grey Box 37 Adds: The laboratory shall reanalyze CCVs and all samples analyzed since last 
successful calibration verification. If reanalysis is not possible, the 



This is a Controlled Document.  When Printed it becomes Uncontrolled. 
SOP No. PT-QA-029, Rev. 2

Effective Date: 01/22/2010  
Page No.: 44 of 57

 

Controlled Source: Intranet 
COMPANY CONFIDENTIAL AND PROPRIETARY 

 

laboratory must notify the client prior to reporting data associated with a 
noncompliant CCV. If these data are reported, the data must be qualified 
and explained in the case narrative. 

Clarification: TestAmerica Pittsburgh does not employ the additional attempt to verify 
calibration as described in Sect. 5.5.10.e.  Instead, the laboratory makes 
only one attempt to pass consecutive CCVs at the same concentration.  If 
this attempt fails, the laboratory would take appropriate corrective actions 
and recalibrate. 
 

 
5. Common Laboratory Contaminants – Section D.1.1.1, d, Grey Box D-1 

QSM 4.1 Requirement:  For DoD samples, the method blank will be considered to be 
contaminated if: 

• The concentration of any target analyte in the blank exceeds 1/2 the reporting 
limit and is greater than 1/10 the amount measured in any sample or 1/10 the 
regulatory limit (whichever is greater); 

• The concentration of any common laboratory contaminant in the blank exceeds 
the reporting limit and is greater than 1/10 the amount measured in any sample 
or 1/10 the regulatory limit (whichever is greater); or 

• The blank result otherwise affects the samples results as per the test method 
requirements or the project-specific objectives. 

 
Clarification: The common laboratory contaminants for TestAmerica Pittsburgh comprise 

the following: 
Volatile Organics (8260 ):    Methylene Chloride, Acetone and 2- 

Butanone. 
 
GC/MS Semivolatiles (8270): Phthalates (bis-2-ethylhexylphthalate, di-n-

octyl phthalate) 
 
Metals (6010 & 6020):  Copper, Iron, Lead (Trace ICP only), 
 Zinc, Chromium and Tin. 
              

6. RPD Calculation – Section D.1.1.3.1.d, Grey Box D-13 
QSM  4.1 Requirement: For DoD, RPD must be calculated as a comparison of measured 
concentrations. 
Clarification: For most DoD projects, TestAmerica Pittsburgh’s analytical reports are 

produced by a CLP-style report generator that does calculate the RPD as 
defined.  However, some clients prefer the presentation on the reports 
generated directly from our LIMS, and if aliquots for the unspiked sample 
and/or replicate spikes (e.g., MS/MSD) are different then the RPD 
calculation will produce a different RPD value because it is based on 
recovered amounts, rather than recovered concentrations. 
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Attachment 1 

Flagging Protocols for LIMS 
TestAmerica QuantIMS Flagging for DoD QSM Version 4.1 – QC Program D4 

Condition Method Group Flag  Remap DoD QSM 
Qualifier 

Equivalent 

 Qualifier Type 

Analyte < DL All areas ND  U U Automatic Not Applicable 
Estim. value between MDL & RL Inorganic areas B  J J Automatic 01 
Estim. value between MDL & RL Organic areas J J Automatic 01 
Result above working range Organic areas E J Manual 31 
Result above working range Inorganic areas I J Manual 31 
CCV failure All areas CV (new) Q Manual 31 
Calibration blank > LOD Inorganic areas CB (new) B Manual 31 
Method blank > MDL Organic areas B B Automatic 31 
Method blank > MDL Inorganic areas J  B B Automatic 31 
LCS failure, flag sample result All areas (*) LC (new) Q Manual** 31 
MS failure, flag on summary report Organic areas a J Automatic 07/08 
MS failure, flag on summary report Inorganic areas N J Automatic 07/08 
MS/MSD RPD failure (on summary) Organic areas p J Automatic 09 
MS/MSD RPD failure (on summary) Inorganic areas * J Automatic 09 
Duplicate RPD failure (on summary) Inorganic areas * J Automatic 09? 
Internal standard failure (next to analytes 
in affected samples) 

Organic areas  Z Q Manual 31 

Surrogate standard failure (next to 
surrogate) 

Organic areas * Q Automatic 31 

Confirm>40%RPD Organic areas PG J Manual 31 
TIC MSSEMI N N Automatic -

upload 
31 

EMPC Dioxin Q None Manual 31 
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TestAmerica QuantIMS Flagging for DoD QSM Version 4.1 – QC Program D4 

Condition Method Group Flag  Remap DoD QSM 
Qualifier 

Equivalent 

 Qualifier Type 

ICSA/ICSAB (affected samples/analytes) ICP Metals (MET) AB (new) Q Manual 31 
PDS (affected analyte/parent sample) Metals W J Manual 31 
*Note:  QuantIMS overflags, B applied when MB > MDL, rather than ½ RL.  We will continue to overflag and narrate when B flag indicates DoD method 
blank criteria failure. 
**Note: Request programming in QuantIMS to automatically qualify associated sample results.  
Qualifier Type: are QuantIMS types that determine whether it is automatically applied or manually applied and under what conditions it shows up on the 
report. 
 
 
 

TestAmerica QuantIMS Flagging for DoD QSM Version 4.1 – QC Program D4 
Footnotes associated with Qualifiers 

Condition Method Group Flag  Remap Footnote 
Analyte < DL All areas ND  U Analyte was not detected. 
Estim. value between MDL & RL Inorganic areas B  J Estimated Result. Result is less than RL. 
Estim. value between MDL & RL Organic areas J Estimated Result. Result is less than RL 
Result above working range Organic areas E Estimated result. Result concentration 

exceeds the calibration range. 
Result above working range Inorganic areas I Estimated result. Result concentration 

exceeds the calibration range. 
CCV failure All areas CV (new) Quality control criteria failed (CCV) 
Calibration blank > LOD Inorganic areas CB (new) Blank contamination.  The recorded result is 

associated with a contaminated calibration 
blank. 

Method blank > MDL Organic areas B Method blank contamination. The associated 
method blank contains the target analyte at a 
reportable level.               
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TestAmerica QuantIMS Flagging for DoD QSM Version 4.1 – QC Program D4 
Footnotes associated with Qualifiers 

Method blank > MDL Inorganic areas J  B Method blank contamination. The analyte 
was found at a reportable level in the blank.      

LCS failure, flag sample result All areas LC (new) Quality control criteria failed (LCS) 
MS failure, flag on summary report Organic areas a Spiked analyte recovery is outside stated 

control limits. 
MS failure, flag on summary report Inorganic areas N Spiked analyte recovery is outside stated 

control limits. 
MS/MSD RPD failure (on summary) Organic areas p Relative percent difference (RPD) is outside 

stated control limits. 
MS/MSD RPD failure (on summary) Inorganic areas * Relative percent difference (RPD) is outside 

stated control limits. 
Duplicate RPD failure (on summary) Inorganic areas * Relative percent difference (RPD) is outside 

stated control limits. 
Internal standard failure (next to analytes 
in affected samples) 

Organic areas  Z Z Quality control criteria failed (IS)                        

Surrogate standard failure (next to 
surrogate) 

Organic areas * Surrogate recovery is outside stated control 
limits. 

Confirm>40%RPD Organic areas PG The relative percent difference between the 
original and confirmation analyses is greater 
than 40%.                               

TIC MSSEMI N Estimated result. Analyte is a Tentative 
ly Identified Compound (TIC).            

EMPC Dioxin Q Estimated maximum possible concentration 
(EMPC).                                

ICSA/ICSAB (affected samples/analytes) ICP Metals AB (new) Quality control criteria failed (ICSA and/or 
ICSAB) 

PDS (affected analyte/parent sample) Metals W Post digestion spike recovery is outside 
control limits.                         

Discussion: 
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Using the DoD QSM V4.1 generic qualifiers does not provide sufficient information to data validators to make decisions on the impact of the qualification on data quality and usability.  Following 
the minimum qualifications required by the DoD QSM may result in the same flag being used to reflect multiple issues on one sample report.  This leaves the data user no way to easily see the 
reason for the qualification.  Fortunately the DoD QSM allows the use of different letters and more qualifiers. 
 
The only remaps done for this program code are changing the “B” inorganics qualifier to “J” and “J” to “B.” 
 
Existing QuantIMS qualifiers are used with a more detailed description than the generic qualifiers suggested by the DoD QSM V4.1. 
 
The table shows the relationship of the qualifiers to be used by the lab to the associated DoD QSM V4.1 qualifier.  Some new qualifiers (labeled as “new”) will be used to provide qualification 
required by the DoD QSM tables and provide more detailed description of the event.   
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
Organochlorine Pesticide    
4,4'-DDD 8081A/8081B Water and Solid 
4,4'-DDE 8081A/8081B Water and Solid 
4,4'-DDT 8081A/8081B Water and Solid 
Aldrin 8081A/8081B Water and Solid 
alpha-BHC 8081A/8081B Water and Solid 
alpha-Chlordane 8081A/8081B Water and Solid 
beta-BHC 8081A/8081B Water and Solid 
Chlordane (Technical) 8081A/8081B Water and Solid 
delta-BHC 8081A/8081B Water and Solid 
Dieldrin 8081A/8081B Water and Solid 
Endosulfan I 8081A/8081B Water and Solid 
Endosulfan II 8081A/8081B Water and Solid 
Endosulfan sulfate 8081A/8081B Water and Solid 
Endrin 8081A/8081B Water and Solid 
Endrin aldehyde 8081A/8081B Water and Solid 
Endrin ketone 8081A/8081B Water and Solid 
gamma-BHC (Lindane) 8081A/8081B Water and Solid 
gamma-Chlordane 8081A/8081B Water and Solid 
Heptachlor 8081A/8081B Water and Solid 
Heptachlor epoxide 8081A/8081B Water and Solid 
Methoxychlor 8081A/8081B Water and Solid 
Toxaphene 8081A/8081B Water and Solid 
Surrogates    
Decachlorobiphenyl (surr) 8081A/8081B Water and Solid 
Tetrachloro-m-xylene (TCMX) (surr) 8081A/8081B Water and Solid 
PCBs    
Aroclor 1016 8082/8082A Water and Solid 
Aroclor 1221 8082/8082A Water and Solid 
Aroclor 1232 8082/8082A Water and Solid 
Aroclor 1242 8082/8082A Water and Solid 
Aroclor 1248 8082/8082A Water and Solid 
Aroclor 1254 8082/8082A Water and Solid 
Aroclor 1260 8082/8082A Water and Solid 
Aroclor 1262 8082/8082A Water and Solid 
Aroclor 1268 8082/8082A Water and Solid 
Aroclor 1016/1260 8082/8082A Water and Solid 
Surrogates    
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
Decachlorobiphenyl (surr) 8082/8082A Water and Solid 
Tetrachloro-m-xylene (surr) 8082/8082A Water and Solid 
Organophosphorus Pesticides    
Azinphos-methyl 8141A/8141B Water and Solid 
Bolstar (Sulprofos) 8141A/8141B Water and Solid 
Chlorpyrifos 8141A/8141B Water and Solid 
Coumaphos 8141A/8141B Water and Solid 
Demeton-O 8141A/8141B Water and Solid 
Demeton-S 8141A/8141B Water and Solid 
Demeton (total) 8141A/8141B Water and Solid 
Diazinon 8141A/8141B Water and Solid 
Dichlorvos  (DDVP) 8141A/8141B Water and Solid 
Disulfoton 8141A/8141B Water and Solid 
Ethoprop 8141A/8141B Water and Solid 
Dimethoate 8141A/8141B Water and Solid 
EPN 8141A/8141B Water and Solid 
Ethyl parathion (Parathion) 8141A/8141B Water and Solid 
Famphur 8141A/8141B Water and Solid 
Fensulfothion 8141A/8141B Water and Solid 
Fenthion 8141A/8141B Water and Solid 
Malathion 8141A/8141B Water and Solid 
Mevinphos 8141A/8141B Water and Solid 
O,O,O-Triethyl phosphorothioate 8141A/8141B Water and Solid 
Parathion, methyl 8141A/8141B Water and Solid 
Phorate 8141A/8141B Water and Solid 
Ronnel 8141A/8141B Water and Solid 
Sulfotepp 
(Tetraethyldithiopyrophosphate) 8141A/8141B Water and Solid 
Stirophos (Tetrachlorovinphos) 8141A/8141B Water and Solid 
Thionazin   
Tokuthion  (Protothiofos) 8141A/8141B Water and Solid 
Trichlornate 8141A/8141B Water and Solid 
Surrogates    
Tributyl phosphate (surr) 8141A/8141B Water and Solid 
Triphenyl phosphate (surr) 8141A/8141B Water and Solid 

Herbicides    
2,4,5-T 8151A Water and Solid 
2,4,5-TP (Silvex) 8151A Water and Solid 
2,4-D 8151A Water and Solid 
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
2,4-DB 8151A Water and Solid 
Dalapon 8151A Water and Solid 
Dicamba 8151A Water and Solid 
Dichlorprop 8151A Water and Solid 
Dinoseb 8151A Water and Solid 
MCPA 8151A Water and Solid 
MCPP 8151A Water and Solid 
Pentachlorophenol 8151A Water and Solid 
Surrogates    
2,4-Dichlorophenylacetic acid (DCAA) 
(surr) 8151A Water and Solid 
   
Volatile Organics by GC/MS    
1,1,1,2-Tetrachloroethane 8260B Water and Solid 
1,1,1-Trichloroethane 8260B Water and Solid 
1,1,2,2-Tetrachloroethane 8260B Water and Solid 
1,1,2-Trichloroethane 8260B Water and Solid 
1,1,2-Trichloro-1,2,2-trifluoroethane 8260B Water and Solid 
1,1-Dichloroethane 8260B Water and Solid 
1,1-Dichloroethene 8260B Water and Solid 
1,1-Dichloropropene 8260B Water and Solid 
1,2,3-Trichlorobenzene 8260B Water and Solid 
1,2,3-Trichloropropane 8260B Water and Solid 
1,2,4-Trichlorobenzene 8260B Water and Solid 
1,2,4-Trimethylbenzene 8260B Water and Solid 
1,2-Dibromo-3-chloropropane (DBCP) 8260B Water and Solid 
1,2-Dibromoethane (EDB) 8260B Water and Solid 
1,2-Dichlorobenzene 8260B Water and Solid 
1,2-Dichloroethane 8260B Water and Solid 
1,2-Dichloropropane 8260B Water and Solid 
1,2-Dichloroethene (total) 8260B Water and Solid 
1,3,5-Trimethylbenzene 8260B Water and Solid 
1,3-Dichlorobenzene 8260B Water and Solid 
1,3-Dichloropropane 8260B Water and Solid 
1,4-Dichlorobenzene 8260B Water and Solid 
2,2-Dichloropropane 8260B Water and Solid 
2-Butanone (MEK) 8260B Water and Solid 
2-Chlorotoluene 8260B Water and Solid 
2-Hexanone 8260B Water and Solid 
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
4-Chlorotoluene 8260B Water and Solid 
4-Methyl-2-pentanone (MIBK) 8260B Water and Solid 
Acetone 8260B Water and Solid 
Benzene 8260B Water and Solid 
Bromobenzene 8260B Water and Solid 
Bromochloromethane 8260B Water and Solid 
Bromodichloromethane 8260B Water and Solid 
Bromoform 8260B Water and Solid 
Bromomethane 8260B Water and Solid 
Carbon disulfide 8260B Water and Solid 
Carbon tetrachloride 8260B Water and Solid 
Chlorobenzene 8260B Water and Solid 
Chloroethane 8260B Water and Solid 
Chloroform 8260B Water and Solid 
Chloromethane 8260B Water and Solid 
cis-1,2-Dichloroethene 8260B Water and Solid 
cis-1,3-Dichloropropene 8260B Water and Solid 
Cyclohexane 8260B Water and Solid 
Dibromochloromethane 8260B Water and Solid 
Dibromomethane 8260B Water and Solid 
Dichlorodifluoromethane 8260B Water and Solid 
Ethylbenzene 8260B Water and Solid 
Hexachlorobutadiene 8260B Water and Solid 
Isopropylbenzene 8260B Water and Solid 
m&p-Xylenes 8260B Water and Solid 
Methylene chloride 8260B Water and Solid 
Methyl-tert-butyl-ether (MTBE) 8260B Water and Solid 
Methyl acetate 8260B Water and Solid 
Methylcyclohexane 8260B Water and Solid 
Naphthalene 8260B Water and Solid 
n-Butylbenzene 8260B Water and Solid 
n-Propylbenzene 8260B Water and Solid 
o-Xylene 8260B Water and Solid 
p-Isopropyltoluene 8260B Water and Solid 
Sec-Butylbenzene 8260B Water and Solid 
Styrene 8260B Water and Solid 
Tert-Butylbenzene 8260B Water and Solid 
Tetrachloroethene 8260B Water and Solid 
Toluene 8260B Water and Solid 
trans-1,2-Dichloroethene 8260B Water and Solid 
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
trans-1,3-Dichloropropene 8260B Water and Solid 
Trichloroethene 8260B Water and Solid 
Trichlorofluoromethane 8260B Water and Solid 
Vinyl chloride 8260B Water and Solid 
Total Xylenes 8260B Water and Solid 
Surrogates   Water and Solid 
1,2-Dichloroethane-d4 (surr) 8260B Water and Solid 
4-Bromofluorobenzene (surr) 8260B Water and Solid 
Dibromofluoromethane (surr) 8260B Water and Solid 
Toluene-d8 (surr) 8260B Water and Solid 
1,2-Dichlorobenzen-d4 (surr) 8260B Water and Solid 
Fluorobenzene (surr) 8260B Water and Solid 
   
Semivolatile Organics by GC/MS    
1-Methylnaphthalene 8270C/8270D Water and Solid 
1,1’-Biphenyl 8270C/8270D Water and Solid 
1,2,4-Trichlorobenzene 8270C/8270D Water and Solid 
1,2-Dichlorobenzene 8270C/8270D Water and Solid 
1,2-Diphenylhydrazine 8270C/8270D Water and Solid 
1,3-Dichlorobenzene 8270C/8270D Water and Solid 
1,4-Dichlorobenzene 8270C/8270D Water and Solid 
1,4-Dioxane 8270C/8270D Water and Solid 
2,2-oxybis (1-chloropropane) 8270C/8270D Water and Solid 
2,3,4,6-Tetrachlorophenol 8270C/8270D Water and Solid 
2,3,5,6-Tetrachlorophenol 8270C/8270D Water and Solid 
2,4,5-Trichlorophenol 8270C/8270D Water and Solid 
2,4,6-Trichlorophenol 8270C/8270D Water and Solid 
2,4-Dichlorophenol 8270C/8270D Water and Solid 
2,4-Dimethylphenol 8270C/8270D Water and Solid 
2,4-Dinitrophenol 8270C/8270D Water and Solid 
2,4-Dinitrotoluene 8270C/8270D Water and Solid 
2,6-Dichlorophenol 8270C/8270D Water and Solid 
2,6-Dinitrotoluene 8270C/8270D Water and Solid 
2-Chloronaphthalene 8270C/8270D Water and Solid 
2-Chlorophenol 8270C/8270D Water and Solid 
2-Methylnaphthalene 8270C/8270D Water and Solid 
2-Methylphenol (o-cresol) 8270C/8270D Water and Solid 
2-Nitroaniline 8270C/8270D Water and Solid 
2-Nitrophenol 8270C/8270D Water and Solid 
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
3,3-Dichlorobenzidine  8270C/8270D Water and Solid 
3-Methylphenol 8270C/8270D Water and Solid 
4-Methylphenol 8270C/8270D Water and Solid 
3/4-Methylphenol (m/p-cresol) 8270C/8270D Water and Solid 
3-Nitroaniline 8270C/8270D Water and Solid 
4,6-Dinitro-2-methylphenol 8270C/8270D Water and Solid 
4-Bromophenyl phenyl ether 8270C/8270D Water and Solid 
4-Chloro-3-methylphenol 8270C/8270D Water and Solid 
4-Chloroaniline  8270C/8270D Water and Solid 
4-Chlorophenyl phenyl ether 8270C/8270D Water and Solid 
4-Nitroaniline 8270C/8270D Water and Solid 
4-Nitrophenol 8270C/8270D Water and Solid 
Acenaphthene 8270C/8270D Water and Solid 
Acenaphthylene 8270C/8270D Water and Solid 
Aniline 8270C/8270D Water and Solid 
Anthracene 8270C/8270D Water and Solid 
Benzidine 8270C/8270D Water and Solid 
Benzo(a)anthracene 8270C/8270D Water and Solid 
Benzo(a)pyrene 8270C/8270D Water and Solid 
Benzo(b)fluoranthene 8270C/8270D Water and Solid 
Benzo(ghi)perylene 8270C/8270D Water and Solid 
Benzo(k)fluoranthene 8270C/8270D Water and Solid 
Benzoic Acid 8270C/8270D Water and Solid 
Benzyl alcohol 8270C/8270D Water and Solid 
Bis(2-chloroethoxy)methane 8270C/8270D Water and Solid 
Bis(2-chloroethyl)ether 8270C/8270D Water and Solid 
Bis(2-ethylhexyl)phthalate 8270C/8270D Water and Solid 
Bis(2-chloroisopropyl)ether 8270C/8270D Water and Solid 
Butyl benzyl phthalate 8270C/8270D Water and Solid 
Carbazole 8270C/8270D Water and Solid 
Caprolactam 8270C/8270D Water and Solid 
Chrysene 8270C/8270D Water and Solid 
Dibenzo(a,h)anthracene 8270C/8270D Water and Solid 
Dibenzofuran 8270C/8270D Water and Solid 
Diethyl phthalate 8270C/8270D Water and Solid 
Dimethyl phthalate 8270C/8270D Water and Solid 
Di-n-butyl phthalate 8270C/8270D Water and Solid 
Di-n-octyl phthalate 8270C/8270D Water and Solid 
   
Fluoranthene 8270C/8270D Water and Solid 
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
Fluorene 8270C/8270D Water and Solid 
Hexachlorobenzene 8270C/8270D Water and Solid 
Hexachlorobutadiene 8270C/8270D Water and Solid 
Hexachlorocylcopentadiene 8270C/8270D Water and Solid 
Hexachloroethane 8270C/8270D Water and Solid 
Indeno(1,2,3-cd)pyrene 8270C/8270D Water and Solid 
Isophorone 8270C/8270D Water and Solid 
Naphthalene 8270C/8270D Water and Solid 
Nitrobenzene 8270C/8270D Water and Solid 
N-Nitrosodimethylamine 8270C/8270D Water and Solid 
N-Nitroso-di-n-propylamine 8270C/8270D Water and Solid 
N-Nitrosodiphenylamine 8270C/8270D Water and Solid 
N-Nitrosopyrrolidine 8270C/8270D Water and Solid 
Pentachlorophenol 8270C/8270D Water and Solid 
Phenanthrene 8270C/8270D Water and Solid 
Phenol 8270C/8270D Water and Solid 
Pyrene 8270C/8270D Water and Solid 
Pyridine 8270C/8270D Water and Solid 
Surrogates   Water and Solid 
2,4,6-Tribromophenol (surr) 8270C/8270D Water and Solid 
2-Fluorobiphenyl (surr) 8270C/8270D Water and Solid 
2-Fluorophenol (surr) 8270C/8270D Water and Solid 
Nitrobenzene-d5 (surr) 8270C/8270D Water and Solid 
Phenol-d5/d6 (surr)  8270C/8270D Water and Solid 
Terphenyl-d14 (surr) 8270C/8270D Water and Solid 
Polynuclear Aromatic Hydrocarbons 
(HPLC)   
   
Acenaphthene 8310 Water and Solid 
Acenaphthylene 8310 Water and Solid 
Anthracene 8310 Water and Solid 
Benzo(a)anthracene 8310 Water and Solid 
Benzo(a)pyrene 8310 Water and Solid 
Benzo(b)fluoranthene 8310 Water and Solid 
Benzo(ghi)perylene 8310 Water and Solid 
Benzo(k)fluoranthene 8310 Water and Solid 
Chrysene 8310 Water and Solid 
Dibenzo(a,h)anthracene 8310 Water and Solid 
Fluoranthene 8310 Water and Solid 
Fluorene 8310 Water and Solid 
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Attachment 2- Organic Methods Target Analytes for DoD QSM 4.1 

Target Analyte Analytical Method Test Matrix 
Indeno(1,2,3-cd)pyrene 8310 Water and Solid 
Naphthalene 8310 Water and Solid 
Phenanthrene 8310 Water and Solid 
Pyrene 8310 Water and Solid 
Surrogates 8310 Water and Solid 
Benzo(e)Pyrene 8310 Water and Solid 
Terphenyl-d14 8310 Water and Solid 
   
1,2-Dibromoethane (EDB) 8011 Water 
1,2-Dibromo-3-chloropropane 
(DBCP) 8011 

Water 

Surrogate   
1,1,1,2-Tetrachloroethane 8011 Water 

 
 

Attachment 3 - Inorganic Analytes for DoD QSM 4.1 
Analyte Method Matrix 

Aluminum 6010B/6010C, 6020/6020A Water and Solid 
Antimony 6010B/6010C, 6020/6020A Water and Solid 
Arsenic 6010B/6010C, 6020/6020A Water and Solid 
Barium 6010B/6010C, 6020/6020A Water and Solid 
Beryllium 6010B/6010C, 6020/6020A Water and Solid 
Boron 6010B/6010C, 6020/6020A Water and Solid 
Cadmium 6010B/6010C, 6020/6020A Water and Solid 
Calcium 6010B/6010C, 6020/6020A Water and Solid 
Chromium 6010B/6010C, 6020/6020A Water and Solid 
Cobalt 6010B/6010C, 6020/6020A Water and Solid 
Copper 6010B/6010C, 6020/6020A Water and Solid 
Iron 6010B/6010C, 6020/6020A Water and Solid 
Lead 6010B/6010C, 6020/6020A Water and Solid 
Magnesium 6010B/6010C, 6020/6020A Water and Solid 
Manganese 6010B/6010C, 6020/6020A Water and Solid 
Molybdenum 6010B/6010C, 6020/6020A Water and Solid 
Nickel 6010B/6010C, 6020/6020A Water and Solid 
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Attachment 3 - Inorganic Analytes for DoD QSM 4.1 
Potassium 6010B/6010C, 6020/6020A Water and Solid 
Selenium 6010B/6010C, 6020/6020A Water and Solid 
Silica 6010B/6010C, 6020/6020A Water and Solid 
Silicon 6010B/6010C, 6020/6020A Water and Solid 
Silver 6010B/6010C, 6020/6020A Water and Solid 
Sodium 6010B/6010C, 6020/6020A Water and Solid 
Strontium 6010B/6010C, 6020/6020A Water and Solid 
Thallium 6010B/6010C, 6020/6020A Water and Solid 
Tin 6010B/6010C, 6020/6020A Water and Solid 
Titanium 6010B/6010C, 6020/6020A Water and Solid 
Vanadium 6010B/6010C, 6020/6020A Water and Solid 
Zinc 6010B/6010C, 6020/6020A Water and Solid 
Mercury 7470A/7471A/7471B Water and Solid 
Bromide 9056A Water and Solid 
Chloride 9056A Water and Solid 
Fluoride 9056A Water and Solid 
Nitrate 9056A Water and Solid 
Nitrite 9056A Water and Solid 
Phosphate 9056A Water and Solid 
Sulfate 9056A Water and Solid 
Total cyanide 9010/9012 Water and Solid 
Oil and Grease 1664A/9070A, 9071B Water and Solid 
Hexavalent 
Chromium 

3060A/7196A Water and Solid 

Total Organic 
Carbon 

9060 Water  

Total Organic 
Carbon 

Lloyd Kahn Solid 

Sulfide 9030B and 9034 Water and Solid 
pH 9040 Water 
pH 9045 Solid 
Flash Point 1020/ASTM D3278-96 Water and Waste 
Flash Point 1010/ASTM D93-85 Water and Waste 
Percent Moisture SM 2540G Solid 

 




