


1.0 TABLE OF CONTENTS 
 
 1.0 Table of Contents 
 
 2.0 Introduction 
 
 3.0 Organization and Responsibility 
 
 4.0 QA Objectives for Measurement Data 
 
 5.0 Sampling Procedures 
 
 6.0 Sample Custody 
 
 7.0 Calibration Procedure and Frequency 
 
 8.0 Analytical Procedures 
 
 9.0 Data Reduction, Validation, and Reporting 
 
 10.0 Internal Quality Control Checks 
 
 11.0 Performance and System Evaluations 
 
 12.0 Preventive Maintenance 
 
 13.0 Assessment of Precision and Accuracy 
 
 14.0 Corrective Actions and Training 
 
 15.0 QA Reports 

Quality Assurance Program Document Revision G 2 of 39 



2.0 INTRODUCTION 
 
 2.1 CRG Marine Laboratories, Inc., Torrance, CA (CRG) is committed 

to providing quality environmental analytical services to all of its 
clients.  To maintain this high level of quality, an extensive Quality 
Assurance Program (QA) has been implemented within CRG.  The 
purpose of this manual is to document the QA practices utilized by 
CRG.  It describes the applications and concepts employed to 
assure that results generated by CRG are in control, scientifically 
valid, of known highest possible quality, and can be used with a 
high degree of confidence by the client or user. 

 
 2.2 CRG is certified by the California Environmental Laboratory 

Accreditation Program (ELAP) for the analyses of inorganics, toxic 
chemical elements and organics in wastewater, Certificate No. 
2261. 

 
 2.3 The format of this manual is patterned after that outlined in the 

California Department of Health Services Application for 
Environmental Laboratory Accreditation.   

 
 2.4 This document is intended for use as a reference document to 

CRG’s Quality Assurance Program.  It is designed to assist all staff 
members to perform the operations necessary to comply with all 
client and contractual requirements and to ensure that data 
produced by CRG conforms to the highest standards set by state 
and/or federal regulations. 

 
 
3.0 ORGANIZATIONS AND RESPONSIBILITY 
 
 3.1 CRG operates two environmental laboratories at the following 

locations: 
 
   2020 Del Amo Blvd, Suite 200 
   Torrance, CA 90501 
 
   355 Van Ness, Suite 115 
   Torrance, California 90501 
    
 
 3.2 Quality Assurance Staff Responsibilities 
   
 The Laboratory Director is ultimately responsible and accountable 

for all activities related to the generation of technical data by or for 
CRG.  In order to carry out these QA responsibilities and facilitate 
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the integration of QA into all data generation activities, certain 
responsibilities have been delegated to other CRG employees. 

   
 3.2.1 The Laboratory Director is responsible for the following 

activities: 
 
   A. Provides leadership and technical direction for the 

organization 
 
   B. Removes barriers that limit the ability of individuals to 

obtain their goals and introduces change as a positive 
opportunity for the growth of the individual and CRG 

 
   C. Ensures that adequate QA/QC provisions are 

developed and incorporated into all laboratory data 
generation activities 

 
   D. Ensure that adequate resources are provided to meet 

these objectives 
 
   E. Ensure that specific QC procedures conform to the 

requirements specified by the client or project 
manager 

 
   F. Participates in appropriate certification programs and 

audit programs to establish credibility and 
demonstrate proficiency 

 
   G. Ensure that deficiencies or problems identified 

through audits are corrected as expeditiously as 
possible 

 
   H. Ensure that all routinely used analytical and 

administrative procedures are covered by well-written 
Laboratory Operating Procedures (LOP) 

 
   I. Ensure that all staff members are adequately qualified 

and trained to perform assigned tasks 
 
   J. Ensure that equipment is adequately maintained for 

the intended use 
 
   K. Ensure that the laboratory is a safe, efficient, and 

productive work environment. 
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  3.2.2 The Quality Assurance Specialist is responsible for the 
following activities: 

 
   A. Maintain and update the Quality Assurance Program 

and this QA Manual 
 
   B. Serve as a QA liaison with clients and project 

managers 
 
   C. Coordinate accreditation/certification and auditing 

activities 
 
   D. Assess the adequacy of QC activities within the 

laboratory and keep the Laboratory Director informed 
of their effectiveness 

 
   E. Ensure that data is validated with respect to QC 

criteria 
 
   F. Ensure that all chain-of-custody requirements are met 
 

G. Issue and evaluate the analyses of performance 
    evaluation samples 
 
   H. Ensure that audit results are communicated with the 

appropriate staff and corrective actions are taken 
when needed 

 
   I. Identify and recommend staff training needs 
 
   J Work with the various laboratory staff to assure that 

  LOPs are documented and meet the established 
quality standards 

   
 
  3.2.3 The Organics Supervisor is responsible for the following 

activities: 
 
   A. Develop, update, and implement modern state-of-the-

art instrumental analysis techniques to cost-effectively 
meet CRG’s requirements 

 
   B. Provide organic analytical testing services including 

priority pollutants and other regulated organic 
chemicals to CRG’s clients 
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   C. Validate data generated by the Organic Chemistry 
Section to assure that all quality objectives are met 

 
   D. Responsible for financial performance of the Organic 

Chemistry Section 
 
   E. Provide necessary training for all subordinates 
 
   F. Provide a safe working environment. 
 
  3.2.4 The Inorganics Supervisor is responsible for the following 

activities: 
 
   A. Develop, update, and implement modern state-of-the-

art instrumental analysis techniques to cost-effectively 
meet CRG’s requirements 

 
   B. Provide inorganic analytical testing services including 

metals and wet chemistry to CRG’s clients 
 
   C. Validate data generated by the Inorganic Chemistry 

Section to assure that all quality objectives are met 
 
   D. Responsible for financial performance of the Inorganic 

Chemistry Section 
 
   E. Provide necessary training for all subordinates 
 
   F. Provide a safe working environment. 
  
  3.2.5 The Microbiology Supervisor is responsible for the 

following activities: 
 
   A. Develop, update, and implement modern state-of-the-

art analytical techniques to cost-effectively meet 
CRG’s requirements 

 
   B. Provide Microbiology analytical testing services 

including indicator bacteria, bacterial viruses and 
other microorganisms CRG’s clients 

 
   C. Validate data generated by the Microbiology Section 

to assure that all quality objectives are met 
 
   D. Responsible for financial performance of the 

Microbiology Section 
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   E. Provide necessary training for all subordinates 
 
   F. Provide a safe working environment. 
 
  3.2.5 The Sample Custodian is responsible for the following 

activities: 
 
   A. Receipt, login, and storage of all analytical chemistry 

samples 
 
   B. Review all chain-of-custody forms, record sample 

condition, and resolve inconsistencies and problems 
 
   C. Serve as liaison between Project Managers and 

Analysts with respect to handling rush orders 
 
   D. Purchase, label, preserve, pack, and ship all 

appropriate sample containers provided to clients 
 

E. Ensure that all laboratory samples are ultimately 
disposed of according to the laboratory guidelines. 

 
 
4.0 QA OBJECTIVES FOR MEASUREMENT DATA 
 
 4.1 Data Quality Objectives (DQOs) for the data collection activity 

describe the overall level of uncertainty that a decision-maker is 
willing to accept in results derived from environmental analyses.  
The objective of CRG’s Quality Assurance Program is to ensure 
that the validity and reliability of the data meets client’s 
requirements in terms of DQOs.  The program follows the 
guidelines established by the California Department of Health 
Services and the U.S. EPA. 

 
  Since DQOs often vary with individual projects, CRG sets internal 

specifications that are strict enough to meet a majority of client’s 
requirements.  Project-specific DQO’s can be found in the Quality 
Assurance Project Plans (QAPPs) for that project. 

 
 4.2 DQOs for analytical determinations are expressed in terms of 

accuracy, precision, detection limits, completeness, and 
comparability.  Section 11 of this manual describes the types of 
quality control checks used to measure these objectives and the 
procedures used to derive them.  Table 1 outlines typical accuracy, 
precision, and method detection limit objectives for each field of 
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testing.  Specific DQOs for each parameter are contained within the 
LOP used for anlaysis. 

 
 
5.0 SAMPLING PROCEDURES 
 
 CRG provides trained staff for sample collection purposes.  Proper 

sampling includes using appropriate equipment, containers, and 
preservation as well as following strict procedures for collection, storage, 
and transport to prevent cross contamination and loss of sample integrity. 

 
 CRG provides appropriate containers and sampling procedures to those 

clients who choose to perform their own sampling.  CRG staff refers to 
EPA guidelines published in the Federal Register, 40 CFR Part 136.3 and 
Standard Methods for the Examination of Water and Wastewater, 20th Ed, 
for container selection and preservation. 

 
 
6.0 SAMPLE CUSTODY 
 
 To produce legally defensible data, CRG maintains and demonstrates 

custody control of all samples.  Two components of custody are 
addressed:  physical possession and documentation. 

 
 6.1 Documentation begins with field records, including a chain-of-

custody (COC) form, which follows the physical sample from the 
field to the laboratory.  The Sample Custodian checks to insure 
that: 

 
  A. The sample container is clearly marked and agrees with the 

information provided on the chain-of-custody sheet 
 
  B. The evidence tape is unaltered and the container is intact 
 
  C. The sample was supplied in the proper type of container 
 
  D. The sample has not exceeded its maximum holding time 
 
  E. Sufficient sample volume exists to perform the requested 

analyses 
 
 F. Samples requiring analysis by a contract laboratory are 

packaged with an ice substitute and dunnage, and are 
shipped in an ice chest to the contract laboratory.  A chain-
of-custody sheet accompanies all samples shipped from 
CRG. 
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 6.2 If samples are delivered without a COC, one is completed at the 
laboratory prior to acceptance of the samples.  The Sample 
Custodian shall note on the COC any discrepancies between the 
physical sample and the custody record. 

 
 6.3 Once received, each sample is assigned a unique laboratory ID 

number and logged into a bound Sample Receiving Logbook.  Key 
characteristics are recorded into the logbook, the COC is filed with 
the project file, and the sample is placed in the appropriate storage 
location until analysis. 

 
 
7.0 CALIBRATION PROCEDURES AND FREQUENCY 
 
 7.1 All instrumentation is calibrated at a frequency that ensures the 

validity of the results.  These procedures are carried out following 
USEPA guidelines and the recommendations of the instrument 
manufacturer.   

 
 7.2 Calibration standards are prepared either from purchased stock 

standards or from stock standards prepared in-house utilizing 
reagents suitable for the preparation of standards.  When available, 
calibration standards are prepared from starting materials that are 
certified traceable to the National Institute of Standards Technology 
(NIST). 

 
 7.3 The following is a brief summary of the instrumentation calibration 

procedures employed at CRG.  Detailed descriptions of these 
procedures are contained with the appropriate method. 

 
 7.3.1 The gas chromatograph or gas chromatograph mass 

spectrometer is calibrated using either an external calibration 
procedure or internal standard.  For each parameter of 
interest, at least three to five different concentrations of 
standards are employed.  One of the concentrations is near 
the Method Detection Limit (MDL) for each parameter.  
Concentrations of the remaining standards correspond to the 
expected range of concentrations found in the samples 
analyzed.  Calibration standards are prepared by utilizing 
secondary dilution standards and/or stock solutions.  
Calibration standards may include a set of internal standards 
at a known constant amount.  The base peak m/z shall be 
used as the primary m/z for quantification of the standards.  
Sensitivity of the instrument is checked every 10 samples by 
analyzing the external reference samples.  If the result is not 
within a predetermined range, the problem is corrected, and 
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the samples immediately following the last acceptable check 
are reanalyzed 

 
 7.3.2 The Inductively Coupled Mass Spectrometer (ICPMS) is 

calibrated before each use.  For each parameter of interest, 
at least three to five different concentrations of standards are 
employed.  One of the concentrations is near the Method 
Detection Limit (MDL) for each parameter.  Concentrations 
of the remaining standards correspond to the expected 
range of concentrations found in the samples analyzed.  
Calibration standards are prepared by utilizing secondary 
dilution standards and/or stock solutions.  Calibration 
standards may include a set of internal standards at a known 
constant amount.  Sensitivity of the instrument is checked 
every 10 samples by analyzing the external reference 
samples.  If the result is not within a predetermined range, 
the problem is corrected, and the samples immediately 
following the last acceptable check are reanalyzed 

 
 7.3.3 The performance of the balances is monitored against a set 

of calibration weights that are traceable to NIST (a log is 
maintained of these inspections) 

 
 7.3.4 Temperature records are maintained for all refrigerators, 

incubators, water baths, ovens.  The temperatures are 
monitored at a frequency determined by how often the 
equipment is placed in service. 

 
 
8.0 ANALYTICAL PROCEDURES 
 
 Analytical procedures are determined by current environmental 

regulations set forth by both state and federal guidelines.  Analytical 
methods are published in CRG’s Laboratory Operating Procedures 
Manual (LOPM).  Revisions and updates of the LOPMs are developed as 
required. The LOPMs are numbered to correspond with their standard 
reference method. 

 
 8.1 The manual includes the methods employed by CRG for the 

analyses required to support CRG’s clients 
 
 8.2 The format of the LOPM is patterned after those listed in the Code 

of Federal Regulations. 
 
 8.3 The LOPMs are prepared by senior members of the technical staff 

and approved by the Laboratory Director. 
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 8.4 The LOPM is a controlled document.  Each manual is assigned to 

an individual who has custodial responsibilities.  Revised LOPMs 
are issued with a new revision letter.  The custodian updates the 
manual and is responsible for replacing the previous section(s) with 
the revised section(s).  This insures that the analyst is always 
working to the latest revision of test procedures and protocols.  A 
history file is maintained of all revisions to the LOPM.  A 
memorandum is attached to each revision in the history file 
summarizing the reason for the change. 

 
 8.5 Research and development projects and methods development 

projects are documented in bound laboratory notebooks. 
 
 
9.0 DATA REDUCTION, VALIDATION, AND REPORTING 
 
 Laboratory results are communicated to CRG’s clients through the 

analytical report delivered either electronically or by mail.  This document 
is based on the client’s laboratory order or by group of related samples. 

 
9.1 Data reduction- Data reduction is the process by which the analyst 

translates raw data into a reported result that is reviewed by a 
second party then approved by the section supervisor before being 
released in the final report.  Specific calculations and verification 
processes are summarized in the respective LOPMs. 

 
  All determinations are performed by dedicated instrumentation 

equipped with a microcomputer.  Results are stored in a computer 
file, reported in a printed report and then electronically transferred 
to the database.  A sequence logs containing the sample position, 
and order of analysis is kept both electronically and hardcopy.  
Sample results are tracked by the computer filename cross-
referenced to the unique sample ID number. 

 
 9.2 Data validation - Data validation involves ensuring the correct 

assignment of sample labels before instrument operation, checking 
the performance of the instrument, verification of successful 
completion of all quality-control checks, and fitness of the 
calculations performed by the computer. 

 
9.3 Data Management - Sample analytical data including ID, date and 

time of collection and analyses, type of requested field and 
laboratory analyses, and results are entered into a Laboratory 
Information Management System (LIMS), which is a Microsoft 
Access-based database system. After data entry, all results from 
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sample analyses and QA/QC are reviewed for accuracy and 
completeness and any reporting of laboratory results are based on 
queries from the LIMS.   

 
9.4 Reports - Electronic and/or hard copy reports are provided based 

on client’s need. The basic report includes a header containing the 
CRG sample ID number, date collected, date received, date 
processed, prepared, date analyzed, client sample 
information, batch ID number, replicate number, and instrument 
identification. Electronic data deliverables can be designed to meet 
any client requests and based upon queries of the LIMS database. 
The section supervisor prior to release to the client reviews the final 
report. 

 
9.5 Records Storage - CRG archives all client final reports 

and instrument files in electronic format (pdf and/or Excel) for a 
period of 7 years following completion of project. CRG archives all 
laboratory records including raw data, charts, printouts and data 
books in hard copy format for a period of 7 years following 
completion of project.   

 
 
10.0 INTERNAL QUALITY CONTROL CHECKS 
 
 Quality control measurements verify the integrity of the analytical results.  

While the goal of all quality control procedures remains constant, specific 
quality control procedures vary from method to method.  Every analyst is 
responsible for a thorough understanding of the goals of each quality 
control measurements and the control analyses as required per method. 

 
 10.1 A batch is defined as a group of 20 or fewer samples of similar 

matrix, processed together under the same conditions and with the 
same reagents.  Quality control samples are associated with each 
batch and are used to assess the validity of the sample analyses.  
Control limits can be found in Table 4.1 of this document.  Each 
batch must include the following QC checks: 

 
10.1.1 Method Blank-  A method blank is a sample that contains no 

analytes of interest.  For solid matrices, no matrix is used.  
The method blank serves to measure contamination 
associated with processing the sample within the laboratory. 

 
  10.1.2 Laboratory Control Material (LCM) or Certified Reference 

Material (CRM)-  A LCM or CRM is a sample with a matrix 
similar to the client samples that contains analytes of interest 
at known or certified concentrations.  It is used to determine 
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the accuracy of the results based on the comparison of the 
measured concentration with the true value.  For analytes 
that are greater than 10 times the MDL, the acceptable 
percent recovery is presented in Table 4.1. 

 
10.1.3 Duplicate Analyses- Duplicate analyses are samples that 

have been split and processed within a single batch.  They 
are used to determine the precision of the results based on 
the percent relative difference (%RSD) between the two sets 
of results.  Control limits for %RSD are presented in Table 
4.1. 

 
10.1.4 Matrix Spike/Matrix Spike Duplicates (MS/MSD)-  MS/MSD 

are samples of similar matrix to the client’s samples that are 
spiked with a known amount of analyte.  Spike recovery 
measures the effect of interferences caused by the sample 
matrix and reflects the accuracy of the determination.  The 
spike level should be at least ten times the MDL.  The 
duplicate spike may be used to determine the precision of 
the analytical results similar to Section 10.1.3. 

 
10.1.5 Tuning Check-  The tuning of the mass spectrometer is 

checked at the beginning of each run to insure that it is 
providing adequate spectra. 

 
10.1.6 Initial Calibration-  Initial calibration is performed by 

analyzing standards of known levels of concentration.  The 
lowest level should be less than or equal to ten times the 
MDL and the remaining levels should represent the entire 
range of expected concentrations in the samples. 

 
10.1.7 Calibration Verification-  When a calibration curve is not 

performed for each run, a calibration verification is 
performed with a standard from, preferably a second source, 
is used to verify that the instrument is still operating within 
the original calibration curve. 

 
 

10.1.8 Internal Standard-  An internal standard is a non-target 
analyte, which is added to samples and QC checks after the 
preparation of the sample, just prior to analysis.  It is used to 
compensate for variations in the instrument response from 
one sample to the next. 

 
10.1.9 Recovery Surrogate-  A recovery surrogate is a non-target 

analyte or analytes that are added to the sample prior to 
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processing.  It is used to indicate the extraction efficiency 
and instrument variation from sample to sample. 

 
 
11.0 PERFORMANCE AND SYSTEM EVALUATIONS 
 
 CRG is dedicated to the continuous improvement of all of its operational 

systems.  This is an essential part of everyone's job within CRG.  Internal 
evaluations are conducted by staff from the Laboratory and are performed 
on a periodic basis. 

 
 11.1 CRG employs the philosophy of Continuous Measurable 

Improvement systems to evaluate its process performance and to 
identify opportunities for improvement on a continual basis.  Five 
key elements are essential for the Continuous Measurable 
Improvement system to work efficiently.  The first is to establish 
open and honest communication among all personnel.  The second 
is to encourage decision making by delegating responsibility to the 
lowest appropriate levels of the work force.  The third is to provide 
positive recognition for achievements and to strive continuously to 
identify and strengthen areas needing improvements.  The fourth is 
to provide employees with the knowledge, skills, motivation, and 
working environment to meet their full potential and find personal 
satisfaction in their work.  The fifth is to accept the concept of 
change as a positive opportunity for growth for both the individual 
and the organization. 

 
 11.2 With the five key elements of this philosophy in place, all levels of 

personnel can develop a true quantitative measurement system for 
assessing the status of meeting target goals in a wide variety of 
processes (i.e. improved accuracy, precision, training, safety, 
working environment, etc.).  The system begins with a quantitative 
evaluation of the process based on a review of both historical and 
current capability and performance.  Individual processes are 
selected as proposed projects based on whether they are in 
statistical control, predictable, and have attained target goals.  CRG 
then prioritizes the selected projects based on frequency and 
magnitude of problem recurrence.  Root-cause analysis is 
employed to establish control and eliminate the true sources of 
problems.  Corrective actions are taken and the process is rerun to 
verify stability, capability and quality.  If necessary, new target goals 
are set for the process and the system is repeated until the 
acceptable goal is achieved. 

 
 
12.0 PREVENTIVE MAINTENANCE 
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 12.1 Service contracts may be maintained for the major instrumentation 

and equipment that are no longer under warranty.  The gas 
chromatographs, ICPMS instrumentation, ion chromatograph and 
balances are typical examples of equipment that might be covered 
by a maintenance contract.  Records of maintenance are kept by 
the person responsible for the equipment.  Specific examples of 
routine preventive maintenance are further discussed in the 
following sections: 

 
 A. Hewlett Packard 5972 Gas Chromatograph/Mass 

Spectrometer System 
 
 1. Every six months, replace the MSD foreline pump oil 

and foreline trap pellets.  During the fluid exchange, 
replace the outlet mist filter 

 
 2. Every year, check and if necessary replace the 

diffusion pump fluid 
 

3. As needed, clean the ion source of the MSD (typically 
every six months) 

 
4. As needed, the glass injector sleeve and injector 

septum for the split-splitless injector is replaced 
(typically once per month) 

 
5. As needed, the gas purifiers and filters for the carrier 

gas are replaced 
 
  B. Hewlett Packard 4500 ICPMS System 
 
 1. Every six months, replace the oil and foreline trap 

pellets for the rough pumps.  During the fluid 
exchange, replace the outlet mist filter 

 
 2. Every year check and replace the turbo molecular 

pump fluid 
 
 3. Once per month, clean the sample and skimmer 

cones 
 
 4. Once per week, replace the peripump tubing 
 
 5. As needed, clean the ion source of the mass 

spectrometer 
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   6. Every three months, clean the nebulizer 
 
 
13.0 ASSESSMENT OF PRECISION AND ACCURACY 
 
 13.1 CRG utilizes several methods to monitor precision and accuracy. 

These are designed to determine the reproducibility of the analysis 
(precision) or agreement of the result to the actual value of the 
analyte (accuracy).  CRG routinely performs analysis of blind 
samples.  This procedure is explained in section 14.  The following 
definitions describe the types of analyses performed to assess 
precision and accuracy: 

 
  A. Duplicate analyses involve performing two separate 

analyses of a particular parameter on the same sample.  
Precision is measured by the degree of agreement between 
the two sample results. Duplicate analyses are designed to 
measure the precision of a determination when the sample 
contains detectable amounts of the constituent 

 
  B. Laboratory control material or certified reference material are 

samples that have known concentrations of the target 
analytes.  These concentrations are either based on a series 
of analyses or are certified by an external laboratory such as 
NIST. Accuracy is determined by comparing the measured 
amount of analyte recovered during analysis to the known 
value 

 
C. Sample spikes are samples that a known amount of the 

analyte has been added.  Accuracy is determined by the 
amount of the added material recovered during analysis 

 
  D. Blank spikes or water spikes are used if poor recovery from 

a spiked sample occurs, analysis of blank spikes is useful to 
determine if the poor performance is a function of the sample 
matrix or the analytical process.  These consist of the usual 
sample portion of deionized water spiked with the constituent 
at a concentration equivalent to that of the sample spike 

 
  E. Replicate spike analyses are employed to determine the 

precision and accuracy of an analysis when some or all of 
the parameters being determined are below the detection 
limit.  The replicate spike procedure involves analyzing the 
sample and two portions of the sample spiked with a 
measured portion of the same analyte.  Relative precision of 
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the spikes can be determined as well as the accuracy of the 
analysis.  Spike concentrations are sufficient to eliminate the 
bias that would be created by the undetectable quantity of 
the parameter being determined 

 
 13.2 One set of duplicate samples or spike duplicates, a LCM or CRM 

sample, and a method blank are analyzed with each batch of 
samples. 

 
 13.3 The ongoing evaluation of relative precision and accuracy 

performance is accomplished by the generation of control charts.  
Employing a minimum of 20 results, control limits are generated 
utilizing the mean and standard deviation of the data set.  Upper 
and lower “warning" limits are twice the standard deviation from the 
mean of the set of results for accuracy charts and twice the 
standard deviation from the origin for precision charts.  Upper and 
lower "out of control" limits are three times the standard deviation 
from the mean for accuracy charts and three times the standard 
deviation from the origin for precision charts.  When relative 
precision or accuracy results suggest atypical performance, an 
investigation into the problem is initiated.  If a sample result is 
outside the out-of-controI limits, the sample is reanalyzed.  If 
samples cannot be reanalyzed, the result is flagged. 

 
14.0 CORRECTIVE ACTIONS AND TRAINING 
 

14.1 Corrective Actions 
 

14.1.1 Corrective action is the process of defining- root-cause, 
identifying and implementing corrective action plans, 
educating - and training to provide system-wide solutions, 
and verifying that the improved system is being followed. 
Corrective action responses are divided into three separate 
categories based on the time required to complete the- 
corrective action.  An immediate corrective action occurs 
when a response that fully meets closure criteria can be 
carried out in the same time frame that the observation of 
the discrepancy occurs.  An intermediate corrective action is 
one that will require a maximum of 30 days to complete the 
response satisfactorily.  A long-term corrective action 
requires a time period greater than 30 days to provide a 
complete response.  Long-term corrective actions typically 
involve cooperation of additional organizational elements. 

 
14.1.2 Both intermediate and long-term corrective actions require a 

detailed corrective action plan showing clearly defined 

Quality Assurance Program Document Revision G 17 of 39 



milestones, task descriptions, and responsibilities.  CRG's 
Quality Assurance Specialist must approve all intermediate 
and long-term corrective action plans.  Closure of corrective 
actions require verifiable, objective evidence that the 
corrective action be thorough, comprehensive, and will 
permanently prevent the problem from reoccurring.  
Corrective actions result from a wide variety of situations 
including: 

 
A. Inspection of the sample indicates the: samples are 1) 

not representative of their source, 2) deteriorated, 3) 
improperly labeled, 4) damaged in transport, or 5) 
collected in an inappropriate container.  In this case, 
the CRG Sample Custodian or Quality Assurance 
Specialist will notify the sample collector of the- 
problem(s) and request a new sample(s) to be 
collected following proper sample collection and 
handling methods 

 
B. Samples that are not properly preserved, stored at 

incorrect temperatures, or exhibit deficiencies in the 
chain-of-custody records are not analyzed.  The CRG 
Sample Custodian or Quality Assurance Specialist 
reviews the discrepancy with appropriate personnel 
and new samples are collected employing correct 
methods 

 
C. The required LOPM has not been followed correctly.  

The supervisor reviews the Method with the analyst 
and requests the analyst to rerun the analysis, per the 
method, under the supervisor's direct observation.  
The analyst repeats the procedure until it is correctly 
performed.  The analyst's performance of the 
method's protocol and results are evaluated randomly 
over a minimum of a two week period to ensure 
adherence to all requirements of the method 

 
D. Instrumentation malfunctions are immediately noted in 

the instrument logbook and the supervisor is notified.  
Senior technical staff with specific in-depth knowledge 
of the particular instrument reviews the problem and 
attempt to fix the instrument.  Major problems may 
require trained field service personnel from the 
manufacturer to be brought in to fix the problem.  If 
the projected downtime will extend beyond the 
samples required holding time, the sample will be 
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either analyzed on another instrument or sent to an 
approved contract laboratory for analysis 

 
E. When duplicate results, spike recovery results, or 

Quality Assurance reference samples are outside 
their acceptance limits, the supervisor is notified and 
the complete analytical procedure is reviewed with the 
analyst.  The data entry and calculations are reviewed 
for transcription errors.  Reagents and standards are 
checked to see if they were properly prepared and 
whether they are within their shelf life.  The equipment 
is examined for proper performance.  The calibration 
and maintenance record is reviewed to ensure the 
instrumentation is performing optimally.  The 
methodology is reviewed to make sure that it is 
properly applied.  Sampling and sample handling 
protocols are verified to ensure that the sample was 
collected properly and the recommended preservation 
and holding times were observed.  If the cause of the 
problem is found, the Quality Assurance Specialist 
sends a Quality Assurance reference sample to the 
analyst for analysis.  If the Quality Assurance check 
sample is acceptable, the duplicate or spike analysis 
is reanalyzed.  However, if the same result is obtained 
in the repeat analysis, the problem is probably due to 
matrix interference effect.  The results of the sample 
batch are reported with an accompanying explanation 
of possible matrix interference.  If the precision of 
duplicate spike analyses improves and are in control, 
the sample batch run with the initial duplicate spike 
analysis sample is reanalyzed.  A different scenario 
must be followed in circumstances such as insufficient 
sample or analysis of the sample after the prescribed 
holding time exists.  In these situations, the original 
result is reported and accompanied by a failure report 
stating the circumstances that occurred in the initial 
and repeat analysis.  If the results for the Quality 
Assurance reference sample are not satisfactory, a 
team will be formed to identify and correct the 
problem.  The analysis will not be resumed until the 
system is in control 

 
F. CRG's internal evaluation and corrective action 

program and external agency audits can result in 
corrective actions.  The response to these evaluation 
studies requires a written corrective action plan that 
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has been accepted by the Quality Assurance 
Specialist.  Closure requires objective evidence that 
the corrective action be thorough, complete, and will 
permanently solve the problem 

 
G. CRG’s Continuous Measurable Improvement program 

is designed to identify opportunities for improvements 
systematically.  This program leads to specific 
corrective actions initiated by either a combination of 
senior technical staff and analysts or a team 
established to address the specific problem.  A 
quantitative measurement is applied to ensure that 
the corrective action has had a positive impact on 
eliminating the problem. 
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14.2 Training 
 

14.2.1 Educational background- the minimum qualification for 
conducting analyses in the laboratory is two years of college-
level course work in science and two years of related 
analytical work experience or an equivalent combination of 
education and experience.  These education and experience 
requirements provide the analysts with a proper background 
in the fundamentals of chemistry to assist in understanding 
the principles behind work that they perform. 

 
14.2.2 Orientation-  CRG provides a general orientation to working 

in an environmental chemistry laboratory.  CRG also 
provides a basic safety orientation, which includes lab coats, 
specific safety instructions, approved footwear, location of 
first aid supplies, location of eyewash stations, location of 
emergency showers, and location of fire extinguishers. 
 

14.2.3 Ongoing Training-  CRG maintains a technical library of key 
journals and books for staff’s use.  Staffs are encouraged to 
join professional societies, attend conferences, and receive 
additional training in their technical fields. 

 
14.2.4 Discrete Job Training-  CRG Provides: 

 
A. On-the-job training to new analysts or analysts 

assuming additional responsibilities. 
 

B. Maintains a file for each employee which contains all 
information relating to the analysts education and 
training including: 

 
Resume 
Certificates from training classes and courses 
Completed Training Documentation Forms 
Related data 

 
C. The following approach is used for providing staff on-

the-job training: 
 

1. Read the appropriate Laboratory Operating 
Procedures Method which details the analytical 
procedure 

 
2. Review the associated material safety data 

sheets if you are not knowledgeable of the 
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safety hazards of the reagents used in the 
analysis 

 
3. Observe the procedure in use by an analyst 

who is approved for performing this analysis 
 

4. Perform the analysis under the direct 
supervision of a qualified analyst who will 
certify the successful completion of training 

 
5. Demonstrate proficiency using the method by 

analyzing blind check samples 
 

6. Document the successful completion of your 
training using the following Training 
Documentation Form: 
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CRG Marine Laboratories, Inc. 
2020 Del Amo Boulevard, Suite 2020 

Torrance, California  90501-1206 
 
 
             
 

TRAINING DOCUMENTATION FORM 
             
 
 
 
 
EMPLOYEE NAME           
 

METHOD NUMBER DATE COMPLETED CERTIFIED BY 
 
 
 

  

COMMENTS: 
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15.0 QA REPORTS 
 
 Numerical results of quality control analyses are delivered as part of the 

analytical report package.  Reports that discuss corrective actions, Quality 
accomplishments, control charts, and ad-hoc inquiries are generated 
internally on a regular basis and made available to clients upon request. 
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Table 1. Metals, Organic Chemistry and Inorganic Chemistry  
EPA  ANALYSIS         PRECISION             ACCURACY MDL 
METHOD               (% RSD)      (% Recovery) 
       
200.8 TOTAL & DISSOLVED METALS BY ICPMS- LIQUID MATRIX  

Aluminum (Al) 0-30 50 - 140% 5 µg/L 
Antimony (Sb) 0-30 65 - 135% 0.1 µg/L 
Arsenic (As) 0-30 70 - 130% 0.2 µg/L 
Barium (Ba) 0-30 70 - 130% 0.2 µg/L 
Beryllium (Be) 0-30 60 - 130% 0.2 µg/L 
Bismuth (Bi) 0-30 70 - 130% 5 µg/L 
Cadmium (Cd) 0-30 75 - 130% 0.2 µg/L 
Chromium (Cr) 0-30 70 - 130% 0.1 µg/L 
Cobalt (Co) 0-30 70 - 130% 0.1 µg/L 
Copper (Cu) 0-30 70 - 130% 0.4 µg/L 
Iron (Fe) 0-30 55 - 140% 5 µg/L 
Lead (Pb) 0-30 65 - 135% 0.05 µg/L 
Lithium (Li) 0-30 75 - 125% 0.1 µg/L 
Manganese (Mn) 0-30 70 - 130% 0.2 µg/L 
Mercury (Hg) (245.7) 0-30 60 - 140% 0.01 µg/L 
Methylmercury 0-30 75 - 125% 0.05 µg/L 
Molybdenum (Mo) 0-30 70 - 130% 0.2 µg/L 
Nickel (Ni) 0-30 70 - 130% 0.2 µg/L 
Selenium (Se) 0-30 60 - 150% 0.2 µg/L 
SEM 0-30 70 - 130%   
Silicon (Si) 0-30 70 - 130% 1 µg/L 
Silver (Ag) 0-30 50 - 155% 0.5 µg/L 
Strontium (Sr) 0-30 70 - 130% 0.1 µg/L 
Thallium (Tl) 0-30 70 - 130% 0.1 µg/L 
Tin (Sn) 0-30 65 - 140% 0.1 µg/L 
Titanium (Ti) 0-30 70 - 130% 0.2 µg/L 
Lanthanum (La) 0-30 75 - 125%   
Vanadium (V) 0-30 70 - 130% 0.2 µg/L 
Zinc (Zn) 0-30 50 - 150% 0.1 ng/L 
Boron (B) 0-30 70 - 130% 1 µg/L 
Calcium (Ca) 0-30 70 - 130% 0.05 mg/L 
Magnesium (Mg) 0-30 75 - 125% 0.05 mg/L 
Sodium (Na) 0-30 70 - 130% 5 mg/L 
Potassium (K) 0-30 70 - 130% 5 mg/L 

 
1640        TOTAL & DISSOLVED METALS BY ICPMS- LIQUID MATRIX  

Aluminum (Al) 0-30 35 - 150% 3 µg/L 
Antimony (Sb) 0-30 40 - 105% 0.01 µg/L 
Arsenic (As) 0-30 65 - 125% 0.01 µg/L 
Barium (Ba) 0-30 70 - 130% 0.5 µg/L 
Beryllium (Be) 0-30 50 - 110% 0.005 µg/L 
Bismuth (Bi) 0-30 70 - 130% 1 µg/L 
Cadmium (Cd) 0-30 60 - 120% 0.005 µg/L 
Chromium (Cr) 0-30 70 - 130% 0.025 µg/L 
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Cobalt (Co) 0-30 65 - 120% 0.005 µg/L 
Copper (Cu) 0-30 55 - 120% 0.01 µg/L 
Iron (Fe) 0-30 30 - 110% 0.5 µg/L 
Lead (Pb) 0-30 50 - 120% 0.005 µg/L 
Lithium (Li) 0-30 70 - 130% 0.01 µg/L 
Manganese (Mn) 0-30 50 - 120% 0.01 µg/L 
Mercury (Hg) (245.7) 0-30 70 - 130% 0.01 µg/L 
Molybdenum (Mo) 0-30 55 - 135% 0.005 µg/L 
Nickel (Ni) 0-30 50 - 120% 0.005 µg/L 
Selenium (Se) 0-30 50 - 110% 0.01 µg/L 
Silicon (Si) 0-30 70 - 130% 0.5 µg/L 
Silver (Ag) 0-30 50 - 125% 0.02 µg/L 
Strontium (Sr) 0-30 70 - 130% 0.01 mg/L 
Thallium (Tl) 0-30 50 - 120% 0.005 µg/L 
Tin (Sn) 0-30 50 - 125% 0.005 µg/L 
Titanium (Ti) 0-30 70 - 130% 0.035 µg/L 
Lanthanum (La) 0-30 60 - 120% 1 µg/L 
Vanadium (V) 0-30 70 - 130% 0.02 µg/L 
Zinc (Zn) 0-30 45 - 105% 0.005 µg/L 
Boron (B) 0-30 70 - 130% 1 µg/L 
Calcium (Ca) 0-30 70 - 130% 0.05 mg/L 
Magnesium (Mg) 0-30 70 - 130% 0.05 mg/L 
Sodium (Na) 0-30 70 - 130% 5 mg/L 
Potassium (K) 0-30 70 - 130% 5 mg/L 

6020 TOTAL METALS BY ICPMS- SOLID MATRIX    
Aluminum (Al) 0-30 10 - 180% 1 µg/g 
Antimony (Sb) 0-30 70 - 130% 0.025 µg/g 
Arsenic (As) 0-30 70 - 130% 0.025 µg/g 
Barium (Ba) 0-30 70 - 140% 0.025 µg/g 
Beryllium (Be) 0-30 50 - 120% 0.025 µg/g 
Bismuth (Bi) 0-30 70 - 130% 0.5 µg/g 
Cadmium (Cd) 0-30 70 - 130% 0.025 µg/g 
Chromium (Cr) 0-30 55 - 135% 0.025 µg/g 
Cobalt (Co) 0-30 65 - 125% 0.025 µg/g 
Copper (Cu) 0-30 65 - 125% 0.025 µg/g 
Iron (Fe) 0-30 50 - 140% 1 µg/g 
Lead (Pb) 0-30 55 - 120% 0.025 µg/g 
Lithium (Li) 0-30 70 - 130% 0.05 µg/g 
Manganese (Mn) 0-30 50 - 140% 0.025 µg/g 
Mercury (Hg) (245.7) 0-30 65 - 140% 0.01 µg/dry g 
Methylmercury 0-30 70 - 130% 0.01 µg/g 
Molybdenum (Mo) 0-30 70 - 160% 0.025 µg/g 
Nickel (Ni) 0-30 70 - 130% 0.025 µg/g 
Selenium (Se) 0-30 60 - 125% 0.025 µg/g 
Silicon (Si) 0-30 70 - 130% 0.1 µg/g 
Silver (Ag) 0-30 50 - 120% 0.025 µg/g 
Strontium (Sr) 0-30 50 - 160% 0.025 µg/dry g 
Thallium (Tl) 0-30 65 - 125% 0.025 µg/g 
Tin (Sn) 0-30 70 - 150% 0.025 µg/g 
Titanium (Ti) 0-30 50 - 150% 0.025 µg/g 
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Vanadium (V) 0-30 50 - 160% 0.025 µg/g 
Zinc (Zn) 0-30 60 - 120% 0.025 µg/g 
Boron (B) 0-30 60 - 140% 0.025 µg/dry g 
Calcium (Ca) 0-30 70 - 130% 1 µg/dry g 
Magnesium (Mg) 0-30 70 - 130% 1 µg/dry g 
Sodium (Na) 0-30 70 - 130% 1 µg/dry g 
Potassium (K) 0-30 70 - 130% 1 µg/dry g           

625      SEMI-VOLATILE ORGANICS BY GC/MS- LIQUID MATRIX  
 Polynuclear Aromatic Hydrocarbons 

1-Methylnaphthalene 0-30 50 - 120% 1 ng/L 
1-Methylphenanthrene 0-30 70 - 130% 1 ng/L 
2,3,5-Trimethylnaphthalene 0-30 45 - 130% 1 ng/L 
2,6-Dimethylnaphthalene 0-30 55 - 125% 1 ng/L 
2-Methylnaphthalene 0-30 50 - 130% 1 ng/L 
Acenaphthene 0-30 70 - 130% 1 ng/L 
Acenaphthylene 0-30 60 - 120% 1 ng/L 
Anthracene 0-30 60 - 130% 1 ng/L 
Benz[a]anthracene 0-30 70 - 140% 1 ng/L 
Benzo[a]pyrene 0-30 70 - 130% 1 ng/L 
Benzo[b]fluoranthene 0-30 60 - 140% 1 ng/L 
Benzo[e]pyrene 0-30 70 - 130% 1 ng/L 
Benzo[g,h,i]perylene 0-30 50 - 140% 1 ng/L 
Benzo[k]fluoranthene 0-30 70 - 130% 1 ng/L 
Biphenyl 0-30 50 - 120% 1 ng/L 
Chrysene 0-30 70 - 130% 1 ng/L 
Dibenz[a,h]anthracene 0-30 60 - 130% 1 ng/L 
Fluoranthene 0-30 70 - 130% 1 ng/L 
Fluorene 0-30 70 - 130% 1 ng/L 
Indeno[1,2,3-c,d]pyrene 0-30 70 - 130% 1 ng/L 
Naphthalene 0-30 50 - 120% 1 ng/L 
Perylene 0-30 65 - 135% 1 ng/L 
Phenanthrene 0-30 70 - 130% 1 ng/L 
Pyrene 0-30 70 - 130% 1 ng/L 
Dibenzothiophene 0-30 70 - 130% 1 ng/L 

  
 Base Neutrals 

1,2,4-Trichlorobenzene 0-30 65 - 140% 10 ng/L 
1,2-Dichlorobenzene 0-30 30 - 130% 10 ng/L 
1,3-Dichlorobenzene 0-30 MDL - 170% 10 ng/L 
1,4-Dichlorobenzene 0-30 50 - 140% 10 ng/L 
1,4-Dioxane 0-30 40 - 120% 50 ng/L 
2,3,7,8-TCDD 0-30 40 - 120% 1 ng/L 
2,4-Dinitrotoluene 0-30 70 - 130% 50 ng/L 
2,6-Dinitrotoluene 0-30 40 - 120% 50 ng/L 
2-Chloronaphthalene 0-30 60 - 140% 50 ng/L 
2-Nitroaniline 0-30 40 - 120% 50 ng/L 
3,3'-Dichlorobenzidine 0-30 60 - 140% 50 ng/L 
3-Nitroaniline 0-30 20 - 120% 50 ng/L 
4-Bromophenylphenylether 0-30 60 - 140% 50 ng/L 
4-Chloroaniline 0-30 40 - 120% 50 ng/L 
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4-Chlorophenylphenylether 0-30 60 - 140% 50 ng/L 
4-Nitroaniline 0-30 40 - 120% 50 ng/L 
Acrylonitrile 0-30 40 - 120% 10 ng/L 
Aniline 0-30 40 - 120% 50 ng/L 
Azobenzene 0-30 40 - 120% 50 ng/L 
Benzidine 0-30 60 - 140% 50 ng/L 
bis (2-Ethylhexyl) 
phthalate 0-30 20 - 190% 5 ng/L 
bis(2-
Chloroethoxy)methane 0-30 60 - 140% 50 ng/L 
bis(2-Chloroethyl)ether 0-30 60 - 140% 50 ng/L 
bis(2-
Chloroisopropyl)ether 0-30 60 - 140% 50 ng/L 
bis(2-Ethylhexyl) Phthalate 0-30 20 - 190% 5 ng/L 
Butylbenzyl Phthalate 0-30 65 - 160% 5 ng/L 
Caffeine 0-30 60 - 140% 10 ng/L 
Carbazole 0-30 40 - 120% 50 ng/L 
Dibenzofuran 0-30 40 - 120% 50 ng/L 
Dibutyl Phthalate 0-30 1  - 120% 5 ng/L 
Diethyl Phthalate 0-30 50 - 150% 5 ng/L 
Dimethyl Phthalate 0-30 40 - 155% 5 ng/L 
Di-n-butyl Phthalate 0-30 65 - 145% 5 ng/L 
Di-n-octyl Phthalate 0-30 50 - 165% 5 ng/L 
Hexachlorobenzene 0-30 65 - 135% 1 ng/L 
Hexachlorobutadiene 0-30 60 - 140% 50 ng/L 
Hexachlorocyclopentadien
e 0-30 60 - 140% 50 ng/L 
Hexachloroethane 0-30 60 - 140% 50 ng/L 
Isophorone 0-30 60 - 140% 50 ng/L 
Nitrobenzene 0-30 60 - 140% 50 ng/L 
N-Nitrosodimethylamine 0-30 60 - 140% 50 ng/L 
N-Nitrosodi-n-propylamine 0-30 55 - 125% 50 ng/L 
N-Nitrosodiphenylamine 0-30 60 - 140% 50 ng/L 
Trifluralin 0-30 60 - 140% 1 ng/L 
Pentachloronitrobenzene 0-30 60 - 140% 5 ng/L 
Chlorothalonil 0-30 60 - 140% 5 ng/L 
Molinate 0-30 60 - 140% 50 ng/L 
Thiobencarb 0-30 60 - 140% 50 ng/L 
Pendimethalin 0-30 60 - 140% 50 ng/L 
Propargite 0-30 60 - 140% 50 ng/L 
Oxyfluorfen 0-30 60 - 140% 50 ng/L 

 
 
  
       
625 ACID EXTRACTABLE ORGANICS BY GC/MS- LIQUID MATRIX  

2,4,6-Trichlorophenol 0-30 30  - 150% 50ng/L 
2,4,6-Tribromophenol 0-30 10 - 160% 50ng/L 
2,4-Dichlorophenol 0-30 40 - 140% 50ng/L 
2,4-Dimethylphenol 0-30 30 - 120% 100ng/L 
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2,4-Dinitrophenol 0-30 MDL - 190% 100ng/L 
2-Chlorophenol 0-30 35 - 130% 50ng/L 
2-Methyl-4,6-dinitrophenol 0-30 MDL - 180% 100ng/L 
2-Methylphenol 0-30 20 - 120% 100ng/L 
2-Nitrophenol 0-30 30 - 180% 100ng/L 
3-Methylphenol 0-30 20 - 120% 100ng/L 
4-Chloro-3-methylphenol 0-30 30 - 150% 100ng/L 
4-Nitrophenol 0-30 MDL - 130% 100ng/L 
Benzoic Acid 0-30 40 - 120% 100ng/L 
Benzyl Alcohol 0-30 20 - 120% 100ng/L 
Pentachlorophenol 0-30 10 - 160% 50ng/L 
Phenol 0-30 MDL - 115% 100ng/L 
(2-Fluorobiphenyl) 0-30 60 - 130%  ng/L 
Nonylphenol 0-30 70 - 130% 5ng/L 

      
 SEMI-VOLATILE ORGANICS BY GC/MS- SOLID MATRIX   
8270 Polynuclear Aromatic Hydrocarbons 

1-Methylnaphthalene 0-30 40 - 120% 1 ng/g 
1-Methylphenanthrene 0-30 40 - 160% 1 ng/g 
2,3,5-
Trimethylnaphthalene 0-30 45 - 120% 1 ng/g 
2,6-Dimethylnaphthalene 0-30 40 - 130% 1 ng/g 
2-Methylnaphthalene 0-30 35 - 125% 1 ng/g 
Acenaphthene 0-30 40 - 125% 1 ng/g 
Acenaphthylene 0-30 40 - 130% 1 ng/g 
Anthracene 0-30 45 - 150% 1 ng/g 
Benz[a]anthracene 0-30 50- 175% 1 ng/g 
Benzo[a]pyrene 0-30 50 - 160% 1 ng/g 
Benzo[b]fluoranthene 0-30 45 - 160% 1 ng/g 
Benzo[e]pyrene 0-30 40 - 160% 1 ng/g 
Benzo[g,h,i]perylene 0-30 30 - 170% 1 ng/g 
Benzo[k]fluoranthene 0-30 50 - 150% 1 ng/g 
Biphenyl 0-30 45 - 120% 1 ng/g 
Chrysene 0-30 40 - 160% 1 ng/g 
Dibenz[a,h]anthracene 0-30 40 - 165% 1 ng/g 
Fluoranthene 0-30 45 - 165% 1 ng/g 
Fluorene 0-30 55 - 150% 1 ng/g 
Indeno[1,2,3-c,d]pyrene 0-30 40 - 170% 1 ng/g 
Naphthalene 0-30 30 - 120% 1 ng/g 
Perylene 0-30 30 - 175% 1 ng/g 
Phenanthrene 0-30 35 - 160% 1 ng/g 
Pyrene 0-30 50 - 150% 1 ng/g 
Dibenzothiophene 0-30 65 - 125% 1 ng/g 

 
  
 Base Neutrals  

1,2,4-Trichlorobenzene 0-30 65 - 115% 10 ng/g 
1,2-Dichlorobenzene 0-30 50 - 110% 10 ng/g 
1,3-Dichlorobenzene 0-30 MDL - 175% 10 ng/g 
1,4-Dichlorobenzene 0-30 45 - 135% 10 ng/g 
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1,4-Dioxane 0-30 40 - 120% 50 ng/g 
2,3,7,8-TCDD 0-30 40 - 120% 1 ng/g 
2,4-Dinitrotoluene 0-30 70 - 130% 50 ng/g 
2,6-Dinitrotoluene 0-30 40 - 120% 50 ng/g 
2-Chloronaphthalene 0-30 60 - 140% 50 ng/g 
2-Nitroaniline 0-30 40 - 120% 50 ng/g 
3,3'-Dichlorobenzidine 0-30 60 - 140% 50 ng/g 
3-Nitroaniline 0-30 20 - 120% 50 ng/g 
4-Bromophenylphenylether 0-30 60 - 140% 50 ng/g 
4-Chloroaniline 0-30 40 - 120% 50 ng/g 
4-Chlorophenylphenylether 0-30 60 - 140% 50 ng/g 
4-Nitroaniline 0-30 40 - 120% 50 ng/g 
Acrylonitrile 0-30 40 - 120% 10 ng/g 
Aniline 0-30 40 - 120% 50 ng/g 
Azobenzene 0-30 40 - 120% 50 ng/g 
Benzidine 0-30 40 - 120% 50 ng/g 
bis (2-Ethylhexyl) phthalate 0-30 MDL - 195% 5 ng/g 
bis(2-Chloroethoxy)methane 0-30 60 - 140% 50 ng/g 
bis(2-Chloroethyl)ether 0-30 60 - 140% 50 ng/g 
bis(2-Chloroisopropyl)ether 0-30 60 - 140% 50 ng/g 
bis(2-Ethylhexyl) Phthalate 0-30 5 - 160% 5 ng/g 
Butylbenzyl Phthalate 0-30 MDL - 195% 5 ng/g 
Caffeine 0-30 60 - 140% 10 ng/g 
Carbazole 0-30 40 - 120% 50 ng/g 
Dibenzofuran 0-30 40 - 120% 50 ng/g 
Dibutyl Phthalate 0-30 1 - 120% 5 ng/g 
Diethyl Phthalate 0-30 10 - 190% 5 ng/g 
Dimethyl Phthalate 0-30 50 - 140% 5 ng/g 
Di-n-butyl Phthalate 0-30 10 - 175% 5 ng/g 
Di-n-octyl Phthalate 0-30 35 - 145% 5 ng/g 
Hexachlorobenzene 0-30 65 - 135% 1 ng/g 
Hexachlorobutadiene 0-30 60 - 140% 50 ng/g 
Hexachlorocyclopentadiene 0-30 60 - 140% 50 ng/g 
Hexachloroethane 0-30 60 - 140% 50 ng/g 
Isophorone 0-30 60 - 140% 50 ng/g 
Nitrobenzene 0-30 60 - 140% 50 ng/g 
N-Nitrosodimethylamine 0-30 60 - 140% 50 ng/g 
N-Nitrosodi-n-propylamine 0-30 40 - 120% 50 ng/g 
N-Nitrosodiphenylamine 0-30 60 - 140% 50 ng/g 
Trifluralin 0-30 60 - 140% 1 ng/g 

 
       
8270 ACID EXTRACTABLE ORGANICS BY GC/MS- SOLID MATRIX 

2,4,6-Trichlorophenol 0-30 35 - 145% 50 ng/g 
2,4,6-Tribromophenol 0-30 10 - 165% 50 ng/g 
2,4-Dichlorophenol 0-30 40 - 135% 50 ng/g 
2,4-Dimethylphenol 0-30 30 - 120% 100 ng/g 
2,4-Dinitrophenol 0-30 MDL - 190% 100 ng/g 
2-Chlorophenol 0-30 15 - 140% 50 ng/g 
2-Methyl-4,6-dinitrophenol 0-30 MDL - 180% 100 ng/g 

Quality Assurance Program Document Revision G 30 of 39 



2-Methylphenol 0-30 20 - 120% 100 ng/g 
2-Nitrophenol 0-30 30 - 185% 100 ng/g 
3-Methylphenol 0-30 20 - 120% 100 ng/g 
4-Chloro-3-methylphenol 0-30 30 - 135% 100 ng/g 
4-Nitrophenol 0-30 20 - 140% 100 ng/g 
Benzoic Acid 0-30 40 - 120% 100 ng/g 
Benzyl Alcohol 0-30 20 - 120% 100 ng/g 
Pentachlorophenol 0-30 MDL - 150% 50 ng/g 
Phenol 0-30 10 - 140% 100 ng/g 
4-Methylphenol 0-30 20 - 120% 100 ng/g 
3+4-Methylphenol 0-30 20 - 120% 100 ng/g 

 
       
8270 CHLORINATED HYDROCARBONS BY GC/MS- SOLID MATRIX 

2,4'-DDD 0-30 50 - 135% 1 ng/g 
2,4'-DDE 0-30 60 - 130% 1 ng/g 
2,4'-DDT 0-30 40 - 135% 1 ng/g 
4,4'-DDD 0-30 70 - 130% 1 ng/g 
4,4'-DDE 0-30 65 - 130% 1 ng/g 
4,4'-DDT 0-30 35 - 140% 1 ng/g 
Alachlor 0-30 60 - 140% 2 ng/g 
Aldrin 0-30 50 - 125% 1 ng/g 
BHC-alpha 0-30 60 - 120% 1 ng/g 
BHC-beta 0-30 60 - 120% 1 ng/g 
BHC-delta 0-30 60 - 120% 1 ng/g 
BHC-gamma 0-30 60 - 120% 1 ng/g 
Chlordane-alpha 0-30 70 - 130% 1 ng/g 
Chlordane-gamma 0-30 60 - 120% 1 ng/g 
cis-Nonachlor 0-30 60 - 120% 1 ng/g 
DCPA (Dacthal) 0-30 60 - 140% 5 ng/g 
Dieldrin 0-30 50 - 125% 1 ng/g 
Endosulfan Sulfate 0-30 25 - 125% 1 ng/g 
Endosulfan-I 0-30 45 - 125% 1 ng/g 
Endosulfan-II 0-30 25 - 145% 1 ng/g 
Endrin 0-30 60 - 125% 1 ng/g 
Endrin Aldehyde 0-30 60 - 120% 1 ng/g 
Endrin Ketone 0-30 45 - 125% 1 ng/g 
Heptachlor 0-30 45 - 125% 1 ng/g 
Heptachlor Epoxide 0-30 60 - 120% 1 ng/g 
Methoxychlor 0-30 35 - 140% 1 ng/g 
Mirex 0-30 50 - 130% 1 ng/g 
Oxychlordane 0-30 70 - 130% 1 ng/g 
Toxaphene 0-30 65 - 135% 10 ng/g 
trans-Nonachlor 0-30 60 - 120% 1 ng/g 
Perthane 0-30 60 - 140% 5 ng/g 
Hexachlorobenzene 0-30 70 - 130% 1 ng/g 
Aroclor 1016 0-30 65 - 135% 10 ng/g 
Aroclor 1221 0-30 65 - 135% 10 ng/g 
Aroclor 1232 0-30 65 - 135% 10 ng/g 
Aroclor 1242 0-30 65 - 135% 10 ng/g 
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Aroclor 1248 0-30 65 - 135% 10 ng/g 
Aroclor 1254 0-30 65 - 135% 10 ng/g 
Aroclor 1260 0-30 65 - 135% 10 ng/g 
PCB001 0-30 60 - 125% 1 ng/g 
PCB002 0-30 60 - 125% 1 ng/g 
PCB003 0-30 60 - 125% 1 ng/g 
PCB004 0-30 60 - 125% 1 ng/g 
PCB006 0-30 60 - 125% 1 ng/g 
PCB008 0-30 60 - 125% 1 ng/g 
PCB009 0-30 60 - 125% 1 ng/g 
PCB016 0-30 60 - 125% 1 ng/g 
PCB018 0-30 60 - 125% 1 ng/g 
PCB019 0-30 60 - 125% 1 ng/g 
PCB022 0-30 60 - 125% 1 ng/g 
PCB025 0-30 60 - 125% 1 ng/g 
PCB028 0-30 60 - 125% 1 ng/g 
PCB031 0-30 60 - 125% 1 ng/g 
PCB033 0-30 60 - 125% 1 ng/g 
PCB037 0-30 60 - 125% 1 ng/g 
PCB044 0-30 60 - 125% 1 ng/g 
PCB049 0-30 60 - 125% 1 ng/g 
PCB052 0-30 60 - 125% 1 ng/g 
PCB056 0-30 60 - 125% 1 ng/g 
PCB065 0-30 60 - 125% 1 ng/g 
PCB066 0-30 60 - 125% 1 ng/g 
PCB067 0-30 60 - 125% 1 ng/g 
PCB070 0-30 60 - 125% 1 ng/g 
PCB071 0-30 60 - 125% 1 ng/g 
PCB074 0-30 60 - 125% 1 ng/g 
PCB077 0-30 60 - 125% 1 ng/g 
PCB081 0-30 60 - 125% 1 ng/g 
PCB082 0-30 60 - 125% 1 ng/g 
PCB087 0-30 60 - 125% 1 ng/g 
PCB095 0-30 60 - 125% 1 ng/g 
PCB097 0-30 60 - 125% 1 ng/g 
PCB099 0-30 60 - 125% 1 ng/g 
PCB101 0-30 60 - 125% 1 ng/g 
PCB105 0-30 60 - 125% 1 ng/g 
PCB110 0-30 60 - 125% 1 ng/g 
PCB114 0-30 60 - 125% 1 ng/g 
PCB118 0-30 60 - 125% 1 ng/g 
PCB119 0-30 60 - 125% 1 ng/g 
PCB123 0-30 60 - 125% 1 ng/g 
PCB126 0-30 60 - 125% 1 ng/g 
PCB128 0-30 60 - 125% 1 ng/g 
PCB128+167 0-30 60 - 125% 1 ng/g 
PCB132 0-30 60 - 125% 1 ng/g 
PCB138 0-30 60 - 125% 1 ng/g 
PCB141 0-30 60 - 125% 1 ng/g 
PCB146 0-30 60 - 125% 1 ng/g 
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PCB147 0-30 60 - 125% 1 ng/g 
PCB149 0-30 60 - 125% 1 ng/g 
PCB151 0-30 60 - 125% 1 ng/g 
PCB153 0-30 60 - 125% 1 ng/g 
PCB156 0-30 60 - 125% 1 ng/g 
PCB157 0-30 60 - 125% 1 ng/g 
PCB158 0-30 60 - 125% 1 ng/g 
PCB167 0-30 60 - 125% 1 ng/g 
PCB168 0-30 60 - 125% 1 ng/g 
PCB168+132 0-30 60 - 125% 1 ng/g 
PCB169 0-30 60 - 125% 1 ng/g 
PCB170 0-30 60 - 125% 1 ng/g 
PCB173 0-30 60 - 125% 1 ng/g 
PCB174 0-30 60 - 125% 1 ng/g 
PCB177 0-30 60 - 125% 1 ng/g 
PCB179 0-30 60 - 125% 1 ng/g 
PCB180 0-30 60 - 125% 1 ng/g 
PCB183 0-30 60 - 125% 1 ng/g 
PCB187 0-30 60 - 125% 1 ng/g 
PCB189 0-30 60 - 125% 1 ng/g 
PCB194 0-30 60 - 125% 1 ng/g 
PCB195 0-30 60 - 125% 1 ng/g 
PCB200 0-30 60 - 125% 1 ng/g 
PCB201 0-30 60 - 125% 1 ng/g 
PCB203 0-30 60 - 125% 1 ng/g 
PCB205 0-30 60 - 125% 1 ng/g 
PCB206 0-30 60 - 125% 1 ng/g 
PCB209 0-30 60 - 125% 1 ng/g 

L 
          
625 CHLORINATED HYDROCARBONS BY GC/MS- LIQUID MATRIX  

2,4'-DDD 0-30 50 - 140% 1 ng/L 
2,4'-DDE 0-30 60 - 130% 1 ng/L 
2,4'-DDT 0-30 40 - 130% 1 ng/L 
4,4'-DDD 0-30 70 - 130% 1 ng/L 
4,4'-DDE 0-30 70 - 130% 1 ng/L 
4,4'-DDT 0-30 MDL - 150% 1 ng/L 
Alachlor 0-30 60 - 140% 2 ng/L 
Aldrin 0-30 50 - 130% 1 ng/L 
BHC-alpha 0-30 60 - 130% 1 ng/L 
BHC-beta 0-30 65 - 125% 1 ng/L 
BHC-delta 0-30 65 - 125% 1 ng/L 
BHC-gamma 0-30 50 - 125% 1 ng/L 
Chlordane-alpha 0-30 60 - 130% 1 ng/L 
Chlordane-gamma 0-30 60 - 130% 1 ng/L 
cis-Nonachlor 0-30 60 - 120% 1 ng/L 
DCPA (Dacthal) 0-30 60 - 140% 5 ng/L 
Dieldrin 0-30 65 - 125% 1 ng/L 
Endosulfan Sulfate 0-30 60 - 125% 1 ng/L 
Endosulfan-I 0-30 60 - 125% 1 ng/L 
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Endosulfan-II 0-30 60 - 125% 1 ng/L 
Endrin 0-30 65 - 135% 1 ng/L 
Endrin Aldehyde 0-30 60 - 110% 1 ng/L 
Endrin Ketone 0-30 40 - 130% 1 ng/L 
Heptachlor 0-30 45 - 135% 1 ng/L 
Heptachlor Epoxide 0-30 65 - 130% 1 ng/L 
Methoxychlor 0-30 MDL - 155% 1 ng/L 
Mirex 0-30 50 - 125% 1 ng/L 
Oxychlordane 0-30 60 - 120% 1 ng/L 
Total Detectable DDTs 0-30   ng/L 
Toxaphene 0-30 65 - 135% 10 ng/L 
trans-Nonachlor 0-30 55 - 130% 1 ng/L 
(PCB030) 0-30 40 - 130%  ng/L 
Perthane 0-30 60 - 140% 5 ng/L 
Total Chlordane 0-30   ng/L 
Hexachlorobenzene 0-30 75 - 125% 1 ng/L 
Dicofol 0-30 70 - 130% 50 ng/L 
Aroclor 1016 0-30 65 - 135% 10 ng/L 
Aroclor 1221 0-30 65 - 135% 10 ng/L 
Aroclor 1232 0-30 65 - 135% 10 ng/L 
Aroclor 1242 0-30 65 - 135% 10 ng/L 
Aroclor 1248 0-30 65 - 135% 10 ng/L 
Aroclor 1254 0-30 65 - 135% 10 ng/L 
Aroclor 1260 0-30 65 - 135% 10 ng/L 
PCB001 0-30 60 - 125% 1 ng/L 
PCB002 0-30 60 - 125% 1 ng/L 
PCB003 0-30 60 - 125% 1 ng/L 
PCB004 0-30 60 - 125% 1 ng/L 
PCB006 0-30 60 - 125% 1 ng/L 
PCB008 0-30 60 - 125% 1 ng/L 
PCB009 0-30 60 - 125% 1 ng/L 
PCB016 0-30 60 - 125% 1 ng/L 
PCB018 0-30 60 - 125% 1 ng/L 
PCB019 0-30 60 - 125% 1 ng/L 
PCB022 0-30 60 - 125% 1 ng/L 
PCB025 0-30 60 - 125% 1 ng/L 
PCB028 0-30 60 - 125% 1 ng/L 
PCB031 0-30 60 - 125% 1 ng/L 
PCB033 0-30 60 - 125% 1 ng/L 
PCB037 0-30 60 - 125% 1 ng/L 
PCB044 0-30 60 - 125% 1 ng/L 
PCB049 0-30 60 - 125% 1 ng/L 
PCB052 0-30 60 - 125% 1 ng/L 
PCB056 0-30 60 - 125% 1 ng/L 
PCB065 0-30 60 - 125% 1 ng/L 
PCB066 0-30 60 - 125% 1 ng/L 
PCB067 0-30 60 - 125% 1 ng/L 
PCB070 0-30 60 - 125% 1 ng/L 
PCB071 0-30 60 - 125% 1 ng/L 
PCB074 0-30 60 - 125% 1 ng/L 
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PCB077 0-30 60 - 125% 1 ng/L 
PCB081 0-30 60 - 125% 1 ng/L 
PCB082 0-30 60 - 125% 1 ng/L 
PCB087 0-30 60 - 125% 1 ng/L 
PCB095 0-30 60 - 125% 1 ng/L 
PCB097 0-30 60 - 125% 1 ng/L 
PCB099 0-30 60 - 125% 1 ng/L 
PCB101 0-30 60 - 125% 1 ng/L 
PCB105 0-30 60 - 125% 1 ng/L 
PCB110 0-30 60 - 125% 1 ng/L 
PCB114 0-30 60 - 125% 1 ng/L 
PCB118 0-30 60 - 125% 1 ng/L 
PCB119 0-30 60 - 125% 1 ng/L 
PCB123 0-30 60 - 125% 1 ng/L 
PCB126 0-30 60 - 125% 1 ng/L 
PCB128 0-30 60 - 125% 1 ng/L 
PCB128+167 0-30 60 - 125% 1 ng/L 
PCB132 0-30 60 - 125% 1 ng/L 
PCB138 0-30 60 - 125% 1 ng/L 
PCB141 0-30 60 - 125% 1 ng/L 
PCB146 0-30 60 - 125% 1 ng/L 
PCB147 0-30 60 - 125% 1 ng/L 
PCB149 0-30 60 - 125% 1 ng/L 
PCB151 0-30 60 - 125% 1 ng/L 
PCB153 0-30 60 - 125% 1 ng/L 
PCB156 0-30 60 - 125% 1 ng/L 
PCB157 0-30 60 - 125% 1 ng/L 
PCB158 0-30 60 - 125% 1 ng/L 
PCB167 0-30 60 - 125% 1 ng/L 
PCB168 0-30 60 - 125% 1 ng/L 
PCB168+132 0-30 60 - 125% 1 ng/L 
PCB169 0-30 60 - 125% 1 ng/L 
PCB170 0-30 60 - 125% 1 ng/L 
PCB173 0-30 60 - 125% 1 ng/L 
PCB174 0-30 60 - 125% 1 ng/L 
PCB177 0-30 60 - 125% 1 ng/L 
PCB179 0-30 60 - 125% 1 ng/L 
PCB180 0-30 60 - 125% 1 ng/L 
PCB183 0-30 60 - 125% 1 ng/L 
PCB187 0-30 60 - 125% 1 ng/L 
PCB189 0-30 60 - 125% 1 ng/L 
PCB194 0-30 60 - 125% 1 ng/L 
PCB195 0-30 60 - 125% 1 ng/L 
PCB200 0-30 60 - 125% 1 ng/L 
PCB201 0-30 60 - 125% 1 ng/L 
PCB203 0-30 60 - 125% 1 ng/L 
PCB205 0-30 60 - 125% 1 ng/L 
PCB206 0-30 60 - 125% 1 ng/L 
PCB209 0-30 60 - 125% 1 ng/L 
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625 ORGANOPHOSPHORUS PESTICIDES BY GC/MS- LIQUID MATRIX 

Bolstar (Sulprofos) 0-30 65 - 125% 2 ng/L 
Chlorpyrifos 0-30 65 - 125% 1 ng/L 
Coumaphos 0-30 65 - 125% 5 ng/L 
Demeton 0-30 45 - 105% 1 ng/L 
Diazinon 0-30 65 - 125% 2 ng/L 
Dichlorvos 0-30 65 - 125% 3 ng/L 
Dimethoate 0-30 65 - 125% 3 ng/L 
Disulfoton 0-30 45 - 105% 1 ng/L 
Ethoprop (Ethoprofos) 0-30 65 - 125% 1 ng/L 
Fenchlorphos (Ronnel) 0-30 65 - 125% 2 ng/L 
Fensulfothion 0-30 65 - 125% 1 ng/L 
Fenthion 0-30 65 - 125% 2 ng/L 
Guthion 0-30 65 - 125% 10 ng/L 
Malathion 0-30 65 - 125% 3 ng/L 
Merphos 0-30 65 - 125% 1 ng/L 
Methyl Parathion 0-30 60 - 120% 1 ng/L 
Mevinphos (Phosdrin) 0-30 65 - 125% 8 ng/L 
Phorate 0-30 45 - 105% 6 ng/L 
Tetrachlorvinphos (Stirofos) 0-30 65 - 125% 2 ng/L 
Tokuthion 0-30 65 - 125% 3 ng/L 
Trichloronate 0-30 65 - 125% 1 ng/L 
Methamidophos (Monitor) 0-30 65 - 125% 50 ng/L 
Ethyl Parathion 0-30 60 - 120% 10 ng/L 
Methidathion 0-30 60 - 120% 10 ng/L 
Phosmet 0-30 60 - 120% 50 ng/L 
Azinphos Methyl 0-30 60 - 120% 10 ng/L 

       
8270 ORGANOPHOSPHORUS PESTICIDES BY GC/MS- SOLID MATRIX 

Bolstar (Sulprofos) 0-30 65 - 125% 10 ng/g 
Chlorpyrifos 0-30 65 - 125% 5 ng/g 
Coumaphos 0-30 65 - 125% 10 ng/g 
Demeton 0-30 MDL - 145% 10 ng/g 
Diazinon 0-30 45 - 125% 5 ng/g 
Dichlorvos 0-30 65 - 125% 10 ng/g 
Dicofol 0-30 65 - 125% 1 ng/g 
Dimethoate 0-30 MDL - 160% 5 ng/g 
Disulfoton 0-30 MDL - 155% 10 ng/g 
Ethoprop (Ethoprofos) 0-30 65 - 125% 10 ng/g 
Fenchlorphos (Ronnel) 0-30 65 - 125% 10 ng/g 
Fensulfothion 0-30 10 - 160% 10 ng/g 
Fenthion 0-30 10 - 150% 10 ng/g 
Guthion 0-30 65 - 125% 10 ng/g 
Malathion 0-30 65 - 125% 5 ng/g 
Merphos 0-30 MDL - 165% 10 ng/g 
Methyl Parathion 0-30 60 - 120% 10 ng/g 
Mevinphos (Phosdrin) 0-30 65 - 125% 10 ng/g 
Phorate 0-30 MDL - 150 10 ng/g 
Tetrachlorvinphos (Stirofos) 0-30 65 - 125% 10 ng/g 
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Tokuthion 0-30 65 - 125% 10 ng/g 
Trichloronate 0-30 65 - 125% 10 ng/g 
Methamidophos (Monitor) 0-30 65 - 125% 50 ng/g 
Ethyl Parathion 0-30 60 - 120% 10 ng/g 
Methidathion 0-30 60 - 120% 10 ng/g 
Phosmet 0-30 60 - 120% 50 ng/g 
Azinphos Methyl 0-30 60 - 120% 50 ng/g 

      
625 PYRETHROID PESTICIDES BY GC/MS- LIQUID MATRIX   
  

Allethrin 0-30 65 - 125% 5 ng/L 
Bifenthrin 0-30 65 - 125% 5 ng/L 
Cyfluthrin 0-30 65 - 125% 5 ng/L 
Cypermethrin 0-30 65 - 125% 5 ng/L 
Danitol 0-30 65 - 125% 5 ng/L 
Deltamethrin 0-30 65 - 125% 5 ng/L 
L-Cyhalothrin 0-30 65 - 125% 5 ng/L 
Permethrin 0-30 65 - 125% 5 ng/L 
Prallethrin 0-30 65 - 125% 5 ng/L 
Esfenvalerate/Fenvalerate 0-30 65 - 125% 5 ng/L 
Pyrethrins 0-30 65 - 125% 100 ng/L 
Piperonyl Butoxide 0-30 65 - 125% 5 ng/L 
Esfenvalerate 0-30 65 - 125% 5 ng/L 
Fenvalerate 0-30 65 - 125% 5 ng/L 

      
8270 PYRETHROID PESTICIDES BY GC/MS- SOLID MATRIX    

Allethrin 0-30 70 - 130% 5 ng/g 
Bifenthrin 0-30 55 - 130% 5 ng/g 
Cyfluthrin 0-30 65 - 130% 5 ng/g 
Cypermethrin 0-30 70 - 130% 5 ng/g 
Danitol 0-30 65 - 130% 5 ng/g 
Deltamethrin 0-30 60 - 120% 5 ng/g 
L-Cyhalothrin 0-30 55 - 120% 5 ng/g 
Permethrin 0-30 70 - 130% 5 ng/g 
Prallethrin 0-30 35 - 130% 5 ng/g 
Esfenvalerate/Fenvalerate 0-30  5 ng/g 
Pyrethrins 0-30 30 - 120% 100 ng/g 

      
625 TRIAZINE PESTICIDES BY GC/MS- LIQUID MATRIX    

1,2-Diphenylhydrazine 0-30 70 - 130% 5 ng/L 
Atraton 0-30 70 - 130% 5 ng/L 
Simazine 0-30 70 - 130% 5 ng/L 
Prometon 0-30 70 - 130% 5 ng/L 
Atrazine 0-30 70 - 130% 5 ng/L 
Propazine 0-30 70 - 130% 5 ng/L 
Terbuthylazine 0-30 70 - 130% 5 ng/L 
Secbumeton 0-30 70 - 130% 5 ng/L 
Simetryn 0-30 70 - 130% 5 ng/L 
Ametryn 0-30 70 - 130% 5 ng/L 
Prometryne 0-30 70 - 130% 5 ng/L 
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Terbutryn 0-30 70 - 130% 5 ng/L 
Cyanazine 0-30 70 - 130% 5 ng/L 

  
       
8270 TRIAZINE PESTICIDES BY GC/MS- SOLID MATRIX    

1,2-Diphenylhydrazine 0-30 65 - 125% 5 ng/g 
Atraton 0-30 50 - 120% 5 ng/g 
Simazine 0-30 35 - 135% 5 ng/g 
Prometon 0-30 65 - 125% 5 ng/g 
Atrazine 0-30 50 - 125% 5 ng/g 
Propazine 0-30 35 - 140% 5 ng/g 
Terbuthylazine 0-30 40 - 135% 5 ng/g 
Secbumeton 0-30 40 - 120% 5 ng/g 
Simetryn 0-30 MDL - 145% 5 ng/g 
Ametryn 0-30 MDL - 150% 5 ng/g 
Prometryne 0-30 35 - 130% 5 ng/g 
Terbutryn 0-30 10 - 135% 5 ng/g 
Cyanazine 0-30 65 - 125% 5 ng/g 

  
       
 INORGANIC CHEMISTRY – CONVENTIONAL CONSTITUENTS  
SM4500NH3 F Ammonia (as N) 0-30 70-130 0.01 mg/L 
SM 4500 Cl- Chloride  0-30 70-130 0.01 mg/L 
SM10200H      Chlorophyll-a 0-30 70-130            0.005mg/m3

SM2510 Conductivity 0-30 70-130 0.1 mS/m 
SM 3500-F D Fluoride 0-30 70-130 0.01 mg/L 
SM 4500NO3 E Nitrate (as N) 0-30 70-130 0.01 mg/L 
SM 4500NO2 B Nitrite (as N) 0-30 70-130 0.01 mg/L 
SM4500P E      Orthophosphate (as P) 0-30 70-130 0.01 mg/L 
EPA 150.1 pH 0-30 70-130             0.1 pH Unit  
SM4500P E    Soluble Reactive Phosphorus 0-30 70-130 0.075 mg/L 
SM2540 C      Total Dissolved Solids 0-30 70-130 5.0 mg/L 
SM2340 B        Total Hardness 0-30 70-130 1.0 mg/L 
SM4500P C    Total Phosphorus 0-30 70-130 0.016 mg/L 
SM4500SO4 F Total Sulfate 0-30 70-130 0.01 mg/L 
SM2540 D      Total Suspended Solids 0-30 70-130 4.0 mg/L 
EPA 180.1        Turbidity 0-30 70-130 1.0 NTU 
 
MDL: Method Detection Limits 
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Table 2. Microbiology 
METHOD ANALYSIS MAXIMUM                  MDL 
                                       HOLDING TIME  
       
 INDICATOR BACTERIA- STORM, SEA & RECREATIONAL WATER  
SM9221B Total Coliform 6 hrs 2 MPN/100 mL 
SM9222B Total Coliform 6 hrs 2 CFU/100 mL 
SM9223B Total Coliform 6 hrs 2 MPN/100 Ml 
 
SM9221E Fecal Coliform 6 hrs 2 MPN/100 mL 
SM9222D Fecal Coliform 6 hrs 2 CFU/100 mL  
 
SM9223B E. coli 6 hrs 2 MPN/100 mL 
 
EPA1600 Enterococci 6 hrs 1 CFU/100 mL 
SM9230C Enterococci 6 hrs 1 CFU/100 mL 
Enterolert Enterococci 6 hrs 1 MPN/100 mL 
 
SM9215B/C  Heterotrophic Plate Count 6 hrs                1 CFU/1mL 
        
 INDICATOR BACTERIA- DRINKING WATER    
SM9223B Total Coliform 24 hrs Presence/Absence 
SM9223B E. coli 24 hrs Presence/Absence
  
EPA1600 Enterococci 6 hrs 1 CFU/100 mL 
 
SM9215B/C  Heterotrophic Plate Count 6 hrs                1 CFU/1mL    
       
 BACTERIOPHAGE      
 
Adams Coliphage 6 hrs 1 PFU/100 mL 
 
MPN: Most Probable Number 
CFU: Colony Forming Unit 
PFU: Plaque Forming Unit  
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	Safety Precautions
	Please read this entire manual before unpacking, setting up, or operating this instrument.
	Pay particular attention to all danger and caution statements. Failure to do so could result in serious injury to the operator or damage to the equipment.
	To ensure the protection provided by this equipment is not impaired, do not use or install this equipment in any manner other than that which is specified in this manual.


	Use of Hazard Information
	If multiple hazards exist, this manual will use the signal word (Danger, Caution, Note) corresponding to the greatest hazard.
	DANGER
	Indicates a potentially or imminently hazardous situation which, if not avoided, could result in death or serious injury. CAUTION Indicates a potentially hazardous situation that may result in minor or moderate injury.
	NOTE
	Information that requires special emphasis.


	Precautionary Labels
	Read all labels and tags attached to the instrument. Personal injury or damage to the instrument could occur if not observed.

	Hazardous Locations
	DANGER Although some Sigma products are designed and certified for installation in hazardous locations as defined by the Nationa...

	Confined Space Entry
	Important Note: The following information is provided to guide users of Sigma 900 MAX Portable Samplers on the dangers and risks associated with entry into confined spaces.

	Definition of Confined Space
	Specifications
	Factory Installed Options

	Section 1 Introduction
	Figure 1 Top Cover
	Figure 2 Controller Housing Connectors
	1. 12 V dc
	2. RS232
	3. Auxiliary

	1.1 Front Panel
	Figure 3 Keypad and Display
	1. Soft Keys
	2. Manual Mode Key
	3. Run/Stop Key
	4. Power ON Key
	5. Power OFF Key
	6. Main Menu Key
	7. Status Bar
	8. Menu Bar

	1.1.1 Keypad Description
	Numeric Keypad
	“Soft” Keys
	Power ON/OFF Key
	Function Keys

	1.1.2 Liquid Crystal Display
	Menu Bar
	Status Bar


	1.2 Internal Humidity Indicator
	Figure 4 Humidity Indicator

	1.3 Principle Operation
	1.3.1 Liquid Sensing
	Figure 5 Liquid Sensor
	1. Sensor Body
	2. Sensor Cover
	3. Knobs (turn to remove)
	Accurate, Repeatable Sample Volumes
	Intake Tube Pre-Rinse
	Sample Retry




	INSTALLATION

	Section 2 Controller Installation
	DANGER This instrument should be installed by qualified technical personnel to ensure adherence to all applicable electrical codes.
	2.1 Unpacking the Instrument
	2.2 Selecting the Installation Site
	DANGER This product is not designed for hazardous locations where combustible environments may exist.
	Figure 6 Setting Up the Sampler
	1. Slope tubing down to source (no loops, kinks, or excessive tubing).
	2. Place sampler on a level surface or hang from a suspension harness.
	3. Locate strainer in an area of turbulent and well mixed flow.


	2.3 Installing the Pump Tube in the Sensor Body
	Note: Do not stretch the tubing in the sensor body, as this could affect the ability of the sensor to detect liquid through the pump tubing.
	1. Remove the four screws on the pump cover.
	2. Remove the front cover of the pump housing.
	3. Remove the tubing. Locate the black dots on the tubing. The end of the tube that extends farthest beyond the black dot attaches to the stainless steel tubing connector.

	Note: Use the proper length of tubing in the pump body. An improper length can reduce the life of the tubing and the pump rollers. Refer to Figure 7 proper length.
	4. Install the pump tube in the pump housing so the black dots are visible just outside the pump body.
	5. After inserting the new pump tube as shown, reinstall the front cover and secure it with the four screws until finger tight.
	6. Make sure that the tubing extends through the liquid sensor and out of the controller.

	Figure 7 Pump Tube Loading
	2.3.1 Attaching the Intake Line
	Attaching the Vinyl Tubing
	1. Push one end of the tubing connector into the vinyl tubing attached to the controller until the tubing abuts the shoulder of the tubing connector. Secure with a tubing clamp (Figure 1).
	2. Push the other end of the tubing connector into the vinyl tubing until the tubing abuts the shoulder of the tubing connector and secure with a tubing clamp (Figure 1).
	3. Repeat Step 1 and Step 2 for the fitting that connects the vinyl tubing to an intake strainer or a remote pump.

	Figure 1 3/8” Vinyl Tubing Connector
	1. Vinyl tubing to controller
	2. Vinyl tubing to strainer or pump.
	3. Tubing clamp (2 required)
	4. Stainless steel tubing connector
	Attaching the Teflon®-Lined Tubing
	1. Place the Teflon-lined tubing over the tubing connector nipple until it abuts the shoulder of the tubing connector and secure with a tubing clamp.
	2. Place one end of the silicone tubing over the wide end of the tubing connector and secure with a tubing clamp.
	3. Slide a second tubing clamp over the other end of the silicone tubing. Push the silicone tubing over the stainless steel fitting on the intake strainer and tighten the tubing clamp.
	4. Repeat the procedure for the fitting that connects the Teflon-lined tubing to the silicone pump tubing.



	Figure 2 3/8² ID Teflon-lined Tubing Attached to Intake Strainer and Tubing Connector
	1. Intake strainer
	2. Tubing clamp (3 required)
	3. Two-inch piece of silicone tubing
	4. Stainless steel tubing connector
	5. Teflon-lined intake tubing
	6. Wide end of stainless steel tubing connector


	2.3.2 Setting Up the Intake Line and Strainer
	Note: If site conditions do not permit the intake to slope downward from the sampler to the sample source, disable the liquid sensors and calibrate the sample volume using the Timed Calibrate method when programming the sampler.
	Note: Vertical lift should not exceed 27 ft If your site requires more lift, you may purchase the Remote Pump Option. See Parts and Accessories on page 145


	2.4 Choosing Bottle and Retainer Configurations
	Figure 3 Bottle and Retainer Configurations

	2.5 Setting Up the Bottles
	2.5.1 Single-Bottle Sampling
	2.5.2 Two- and Four-bottle Sampling
	Figure 4 Two-bottle Locations
	Figure 5 Four-bottle Locations

	2.5.3 Eight-, 12-, or 24-bottle Sampling
	Figure 6 Eight-, 12-, or 24-bottle Configuration
	1. Distributor
	2. Retainer
	3. Bottles and Bottle Tray

	Figure 7 Bottle #1 Locations
	1. Bottle Tray
	2. Bottle
	3. Retainer
	4. Elastic Hold-down



	2.6 Installing the Distributor
	Note: Make sure the sampler is powered off before removing or installing the distributor.
	1. Locate the two slots along one edge of the distributor assembly base plate (see Figure 9). Slide the distributor assembly, slots first, under the shoulder screws located on the top inside surface of the controller section.
	2. When fully seated, hand tighten the knurled thumbscrew to hold the distributor in place.
	3. To assure the arm has sufficient freedom of movement, hand-rotate the arm to the opposite end of the arm stop.

	Note: Use care not to force the arm past the arm stop clip. The arm stop keeps the arm from rotating more than 360 degrees. This keeps the distributor tubing from kinking.
	4. Install the silicone distributor tubing to the sample fitting on the top underside surface of the controller housing.

	2.6.1 Distributor Arm Alignment
	1. Program the sampler for 24-bottle operation.
	2. Press the START PROGRAM key to set the distributor shaft to the Bottle #1 position.
	3. Place the arm on the distributor shaft and align the rib on the inside wall of the control housing skirt.
	4. Secure the arm to the shaft by tightening the 1/8 in. hex-head screw, located on the distributor arm.
	Figure 8 Distributor Tubing in Arm
	1. Distributor Shaft
	2. Nozzle End (1/8 in. max)

	Figure 9 Distributor Installation
	1. Control Housing Skirt
	2. Distributor Arm
	3. Distributor Assembly



	2.7 Installing the Full Bottle Shut-off Device
	1. Hook the C-shaped washer on the Full Bottle Shut-off onto the pin inside the Controller.
	2. Fasten the screw on the Full Bottle Shut-off to the inside of the Controller.
	3. Connect the 6-pin female connector on the Full Bottle Shut-off of the 6-pin male connector inside the Controller.
	Figure 10 Full Bottle Shut-off Installation
	1. Controller Section
	2. Full Bottle Shut-off
	3. Bottle
	4. Bottle Positioner


	2.8 Power Connections
	Figure 11 Connecting the Power Supply
	1. Power Supply
	2. Rubber Hold-downs
	3. 12 V dc Receptacle
	1. Check the power source to make sure that it satisfies the ac power requirements of the sampler.
	2. Make sure that all electrical installations and connections are in accordance with national and local electrical codes.
	3. Before performing any maintenance, disconnect the sampler from the power source.
	4. Do not attempt to make any connection or otherwise handle the electrical components of the sampler when connected to ac line power if the immediate area is wet, or if hands or clothing are wet.
	5. If the circuit breaker or fuse in the ac power source is tripped, determine the cause before restoring power to the sampler.
	6. Make sure the power circuit is grounded and protected with a Ground Fault Interrupter (GFI).



	2.9 12 V dc Connection
	Table 1 12 V dc Connector Pin Assignments

	2.10 Auxiliary Connection
	Figure 12 Auxiliary Connector
	Table 2 Auxiliary Pin Assignments
	Contact Closure Input
	Note: The Sampler provides +12 V dc on Pin A of the Auxiliary Receptacle and this voltage is pulsed back into Pin C each time the contact closes on the external flow meter. The external flow meter must provide a dry contact closure.
	Analog Input Data Logging Channels
	Splitter Interface


	Figure 13 Splitter Interface


	Section 3 Basic Programming Setup
	3.1 Initial Power-Up of Sampler
	3.2 Basic Programming Setup
	1. Press SETUP from the Main Menu to prepare the instrument for use.
	2. From the Main Menu select SETUP>MODIFY ALL ITEMS.
	3. Press ACCEPT to begin setting up the Bottles.
	Step 1 - Bottles
	1-A. Enter the total number of sample bottles in the refrigeration compartment, using the numeric keypad.
	1-B. Press ACCEPT to continue and move to the Bottle Volume menu.
	1-C. Enter the bottle volume using the numeric keypad and select gallons or milliliters using the CHANGE UNITS key.
	1-D. Press ACCEPT and continue to Intake Tubing.

	Step 2 - Intake Tubing
	2-A. Enter the intake tube length of the intake tubing attached to the sampler, using the numeric keypad. Length values from 100 to 3000 cm (3 to 99 ft) are valid. Change the measurement unit using the CHANGE UNITS key.
	2-B. Press ACCEPT to move to the Intake Tube Type menu.
	2-C. Select the type of intake tube (3/8 in. Vinyl, ¹ in. Vinyl, 3/8 in. Teflon®) using the CHANGE UNITS key.
	2-D. Press ACCEPT to select the intake tube type and continue with Program Lock.

	Step 3 - Program Lock
	Note: The program lock password is configured at the factory as “9000” and cannot be changed.
	3-A. Enable or Disable Program Lock using the CHANGE CHOICE key.
	3-B. Press ACCEPT to continue the basic program setup and continue with Program Delay.


	Step 4 - Program Delay
	Note: If both Setpoint Sampling and Program Delay are enabled, the program delay is evaluated first, prior to any checking for setpoint conditions.
	4-A. Enable or Disable Program Delay using the CHANGE CHOICE key. Enabling the Program Delay will cause the sampling program to delay starting until a user specified time and day of week are programmed.
	4-B. After enabling the program delay, enter the time and day of week that the program will begin. Use the soft keys to change the day of week as well as the AM/PM indicator.
	4-C. Press ACCEPT to continue with Sample Collection.


	Step 5 - Sample Collection
	5-A. Select the type of sample collection; Time Proportional, Flow- Proportional Constant Volume, Variable Time (CVVT), or Flow-Proportional Constant Time, Variable Volume (CTVV).
	Timed-Proportional Sampling Intervals
	a. From the Sample Collection menu, press the CHANGE CHOICE key until Timed Proportional is displayed. Press ACCEPT to continue.
	b. Use the numeric keypad to enter the Interval Between Samples. Press ACCEPT to continue.
	c. Select Take First Sample Immediately or After The First Interval?
	d. Press ACCEPT to continue to Sample Distribution.

	Flow Proportional Constant Volume, Variable Time (CVVT)
	a. In the Sample Collection, press the CHANGE CHOICE key until Flow Proportional is displayed. Press ACCEPT.
	b. In the Flow Proportional menu, press the CHANGE CHOICE key until Constant Volume, Variable Time is displayed. Press ACCEPT.
	c. Select either Integral or External flow meter and press ACCEPT.
	d. Enter the flow volume between samples (Integral), or enter the number of counts (External) using the numeric keypad and select a unit of measure using the CHANGE UNITS key, then press ACCEPT. Refer to Table 3 for flow unit choices.
	Table 3 Sampler Pacing Flow Units
	e. Enable or Disable Timed Over-Ride using the CHANGE CHOICE key. Press ACCEPT to continue, then enter a time period using the numeric keypad.
	f. Select Take First Sample Immediately or After First Interval?
	g. Press ACCEPT to continue to Sample Distribution.


	Flow Proportional Constant Time, Variable Volume Sampling (CTVV)
	Example:
	a. In the Sample Collection menu, press the CHANGE CHOICE key until Flow Proportional is displayed. Press ACCEPT.
	b. In the Flow Pacing menu, press the CHANGE CHOICE key until Const Time/Var Vol appears. Press ACCEPT.
	c. In the Average Flow Rate menu use the numeric keypad to enter the known historical Average Flow Rate for a particular site.
	d. In the Interval menu use the numeric keypad to enter the time interval between sample collections. Press ACCEPT.
	e. In the Total Volume Desired menu use the numeric keypad to enter the total volume of the sample. Press ACCEPT.
	f. In the Collection Period menu use the numeric keypad to enter the time period for collecting samples. Press ACCEPT to continue to Sample Distribution.



	Step 6 - Sample Distribution
	Single Bottle
	6-A. Select either Stop After Last Bottle or Run Continuously? Stop After Last Bottle stops the program when the sample is deposited into the last bottle. Run Continuously continues running until manually stopped.
	6-B. Press ACCEPT to continue to Liquid Sensor setup.

	Multiple Bottle Sets
	6-A. Select YES or NO for Deliver Each Sample to All Bottles.
	a. Select Samples per Bottle or Bottles per Sample.


	Note: A high pressure air purge is automatically applied to the intake tube between each sample intake cycle.
	b. Press ACCEPT to continue with Liquid Sensor setup.
	a. Select Stop After Last Sample or Run Continuously.
	b. If Stop After Last Sample is chosen, enter the samples to collect using the numeric keypad.
	c. Press ACCEPT to continue to Liquid Sensor.


	Step 7 - Liquid Sensor
	7-A. Enable or Disable Liquid Sensor using the CHANGE CHOICE key.
	Note: Sample retires cannot be enabled when the liquid sensor is disabled.
	Enabling the Liquid Sensor
	Disabling the Liquid Sensor/ Timed Calibration
	7-B. Press ACCEPT to continue to Sample Volume.



	Step 8 - Sample Volume
	Note: The minimum sample volume is ten milliliters.
	8-A. Enter the desired volume of each sample using the numeric keypad. Press ACCEPT to continue to Intake Rinses.


	Step 9 - Intake Rinses
	9-A. Enter number of rinses using the numeric keypad.
	9-B. Press ACCEPT to continue to Sample Retries.

	Step 10 - Sample Retries
	Note: Excessive intake tube line lengths combined with multiple Intake Rinses and Sample Retries can increase the pump tube and ...
	10-A. Enter the number of Sample Retries using the numeric keypad.
	10-B. Press ACCEPT to continue to Site ID.


	Step 11 - Site ID
	11-A. Enter a site identification number of up to 8 digits. This Site ID will appear on all data printouts. This feature is useful when multiple sites are monitored using a single flow meter or if data readings from multiple flow meters are collected.
	11-B. Press ACCEPT.
	11-C. After Site ID is accepted the following menu will appear:
	11-D. If NO, the basic setup program is complete.
	11-E. If YES, continue to Advanced Sampling, section 3.3.


	3.3 Advanced Sampling
	Step 12 - Program Complete Output
	12-A. From the Advanced Sampling menu highlight Program Complete using the UP and DOWN keys. Press SELECT to continue.
	12-B. Enable or Disable Program Complete using the CHANGE CHOICE key.
	12-C. Press ACCEPT to continue to Setpoint Sampling.

	Step 13 - Setpoint Sampling
	13-A. Highlight Setpoint Sampling using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT.
	13-B. Enable or Disable Setpoint Sampling using the CHANGE CHOICE key. Press ACCEPT to continue.
	13-C. Select either Start on Setpoint or Stop on Setpoint by pressing the CHANGE CHOICE key. Press ACCEPT to continue.
	13-D. Highlight the desired channel to trigger from, then press SELECT.
	13-E. Press either HIGH CONDITION or LOW CONDITION.
	Note: Flow Rate of Change and Rainfall are signals that only increase and never decrease in value, therefore these signals do not require Low Condition.
	13-F. Enable or Disable the trigger point using the CHANGE CHOICE key.
	13-G. Select the desired high or low trigger point using the numeric keypad. Press ACCEPT to continue. Refer to Table 4.
	13-H. Enter the Deadband value if required or, if programming Flow Rate Of Change or Rainfall, enter a time interval that the flow or rainfall change must take place (see Alarm Relays Programming on page 87).
	13-I. Enter a delay when input is active. This delay will keep the program from starting until the end of the delay period. Use the numeric keypad to enter the delay in minutes and/or hours. Press ACCEPT to continue.

	Table 4 Sampling Triggers and Settings

	Step 14 - Special Output
	14-A. Highlight Special Output using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	14-B. Enable or Disable Special Outputs using the CHANGE CHOICE key. Press SELECT to continue.
	14-C. If enabled, select After Each Sample, Only When Pumping, or From Rinse to Purge.
	Bottle Number

	Step 15 - Start/Stop Times
	15-A. Highlight the Start/Stop Time choices on the Advanced Sampling menu. Press SELECT to continue.
	15-B. Enable or Disable Start/Stop Times using the CHANGE CHOICE key. Press ACCEPT to continue.
	15-C. Press CHANGE CHOICE to select either Time/Date or Time/Weekday. Select Time/Date if the start and stop times are longer than one week. Select Time/Weekday if the program repeats on a daily or weekly basis.
	15-D. Press ACCEPT to continue. Enter the Start Time #1, press ACCEPT. Enter Stop Time # and press ACCEPT to continue.
	15-E. Continue entering Start and Stop times until finished. To exit and save entries, enter a blank time and date. Press CLEAR ENTRY and then ACCEPT to continue to Storm Water.

	Step 16 - Storm Water
	16-A. Highlight Storm Water using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	16-B. Select Enable or Disable Storm Water using the CHANGE CHOICE key. Press CCEPT to continue.
	16-C. Select a Start Condition using the CHANGE CHOICE key.
	16-D. Enter the Start Condition Limits. Rainfall times will depend on the historical rainfall in a specific area. Consult your state or an EPA regional office for details.
	Table 5 Start Condition Requirements
	First Flush Bottles
	a. Enter the number of bottles to set aside for the First Flush portion of the sampling program using the numeric keypad. The number of first flush bottles will depend on the sample volume requirements in your NPDES permit.
	b. Enter number of samples to collect using the numeric keypad.
	c. Enter the first flush sampling interval. This is the time period between sample cycles. The first flush samples are usually collected within thirty minutes of the storm.
	d. Enter the first flush sample volume using the numeric keypad.
	e. Enable or Disable Program Time Limit using the CHANGE CHOICE key. When enabled, the Program Time Limit will stop all sampling activity at the end of the time limit, however data logging will continue.
	f. Enter the Program Time Limit. NPDES requirements typically ask that you monitor the first three hours of any given storm. If ...
	g. Press ACCEPT to continue to Timed Bottle Sets.



	Step 17 - Timed Bottle Sets
	17-A. Highlight Timed Bottle Sets using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	17-B. Enable or Disable Timed Bottle Sets using the CHANGE CHOICE key. Press ACCEPT to continue.
	17-C. Select a method for switching bottle sets. Select either clock time that switches bottle sets every 24 hours or select duration that sets the bottles sets in minutes and hours.
	17-D. Enable or Disable Continuous Mode using the CHANGE CHOICE key. If Continuous Mode is enabled the program will continuously...
	17-E. Press ACCEPT to continue to Upset Sample.

	Step 18 - Upset Sample
	Note: Unlike Setpoint Sampling, Upset Sampling can be enabled while the sampler is performing its regular sampling program. There must be more than one bottle in the sampler to perform Upset Sampling.
	18-A. Highlight Upset Sampling using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	18-B. Enable or Disable Upset Sampling using the CHANGE CHOICE key. Press ACCEPT to continue.
	18-C. Press CHANGE CHOICE to select the desired channel to trigger from. Press ACCEPT to make the selection.
	18-D. Press either HIGH CONDITION or LOW CONDITION.
	18-E. Enter the desired high or low trigger point using the numeric keypad. Press ACCEPT to continue.
	18-F. Enter the Deadband value or, if programming for Flow Rate Of Change or Rainfall, enter a time interval when the flow or rainfall change must take place (see Alarm Relays Programming on page 87).
	18-G. Enter the number of bottles (out of the total set) to set aside for upset samples. These will be the last bottles in the tray.
	18-H. Select the method of distribution, Sample Per Bottle or Bottles Per Sample.
	18-I. Enter the sample volume using the numeric keypad.
	18-J. Press ACCEPT to continue to Variable Intervals.


	Step 19 - Variable Intervals
	19-A. Highlight Variable Intervals using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	19-B. Enable or Disable Variable Intervals using the CHANGE CHOICE key. Press ACCEPT to continue.
	19-C. Set sample intervals using the numeric keypad. Press the ACCEPT soft key to enter another interval or press ACCEPT AS FINAL to return to the Advanced Sampling menu and continue to Variable Volumes.

	Step 20 - Variable Volume
	20-A. Highlight Variable Volume using the UP and DOWN keys on the Advanced Sampling Menu. Press SELECT to continue.
	20-B. Enable or Disable Variable Volume using the CHANGE CHOICE key. Press ACCEPT to continue.
	20-C. Enter the Sample Volume counts using the numeric keypad. Press the ACCEPT to return to the Advanced Sampling Menu.



	Section 4 Sensor Setup
	4.1 Submerged Area/Velocity Sensor
	4.1.1 Submerged Area/Velocity Sensor Connection
	Table 6 Submerged/Area Velocity Sensor Connection
	Recommended Routing of Submerged Area/Velocity Cable


	4.1.2 Submerged Area/Velocity Sensor Programming
	1. From the Main Menu, select OPTIONS>LEVEL SENSOR.
	2. Select Submerged Xducer using the CHANGE CHOICE key. Press ACCEPT.
	3. From the MAIN MENU, select SETUP>MODIFY SELECTED ITEMS.
	4. Highlight Velocity Direction using the UP and DOWN keys. Press SELECT.
	5. Set the velocity direction (upstream, downstream, or always positive) using the CHANGE CHOICE key. Press ACCEPT.
	6. Highlight Velocity Units using the up and down keys. Press SELECT.
	7. Set the Velocity Units (fps or m/s), using the up and down keys. Press ACCEPT.
	8. Highlight Velocity Cutoff, using the up and down keys. Press SELECT. Read the Velocity Cutoff information screen. Press any key to continue.
	9. Set the Velocity Cutoff using the numeric keypad. Press ACCEPT.
	10. Set the Velocity Default, using the numeric keypad. Press ACCEPT. Press RETURN to go back to the Setup Menu or Main Menu to return to the Main Menu display.

	4.1.3 Submerged Area/Velocity Sensor Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > SUBMERGED PROBE.
	2. Place the sensor flat on a table top or floor with the sensor (the plate with holes) facing down onto the surface (Figure 14).
	3. Press any key to continue.
	4. Place the sensor face up in the bucket or liquid. Tap lightly to remove air bubbles. If these bubbles are not removed you can receive false readings from the sensor during calibration (Figure 14).
	Note: Always check the Level Adjust when reinstalling the sampler following a calibration. (See Keypad Description on page 17.)
	5. Place the sensor face down under at least 16 cm (6 in.) of water and wait 20 seconds. Make sure the water surface is calm and the sensor is stable.
	6. Press any key to continue.
	7. Measure the depth from the bottom of the bucket to the surface of the water and enter the value (Figure 14). Press ACCEPT.

	Figure 14 Calibrating the Submerged Area/Velocity Sensor


	4.2 Submerged Pressure Sensor
	4.2.1 Submerged Pressure Sensor Connection
	Table 7 Submerged Level Sensor Base Board Connection (J-21)

	4.2.2 Submerged Pressure Sensor Programming
	1. From the Main Menu, select OPTIONS>LEVEL SENSOR.
	2. Select Submerged Xducer using CHANGE CHOICE key. Press ACCEPT.

	4.2.3 Submerged Pressure Sensor Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > SUBMERGED PROBE.
	2. Choose the orientation that the sensor will be mounted in the flow stream, horizontal or vertical, using the CHANGE CHOICE key. Press ACCEPT.
	3. Lift the sensor out of the water and hold it in the air in the same orientation that you selected in the previous step (horizontal or vertical) (Figure 15). Then press ACCEPT to continue.
	Figure 15 Lifting the Sensor Out of the Water
	4. Follow either the vertical or horizontal procedure below.
	a. Place the sensor under at least 16 cm (6 in.) of water in a vertical orientation. Make sure the sensor is stable and not moving around. Then press ACCEPT soft key to continue.
	b. Carefully measure the depth (D1) from the surface of the water to the gray band that encircles the sensor body just above the breather vent holes (Figure 16). The weld mark indicates the location of the internal diaphragm.
	c. Enter the depth (D1) using the numeric keypad and press ACCEPT when done.


	Figure 16 Measuring Submerged Depth, Vertical Orientation
	1. Gray Band
	2. Breather Vents
	3. Detachable Nose Cone
	a. Place the sensor under at least 16 cm (6 in.) of water in a horizontal orientation. Make sure the sensor is stable and not moving around. Then press ACCEPT to continue.
	Note: Always check the Level Adjust when reinstalling the sampler following a calibration.
	b. Measure the depth from the bottom of the bucket to the surface of the water (D1) (Figure 17) and enter the value using the numeric keypad. Press ACCEPT to continue.



	Figure 17 Measuring Submerged Depth, Horizontal Orientation



	Section 5 Optional Device Installation
	5.1 Rain Gauge
	Figure 18 Rain Gauge Tipping Bucket
	Table 8 Rain Gauge Base Board Connections (J5)
	5.1.1 Rain Gauge Programming
	1. From the Main Menu select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	Note: If logging is enabled on any channel, then that channel will have an arrow in front of the channel name that signifies that the channel is logged.
	3. Highlight Rainfall using the up and down keys, then press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Select Rainfall Units (in. or cm).
	7. Select another channel to configure, or press RETURN to back up one step. Press MAIN MENU to return to the Main Menu.



	5.2 pH Probe
	5.2.1 pH Probe Connection
	Table 9 pH Connector Pin Assignments (J3)
	Figure 19 pH Probe Wiring to Junction Box (grounded)
	Figure 20 pH Probe Wiring to Junction Box (un-grounded)

	5.2.2 pH Probe Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight pH using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Select another channel to configure or press RETURN to back up one step or press MAIN MENU to return to the Main Menu display.

	5.2.3 pH Probe Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > pH.
	2. Place the pH probe into the first buffer solution, then press any key to continue.
	3. Enter the temperature of the first buffer solution using the numeric keypad. Press ACCEPT to continue.
	4. Select the pH for the first buffer solution (4, 7, or 10 pH) using the CHANGE CHOICE key, then press ACCEPT to continue.
	5. Remove the probe from the first buffer solution, rinse it under distilled water and place it into the second buffer solution (4, 7, or 10 pH, different from the first buffer used). Press any key to continue.
	6. Select the pH for the second buffer solution using the CHANGE CHOICE key, then press ACCEPT to continue.


	5.3 ORP Probe
	5.3.1 ORP Probe Connection
	Table 10 ORP Connector Pin Assignments (J3)
	Figure 21 ORP Probe Wiring to Junction Box

	5.3.2 ORP Probe Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight ORP using the up and down keys. Press SELECT to continue.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Select another channel to configure or press RETURN to back up one step or press MAIN MENU to return to the Main Menu.

	5.3.3 ORP Preamplifier/Junction Box Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > ORP.
	2. Install the ORP junction box on the sampler with the ORP probe removed.
	3. Apply a positive reference voltage to the ORP probe terminals in the junction box, using either a 1.5 V dc “C” cell battery or a regulated power supply.
	4. Attach the positive battery terminal to the terminal block screw labeled “glass” and the negative battery terminal to the terminal block screw labeled “ref.”
	5. After making all connections, measure the exact voltage on the “C” cell or power supply with a voltmeter. Then press a key to continue. The sampler displays the message “Waiting for ORP to Stabilize.”
	6. Once the reading is stable enter a new millivolt level. The “C” cell battery should be approximately 1500 mV (or 1.5 V) when new. Enter the exact voltage of the current source in millivolts using the numeric keypad.
	7. Press ACCEPT to store the new calibration values.
	8. Disconnect the “C” cell battery or regulated power supply from the ORP input terminals.
	9. Reconnect the ORP Probe leads to the input terminals.


	5.4 Dissolved Oxygen Probe
	5.4.1 Dissolved Oxygen Probe Connection
	Table 11 D.O. Connections (J-20)
	Strain Relief Recommendation


	5.4.2 Dissolved Oxygen Probe Programming
	Note: The membrane thickness must be programmed into the instrument. The instrument uses this information to determine if the sensor is generating a reasonable current. Failure to program this value may result in false error conditions
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight DO using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select the appropriate units (ppm, ppb, mg/L, sat). Press ACCEPT to continue.
	7. Select another channel to configure, press RETURN to back up one step or press MAIN MENU to return to the Main Menu.


	5.4.3 Dissolved Oxygen Probe Temperature Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight D.O. Temp. using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select the temperature units (˚C, ˚F). Press ACCEPT.

	5.4.4 Dissolved Oxygen Probe Calibration
	1. Connect a suitable power supply to the sampler, and power up the unit by pressing the ON button.
	2. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > DO.
	3. Enter the ambient air temperature (the current reading is displayed for reference) using the numeric keypad.
	4. Enter the elevation above sea level for the specific location.
	5. Enter the membrane thickness. The operation of the sampler will be affected by the choice of membrane thickness for the oxygen sensor.
	6. Enter the chlorinity (salinity) of the flow stream (typical wastewater is zero, sea water is higher).
	7. Place the D.O. probe in open air and press any key. The sampler will wait for the reading to stabilize before storing the calibration value. The screen will automatically return to the calibration menu.
	Calibrating the D.O. Temperature
	1. Place the probe and the thermometer in a liquid.
	2. Wait for the temperature reading to stabilize.
	3. Enter the actual temperature of the liquid.



	5.5 Conductivity Probe
	5.5.1 Conductivity Probe Connection
	Table 12 Conductivity Probe Wiring (J20)

	5.5.2 Conductivity Probe Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight Conductivity (COND.) using the up and down keys. Press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select the appropriate units (ms, µs). Press ACCEPT to continue.
	7. Select another channel to configure or press RETURN to back up one step or press MAIN MENU to return to the Main Menu display.

	5.5.3 Conductivity Temperature Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	3. Highlight Conductivity Temperature (COND. TEMP.) using the up and down keys, then press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display.
	6. Press CHANGE CHOICE to select temperature units (˚C, ˚F). Press ACCEPT.

	5.5.4 Conductivity Probe Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > CONDUCTIVITY.
	2. Clean and dry the probe.
	3. Place the sensor and thermometer in the calibration solution (Cat. No. 3230). The temperature sensor is located in the middle of the sensor body allowing the probe to be completely submerged in the solution.
	4. Allow the sensor to stabilize in the solution about 10 minutes to ensure that the probe and the solution are the same temperature.
	5. Enter the temperature correction factor or enter zero (0) for no correction factor.
	6. With the sensor still in the calibration solution, press any key. Wait for the sensor to stabilize. Calculate the actual cond...
	a. Find the difference between the labeled temperature and the actual temperature of the calibration solution at the time of calibration.
	b. Multiply the difference (6.6) by the correction factor per ˚C (1.97% or 0.0197).
	c. If the calibration temperature is lower than the labeled value, then subtract that value from the standard (1.0 mS) to get the actual value to be used for calibration.
	d. If the calibration temperature is higher than the labeled value, then add that value to the standard (1.0 mS) to get the actual value to be used for calibration.

	7. Using the value that was calculated in step 6, enter the conductivity of the solution then press ACCEPT to complete the calibration.
	Calibrating the Conductivity Temperature
	Note: Conductivity temperature calibration is only necessary when logging temperature.
	1. Place the probe in a liquid and wait for the temperature reading to stabilize.
	2. Enter the actual temperature of the liquid (the current reading is shown for reference). Temperature calibration is complete.

	Table 13 Conductivity Values at Temperature for Hach KCl Solution



	Section 6 Communication Setup
	6.1 RS232 Cable
	6.1.1 RS232 Connection
	Table 14 RS232 Connection
	Cable Required


	6.1.2 RS232 Programming
	Note: Some early generation IBM compatibles may have a serial port that is not capable of communicating reliable at 19,200 baud....
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > COMMUNICATIONS SETUP > RS232 SETUP.
	2. Select a baud rate for data communications by pressing CHANGE CHOICE to cycle through the possible choices; 1200, 2400, 4800,...



	6.2 Modem
	6.2.1 Modem Connection
	Table 15 Modem CPU Connections (J-8)

	6.2.2 Modem Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTION>COMMUNICATIONS SETUP.
	2. Highlight Modem Setup using the up and down keys. Press ACCEPT.
	3. Enable modem power by pressing CHANGE CHOICE. Modem power is turned off when not in use to conserve battery power.
	4. Select either pulse or tone dialing modes. This will depend on the type of phone service selected for the site phone line. Press ACCEPT.
	5. Enter a phone number using the numeric keypad. This phone number is used by the modem when it sends an alarm report to a personal computer running InSight software.
	6.2.2.1 Pager Option
	1. Enable the Pager Option, using the CHANGE CHOICE until enabled is displayed. Press ACCEPT.
	2. Enter the phone number of the paging service. Press ACCEPT,
	3. Enter the number of pagers to call when an alarm occurs. The sampler supports up to 3 pagers. Press ACCEPT.
	4. Enter the phone numbers of the individual pagers you wish to send the message to. This is usually the phone number that is given to the pager when it is purchased. Press ACCEPT.

	6.2.2.2 Reporting Devices
	1. Press CHANGE CHOICE until the desired reporting method is displayed then press ACCEPT.
	Table 16 Pager Alarm Codes



	6.3 4-20 mA Option
	6.3.1 4-20 mA Connection
	Table 17 4-20 mA Connections (J-18)
	Rating:
	Cable Required


	6.3.2 4-20 mA Programming
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > 4-20 mA OUTPUTS > SELECT.
	Note: When the 4-20 mA outputs are disabled and not completely turned off, they will continue to output a steady 4 mA.
	2. Enable the 4-20 mA outputs by pressing CHANGE CHOICE while in the 4-20 mA output menu.
	3. When the display shows the outputs as enabled, press ACCEPT.
	4. Choose either OUTPUT A or OUTPUT B. Use the up and down keys to highlight the choice, then press SELECT.
	5. Select an analog Input Channel (e.g., channel 1, 2, 3, or, flow, etc.) to assign to that output. Press CHANGE CHOICE to cycle through the channel names. When the desired channel is displayed, press ACCEPT to select that channel.
	6. Assign a channel value to the 4 mA current value. This value is typically 0, however any value can be set. Enter the value of the input needed to generate 4 mA of current at the output.
	7. Assign an input value to the 20 mA current level using the numeric keypad.
	8. Repeat this process to configure the other 4-20 mA output.


	6.3.3 4-20 mA Calibration
	1. From the Main Menu, select OPTIONS > ADVANCED OPTIONS > CALIBRATION > 4-20 mA OUTPUTS.
	2. Connect a multimeter to the 4-20 mA current outputs per Figure 22 and Figure 23.
	3. Make sure that the 4-20 mA output is enabled. If it is not enabled, press CHANGE CHOICE so that the display shows Enabled and press ACCEPT.
	4. Select the output (A or B) to calibrate. Press any key to set the selected output to 4.00 mA dc.
	5. Measure the current on the selected output using the multimeter and enter the measured value using the numeric keypad. Press ACCEPT.
	6. Press any key to set the output to 20.00 mA dc.
	7. Measure the current on the selected output using the multimeter and enter the measured value using the numeric keypad. Press ACCEPT to complete the calibration.
	Figure 22 Calibration with the Meter in the Loop
	Figure 23 Calibration with the 4-20 mA Device Disconnected from the Loop


	6.4 Alarm Relays
	6.4.1 Alarm Relays Connection
	Table 18 Relay Connector on the Sampler (J-17)
	Figure 24 Relay Pin Connections
	Table 19 Relays
	Relay Junction Box
	1. Choose Normally Closed (NC) or Normally Open (NO) connections.
	2. Hook into the terminal strip one wire in the common (COM) and the other in the connector with the preferred signal.


	Figure 25 Single Relay Wiring Inside the Relay Junction Box

	6.4.2 Alarm Relays Programming
	6.4.2.1 Trouble Alarms
	1. From the Main Menu, select SETUP > ADVANCED OPTIONS > ALARMS.
	2. Select one of the trouble conditions.
	3. Select an action to occur when the alarm is activated. The lists below shows each Trouble Condition. Refer to Appendix F on page 137 for causes and solutions.

	6.4.2.2 Set Point Alarms
	1. Enable one of the alarm conditions.
	2. Select an action to occur when the alarm is activated.
	3. Set either a High trip point or a Low trip point.
	4. After entering the trip point enter the deadband value.
	Set Point Alarm Conditions:
	Deadband
	Figure 26 Deadband Concept



	6.5 Analog Inputs
	6.5.1 Analog Inputs Connection
	Note: 0-20 mA inputs must be isolated. Maximum load per unit is 200 ohms.
	1. Tie common wire to Pin B (ground).
	2. Tie analog voltage wire to the appropriate voltage input pin (Pin C, E, or G).

	Note: If analog inputs are ordered in conjunction with the DO/Conductivity option use Pins C, D, and E with 4-20mA inputs only (-4.0 to +4.0 voltage inputs not available.)
	1. Tie common wire to Pin B (ground).
	2. Connect analog current wire to both voltage and current input pins for the appropriate channel (Pin C and D, or E and F, or G and H).

	Table 20 Analog Input Pin Assignments

	6.5.2 Analog Inputs Programming
	1. From the Main Menu, select OPTIONS>ADVANCED OPTIONS>DATALOG.
	2. Highlight Select Inputs using the up and down keys. Press SELECT.
	Note: If logging is enabled on any channel, then that channel will have an arrow in front of the channel name to signify the channel is logged.
	3. Highlight the analog channel to log using the up and down keys. Press e SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a Logging Interval using the numeric keypad. Press ACCEPT.
	6. Select Unit of measurement (ppm, ppb, afd, cfs, cfm, cfd, cms, cmm, cmh, cmd, gps, gpm, gph, lps, lpm, lph, or mgd).
	7. Enter Low Point.
	8. Enter High Point.
	9. Select another channel to configure, or press RETURN to back up one step, or press MAIN MENU to return to the Main Menu display.



	MAINTENANCE

	Section 7 Maintenance
	CAUTION Always disconnect power to the sampler before performing any maintenance or service.
	7.1 Cleaning the Sampler
	7.1.1 Cleaning the Sampler Housing
	7.1.2 Cleaning the Sample Bottles
	7.1.3 Cleaning the Intake Tubing and Pump Tubing
	7.1.4 No Lubrication Required

	7.2 Pump Tubing Maintenance
	CAUTION Always disconnect power to the sampler before removing the pump cover.
	7.2.1 Tubing Life Estimates
	Figure 27 Pump Tube Loading

	7.2.2 Replacing Pump Tubing
	1. To replace the pump tube, remove the four screws on the pump cover.
	2. Remove the front cover of the pump housing.
	3. Remove the existing tubing. Locate the black dot on the new tubing. The end of the tube that extends farthest beyond the black dot attaches to the stainless steel tubing connector.
	4. Install the pump tube in the pump housing until the black dots are visible just outside the pump body.
	5. After inserting the new pump tube, reinstall the front cover and secure it with the four screws until finger tight.


	7.3 Upgrades, Repairs, General Maintenance
	7.4 Electrostatic Discharge (ESD) Considerations
	Note: To minimize hazards and ESD risks, maintenance procedures not requiring power to the analyzer should be performed with power removed.

	7.5 Internal Maintenance Items
	7.6 Removing and Opening the Controller
	CAUTION Always power the unit OFF and then disconnect all cables from the Sigma 900 MAX Portable Sampler before removing the controller.
	Note: The front panel gasket has a light coating of grease to help ensure a watertight seal. Do not contaminate the grease or ga...
	1. Turn the unit off by pressing the OFF key.
	2. Disconnect and remove all cables to the controller housing, including the distributor/full bottle shutoff cable.
	3. Disconnect all tubing.
	4. Place the controller, face down, on a cloth-covered workbench to prevent scratching the front panel.
	5. Inside the Center Section, remove the four screws that fasten the Controller.
	6. Lift the Center Section off the controller.
	7. Remove the 17 screws from around the perimeter of the controller back panel.
	8. Carefully pull open the bottom panel and let the attached connectors swing out of the way.
	9. If necessary for the repair being performed, unplug the appropriate connectors. Always note each connector location before unplugging anything. Re-installing a plug into the wrong connector can cause extensive damage.



	7.7 Re-installing the Bottom Panel
	Note: Always follow the procedure below when re-installing the sampler bottom panel. Improper panel installation may result in damage to the instrument
	1. Hand tighten each nut until it makes contact with the panel.
	2. Tighten the nuts in sequence shown in Figure 28 to 5 in.-lb (0.56 N-m).
	3. Repeat the tightening procedure in the same sequence to 10 in.-lb (1.13 N-m).

	Figure 28 Tightening the Nuts on the Bottom Panel

	7.8 Circuit Board Identification
	Figure 29 CPU Board
	Table 21 CPU Board Connectors
	Figure 30 Utility Board
	Table 22 Utility Board Connections

	7.9 Replacing the Fuse
	DANGER For continued protection against fire, replace fuses with only fuses of specified type and current rating.
	1. Locate the fuse receptacle on the back of the controller, above the power supply.
	2. Insert a small flat-head screwdriver into the fuse receptacle. Push down gently on the screwdriver and turn the receptacle one-quarter turn, counterclockwise.
	3. Remove the fuse receptacle.
	4. Replace the fuse with an identical fuse.
	5. Insert the fuse receptacle back into the controller housing.


	7.10 Motor/Gear Box
	7.11 Internal Desiccant Module
	Note: The desiccant module cannot be recharged by heating. Do not attempt to bake the desiccant module in an oven to remove the moisture as this could be a fire hazard.
	7.11.1 Desiccant Replacement
	1. Remove the controller from the sampler.
	2. Remove the screws from the controller bottom panel, refer to Removing and Opening the Controller on page 95.
	3. Remove the desiccant bag and replace with a new one.
	4. Replace the controller gasket and cover plate, refer to Re-installing the Bottom Panel on page 96.
	5. Reinstall controller on the sampler.

	7.11.2 Internal Case Humidity Indicator

	7.12 Memory Battery
	Appendix A Programming Features
	Review All Items
	Review All Items Screen Contents

	Running a Program
	Note: When selecting Start from Beginning, all logged data will be cleared from memory. If this data needs to be saved make sure it is downloaded to a DTU or personal computer prior to pressing START FROM BEGINNING.

	Displaying Data
	Selecting the Channel
	Note: Only the channels for which logging has been enabled will be listed.
	1. Press DISPLAY DATA from the Main Menu to display a list of logged channels.
	2. Highlight the desired channel using the up and down keys. Press SELECT.


	Tabular or Graph Format
	1. Highlight the desired display method using the up and down keys then press SELECT.
	Table 23 Display Data Functions and Descriptions

	Graph Manipulation
	Table 24 Graphing Functions and Descriptions

	Graphic Display Averaging
	Sample History
	Options Menu Features
	1. From the Main Menu, select OPTIONS.

	Setting the Time and Date
	1. From the Main Menu, select OPTIONS>TIME/DATE
	2. Adjust the real time clock and date setting, using CHANGE AM/PM and CHANGE MONTH.

	Volume Calibration
	Sensor Disabled
	Sensor Enabled
	Calibration Procedure-Sensor Disabled:
	Note: Before calibrating, make certain the desired sample volume in the Setup menu is selected.
	1. From the Main Menu, press OPTIONS.
	2. Press VOLUME CALIBRATION.
	3. Select the desired volume to calibrate if more than one is listed (see chart above).
	4. Slip the pump tube off the sample fitting (near where it exits the pump housing) and direct the end of the pump tube into a graduated cylinder.
	5. Press START PUMPING. The pump will purge the line, and start pumping a sample.
	6. Press any key when the desired sample volume has been reached in the graduated cylinder. Stop the pump to allow the line to completely drain and then reverse to post-purge the line.
	7. If the pumped sample volume is correct, then press DONE. If not, repeat the calibration cycle by pressing TRY AGAIN.
	8. When finished, re-install the pump tube onto the sample fitting.
	Timed Rinse Calibration Procedure-Sensor Disabled:
	1. From the Main Menu press OPTIONS.
	2. Press VOLUME CALIBRATION.
	3. Select TIMED CALIBRATE and press SELECT.
	4. Press START PUMPING. Wait while the pump purges the line, it will then start pulling liquid toward the pump.
	5. Press any key when the liquid reaches the desired point. The pump then reverses to post-purge the line. Stop the pump when liquid has reached the point past the sensor, but not into the pump body.
	6. If the timed rinse stopped where you wanted, press DONE. If not, repeat the timed rinse cycle by pressing TRY AGAIN.

	Calibration Procedure-Sensor Enabled:

	Note: Before calibrating, make certain the desired sample volume in the Setup menu is selected.
	1. From the Main Menu, press OPTIONS.
	2. Press VOLUME CALIBRATION.
	3. Refer to Calibration Flow Chart on page 120 for manual or no calibration choices. Press SELECT to select the appropriate choice.
	4. Slip the pump tube off the sample fitting (near where it exits the pump housing) and direct the end of the pump tube into a graduated cylinder.
	5. Press START PUMPING. The pump will purge the line, and pump a sample into the graduated cylinder. The pump will then stop to allow the line to completely drain and finally reverse to post-purge the line.
	6. If the sample was taken, then press DONE. If not, repeat the cycle by pressing TRY AGAIN.
	7. After pressing DONE, a screen will be displayed asking for the Actual Volume. This is the volume measured in the graduated cylinder. Enter this volume and press ACCEPT when done. Note that the requested sample volume is shown on top for reference.
	8. When finished, re-install the pump tube onto the sample fitting.


	Data Log
	Logging Intervals
	Power Save Mode
	Continuous Mode
	Extended Power Mode
	Note: The Review All Items selection from the Setup menu indicates the maximum available logging hours for the channels and recording intervals you selected. The sampler calculates this information when the program is run using the RUN/STOP key.
	Table 25 Logging Intervals vs. Total Recording Time for Each Memory Configuration

	Dynamic Memory Allocation
	Slate Memory Mode
	Wrap Memory Mode
	Memory Mode Configuration
	1. Select DATA LOG from the Advanced Options menu.
	2. Select MEMORY MODE using the up and down keys, then press ACCEPT.
	3. Press CHANGE CHOICE to pick either Slate or Wrap, then press ACCEPT to complete the selection.


	Data Logging Configuration
	Note: If logging is enabled on any channel, then that channel will have an arrow in front of it to signify that the channel is logged.
	1. Select DATA LOG from the Advanced Options menu.
	2. Highlight Select Inputs using the up and down keys and press SELECT.
	3. Highlight the channel to log using the up and down keys, then press SELECT.
	4. Press CHANGE CHOICE to cycle between Logged and Not Logged, then press ACCEPT.
	5. Enter a logging interval using the numeric keypad, then press ACCEPT. Valid logging intervals are shown on the status bar along the bottom edge of the display for your reference.
	6. Select another channel to configure or press RETURN to back up one step or MAIN MENU to return to the Main Menu display.


	Diagnostics
	Distributor Test
	Event List
	Keypad Test
	LCD Test
	Liquid Sensor
	Velocity Analysis

	Load Program
	1. Highlight Load Program in the Advanced Options Menu. Press SELECT.
	2. Enter a number from 1 to 5 using the numeric keypad. Press ACCEPT.

	Screen Saver Mode
	Battery Power
	ac Power
	1. Highlight SCREEN SAVER MODE on the Advanced Options Menu using the up and down keys, then press SELECT.
	2. Press CHANGE CHOICE to select a new Screen Saver Mode (Enabled or Disabled). When you have made your selection, press ACCEPT to save the changes.


	Flow Totalizer
	1. From the Main Menu, select OPTIONS> ADVANCED OPTIONS > FLOW TOTALIZER to display the Modify Setup, Reset, and View Total screen.
	Modify Setup
	1. Highlight MODIFY SETUP using the up and down keys. Press SELECT.
	2. Set the Totalizer Scaling factor using CHANGE CHOICE. All three totalizers are scaled with one of seven scaling factors: X1, ...
	3. Press ACCEPT to continue.
	4. Set the Total Flow Units using the CHANGE CHOICE key to cycle through the choices. Total Flow Units are independent of the flow units selected in the Setup Menu. Flow units of measure include:
	5. Press ACCEPT to continue.

	Reset (Totalizer)
	1. Select RESET from the Totalizer menu. A confirmation message will be displayed.
	2. Press YES to reset the totalizer or press NO to not reset the totalizer.

	View Totals
	Appendix B Quick Start Guides

	Main Program Flow Chart
	Basic Programming Setup Flow Chart
	Advanced Sampling Flow Chart
	Advanced Options Flow Chart
	Alarms Flow Chart
	Calibration Flow Chart
	Appendix C Batteries and Chargers

	Lead-Acid (Gel Cell) Batteries
	Maintenance
	Note: The use of chargers other than those provided by Hach for use with these batteries is not recommended and may damage the battery or shorten its life.
	Charging
	Temperature
	Storage

	Figure 1 Battery Discharge Characteristics
	Table 26 Lead-Acid Battery Storage Recommendations

	Nickel-Cadmium Batteries
	Maintenance
	Note: The use of chargers other than those provided by Hach for use with these batteries is not recommended and may damage the battery or shorten its life.
	Charging
	Storage

	Table 27 Nickel-Cadmium Battery Storage Recommendations
	Appendix D How to Calculate Pulses/Counts
	1. Determine f, where f represents the flow increment between samples and n represents the total number of samples to be collected.
	2. Multiply the flow increment between samples, f, by the pulse frequency output of the flow meter (i.e. 1 pulse per 100 gallons...
	Flow-Proportional Sampling Intervals - Using External Pulses
	Example 1
	1. Determine the flow increment between samples:
	2. Multiply the flow increment, f, by the pulse frequency output of the flow meter.

	Example 2
	1. Determine the flow increment between samples:
	2. Multiply the flow increment, f, by the pulse frequency output of the flow meter.

	Example 3
	1. Determine the flow increment between samples:
	2. Multiply the flow increment, f, by the pulse frequency output of the flow meter.


	Flow Proportional Sampling, External-Using 4-20 mA Signal Converted to Pulses, Flow Signal Interface
	1. Calculate Q, where Q is the average flow rate (during the sampling program) divided by the maximum flow rate. (The maximum flow rate corresponds to the 20 mA output of the flow meter.)
	2. Calculate t, where t is defined as a/n; n is the total number of samples collected over a given period of time; and a represents time in minutes, over which n samples are collected.
	3. Multiply Q x t x 10. Enter the result in the programming step: INTV = _ _ _ _ CNTS.
	Example 1
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 2
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 3
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 4
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Example 5
	1. Calculate Q.
	2. Calculate t.
	3. Multiply Q x t x 10.

	Appendix E Exploded View Drawings


	Sigma 900 MAX Portable Sampler
	Sigma 900 MAX Portable Controller Assembly (1 of 7)
	Sigma 900 MAX Portable Controller Assembly (2 of 7)
	Sigma 900 MAX Portable Controller Assembly (3 of 7)
	Sigma 900 MAX Portable Controller Assembly (4 of 7)
	Sigma 900 MAX Portable Controller Assembly (5 of 7)
	Sigma 900 MAX Portable Controller Assembly (6 of 7)
	Sigma 900 MAX Portable Controller Assembly (7 of 7)
	Center Section Assembly
	Sigma 900 MAX Portable Dimensional Drawings
	Appendix F Troubleshooting and Error Messages

	Error Messages
	Trouble Alarm Conditions, Causes, and Solutions
	pH Troubleshooting
	Sigma 900 MAX Portable Sampler Troubleshooting Issue

	GENERAL INFORMATION
	Parts and Accessories
	Description Part Number
	3-way Splitter Assembly 939
	4-20 mA Interface, 10 ft Cable 2021
	ac Back-up 3670
	ac Power Converter (Gel Electrolyte) 1440
	ac Power Converter (NiCad) 1443
	ac Power Converter, 100 V ac 1442
	ac Power Converter, 230 V ac 1441
	Cascade Sampling for 25-ft Cable 2817
	Desiccant Bag (1 pillow inside case) 8849
	Distributor Arm for 2, 4, 8 bottles 8589
	Distributor Arm for 24 bottle compact base 8581
	Distributor Arm for 24 bottle standard base 8583
	DTU II, 115 V ac 3516
	DTU II, 230 V ac 3517
	External Battery Cable, 10 ft 2198
	Flow-thru Module 2471
	Gel Electrolyte Battery, 12 V dc 1414
	Gel Electrolye Battery Charger, 115 V ac 913
	Gel Electrolyte Battery Charger, 230 V ac 915
	Humidity Indicator 2660
	Instrument Manual 8992
	Lantern Alkaline Battery 3667
	Lantern Battery Case 3893
	Liquid Level Actuator 943
	Multi-purpose Full Cable, 10 ft 940
	Multi-purpose Full Cable, 25 ft 540
	Multi-purpose Half Cable, 10 ft 941
	Multi-purpose Half Cable, 25 ft 541
	NiCAd Battery 12 V dc 1416
	NiCad Battery Charger, 115 V ac 914
	NiCad Battery Charger, 230 V ac 916
	Peristaltic Pump Tube Insert 8964
	Peristaltic Pump Tubing, 15 ft 460015
	Peristaltic Pump Tubing, 50 ft 460050
	Sampler Locking Assembly 1354
	Strainer, All 316 Stainless Steel, 6.0 in. long x 0.406 in. OD 2071
	Strainer, All 316 Stainless Steel, 7.94 in. long, x 1.0 in. OD 2070
	Strainer, Stainless Steel, 3.9 in. long x 0.406 in. OD 4652
	Strainer, Teflon®/Stainless Steel, 5.5 in. long x 0.875 in. OD 926
	Strainer, Teflon/Stainless Steel, 11.0 in. long x 0.875 in. OD 903
	Suspension Harness 1355
	Synchronizing Sampling for 25-ft Cable 2818
	Teflon-Lined Connection Kit 2186
	Teflon-lined Tubing, 3/8 in., 10 ft 921
	Teflon-lined Tubing, 3/8 in., 25 ft 922
	Teflon-lined Tubing, 3/8 in., 100 ft 925
	Vinyl Intake Tubing, 3/8 in., 25 ft 920
	Vinyl Intake Tubing, 3/8 in., 100 ft 923
	Vinyl Intake Tubing, 3/8 in., 500 ft 924

	Base/Bottle Tray, Composite/Multiple Sampling Accessories
	Area x Velocity Measurement Sensors
	Depth Measurement Sensors
	Mounting Rings and Mounting Bands
	Mounting Plate for Directly Mounting to Pipe Wall
	Contact Information for U.S.A. and Outside Europe

	Ordering Information for the U.S.A.
	By Telephone:
	By Fax:
	Ordering information by E-mail:
	By Mail:
	Information Required

	Ordering Information for Outside the U.S.A. and Europe
	Technical Support
	Repair Service
	Contact Information for Europe
	Warranty
	Hach Company warrants this product to the original purchaser against any defects that are due to faulty material or workmanship for a period of one year from date of shipment.
	In the event that a defect is discovered during the warranty period, Hach Company agrees that, at its option, it will repair or ...
	This warranty does not apply to consumable products such as chemical reagents; or consumable components of a product, such as, but not limited to, lamps and tubing.
	Contact Hach Company or your distributor to initiate warranty support. Products may not be returned without authorization from Hach Company.

	Limitations
	This warranty does not cover:
	This warranty contains the sole express warranty made by Hach Company in connection with its products. All implied warranties, including without limitation, the warranties of merchantability and fitness for a particular purpose, are expressly disclaimed.
	Some states within the United States do not allow the disclaimer of implied warranties and if this is true in your state the abo...
	This warranty constitutes the final, complete, and exclusive statement of warranty terms and no person is authorized to make any other warranties or representations on behalf of Hach Company.

	Limitation of Remedies
	The remedies of repair, replacement or refund of purchase price as stated above are the exclusive remedies for the breach of thi...
	Numerics
	A
	B
	C
	D
	E
	F
	G
	I
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
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