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1.0 QUALITY ASSURANCE PROJECT PLAN (QAPP) 
A quality assurance project plan (QAPP) is an integral part of the implementation of the Sampling and 

Analysis Plan (SAP).   It specifies the data quality and quantity requirements needed as well as the 

procedures that will be used to collect, analyze, and report those data.  The goal of SAP/QAPP is to 

collect representative samples which yield results that meet the projects data quality objectives and 

needs.  The goal of quality assurance (QA) and quality control (QC) is to limit errors and bias in sampling 

and analysis process through an integrated implementation of management, assessment and control 

measures, thus facilitating the generation of data that is useful for decision making.    

 

The QAPP can include one or more of the following:  

 project management, organization and project personnel responsibilities;  

 sampling, analysis, and measurement procedures;  

 instrument calibration procedures; 

 procedures for recording, reducing, validating, and reporting data; 

 procedures for performing quality assurance verification and internal quality control checks; 

 preventive maintenance schedules; 

 specific routine procedures to evaluate;  

 precision, accuracy, and completeness; 

 steps for addressing deviations from plans and appropriate corrective actions; and 

 information on appropriate staff training.   

1.1 Project Management 
Project organization, roles and responsibilities, training, record keeping, and documentation are 

discussed in the subsections that follow.   

1.1.1 Project Organization Roles 

 Project Manager and Technical Lead,  

 Quality Assurance/Quality Control (QA/QC) Manager, 

 Hydrogeologist/Hydrogeologist, 

 Field Operations Manager, 

 Soil Scientist, 

 Field Engineer, 

 Radiation Safety Officer, 

 Health and Safety Coordinator, 
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 Field Crew 

1.1.2 Responsibilities 

A generalized description of the roles and responsibilities of the staff supporting the implementation on 

the Plan is as follows: 

Project Manage and Technical Lead – provides project oversight, communicate with clients and 

regulatory representative/personnel, evaluate employee experience by certifying individuals qualified to 

work at the site and manage personnel. 

QA/QC Manager – provides technical review of report(s) including QA/QC of technical data and verify 

data usability, 

Hydrologist/Hydrogeologist –review surface water data and develop sampling plan, coordinate sampling 

and field activities, communicate with analytical laboratories, evaluate data usability and quality, analyze 

and interpret data, prepare report(s),  

Soil Scientist – provides site materials characterization oversight (including sample plan development for 

soil characterization, vegetation densities and inventory, and habitat identification), communicate with 

analytical laboratories, evaluate data usability, data quality, analyze and interpret data, prepare report(s). 

Field Operations Manager and Engineer – direct field activities and field sampling procedures, verify 

sample handling and field measurement procedures follow the SAP, report on status of field activities. 

Health and Safety Coordinator – review, approve and implement Health and Safety Plan, 

Radiation Safety Officer– provides oversight of field radiological survey, provide radiation safety and 

survey equipment training,  

Field Sampling Crew – conduct field sampling and measurement activities in accordance with approved 

SAP and implement proper sampling and sample handling procedures. 

1.2 Training Requirements 

1.2.1 Health and Safety Training 

It is recommended that personnel who work on-site have one or more forms of health and safety training.  

This may include formal Occupational Safety and Health Administration (OSHA) or Mine Safety and 

Health Administration training as defined in Title 29 of the Code of Federal Regulations (CFR) Part 

1910.120(e) and Title 30 CFR Part 46, respectively.  Additional training may include: three (3) days of 

actual on-site field experience under the supervision of a trained and experienced field supervisor; ten 

(10) hours OSHA construction worker training and radiation safety training.  Field personnel who directly 
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supervise employees will go over the health and safety program requirements, training requirements, 

PPE requirements, and appropriate health-hazard monitoring procedures and techniques.   Site-specific 

training covers the following areas: 

 Names of personnel and alternates responsible for health and safety at the site; 

 Health and safety hazards that may be present on site; 

 Selection of the appropriate personal protection levels; 

 Correct use of PPE; 

 Work practices to minimize risks from hazards; 

 Safe use of equipment on site; and 

 The contents of the site-specific health and safety plan. 

1.3 Documentation and Records 
Documentation is critical for evaluating the success of any environmental data collection activity.  The 

following section discusses the requirements for documenting field activities.  Field personnel would use 

permanently bound field logbooks with sequentially numbered pages to record and document field 

activities.  The logbook would list the contract name and number, the project number, the site name, and 

the names of subcontractors, the client, and the project manager.  At a minimum, the following 

information would be recorded in the field logbook: 

 Names and affiliations of all on-site personnel or visitors; 

 Weather conditions during the field activity; 

 Summary of daily activities and significant events; 

 Sample locations, types, depths, GPS coordinates, and identifiers; 

 Notes of conversations with coordinating officials; 

 References to other field logbooks or forms that contain specific information; 

 Discussions of problems encountered and their resolution; 

 Discussions of deviations from the QAPP or other governing documents; and 

 Descriptions of all photographs taken. 

1.4 Data Acquisition 
This section describes the requirements for the following: 
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 Sampling Design and Data Collection 

 Field Activities  

 Sample Handling and Custody  

 Analytical Methods  

 Quality Control Sampling  

 Equipment Testing, Inspection, and Maintenance  

 Instrument Calibration Procedures  

 Inspection and Acceptance Requirements for Supplies and Consumables  

 Management of Work Plan Deviations  

1.4.1 Sample Design and Data Collection 

The sampling design is described in detail in the previous Section entitled “Sampling and Analysis Plan”.  

Global Positioning System (GPS) data will be collected using a Geoexplorer II (Trimble ®) or equivalent 

and maintained in a database specified for the site.  In addition, to logging the data on the GPS unit, GPS 

coordinates, date, time, and other relevant information (e.g. sample ID, type, etc) will be hand recorded in 

hard-bound field notebooks or worksheets.     

1.4.2 Sampling Method Requirements 

Sampling techniques including standard methods, sampling containers and preservation are described in 

the Section entitled “Sampling and Analysis Plan.”  

1.4.3 Sample Handling and Custody Requirements 

The following subsections describe sample handling procedures, including sample identification, labeling, 

documentation, Chain of Custody (COC), and shipping. 

1.4.3.1 Sample Identification  
Each sample collected during site assessment activities will be identified using a unique sample 

identification (ID) number and cross-referenced to the description of the sample type (water, soil, 

sediment, waste, etc.), sample collection location and the depth of sample collection in the field notes.  

The sample ID would be recorded on the COC forms.  Field duplicates for aqueous samples would be 

collected at a frequency of 10 percent for individual sampling events.  The duplicate sample would be 

given an ID similar to the one for the normal sample but with a distinct extension.  This way, the sample 

association would be blind to the laboratory.  The association between normal and duplicate sample 

would be noted in the log book and/or sampling forms. 
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1.4.3.2 Sample Labels 
Labels would be affixed to each sample container.  The label would be completed with the following 

information written in indelible ink: 

 Project name and location 

 Sample identification number 

 Date and time of sample collection 

 Preservative used (if any) 

 Sample collector’s initials 

 Analysis required 

 And refrigerated (if necessary) by placing on ice in a cooler.   

1.4.3.3 Sample Documentation 
Documentation during sampling is essential to promote proper sample identification.  Field personnel 

would adhere to the following general guidelines for maintaining field documentation: 

 Documentation would be completed in permanent black or blue ink. 

 All entries would be legible. 

 Errors would be corrected by crossing out the entry with a single line and then dating 
and initialing the lineout. 

 Any serialized documents would be maintained and referenced in the site logbook. 

 Unused portions of pages would be crossed out, and each page would be signed and 
dated. 

1.4.3.4 Chain of Custody (COC) 
Field personnel would use standard sample custody procedures to maintain and document sample 

integrity during collection, transportation, storage, and analysis.  COC procedures provide an accurate 

written record that traces the possession of individual samples from the time of collection in the field to the 

time of acceptance at the laboratory.  The COC form would be used to document all samples collected 

and the analyses requested.  Information that the field personnel would record on the COC form includes:  

 Project name and number  

 Sampling location 

 Name and signature of sampler 

 Destination of sample (laboratory name) 
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 Sample ID 

 Date and time of collection 

 Number and type of containers filled 

 Analyses requested 

 Preservatives used (if applicable) 

 Filtering (if applicable) 

 Signatures of individuals involved in custody transfer, including the date and time of 
transfer 

 Airbill number (if applicable) or courier information 

 Project contact and phone number 

Unused lines on the COC form would be crossed out and field personnel would sign COC forms and the 

airbill number would be recorded.  It is expected that samples would be hand-carried to a local analytical 

laboratory for analysis.  In the eventuality that samples would be shipped by courier or air carrier, the 

COC form would be placed in a waterproof plastic bag and taped to the inside of the shipping container 

used to transport the samples.  Signed airbills would serve as evidence of custody transfer between field 

personnel and the courier, and between the courier and the laboratory.  Copies of the COC form and the 

airbill would be retained and filed by field personnel before the containers are shipped. 

The laboratory sample custodian would receive all incoming samples, sign the accompanying COC forms, 

and retain copies of the forms as permanent records.  The laboratory sample custodian would record all 

pertinent information concerning the samples, including the persons delivering the samples, the date and 

time received, sample condition at the time of receipt (sealed, unsealed, or broken container; 

temperature; or other relevant remarks), the sample IDs, and any unique laboratory identification numbers 

for the samples.  When the sample transfer process is complete, the custodian is responsible for 

maintaining internal logbooks, tracking reports, and other records necessary to maintain custody 

throughout sample preparation and analysis. 

The laboratory would provide a secure storage area for all samples.  Access to this area would be 

restricted to authorized personnel.  The custodian would ensure that samples requiring special handling, 

including samples that are heat- or light-sensitive, radioactive, or have other unusual physical 

characteristics, would be properly stored and maintained prior to analysis. 

1.4.3.5 Analytical Methods 
Analytical methods for the project are specified in Tables A-1, A-2 and A-3. 
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1.4.3.6 Quality Control Sampling 
The subsections below specify QA/QC protocols for field and laboratory samples.  Duplicate samples 

would be collected during the investigation at a frequency of 10% the total number of samples collected.  

1.4.3.7 Instrument/Equipment Testing, Inspection and Maintenance 
All equipment used during the site assessment would be properly tested, inspected, maintained, and 

calibrated.  Samples collected during this investigation would be analyzed only by laboratory equipment.  

The laboratory’s QA plan and written operating procedures describing specific testing, inspection, 

maintenance, and calibration procedures for equipment would be followed.  Operation of the GPS unit 

and subsequent differential data corrections will be performed in accordance with the operator’s manual.  

Daily GPS checks will include battery life, position dilution of precision, known point and data acquisition 

checks.  Daily quality control checks for gamma survey meters will include battery life, high voltage and 

threshold, background, and known radioactive source checks.  

1.4.3.8 Field Instrument Calibration Procedures 
All field equipment utilized for this project (ie: water quality meters, soil pH kit, etc.) would be calibrated 

regularly according to the associated manufacturer’s Operation Manuals.  Gamma survey meters 

employed will be calibrated by the manufacturer.  The minimum detectable activity (MDA) level will be 

defined for all gamma survey meters using the calculations suggested in the literature NUREG-1507 and 

NUREG/CR-5849 Section 5.   Additionally, the meters will be tested periodically at the Calibration Pad 

facility outside of Grants, NM and in accordance with the literature (Leino, et al., 1994; George, et al., 

1985).     

1.4.3.9 Inspection and Acceptance Requirements for Supplies and Consumables 
The field operations manager has the primary responsibility for identifying the types and quantities of 

supplies and consumables needed to complete the project and is responsible for identifying acceptance 

criteria for these items. 

Supplies and consumables can be received either at the office or at the work site.  When supplies are 

received at an office, the project manager or field personnel would sort them according to vendor, check 

packing slips against purchase orders, and inspect the condition of all supplies before they are accepted 

for use on a project.  If an item does not meet the acceptance criteria, deficiencies would be noted on the 

packing slip and purchase order and the item would then be returned to the vendor for replacement or 

repair. 

Procedures for receiving supplies and consumables in the field are similar.  When supplies are received, 

the project manager or field personnel would inspect all items against the acceptance criteria.  Any 
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deficiencies or problems would be noted in the field logbook, and deficient items would be returned for 

immediate replacement. 

With respect to surface water samples, the analytical laboratory would provide certified clean containers 

for all analyses.   

1.4.4 Plan Deviations 

Minor deviations, including field instrument malfunction (pH meter, etc.) would be addressed by field crew 

and the project manager using professional judgment.  Any deviation from the SAP would be detailed in 

the field notebook and included in the final report to the client and regulatory agency representative.  Any 

deviation considered significant would be addressed by the field crew, project manager, the client and the 

regulatory representative.  A consensus on correcting the deviation would be achieved prior to executing 

any work plan changes.   If a situation arises that requires work plan deviation and attempts to contact the 

client and regulatory representative are unsuccessful and the need for a decision is time critical, the 

project manager would use professional judgment to adjust work plan specifications as needed. 

1.5 Data Validation and Usability 
This section describes the procedures that are planned to review and evaluate field and laboratory data.  

This section also discusses procedures for verifying that the data are sufficient to meet the data quality 

objectives.  

1.5.1 Data Review, Validation and Verification Requirements  

For this project, 100 percent of the laboratory results will be reviewed.  No validation will be performed 

outside of those performed by the certified analytical laboratory.  Data will be reviewed for holding times, 

handling and preservation procedures, chain of custody, acceptance within control limits, and to ensure 

data meet method control limits for project goals.     

1.5.2 Data Evaluation and Usability 

Laboratory personnel would verify analytical data at the time of analysis and reporting and through 

subsequent reviews of the raw data for any non-conformances to the requirements of the analytical 

method.  Laboratory personnel would make a systematic effort to identify any outliers or errors before 

they report the data.  Outliers that result from errors found during data verification would be identified and 

corrected; outliers that cannot be attributed to errors in analysis, transcription, or calculation would be 

clearly identified in the case narrative section of the analytical data package.  

All laboratory and previously collected data would be reviewed to ensure usability.  The data evaluation 

strategy would determine if the analytical results are within the QC limits set for the project and data 

usability would be assessed.  Specifically, sample analytical methods, handling requirements, holding 

times, duplicate results, and QC control limits would be reviewed.  
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1.5.3 Data Management  

Field data would be recorded in logbooks and/or field forms and scanned copies would be included in the 

appendices of the Baseline Data Report.  Analytical data would be received in electronic form and would 

be summarized, tabulated, analyzed, and provided in the body of the report.  The original laboratory data 

would also be provided in the appendices.  As appropriate, some data would be presented graphically.  

Environmental data collection will undergo an appropriate level of assessment and audit activities.  Any 

problems encountered during an assessment of field investigation or laboratory activities would require 

appropriate corrective action to ensure that the problems are resolved. 

1.6 Reporting 
Quarterly progress reports will be prepared summarizing the results of the field investigation activities and 

monitoring results for the duration of the field investigation.  The outcome of this investigation would be 

documented in a final baseline data report.  This report would include a description of all field operations, 

any deviations from the original SAP, a review of previously collected data and data limitations, all raw 

and processed analytical data collected during this investigation, as well as graphical representations of 

all spatial data.  The report would also include other related supporting information and recommendations 

for subsequent data collection if data gaps are identified upon completion of the current investigation. 
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TABLE A-1 
ANALYTICAL METHODS FOR RADIONUCLIDE CHEMISTRY OF SOILS AND SEDIMENT 

Radionuclide Analyte Analytical Method 
Hot Digest* Detection Limit 

Uranium, total-238 EPA 6020, ICP-MS 0.01 mg kg-1 

Radium 226  EPA 903.1 0.5 pCi g-1 

Radium 228  EPA 9320  3.0 pCi g-1 

Thorium, total-232  EPA 6020, ICP-MS 0.1 mg kg-1 

Gross alpha/beta EPA 9310 4.0 pCi g-1 

* Extraction = US EPA Method 3050B (hot acid digestion for soils, wastes and sediments). 
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TABLE A-2 
ANALYTICAL METHODS FOR CHEMICAL AND PHYSICAL CHARACTERIZATION OF SOILS, 

SEDIMENTS AND OTHER MATERIALS 
Analysis Source-Method 
Saturated Paste pH SLS, 1954 - Method 2 and 21a  

Electrical Conductivity SLS, 1954 - Method 3a and 4b 

Saturation percentage SLS, 1954 - Method 27a 

CaCO3 equivalent percent (lime) SLS, 1954- Method 23c 

Particle Size Distribution Gee and Bauder (1986) 

Rock Fragments Dry sieve/gravimetric 

Total Sulfur and Sulfur Forms, ABA Sobek et al., 1978 

Neutralization Potential Sobek et al., 1978 

SPLP extracted metals (As, Ba, Cu, Co, Mn, Se, U ) EPA Method 1312.  

Selenium (hot water soluble) Agron. 9 - Method 80/3.2.1 

Boron (hot water soluble) Agron. 9 -Method 75-4 
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TABLE A-3 
ANALYTICAL METHODS FOR CHEMICAL ANALYSES OF WATER SAMPLES 

Analyte Standard 
Methods 

Detection 
Limits 
(mg/L) 

Alkalinity EPA 310 10.0 

Aluminum EPA 200.8 0.1 

Antimony EPA 200.8 0.003 

Arsenic EPA 200.8 0.005 

Barium EPA 200.8 0.1 

Boron EPA 200.7 0.1 

Cadmium EPA 200.7 0.001 

Calcium I-3485 1.0 

Chloride EPA 300 1.0 

Chromium EPA 200.8 0.01 

Cobalt EPA 200.8 0.01 

Copper EPA 200.8 0.01 

Cyanide ASTM D2036 0.005 

Fluoride EPA 300.0 0.1 

Gross Alpha 
 

EPA 900.0 1.0 pCi/L 

Gross Beta EPA  2.0 piC/L 

Iron EPA 6010 0.03 

Lead EPA 200.8 0.002 

Magnesium EPA 6010C 1.0 

Manganese EPA 200.8 0.01 

Mercury EPA 200.8 0.0001 

Molybdenum EPA 200.8 0.005 

Nickel EPA 200.8 0.01 

Nitrate, as N EPA 300.0 0.05 

Nitrite, as N EPA 300.0 0.05 

Nitrate+Nitrite EPA 300.0 0.01 
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Analyte Standard 
Methods 

Detection 
Limits 
(mg/L) 

Potassium I-3631 1.0 

Radium-226 + 228 EPA 904.0 1.0 pCi/L 

Radon-222 ASTM D5072-92 100.0 pCi/L 

Selenium EPA 200.8 0.005 

Silicon EPA 6010C 0.1 

Sodium EPA 6010C 1.0 

Sulfate EPA 300 1.0 

TDS EPA 160.1 10.0 

Uranium EPA 200.8 0.0003 

Vanadium EPA 200.8 0.1 

Zinc EPA 6010C 0.01 

Ph EPA 150.1 0.1 
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QUALITY ASSURANCE PERFORMANCE 
AUDIT OF METEOROLOCIAL TOWER 


































































































