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1.0 INTRODUCTION 

This section of the original Phase IV Remedial Investigation (RI) Quality Assurance Project Plan 
(QAPP) Addendum (U.S. Army Corps of Engineers (USACE)/Earth Resources Technology, Inc. 
(ERT), 2009) is hereby replaced in its entirety by the following. 
 
This QAPP Addendum comprises the second part of the Sampling and Analysis Plan, and presents 
the organization, objectives and specific quality assurance/quality control (QA/QC) procedures 
associated with the Occidental Chemical Corporation Data Gap and Lewiston-Porter Central School 
District Investigations at the former Lake Ontario Ordnance Works (LOOW) in Lewiston, New 
York.   
 
The QAPP details specific protocols in place for field sampling, sample handling and storage, chain-
of-custody, laboratory analysis, and data handling and management.  The QAPP was prepared in 
accordance with the USACE project guidance documents which include: 

• USACE Requirements for the Preparation of Sampling and Analysis Plans (EM 200-1-3 
February 2001),  

• USACE Chemical Quality Assurance for Hazardous, Toxic and Radioactive Waste (HTRW) 
Projects (EM-200-1-6, October 1997),  

• USACE Chemical Data Quality Managements for Hazardous, Toxic and Radioactive Waste 
Remedial Activities (EM-1110-1-263, April 1998), and 

• Department of Defense Quality Systems Manual for Environmental Laboratories (April 
2009).  

U.S. Environmental Protection Agency (USEPA) QAPP guidance documents utilized to prepare this 
project QAPP include:  

• USEPA Requirements for Quality Assurance Project Plans (USEPA QA/R-5, March 2001),  

• USEPA Guidance for Quality Assurance Project Plans (USEPA QA/G-5, December 2002), 
and 

• USEPA Guidance for the Data Quality Objective Process (USEPA QA/G-4, February 2006).  
The data generated from these investigations will be used to determine the following: 

• extent of explosives constituent and chromium contaminated soil in exceedance of potential 
cleanup goals at the Occidental Chemical Corporation Occidental Chemical Corporation 
Chemical Corporation Property (Exposure Unit [EU] 8) that were previously identified in the 
Phase II RI Report and related to former Department of Defense (DOD) activities;  

• evaluate the extent of contamination, identify chemicals of potential concern (COPC), and 
identify impacted areas associated with historic soil disturbances and the Southwest 
Drainage Ditch (SWDD) at the undeveloped areas of the Lewiston-Porter Central School 
District related to former DOD activities. Lewiston-Porter Central School District.   

A list of the potential parameters to be analyzed, including their respective reporting limits (RLs), 
and Data Quality Limits (DQLs), are presented Section 3.   



Final Quality Assurance Project Plan Addendum 
Occidental Chemical Corporation Property Data Gap and  
Lewiston-Porter Central School District Investigations August 2010 

 2 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

2.1 Internal Technical Review 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 

, who performs ERT’s independent technical review (ITR), will insure that the 
QA/QC plan is implemented and will oversee data validation.   will provide 
oversight and technical support for the sampling and analytical procedures followed in this project.  
This individual has the broad authority to approve or disapprove project plans, specific analyses, and 
final reports.  The ERT ITR is independent from the data generation activities.  In general, the ITR 
will be responsible for reviewing and advising on all QA/QC aspects and scheduled activities of this 
program. 

2.2 Project Chemist 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 
The Project Chemist for this project will be determined prior to the start of the field activities.  The 
selected individual will be responsible for ensuring sample analysis protocols and overseeing data 
reduction and review processes.  This individual will ensure that the QA process detailed in the Test 
America, Inc. (TA) Laboratory Quality Assurance Manual (LQAM) are followed which may require 
occasional visits to the contracted laboratory facilities.  This individual will work closely with the 
assigned Laboratory Project Manger.  

2.3 Project Laboratory Organization 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 
TA will be conducting sample analysis for these investigations and is a New York State Department 
of Health National Environmental Laboratory Accreditation Program (NELAP) certified laboratory, 
has been certified by the National Environmental Laboratory Accreditation Conference having 
demonstrated the proficiency required for performing the analytical methods required for this 
project, and has current DOD – Environmental Laboratory Accreditation Program (ELAP) 
certification for analytical methods required for this project.  A copy of the DOD Quality Systems 
Manual (QSM) self-certification, current NELAP certifications, current DOD-ELAP certifications 
and all other applicable certifications are included in Appendix A.  The laboratories will 
communicate directly with ERT regarding the analytical results and reporting, and will be 
responsible for providing all labels, sample containers, field blank water, trip blanks, shipping 
coolers, and laboratory documentation.   
 
As required by NELAP, DOD-ELAP and the TA LQAM, a quality system has been incorporated by 
TA to ensure data QC is achieved.  General laboratory organization, including key personnel 
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specific to this project, is presented within TA’s LQAM, in Appendix B.   will serve 
as the laboratory Project Manager and will oversee all analytical activities associated with this 
project.  

2.3.1 Laboratory Project Manager 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

2.3.2 Laboratory Quality Assurance Manager 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

2.3.3 Laboratory Analysts 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

2.4 Data Validation 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 
Meridian Consultant Group, Inc. (MCGI) will be performing third party independent data review for 
all laboratory analyzed samples collected during this investigation.  MCGI is a minority-owned, 
small business providing analytical data review and validation services for over 15 years.  MCGI has 
a long history of providing outstanding client support to several DOD environmental services, 
including U.S. Department of the Navy and USACE Environmental Support Program.    
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3.0 QA OBJECTIVES FOR DATA MANAGEMENT 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

3.1 DQO Process 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 
The data quality objective (DQO) process is defined by seven steps designed specifically for data 
collection and analysis which supports informed decision making.  The process utilizes systematic 
and statistical hypothesis testing to differentiate between defined alternatives.  DQOs are statements, 
both qualitative and quantitative, that define objectives, appropriate data necessary to make informed 
decisions, and tolerance levels for potential errors. 
 
The DQO process provides the framework for performance criteria that limit the potential for data 
errors by considering the reason for collecting data, defining appropriate data needs, and establishing 
tolerance levels for errors. 
 
The seven-step DQO process includes: 
 
Step 1. “State the Problem” – Potential health risks posed by and in the vicinity of aerial anomalies 
(visible in the timeframe of DOD ownership) and the SWDD in the undeveloped area of the 
Lewiston-Porter Central School District at the former LOOW,is unknown.  Furthermore, the 
quantity of material impacted with constituents of concern in exceedance of potential cleanup goals 
at the Occidental Chemical Corporation Occidental Chemical Corporation Chemical Corporation 
Property (EU8) has not been determined to a sufficient resolution.  
 
Step 2. “Identify the Goals of the Study” – The results of these investigations will be utilized to 
determine if COPC are present and represent a risk to human health or the environment at the 
Lewiston-Porter Central School District property, and to further delineate the extent of the 
constituents of concern at EU8 on Occidental Chemical Corporation Petroleum Corporation 
property. 
 
Step 3. “Identify the Information Inputs” – Inputs include data types and information required to 
make informed decisions.  For the investigations, these include:  

• Analytical results (for the target compound list [TCL] and target analyte list [TAL]) for 
surface and subsurface soil, terrestrial sediment, and, possibly, ground water.  The TCL and 
TAL parameters are presented in Tables 3-1 and 3-2.  

• Potential chemical specific applicable or relevant and appropriate requirements (ARARs) 
and risk-based “to be considered” (TBC) criteria. 

• Sample location, type, and depth. 
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Step 4. “Define the Boundaries of the Study” – The Occidental Chemical Corporation Data Gap and 
Lewiston-Porter Central School District Investigation are confined as follows: 
 
The Occidental Chemical Corporation Data Gap Investigation is intended to refine the delineation of 
the explosives constituents and chromium concentrations exceeding potential cleanup goals (site-
specific preliminary remediation goals [PRGs] calculated based upon the results of the Phase II RI).  
Therefore, the study area is confined to the vicinity of the Occidental Chemical Corporation 
Occidental Chemical Corporation Chemical Corporation Property where previously reported 
explosives and chromium concentrations exceed the PRGs.   
 
The Lewiston-Porter Central School District Investigation is intended to investigate historic soil 
disturbances and the SWDD located on the undeveloped areas of the school campus.   
 
Step 5. “Develop the Analytical Approach” – If analytical data results exceed potential chemical 
specific ARARs and risk-based TBC criteria (U.S. EPA Regional Screening Levels [RSLs], or in the 
absence of RSLs, New York State Department of Environmental Conservation [NYSDEC] Title 6 of 
the New York Code of Rules and Regulations (NYCRR) Part 375 standards and guidance [inclusive 
of 6NYCRR Part 703]) then additional evaluations of potential human health and environmental 
risks may be warranted. 
 
Step 6. “Specify Performance and Acceptance Criteria” –Performance and acceptance criteria were 
developed in order to minimize the potential for study error rates.   Quantitative project specific 
objectives for the data quality indicators of precision, accuracy, completeness and sensitivity have 
been developed in order to define acceptable measurement error. 
 
Step 7. “Develop the Plan for Obtaining Data” – The QAPP was developed based on the needs of the 
project and obtaining sufficient quality data to address the project objective.  

3.2 Data Use  

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

3.3 Analytical Data Quality 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 
The overall QA objective defined in the QAPP is to develop and implement procedures for field 
sampling, chain-of-custody, laboratory analysis, and reporting which will result in sound datum that 
are scientifically valid, and achieve standards that meet the specific DQOs for the site.  Specific 
procedures for sampling, chain of custody, laboratory instrument calibration, laboratory analysis, 
reporting of data, internal quality control, and corrective action are described in other sections of this 
QAPP.   
 
The analytical methods to be used at this site will provide data quality sufficient to meet DQOs such 
that data can be used to determine the extent of contamination related to former DOD activities, 
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identify COPCs, identify any impacted areas, perform sound risk assessments, evaluate remedial 
alternatives if necessary, and to compare the results of future remedial actions to site-specific 
cleanup goals.  To ensure that the analytical methodologies are capable of achieving the DQOs, data 
quality indicators (DQIs) such precision, accuracy, representativeness, comparability, completeness, 
and sensitivity will be evaluated.  Quantitative measurement performance criteria have been set for 
the analytical data in terms of accuracy, precision, and completeness.  Calculations for determining 
these quantitative DQIs are presented in the TA LQAM. 
 
Tables 3-1, 3-2, and 3-3 present chemical parameters and analytical methods to be utilized during 
the Phase IV RI.  Table 3-1, 3-2, and 3-3 provide an evaluation of analytical sensitivity with regards 
to chemical-specific ARARs and TBC risk-based criteria.  Table 3-4 presents the precision and 
accuracy requirements established for each parameter that potentially will be analyzed.  The 
laboratory will be required to meet or surpass specific quantitative QA objectives for soil set forth in 
NELAP, DOD-ELAP and DOD-QSM objectives. 
 
The QA objectives of accuracy, precision, completeness, representativeness and comparability, and 
sensitivity are defined as follows: 

3.3.1 Precision  

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

3.3.2 Accuracy  

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

3.3.3 Comparability  

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

3.3.4 Completeness  

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

3.3.5 Representativeness  

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

3.3.6 Sensitivity 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been amended.  

3.4 Internal Quality Control 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  
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Table 3-1.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to Solid Matrices 

Parameter RL MDL DQL1 
Test America, Inc. 

Volatile Organic Compounds (VOCs) (µg/kg) – 
TCL 

Extraction Method: SW5035 
Determinative Method: SW8260B – Low Level 

1,1,1-Trichloroethane 5 0.49 910,0002 
1,1,2,2-Tetrachloroethane 5 0.72 560
1,1,2-Trichloroethane 5 0.83 1,100
1,1-Dichloroethane 5 0.58 3,300
1,1-Dichloroethene 5 0.85 24,0002

1,2-Dibromo-3-chloropropane 5 0.75 5.4
1,2-Dibromoethane 5 0.61 3.4 
1,2-Dichlorobenzene 5 0.80 190,0002

1,2-Dichloroethane 5 0.96 430 
1,2-Dichloropropane 5 0.54 890
1,3-Dichlorobenzene 5 0.66 NS
1,3-Dichloropropane 5 0.77 160,0002

1,4-Dichlorobenzene 5 0.64 2,400
2-Butanone 5 0.88 2,800,0002

2-Chlorotoluene 5 0.65 160,000 
2-Hexanone 5 0.57 21,0002 
4-Chlorotoluene 5 0.85 550,0002 
4-Methyl-2-pentanone 5 0.65 530,0002

Acetone 20 1.8 6,100,0002

Benzene 5 0.68 1,100
Bromoform 5 0.44 61,000
Bromomethane 5 0.74 7302

Carbon disulfide 5 0.51 82,0002

Carbon tetrachloride 5 0.45 610
Chlorobenzene 5 0.76 29,0002

Chlorodibromomethane 5 0.71 680 
Chloroethane 5 1.5 1,500,0002

Chloroform 5 0.58 290
Chloromethane 5 0.85 120,000 
cis-1,2-Dichloroethene 5 0.70 78,0002

cis-1,3-Dichloropropene 5 0.68 NS
Dibromochloromethane 5 0.71 680
Ethylbenzene 5 0.64 5,400
Isopropylbenzene 5 0.68 210,0002

Methyl tert-butyl ether 5 0.75 43,000 
Methylene chloride 5 0.67 11,000
m-Xylene & p-Xylene 10 1.5 340,0002 
o-Xylene 5 0.78 380,0002

Styrene 5 0.53 630,0002 
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Table 3-1.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to Solid Matrices 

Parameter RL MDL DQL1 
Test America, Inc. 

Tetrachloroethene 5 0.68 550 
Toluene 5 0.73 500,0002

trans-1,2-Dichloroethene 5 0.60 15,0002

trans-1,3-Dichloropropene 5 0.60 NS
Trichloroethene 5 0.66 2,800
Trichlorofluoromethane 5 0.92 79,0002

Vinyl chloride 5 0.47 60
Xylenes (total) 15 2.2 63,0002

Semivolatile Organic Compounds (SVOCs) 
(µg/kg) – TCL 

Extraction Method: SW3540C 
Determinative Method: SW8270C 

1,2,4-Trichlorobenzene 330 18 22,000
1,2-Dichlorobenzene 330 35 190,0002 
1,3-Dichlorobenzene 330 26 NS 
1,4-Dichlorobenzene 330 24 2,400 
2,4,5-Trichlorophenol 330 36 610,0002

2,4,6-Trichlorophenol 330 50 44,000
2,4-Dichlorophenol 67 6.7 18,0002

2,4-Dimethylphenol 330 52 120,0002

2,4-Dinitrophenol 1700 397 12,0002

2,4-Dinitrotoluene 330 27 1,600 
2,6-Dinitrotoluene 330 34 6,1002 
2-Chloronaphthalene 67 7.0 NS
2-Chlorophenol 330 27 39,0002

2-Methylnaphthalene 67 6.0 NS
2-Methylphenol 330 23 310,0002

2-Nitroaniline 1,700 149 61,0002

2-Nitrophenol 330 37 NS
3,3'-Dichlorobenzidine 330 35 1,100
3-Nitroaniline 1,700 137 NS
4,6-Dinitro-2-methylphenol 1,700 134 4902

4-Bromophenyl phenyl ether 330 29 NS
4-Chloro-3-methylphenol 330 31 610,0002 
4-Chloroaniline 330 27 2,400
4-Chlorophenyl phenyl ether 330 37 NS
4-Methylphenol 330 33 NS
4-Nitroaniline 1700 135 24,000
4-Nitrophenol 1700 114 NS
Acenaphthene 67 6.4 340,0002

Acenaphthylene 67 7.6 NS
Benzo(a)anthracene 67 8.4 1,700,0002

Benzo(a)pyrene 67 6.7 15
Benzo(b)fluoranthene 67 10 150
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Table 3-1.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to Solid Matrices 

Parameter RL MDL DQL1 
Test America, Inc. 

Benzo(ghi)perylene 67 6.6 NS
Benzo(k)fluoranthene 67 13 1,500
bis(2-Chloroethoxy)methane 330 22 18,0002

bis(2-Chloroethyl) ether 67 9.0 210
bis(2-Chloroisopropyl) ether 67 7.2 4,600
bis(2-Ethylhexyl) phthalate 670 54 35,000
Butyl benzyl phthalate 330 46 260,000
Carbazole 67 6.1 NS
Chrysene 67 7.9 15,000
Dibenz(a,h)anthracene 67 7.4 15
Dibenzofuran 330 32 7,8002

Diethyl phthalate 330 36 4,900,0002

Dimethyl phthalate 330 36 NS
Di-n-butyl phthalate 330 42 610,0002

Di-n-octyl phthalate 330 35 NS
Fluoranthene 67 7.1 230,0002

Fluorene 67 8.8 230,0002

Hexachlorobenzene 67 7.1 300
Hexachlorobutadiene 67 7.5 6,200
Hexachlorocyclopentadiene 330 36 37,0002

Hexachloroethane 330 24 35,000
Indeno(1,2,3-cd)pyrene 67 6.9 150
Isophorone 330 25 510,000
Naphthalene 67 5.8 3,600
Nitrobenzene 670 28 4,800
N-Nitrosodi-n-propylamine 67 7.8 69
N-Nitrosodiphenylamine 330 31 99,000
Pentachlorophenol 330 30 3,000
Phenanthrene 67 11 NS
Phenol 67 7.9 1,800,0002

Pyrene 67 6.7 170,0002

Metals (mg/kg) – TAL 
Digestion Method: SW3050B 
Determinative Methods: SW6020A/7471A 

Aluminum 7.5 1.1 7,7002

Antimony 0.5 0.16 3.12

Arsenic 1.0 0.20 0.39
Barium 2.0 0.06 1,5002

Beryllium 0.1 0.01 162

Boron 10 3.3 1,6002

Cadmium 0.06 0.01 NS
Calcium 60 2.5 NS
Chromium 1.9 0.30 NS
Cobalt 0.2 0.04 2.32



Final Quality Assurance Project Plan Addendum 
Occidental Chemical Corporation Property Data Gap and  
Lewiston-Porter Central School District Investigations August 2010 

 10 

Table 3-1.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to Solid Matrices 

Parameter RL MDL DQL1 
Test America, Inc. 

Copper 1.0 0.05 3102

Iron 12 3.3 5,5002

Lead 0.30 0.03 400
Lithium 1 0.08 162

Magnesium 50 0.73 NS
Manganese 0.5 0.05 1802

Mercury 0.04 0.01 0.562

Molybdenum 0.5 0.08 392

Nickel 0.5 0.08 1502

Potassium 10 1.1 NS
Selenium 0.50 0.04 392

Silver 0.2 0.01 392

Sodium 25 4.1 NS
Thallium 0.45 0.06 NS
Vanadium 1.0 0.74 392

Zinc 2.0 1.3 2,3002

Hexavalent Chromium (µg/kg) 
Preparatory Method: SW3060A 
Determinative Method: SW7196A 

Chromium, hexavalent 0.4 0.11 0.29 

Polychlorinated Biphenyls (PCBs) (µg/kg) 
Extraction Method: SW3540C 
Determinative Method: SW8082 

Aroclor 1016 16.67 2.5 3902

Aroclor 1221 16.67 3.2 140
Aroclor 1232 16.67 2.9 140
Aroclor 1242 16.67 2.7 220
Aroclor 1248 16.67 1.6 220
Aroclor 1254 16.67 2.4 220
Aroclor 1260 16.67 2.4 220

Explosives (µg/kg) Extraction Method: SW3540C 
Determinative Method: SW8330B 

1,3,5-Trinitrobenzene 250 27 220,0002

1,3-Dinitrobenzene 250 35 6102

2,4,6-Trinitrotoluene (TNT) 250 36 19,000
2,4-Dinitrotoluene 250 33 1,600
2,6-Dinitrotoluene 250 53 6,1002

2-Amino-4,6-Dinitrotoluene 250 43 15,0002

2-Nitrotoluene 250 55 2,900
3-Nitrotoluene 250 43 6102

4-Amino-2,6-Dinitrotoluene 300 93 15,0002

4-Nitrotoluene 250 34 30,000
HMX 250 39 380,0002

Nitrobenzene 250 43 4,8002



Final Quality Assurance Project Plan Addendum 
Occidental Chemical Corporation Property Data Gap and  
Lewiston-Porter Central School District Investigations August 2010 

 11 

Table 3-1.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to Solid Matrices 

Parameter RL MDL DQL1 
Test America, Inc. 

RDX 250 28 5,500
Tetryl 250 27 24,0002 
1  
2  
RL  
MDL 
DQL 
NS  
Bold 

DQL based on USEPA Residential Soil Screening Levels (USEPA, 2010) unless otherwise specified  
DQL based on 1/10th non-carcinogenic value from USEPA Residential Soil Screening Levels (USEPA, 2010)  
Reporting Limit  
Method Detection Limit 
Data Quality Limit  
None specified 
RL>DQL 
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Table 3-2.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to 
Aqueous Matrices 

Parameter 
RL MDL 

DQL1 
Test America, Inc. 

Volatile Organic Compounds (VOCs) (µg/L) – 
TCL 

Extraction Method: SW3540C 
Determinative Method: SW8260B – Low Level

1,1,1-Trichloroethane 5 1.0 9102 
1,1,1,2-Tetrachloroethane 5 0.68 0.52 
1,1,2,2-Tetrachloroethane 5 0.93 0.067 
1,1,2-Trichloroethane 5 1.2 0.24 
1,1-Dichloroethane 5 1.0 2.4 
1,1-Dichloroethene 5 1.1 5.03 
1,2-Dibromo-3-chloropropane 5 0.35 0.00034 
1,2-Dibromoethane 5 0.61 0.0065 
1,2-Dichlorobenzene 5 0.68 372 
1,2-Dichloroethane 5 0.96 0.15 
1,2-Dichloropropane 5 1.3 0.39 
1,3-Dichlorobenzene 5 0.51 3.03 
1,3-Dichloropropane 5 0.86 732 
1,4-Dichlorobenzene 5 0.53 0.43 
2-Butanone 5 1.01 7102 
2-Chlorotoluene 5 0.65 732 
2-Hexanone 5 0.57 4.72 
4-Chlorotoluene 5 0.85 2602 
4-Methyl-2-pentanone 5 0.59 2002 
Acetone 20 1.7 2,2002 
Benzene 5 0.99 0.41 
Bromoform 5 1.1 8.5 
Bromomethane 5 1.6 0.872 
Carbon disulfide 5 1.1 1002 
Carbon tetrachloride 5 1.1 0.44 
Chlorobenzene 5 0.53 9.12 
Chloroethane 5 0.75 2,1002 
Chloroform 5 1.1 0.19 
Chloromethane 5 1.4 192 
cis-1,2-Dichloroethene 5 0.67 372 
cis-1,3-Dichloropropene 5 0.73 NS 
Dibromochloromethane 5 0.65 0.15 
Ethylbenzene 5 0.62 1.5 
Isopropylbenzene 5 0.53 682 
Methyl tert-butyl ether 5 1.0 1402 
Methylene chloride 5 1.1 12 
m-Xylene & p-Xylene 10 1.23 1202 
o-Xylene 5 0.73 1202 
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Table 3-2.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to 
Aqueous Matrices 

Parameter 
RL MDL 

DQL1 
Test America, Inc. 

Styrene 5 0.64 1602 
Tetrachloroethene 5 0.83 0.11 
Toluene 5 0.85 2302 
trans-1,2-Dichloroethene 5 0.75 112 
trans-1,3-Dichloropropene 5 0.58 NS 
Trichloroethene 5 0.80 2 
Trichlorofluoromethane 5 1.1 1302 
Vinyl chloride 5 1.3 0.016 
Xylenes (total) 15 2.0 1202 

Semivolatile Organic Compounds (SVOCs) 
(µg/L) – TCL 

Extraction Method: SW3540C 
Determinative Method: SW8270C 

1,2,4-Trichlorobenzene 10 0.71 2.3
1,2-Dichlorobenzene 10 0.75 372 
1,3-Dichlorobenzene 10 0.74 NS 
1,4-Dichlorobenzene 10 0.74 0.43
2,4,5-Trichlorophenol 10 1.5 3702

2,4,6-Trichlorophenol 10 1.7 6.1
2,4-Dichlorophenol 2 0.33 112

2,4-Dimethylphenol 10 0.85 732

2,4-Dinitrophenol 50 6.1 7.32

2,4-Dinitrotoluene 10 0.54 0.22 
2,6-Dinitrotoluene 10 1.7 3.72 
2-Chloronaphthalene 2 0.33 2902

2-Chlorophenol 10 0.85 182

2-Methlynaphthalene 2 0.12 152

2-Methylphenol 10 0.86 1802

2-Nitroaniline 50 3.5 372

2-Nitrophenol 10 1.7 NS
3,3-Dichlorobenzidine 10 1.1 0.15
3-Nitroaniline 50 3.2 NS 
4,6-Dinitro-2-methyl phenol 50 2.2 0.292

4-Bromophenyl-phenylether 10 0.64 NS
4-Chloro-3-methylphenol 10 0.75 3702 
4-Chloroaniline 10 0.88 0.34
4-Chlorophenyl phenyl ether 10 0.50 NS
4-Methylphenol 10 0.90 NS
4-Nitroaniline 50 1.7 3.4
4-Nitrophenol 50 6.0 NS
Acenaphthene 2 0.14 2202

Acenaphthylene 2 0.15 NS
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Table 3-2.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to 
Aqueous Matrices 

Parameter 
RL MDL 

DQL1 
Test America, Inc. 

Anthracene 2 0.15 1,1002

Benzo(a)anthracene 2 0.15 0.029
Benzo(a)pyrene 2 0.13 0.0029
Benzo(b)flouranthene 2 0.16 0.029
Benzo(g,h,i)perylene 2 0.15 NS
Benzo(k)flouranthene 2 0.55 0.29
Benzyl butyl phthalate 10 1.4 35
Bis(2-chloroethoxy) methane 10 0.58 112

Bis(2-chloroethyl) ether 2 0.25 0.012
Bis(2-chloroisopropyl) ether 2 0.20 0.32
Bis(2-ethylhexyl) phthalate 20 8.0 4.8
Carbazole 2 0.16 NS
Chrysene 2 0.14 2.9
Dibenz(a,h)anthracene 2 0.16 0.0029
Dibenzofuran 10 0.62 3.72

Diethyl phthalate 10 1.5 2,9002

Dimethyl phthalate 10 0.76 NS
Di-n-butyl phthalate 10 1.2 3702

Di-n-octyl phthalate 10 2.1 NS
Flouranthene 2 0.16 1502

Flourene 2 0.22 1502

Hexachlorobenzene 2 0.18 0.042
Hexachlorobutadiene 2 0.17 0.86
Hexachlorocyclopentadiene 10 0.52 223

Hexachloroethane 10 0.63 4.83

Ideno(1,2,3-c,d)pyrene 2 0.20 0.029
Isophorone 10 0.64 71
Naphthalene 2 0.14 0.14
n-Nitroso-di-n-propylamine 2 0.31 0.0096
n-Nitrosodiphenylamine 10 0.85 14
Pentachlorophenol 10 0.66 0.56
Phenanthrene 2 0.43 NS
Phenol 2 0.58 1,1002

Pyrene 2 0.16 1102

Metals (µg/L) – TAL Digestion Method: SW3010A 
Determinative Methods: SW6020A/7470

Aluminum 30 4.5 3,7002 
Antimony 5 1.1 1.52 
Arsenic 10 0.95 0.045 
Barium 2 0.20 7302 
Beryllium 0.5 0.11 7.32 
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Table 3-2.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to 
Aqueous Matrices 

Parameter 
RL MDL 

DQL1 
Test America, Inc. 

Boron 54 7.5 7302 
Cadmium 0.5 0.06 1.82 
Calcium 100 49 NS 
Chromium 10 3.3 5,5002 
Cobalt 2 0.22 1.12 
Copper 3 0.10 1502 
Iron 50 20 2,6002 
Lead 3 0.17 NS 
Lithium 5 0.67 7.32 
Magnesium 50 1.7 NS 
Manganese 2 0.23 882 
Mercury 0.2 0.05 0.0572 
Molybdenum 5 0.22 182 
Nickel 5 0.23 732 
Potassium 100 8.3 NS 
Selenium 5 0.31 182 
Silver 2 0.04 182 
Sodium 50 5.3 NS 
Thallium 2.00 0.55 NS 
Vanadium 10 2.4 0.262 
Zinc 12 3.7 1,1002 

Polychlorinated Biphenyls (PCBs) (µg/L) Extraction Method: SW3540C 
Determinative Method: SW8082 

Aroclor 1016 0.4 0.10 0.96
Aroclor 1221 0.4 0.10 0.0068
Aroclor 1232 0.4 0.12 0.0068
Aroclor 1242 0.4 0.07 0.034
Aroclor 1248 0.4 0.09 0.034
Aroclor 1254 0.4 0.09 0.034
Aroclor 1260 0.4 0.05 0.034

Explosives (µg/L) Extraction Method: SW3540C 
Determinative Method: SW8330 

1,3,5-Trinitrobenzene 0.20 0.06 1102 
1,3-Dinitrobenzene 0.20 0.09 0.372 
2,4,6-Trinitrotoluene (TNT) 0.25 0.08 2.2 
2,4-Dinitrotoluene 0.25 0.08 0.22 
2,6-Dinitrotoluene 0.40 0.13 3.72 
2-Amino-4,6-Dinitrotoluene 0.30 0.10 7.32 
2-Nitrotoluene 0.5 0.10 0.31 
3-Nitrotoluene 0.50 0.12 0.372 
4-Amino-2,6-Dinitrotoluene 0.40 0.12 7.32 
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Table 3-2.  Analytical Parameters, Reporting Limits and Data Quality Limits Specific to 
Aqueous Matrices 

Parameter 
RL MDL 

DQL1 
Test America, Inc. 

4-Nitrotoluene 0.5 0.10 4.2 
HMX 0.35 0.11 1802 
Nitrobenzene 0.25 0.08 0.12 
RDX 0.30 0.09 0.61 
Tetryl 0.25 0.06 152 
1  
2  
3 
RL  
MDL 
DQL 
NS  
Bold 
Shaded 

DQL based on USEPA Regional Tapwater Screening Levels (USEPA, 2010) unless otherwise specified  
DQL based on 1/10th non-carcinogenic value from USEPA Regional Tapwater Screening Levels (USEPA, 2010)  
DQL based on NYSDEC Groundwater TOGS Value 
Reporting Limit  
Method Detection Limit 
Data Quality Limit  
None specified 
RL>DQL 
MDL>DQL 
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Table 3-3.  Analyte Parameters, Reporting Limits and Data Quality Limits Specific to 

Investigative Derived Waste Samples 

Parameter 
RL 

DQL1 
Test America, Inc. 

TCLP VOCs (mg/L) 
Preparatory Method: SW1311 
Determinative Method: 8260B 

Benzene 0.05 0.5 
2-Butanone 0.05 200 
Carbon tetrachloride 0.05 0.5 
Chlorobenzene 0.05 100 
Chloroform 0.05 6 
1,2-Dichloroethane 0.05 0.5 
1,1-Dichloroethene 0.05 0.7 
Tetrachloroethene 0.05 0.7 
Trichloroethene 0.05 0.5 
Vinyl chloride 0.05 0.2 

TCLP SVOCs (mg/L) 
Preparatory Method: SW1311 
Determinative Method: 8270C 

Cresols (total) 0.05 200 
1,4-Dichlorobenzene 0.01 7.5 
2,4-Dinitrotoluene 0.05 0.13 
Hexachlorobenzene 0.01 0.13 
Hexachlorobutadiene 0.01 0.5 
Hexachloroethane 0.05 3 
Nitrobenzene 0.01 2 
Pentachlorophenol 0.05 100 
Pyridine 0.05 5 
2,4,5-Trichlorophenol 0.05 400 
2,4,6-Trichlorophenol 0.05 2 

TCLP Pesticides (mg/L) 
Preparatory Method: SW1311 
Determinative Method: 8081A 

Lindane 0.0005 0.4 
Chlordane (technical) 0.005 0.03 
Endrin 0.0005 0.02 
Heptachlor 0.0005 0.008 
Heptachlor epoxide 0.0005 0.008 
Methoxychlor 0.001 10 
Toxaphene 0.02 0.5 

TCLP Metals (mg/L) 
Preparatory Method: SW1311 
Determinative Method: 6020A 

Arsenic 0.05 5 
Barium 0.2 100 
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Table 3-3.  Analyte Parameters, Reporting Limits and Data Quality Limits Specific to 
Investigative Derived Waste Samples 

Parameter 
RL 

DQL1 
Test America, Inc. 

Cadmium 0.05 1 
Chromium 0.05 5 
Lead 0.05 5 
Mercury 0.0002 0.2 
Selenium 0.05 1 
Silver 0.05 5 

Radiological Parameters (pCi/g)* 

Gross Alpha/Beta 10 NS 
Gamma Spec 10 11 
Radium 226 1.0 3.5/0.7 
Radium 228 NS 3.2/2.6 
Isotopic Uranium 0.1 13/8/14 
Isotopic Thorium 0.1 4.7/1.8/1.1 
Isotopic Plutonium 0.1 2.5/2.3 
Strontium 90 3 NS 

Resource Conservation and Recovery Act (RCRA) Characteristics 
Ignitability Flashpoint <60°C Flashpoint <60°C 
Corrosivity pH 0.5 – 14.0 pH<2.0 or >12.5 
Sulfide (mg/kg) 30 500 
Cyanide (mg/kg) 0.5 160 
1 
* 
RL 
DQL 
NS 

DQL based on TCLP standards (SW-846 Chapter 7, Table 7-1) and RCRA characteristics of hazardous waste. 
Reporting limits will vary depending upon matrix interferences and the signal-to-noise ratio for each congener. 
Reporting Limit 
Data Quality Limit 
None Specified 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

Volatile Organic Compounds (SW-846 Method 8260B) 
1,1,1-Trichloroethane 71-55-6 LCS/MS 30 30 65 130 70 135 
1,1,1,2-Tetrachloroethane 630-20-6 LCS/MS 30 30 80 130 75 125 
1,1,2,2-Tetrachloroethane 79-34-5 LCS/MS 30 30 65 130 55 130 
1,1,2-Trichloroethane 79-00-5 LCS/MS 30 30 75 125 60 125 
1,1-Dichloroethane 75-34-3 LCS/MS 30 47 70 135 75 125 
1,1-Dichloroethene 75-35-4 LCS/MS 30 30 70 130 65 135 
1,2-Dibromo-3-chloropropane 96-12-8 LCS/MS 30 30 50 130 40 135 
1,2-Dibromoethane 106-93-4 LCS/MS 30 30 80 120 70 125 
1,2-Dichlorobenzene 95-50-1 LCS/MS 30 30 70 120 75 120 
1,2-Dichloroethane 107-06-2 LCS/MS 30 43 70 130 70 135 
1,2-Dichloropropane 78-87-5 LCS/MS 30 30 75 125 70 120 
1,3-Dichlorobenzene 541-73-1 LCS/MS 30 30 75 125 70 125 
1,3-Dichloropropane 541-73-1 LCS/MS 30 30 75 125 75 125 
1,4-Dichlorobenzene 142-28-9 LCS/MS 30 30 75 125 70 125 
2-Butanone 78-93-3 LCS/MS 30 30 30 150 30 160 
2-Chlorotoluene 95-49-8 LCS/MS 30 30 75 125 70 130 
2-Hexanone 591-78-6 LCS/MS 30 31 55 130 45 145 
4-Chlorotoluene 106-43-4 LCS/MS 30 30 75 130 75 125 
4-Methyl-2-pentanone 108-10-1 LCS/MS 30 30 60 135 45 145 
Acetone 67-64-1 LCS/MS 30 30 40 140 20 160 
Benzene 71-43-2 LCS/MS 30 30 80 120 75 125 
Bromoform 75-25-2 LCS/MS 30 30 70 130 55 135 
Bromomethane 74-83-9 LCS/MS 30 30 30 145 30 160 
Carbon disulfide 75-15-0 LCS/MS 30 36 35 160 45 160 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

Carbon tetrachloride 56-23-5 LCS/MS 30 30 65 140 65 135 
Chlorobenzene 108-90-7 LCS/MS 30 30 80 120 75 125 
Chlorodibromomethane 124-48-1 LCS/MS 30 30 60 135 65 130 
Chloroethane 75-00-3 LCS/MS 30 30 60 135 40 155 
Chloroform 67-66-3 LCS/MS 30 30 65 135 70 125 
Chloromethane 74-87-3 LCS/MS 30 30 40 125 50 130 
cis-1,2-Dichloroethene 156-59-2 LCS/MS 30 30 70 125 65 125 
cis-1,3-Dichloropropene 10061-01-5 LCS/MS 30 40 70 130 70 125 
Dichlorobromomethane 75-27-4 LCS/MS 30 30 75 120 70 130 
Dichlorodifluoromethane 75-71-8 LCS/MS 30 30 30 155 35 135 
Ethylbenzene 100-41-4 LCS/MS 30 30 75 125 75 125 
Isopropylbenzene 98-82-8 LCS/MS 30 30 75 125 75 130 
Methyl tert-butyl ether 1634-04-4 LCS/MS 50 NS 65 125 NS NS 
Methylene chloride 75-09-2 LCS/MS 30 30 55 140 55 140 

m-Xylene & p-Xylene 108-38-3/106-
42-3 LCS/MS 30 30 75 130 80 125 

Styrene 100-42-5 LCS/MS 30 30 65 135 75 125 
Tetrachloroethene 127-18-4 LCS/MS 30 30 45 150 65 140 
Toluene 108-88-3 LCS/MS 30 30 75 120 70 125 
trans-1,2-Dichloroethene 156-60-5 LCS/MS 30 30 60 140 65 135 
trans-1,3-Dichloropropene 10061-02-6 LCS/MS 30 30 55 140 65 125 
Trichloroethene 79-01-6 LCS/MS 30 30 70 125 75 125 
Trichlorofluoromethane 75-69-4 LCS/MS 30 30 60 145 25 185 
Vinyl chloride 75-01-4 LCS/MS 30 30 50 145 60 125 
Xylenes (total) NS LCS/MS 30 30 75 130 75 125 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

Semivolatile Organic Compounds (SW-846 Method 8270C) 
1,2,4-Trichlorobenzene 120-82-1 LCS/MS 30 30 35 105 45 110 
1,2-Dichlorobenzene 95-50-1 LCS/MS 30 30 35 100 45 95 
1,3-Dichlorobenzene 541-73-1 LCS/MS 30 30 30 100 40 100 
1,4-Dichlorobenzene 106-46-7 LCS/MS 30 30 30 100 35 105 
2,4,5-Trichlorophenol 95-95-4 LCS/MS 30 30 50 110 50 110 
2,4,6-Trichlorophenol 88-06-2 LCS/MS 30 30 50 115 45 110 
2,4-Dichlorophenol 120-83-2 LCS/MS 30 30 50 105 45 110 
2,4-Dimethylphenol 105-67-9 LCS/MS 30 30 30 110 30 105 
2,4-Dinitrophenol 51-28-5 LCS/MS 30 30 15 140 15 130 
2,4-Dinitrotoluene 121-14-2 LCS/MS 30 30 50 120 50 115 
2,6-Dinitrotoluene 606-20-2 LCS/MS 30 30 50 115 50 110 
2-Chloronaphthalene 91-58-7 LCS/MS 30 30 50 105 45 105 
2-Chlorophenol 95-57-8 LCS/MS 30 30 35 105 45 105 
2-Methlynaphthalene 91-57-6 LCS/MS 30 30 45 105 45 105 
2-Methylphenol 95-48-7 LCS/MS 30 30 40 110 40 105 
2-Nitroaniline 88-74-4 LCS/MS 30 30 50 115 45 120 
2-Nitrophenol 88-75-5 LCS/MS 30 30 40 115 40 110 
3,3-Dichlorobenzidine 91-94-1 LCS/MS 30 30 20 110 10 130 
3-Nitroaniline 99-09-2 LCS/MS 30 30 20 125 25 110 
4,6-Dinitro-2-methyl phenol 534-52-1 LCS/MS 30 30 40 130 30 135 
4-Bromophenyl-phenylether 101-55-3 LCS/MS 30 30 50 115 45 115 
4-Chloro-3-methylphenol 59-50-7 LCS/MS 30 30 45 110 45 115 
4-Chloroaniline 106-47-8 LCS/MS 30 30 15 110 10 95 
4-Chlorophenyl phenyl ether 7005-72-3 LCS/MS 30 30 50 110 45 110 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

4-Methylphenol 8001-28-3 LCS/MS 30 30 30 110 40 105 
4-Nitroaniline 100-01-6 LCS/MS 30 30 35 120 35 115 
4-Nitrophenol 100-02-7 LCS/MS 30 30 10 125 15 140 
Acenaphthene 83-32-9 LCS/MS 30 30 45 110 45 110 
Acenaphthylene 208-96-8 LCS/MS 30 30 50 105 45 105 
Anthracene 120-12-7 LCS/MS 30 30 55 110 55 105 
Benzo(a)anthracene 56-55-3 LCS/MS 30 30 55 110 50 110 
Benzo(a)pyrene 50-32-8 LCS/MS 30 30 55 110 50 110 
Benzo(b)flouranthene 205-99-2 LCS/MS 30 30 45 120 45 115 
Benzo(g,h,i)perylene 191-24-2 LCS/MS 30 30 40 125 40 125 
Benzo(k)flouranthene 207-08-9 LCS/MS 30 30 45 125 45 125 
Benzyl butyl phthalate 85-68-7 LCS/MS 30 30 45 115 50 125 
Bis(2-chloroethoxy) methane 111-91-1 LCS/MS 30 30 45 105 45 110 
Bis(2-chloroethyl) ether 111-44-4 LCS/MS 30 30 35 110 40 105 
Bis(2-chloroisopropyl) ether 108-60-1 LCS/MS 30 30 25 130 20 115 
Bis(2-ethylhexyl) phthalate 117-81-7 LCS/MS 30 30 40 125 45 125 
Carbazole 86-74-8 LCS/MS 30 30 50 115 45 115 
Chrysene 218-01-9 LCS/MS 30 30 55 110 55 110 
Dibenz(a,h)anthracene 53-70-3 LCS/MS 30 30 40 125 40 125 
Dibenzofuran 132-64-9 LCS/MS 30 30 55 105 50 105 
Diethyl phthalate 84-66-2 LCS/MS 30 30 40 120 50 115 
Dimethyl phthalate 131-11-3 LCS/MS 30 30 25 125 50 110 
Di-n-butyl phthalate 84-74-2 LCS/MS 30 30 55 115 55 110 
Di-n-octyl phthalate 117-84-0 LCS/MS 30 30 35 135 40 130 
Flouranthene 206-44-0 LCS/MS 30 30 55 115 55 115 
Flourene 86-73-7 LCS/MS 30 30 50 110 50 110 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

Hexachlorobenzene 118-74-1 LCS/MS 30 30 50 110 45 120 
Hexachlorobutadiene 87-68-3 LCS/MS 30 30 25 105 40 115 
Hexachlorocyclopentadiene 77-47-4 LCS/MS 30 30 15 150 26 105 
Hexachloroethane 67-72-1 LCS/MS 30 30 30 95 35 110 
Ideno(1,2,3-c,d)pyrene 193-39-5 LCS/MS 30 30 45 125 40 120 
Isophorone 78-59-1 LCS/MS 30 30 50 110 45 110 
Naphthalene 91-20-3 LCS/MS 30 30 40 100 40 105 
n-Nitroso-di-n-propylamine 621-64-7 LCS/MS 30 30 35 130 40 115 
n-Nitrosodiphenylamine 86-30-6 LCS/MS 30 30 50 110 50 115 
Pentachlorophenol 87-86-5 LCS/MS 30 30 40 115 25 120 
Phenanthrene 85-01-8 LCS/MS 30 30 50 115 50 110 
Phenol 108-95-2 LCS/MS 30 30 10 115 40 100 
Pyrene 129-00-0 LCS/MS 30 30 50 130 45 125 

Explosives by High Pressure Liquid Chromatography (HPLC) (SW-846 Method 8330B) 
1,3,5-Trinitrobenzene 99-35-4 LCS/MS 30 30 65 140 75 125 
1,3-Dinitrobenzene 99-65-0 LCS/MS 30 30 45 160 80 125 
2,4,6-Trinitrotoluene (TNT) 118-96-7 LCS/MS 30 30 50 145 55 140 
2,4-Dinitrotoluene 121-14-2 LCS/MS 30 30 60 135 80 125 
2,6-Dinitrotoluene 606-20-2 LCS/MS 30 30 60 135 80 120 
2-Amino-4,6-Dinitrotoluene 35572-78-2 LCS/MS 30 30 50 155 80 125 
2-Nitrotoluene 88-72-2 LCS/MS 30 30 45 135 80 125 
3-Nitrotoluene 99-08-1 LCS/MS 30 30 50 130 75 120 
4-Amino-2,6-Dinitrotoluene 19406-51-0 LCS/MS 30 30 55 155 80 125 
4-Nitrotoluene 99-99-0 LCS/MS 30 30 50 130 75 125 
HMX 2691-41-0 LCS/MS 30 30 80 115 75 125 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

Nitrobenzene 98-95-3 LCS/MS 30 30 50 140 75 125 
RDX 121-82-4 LCS/MS 30 30 50 160 70 135 
Tetryl 479-45-8 LCS/MS 30 30 20 175 10 150 

PCBs (SW-846 Method 8082) 
Aroclor 1016 12674-11-2 LCS/MS 30 30 25 145 40 140 
Aroclor 1221 11104-28-2 LCS/MS NS NS NS NS NS NS 
Aroclor 1232 11141-16-5 LCS/MS NS NS NS NS NS NS 
Aroclor 1242 53469-21-9 LCS/MS NS NS NS NS NS NS 
Aroclor 1248 12672-29-6 LCS/MS NS NS NS NS NS NS 
Aroclor 1254 11097-69-1 LCS/MS NS NS NS NS NS NS 
Aroclor 1260 11096-82-5 LCS/MS 30 30 30 145 60 130 

Metals (SW-846 Method 6020A/7470/7471) 
Aluminum 7429-90-5 LCS/MS 20 20 80 120 80 120 
Antimony 7440-36-0 LCS/MS 20 20 80 120 80 120 
Arsenic 7440-38-2 LCS/MS 20 20 80 120 80 120 
Barium 7440-39-3 LCS/MS 20 20 80 120 80 120 
Beryllium 7440-41-7 LCS/MS 20 20 80 120 80 120 
Boron 7440-42-8 LCS/MS 20 20 80 120 80 120 
Cadmium 7440-43-9 LCS/MS 20 20 80 120 80 120 
Calcium 7440-70-2 LCS/MS 20 20 80 120 80 120 
Chromium 7440-47-3 LCS/MS 20 20 80 120 80 120 
Cobalt 7440-48-4 LCS/MS 20 20 80 120 80 120 
Copper 7440-50-8 LCS/MS 20 20 80 120 80 120 
Iron 7439-89-6 LCS/MS 20 20 80 120 80 120 
Lead 7439-92-1 LCS/MS 20 20 80 120 80 120 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

Lithium 7439-93-2 LCS/MS 20 20 80 120 80 120 
Magnesium 7439-95-4 LCS/MS 20 20 80 120 80 120 
Manganese 7439-96-5 LCS/MS 20 20 80 120 80 120 
Mercury 7439-97-6 LCS/MS 20 20 80 120 80 120 
Molybdenum 7439-98-7 LCS/MS 20 20 80 120 80 120 
Nickel 7440-02-0 LCS/MS 20 20 80 120 80 120 
Potassium 7440-09-7 LCS/MS 20 20 80 120 80 120 
Selenium 7782-49-2 LCS/MS 20 20 80 120 80 120 
Silver 7440-22-4 LCS/MS 20 20 80 120 80 120 
Sodium 7440-23-5 LCS/MS 20 20 80 120 80 120 
Thallium 7440-28-0 LCS/MS 20 20 80 120 80 120 
Vanadium 7440-62-2 LCS/MS 20 20 80 120 80 120 
Zinc 7440-66-6 LCS/MS 20 20 80 120 80 120 

Inorganics (SW-846 Method 7196) 
Chromium, hexavalent 18540-29-9 LCS/MS NA 30 NA NA 85 115 

Radiological Parameters (SW-846 Method 9310M; DOE Method GA-01-R/ A-01-R) 
Gross Alpha 12587-46-1 LCS NA 40 NA NA 43 123 
Gross Beta 12587-47-42 LCS NA 40 NA NA 55 125 
Radium 226 13982-63-3 LCS NA 40 NA NA 79 110 

Radium 228 15262-20-1 LCS NA NS NA NA NS NS 

Plutonium 238 13981-16-3 LCS NA 40 NA NA 75 110 

Plutonium 239/40 15117-48-3/ 
14119-33-6 LCS NA 40 NA NA 82 113 

Strontium 90 10098-97-2 LCS NA NS NA NA NS NS 
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Table 3-4.  TA Laboratory Data Quality Objectives: Precision and Accuracy 
 

Spike Analyte CAS # Type of 
Spike 

Precision Control Limits Accuracy Control Limits 
Relative Percent 

Difference Percent Recovery 

Liquids Solids Liquids Solids 
(MS/MSD) (MS/MSD) LCL UCL LCL UCL

Thorium 228 14274-82-9 LCS NA 40 NA NA 70 130 
Thorium 230 14269-63-7 LCS NA 40 NA NA 76 115 
Thorium 232 7440-29-1 LCS NA 40 NA NA 70 130 
Uranium 234 13966-29-5 LCS NA 40 NA NA 70 130 
CAS # 
MS/MSD 
LCL 
UCL 
LCS 
NS 
NA 

Chemical Abstracts Service Number 
Matrix Spike/Matrix Spike Duplicate 
Lower Control Limit 
Upper Control Limit 
Laboratory Control Sample 
None Specified 
Not Applicable 
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Table 3-5.  Sample Containers, Preservations and Holding Times 
 

Sample 
Matrix 

Analytical 
Parameter Analytical Method Sample Preservation Holding Time1 

Sample 
Container2 

Solid VOCs (TCL) SW-846 Method 8260B  DI Water/ 4ºC (2 vials); 
Methanol/4ºC (1 vial) 

2 days to prep; 14 days to analysis  3 vial TerraCore kit 

Solid SVOCs (TCL) SW-846 Method 8270C Cool to 4º C 14 days to extraction; 40 days from 
extraction to analysis 

(1) 8-oz glass jar Solid PCBs SW-846 Method 8082 Cool to 4º C 14 days to extraction; 40 days from 
extraction to analysis 

Solid Metals (TAL) SW-846 Method 6020A  Cool to 4º C 180 days 

Solid Cr+6 SW-846 Method 7196  Cool to 4º C 24 hours (1) 4 oz glass jar w/ 
teflon lid  

Solid Explosives SW-846 Method 8330 Cool to 4º C 14 days to extraction;40 days from 
extraction to analysis 

(1) 30g glass jar 

Aqueous VOCs (TCL) SW-846 Method 8260B  pH<2 with HCl; Cool to 
40 C; no headspace 

14 days to analysis  (3) 40mL VOA vials 

Aqueous  SVOCs (TCL) SW-846 Method 8270C Cool to 4º C 7 days to extraction; 40 days from 
extraction to analysis  

(2) 1L amber glass 
bottles 

Aqueous PCBs SW-846 Method 8082 Cool to 4º C 7 days to extraction; 40 days from 
extraction to analysis 

(1) 1L amber glass 
bottle 

Aqueous Metals (TAL) SW-846 Method 6020A pH<2 with HNO3; Cool 
to 40 C 

28 days to analysis for Hg; 6 
months to analysis for other metals 

(1) 500mL 
polyethylene bottle 

Aqueous Explosives SW-846 Method 8330 Cool to 4º C 7 days to extraction; 40 days from 
extraction to analysis 

(1) 1L amber glass 
bottle 

IDW TCLP VOC 
(RCRA) 

SW 846 Methods 1311/8260B Cool to 4º C; no 
headspace 

14 days to TCLP extraction; 14 
days from extraction to analysis 

(1) 60 ml VOC vial  

IDW TCLP SVOC  
(RCRA) 

SW 846 Methods 1311/ 8270C Cool to 4º C 14 days to TCLP extraction; 40 
days from extraction to analysis 

(1) 950 mL amber 
glass jar 
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Table 3-5.  Sample Containers, Preservations and Holding Times 
 

Sample 
Matrix 

Analytical 
Parameter Analytical Method Sample Preservation Holding Time1 

Sample 
Container2 

IDW TCLP Pesticides 
(RCRA) 

SW-846 Methods 1311/8081A Cool to 4º C 7 days to TCLP extraction; 40 days 
from extraction to analysis 

(1) 950 mL amber 
glass jar 

IDW TCLP Metals 
(RCRA) 

SW 846 Methods 1311/ 
6010B/7000 Series 

Cool to 4º C Hg: 28 days to TCLP extraction; 28 
days from extraction to analysis 
Other Metals: 6 months to TCLP 
extraction; 6 months from TCLP 
extraction to analysis 

(1) 500 mL plastic jar 

IDW Flashpoint SW-846 Method 1010 Cool to 4ºC None (1) 100 mL 
polyethylene 
container 

IDW Ignitability SW-846 Method 1010/1030 Cool to 4º C None specified (1) 500 mL amber 
glass jar 

IDW Corrosivity SW-846 Method 9045C Cool to 4º C As soon as possible (within 3 days 
of collection) 

(1) 500 mL amber 
glass jar 

IDW Reactive cyanide SW-846 Chapter 7, Section 
7.3.3 

Cool to 4º C; no 
headspace 

As soon as possible (within 3 days 
of collection) 

(1) 500 mL amber 
glass jar 

IDW Gross Alpha/Beta SW-846 Method 9310m Cool to 4º C ; HNO3 to 
pH <2 

48 hours to extraction 6 months 
from extraction to analysis 

1000 mL 
polyethylene 
container 

IDW Gamma Spec – Co-
60, Zn-65, Cs-137, 
CS-134  

DOE HASL 300 Ga-01-Rm  Cool to 4º C; HNO3 to 
pH <2 

21 day ingrowth period prior to 
extraction and 6 months from 
extraction to analysis 

(1) 1000 mL 
polyethylene 
container 

IDW Isotopic Uranium DOE HASL 300 A-01-Rm Cool to 4º C; HNO3 to 
pH <2 

6 months (1) 1000 mL 
polyethylene 
container 

IDW Isotopic Thorium DOE HASL 300 A-01-Rm Cool to 4º C; HNO3 to 
pH <2 

6 months (1) 1000 mL 
polyethylene 
container 
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Table 3-5.  Sample Containers, Preservations and Holding Times 
 

Sample 
Matrix 

Analytical 
Parameter Analytical Method Sample Preservation Holding Time1 

Sample 
Container2 

IDW Isotopic Plutonium  DOE HASL 300 A-01-Rm Cool to 4º C; HNO3 to 
pH <2 

6 months (1) 1000 mL 
polyethylene 
container 

IDW Radium-226 DOE HASL 300 Ra-06-RC Cool to 4º C; HNO3 to 
pH <2 

6 months (1) 1000 mL 
polyethylene 
container 

IDW Strontium-90 DOE HASL 300 Sr-03-RC Cool to 4º C; HNO3 to 
pH <2 

6 months (1) 1000 mL 
polyethylene 
container 
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4.0 PREVENTATIVE MEASURES AND CALIBRATION PROCEDURES 

4.1 Field Instruments 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

4.2 Laboratory Instruments 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

4.3 Laboratory QC Procedures 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 
Laboratory QC procedures are summarized in the following and detailed in the project-specific 
LQAM (Appendix B).  In order to ensure the accuracy and precision of laboratory sample analysis, 
TA adheres to strict Standard Operating Procedures (SOPs) detailing QC procedures.  Internal 
factors are associated with sample preparation and analysis, and are monitored by the use of internal 
QC samples.  External factors are associated with the sample collection, and are monitored by field 
QC samples.  Quality control procedures detailed in the LQAM are consistent with the DOD QSM 
for Environmental Laboratories (DOD, 2009). 

4.3.1 Laboratory QC Samples 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

4.3.2 Field QC Samples 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 
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5.0 LABORATORY OPERATIONAL RECORDS 

5.1 Sample Management Records 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

5.2 Data Reporting 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

5.3 Electronic Data Deliverable 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

5.4 Staged Electronic Data Deliverable 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 
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6.0 CORRECTIVE ACTION 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 
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7.0 DATA REDUCTION, VALIDATION, AND REPORTING 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

7.1 Data Evaluation/Validation  

7.1.1 Field Data Evaluation 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

7.1.2 Analytical Data Validation 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) is hereby replaced in 
its entirety by the following. 
 
ERT will be responsible for performing an independent validation of the analytical data.  MCGI, Inc 
has been contracted by ERT to perform the independent validation of all analytical data.  Project-
specific procedures will be used to validate analytical laboratory data.  The basis for the validation 
will be the USEPA Contract Laboratory Program (CLP) National Functional Guidelines for Organic 
Data Review (October 1999) and the USEPA CLP National Functional Guidelines for Inorganic 
Data Review (July 2002), modified to accommodate the criteria in the analytical methods used in 
this program, and Region II SOPs for data validation, including:   

• VOCs - USEPA Region II SOP HW-24, Revision 2, August 2008: Validating Volatile 
Organic Compounds by SW-846 Method 8260B (USEPA, 2008) 

• SVOCs - USEPA Region II SOP No. HW-22, Revision 4, August 2009: Validating 
Semivolatile Organic Compounds by SW846 Method 8270 (USEPA, 2009) 

• Metals - USEPA Region II SOP No. HW-2, Revision 13, September 2006, Evaluation of 
Metals Data for the CLP Program (USEPA, 2006b) 

• Explosives - USEPA Region II SOP No. HW-16, Revision 2, September 2006: 
Nitroaromatics and Nitroamines by HPLC (USEPA, 2006c) 

• PCB - USEPA Region II SOP No. HW-45, Revision 1, October 2006: Data Validation SOP 
of Organic Analysis of PCBs by Gas Chromatography SW-846 Method 8082A (USEPA, 
2006d) 

Tables 3-1, 3-2, 3-3, 3-4 and 3-5 highlight the QC criteria and holding time requirements for all 
analyses conducted under this program.  These criteria will be used to evaluate and qualify the data 
during validation.   
 
MCGI will validate all soil samples collected for characterizing the subsurface and/or delineating 
impacted areas to ensure that verifiable data are used to support decision-making and endpoint 
documentation.  Samples collected for waste classification or New York State discharge parameters 
will not be validated.  Validation will include all technical holding times, as well as QC sample 
results (blanks, surrogate spikes, laboratory duplicates, MS/MSDs, and LCSs), tunes, internal 
standards, calibrations, target compound identification, and results calculations.   
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The overall completeness of the data package will also be evaluated by the data validator.  
Completeness checks will be administered on all data to determine whether full data deliverables 
were provided.  The reviewer will determine whether all required items are present and request 
copies of missing deliverables. 
 
Upon completion of the validation, a report will be prepared summarizing the samples reviewed, 
elements reviewed, any nonconformance with the established criteria, and validation actions, 
including data qualifiers.  Data qualifiers will be consistent with USEPA National Functional 
Guidelines.  This hard copy data report and validated electronic data deliverable with validated 
qualifiers, will include sample ID, analyte, result, qualifier, QC data and analytical method, and 
made available for inclusion into the established project sample database.   

7.2 Identification and Treatment of Outliers 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 

7.3 DQO Reconciliation 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended.  

7.4 Project Completeness 

This section of the original Phase IV RI QAPP Addendum (USACE/ERT, 2009) has not been 
amended. 
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APPENDIX A 
TA DOD-ELAP Certification 



CERTIFICATE OF ACCREDITATION 

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

This is to certify that 

Test America - Pittsburgh 
301 Alpha Drive 

Pittsburgh, PA  15238 

has been assessed by ACLASS 

and meets the requirements of  

DoD-ELAP

while demonstrating technical competence in the field(s) of 

TESTING

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

types of tests to which this accreditation applies. 

ADE-1422

        ACLASS Approval 

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

Version No. 001 

                   



ANSI-ASQ National Accreditation Board/ACLASS 

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

Version 001 Page 1 of 3 

SCOPE OF DoD-ELAP ACCREDITATION 

TestAmerica Pittsburgh 
301 Alpha Drive,    Pittsburgh PA 15238 

Nasreen K. DeRubeis Phone:  412-963-7058 

TESTING

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

I. Environmental 

MATRIX 

SPECIFIC TEST 

or ANALYTE 

GROUP  

SPECIFICATION OR 

STANDARD 

METHOD  

(all SW846 unless 

specified) 

* KEY EQUIPMENT 

OR TECHNOLOGY 

USED 

Water and Solids Metals   6010B / C ICP-AES 

Water and Solids 
Metals   6020 / 6020A ICP-MS 

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

Water and Solids 

Hexavalent 

Chromium with 

Alkaline Digestion 

 7196A Spectrophotometer 

Water and Solids Total Cyanide 
 9012A / B 

9010B / C / 9013 

Water and Solids Anions  9056A IC 

Water and Solids Oil and Grease 
9071B / 9070A 

EPA 1664A 
Gravimetric 

Water and Solids 
Organochlorine 

Pesticides 
 8081A / B GC 

Water and Solids 
Organo-Phosphorus 

Compounds 
8141A / B GC 

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

Water and Solids 
Chlorinated 

Herbicides 
8151A GC 



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

Version 001 Page 2 of 3 

MATRIX 
SPECIFIC TEST or 

ANALYTE GROUP  

SPECIFICATION OR 

STANDARD 

METHOD  

(all SW846 unless 

specified) 

* KEY EQUIPMENT 

OR TECHNOLOGY 

USED 

Water and Solids Volatiles 8260B  GC/MS 

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

Water Total Organic Carbon 9060/9060A TOC Analyzer 

Water  EDB and DBCP 8011 GC 

Water and Solids PAHs 8310 HPLC 

Solids Total Organic Carbon Lloyd Kahn TOC Analyzer 

Water and Solids Sulfide 9030B / 9034 Titration 

Water pH 9040B / C pH Meter 

Solids pH 9045C / D pH Meter 

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

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

Flash Tester. 

Solids Percent Moisture SM 2540G Balance 

Water  Acid Digestion 3005A FLAA / ICP 

Water Acid Digestion 3010A FLAA / ICP 

Solids Acid Digestion 3050B  

Solids Alkaline Digestion 3060A  

Water  Purge-and-Trap 5030B  

Solids 
Closed-system Purge-and-

Trap
5035  

Solids Waste Dilution 3585  

Solids 
Automated Soxhlet 

Extraction 
3541  



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

Version 001 Page 3 of 3 

MATRIX 
SPECIFIC TEST or 

ANALYTE GROUP  

SPECIFICATION OR 

STANDARD 

METHOD  

(all SW846 unless 

specified) 

* KEY EQUIPMENT 

OR TECHNOLOGY 

USED 

Water  Liquid-Liquid Extraction 3510C  

Water
Continuous Liquid-Liquid 

Extraction 
3520C  

Solids Ultrasonic Extraction 3550C  

Solids Waste Dilution 3580A  

Water and Solids Sulfur Cleanup 3660B  

Water and Solids Gel Permeation Cleanup 3640A  

Water and Solids TCLP Toxicity Leaching 1311  

Notes:

1. * = As Applicable 

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

Vice President
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This is to certify that 

TestAmerica St. Louis 
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and meets the requirements of 

DoD-ELAP 
while demonstrating technical competence in the field(s) of 

TESTING 
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types of tests to which this accreditation applies. 

ADE-1430 

Certificate Number 

ACLASS Approval 
Certificate Valid: 01/12/2010-01/12/2012 
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ANSl-ASQ National Accreditation Board 

SCOPE OF DoD-ELAP ACCREDITATION 

TestAmerica St. Louis 
13715 Rider Trail North, Earth City, MO 63045 

Marti Ward Phone: 314-298-8566 

TESTING 

Valid to: January 12, 2012 Certificate Number: ADE- 1430 

I. Environmental 
SPECIFICATION OR 

SPECIFIC TEST STANDARD *KEY EQUIPMENT 
MATRIX or GROUP of METHOD OR TECHNOLOGY 

ANALYTES (all SW846 unless USED 
specified) 

Water/Soil Volatile Organics 3050B I 5035 I 8260C GC/MS 

Water/Soil 
Semi-volatile 

3510C I 3550C I 8270D GC/MS Organics 

Water/Soil PCBs 
3510C I 3550C I 

GC 
3540C/8082A 

Water/Soil 
Organochlorine 

3520C I 3550C I 8081B GC 
Pesticides 

Water/Soil Nitroaromatics 3535A I 3550C I 8330A HPLC 

Water/Soil Nitroaromatics 3535A I 3550C I 8321 LC/MS/MS 

Water/Soil Herbicides 8151A GC 

Water/Soil PAH 3510C I 3550C I 8310 HPLC 

Water/Soil DRO/GRG 3510C I 3550C I 8015 GC 

Water/Soil Perchlorates 6850 LC/MS/MS 

Water/Soil Organic Cleanups 3620C I 3660B -

Water/Soil Metals 3010 I 3050 I 6010C ICP 

Water/Soil Metals 3010 I 3050 I 6020A ICPMS 

500 Montgomery St. Suite 625 j Alexandria, VA 223141703-836-0025 I www.aclasscorp.com 
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SPECIFICATION OR 
SPECIFIC TEST STANDARD * KEY EQUIPMENT 

MATRIX or GROUP of METHOD OR TECHNOLOGY 
ANALYTES (all SW846 unless USED 

specified) 

Water/Soil Mercury 7470A I 7471B CVAA 

Water/Soil Cyanide 9010C I 9012B TRAACs 

Anions 
Water/Soil (Cl,N02, N03, F, 300.0 I 9056A Ion Chromatography 

S04, I, Br, OP04) 

Water/Soil Perchlorates 314.1 Ion Chromatography 

Water Solids 2540B I 2540C I 2540D Gravimetric 

Water/Soil pH 9040C I 9045D Probe 

Water/Soil Alkalinity SM2320B Titration 

Water/Soil Sulfide 9030B I 9034 Titration 

Water/Soil Ignitability lOlOA Closed Cup 

Water/Soil Gross alpha/beta 900.0 I 9310 GFPC 

Water/Soil Radium-226 903.0/9315 GFPC 

Water/Soil Radium-228 904.0 I 9320 GFPC 

Water/Soil 
Strontium-90 & Total 

905.0 GFPC 
Strontium 

Water/Soil Tritium 906.0 
Liquid Scintillation 

Counter 

Water/Soil TC-99 
Eichrom Technologies Liquid Scintillation 

TCWOl I TCSOl Counter 

Water/Soil Carbon-14 EERF C-01-C14 
Liquid Scintillation 

Counter 

Water/Soil Gamma Emmitters 
901.1 I HASL300 GA-01-R 

Gamma Spec 

500 Montgomery St. Suite 625 I Alexandria, VA 223141703-836-0025 I www.aclasscorp.com 
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SPECIFICATION OR 
SPECIFIC TEST STANDARD *KEY EQUIPMENT 

MATRIX or GROUP of METHOD OR TECHNOLOGY 
ANALYTES (all SW846 unless USED 

specified) 
Isotopic Uranium I 

Thorium/ 
Water/Soil Americium/ HASL300 I A-01-R Alpha Spec 

Neptunium/ 
Plutonium I Curium 

Water/Soil Lead-210 
Eichrom Technologies Liquid Scintillation 

OTWOl, OTSOl Counter 

Water/Soil Polonium-210 Laboratory SOP Alpha Spec 

Water/Soil Ra-226 Laboratory SOP Alpha Spec 

Water/Soil Iron-55 
Eichrom Technologies Liquid Scintillation , 

FEWOl Counter 

Water/Soil Nickel-59/63 DOE RP-300 
Liquid Scintillation 

Counter 

Water/Soil Additional Prep 
TCLP (1311), SPLP -(1312), California Wet 

Notes: 
1. * =As Applicable 
2. This scope is part of and must be included with the Certificate of Accreditation No. ADE-1430 

Vice President 
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ATTENTION! 
For European Applications 

A.  0575  II 1G/2G 
DEMKO 03 ATEX 0204759X 
Eex ia IIC T4 

B. Recharge batteries only in non-hazardous locations. 
C. Do not connect external cable to serial interface jack in 

hazardous locations. 
D. Use RAE Systems Adapter P/N 500-0072 for connection 

to communication port and charging jack only in a non-
hazardous area. 
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WARNING 
- Do NOT proceed before reading - 

This manual must be carefully read by all individuals who 
have or will have the responsibility for using, maintaining, 
or servicing this product. 

The product will perform as designed only if it is used, 
maintained, and serviced in accordance with the manufacturer's 
instructions.  

CAUTION!! 
To reduce the risk of electric shock, turn off power before 
removing the monitor cover. Disconnect the battery before 
removing sensor module for service. Never operate the 
monitor while the cover is removed. Remove monitor cover 
and sensor module only in an area known to be non-
hazardous. 

 

The model PGM-7600 equipment is classified as to intrinsic 
safety for use in class I, division 1, groups A, B, C, D, or 
non-hazardous locations only. 
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Special Notes 
-1- 

When the MiniRAE 2000 Monitor is taken out from the 
transport case and turned on for the first time, there may be 
some residual organic or inorganic vapor trapped inside the 
detector chamber. The initial PID sensor reading may 
indicate a few ppm. Enter an area known to be free of any 
organic vapor and turn on the monitor. After running for 
several minutes, the residual vapor in the detector chamber 
will be cleared and the reading should return to zero. 

-2- 
The battery of the MiniRAE 2000 monitor will discharge 
slowly even if it is turned off. If the monitor has not been 
charged for 5-7 days, the battery voltage will be low. 
Therefore, it is a good practice to always charge the monitor 
before using it. It is also recommended to fully charge the 
monitor FOR AT LEAST 10 HOURS before first use. See 
Section 7 for more information on battery charging and 
replacement. 
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WARNINGS 
STATIC HAZARD: Clean only with damp cloth. 

For safety reasons this equipment must be operated and 
serviced by qualified personnel only. Read and understand 
instruction manual completely before operating or 
servicing. 

Use only RAE Systems battery packs, part nos. 012-3050, 
012-3051 or 012-3052. This instrument has not been tested 
in an explosive gas/air atmosphere having an oxygen 
concentration greater than 21%. Substitution of 
components may impair intrinsic safety. Recharge batteries 
only in non-hazardous locations.  

The calibration of all newly purchased RAE Systems 
instruments should be tested by exposing the sensor(s) to 
known concentration calibration gas before the instrument 
is put into service. 

For maximum safety, the accuracy of the MiniRAE 2000 
should be checked by exposing it to a known concentration 
calibration gas before each day’s use. 
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AVERTISSEMENTS 
DANGER RISQUE D'ORIGINE ELECTROSTATIQUE: 
Nettoyer uniquement avec un chiffon humide. 

Pour des raisons de sécurité, cet équipment doit être utilisé, 
entretenu et réparé uniquement par un personnel qualifié. 
Étudier le manuel d’instructions en entier avant d’utiliser, 
d’entretenir ou de réparer l’équipement. 

Utiliser seulement l'ensemble de batterie RAE Systems, la 
reference 012-3050, 012-3051 au 012-3052. Cet instrument 
n’a pas été essayé dans une atmosphère de gaz/air explosive 
ayant une concentration d’oxygène plus élevée que 21%. La 
substitution de composants peut compromettre la sécurité 
intrinsique. Ne charger les batteries que dans emplacements 
désignés non-dangereuse. 

La calibration de toute instruments de RAE Systems 
doivent être testé en exposant l’instrument a une 
concentration de gaz connue par une procédure 
diétalonnage avant de mettre en service l’instrument pour la 
première fois. 
Pour une securite maximale, la sensibilité du MiniRAE 
2000 doit être verifier en exposant l’instrument a une 
concentration de gaz connue par une procédure 
diétalonnage avant chaque utilisation journalière. 
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1. GENERAL INFORMATION 
 
MiniRAE 2000 Portable VOC Monitor (Model PGM 7600) is a 
compact monitor designed as a broadband VOC gas monitor 
and datalogger for work in hazardous environments. It monitors 
Volatile Organic Compounds (VOC) using a Photo-Ionization 
Detector (PID) with a 9.8 eV, 10.6 eV, or 11.7 eV gas discharge 
lamp. Features are:   
 
•  Lightweight and Compact  
 -Compact, light weight (19 oz.) and rugged design 
 -Built-in sample draw pump 
 
•  Dependable and  Accurate 
 - Up to 10 hours of continuous monitoring with 

rechargeable battery pack 
 - Designed to continuously monitor VOC vapor at ppm 

levels 
 
•  User Friendly   
 -Preset alarm thresholds for STEL, TWA, low and high 

level peak values. Audio buzzer and flashing LED display 
are activated when the limits are exceeded. 

 
•  Datalogging Capabilities 
 -15,000 point datalogging storage capacity for data 

download to PC 
 
MiniRAE 2000 consists of a PID with associated 
microcomputer and electronic circuit. The unit is housed in a 
rugged ABS + PC case with a backlit 1 line by 8 character dot 
matrix LCD and 3 keys to provide easy user interface. 
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1.1 General Specifications  
Table 1.1 

Portable VOC Monitor Specification 
Size: 8.2"L x 3.0"W x 2.0"H  
Weight:  19.5 oz with battery pack 
Detector:  Photo-ionization sensor with 9.8, 10.6, or 11.7 eV 

UV lamp  
Battery: A 4.8V /1250 mAH Rechargeable Nickel Metal Hydride battery 

pack (snap in, field replaceable)  
Battery Charging:  10 hours charge through built-in charger  
Operating Hours:  Up to10 hours continuous operation 
Display:  1 line by 8 characters 5x7 dot matrix LCD (0.4” 

character height) with LED back light 
automatically in dim light 

Range, Resolution & Response time  (t90): 

 Isobutylene (calibration gas)  
  0-99 ppm 0.1 ppm 2 sec 
  100-1,999 ppm 1.0 ppm 2 sec 
  2000-10,000 ppm 1.0 ppm 2 sec 
Measurement Accuracy (Isobutylene): 
  0 – 2000 ppm:  ± 2 ppm or 10% of reading.  
  > 2000 ppm:  ± 20% of reading 
PID Detector:  Easy access to lamp and sensor for cleaning and 

replacement 
Correction Factors:   Built-in 102 VOC gases 
Calibration:   Two-point field calibration of zero and standard 

reference gas 
Calibration Memory: 
  Store up to 8 separate calibration, alarm limits 

and span value 
Inlet Probe: Flexible 5” tubing 
Keypad:  1 operation key and 2 programming keys 
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Direct Readout: Instantaneous, average, STEL and peak value, 
battery voltage and elapsed time 

Intrinsic Safety:  UL & cUL Class 1, Division I, Group A,B,C,D, 
Temperature Code T3C (US & Canada);  
0575   II 1G DEMKO 02 ATEX 0204759 

  Eex ia IIC T4 (Europe) 

EM Interference:  No effect when exposed to 0.43 W/cm2 RF 
interference (5 watt  transmitter at 12 inches) 

 
Alarm Setting:  Separate alarm limit settings for Low, High, 

STEL and TWA alarm 
Operating Mode:  Survey or Hygiene mode 
Alarm: 90 dB buzzer and flashing red LEDs to indicate exceeded preset 

limits, low battery voltage, or sensor failure. 
External Alarm:  Optional plug-in pen-size vibration alarm or 

remote alarm 
Alarm Mode: Latching or automatic reset 
Real-time Clock:  Automatic date and time stamps on data logged 

information  
Datalogging: 15,000 points with time stamp, serial number, 

user ID, site ID, etc.  
Communication:   Upload data to PC and download instrument setup 

from PC through RS-232 port 
Sampling Pump:  Internally integrated. Flow rate: 450-550 cc/min. 
Temperature:  0º to 45ºC (32º to 113ºF) 
 
Humidity:  0 % to 95 % relative humidity 
 (non-condensing) 
Housing:  ABS + PC, conductive coating, splash and dust 

proof, will withstand 1 meter drop test with 
rubber boot 

Attachment:  Wrist strap, rubber boot and belt clip 
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2.  OPERATION OF MINIRAE 2000 
  
The MiniRAE 2000 Portable VOC Monitor is a compact 
Monitor designed as a broadband VOC gas monitor and 
datalogger for work in hazardous environments. It gives real 
time measurements and activates alarm signals whenever the 
exposure exceeds preset limits. Prior to factory shipment the 
MiniRAE 2000 is preset with default alarm limits and the 
sensor is pre-calibrated with standard calibration gas. However, 
the user should test the instrument and verify the calibration 
before the first use. After the monitor is fully charged and 
calibrated, it is ready for immediate operation.   
 

 
 

Figure 2-1   MiniRAE 2000 
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2.1 Physical Description 
The main components of the MiniRAE 2000 Portable VOC 
monitor include: 

• Three keys for user to interact with the monitor: 1 operation 
key and 2 programming keys for normal operation or 
programming of the monitor  

• LCD display with back light for direct readout and 
calculated measurements 

• Buzzer and red LED’s for alarm signaling whenever the 
exposures exceed preset limits 

• Wrist strap 

• Charge contact for plugging directly to the charging station  

• Gas entry and exit ports  

• Serial communication port for PC interface  

• External alarm and analog output port 

• Protective rubber cover 
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2.2 Keys and Display 
Figure 2.2 shows the LCD display and the keypad on the front 
panel of the monitor. The function of the 3 keys during normal 
operation are summarized below: 

 
 

 

Figure 2-2    LCD Display and Keypad 

Key Function in Normal Operation 

[MODE] -Turn on/off the power* and step through menu items 

[N/-]  -Toggle on/off  the  back light, negative acknowledge, 
decrease value 

[Y/+] -Start measurement, positive acknowledge, increase value 
value  

* Pressing and holding [MODE] key for 5 seconds turns off the 
power to the monitor. Monitor will beep once per second and 
display countdown timer during power-down sequence. Press 
[MODE] key momentarily to step through menu items. To save 
time, press any key during message scrolling to skip to the end 
of the message. 

0.0 ppm

      Light sensor 

Alarm LED’s 

Charge LED 
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2.3 Power On/Off 
To turn on the MiniRAE 2000 portable VOC monitor,  press 
[MODE] key for one second and release. The audio buzzer will 
beep once and the air pump will turn on. The display will show 
“ON!..” and then “Ver n.nn” to indicate the unit’s current 
firmware version number. Next displayed are the serial number, 
the model number, Operating mode, current date and time, unit 
internal temperature, gas selected, high low, STEL, TWA/AVG 
alarm limits, battery voltage, and shut off voltage. Also 
displayed are internal mode settings such as User mode, Alarm 
mode, datalog time remaining and log periods in the respective 
order.  

To turn off the MiniRAE 2000 portable VOC monitor,  press 
and hold the [MODE] key for 5 seconds. The monitor will beep 
once per second during the power-down sequence with a count 
down timer showing the number of remaining seconds. The 
message “Off!..” flashes on the LCD display and the display 
will go blank indicating that the monitor is turned off.  

Data protection during power off  
When the monitor is turned off, all the current real time data 
including last measured value are erased. However, the datalog 
data is preserved in non-volatile memory. Even if the battery is 
disconnected, the datalog data will not be lost. While the power 
is off, the real time clock will continue to operate until the 
battery is completely drained  (usually in 4-5 days without any 
charging). If the battery is completely drained or is 
disconnected from the monitor for more than 30 minutes, the 
real time clock will be lost. In this case, the user needs to enter 
the real time clock information again, as described in Section 4, 
or send the PC clock during configuration through the PC 
communication. 
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2.4 Operation 
The MiniRAE 2000 VOC monitor has two operation modes: 
Survey and Hygiene mode. The Survey mode allows the user 
to manually start and stop the monitoring/measuring operation 
and display certain exposure values. In the Hygiene mode, the 
monitor runs continuously after the monitor is turned on. Refer 
to Section 4.7.1 for switching between the two modes. 
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2.4.1  Survey Mode  
After the monitor is turned on, it runs through the start up menu. 
Then the message “Ready...” is displayed (see figure below). 

 

Ready… 

 
At this point, the user has two options:  

1. Step through the Main Menu. 

2. Take a measurement. 

Press the [MODE] button to step through the Main Menu. Press 
the [Y/+] button to proceed to take a measurement. 
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The Main Menu 
Press the [MODE] button to enter the Main Menu. Press the 
[Y/+], [MODE] or [N/-] as indicated in the flow chart below to 
step through the Main Menu. The PID sensor and pump are 
turned off during this time.  

The Main Menu functions are: 

• Ready…  
• Check 
• Site ID = xxxx 
• Gas = xxxx 
• Warm up 
• X.x ppm 
• Stop? 
• TWA/Avg  x.x ppm 
• STEL x.x ppm 
• Peak  x.x ppm 
• Run time hh:mm 
• Bat = X.XV    
• Mm/dd/yy     
• hh:mm    
• T = xxxF  [date, time and temperature (°C or °F)] 
• Log On/Off? 
• PC Comm?  
• Survey 
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These functions are arranged in a “round robin” order. To select 
a specific function, press the button as shown below until the 
desired function appears.  

Main Menu 
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The Main Menu Functions 

• Ready…: Indicates that the monitor is ready to take a 
measurement or to step through the Main Menu. Press the 
[Y/+] button to advance to taking a measurement (read 
“Taking a Measurement” on Page 2-12 for details).  

Note: The Ready… screen is skipped if the menu is cycled 
through while a measurement is running. 

• Check…: This message displays while the system is 
checking the lamp and the sensor. If the lamp test succeeds, 
the system will progress to checking the sensor. If the lamp 
test does not succeed, the display will read Can not turn on 
lamp, quit! 

- Can not turn on lamp, quit!: This message displays 
when the lamp does not turn on. The system will 
automatically return to Ready… allowing the user to 
test the lamp again. If the lamp fails a second time, turn 
the monitor off and refer to Section 7.2 “PID Sensor & 
Lamp Cleaning / Replacement”.  

- Clean Sensor, Quit?: This message displays when the 
sensor requires cleaning. Press the [Y/+] button to turn 
the monitor off and clean the sensor. Press the [N/-] 
button and the system will progress to the Site ID = xx    

• Site ID = xxxx: This display shows the Site ID and 
indicates that the monitor is about to start taking 
measurements (read “Taking a Measurement” for details) 

Note: This display appears only after a measurement has 
been started. It does not appear when the user is cyling 
through the Main Menu and the monitor is idling. 

• Gas = xxxx: This display identifies the gas to be measured 
and indicates that the monitor is about to take a 
measurement (read “Taking a Measurement” for details) 
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Note: This display appears only after a measurement has 
been started. It does not appear when the user is cyling 
through the Main Menu and the monitor is idling. 

• x.x ppm: (read “Taking a Measurement” for details) 

Note: This display appears only after a measurement has 
been started. It does not appear when the user is cyling 
through the Main Menu and the monitor is idling. 

• TWA/Avg: Displays (in ppm) the Time Weighted Average 
(TWA) or the Average since the start of the measurement. 
The average is recalculated every minute. 

• STEL: Displays the Short Term Exposure Limit. 

• PEAK: Displays (in ppm) the highest instantaneous reading 
since the start of the measurement. If [Y/+] is pressed while 
the peak reading is displayed, the unit will ask Reset Peak?. 
If [Y/+] is pressed again, the peak value will be cleared and 
the display will return to the Ready… message or 
instantaneous reading. The peak reading is automatically 
reset when a new measurement is started by pressing [Y/+] 
from the Ready… screen. 

• Run time hh:mm:  The duration of the current 
measurement period. 

• Bat = X.XV: The current battery voltage. 

Note:  A fully charged battery pack should show 4.8 volts or 
higher. When the battery voltage falls below 4.4 volts, a 
flashing “Bat” will appear as a warning message. At that 
point, you have 20-30 minutes of run time remaining. When 
the battery voltage falls below 4.2 volts the monitor turns 
off automatically. 

• Mm/dd/yy: The current date. 

• hh:mm: The current time (24-hour format) 
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• T = xxxF: The internal unit temperature in degrees 
Fahrenheit. (see Section 4.7.13 to change temperature units) 

• Log on/Off?: Allows the user to start datalogging of the 
current measurement. A superscript “L” flashes in the ppm 
measurement display when datalogging is on. This screen is 
not shown when datalogging is disabled or when the 
monitor is not operating in manual start/stop mode.  

• PC Comm?: This function enables the user to upload data 
from the MiniRAE 2000 to a Personal Computer (PC) or 
send/receive configuration information between a PC and 
the MiniRAE 2000. Press [MODE] to return to Ready… . 

To communicate with a PC, connect the monitor to the 
serial port of a PC and start the MiniRAE 2000 application 
software. Press the [Y/+] button and the LCD displays 
“pause monitor, ok?”  Press the [Y/+] button one more 
time, and the display shows “Comm...”  The monitor is 
now ready to receive commands from the PC. 

• Survey: This function displays the Current Operating Mode 
(Survey or Hygiene).  

Taking a Measurement 
There are two ways to start a measurement.  

1. Operating in Hygiene mode. 

2. Manually start and stop measurement in Survey mode.  

To start a measurement in Hygiene mode, please refer to 
Section 4.7.1, “Change Operation Mode”. To start a 
measurement in Survey Mode, the MiniRAE 2000 monitor 
must first be in the “Ready…” mode. This is the mode to which 
the monitor normally powers up. 
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Measurement phases 
1. Ready 

2. Start measurement 

3. Measurement display and datalogging 

4. Stop measurement 

Ready 
The display reads Ready… indicating the unit is ready to start a 
measurement. 

Start Measurement 
Press the [Y/+] button to start the check cycle (see above), and 
then the measurement cycle.  

After completing the Check cycle, the display will show the 
Site ID and then the Gas selected for measurement. The pump 
will start and the reading will be displayed. The Peak and 
Average values will be automatically reset to zero. 

Measurement Display and Datalog 
Instantaneous readings of the gas concentration in parts per 
million (ppm) are updated every second. A flashing superscript 
L is displayed when datalogging is on. Datalog information is 
saved only after one full datalog period is completed. 
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Stop Measurement 
Press the [MODE] button and the display shows Stop? Press 
[N/-] to continue measurement and [Y/+] to stop the 
measurement and datalog event. The pump stops automatically 
when measurement is stopped. Peak and average values for the 
current measurement can be read in idle mode until a new 
measurement is started. 

Automatic Increment of Site ID 
Every time a measurement is taken, the site ID will be 
incremented by one automatically in Survey mode. 

Variable Alarm Signal 
In Survey Mode, if the measurement exceeds the low alarm 
limit, the buzzer and flashing alarm are activated and will 
beep/flash once per second. The alarms will increase in 
frequency as the gas concentration approaches the high alarm 
limit reaching 8 times per second when the high alarm has been 
exceeded. 

Press [Y/+] key to clear if latching alarm. 
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2.4.2  Hygiene Mode  
In Hygiene Mode, the unit will continuously taking 
measurements, once the power is turned on. After the initial 
start-up sequence displaying the current monitor settings, the 
LCD displays the instantaneous readings. 

The Hygiene operation menu displays include: 

• Real time readings in ppm  
• Current TWA/Avg, STEL and Peak values (see Section 

4.6.6) 
• Run time 
• Current battery voltage 
• Date, time and temperature 
• Log on/off? 
• Gas name 
• PC communication? 
• Hygiene 
Detailed description of most of these displays are the same as 
Section 2.4.1. 
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HYGIENE MODE MAIN MENU 

 

To choose a specific display, press the [MODE] key one or 
more times until the desired display appears, or the [Y/+]  key 
where indicated with a Y. 

Note:  To get back to instantaneous reading from any of the 
above display, press [MODE] key repeatedly until the “XX.X 
ppm” display appears. 

XX.X ppm 

TWA      0.0

STEL   0.0

Run time 
00:00

Bat = 4.8V 

Peak    0.0

Hygiene 

PC Comm?

Gas = 
XXXXXXXX 

Log On/Off?

11/18/98 
11:20 
T=70F 

Reset 
Peak?

Y 

Y

MODE

MODE

MODE

MODE

MODE

MODEMODE

MODEMODE

MODE
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2.5 Alarm Signals 
During each measurement period, the gas concentration is 
compared with the programmed alarm limits (gas concentration 
alarm limit settings: Low, High, TWA and STEL). If the 
concentration exceeds any of the preset limits, the loud buzzer 
and red flashing LED are activated immediately to warn the 
user of the alarm condition. 

In addition, the MiniRAE 2000 will alarm if one of the 
following conditions occurs: battery voltage falls below a pre-
set voltage level (4.4 V), failure of UV lamp, pump stall, or 
when the datalog memory is full. When the low battery alarm 
occurs, there will be approximately 20-30 minutes of operating 
time remaining. When the battery voltage falls below 4.2 V, the 
monitor will turn off automatically.
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Alarm Signal Summary: 
Condition Alarm Signal 

Gas exceeds “High Alarm” 
limit 

3 beeps/flashes per second 

Gas exceeds “Low Alarm” 
limit 

2 beeps/flashes per second 

Gas exceeds “TWA” limit 1 Beeps/flashes per seconds 

Gas exceeds “STEL” limit 1 Beeps/flashes per seconds 

Pump failure 3 beeps/flashes per second plus 
“Pump” message on LCD 

PID lamp failure 3 beeps/flashes per second plus  
“Lamp” message on LCD  

Low battery 1 flash per second, 1 beep per minute 
plus “Bat” message on LCD  

Memory full 1 flash per second plus “Mem” 
message on LCD  

Alarm Signal Testing: 
Under normal non-alarm conditions, it is possible to test the 
MiniRAE 2000 LED and buzzer in Special Diagnostic Mode 
(see Section 8 for details). 
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2.6 Preset Alarm Limits and Calibration 
The MiniRAE 2000 portable VOC monitor is factory calibrated 
with standard calibration gas, and is programmed with default 
alarm limits. There are 102 gas settings stored in the library. 
Some examples of calibration and alarm limits are shown 
below. Refer to Section 4 on programming procedures for 
selecting a different gas, perform a calibration or set new alarm 
limits.  

Factory Calibration and Preset Alarm Limits 
Cal Gas Cal 

Span 
unit Low High TWA 

 

STEL 

Isobutylene 100  ppm 50 100 100 250

Hexane, n- 100  ppm 500 750 500 750

Xylene, m- 100  ppm 100 150 100 150

Benzene 5  ppm 2 5 5 2

Styrene 50   ppm 20 40 20 40

Toluene 100 ppm 50 100 50 100

Vinyl Chloride 10 ppm 5 10 5 10

Custom 100 ppm 50 100 50 100
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2.7 Integrated Sampling Pump 
The MiniRAE 2000 portable VOC monitor includes an 
integrated sampling pump. This is a diaphragm type pump that 
provides a 500-600 cc per minute flow rate. Connecting a 
Teflon or metal tubing with 1/8 inch inside diameter to the gas 
inlet port of the MiniRAE 2000, this pump can pull in air 
samples from 200 feet away horizontally, or 90 feet vertically, 
at about 3 feet per second flow speed. 

The pump turns on when a measurement is started, and turns off 
when the sample is manually stopped in Survey mode or when 
the unit is turned off from Hygiene Mode. 

If liquid or other objects are pulled into the inlet port filter,  the 
monitor will detect the obstruction and shut down the pump 
immediately. The alarm will be activated and a flashing error 
message “Pump” will be also displayed on the LCD display. 

The user should acknowledge the pump shut off condition by 
clearing the obstruction and pressing the [Y/+] key to re-start 
the pump. 

The pump stall threshold is set in the special Diagnostic Mode 
(Section 8). 
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2.8 Back Light 
The LCD display is equipped with an LED back light to assist 
in reading the display under poor lighting conditions. Pressing 
and holding the [N/-] key for one second in normal operation 
can turn on the backlight. The backlight can be turned off by 
pressing [N/-] a second time. If the [N/-] key is not pressed, the 
back light will be turned off automatically after a pre-
programmed time-out period to save power. 

In addition, the ambient light is sensed and the back light will 
be turned on automatically if the ambient light is below a 
threshold level. The back light is turned off automatically when 
the ambient light exceeds the threshold level.  

See Section 8 for instructions on how to set the light threshold 
level. 

Note:  The LED backlight consumes about 20-30% of the total 
average current, when the instrument is idle or not taking a 
measurement. 
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2.9 Datalogging 
During datalogging, the MiniRAE 2000 Portable VOC monitor 
flashes a superscript “L”, on the display to indicate that 
datalogging is enabled. The monitor stores the time stamp, 
sample number, and measured gas concentration at the end of 
every sample period (when data logging is enabled). In addition, 
the following information are stored:  user ID, site ID, serial 
number, last calibration date, and alarm limits. All data are 
retained (even after the unit is turned off) in non-volatile 
memory so that it can be down loaded at a later time to a PC.  

Datalogging event 
When Datalogging is enabled, measurement readings are being 
saved. These data are stored in “groups” or “events. A new 
event is created and stored each time the monitor is turned on, 
or a configuration parameter is changed, or datalogging is 
interrupted (e.g. Communication with PC during Hygiene 
mode). Information, such as start time, user ID, site ID, gas 
name, serial number, last calibration date, and alarm limits will 
be recorded. 

Datalogging sample 
After an event is recorded, the unit records a shorter form of the 
data. This data contains: the sample number, time (hour/minute) 
and gas concentration. 
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3. OPERATION OF ACCESSORIES 
The accessories for the MiniRAE 2000 include: 

• An AC Adapter (Battery Charger) 

• Alkaline battery holder  

• Water Trap Filter 

Optional Accessories: 

• Dilution Fitting 

• Calibration adapter 

• Calibration regulator and Flow controller 

• Organic Vapor Zeroing kit 
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3.1 Standard Kit and Accessories 
1)   AC Adapter (Battery Charger) 

WARNING 
To reduce the risk of ignition of hazardous atmospheres, 
recharge battery only in area known to be non-hazardous. 
Remove and replace battery only in area known to be non-
hazardous.  

Ne charger les batteries que dans emplacements designés  
non-dangereuses. 

A battery charging circuit is built into the MiniRAE 2000  
monitor. It only needs a regular AC to 12 V DC adapter (wall 
mount transformer) to charge the monitor. 

To charge the battery inside the MiniRAE 2000 monitor: 

1. Power off the Monitor. 

2. Connect the AC adapter (or the optional automotive charging 
adapter) to the DC jack on the MiniRAE 2000 monitor. If the 
unit was off, it will automatically turn on. 

3. The first message displayed will be “Deep discharge?” The 
unit will ask this question for three times. If the user wants to 
discharge the battery pack, affirm this query with the [Y/+] 
key, otherwise the unit will move on to the charge mode 
directly. 
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4. While charging, the display message will alternate between 
“Charging” and “Bat=x.xV” (x.x is the present battery 
voltage). The LED should be red in color when charging. 

Charging

 
5. When the battery is fully charged, the LED will change  from 

red to green and the message “Fully charged” will appear on 
the display. After the battery is fully charged, the unit will 
enter the “trickle charge” mode. In which, the red LED will 
turn on for several seconds every minute, to maintain the full 
charge. 

A completely discharged MiniRAE 2000 monitor will be 
charged to full capacity within 10 hours. The battery will be 
drained slowly even if the monitor is turned off. If the monitor 
has not been charged for 7-10 days, the battery voltage will be 
low.  

The factory-supplied battery is designed to last for 10 hours of 
normal operation (no alarm, no back light condition), for a new 
battery under the best condition. As the battery becomes older 
or is subject to adverse conditions (such as cold ambient 
temperature), the battery capacity will be reduced significantly.  
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2) Alkaline Battery Holder     
An alkaline battery holder is supplied with each MiniRAE 
2000. It accepts four AA size alkaline batteries and can be used 
in place of the Ni-MH or Ni-Cd battery pack to provide 
approximately 12-14 hours of operation. The adapter is intended 
to be used in emergency situations when there is no time to 
charge the Ni-Cd or Ni-MH battery pack. 

To install the adapter, remove the cover of the battery 
compartment. Remove the Ni-Cd or Ni-MH battery pack from 
the battery compartment and replace with the alkaline battery 
adapter. Replace the battery compartment cover. 

The internal charging circuit is designed to prevent damage to 
alkaline batteries and the charging circuit when alkaline 
batteries are installed inside the monitor. 

Note:  The AA Alkaline battery adapter supplied by RAE 
Systems Inc. is intrinsically safe! 

3)  Water Trap Filter    

The water trap filter is made of PTFE (Teflon®) membrane with 
a 0.45 micron pore size to prevent water from being sucked into 
the sensor manifold, which would cause extensive damage to 
the monitor. It will also remove any dust and other particles 
from entering the monitor and prolong the operating life of the 
sensor. To install the water trap, simply insert it to the front of 
the inlet tube of the MiniRAE 2000 monitor. 



OPERATION OF ACCESSORIES 

 
3-5

3.2 Optional Accessories 
1)  Dilution Fitting 
The user may wish to install a dilution fitting on the inlet to 
dilute the gas samples. One application for a dilution fitting is to 
measure organic gas when the concentration exceeds the upper 
limit of the sensor range.  

Make sure to set the dilution ratio in the programming mode 
(see Section 4.7.9) so that the correct gas reading will be 
displayed when the dilution fitting is used. 

WARNING:  To use a dilution fitting, the user must have 
the monitor located in a clean atmosphere outside the 
confined space and use a remote access probe or Tygon 
tubing to measure the gas concentration inside the confined 
space. 

2)  Calibration Adapter 
The calibration adapter for the MiniRAE 2000 is a simple 6-
inch Tygon tubing with a metal adapter on one end. During 
calibration, simply insert the metal adapter into the regular gas 
inlet probe of the MiniRAE 2000 and the tubing to the gas 
regulator on the gas bottle. 



OPERATION OF ACCESSORIES 

 
3-6

3)  Calibration Regulator and Flow Controller 
The Calibration Regulator and Flow controller is used in the 
calibration process. It regulates the gas flow rate from the Span 
gas cylinder into the gas inlet of the MiniRAE 2000 monitor 
during calibration process. The maximum flow rate allowed by 
the flow controller is about 0.5L/min (500 cc per min.). 
Alternatively, a Demand-flow Regulator or a Tedlar gas bag 
may be used to match the pump flow precisely. 

4) Organic Vapor Zeroing kit (Charcoal filter) 
The Organic Vapor Zeroing Kit is used for filtering organic air 
contaminants that may affect the zero calibration reading. To 
use the Organic Vapor Zeroing Kit, simply connect the filter to 
the inlet port of the MiniRAE 2000.



PROGRAMMING 

4-1

4. PROGRAMMING OF MINIRAE 2000  
The MiniRAE 2000 Monitor is built with a microcomputer to 
provide programming flexibility. Authorized users can re-
calibrate the monitor, change the alarm limits, change site ID, 
user ID, lamp type, and real time clock, etc. 

Programming is menu-driven to provide intuitive end-user 
operation. The display shows the menu options and the key pad 
used for menu selection and data entry.    
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4.1 Programming Mode 
The programming mode allows the users to change the setups in 
the monitor, calibrate the monitor, modify the sensor 
configuration and enter user information, etc.  The 
programming mode has four menu items. Each menu item 
includes several sub-menus to perform additional programming 
functions. Appendix A shows a more detailed menu tree 
structure. 

Programming Menu  
Calibrate/Select Gas? 

Change Alarm Limits?  

Change Datalog? 

Change Monitor Setup? 

Once inside the programming mode, the LCD will display the 
first menu.  Each subsequent menu item can be viewed by 
pressing the [N/-] repeatedly until the desired menu is 
displayed.  To enter the sub-menu of a particular menu, press 
[Y/+] key, the sub-menu will be displayed.   

Return to Operation mode:  To exit the programming mode 
and return to operation, press the [MODE] key once at any of 
the programming menu displays.   
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4.2 Keys for Programming Mode 
The three keys perform a different set of functions during the 
programming mode as summarized below.   

 Key          Function in Programming Mode 

[MODE]: Exit menu when pressed momentarily or 
exit data entry mode when pressed and held 
for 1 second 

[Y/+]:  Increase alphanumerical value for data entry 
or confirm (yes) for a question 

[N/-]: Decrease alphanumerical value for data 
entry or deny (no) for a question  
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4.3 Entering into Programming Mode  
1. Turn on the MiniRAE 2000 monitor and wait for the 

“Ready..” message or the instantaneous reading display 
“0.0 ppm” message displayed. 

2. Press and hold down both [N/-] and [MODE] keys for three 
seconds to enter programming mode. This delay is to 
prevent the user from entering programming mode by 
accident. 

3. The first menu item “Calibrate/select Gas?” will be 
displayed. 

4. Release both [MODE] and [N/-] keys simultaneously to 
start the programming mode 

5. Press [N/-] key to scroll to the next menu item of the 
programming menu. Press [Y/+] key to select the displayed 
menu item. 

The following Sections 4.4 - 4.7 describe the details of each 
menu options. 
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4.4 Calibrate and Select Gas 
WARNINGS 

The calibration of all newly purchased RAE Systems 
instruments should be tested by exposing the sensor(s) to 
known concentration calibration gas before the instrument 
is put into service for the first time. 

For maximum safety, the accuracy of the MiniRAE 2000 
should be checked by exposing it to known concentration 
calibration gas before each day’s use. 
In the first menu of the programming mode, the user can 
perform functions such as calibration of the MiniRAE 2000 
Monitor, select default cal memories, and modify cal memories 
(see Table 4.4). 

Table 4.4 

Calibrate/Select Gas Sub-Menu 

 Fresh Air Cal? 

 Span Cal? 

 Select Cal Memory? 

 Change Span Value? 

 Modify Cal Memory? 

 Change Correction Factor? 

Calibrating the MiniRAE 2000 monitor is a two-point process 
using “fresh air “ and the standard reference gas  (also known as 
span gas). First a “Fresh air” calibration, which contains no 
detectable VOC (0.0 ppm), is used to set the zero point for the 
sensor. Then a standard reference gas that contains a known 
concentration of a given gas is used to set the second point of 
reference.  
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Note:  The span value must be set prior to calibrating for fresh 
air or span. 

The user can store calibrations for up to 8 different 
measurement gases. The default gas selections are as follows: 

Cal Memory #0……Isobutylene 

Cal Memory #1……Hexane 

Cal Memory #2……Xylene 

Cal Memory #3……Benzene 

Cal Memory #4……Styrene 

Cal Memory #5……Toluene 

Cal Memory #6……Vinyl Chloride 

Cal Memory #7……Custom? 

Memory #0 functions differently than the other 7 memories. For 
Memory #0, isobutylene is always the calibration gas. When the 
gas is changed in Memory #0 to one of 100 other 
preprogrammed chemicals or to a user-defined custom gas, a 
correction factor is applied to all the readings. During 
calibration, the unit requests isobutylene gas and displays the 
isobutylene concentration immediately following calibration, 
but when the unit is returned to the normal reading mode, it 
displays the selected gas and applies the correction factor.  

The other 7 cal memories require the same calibration gas as the 
measurement gas. These memories may also be modified to a 
preprogrammed chemical or to a user-defined custom gas. In 
the gas library, only the gases that can be detected by the 
installed UV lamp will actually be displayed. Note that although 
the correction factor for the new gas will be displayed and can 
be modified, this factor is not applied when Memories #1-7 are 



PROGRAMMING 

4-7

used. Therefore the factor will not affect the readings in these 
memories. 

Once each of the memories has been calibrated, the user can 
switch between the calibrated gases by changing the cal 
memory without the need to recalibrate. Or the user can switch 
the measurement gas in Memory #0 and the appropriate 
correction factor will automatically be applied without the need 
to recalibrate. If the gas is changed in Memories #1-7, it is 
necessary to recalibrate. 

To change a default gas from the list above to a library or 
custom gas, first go to Select Cal Memory (Section 4.4.3) and 
then proceed to Modify Cal Memory (Section 4.4.5) to enter the 
desired gas. If the desired compound does not appear in the 
preprogrammed library, the user can use the Custom_VOC 
entry in the library, or the name and correction factor of any of 
the existing compounds can be changed as described in Section 
4.4.5. A list of some 300 correction factors is given in Technical 
Note 106, available at the website www.raesystems.com. 
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4.4.1   Fresh Air Calibration 
This procedure determines the zero point of the sensor 
calibration curve. To perform a fresh air calibration, use the 
calibration adapter to connect the MiniRAE 2000 to a “fresh” 
air source such as from a cylinder or Tedlar bag (option 
accessory).  The “fresh” air is clean dry air without any organic 
impurities.  If such an air cylinder is not available, any clean 
ambient air without detectable contaminant or a charcoal filter 
can be used. 

1. The first sub-menu shows:  “Fresh air Cal?” 

2. Make sure that the MiniRAE 2000 is connected to one of 
the “fresh” air sources described above. 

3. Press the [Y/+] key, the display shows “zero in progress” 
followed by “wait..” and a countdown timer. 

After about 15 seconds pause, the display will show the 
message “update data…zeroed… reading = X.X ppm…”  Press 
any key or wait about 20 seconds, the monitor will return back 
to “Fresh air Calibration?” submenu.  
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4.4.2   Span Calibration 
This procedure determines the second point of the sensor 
calibration curve for the sensor. A cylinder of standard 
reference gas (span gas) fitted with a 500 cc/min. flow-limiting 
regulator or a flow-matching regulator is the simplest way to 
perform this procedure. Choose the 500 cc/min. regulator only 
if the flow rate matches or slightly exceeds the flow rate of the 
instrument pump. Alternatively, the span gas can first be filled 
into a Tedlar Bag, or delivered through a demand-flow 
regulator. Connect the calibration adapter to the inlet port of the 
MiniRAE 2000 Monitor, and connect the tubing to the regulator 
or Tedlar bag.  

Another alternative is to use a regulator with >500 cc/min flow 
but allow the excess flow to escape through a T or an open tube. 
In the latter method, the span gas flows out through an open 
tube slightly wider than the probe, and the probe is inserted into 
the calibration tube.   

Before executing a span calibration, make sure the span value 
has been set correctly (see next sub-menu). 

1. Make sure the monitor is connected to one of the span gas 
sources described above. 

2. Press the [Y/+] key at the “Span Cal?” to start the 
calibration. The display shows the gas name and the span 
value of the corresponding gas. 

3. The display shows “Apply gas now!”  Turn on the valve of 
the span gas supply. 
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4. Display shows “wait.... 30” with a count down timer 
showing the number of remaining seconds while the 
monitor performs the calibration. 

5.  To abort the calibration, press any key during the count 
down. The display shows “Aborted!” and return to “Span 
Cal?” sub-menu. 

6. When the count down timer reaches 0, the display shows the 
calibrated value. 

Note:  The reading should be very close to the span gas 
value. 

7. During calibration, the monitor waits for an increased signal 
before starting the countdown timer. If a minimal response 
is not obtained after 35 seconds, the monitor displays “No 
Gas!” Check the span gas valve is on and for lamp or sensor 
failure before trying again.  

8. The calibration can be started manually by pressing any key 
while the “Apply gas now!” is displayed. 

9. After a span calibration is completed, the display will show 
the message “Update Data   Span Cal Done!  Turn Off Gas.” 

10. Turn off the flow of gas.  Disconnect the calibration adapter 
or Tedlar bag from the MiniRAE 2000 Monitor.    

11. Press any key and it returns back to “Span Gas Cal?” 
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4.4.3   Select Cal Memory 
This function allows the user to select one of eight different 
memories for gas calibration and measurement. For Memories 
#1-7, the calibration and measurement gas is the same and no 
correction factor is applied. For Memory #0, the calibration gas 
is always isobutylene and the measurement gas may be 
different, in which case the correction factor for that gas is 
automatically applied. The default gas selections are listed in 
Section 4.4 

1. “Select Cal Memory?” is the third sub-menu item in the 
Calibration sub-menu. Pressing the [Y/+] key, the display 
will show “Gas =” gas name followed by “Mem # x?” 

2. Press [N/-] to scroll through all the memory numbers and 
the gas selections respectively. Press [Y/+] to accept the 
displayed Cal Memory number. 

3. After the [Y/+] key is pressed, the display shows “Save?”  
Press [Y/+] key to save and proceed. Press [N/-] to discard 
the entry and advance to the next sub-menu. 

4. If the gas in a newly selected Cal Memory number is not 
calibrated, the display shows “CF= x.xx”. A correction 
factor with the value “x.xx” will be applied. 

5. If the gas of a newly selected cal memory number has been 
calibrated previously, the display shows “Last calibrated 
xx/xx/xx”. 
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4.4.4   Change Span Value 
This function allows the user to change the span values of the 
calibration gases.  

1. “Change Span Value?” is the fourth sub-menu item in the 
Calibration sub-menu 

2. Press [Y/+], display shows the gas name and the span value. 
A cursor will blink at the first digit of the Span value. To 
modify the span gas value, go to Step 3. Otherwise, press 
and hold the [MODE] key for 1 second to accept the 
previously stored span gas value and move to the next sub-
menu. 

3. Starting from the left-most digit of the span gas value, use 
the [Y/+] or [N/-] key to change the digit value and press 
[MODE] key momentarily to advance to next digit. Repeat 
this process until all digits are entered. Press and hold the 
[MODE] for 1 second to exit.  

4. The display shows “Save?” To accept the new value, press 
the [Y/+] key. Press the [N/-] key or the [MODE] key to 
discard the change and move to the next sub-menu. 
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4.4.5   Modify Cal Memory  
If the current cal memory number selected is not memory 0, 
users will be prompted whether to modify the settings of the 
selected cal memory. Press [Y/+] to modify the cal memory and 
[N/-] to go to the next sub-menu. 

Once [Y/+] is pressed the LCD display will show the current 
memory number, current Gas selected and prompt user for 
acceptance of current gas selected. 

1. Press [N/-] to modify the gas selection if desired. Or press 
[Y/+] key to skip the change of gas selection, and proceed to 
the next sub-menu. 

2. After pressing [N/-], display shows “Copy gas from 
library?”  Press [Y/+] to accept or  [N/-] for the next sub-
menu, “Enter Custom gas?” 

3. In the “Copy gas from library” submenu, use [Y/+] and [N/-
] keys to scroll through the selections in the library. Press 
[MODE] key momentarily to select the gas. The display 
shows ”Save?”  Press [Y/+] to save or [N/-] to discard the 
changes and proceed to next sub-menu. 

4. In the Custom gas sub-menu, the user can enter the gas 
name. Press the [Y/+] or [N/-] key to cycle through all 26 
letters and 10 numerals. Press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move to the next digit to the right. Repeat this process 
until all digits (up to 8 digits) of the custom gas name is 
entered.  

Press and hold the [MODE] key for 1 second to exit the name 
entry mode. The display will show “Save?“  Press [Y/+] to save 
the entry, or [N/-] to discard the changes. 
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4.4.6   Change Correction Factor 
This function allows the user to change the Correction Factor of 
the standard calibration gas (only for Cal Memory #0). 

1. “Change Correction Factor?” is the sixth sub-menu in the 
Calibration sub-menu. 

2. Press [Y/+] key. Display shows the gas name, then the 
correction factor. 

A cursor blinks at the left-most digit of the correction factor. 
If user wants to modify the correction factor, go to Step 3. 
Otherwise, press and hold the [MODE] key for 1 second to 
accept the previously stored correction factor value and 
return to the first sub-menu of the calibrate/select gas menu. 

3. Starting from the left-most digit of the correction factor, use 
[Y/+] or [N/-] key to change the digit value and press 
[MODE] key momentarily to advance to the next digit, the 
cursor will move to the next digit to the right. Repeat this 
process until all digits are entered. Press and hold the 
[MODE] for 1 second to exit. 

4. The display shows “Save?”  To confirm the new value, 
press [Y/+] to accept the change. Press [N/-] or [MODE] to 
discard the change and return to the first sub-menu, 
Calibrate and Select Gas. 
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4.5 Change Alarm Limits   
In this menu, the user can change the high and low alarm limits, 
the STEL limit and the TWA limit (see Table 4.5 below). Press 
the [Y/+] key and the display shows the current gas selected 
followed by the first sub-menu item below. 

                                Table 4.5 

     Alarm Limit Sub-Menu                                                          

Change High Alarm limit? 

Change Low Alarm limit? 

Change STEL limit? 

Change TWA limit? 

1. Scroll through the Alarm Limit sub-menu using the  [N/-] 
key until the display shows the desired limit to be changed, 
e.g.,”High limit?”, “STEL limit?”, etc. 
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2. Press the [Y/+] key to select the desired limit and the 
display shows a flashing cursor on the left-most digit of the 
previously stored alarm limit. 

0010.0

 
3. To modify this limit value, use the [Y/+] or [N/-] key to 

change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move to the next digit to its right. Repeat this process 
until the new limit value is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode. 

4. If there is any change to the existing value, the display 
shows “Save?”  Press [Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu.  
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4.5.1   Change Low Alarm Limit 
The second sub-menu item in the Alarm Limit sub-menu allows 
the user to change the Low Alarm limit. The LCD displays 
“Low limit?”  To change Low Alarm limit, press [Y/+] key, or 
Press [N/-] key advance to next sub-menu in Table 4.5. 

1. Press [Y/+] and the display will show a flashing cursor on 
the left-most digit of the previously stored Low alarm limit.  

2. To modify this limit value, use the [Y/+] or [N/-] key to 
change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move to the next digit to its right. Repeat this process 
until the new limit values is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode. 

3. If there is any change to the existing value, the display 
shows “Save?”  Press [Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu. 
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4.5.2   Change STEL Limit 
This sub-menu item allows the user to change the STEL limit. 
The display shows “STEL limit?” 

1. Press the [Y/+] key and the display will show a flashing 
cursor on the left-most digit of the previously stored STEL 
limit. 

2. To modify this limit value, use the [Y/+] or [N/-] key to 
change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move on to next digit to its right. Repeat this process 
until the new limit values is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode. 

3. If there is any change to the existing value, the display 
shows “Save?”  Press [Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu. 
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4.5.3   Change TWA Limit 
This sub-menu item allows the user to change the TWA limit. 
The LCD displays “TWA limit?” 

1. Press [Y/+] and the display will show a flashing cursor on 
the left-most digit of the previously stored TWA limit.  

2. To modify this limit value, use the [Y/+] or [N/-] key to 
change the digit value and press the [MODE] key 
momentarily to advance to the next digit. The flashing digit 
will move on to next digit to its right. Repeat this process 
until the new limit values is entered. Press and hold the 
[MODE] key for 1 second to exit data entry mode. 

3. If there is any change to the existing value, the display 
shows “Save?”  Press [Y/+] to accept the new value and 
move to the next sub-menu. Press [N/-] to discard the 
changes and move to the next sub-menu. 
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4.6 Change Datalog 
The MiniRAE 2000 monitor calculates and stores the 
concentration and ID of each sample taken. In the datalog sub-
menu, a user can perform the tasks and functions shown below. 

Datalog Sub-Menu  
 Reset Peak/Minimum? 

 Clear Data? 

 Change Data Period? 

 Change Average Type? 
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4.6.1   Reset Peak 
This function will reset the peak and minimum stored in the 
data memory.  Note:  this function will not clear the STEL or 
TWA data. 

1. “Reset Peak?” is the first sub-menu item in the Datalog sub-
menu (Table 4.6). 

2. Press the [Y/+] key to reset the Peak/Minimum Values. The 
display shows “Are You Sure?” 

3. Pressing the [Y/+] key again will reset the values. The 
display shows “Peak/Minimum Cleared” and moves to the 
next submenu. 

4. Press the [N/-] or [MODE] key to exit without resetting the 
values and move to the next sub-menu. 
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4.6.2   Clear Data 
This function will erase all data stored in the non-volatile 
datalog memory. Note: This function does not change STEL, 
TWA, Peak, Minimum and run time values, which are stored in 
the regular data memory. 

1. “Clear Data?” is the third sub-menu item in the Datalog sub-
menu. 

2. Press the [Y/+] key to clear the datalog memory. The 
display shows “Are you sure?” 

3. Press the [Y/+] key again to confirm erasure of all the 
datalog memory. 

4. Press the [N/-] or [MODE] key to exit without clearing the 
datalog memory and move to the next datalog sub-menu. 
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  4.6.3    Change Data Period 
The datalog period can be programmed from 1 to 3,600 seconds 
(1 hour). 

1. “Change Data Period?” is the fifth sub-menu item in the 
Datalog sub-menu. 

2. Press the [Y/+] key and the display shows “Datalog Period 
= XXXX” with the left-most digit flashing, where  “XXXX” 
is the previously stored data log period. 

4. To modify this period, starting from the left-most digit, use 
the [Y/+] or [N/-] key to change the digit value and press the 
[MODE] key momentarily to advance to the next digit. The 
flashing digit will move to the next digit to the right. Repeat 
this process until all 4 digits of the new period are entered. 
Press and hold the [MODE] key for 1 second to exit data 
entry mode. 

5. If there is any change to the existing value, the display will 
show “Save?”  Press [Y/+] to accept the new value or [N/-] 
to discard the changes and move to the next sub-menu.  
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4.6.4   Change Average Type 
The user can select either an 8-hour Time Weighted Average 
(TWA) or a running Average. The running average is simply 
the average of all instantaneous (1-second) readings since the 
measurement was started. This average may increase or 
decrease with time depending on the readings. The TWA is a 
cumulative value used to estimate the fraction of the 8-hour 
limit to which the user has been exposed since the start of the 
measurement. This value can only increase or remain constant, 
never decrease. Refer to Technical Note 119 for more 
information on how TWA is calculated. 

1. “Change Average Type?” is the sixth sub-menu in the 
Datalog sub-menu. 

2. Press the [Y/+] key to enter the function. 

3. The display will show “Running Average?” or “ Time 
Weighted Average?” depending on the current average type. 

4. Press [N/-] key to toggle between the average types. Press 
[Y/+] key to select the displayed average type. 

5. If there is any change to the existing setting, the display 
shows “Save?” Press [Y/+] to save the change. Press [N/-] 
or [MODE] to discard the change and return to the first sub-
menu. 
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4.7 Change Monitor Setup   
Several monitor specific variables can be changed in this menu. 
The following is a list of configuration data that can be 
modified by the user. 

Monitor Setup Sub-Menu Diagnostic Mode 

Change Operation Mode? “ 

Change Site ID? Change Unit ID? 

Change User ID? Change Host ID? 

Change Alarm Mode? “ 

Change User Mode? “ 

Change Date? “ 

Change Time? “ 

Change Lamp? “ 

Change Pump Duty Cycle? “ 

Change Unit? “ 

Change Dilution Ratio? “ 

Change Output? “ 

Change DAC Range? “ 

Set Temperature Unit? “ 
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4.7.1   Change Operation Mode 
MiniRAE 2000 supports two operation modes:  Survey and 
Hygiene mode.  

Survey mode: Manual start/stop of measurements and display 
of certain exposure values. 

Hygiene mode: Automatic measurements, running and 
datalogging continuously and calculates additional exposure 
values.  

1. “Change Op Mode?” is the first sub-menu item in the 
Monitor Setup menu (Table 4.7). 

2. Press the [Y/+] key and the display shows the current user 
mode: “Op Mode = current mode?” 

3. Press the [Y/+] key to accept the currently displayed 
operation (Op) mode. Press [N/-] to toggle to the other 
operation mode. Press [MODE] to exit this sub-menu and 
move to the next monitor setup sub-menu. 

4. When changing Op mode from Hygiene to Survey, the 
display shows the additional message “Warning! Exit 
Hygiene?” to prevent accidental exit from Hygiene mode. 
Press the [Y/+] key to acknowledge. 

5. If there is any change to the existing setting, the display will 
show “Save?” Press the [Y/+] key to accept or the [N/-] key 
to discard and move to the next sub-menu. 

Note:  If a new Op Mode is saved, the display shows “Op Mode 
changed!!” when exiting the programming mode. 
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4.7.2   Change Site ID 
The user can enter an 8-digit alphanumeric site ID in the 
programming mode. This site ID will be included in the datalog 
report.  

1. “Change Site ID?” is the second sub-menu item in the 
Monitor Setup menu (Table 4.7).  

2. Press the [Y/+] key and the display shows the current site 
ID:  “Site ID = xxxxxxx” with the left most digit flashing.  

3. Press the [Y/+] or [N/-] key to cycle through all 26 letters 
and 10 numerals. Press [MODE] momentarily to advance to 
the next digit. The flashing digit will move to the next digit 
to the right. Repeat this process until all 8 digits of the new 
site ID are entered.  

4. Press and hold the [MODE] key for 1 second to exit the 
data entry mode. 

5. If there is any change to the existing site ID, the display 
shows “Save?”  Press the [Y/+] key to accept the new site 
ID. Press the [N/-] key to discard the change and move to 
the next sub-menu. 
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4.7.3   Change User ID 
The user can enter an 8-digit alphanumeric user ID in the 
programming mode. This user ID will be included in the datalog 
report.  

1. “Change User ID?” is the third sub-menu item the Monitor 
Setup menu.  

2.  Press the [Y/+] key and the display shows the current user 
ID:  “User ID = xxxxxxxx” with the left most digit flashing.   

3. Press the [Y/+] or [N/-] key to cycle through all 26 letters and 
10 numerals. Press [MODE] momentarily to advance to the 
next digit. The flashing digit will move to the next digit to 
the right. Repeat this process until all 8 digits of the new 
user ID are entered.  

4.  Press and hold the [MODE] key for 1 second to exit the 
data entry mode. 

5.  If there is any change to the existing user ID, the display 
shows “Save?”  Press the [Y/+] key to accept the new user 
ID. Or press the [N/-] key to discard the changes and move 
to the next sub-menu. 



PROGRAMMING 

4-29

4.7.4   Change Alarm Mode? 
There are two different alarm modes: Latched and Automatic 
Reset (Auto Reset) in the MiniRAE 2000 that can be selected 
from the programming menu. 

1. “Change Alarm Mode?” is the fourth sub-menu item in the 
Monitor Setup menu. 

2. Press the [Y/+] key; the display shows the current alarm 
mode. 

3. Press the [Y/+] key to accept the currently displayed alarm 
mode. Press [N/-] key to toggle to the other alarm mode. 
Press [MODE] to exit this sub-menu and move to the next 
monitor setup sub-menu. 

4. If there is any change to the existing setting, the display will 
show “Save?”  Press [Y/+] to save the change. Press [N/-] or 
[MODE] to discard the change and move to the next sub-
menu. 
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4.7.5   Change User Mode 
There are two different user modes:  Display and Program that 
can be selected from the programming menu.  

1. “Change User Mode?” is the fifth sub-menu item in the 
Monitor Setup menu (Table 4.7). 

2. Press the [Y/+] key; the display shows the current user 
mode selected. 

3. Press the [Y/+] key to accept the currently displayed user 
mode. Press [N/-] key to toggle to the alternate user modes. 
Press [MODE] to exit this sub-menu and move to the next 
monitor setup sub-menu. 

4. If there is any change to the existing selection, the display 
shows messages “Program change” and “Are you sure?”  
Press [Y/+] to confirm the change or press [N/-] or 
[MODE] to discard the changes and move to the next sub-
menu. 

CAUTION: If the user mode is changed to Display mode, the 
user can no longer enter the programming mode. Therefore, the 
user can not change the user mode back to Program mode in 
normal mode. 

To restore the user mode back to Program mode, turn the unit 
off and back on in Diagnostic Mode. Next enter Program mode 
by holding the [MODE] and [N/-] keys for three seconds. Enter 
the password at the prompt (the default is 0000). Once program 
mode is entered, go to the “Change Monitor Setup” / “Change 
User Mode” and change the mode back to Program. 

An alternative way to change Display mode back to Program 
mode is through the PC and the ProRAE-Suite software.  
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4.7.6   Change Date 
The MiniRAE 2000 monitor is equipped with a real time clock 
(RTC). The user can enter the correct date and time (see 4.7.7) 
for the real time clock. 

1. “Change Date?” is the sixth sub-menu item in the Monitor 
Setup menu. 

2. Press [Y/+] and the display shows the current date  “mm / 
dd / yy” with the left most digit of the date flashing.   

5. To modify this value, use the [Y/+] or [N/-] key to change 
the digit value and press the [MODE] key momentarily to 
advance to the next digit. The flashing digit will move on to 
next digit to its right. Repeat this process until the new date 
and time values are entered. Press and hold the [MODE] 
key for 1 second to exit data entry mode.  

4. If there is any change to the existing value, the display 
shows “Save?” Press [Y/+] to confirm the new value or 
press [N/-] or [MODE] to discard the changes and move to 
the next sub-menu. 
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4.7.7   Change Time 
To change the time in the RTC of the MiniRAE 2000:  

1. “Change Time?” is the seventh sub-menu item in the 
Monitor Setup menu. 

2. Press [Y/+] and the display shows the current time in the 
24-hour format “hh : mm” with the left most digit of the 
time flashing.    

3. To modify this value, use the [Y/+] or [N/-] key to change 
the digit value and press the [MODE] key momentarily to 
advance to the next digit. The flashing digit will move on to 
next digit to its right. Repeat this process until the new date 
and time values are entered. Press and hold the [MODE] 
key for 1 second to exit data entry mode.  

4. If there is any change to the existing value, the display 
shows “Save?” Press [Y/+] to confirm the new value or 
press [N/-] or [MODE] to discard the changes and move to 
the next sub-menu. 
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4.7.8   Change  Lamp 
There are three UV lamps with different photon energies 
available for the PID sensor:  9.8 eV, 10.6 eV and 11.7 eV. The 
user can select any one of the lamps from the programming 
mode.  

1. “Change Lamp Type?” is the eighth sub-menu item in the 
Monitor Setup menu (Table 4.7). 

2. Press the [Y/+] key; the display shows the current PID lamp 
selection. 

3. Press the [Y/+] key to accept the currently displayed  lamp. 
Press [N/-] key to scroll through the sub-menu for other 
lamp selections. Press [MODE] to exit this sub-menu and 
return to the next sub-menu in Table 4.7. 

4. If there is any change to the existing selection, the display 
will show “Save?”  Press [Y/+] to save the new selection or 
press [N/-] or [MODE] to discard the change and return to 
the next sub-menu in Table 4.7. 
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4.7.9   Change Unit  
User can change the display and datalog unit from parts per 
million (ppm) to milli-gram per cubic meter (mg/m3).  

1. “Change Unit?” is the ninth sub-menu item in the Monitor 
Setup sub-menu. 

2. Press the [Y/+] key, the display should show the current unit 
“Display Unit = ppm?” or “Display Unit = mg?” 

3. Press [Y/+] key to accept the currently displayed unit. Press 
[N/-] key to toggle to the other unit. Press [MODE] key to 
exit this sub-menu.  

4. If there is any change to the existing selection, press [Y/+] 
to confirm the new selection or press [N/-] or [MODE] to 
discard the changes and move to the next sub-menu. 

Caution:   

1. The correction factor in the gas library is calculated 
based on “ppm” unit. If “mg” unit is selected, the built-
in correction factor library is not valid.  

2. No automatic conversion between “ppm” and “mg/m3” 
reading is performed by the monitor. 

3. When the unit name is changed from “ppm” to “mg”, 
the unit must be recalibrated with the span gas 
concentration entered in mg/m3.  The converse rule 
applies when the unit is changed from “mg” to “ppm”.  
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4.7.10  Change Dilution Ratio 
If a dilution system is used upstream of the MiniRAE 2000 inlet 
port, the user can enter the dilution ratio (from 1 to 10) to 
compensate the readings. The unit will then display the actual 
concentration of the gas before dilution. The dilution ratio 
should be 1 in normal operation where no dilution gas is applied 
to the sample gas. Dilution improves accuracy and linearity 
when the concentrations are above a few thousand ppm. 

1. “Change Dilution Ratio?” is the tenth sub-menu item in the 
Monitor Setup menu. 

2. Press the [Y/+] key; the display shows the current dilution 
ratio: “Dilution Ratio = xx” with the left most digit flashing. 

3. Press the [Y/+] or [N/-] key to increase or decrease the 
value of the digit. Press [MODE] momentarily to advance 
to the next digit. The flashing digit will move to the next 
digit to the right. Repeat this process until both digits of the 
new dilution ratio are entered. 

4. Press and hold the [MODE] key for 1 second to exit the 
data entry mode and move to the next sub-menu. 

5. If there is any change to the existing dilution ratio, the 
display shows “Save?” Press [Y/+] to confirm the new value 
or press [N/-] or [MODE] to discard the changes and move 
to the next sub-menu. 
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4.7.11  Change Output? 
There are two different external output options: DAC (Analog 
output) and Alarm in the MiniRAE 2000 that can be selected 
from the programming menu. The alarm output can be used to 
connect to the optional vibration alarm (vibrator) only. The 
analog output, which is proportional to the gas concentration, 
can be connected a chart recorder or can be queried by a 
computer to download data in real time (see Technical Note 
141). 

1. “Change External Output?” is the eleventh sub-menu item 
in the Monitor Setup menu. 

2. Press the [Y/+] key and the display shows the current output 
option selection:  “Output = DAC?” 

3. Press the [Y/+] key to accept the currently displayed output 
option. Press [N/-] to change to the other external option: 
“Output = Alarm?”  Press [MODE] to exit this sub-menu 
and move to the next monitor setup sub-menu. 

4. If there is any change to the existing selection the display 
will show “Save?”  Then, press [Y/+] to save the change, 
press [N/-] to go back to Step 2, or press [MODE] to exit 
this sub-menu and move to the next monitor setup sub-
menu.  
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4.7.12 Change DAC Range? 
There are four different DAC (Digital-to-Analog Conversion) 
range values available in the MiniRAE 2000: 20, 200, 2000 
and 10K ppm. The maximum 2.5V DC analog signal output 
from the unit will represent the range value chosen. (See  for 
analog signal output connection.)  

1. “Change DAC Range?” is the twelfth sub-menu item in the 
Monitor Setup menu. 

2. Press the [Y/+] key, the display shows the current DAC 
Range value: “DAC Range = 2000 ppm?” 

3. Press the [Y/+] key to accept the currently displayed value. 
Press [N/-] to scroll through the sub-menu for other range 
values. Press [MODE] to exit this sub-menu and return to 
the first sub-menu in Table 4.7. 

4. If there is any change to the existing selection, press the 
[Y/+] key and the display will show “Save?”  Press the 
[Y/+] key to save the change or press the [N/-] key to 
discard and return to the first sub-menu in Table 4.7. 
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4.7.13 Set Temperature Unit? 
The temperature display can be switched between Fahrenheit 
and Celsius units. 

1. “Set Temperature Unit?” is the thirteenth sub-menu item in 
the Monitor Setup menu. 

2. Press the [Y/+] key, and the display shows the current 
setting: “Temperature Unit = Fahrenheit?” 

3. Press the [Y/+] key to accept the currently displayed value. 
Press [N/-] to select the sub-menu “Temperature Unit = 
Celsius?” Press [MODE] to exit this sub-menu and return to 
the first sub-menu in Table 4.7. 

4. If there is any change to the existing selection, press the 
[Y/+] key and the display will show “Save?”  Press the 
[Y/+] key to save the change and return to the first sub-
menu in Table 4.7 or press the [N/-] key to discard and 
return to Step 3.. 
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4.8 Exit Programming Mode 
1. To exit programming mode from the first tier menu level, 

press the [MODE] key once. 

2. To exit programming mode from 2nd tier sub-menu, press 
the [MODE] key twice. 

3. To return to programming mode, press and hold down both 
the [MODE] and [N/-] keys for 3 seconds. 
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5. THEORY OF OPERATION 
The MiniRAE 2000 monitor uses a newly developed 
electrodeless discharge UV lamp as the high-energy photon 
source for the PID. As organic vapors pass by the lamp, they are 
photo-ionized and the ejected electrons are detected as a 
current. The PID sensor with a standard 10.6 eV lamp detects a 
broad range of organic vapors. A lamp with high photon energy 
(e.g. 11.7 eV) will measure the more kinds of compounds, 
whereas low photon energies (e.g. 9.8 eV) are selective for 
easily ionizable compounds such as aromatics. In principle, any 
compound with an ionization energy lower than that of the lamp 
photons can be measured. 

The PID sensor for the MiniRAE 2000 monitor is constructed 
as a small cavity in front of the UV lamp. A diaphragm pump 
draws the gas sample into the sensor and then pumps it out 
through the side of the instrument. 

  

Figure 5-1   MiniRAE 2000 Block Diagram 
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A single chip microcomputer is used to control the operation of 
the alarm buzzer, LED, pump and light sensor. It measures the 
sensor readings and calculates the gas concentrations based on 
calibration to known standard gases. The data are stored in non-
volatile memory so that they can be sent to a PC for record 
keeping. RS-232 transceivers provide a serial interface between 
the monitor and the serial port of a PC. An LCD display 
consisting of a single row of eight alpha/numeric characters is 
used to display the readings. The user interacts with the monitor 
through three keys on the front panel keypad. 

A rechargeable NiMH, NiCd battery, or an alkaline battery pack 
powers the monitor. 
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6. MAINTENANCE 
The major maintenance items of the MiniRAE 2000 are: 

• Battery pack 

• Sensor module 

• PID lamp 

• Sampling pump 

• Inlet connectors and filters 

Note: Maintenance should be performed by qualified 
personnel only.   

NOTE: The printed circuit board of the monitor is 
connected to the battery pack even if the power is turned 
off. Therefore, it is very important to disconnect the battery 
pack before servicing or replacing any components inside 
the monitor. Severe damage to the printed circuit board or 
battery may occur if the battery pack is not disconnected 
before servicing the unit.  
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6.1 Battery Charging and Replacement 
 When the display shows a flashing message “Bat”, the battery 

requires recharging (see Section 3.1 for Battery charging). It is 
recommended to recharge the MiniRAE 2000 monitor upon 
returning from fieldwork. A fully charged battery runs a 
MiniRAE 2000 monitor for 10 hours continuously. The 
charging time is less than 10 hours for a fully discharged 
battery. The built-in charging circuit is controlled by the micro-
controller to prevent over-charging. The battery may be 
replaced in the field (in area known to be non-hazardous) if 
required. 

WARNING 
To reduce the risk of ignition of hazardous atmospheres, 
recharge battery only in area known to be non- hazardous. 
Remove and replace battery only in area known to be non- 
hazardous.  

Replacing Battery Pack 

Figure 6-1   Battery Replacement 
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Turn off the power of the MiniRAE 2000. 

2. Unscrew the two battery compartment screws, located on 
the bottom of the monitor, and remove the cover.  

3. Remove the battery pack from the battery compartment. 

4. Replace a fully charged spare battery pack inside the battery 
compartment. Make sure the battery pack is oriented 
properly inside the compartment 

5.  Close the battery cover and tighten the two screws. 

Replacing Alkaline Battery Adapter 
1.  Insert four fresh AA size alkaline batteries into the alkaline 

battery holder. Make sure that the polarity of the batteries is 
correct. 

2. Follow the same procedure as described above to replace the 
battery holder.  

Note:  The internal charging circuit is designed to prevent 
charging to alkaline batteries. 

 



MAINTENANCE 

6-4

6.2 PID Sensor & Lamp Cleaning/Replacement 
The sensor module is made of several components and is 
attached to the lamp-housing unit as shown in Figure 7-2. 

 

 

 

 

 

 

 

 

 

 

Figure 7-2   Sensor Components   
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To access the sensor components and lamp, gently unscrew the 
lamp-housing cap, remove the sensor adapter with the gas inlet 
probe and the metal filter all together. Then hold the PID sensor 
and pull straight out to avoid bending the electrical pins on the 
sensor (see Figure 7-2). A slight, gentle rocking motion helps 
release the sensor. 

To clean the PID sensor: 
Place the entire PID sensor module into GC grade methanol. It 
is highly recommended that an ultrasound bath to be used to 
clean the sensor for at least 15 minutes. Then dry the sensor 
thoroughly. Never touch the electrodes of the sensor by hand. 

Also use a methanol-soaked cotton swab to wipe off the lamp 
housing where it contacts the sensor when the sensor is 
installed. 

Turn over the sensor so that the pins point up and the sensor 
cavity is visible. Examine the sensor electrodes for any 
corrosion, damage, or bending out of alignment. The metal 
sensor electrode “fingers” should be flat and straight. If 
necessary, carefully bend the sensor fingers to ensure that they 
do not touch the Teflon portions and that they are parallel to 
each other. Make sure that the nuts on the sensor pins are snug 
but not overtight. If the sensor is corroded or otherwise 
damaged, it should be replaced. 
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To clean lamp housing or change the lamp: 

To clean lamp housing or change the lamp: 
If the lamp does not turn on, the monitor will display an error 
message to indicate replacement of the lamp may be required. 

1. If the lamp is operational, clean the lamp window surface 
and the lamp housing by wiping it with GC grade methanol 
using a cotton swab using moderate pressure. After 
cleaning, hold the lamp up to the light at an angle to detect 
any remaining film. Repeat the process until the lamp 
window is clean. Never use water solutions to clean the 
lamp. Dry the lamp and the lamp housing thoroughly after 
cleaning.  

 CAUTION:  Never touch the window surface with 
the fingers or anything else that may leave a film. 
Never use acetone or aqueous solutions. 

2. If the lamp does not turn on, remove the lamp from the lamp 
housing. Place the lamp O-ring onto the new lamp. Insert 
the new lamp, avoiding contact with the flat window 
surface.   

3. Reinstall the PID sensor module.  

4. Tighten the Lamp Housing Cap. 

5. If the lamp type has been changed, adjust the lamp type 
setting in the programming mode (Section 4.7.8).   
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6.3 Sampling Pump 
When approaching the end of the specified lifetime of the 
pump, it will consume higher amount of energy and reduce its 
sample draw capability significantly. When this occurs, it is 
necessary to replace or rebuild the pump. When checking the 
pump flow, make sure that the inlet connector is tight and the 
inlet tubing is in good condition. Connect a flow meter to the 
gas inlet probe. The flow rate should be above 450 cc/min when 
there is no air leakage. 

Figure 7-3   Sampling Pump 
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Pump Replacement 
1. Turn off the MiniRAE 2000 power. 

2. Open the battery cover, remove the battery pack, and 
carefully unscrew the six screws to open the bottom cover. 

3. Unplug the pump from the PCB. Unscrew the two screws 
that hold the pump assembly to the PCB. Disconnect the 
Tygon tubing that connects the pump to the gas inlet port and 
gas outlet port. 

4. Insert a new pump assembly. Connect the Tygon tubing to 
the gas inlet port. Plug the pump connector back into the 
PCB and screw down the pump assembly to the board.  

5. Replace the bottom cover and tighten the six screws. Re-
connect the battery pack. Replace the battery pack and its 
cover. 
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6.4 Turning on the UV Lamp 
The UV lamp is made of a glass envelope and a UV window 
(salt crystal) on one end of the envelope. The inside of the lamp 
is filled with low pressure gases. To turn on the lamp, a high 
voltage electric field is applied from the outside of the glass 
envelope. The molecules inside the lamp are ionized and 
produce a glow discharge that generates the UV light. The 
MiniRAE 2000 has a built-in sensing mechanism to monitor the 
status of the UV lamp and display a “Lamp” error message if it 
is not on.  

If the UV lamp has not been used for a long period of time (> 1 
month) or is cold, it may become slightly harder to turn on. If 
such a condition occurs, the “Lamp” message will appear in the 
monitor display during the power on sequence. This 
phenomenon is more significant in 0.25” UV lamps used in 
ToxiRAE and MultiRAE Plus products, because of the 
relatively small lamp size. To solve this problem, simply turn 
on and off the monitor a few times and the lamp should turn on.  
After the UV lamp is turned on for the first time, it should be 
easier to turn on the UV lamp next time. 

It is possible that the UV lamp is actually on when the lamp 
error message appears.  This is because when the lamp becomes 
old, the internal threshold level to detect lamp failure may have 
shifted and cause a false alarm. To eliminate such possibility, 
simply check to see the UV lamp is actually on.  This can be 
done easily by removing the sensor cap and observing the glow 
light of the UV lamp in a dark place. The user can also feed the 
monitor with calibration gas and observe if the sensor reading 
changes. If the reading changes significantly with the gas, the 
UV lamp is actually on.   

A possible failure mechanism for the UV lamp is a leak 
developed along the seal of the glass envelope. When such 
condition occurs, the lamp will become very hard or impossible 
to turn on and will need to be replaced. 
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7. TROUBLESHOOTING 
To aid the user in diagnosing the monitor, a special diagnostic 
mode can be used displays critical, low level parameters. 
Section 7.1 describes the operation of the diagnostic mode. 
Section 7.2 summarizes the frequently encountered problems 
and suggested solutions. By turning on the MiniRAE 2000 
monitor in diagnostic mode and by using the troubleshooting 
table in Section 7.2, the user can usually correct the problem 
without having to return the monitor for repair. 

WARNING 
This function should be used by qualified personnel only!  
The diagnostic mode allows the user to set several low-level 
parameters that are very critical to the operation of the 
monitor. Extra care should be taken when setting these 
parameters. If the user is not familiar with the function of 
these parameters and sets them incorrectly, it may cause the 
monitor to shut down or malfunction.  
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7.1 Troubleshooting Table 
 
Problem Possible Reasons & Solutions                
Cannot turn on power 
after charging the battery 

Reasons: Discharged battery.         
Defective battery.                    
Microcomputer hang-up. 

 
Solutions: Charge or replace battery. 
Disconnect, then connect battery to reset 
computer. 

No LCD back light Reasons: Trigger level too low, the 
current mode is not user 
mode, and the mode does not 
support automatic turn on 
back light. 

 
Solutions: Adjust trigger level.             
Verify the back light can be turned on in user 
mode.           Call authorized service center. 

Lost password Solutions: Call Technical Support at 
+1.408 .752 .0723 or +1. 888 .723 .4800 

Reading abnormally  
High 

Reasons: Dirty sensor module.           
Dirty water trap filter.  
Excessive moisture and water 
condensation. 

 
Solutions: Clean sensor module and 
lamp housing.                            Replace water 
trap filter.  
Blow dry the sensor module. 

Buzzer 
Inoperative 

Reasons: Bad buzzer. 
 
Solutions: Call authorized service 
center. 
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Inlet flow too low Reasons: Pump diaphragm damaged or 
has debris.                               
Flow path leaks. 

 

Solutions: Check flow path for leaks; 
sensor module O-ring, tube 
connectors, Teflon tube 
compression fitting.                   
Replace pump or diaphragm. 

“Lamp” message during  
operation 
 

Reasons: Lamp drive circuit.              
                             Weak or defective PID lamp, 

defective.  
 
Solutions: Turn the unit off and back on 

Replace UV lamp 
Full scale measurement in 
humid environment 

Reasons: Dirty or wet sensor.  
 

Solutions: Clean and dry sensor and 
lamp housing.  Adjust sensor 
fingers to ensure not touching 
Teflon. Use water trap filter. 

Reading abnormally  
low 

Reasons: Incorrect calibration. 
                         Low sensitivity to the specific 

gas. 
                            Weak or dirty lamp. 
                            Air leakage. 
 
Solutions: Calibrate the monitor. 
                      Replace sensor. 
                            Clean or replace lamp. 
                            Check air leakage. 
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APPENDIX A. QUICK REFERENCE GUIDE 
Press [N/-] and [MODE], simultaneously, for 3 seconds, to 
enter Programming Mode. Press [MODE] to return to Survey 
Mode. 

PROGRAMMING MODE 
Calibrate/Select Gas [ Press [Y/+] to select menu] 

  Fresh air cal? 
  Span cal? 
  Select cal memory?  
  Change span value?  
  Modify cal memory? 
  Change correction factor? 

  

 Change Alarm Limits?  
 High limit? 
 Low limit ? 
 STEL limit? 
 TWA limit? 

 

Change Datalog?  
 Reset Peak/Minimum? 
  
 Clear data? 
 Change data period?   
 Change average type? 

 

Change Monitor Setup?                         
 Change Op Mode?  
 Change Site ID? 
 Change User ID? 
 Change Alarm Mode?  
 Change User Mode? 
 Change Date? 
 Change Time? 
 Change Lamp? 
 Change Pump Duty Cycle? 
 Change Unit? 
 Change Dilution Ratio? 
 Change Output? 
 Change DAC Range? 
 Set Temperature Unit 

[N/-] 

[Y/+] 

[N/-]  
[MODE]

[N/-] 
[Y/+] 

[MODE] [N/-]

[N/-] 
[Y/+] 

[MODE] [N/-]

[N/-] 
[Y/+] 

[MODE] [N/-]



 

 

 
 
 

RAE Systems, Inc. Contact Information 
 

Main Office: 3775 N. First St. 
San Jose, CA 95134-1708 
USA 

Telephone: 408-952-8200 
Fax: 408-952-8480 

Instrument Sales: 877-723-2878 
Email: RaeSales@raesystems.com 

Website: www.raesystems.com 
Technical Service: 888-723-4800 

Tech@raesystems.com 
 
Special Note 
If the monitor needs to be serviced, contact either: 

1. The RAE Systems distributor from whom the monitor was 
purchased; they will return the monitor on your behalf. 

2. The RAE Systems Technical Service Department. Before 
returning the monitor for service or repair, obtain a 
Returned Material Authorization (RMA) number for proper 
tracking of your equipment. This number needs to be on all 
documentation and posted on the outside of the box in 
which the monitor is returned for service or upgrade. 
Packages without RMA Numbers will be refused at the 
factory. 
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Hardware Limited Warranty
Trimble Navigation Limited warrants that this hardware product (the 
“Product”) will perform substantially in accordance with published 
specifications and be substantially free of defects in material and 
workmanship for a period of one (1) year starting from the date of 
delivery. The warranty set forth in this paragraph shall not apply to 
software products. 

Software License, Limited Warranty
This Trimble software product, whether provided as a stand-alone 
computer software product, built into hardware circuitry as firmware, 
embedded in flash memory, or stored on magnetic or other media, (the 
“Software”) is licensed and not sold, and its use is governed by the terms 
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providing different limited warranty terms, exclusions and limitations, 
the following terms and conditions shall apply. Trimble warrants that 
this Trimble Software product will substantially conform to Trimble’s 
applicable published specifications for the Software for a period of one 
(1) year, starting from the date of delivery.

Warranty Remedies
Trimble's sole liability and your exclusive remedy under the warranties 
set forth above shall be, at Trimble’s option, to repair or replace any 
Product or Software that fails to conform to such warranty 
(“Nonconforming Product”) or refund the purchase price paid by you for 
any such Nonconforming Product, upon your return of any 
Nonconforming Product to Trimble in accordance with Trimble’s 
standard return material authorization procedures. 

Warranty Exclusions and Disclaimer
These warranties shall be applied only in the event and to the extent that 
(i) the Products and Software are properly and correctly installed, 
configured, interfaced, maintained, stored, and operated in accordance 
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warranties shall not apply to, and Trimble shall not be responsible for 
defects or performance problems resulting from (i) the combination or 
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supplied or specified by Trimble; (ii) the operation of the Product or 
Software under any specification other than, or in addition to, Trimble's 
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installation, modification, or use of the Product or Software; (iv) damage 
caused by accident, lightning or other electrical discharge, fresh or salt 

water immersion or spray; or (v) normal wear and tear on consumable 
parts (e.g., batteries). Trimble does not warrant or guarantee the results 
obtained through the use of the Product.
The warranties above state Trimble's entire liability, and your exclusive 
remedies, relating to performance of the products and software. except 
as otherwise expressly provided herein, the products, software, and 
accompanying documentation and materials are provided “as-is” and 
without express or implied warranty of any kind by either Trimble 
Navigation Limited or anyone who has been involved in its creation, 
production, installation, or distribution including, but not limited to, the 
implied warranties of merchantability and fitness for a particular 
purpose, title, and noninfringement. the stated express warranties are in 
lieu of all obligations or liabilities on the part of trimble arising out of, or 
in connection with, any products or software. some states and 
jurisdictions do not allow limitations on duration or the exclusion of an 
implied warranty, so the above limitation may not apply to you.
Trimble Navigation Limited is not responsible for the operation or 
failure of operation of GPS satellites or the availability of GPS satellite 
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Limitation of Liability
Trimble’s entire liability under any provision herein shall be limited to 
the amount paid by you for the product or software license. To the 
maximum extent permitted by applicable law, in no event shall Trimble 
or its suppliers be liable for any indirect, special, incidental or 
consequential damages whatsoever under any circumstance or legal 
theory relating in any way to the products, software and accompanying 
documentation and materials, (including, without limitation, damages 
for loss of business profits, business interruption, loss of business 
information, or any other pecuniary loss), regardless whether trimble 
has been advised of the possibility of any such loss and regardless of the 
course of dealing which develops or has developed between you and 
trimble. Because some states and jurisdictions do not allow the 
exclusion or limitation of liability for consequential or incidental 
damages, the above limitation may not apply to you.
Note: The above limited warranty provisions may not apply to products 
or software purchased in the European Union.   Please contact your 
Trimble dealer for applicable warranty information.

Notices

USA
Class B Statement – Notice to Users. This equipment has 
been tested and found to comply with the limits for a 
Class B digital device, pursuant to Part 15 of the FCC rules. 
Contains FCC ID Q23104001. These limits are designed to 
provide reasonable protection against harmful 
interference in a residential installation. This equipment 
generates, uses, and can radiate radio frequency energy and, if not 
installed and used in accordance with the instructions, may cause 
harmful interference to radio communication. However, there is no 
guarantee that interference will not occur in a particular installation. If 
this equipment does cause harmful interference to radio or television 
reception, which can be determined by turning the equipment off and 
on, the user is encouraged to try to correct the interference by one or 
more of the following measures:
– Reorient or relocate the receiving antenna.
– Increase the separation between the equipment and the receiver.
– Connect the equipment into an outlet on a circuit different from that 

to which the receiver is connected.
– Consult the dealer or an experienced radio/TV technician for help.
– Changes and modifications not expressly approved by the 

manufacturer or registrant of this equipment can void your authority 
to operate this equipment under Federal Communications 
Commission rules.

Canada
This digital apparatus does not exceed the Class B limits for radio noise 
emissions from digital apparatus as set out in the radio interference 
regulations of the Canadian Department of Communications.
Le présent appareil numérique n’émet pas de bruits radioélectriques 
dépassant les limites applicables aux appareils numériques de Classe B 
prescrites dans le règlement sur le brouillage radioélectrique édicté par 
le Ministère des Communications du Canada.

Europe
This product has been tested and found to comply with 
the requirements for a Class B device pursuant to 
European Council Directive 89/336/EEC on EMC, thereby 
satisfying the requirements for CE Marking and sale 
within the European Economic Area (EEA). Contains 
Infineon radio module ROK 104001. These requirements are designed to 
provide reasonable protection against harmful interference when the 
equipment is operated in a residential or commercial environment.

Australia and New Zealand
This product conforms with the regulatory requirements of 
the Australian Communications Authority (ACA) EMC 
framework, thus satisfying the requirements for C-Tick 
Marking and sale within Australia and New Zealand. 



Trimble and the Environment
At Trimble, we recognize the importance of minimizing the environmental 
impacts of our products. We endeavor to meet your needs, not only when 
you purchase and use our products, but also when you are ready to dispose 
of them. That is why Trimble is actively pursuing, and will continue to 
pursue, the expanded use of environmentally friendly materials in all its 
products, and why we have established a convenient and environmentally 
friendly recycling program.

As Trimble makes additional recycling facilities available for your use, we 
will post their locations and contact information to our Recycling 
Instructions web page.

For product recycling instructions and more information, please go to 
www.trimble.com/environment/summary.html.

Europe
To recycle Trimble WEEE (Waste from Electrical and Electronic 
Equipment), do one of the following:
– call +31 497 53 2436, and ask for the WEEE Associate
– mail a request to:

Trimble Europe BV
c/o Menlo Worldwide Logistics
Meerheide 455521 DZ Eersel, NL

Taiwan - Battery Recycling Requirements
The product contains a removable Lithium-Ion battery. 
Taiwanese regulations require that waste batteries are recycled. 

End User License Agreement
IMPORTANT, READ CAREFULLY. THIS END USER LICENSE 
AGREEMENT (“AGREEMENT”) IS A LEGAL AGREEMENT BETWEEN 
YOU AND TRIMBLE NAVIGATION LIMITED (“TRIMBLE”) AND 
APPLIES TO THE COMPUTER SOFTWARE PROVIDED WITH THE 
TRIMBLE PRODUCT PURCHASED BY YOU (WHETHER BUILT INTO 
HARDWARE CIRCUITRY AS FIRMWARE, EMBEDDED IN FLASH MEMORY 
OR A PCMCIA CARD, OR STORED ON MAGNETIC OR OTHER MEDIA), OR 
PROVIDED AS A STAND-ALONE COMPUTER SOFTWARE PRODUCT, AND 
INCLUDES ANY ACCOMPANYING PRINTED MATERIALS AND ANY 
“ONLINE” OR ELECTRONIC DOCUMENTATION (“SOFTWARE”). THE 
SOFTWARE ALSO INCLUDES ANY SOFTWARE, (INCLUDING, WITHOUT 
LIMITATION, UPGRADES AND UPDATES), THAT YOU DOWNLOAD FROM 
TRIMBLE’S WEB SITE. YOU HAVE ACQUIRED A TRIMBLE PRODUCT 
(“DEVICE”) THAT INCLUDES SOFTWARE, SOME OF WHICH WAS 
LICENSED BY TRIMBLE FROM MICROSOFT LICENSING INC. OR ITS 
AFFILIATES (COLLECTIVELY “MS”). THOSE INSTALLED SOFTWARE 
PRODUCTS OF MS ORIGIN, AS WELL AS ASSOCIATED MEDIA, PRINTED 
MATERIALS, AND “ONLINE” OR ELECTRONIC DOCUMENTATION (“MS 
SOFTWARE”) ARE PROTECTED UNDER THIS AGREEMENT AND BY 
COPYRIGHT LAWS AND INTERNATIONAL COPYRIGHT TREATIES, AS 
WELL AS OTHER INTELLECTUAL PROPERTY LAWS AND TREATIES. THE 
SOFTWARE IS LICENSED, NOT SOLD. ALL RIGHTS RESERVED. THE MS 
SOFTWARE INCLUDES SOFTWARE ALREADY INSTALLED ON THE 
DEVICE (“DEVICE SOFTWARE”) AND MS SOFTWARE CONTAINED ON 
THE CD-ROM DISK (“COMPANION CD”).

BY INSTALLING, COPYING OR OTHERWISE USING THE 
SOFTWARE, YOU AGREE TO BE BOUND BY THE TERMS OF THIS 
AGREEMENT. IF YOU DO NOT AGREE TO THE TERMS OF THIS 
AGREEMENT, DO NOT USE THE DEVICE OR COPY THE 
SOFTWARE. INSTEAD, PROMPTLY RETURN THE UNUSED 
SOFTWARE AND ACCOMPANYING TRIMBLE PRODUCT TO THE 
PLACE FROM WHICH YOU OBTAINED THEM FOR A FULL 
REFUND. ANY USE OF THE SOFTWARE, INCLUDING, BUT NOT 
LIMITED TO USE ON THE DEVICE, WILL CONSTITUTE YOUR 
AGREEMENT TO THIS AGREEMENT (OR RATIFICATION OF ANY 
PREVIOUS CONSENT).

www.trimble.com/environment/summary.html
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Safety and Warnings 

Safety and Warnings

.1 Battery Safety
The rechargable Lithium-ion battery that is used in the GPS Pathfinder® Pro series 
receivers (the ProXT™ and ProXH™ receivers) is supplied partially charged. Charge the 
battery completely (see Charging the Battery, page 10) before using it for the first 
time. If the battery has been stored for longer than six months, charge it before use (see 
Storage, page 32).

See also Disposing of the battery, page 8. 

C WARNING – Do not damage the rechargeable Lithium-ion battery. A damaged battery 
can cause an explosion or fire, and can result in personal injury and/or property damage. 
To prevent injury or damage: 
- Do not use or charge the battery if it appears to be damaged. Signs of damage include, 
but are not limited to, discoloration, warping, and leaking battery fluid. 
- Do not expose the battery to fire, high temperature, or direct sunlight. 
- Do not immerse the battery in water. 
- Do not use or store the battery inside a vehicle during hot weather. 
- Do not drop or puncture the battery. 
- Do not open the battery or short-circuit its contacts.

C WARNING –  Avoid contact with the rechargeable Lithium-ion battery if it appears to be 
leaking. Battery fluid is corrosive, and contact with it can result in personal injury and/or 
property damage. 
To prevent injury or damage:
- If the battery leaks, avoid contact with the battery fluid. 
- If battery fluid gets into your eyes, immediately rinse your eyes with clean water and 
seek medical attention. Do not rub your eyes! 
- If battery fluid gets onto your skin or clothing, immediately use clean water to wash off 
the battery fluid.

C WARNING – Charge and use the rechargeable Lithium-ion battery only in strict 
accordance with the instructions. Charging or using the battery in unauthorized 
equipment can cause an explosion or fire, and can result in personal injury and/or 
equipment damage. 
To prevent injury or damage: 
- Do not charge or use the battery if it appears to be damaged or leaking.
- Charge the Lithium-ion battery only in a Trimble product that is specified to charge it. Be 
sure to follow all instructions that are provided with the battery charger.
- Discontinue charging a battery that gives off extreme heat or a burning odor.
- Use the battery only in Trimble equipment that is specified to use it. 
- Use the battery only for its intended use and according to the instructions in the product 
documentation.



  Safety and Warnings

vi      GPS Pathfinder Pro series User Guide

C WARNING – When the battery is charged outside the receiver, the contacts may become 
very hot and there is a risk that you could burn yourself on the exposed metal.

.2 AC Adaptor Safety
An international AC adaptor kit is provided with the GPS Pathfinder Pro series 
receivers.

C WARNING – To use AC adaptors safely: 
- Use only AC adaptors intended for the ProXT and ProXH receiver. Using any other 
external power source can damage your product and may void your warranty.
- Make certain that the input voltage on the adaptor matches the voltage in your 
location.
- Make certain that the adaptor has prongs compatible with your outlets. 
- AC adaptors are designed for indoor use only. Avoid using the AC adaptor in wet 
outdoor areas. 
- Unplug the AC adaptor from power when not in use.
- Do not short the output connector.

.3 Magnetic mount
The GPS Pathfinder Pro series receiver can be mounted on top of a magnetic mount 
and placed on top of a vehicle.

C WARNING – If you mount a GPS Pathfinder Pro series receiver on top of a vehicle, make 
sure that the retaining screw is firmly fastened. If the receiver detaches during travel, it 
could seriously injure you and other road users.
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Introduction

Introduction 1

Welcome to the GPS Pathfinder Pro series User Guide. This manual describes how to 
use a Trimble® GPS Pathfinder® Pro series receiver (a ProXT™ or ProXH™ receiver).

The GPS Pathfinder Pro series receivers are high-performance GPS receivers. They 
have an integrated antenna and receiver, a user-removable battery, and Bluetooth® 
wireless technology for connectivity with field computers.

1.1 Related information
Sources of related information include the following:

• Help - the GPS Controller software that is provided with the receivers has built-
in, context-sensitive help that lets you quickly find the information you need.

For more information on other software and hardware, refer to the 
documentation provided with the product as well as the product pages on the 
Trimble website at www.trimble.com/product.shtml.

• For more information on GPS, go to www.trimble.com/gps.

• For more information on Bluetooth wireless technology, go to 
www.bluetooth.com.

• Trimble training courses – consider a training course to help you use your GPS 
system to its fullest potential. For more information, go to the Trimble website 
at www.trimble.com/training.html.

1.2 Technical assistance
If you have a problem and cannot find the information you need in the product 
documentation, go to the Trimble technical support website 
(www.trimble.com/support_trl.asp), which contains extra support documentation.

If you cannot find the information you need, you can purchase Priority Support by 
going to www.trimble.com/mgis_rqst_home.asp. If you already have Priority 
Support, you can also use this link to request support from your Trimble Dealer. 

1.3 Your comments
Your feedback about the supporting documentation helps us to improve it with each 
revision. E-mail your comments to ReaderFeedback@trimble.com.

http://www.trimble.com/training.html
http://www.trimble.com/support_trl.asp
http://www.trimble.com/support_trl.asp
http://www.trimble.com/support_trl.asp
http://www.trimble.com/mgis_rqst_home.asp
http://www.trimble.com/mgis_rqst_home.asp
mailto:ReaderFeedback@trimble.com
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Getting Started with a GPS 
Pathfinder Pro series Receiver 1

This section describes how to set up and get started with a GPS Pathfinder Pro series 
receiver.

1.4 What’s in the box?
When you receive a GPS Pathfinder Pro series receiver, check that you have received all 
the components, as detailed on the packing list, see Figure 1.1. 

The standard components are shown below. Depending on the system that you have 
purchased, you may have received additional components.

Figure 1.1 GPS Pathfinder Pro series receiver components

 Inspect all contents for visible damage (scratches or dents). If any components appear 
damaged, notify the shipping carrier. Keep the shipping and packaging material for the 
carrier’s inspection.

Power supply

Battery pack

Null modem cable

Belt clip

International AC adaptor kit

CD (User Guide and software)
Screwthread adaptor

GPS Pathfinder Pro series receiver
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1.5 Accessories
The following optional accessories are available:

• Backpack

• Range pole

• Range pole bracket

• Zephyr™ GPS antenna kit

• External patch antenna with 1.5 meter cable

• External patch antenna with 5 meter cable

• Hard carry case

• Serial port splitter cable

• Spare battery pack

• Spare belt clip

• Spare screwthread adaptor

• Spare power supply and adaptor kit

For more information, go to the Trimble website at www.trimble.com/.

1.6 Software provided with the receiver

16.1 GPS Controller software

The GPS Controller software runs on a desktop or field computer and enables you to:

• configure a GPS Pathfinder Pro series receiver’s GPS settings, for example PDOP, 
Elevation, and Signal-to-Noise ratio masks 

• configure the GPS Pathfinder Pro series receiver to use real-time DGPS sources

• configure the GPS Pathfinder Pro series receiver to output NMEA data

• view status information about the GPS Pathfinder Pro series receivers, satellites, 
and real-time correction sources 

• view satellite prediction information in the field to help you plan your data 
collection session 

See also the GPS Controller Software Quick Reference Guide.
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Installing the GPS Controller software

To install the GPS Controller software on an office computer or field computer, follow 
the installation instructions provided on the GPS Pathfinder Pro series CD. 

The software provided with the receivers will run on the following Microsoft platforms:

• Microsoft® Windows Mobile™ 2003 software (or later)

• Windows® CE .NET version 4.0 or later

• Windows 2000

• Windows XP Home, Professional, and Tablet PC Edition 

16.2 Bluetooth Activation Manager 

The GPS Pathfinder Pro series receivers are shipped with Bluetooth wireless 
technology activated. The Bluetooth Activation Manager runs on the desktop only and 
enables you to:

• deactivate the Bluetooth radio in a GPS Pathfinder Pro Series receiver to prevent 
it being accidentally turned on in the field.

• deactivate the Bluetooth radio on a GPS Pathfinder Pro series receiver if you 
have to turn it off due to the country or area in which you are working

• reactivate the Bluetooth radio if it has been deactivated

Note – Once you reactivate Bluetooth, turn on the receiver and then turn on the Bluetooth 
radio. For more information, see Turning on or turning off the Bluetooth radio 
independently of the receiver, page 14.

Installing the Bluetooth Activation Manager

Follow the installation instructions provided on the GPS Pathfinder Pro series CD. 

This utility runs only on a desktop computer. 

1.7 Software used with the GPS Pathfinder Pro series 
receiver

You can use the following software with the GPS Pathfinder Pro series receivers:

• TerraSync™ software, version 2.50 or later

• GPS Analyst™ extension for ESRI ArcGIS software, version 1.10 or later

• GPScorrect™ extension for ESRI ArcPad software, version 1.10 or later

• GPS Controller software, version 2.00 or later

• NMEA applications

• Applications developed with the GPS Pathfinder Tools SDK, version 2.00 or later
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1.8 Parts of the GPS Pathfinder Pro series receivers
The hardware features of a GPS Pathfinder Pro series receiver are shown in Figure 1.2 
and Figure 1.3, page 6. 

       

Figure 1.2 Top view of a GPS Pathfinder Pro series receiver

Feature Description

Integrated GPS receiver and 
antenna

Integrated SBAS receiver
EVEREST™ multipath rejection technology
ProXT - L1 internal antenna and receiver

ProXH - L1 internal antenna, L1/L2-aided GPS receiver using H-Star™ 
technology

Integrated Bluetooth radio Cable-free connections to a range of Bluetooth-enabled field computers

Power button Press to turn on or turn off the receiver and the Bluetooth radio (if enabled)

External antenna connection Connect to the optional external antenna

LED status lights Power, GPS, and Bluetooth

Power button

Integrated GPS receiver and antenna

Integrated Bluetooth radio

External antenna connector

LED status lights
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Figure 1.3 Bottom view of a GPS Pathfinder Pro series receiver

1.9 Using a GPS Pathfinder Pro series Receiver
To start using a GPS Pathfinder Pro series receiver, complete the following steps: 

1. Charge the rechargeable Lithium-ion battery (see page 10).

2. Install the GPS Controller software on your office computer and/or field 
computer. 

3. Turn on the receiver and the Bluetooth radio (see page 13).

4. Mount the receiver (see page 16).

5. Connect the receiver to a field computer (see page 20).

6. Connect the receiver to a real-time device, if required (see page 23).

7. Collect GPS data (see page 25).

Feature Description

Accessory interface Common interface to accessories (belt clip or range pole)

Serial port Serial (COM) connection to a field computer or real-time source. Contains two 
bi-directional serial ports (requires a splitter cable)

Power - battery connector Charge the battery in or out of the receiver

Rechargeable Lithium-ion 
battery

User-replaceable - no tools required

All-day operation with GPS and Bluetooth wireless technology
Own LED (not shown) shows charging status when the battery is charged 
outside the receiver.

Accessory interface

Serial port

Power - battery connector
Rechargeable Lithium-ion battery
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Batteries and Power 1

1.1 Introduction
The GPS Pathfinder Pro series receivers use a rechargeable Lithium-ion battery that is 
user replaceable. Additional battery packs can be carried and quickly changed in the 
field.

When fully charged, the internal battery of the receiver provides enough power for a 
full working day. 

The rechargeable Lithium-ion battery is supplied partially charged. Use the AC power 
adaptor to charge the battery completely before using it for the first time. If the battery 
has been stored for longer than six months, charge it before use. See Charging the 
Battery, page 10.

1.2 Safety warnings

12.1 Battery safety

C WARNING – Do not damage the rechargeable Lithium-ion battery. A damaged battery 
can cause an explosion or fire, and can result in personal injury and/or property damage. 
To prevent injury or damage: 
- Do not use or charge the battery if it appears to be damaged. Signs of damage include, 
but are not limited to, discoloration, warping, and leaking battery fluid. 
- Do not expose the battery to fire, high temperature, or direct sunlight. 
- Do not immerse the battery in water. 
- Do not use or store the battery inside a vehicle during hot weather. 
- Do not drop or puncture the battery. 
- Do not open the battery or short-circuit its contacts.

C WARNING –  Avoid contact with the rechargeable Lithium-ion battery if it appears to be 
leaking. Battery fluid is corrosive, and contact with it can result in personal injury and/or 
property damage. 
To prevent injury or damage:
- If the battery leaks, avoid contact with the battery fluid. 
- If battery fluid gets into your eyes, immediately rinse your eyes with clean water and 
seek medical attention. Do not rub your eyes! 
- If battery fluid gets onto your skin or clothing, immediately use clean water to wash off 
the battery fluid.

C WARNING – Charge and use the rechargeable Lithium-ion battery only in strict 
accordance with the instructions. Charging or using the battery in unauthorized 
equipment can cause an explosion or fire, and can result in personal injury and/or 
equipment damage. 
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To prevent injury or damage: 
- Do not charge or use the battery if it appears to be damaged or leaking.
- Charge the Lithium-ion battery only in a Trimble product that is specified to charge it. Be 
sure to follow all instructions that are provided with the battery charger.
- Discontinue charging a battery that gives off extreme heat or a burning odor.
- Use the battery only in Trimble equipment that is specified to use it. 
- Use the battery only for its intended use and according to the instructions in the product 
documentation.

12.2 AC adaptor safety

An international adaptor kit is provided with the GPS Pathfinder Pro series. This is 
used to charge the battery both in and out of the receiver.

C WARNING – To use AC adaptors safely: 
- Use only AC adaptors intended for the GPS Pathfinder Pro series. Using any other 
external power source can damage your product and may void your warranty.
- Make certain that the input voltage on the adaptor matches the voltage in your 
location.
- Make certain that the adaptor has prongs compatible with your outlets. 
- AC adaptors are designed for indoor use only. Avoid using the AC adaptor in wet 
outdoor areas. 
- Unplug the AC adaptor from power when not in use.
- Do not short the output connector.

1.3 Disposing of the battery
Discharge the Lithium-ion battery before disposing of it. 

When disposing of the battery, be sure to do so in an environmentally sensitive 
manner. Adhere to any local and national regulations concerning battery disposal or 
recycling. See Trimble and the Environment, page iii
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1.4 Removing and replacing the battery
The GPS Pathfinder Pro series has a replaceable Lithium-ion battery. 

To remove the battery:

1. Turn off the receiver (press and briefly hold the Power button).

2. Firmly press the ridges on both sides of the battery (1) and then pull the battery 
out of the cavity (2), see Figure 1.4.

Figure 1.4 Removing the battery

1 (Press)

1 (Press)

2 (Pull)
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To replace the battery:

• Align the battery and then push it carefully into the battery cavity. The spring 
clip holds the battery in position. See Figure 1.5.

Figure 1.5 Replacing the battery

Note – If you accidental short the battery’s output terminals together, the battery will shut 
down for self-protection, and the output voltage will be zero. To reset the battery, plug it 
into the wall charger for a few moments to supply current, which resets the internal 
protector.

1.1 Charging the Battery
The battery takes approximately five hours to charge fully. You can charge the battery 
while it is in the receiver, or you can remove the battery and charge it out of the 
receiver. 

Note – Trimble recommends that you charge the battery in the receiver with the receiver 
switched on. If the receiver is on, the battery reporting is recalibrated at the end of the 
charging process.

11.1 Charging the battery in the receiver 

1. Insert the battery into the receiver.

2. Turn on the receiver. 

Align and push
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3. To connect the battery to power, plug one end of the power connector into the 
battery connector, and use the appropriate wall plug adaptor to connect the 
power supply to mains power. See Figure 1.6.

4. Charge the battery fully until it is running on external power. 

The power LED will be solid amber when the battery is fully charged and 
running on external power.

5. Disconnect the power adaptor. 

Figure 1.6 Charging the battery

10.1 Charging the battery out of the receiver

C WARNING – When the battery is charged outside the receiver, the contacts may become 
very hot and there is a risk that you could burn yourself on the exposed metal.

1. Connect the battery to power. Plug one end of the power connector into the 
battery connector and use the appropriate wall plug adaptor to connect the 
power supply to mains power. 

2. Charge the battery fully until it is running on external power. 

The power LED will be solid amber when the battery is fully charged and 
running on external power.

Note – The battery has its own LED which flashes when charging, and then becomes solid 
when fully charged. See Power status (see page 12).

Battery connector

Power connector

To mains power
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3. Disconnect the power adaptor.

4. To replace the battery, align the battery and then push it carefully into the 
battery cavity. The spring clip holds the battery in position.

1.1 Power status
There are three indicators of the power status of the receiver:

• The power LED on the front of the receiver, see Status information, page 14.

• The battery icon in the status bar of the 
field software ( for example the GPS 
Controller or TerraSync software or the Trimble GPScorrect extension for ESRI 
ArcPad software). 

The left half of the battery icon indicates the charge level of the receiver battery 
(the right half indicates the charge level of the field computer battery). 

– When the receiver battery is fully charged, the left half of the battery icon 
appears green. The level of green drops as the battery charge level drops. 

– When the receiver battery level is low, the left half of the battery is yellow. 

– When the receiver battery level is critical, the left half of the icon is red and 
the icon flashes. 

• The LED on the battery pack. This LED is only visible when the battery is 
removed from the receiver. 

The battery pack LED status modes are as follows: 

1.2 Conserving power
The battery can usually operate for a full day without recharging. However, if you are 
away from the office for an extended period, you may require a spare battery pack.

To conserve battery power as much as possible:

• Use the software or the Power button to turn off the receiver when it is not in 
use.

• Turn off the integrated Bluetooth radio whenever you are not using it (see 
page 14).

Mode Status

Long flash1

1Long flash - one flash per second

Charging

On Fully charged and on external power

Off No status shown when the charger is not connected.
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General Operation 1

If you use Bluetooth wireless technology to connect to the receiver, then you must use 
the Power button to turn on and turn off the receiver.

1.3 Turning on the receiver and the Bluetooth radio
Do one of the following:

• Press the Power button briefly, see Figure 1.7. If you use Bluetooth wireless 
technology to connect to the receiver, you must use this method. 

• Use the software ( for example GPS Controller or TerraSync software) installed 
on your field computer to turn the receiver on. For details, refer to the software 
documentation. 

Figure 1.7 Front panel - Power button

On startup, the three LEDs on the front panel should light up briefly. If they do not light 
up, check that the battery is installed correctly and is charged. After startup, the LED 
patterns show the Status information (see page 14) of the receiver. 

When you first receive the GPS Pathfinder Pro series receiver, the Bluetooth radio is 
activated by default. If the receiver is turned on, the Bluetooth radio is on and ready to 
be used. If the Bluetooth radio is deactivated, the Bluetooth LED will not be lit after 
startup, and you must first activate the radio, see Bluetooth Activation Manager, 
page 4.

When the receiver is turned off and back on again, the Bluetooth radio will be in the 
same state it was in before the power was turned off. For example if the Bluetooth 
radio was turned off when the receiver was turned off, then when the receiver is turned 
back on, the radio will still be off.

Power button
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1.4 Turning off the receiver and the Bluetooth radio
Do one of the following:

• Press and hold the Power button briefly. If you use Bluetooth wireless 
technology to connect to the receiver, you must use this method.

• Use the software ( for example GPS Controller or TerraSync software) installed 
on your field computer to turn off the receiver. For details refer to the software 
documentation. 

Note – If a GPS Pathfinder Pro series receiver is connected to a field computer with a cable, 
and has been turned on or off by the software, you can still use the Power button to 
independently turn on or turn off the receiver.

1.5 Turning on or turning off the Bluetooth radio 
independently of the receiver

If the receiver is turned on, press the Power button and hold it for 5 seconds to turn on 
or turn off the Bluetooth radio. 

Note – If you toggle Bluetooth off, this turns off the radio, but does not deactivate Bluetooth. 
For more information, see Bluetooth Activation Manager, page 4. 

1.6 Status information
When you turn the receiver on, the Power, GPS, and Bluetooth LEDs on the front panel 
light up as the receiver starts up, see Figure 1.8.

 

Figure 1.8 Front panel - LEDs

LEDs

Power GPS Bluetooth
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During operation, the LEDs provide the following status information:

LED Color Mode Status

Power Green Solid Good 

Red Short flash1

1 Short flash - one flash ever three seconds

Low

Amber Short flash Charging 

Amber Solid Fully charged and on external power

GPS Green Long flash2

2 Long flash - one flash per second

Generating positions

Green Rapid flash3 

3 Rapid flash - two flashes per second

Too few satellites or poor geometry

Bluetooth Blue Waiting heartbeat 
flash4 

4 Waiting heartbeat flash - one flash every three seconds

Activated and waiting

Blue Long flash Activated and connected

Blue Off Bluetooth has not been activated or has been turned off

Blue Toggle flash5

5 Toggle flash - five short flashes over two seconds

The battery also has an LED, which is visible only if the battery is charged out of the 
receiver. See Power status, page 12.

Bluetooth toggled on and off event
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Mounting the GPS Pathfinder Pro 
series Receiver 1

The receiver has an accessory interface that enables you to mount the receiver on a 
range of equipment, and easily change between them.

The receiver can be mounted:

• on a screwthread adapter (a standard accessory, provided with the GPS 
Pathfinder Pro series receiver) for use on a backpack, range pole, or vehicle 
magnetic mount

• on a belt clip (a standard accessory, provided with the GPS Pathfinder Pro series 
receiver) 

• on the side of a range pole, with a Zephyr antenna on top of the pole

1.7 Mounting the receiver on top of a backpack, range pole 
or magnetic mount

C WARNING – If you mount a GPS Pathfinder Pro series receiver on top of a vehicle, make 
sure that the retaining screw is firmly fastened. If the receiver detaches during travel, it 
could seriously injure you and other road users.

Note – The rangepole bracket contains an insert, which can be reversed to allow the 
bracket to attach to 1" or 1 1/4" diameter poles.

1. Make sure that the insert in the rangepole bracket is the correct size to allow the 
bracket to be used with 1" or 1 1/4" diameter poles.

2. Attach the screw thread adaptor to the pole on a backpack, range pole, or 
magnetic mount.

3. Slide the receiver onto the screwthread adaptor, see Figure 1.9.
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4. If you are mounting the receiver onto a vehicle roof, make sure that the retaining 
screw is firmly fixed.

Figure 1.9 Mounting the receiver onto the screwthread adaptor

To unclip the receiver, lift the tab of the accessory interface to release the receiver and 
then slide the receiver off the mounting attachment. 

1.1 Mounting the receiver on the belt clip
If you use the internal antenna, you can mount the receiver horizontally with the 
antenna facing toward the sky. If you use the external patch antenna, you can mount 
the receiver vertically. 

1. Position the belt clip for vertical or horizontal use.

2. Slide the receiver onto the belt clip.    

To unclip the receiver, lift the tab of the accessory interface to release the receiver and 
then slide the receiver off the mounting attachment. 

1.1 Mounting the ProXH receiver on the side of a range 
pole with the Zephyr Antenna

1. Fix the range pole bracket to the side of the range pole.

2. Slide the receiver onto the bracket.

Slide
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3. Attach the Zephyr antenna to the top of the pole and then connect the antenna 
cable to the antenna and the receiver, see Figure 1.10.

Figure 1.10 Attaching the external antenna

To unclip the receiver, lift the tab of the accessory interface to release the receiver and 
then slide the receiver off the mounting attachment. 
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Connecting the GPS Receiver 1

You can connect devices to a GPS Pathfinder Pro series receiver using Bluetooth 
wireless technology, or through the serial port, or by a combination of the two 
methods. To access both receiver serial ports, use a splitter cable. Connection options 
are as follows: 

Note the following:

• You cannot have more than one TSIP or RTCM connection.

• To configure the receiver to output NMEA on port 1, use the GPS Controller 
software.

• To configure the receiver to use RTCM on port 1 when you use Bluetooth 
wireless technology, use the GPS Controller or TerraSync software, or the 
GPScorrect extension. 

1.1 Connecting to the GPS Receiver with Bluetooth 
Wireless Technology 

Bluetooth wireless technology is an industry standard specification that eliminates the 
need for cables between Bluetooth-enabled mobile devices. See Figure 1.11, page 20. 

To communicate using a Bluetooth connection, a field computer (a client) scans the 
Bluetooth radio frequency to discover other Bluetooth devices. Once it discovers a 
host ( for example a GPS receiver), the client selects the service that it will use. A 
service defines what type of information can be transferred to or from the host, and 
how to transfer it.

The GPS Pathfinder Pro series receivers use an integrated Bluetooth radio to establish 
a short-range wireless connection to a Bluetooth-enabled field computer that is within 
range. The receivers support only a serial port profile (SPP). When you first receive the 
GPS Pathfinder Pro series receiver, the Bluetooth radio is activated by default. If the 
receiver is turned on, the receiver is on and ready to be used. This means that a 
Bluetooth-enabled field computer can connect to a GPS Pathfinder Pro series receiver. 

Receiver port Description

Port 1 (serial cable) TSIP (default), NMEA, or RTCM

Port 2 (splitter cable) NMEA (out) or RTCM (in)
These settings are Off by default

Bluetooth Port 1 NMEA or TSIP

Bluetooth Port 2 NMEA or TSIP
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Figure 1.11  Bluetooth wireless connection 

11.1 Setting up the Bluetooth radio

On the field computer, configure the computer to not require authentication or secure 
connection. The receiver cannot exchange a password during connection to 
authenticate, bond, or pair devices.

Make a note of the field computer’s COM port that you use for this connection. 

11.2 Connecting to the receiver

Note – Before you can start using Bluetooth technology, you must ensure that it is set up on 
your field computer or office computer. Use the Bluetooth Manager software provided with 
your field or office computer to set up the serial port connections on your field or office 
computer.

On the field computer:

1. Scan for devices.

2. Select the Pro series receiver from the list of devices.

3. Depending on the software that is running on your computer, you may need to 
select the service to connect to. The Pro series receivers offer two Bluetooth 
ports for NMEA or TSIP. If required, double-click to access the list of services. 

4. As required, confirm the connection to the device and the service. 

Once you establish this connection between the field computer and the receiver, 
configure the field software to use the connection. The Bluetooth LED shows that 
Bluetooth technology is connected to the port but you must set the software to use 
this connection and data.

Field device
(client)

GPS Pathfinder Pro series receiver
(Host for GPS data)



GPS Pathfinder Pro series User Guide     21

Connecting the GPS Receiver

10.1 Field software (Bluetooth connection)

1. Open the field software.

2. Select the COM port assigned on the field computer for this Bluetooth 
connection.

3. If required, select NMEA or TSIP. 

4. Connect to the receiver. 

Note – Unless the software is a TSIP application, the system automatically outputs NMEA.

Note – If you use Bluetooth technology to connect to the receiver, then you must use the 
Power button to turn on and turn off the receiver.

For more information, refer to the documentation for your software.

10.1 Multiple Bluetooth connections

You can connect to both Bluetooth ports on the receiver but you cannot have more 
than one TSIP connection. 

1.1 Connecting to the GPS Receiver using a Serial Port
You can connect devices to a GPS Pathfinder Pro series receiver using the serial port. 
To access both receiver serial ports, use the optional splitter cable, which contains two 
bi-directional ports.

1. Make sure that you have all the required accessories to enable a serial 
connection. If you are using a splitter cable, make sure that it is connected to the 
correct port.

2. To connect to the receiver TSIP or NMEA serial port, connect the system as 
shown in Figure 1.12 to Figure 1.14.

a. Connect the null-modem cable supplied with your receiver (or the custom 
serial cable supplied with your field computer) into the serial (COM) port of 
the office computer or field computer. 

b. Select the appropriate COM port on your field computer. 

C CAUTION – Using a null modem cable to provide NMEA output from port 2 of a GPS 
Pathfinder Pro series receiver can cause serial communications to jam on some field 
computers. The communications problem can cause the field computer to slow down or 
stop responding. To provide NMEA output to another device, Trimble recommends that 
you connect the optional NMEA/RTCM splitter cable (P/N 55443-00) to the receiver, 
connect the receiver to the field computer and then enable NMEA output.

Note – If you use the software to turn on the receiver, then you can use the software or the 
Power button to turn off the receiver. If you used the Power button to turn on the receiver, 
and then used the software to connect or disconnect the receiver, you must use the Power 
button to turn off the receiver. 
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Figure 1.12 Connecting a GPS Pathfinder Pro series receiver to a field computer with a 
standard serial port

Figure 1.13 Connecting a GPS Pathfinder Pro series receiver to a field computer with a 
custom serial port

GPS Pathfinder Pro series receiver

Null-modem cable

Field computer with standard serial port

Field computer with 

GPS Pathfinder Pro series receiver

standard serial port

Custom cable supplied with field computer
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Figure 1.14 Connecting a GPS Pathfinder Pro series receiver to a field computer using a 
serial port splitter cable

10.1 Field software (serial connection)

The settings on the field software are similar to those made when connecting to a field 
computer using Bluetooth wireless technology. See Field software (Bluetooth 
connection), page 21.

1.1 Connecting a real-time device to the GPS receiver
You can configure the receiver to use RTCM from an external source on port 1 (serial 
cable) if you are using Bluetooth wireless technology to connect to your field 
computer, or on port 2 (splitter cable) if you are using a serial connection to your field 
computer. 

1. Make sure that you have all the required accessories to enable a serial 
connection.

2. Do one of the following:

– If you are using Bluetooth wireless technology, connect the serial cable 
between the device and port 1 on the receiver. 

– Connect the serial cable between the device and the Data In port on the 
splitter cable’s port 2. 

Splitter cable

GPS Pathfinder Pro series receiver

Field computer

Null-modem
cable

Connect to a real-time
device or TSIP

Connect to an NMEA device

with standard serial port
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3. In the GPS Controller or TerraSync software, or 
the GPScorrect extension:

a. Select Setup from the Status list button.

b. Tap Real-time Settings. The Real-time 
Settings form appears.

c. In the Choice 1 field, select External Source.

d. To open the External Source Settings form, 
tap the setup button  next to the 
Choice 1 field. 

e. In the Connections Method field of the 
External Source Settings form, select 
Receiver Port. 

f. To open the Receiver Port Settings form, tap the setup button  next to the 
Port field.

g. Select the port to which your real-time device is connected:

– Port 1 (serial), if connecting directly with a null modem cable

– Port 2 (splitter), if connecting to the Data In port on the splitter.

4. Configure the Baud rate, parity, stop bits, and flow control as required for the 
real-time source. 

5. Tap OK.
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Collecting GPS Data 1

1.1 What is GPS?
The Global Positioning System (GPS) is a satellite-based positioning system operated 
by the U.S. Department of Defense (DoD). A constellation of operational NAVSTAR 
satellites orbit the earth every 12 hours, providing worldwide, all-weather, 24-hour 
time and position information.

For more information about GPS concepts, refer to the Mapping Systems General 
Reference at www.trimble.com/gps/.

This section provides information on using GPS in an application:

• GPS COM Ports, page 25

• Configuring a GPS Application, page 25

• Getting a Clear View of the Sky, page 26

• Configuring GPS quality control settings to suit your requirements and the 
current GPS conditions, see GPS Quality Control with the GPS Controller 
Software, page 26

• Using mission planning to identify the best times of the day for working with 
GPS, see Planning a data collection session, page 28

• Using Real-time Corrections from other sources, page 29

1.2 GPS COM Ports
The GPS Pathfinder Pro series receivers have four COM ports for communicating with 
software field computers or external devices. Each port is used for a particular type of 
communication, but some protocols can be used on different ports. The Bluetooth 
radio and the serial ports can be used concurrently to output NMEA data.   

For more information on which protocols can be used on each port, see the table on 
page 19.          

1.3 Configuring a GPS Application
Irrespective of whether you are using Bluetooth or a serial port connection, you must 
select the appropriate COM port on your field computer for the connection you 
require. See Field software (Bluetooth connection), page 21 or Field software 
(serial connection), page 23.
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1.4 Getting a Clear View of the Sky
To receive signals from GPS satellites, the receiver must have a clear view of the sky. 
The internal antenna is located under the Trimble logo. You do not have to have the 
receiver perfectly level, but keep the antenna facing upward, not downward or 
sideways.

Anything that blocks light also blocks signals. Satellite signals can be blocked by 
people, buildings, heavy tree cover, large vehicles, or powerful transmitters. GPS signals 
can go through leaves, plastic, and glass, but these all weaken the signal.

Although the receiver can be used on a belt clip, you will achieve better results when 
you mount the receiver on a backpack or rangepole, as this will give the receiver a 
better view of the sky.

1.5 GPS Quality Control with the GPS Controller Software
Note – The GPS Controller software duplicates the status and setup features of the 
TerraSync software and the GPScorrect extension for ESRI ArcPad software. If one of these 
applications is installed on your field computer, it can be used instead of the GPS 
Controller software. Version 2.00 of the GPS Controller software also enables you to output 
NMEA data from the receiver. 

By default, the receiver is configured to receive satellite signals in most conditions. To 
check the current GPS status, or to configure the GPS receiver, connect your field 
computer using the GPS Controller software, which is provided with the receiver. 

The GPS Controller software also includes a Plan section for mission planning (see 
page 28) and a Real-time section for configuring and monitoring real-time correction 
sources.

Use the graphical Skyplot section, see Figure 1.15, or the Satellite Info section to view 
detailed GPS information, and to adjust the quality and yield of the GPS positions you 
are receiving. Use the GPS slider to select predefined settings, or configure customized 
settings.
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Figure 1.15 Details on the Skyplot screen

For more information on the software used on your field computer, refer to the 
documentation for that application.

15.1 GPS Settings form

Use the GPS Settings form in the GPS Controller 
software to configure the settings you require for GPS 
positions in either Slider or Custom mode.

You can also use the GPS Controller software to 
configure the receiver to use velocity filtering or to 
output NMEA data.

To open the GPS Settings form, do one of the following:

• Tap GPS Settings in the Setup section.

• Tap  in the Skyplot section, Satellite Info 
section, or Plan section. 

Configuring GPS settings in Slider mode

Select the slider check box. The slider control appears on the GPS slider, and some 
fields in the form become read-only. The values in these fields change as the slider 
control position changes.

The GPS slider is the same as the slider in the Setup area of the Skyplot and Satellite 
Info sections. If you change the slider control position in the GPS Settings form, it also 
changes in the Setup area.

Skyplot

DOP graph (depending on
configuration; either PDOP or
HDOP)

Slider, used to adjust 

Battery icon, shows receiver
and field computer battery
levels

Current DOP

Real-time icon

Current estimated accuracy

Current position

Setup button - access to GPS
Settings form

SV count

External antenna 
connection icon

Elevation mask

GPS settings

SNR graph shows signal
strength of the satellites
that the receiver is tracking

SBAS DGPS satellite
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Configuring GPS settings in Custom mode

Clear the slider check box. The slider control disappears from the GPS slider, and the 
remaining fields change to editable numeric fields. To specify the required GPS 
settings, enter values in these fields.

Configuring velocity filtering

You can use velocity filtering to smooth GPS positions when collecting lines or areas in 
high multipath environments. To apply velocity filtering, you must:

– configure Velocity Filtering to Auto on the GPS Settings form

– use real-time corrections, or collect data with SuperCorrect set to On in the 
TerraSync software or GPScorrect extension

Configuring the receiver to output NMEA data

You can configure the receiver to output NMEA data on the serial port, including Port 2 
when using the splitter cable, or with Bluetooth wireless technology. You can also 
configure the serial port settings, the types of messages to output, and the output 
interval.

15.2 Planning a data collection session

To maximize productivity, plan GPS data collection 
around the times of the day when satellite geometry is 
best. 

The GPS Controller software has a Plan section with an 
animated skyplot and DOP (satellite geometry) graph 
for your position for the next 12 hours. 

In the Plan section, you can check the planning skyplot 
as you play a session, then use the timeline to zoom in 
on times when geometry is poor. As you adjust GPS 
settings, the Plan section is updated, so you can see the 
effect of different quality control settings.

Note – If TerraSync software or the GPScorrect extension for ArcPad is installed, you can 
use the planning feature in that application instead of in GPS Controller software.

15.3 Using Satellite Based Augmentation System (SBAS) corrections

The GPS Pathfinder Pro series receivers have an integrated SBAS receiver that uses 
WAAS (Wide Area Augmentation System), or EGNOS (European Geostationary 
Navigation Overlay System) correction messages to improve GPS accuracy. 



GPS Pathfinder Pro series User Guide     29

Collecting GPS Data

The receiver tracks the following by default in Auto mode:

• WAAS satellites between 40° West and 180° West, and between 10° North and 
90° North.

• EGNOS satellites between 40° West and 60° East, and between 10° North and 
90° North. 

Note – You can use the default zones, or configure the receiver to use particular SBAS 
satellites in the Integrated SBAS Satellite form (select GPS Controller / Setup / Real-time 
Settings). Refer to the GPS Controller Software Quick Reference Guide. 

15.4 Using Real-time Corrections from other sources

You can use corrections from an external correction source, such as an external 
beacon receiver, or a DGPS radio, directly into the receiver’s serial ports, or you can 
connect a mobile phone to a field computer and pass the corrections onto the receiver.

Use the GPS Controller software to set up and monitor the real-time input source that 
you want to use (see page 24).

Note – If the TerraSync software or the GPScorrect extension for the ESRI ArcPad software 
is installed, configure real-time settings in that application instead of in the GPS Controller 
software.

1.6  Antennas
The GPS Pathfinder Pro series receivers contain an internal antenna, which is suitable 
for use in most conditions. You can also connect an external patch antenna if you wear 
the receiver on the belt clip, or when you work in a vehicle. When you collect H-Star 
data with a ProXH receiver, you can connect an external Zephyr antenna for improved 
accuracy.

1.7 Accuracy
The GPS Pathfinder Pro series receivers are high performance GPS receivers that 
calculate very accurate GPS positions. The GPS Pathfinder ProXT receiver provides 
reliable submeter (RMS) positioning with both real-time and postprocessed 
differential correction. The GPS Pathfinder ProXH receiver with H-Star technology 
provides postprocessed accuracies of subfoot (30 cm RMS) or eight inches (20 cm 
RMS) when used with a with an optional Zephyr antenna. In real-time, the ProXH 
receiver delivers submeter (RMS) accuracy. For more information about H-Star 
technology, refer to the white paper at 
www.trimble.com/PathfinderProXH_WP.asp.

Note – RMS means that approximately 63% of the positions are within the specified value.
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17.1 Factors that affect accuracy

The accuracy that you obtain from your GPS Pathfinder Pro series receiver depends on 
several factors, including:

• Receiver type (ProXT or ProXH)

• Number of visible satellites

• Multipath

• Position Dilution of Precision (PDOP)

• Signal-to-Noise Ratio (SNR)

• Satellite elevations

• Occupation time at a point

• Data collection and postprocessing techniques

• Type of antenna

17.2 Differential GPS positioning techniques

Differential GPS (DGPS) requires two or more receivers. One receiver, called the 
reference station, is located at a known point to determine the GPS measurement 
errors and compute corrections to these errors. An unlimited number of mobile GPS 
receivers, commonly called rovers, collect GPS data at unknown locations within the 
vicinity of the reference station. Errors common at both the reference and rover 
receivers are corrected with DGPS either in real time or during postprocessing.

The following differential GPS positioning techniques can be used with the GPS 
Pathfinder Pro series receivers:

• Real-time DGPS - in real-time DGPS, the reference station calculates and 
broadcasts the error for each satellite as each measurement is received, 
permitting rover users to immediately see differentially corrected data.

Real-time DGPS sources include external beacon and radio sources, as well as 
Satellite Based Augmentation Systems (SBAS) such as WAAS in the US and 
EGNOS in Europe, and Virtual Reference Station (VRS®) systems. SBAS and VRS 
systems use multiple reference stations in a network to calculate the DGPS 
corrections which are then delivered to the user from a Geostationary satellite 
(SBAS) or from a radio or cell phone (VRS).

• Postprocessed DGPS - in postprocessed DGPS, measurements from the 
reference station are logged to a computer so that users can download the 
correction files and differentially correct their data on return to the office.

Postprocessed DGPS typically uses only one reference station, however, when 
differentially correcting data collected with ProXH receivers with H-Star 
technology logging enabled, you can select multiple reference stations to correct 
the file against for improved accuracy.
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• Postprocessed real-time DGPS - postprocessed DGPS positions are generally 
more accurate than DGPS positions obtained in real time. If you collect 
SuperCorrect records, or H-Star data with the ProXH receiver, as well as GPS 
positions using the TerraSync software or the GPScorrect extension, or 
applications developed using the GPS Pathfinder Tools SDK, you can 
postprocess your files in the GPS Pathfinder Office software or the GPS Analyst 
extension to improve accuracy.

The accuracy using postprocessed real-time DGPS is the same as for 
postprocessed DGPS (see the previous section).

Note – For more information about GPS and DGPS, review the All About GPS tutorial on 
the Trimble website at www.trimble.com/gps.

17.3 Factors that affect postprocessed DGPS accuracy

Postprocessed differential correction improves the accuracy of GPS positions. In 
addition to general factors that affect accuracy, there are other factors that affect the 
accuracy of postprocessed DGPS positions including:

• Distance between reference station and rover receivers

• Receiver type at reference station

• Accuracy of the reference station position

• The logging interval at the reference station

• The reference station uses the correct antenna

17.4 Factors that affect real-time DGPS accuracy

Real-time DGPS offers similar accuracies to postprocessed GPS. However, in addition 
to the factors listed under Factors that affect real-time DGPS accuracy (see page 
31), there are other factors that affect the accuracy of real-time DGPS positions, 
including:

• Update rate of the corrections

• Corrections based on a different datum

1.8 Resetting GPS
The GPS Controller and TerraSync software, and the GPScorrect extension all have 
options to reset the receiver to: 

• delete the almanac

• delete information stored on the last known position

• restart the receiver

• reset the GPS receiver to factory defaults
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Pathfinder Pro series receivers 1

1.9 Servicing
If the receiver requires servicing, contact your support provider.

1.10Cleaning
Keep the outer surface, the external antenna port, and the serial port free of dirt and 
dust.

To clean the GPS Pathfinder Pro series receiver, wipe it with a clean dry cloth. 

1.11Storage
If you are not going to use the receiver for some time, charge the battery to 
approximately 30% and then turn off the receiver. 

To use the receiver after storage, turn on the receiver and then:

1. Fully recharge the battery in the receiver, with the receiver turned on, see 
Charging the Battery, page 10.

2. Check that the Bluetooth radio is activated and on, see Turning on the receiver 
and the Bluetooth radio, page 13. 
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