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SAMPLING AND FIELD TESTING PROGRAM OVERVIEW"�



�3.1  PURPOSE�tc  \l 2 "3.1  PURPOSE"�.  This chapter discusses the following topics:



Planning a sampling and analysis program for compliance monitoring

Preparing a Sampling and Analysis Plan

Organizing the sampling team to collect the samples and perform required field measurements and tests



3.2  NEED FOR PROPER PLANNING�tc  \l 2 "3.2  NEED FOR PROPER PLANNING"�.  The collection of useful environmental data is a collaborative effort involving the regulator, the program manager, field sampling personnel, the laboratory personnel, and the facility health and safety personnel.



3.2.1  Program Manager�tc  \l 3 "3.2.1  Program Manager"�.  The Program Manager (however named) defines the environmental data that is needed to meet project objectives, the samples that must be collected and analyzed to provide the data, and the quality assurance procedures that must be implemented to assure the required reliability of the data.  The Program Manager is responsible for preparing the Sampling and Analysis Plan (SAP) by coordinating the input of the laboratory into the Quality Assurance Plan (QAP), the field sampling personnel into the Field Sampling Plan (FSP), and coordinating with cognizant safety and health professionals to ensure an appropriate site specific risk management process is completed in addition to maintaining a functional Navy Occupational Safety and Health (NAVOSH) program for NAVY DOD environmental compliance sampling and laboratory personnel.



	The Program Manager (however named) is the person who has a need to know about the presence and concentration of toxic chemicals or pollutants to satisfy a regulatory program.  This information may be required by the United States Environmental Protection Agency (EPA), state permit, local agency permit, to determine whether a material is classified as hazardous waste, or for the determination of safe drinking water.  To obtain the necessary information, the Program Manager:



Determines the applicable regulatory program(s) for compliance

Assembles team members to meet the needs of the sampling and testing program

Requests field sampling and laboratory analysis and specifies in writing exactly how the laboratory is to analyze each sample and what information and documentation is required from the laboratory

Funds the required field and laboratory work, including required specialty personnel, materials and equipment

Specifies in writing to field sampling personnel exactly:

What samples are desired

How, where, and when the samples are to be collected

Required sample size, containers, and preser-vation

Required sampling documentation, distribution and storage

The turnaround times as required by the permit or regulation

Where samples are to be sent for analysis

Any hazards which may be encountered by the sampling personnel, and procedures which must be followed to protect against these hazards



3.2.2  Sampling Personnel�tc  \l 3 "3.2.2  Sampling Personnel"�.  Sampling personnel must:



Furnish the Program Manager with suggested sampling methods to meet the project require�ments

Ensure that all involved field personnel have received the specified health and safety training and medical surveillance

Ensure that all specified equipment is available and functional

Perform the field measurements and tests and collect the samples as specified in the FSP

Inform the laboratory as far in advance as possible as to when the samples will be shipped and the quantities and types of analyses required

Submit a copy of all Field Log/Field Note entries to the Program Manager, or distribute as specified in the FSP

Comply with all of the chain of custody and documentation requirements specified in the FSP and submit copies to the Program Manager, or distribute as specified in the FSP

Complete the shipping manifest as required by the FSP, and furnish a copy to the Program Manager, or distribute as specified in the FSP

Ensure explosive certifications are obtained, when required

Support the activity NAVOSH Program and par-ticipate in the risk management process to ensure site specific safety and health hazards are identified and appropriate controls applied where needed (Supervisors must apply an appropriate level of supervision to ensure the risk management process is effective.)



3.2.3  Laboratory Personnel�tc  \l 3 "3.2.3  Laboratory Personnel"�.  The laboratory must:



Review the analytical requirements to ensure that the laboratory can in fact perform the analyses and meet the required detection limits

Furnish the Program Manager with information on laboratory detection limits for each parameter and method requested

Furnish the Program Manager with the laboratory procedures specified in the QAP

Review the FSP to assure that the samples will provide sufficient material for the specified analyses and the sample preservation and holding times can be met

Perform the analyses and provide the Program Manager with the results and the specified Quality Assurance/Quality Control (QA/QC) documen-tation

Support the activity NAVOSH Program and participate in the risk management process to ensure site specific safety and health hazards are identified and appropriate controls applied where needed (Supervisors must apply an appropriate level of supervision to ensure the risk management process is effective.)



3.2.4  Health and Safety Personnel�tc  \l 3 "3.2.4  Health and Safety Personnel"�.  Facility Health and Safety Personnel must:



Coordinate with the Program Manager, laboratory and sampling personnel to ensure an appropriate site specific risk management process is completed in addition to maintaining a functional NAVOSH program for DOD environmental compliance sampling and laboratory personnel

Determine when a site specific "Health and Safety Plan", as required by 29 CFR 1910.120, is necessary (When it is, ensure that Appendix C, Health and Safety Plan Review checklist is used to make certain the plan meets all requirements whether generated in-house or by contract. Contact the Navy Environmental Health Center, Environmental Programs Directorate to make sure Appendix C, Health and Safety Plan checklist is the most current version available.)

Assist in the preparation of a "Health and Safety Plan" should one be required and generated in-house

Review Standard Operating Procedures (SOPs) to ensure safety hazards and precautions are adequately addressed

Furnish trained personnel to perform industrial hygiene monitoring and health and safety oversight and support during field sampling as specified in the safety plan or HASP



3.3  CONTENTS OF SAMPLING AND ANALYSIS PLAN�tc  \l 2 "3.3  CONTENTS OF SAMPLING AND ANALYSIS PLAN"�.  The Sampling and Analysis Plan (SAP) should be prepared based on the regulatory requirements, the information required for making decisions, qualifying factors of the sampling and laboratory operations, and OPNAVINST 5090.1B Chapter 25.  The SAP contains the documented quality system requirements appropriate to meet the type, range, and scope of the sampling and testing being performed.  The SAP consists of:



A detailed Quality Assurance Plan (QAP) addressing regulatory program requirements

A Field Sampling Plan (FSP), extracted from the QAP, consisting of only that information required by sampling personnel

A site specific Health and Safety Plan (HASP), meeting the requirements of Appendix C, when the scope of work requires it [See 29 CFR 1910.120(a)(1)(ii) or (iii) to determine applicability.]  (For many or most compliance sampling events, a less extensive and less detailed Site Specific Safety Plan will be included.  Such plans, which do not need to meet all the criteria of 29 CFR 1910.120, must still reflect the five step risk management process detailed in Section 3.3.3.1 and include minimum elements as outlined in Section 3.3.3.2.)

A Quality Assurance Manual (QAM) for all testing operations documenting the quality system followed by the laboratory or field testing operation (The QAM is reviewed to ensure that requirements of the QAP are part of the laboratory operation.  The contents and preparation of the QAM are beyond the scope of this manual.)



NOTE:

The field sampler is a vital component of a Sampling and Analysis Plan.  The sampler's participation and understanding of the requirements will contribute to the success of the program.



�3.3.1  Quality Assurance Plan (QAP)�tc  \l 3 "3.3.1  Quality Assurance Plan (QAP)"�.



3.3.1.1  Description�tc  \l 4 "3.3.1.1  Description"�.  The Quality Assurance Plan is prepared in accordance with EPA instructions.  The QAP defines the regulatory program objectives for assessing environmental data and specifies the samples, sampling and analytical methods, documentation, chain of custody procedures, and quality assurance requirements.  The QAP provides guidance and direction for personnel to follow. The extent of detail in the QAP is based on the requirements of the compliance program.  All aspects of compliance should be detailed in the QAP to ensure consistent execution of the data collection activities. Changes made to the QAP provide a documented audit trail.  



3.3.1.2  QAP Elements�tc  \l 4 "3.3.1.2  QAP Elements"�.  The elements to consider when preparing a QAP are items included in a documented quality system. The elements contained in the QAP may refer to other documents, procedures, or methods and may provide the listing of the documentation references for the project.  The elements presented here are a comprehensive list that may be used by the Program Manager as a checklist when preparing to meet compliance requirements. Not all the elements are required for all compliance programs. 



	The QAP should consist of the following elements as needed for the project: 



I.  TITLE PAGE

Title of document (Quality Assurance Plan)

Sampling program name

Job number

Date

Revision number

Name, organization, and phone number of Program Manager

Approval Signatures



II.  TABLE OF CONTENTS



III.  PROJECT DESCRIPTION

Provide a comprehensive review of the data gathered during previous studies to define the chemicals expected to be present, if applicable.

Identify the contaminants of concern for this project.

Present the project objectives, including the decision criteria applicable to each parameter analyzed, based on regulatory compliance standards.

Provide the sample network design and rationale and describe how the work will meet these objectives.

Prepare a table that summarizes the matrices to be sampled, the parameters to be analyzed in the field and laboratory, and the sampling frequency. This table should also be included in the FSP.

Identify the intended data uses and determine the Data Quality Objectives (DQOs).  It is important that the DQOs be determined at the start of the project so that the data collection program can be designed to this end. In most cases, the DQOs are already established as part of the compliance program specified by law or regulation.

Provide an implementation schedule.



IV.  PROJECT ORGANIZATION 

Define the responsibilities for ensuring the collection  and assessment of valid measurements and data. The individuals assigned responsibility for the following activities should be identified by name, organization and phone number:

Program Manager - overall project manager and person responsible for use of the data

Field operations

Field quality control

Laboratory analyses

Laboratory quality control

Data validation

Review of sampling and testing protocols to meet specific regulatory requirements

Review of Laboratory and Field Testing Performance Evaluation Sample results

Systems auditing

QA/QC Coordinator

Overall Safety and Health Coordinator

Show the project organization in an organization chart.  Include the roles and identity of key organ-izations and individuals. 

Assemble the Sampling and Analysis Team(s). Collection, field testing, and documentation of valid environmental samples depends on correct planning and the competence of the personnel performing the field work.  Field sampling personnel must be trained in the requirements for documentation and the specific procedures to be used to collect the samples.  In addition, health and safety training may be required to ensure that field sampling personnel are able to identify hazardous conditions and to properly use the specified Personal Protective Equipment (PPE). Medical surveillance of field sampling personnel may be required to ensure that they are physically capable of using the personal protective equipment and that they do not have health problems which would make them more susceptible to injury from accidental exposure to hazardous chemicals.

Consideration must be given during preliminary planning to the possibility of encountering energetic materials during sampling.  If there is such a possibility, expert assistance should be obtained (i.e., Explosive Ordnance Disposal) during development of the FSP and safety plan or HASP as appropriate.

Staff the sampling team with the necessary number of trained personnel to perform the sampling actions required.  The Program Manager is responsible for ensuring that functions are properly staffed. Sampling programs in hazardous or unknown hazard locations may require complex functions to be assigned to specially trained team members, by the Program Manager.



NOTE:

For small sampling programs, such as collecting drinking water samples or wastewater compliance samples, the Program Manager may perform all of the functions.  



Train all personnel who contribute to the development of the SAP or who collect or analyze samples.  Proper training for the functions they perform must be documented. For a listing of training sources, refer to Appendix B. Records shall be maintained, and updated as necessary, to document each individual's training, skills, experience, and qualifications.

Describe the training of personnel who perform any of the functions of the Core Team. Formal training in the operations to be performed must at least include:

Minimum training requirements of OPNAVINST 5090.1B, 25-5.8, for Program Manager, Sampling Personnel and Laboratory Personnel

Basic sampling techniques (grab sampling, composite sampling, how to avoid contamination, use of preservatives, etc.)

Specific sampling techniques as required (e.g., National Pollution Discharge Elimination System (NPDES) sampling, potable water bacteriological sampling)

Completion of environmental sampling paperwork including Sample Container Labeling, Field Logbooks, Field Sampling Forms, and Chain of Custody (COC) Records

Environmental laws and regulations

Field preservation techniques

Field testing techniques

Document safety and pre-assignment training of all team members prior to site arrival. Copies of the documentation shall be provided to the Program Manager. Specific but not all inclusive safety training requirements shall include as needed: 

Hazard Communication training, 29 CFR 1910.1200(h) 

Hazardous Waste site worker/emergency response training, 29 CFR 1910.120

Confined space entry training, 29 CFR 1910.146(g)

Mandatory training for all team members specifically required for Treatment, Storage and Disposal and clean-up operations are identified in 29 CFR 1910.120(e)

Additional safety training requirements for the use of respirators, protective clothing, weight and material handling, etc. are identified in OPNAVINST 5100.23 (series) and local safety instructions  

Describe the communication procedures for the project and notification routes



Team function responsibilities may include:



CORE TEAM:

Program Manager:

Ensures adherence to Sampling and Analysis Plan (SAP)

Ensures that required personnel are available to perform the work

Trains Field Sampling Team to ensure each member understands the program goals and their individual responsibilities

Coordinates schedules with facility personnel to ensure access to sampling locations

Coordinates with facility health and safety staff, where relevant

Oversees sampling, including:

Collection of samples at the specified locations

Preparation of the specified number of sample containers for each sample, including QC samples

Adherence to sample preservation require-ments

Field testing

Coordination with laboratory

Maintains the Field Log Book or Field Note(s)



Field Sample Custodian:

Labels and packs the sample containers

Completes the Field Log Book/Field Notes

Prepares and completes the COC Record

Delivers/ships the samples to the laboratory

Provides for physical security for samples to ensure that no tampering has occurred, when required by the QAP



Field Sampler:

Operates sampling equipment

Records observations of site conditions and relevant field data, such as discharge flows, water levels and other equipment readings

Collects samples in containers specified in the SAP

Preserves samples (filtration and/or addition of preservatives) as required in the SAP

Maintains personal certification as required by some state agencies and regulatory programs prior to sampling



Field Chemist:

Performs specified field tests

Calibrates field test instrumentation

Documents observations

Follows Quality Assurance requirements



Equipment Technician:

Procures and assembles required equipment and sample containers

Moves equipment and unused sample containers to the site and between sampling locations

Decontaminates sampling equipment between samples, as needed

Assists the Field Sampler in using the sampling equipment as required



QA/QC Coordinator:

Conducts and documents an internal audit on a continual basis at least once per year

Monitors operations to ensure equipment, personnel, activities, procedures, and docu-mentation conform with the quality system established



Health and Safety Supervisor:

Assures compliance with Health and Safety Plan.

Calibrates personnel air monitoring instruments and records data

Performs real-time personnel air monitoring as required to assure that proper respiratory protection is being used

Establishes the boundary of the Exclusion Zone and Contamination Reduction Zone based on weather conditions and the results of air monitoring, as needed

Collects industrial hygiene monitoring samples as required to document exposure of sampling team to toxic chemicals

Obtains Confined Space Entry Permits from the facility Confined Space Pro�gram Manager, or issues the Confined Space Entry Permit if the site is not covered by a Confined Space Entry Program

Coordinates with the facility Certified Respiratory Protection Program Manager as needed on the requirements for use of respirators during sampling activities

Coordinates with the facility to ensure the availability of emergency response services (Fire, Ambulance, Emergency Management Team)

Establishes communication procedures for obtaining emergency response support

Supervises emergency response activities

Coordinates with the Program Manager as required to modify the HASP to reflect new or changed conditions



SPECIALTY PERSONNEL:

Survey Team:

Locates and documents sampling locations with respect to a permanent marker(s)

After initial groundwater well installation, establishes the elevation of the top of the casing of the sampling wells for future comparison (Future well depth and water level readings for routine monitoring may be performed by trained samplers.)



Geologist:

For soil sampling surveys, classifies samples by soil type and documents changes in soil type as a function of depth below surface

During installation of groundwater monitoring wells, examines well cuttings to define subsurface soil types and geology



Well Driller:

Operates drill rig for deep soil sampling and installation of groundwater monitoring wells

Installs groundwater monitoring wells



Security Officer: 

Marks Exclusion Zone and Contamination Reduction Zone boundaries

Patrols Contamination Reduction Zone boun-dary to prevent unauthorized access

Guards equipment, decontamination facilities, etc., as required to ensure materials are not stolen, damaged, or tampered with



PPE/Respirator Technician:

Sets up decontamination facility

Assists other personnel with personal protective equipment

Inspects and decontaminates respirators

Assists in decontaminating personnel

Supervises supplied air equipment or supply of compressed air cylinders



Safety Observer:

Observes and communicates with personnel working in confined spaces (has no other duties during confined space entry)

During work requiring air respirators (not Confined Space), remains outside Exclusion Zone but dressed in PPE for immediate emergency response and maintains communication with personnel in Exclusion Zone



Laborers and Equipment Operators:

Move drums to sampling areas

Operate drum opening equipment

Dig soil sampling access pits

Package and dispose of wastes generated during sampling



V.  QUALITY ASSURANCE OBJECTIVES FOR COMPLIANCE DATA

Describe the documents and references used in preparing the QAP.

Present the Quality Assurance Objectives for the Project, Field, Laboratory, Computer and any other activities associated with the project.

Identify the extent and need for legally defensible procedures for all sample and data collection activities.  The specified methods include sample handling requirements, method detection limits, and precision and accuracy of the measurement data. The use of the approved sampling and testing method ensures representativeness and compar-ability to the regulatory standards.  Alternative  or non-standard methods require more elaborate DQO statements. 

Define the levels of quality required for the data. The data quality objectives should be based on an understanding of the intended use of the data, the measurement process, and the availability of resources.  

Express the data quality in terms of precision, accuracy, completeness, representativeness, and comparability.  As a minimum, requirements  should be specified for detection limits, precision, and accuracy for all types of measurements.

Precision is an expression of the degree of reproducibility of results, or the degree of mutual agreement among independent, similar, or repeated measurements.  Precision is monitored through the use of replicate samples or measurements, and is reported as a standard deviation, standard error, or relative standard deviation.  Multiple replicate samples normally are taken to assess precision in field sampling.

Accuracy is the degree of agreement between a measured value and the true value.  It may be monitored in a program through the use of blank samples or standard reference materials.  For field quality control, samples are routinely spiked with a known reference material.  In an analytical laboratory, accuracy generally is expressed in terms of percent recovery of a standard.  Examples of ways to help meet accuracy goals include standard methodology, performance audits, traceability of instrumen-tation, traceability of standards, traceability of samples, and referenced or spiked samples.

Completeness may be evaluated by carefully comparing project objectiveness with proposed data acquisition. Completeness is the amount of data collected compared to the amount of data expected or required under ideal conditions.  One expression of completeness would be the percentage of collected samples that was completely analyzed or the percentage of data points actually required compared to those planned to be acquired.  Completeness may represent the quantity of data that must be acquired to meet project needs, as well as the percent recovery required to ensure data adequacy.

Representativeness refers to the degree to which the data collected accurately reflect the universe of data from which they are drawn, or the degree to which samples represent true systems.  The acquisition of a representative sample may be based on statistical sampling that dictates the approach, number, conditions, and even location of samples to be collected or analyzed. The representativeness is a quality characteristic that attempts to define how a sample will be collected to ensure its relationship to the media being sampled.  For most water monitoring studies, it should be considered a goal to be achieved rather than a characteristic that can be described in quantitative terms.

Comparability must be assured in terms of sampling plans, analytical methodology, quality control, data reporting, and similar essential factors.  Comparability is the degree to which data from one study can be compared to other, similar studies.  Such comparisons are facilitated when internally consistent measures are used throughout the effort.  Important examples of data comparability are standardized citing, sampling, and analyses; reporting units consistently; and standardized data format.  Strict adherence to standardized methods and protocols when conducting a test, along with use of performance evaluation samples and referenced materials, alleviates many of the comparability concerns that otherwise may occur.



VI.  FIELD INVESTIGATION SAMPLING PROCEDURES

Describe, in detail, the rationale and location of the samples to be collected. 

Reference the specific regulatory program used for guidance.  Reference the sampling methods used for developing the field sampling activities.

Explain in detail the sampling activities needed for the FSP.

Explain in detail the use of alternative methods along with the rationale for using sampling methods from other regulatory programs or alternative sources.  

Document sampling procedures and field activities exactly as performed. Deviations to documented procedures are noted during the sampling or field operation.

Describe sample containers, sample volume, sample type, quality control samples, sample storage, equipment selections, reagent quality, supplies, preservation, holding times, decontamination, waste disposal, sample packaging and shipping.



VII.  SAMPLE AND DOCUMENT CUSTODY PROCEDURES

Define the custody procedures including document custody, document control, laboratory custody, and compliance files.  The field custody procedures may be referenced at this point and summarized, but should be described in detail in the FSP.  The degree of custody documentation is based on the data gathering needs.  Legal chain of custody is not always required in compliance monitoring.  The QAP must clearly state the degree of custody required for routine compliance monitoring.

Identify  and discuss the following elements of the custody procedures:

Project Requirements

Custody procedures for compliance gathering files, if required

Maintenance of document control system

Proper assignment of unique sample identification numbers

Field Procedures

Procedures for recording exact location of each sample, sample labeling, Field Log Books/Field Notes

Use of sample tracking, custody transfer and COC Records in the field

Use of sample custody seals (Optional)

Specification of procedures for sample handling, storage, and shipment

Laboratory Procedures

Identification of Sample Custodian

Procedures for sample scheduling, manage-ment, receipt, handling and disposal

Use of laboratory custody forms and sample tracking documentation requirements within laboratory operation (Describe need for internal laboratory documented legal custody.)

Specify in the custody procedure the documents that must be maintained and the responsibility for retaining the records that comprise the final compliance files.  The document tracking system must be described in the QAP.

Describe the process for traceability of all entries in Field Logbook(s)/Field Notes, laboratory form(s) and computer record(s) to ensure tracking to the chain of custody or other designated project control document(s).



VIII.  CALIBRATION PROCEDURES AND FRE-QUENCY

Describe the calibration and frequency of calibration or standardization of both field and laboratory instruments.

For field instruments, the manufacturers’ calibration and maintenance procedures should be incorporated into the FSP.  The FSP should include step-by-step calibration procedures, frequency, equipment maintenance logs, instrument accuracy criteria, standards traceability, records, corrective action procedures, and equipment limitations.

For laboratory equipment, the calibration procedures may be quite extensive because of the number and variety of instruments used for performing analyses.  Therefore the laboratory methods should be referenced and summarized in the QAP.  The requirements for instrument calibration and frequency are specified by the EPA in the regulatory method. The quality control requirements for the analyses performed should be specified in the QAP.



IX.  ANALYTICAL PROCEDURES 

Select the analytical procedures at the start of the project based on regulatory program requirements and the ability of the procedure to produce data in the matrix being tested.  An initial demonstration of method performance in the matrix may be conducted to ensure the data quality objectives are achievable.

Specify the analytical procedures to be used that meet the regulatory program requirements.  Standard analytical methods (e.g., American Society for Testing and Materials, Standard Methods for the Examination of Water and Wastewater, 18th edition) may be included by reference to the method number and laboratory procedure SOP.  Non-standard methods should be prepared as SOPs and included with the QAP.

Specify the required reports to be submitted by the testing operation, including data formats, units of measure and required quality control documentation.

Describe the process for modification and changes to the analytical procedures including documentation and control to ensure consistency of the data.  Data trends may be affected by procedure modifications.

Select the laboratory based on a review of the certification or accreditation requirements of the regulatory program.  As required by OPNAVINST 5090.1B, all testing should be performed by laboratories having appropriate credentials. Cre-dentials may be required for the specific type of regulatory testing, such as the Safe Drinking Water Act (SDWA), and for the specific test and parameter.  Certification or accreditation will list approved test methods, matrix or regulatory program in the scope of accreditation.  Certification by the state, territory or EPA where the drinking water supply is located is required under SDWA.  Clean Air Act (CAA), Clean Water Act (CWA), Resource Conservation and Recovery Act (RCRA), and Toxic Substance and Control Act (TSCA) programs are state specific to the need for certification prior to performing testing and sampling. 

Demonstrate that the laboratories meet the accreditation requirements prior to performing work for the Navy.  The scope of accreditation must be reviewed and documentation provided prior to selecting the laboratory for performing the required testing.  Accreditation requirements apply to fixed, mobile and field laboratories. Accreditation programs include laboratory site assessments, requirements for quality control data, and participation in on-going proficiency testing.  Each Navy laboratory should be certified or accredited by a Federal, state, or a third party nationally recognized accreditation system for all testing performed by the laboratory. 



X.  INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY

Present laboratory and field quality control checks separately.  Specific methods may be described or included by reference.  The reference method describes the laboratory QC and may include suggested field QC.

Present the field QC checks including the procedures and frequency for:

Field blanks

Field duplicates

Trip blanks

Matrix spike/matrix spike duplicates

Equipment decontamination blanks

Present the laboratory QC procedures used by each laboratory performing analyses for the project. Procedures and frequency are to be included for:

Laboratory duplicates

Method blanks

Method spikes

Calibration standards and continuing calibration

Internal standards

Surrogate spikes/recovery

Reference samples or QC Check samples

Matrix spike/matrix spike duplicates

Specify the use and frequency of field and laboratory control charts and control criteria.



XI.  DATA REDUCTION, VERIFICATION, RETENTION AND REPORTING

Specify the field, laboratory and computer QC procedures used for data reduction, verification and reporting.  Equations and computational procedures should be documented.  The procedures of each laboratory performing analyses must be included or referenced to compliance standards.  Data reporting formats should be specified in the QAP.

Validate completed data packages at the laboratory against criteria specified by reference to standard method or as documented in the QAP. The need for third party or independent validation is not required for most compliance programs.

Specify the time and manner of records retention and retrievability. Raw and final data must be retained as required by the regulation, contract requirement or for at least three years. Records must be retrievable within a reasonable time while in storage.



XII.  PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY

Conduct routine performance audit of each process on a continual basis to assure adherence to the SAP. Process audits or Performance audits are quantitative, systematic checks on the quality of an operation.  Performance audits may be completed in phases or by operation.  Performance audits verify that SOPs are being followed and fully implemented. In contrast, system audits are qualitative reviews of the entire data production process and include on-site evaluations of field operations and laboratories. System audits include both internal and external audits.

Present a discussion of the nature and frequency of internal audits of field and laboratory operations.  The QA/QC Coordinator is responsible for per-forming the audit following the procedures included in the QAP. 

Conduct and document internal audits on a continual basis at least once per year.

Conduct external audits by an auditor independent of the organization that is audited. The Environmental Compliance Evaluation (ECE) second echelon review and the Installation Restoration Laboratory Evaluation Program review shall be considered the external review of the operations.

Detail and record all investigations of subcontractors proficiency and conformance to the SAP requirements.  Subcontracting of any sampling or testing functions must adhere to the same requirements and audits as non-contracted operations.  Subcontracting must be approved by the Program Manager and must include documentation that all quality system program requirements for the project are satisfied.



XIII.  PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDULES

Specify the Preventative Maintenance (PM) procedures and schedules for field, laboratory and computer equipment.  

Perform PM according to the manufacturer's procedures and schedule for all the field instruments and equipment.  Reference to the appropriate SOP's must be listed and copies must be available for review.

Present the PM procedure of the laboratory by reference to laboratory SOPs or QAM. The laboratory instrument PM procedures and frequency may be elaborate and complex. Procedures and documentation of all PM and maintenance must be available for review. 

Label, mark or otherwise indicate the working status of all equipment and instruments used for measuring, to ensure non-functioning equipment is not used for measurement. 



�XIV.  EVALUATION OF SAMPLING/ MEASUREMENT PROTOCOLS

Describe the acceptance criteria for field and laboratory data along with the regulatory standard for compliance. 



NOTE:

In the drinking water program the acceptance criteria for laboratory performance is found for each parameter in the Code of Federal Regulations and referenced methods. The regulatory standard (such as the Maximum Contaminant Level or Maximum Contaminant Level Goal) for each parameter is given in the regulation.



Describe the actions to be taken when evaluating the field, laboratory and regulatory criteria.

Present the procedures for data usability when sample collection deviations occur in the field, test procedures are modified due to matrix effects and handling of other events that may not be known at the start of the project. 



XV.  CORRECTIVE ACTION

Present corrective action procedures including:

Define a mechanism to set data acceptability limits

Identify defects in sampling and analysis

Trace defects to their source and record the total number found

Plan and implement measures to correct defects

Maintain documentation of the results of corrective action

Continue using the process until each defect is eliminated or minimized

Define corrective action procedures for laboratory and field analyses.  The laboratories and field operations should summarize in the QAP the elements of their SOPs that deal with the previously described corrective action mechanism.

Present procedures for the resolution of complaints or circumstances raising doubt concerning the sampling and testing processes.  Records shall be made of the complaint or circumstance and the resolution of all complaints.



XVI.  QUALITY ASSURANCE REPORTS TO MANAGEMENT

Present a schedule for the periodic reporting of measurement system performance to the Program Manager.  The QA reports must contain information on any event, or the absence thereof, that results in a variance to specified procedures or a reduction of quality below that specified in the Data Quality Objectives.  Reports should include:

A description of any variance, discrepancy or problem

The implications of the same on DQOs

The required corrective action and criteria that must be met to achieve the site DQOs

A schedule for completing the corrective action



3.3.2  Field Sampling Plan (FSP)�tc  \l 3 "3.3.2  Field Sampling Plan (FSP)"�.



3.3.2.1  Description�tc  \l 4 "3.3.2.1  Description"�.  The FSP contains the information required in the field to properly perform field tests and collect samples for testing.  It is important that the FSP be consistent with the QAP.  The information in the FSP is taken from the QAP and specific detail added for the field operations. In very limited sampling and testing programs the QAP, FSP, QAM, and HASP may be the same document. The FSP provides specific direction for the sampler.  Detailed procedures are specified as to the sampling locations, frequency, equipment and quality assurance items.  Health and safety hazards are also provided.



3.3.2.2  FSP Elements�tc  \l 4 "3.3.2.2  FSP Elements"�.  The following elements may be used as a checklist by the sampler when preparing for any sampling and testing operation.  The amount of detail and the inclusion of any section is dependent on the data quality needs of the project. Not all of the following elements may be required for all compliance sampling events. Any SOPs meeting the requirements of the regulatory program may be incorporated by reference through the QAP or FSP. 

 

I.  TITLE PAGE

Title of document (Field Sampling Plan)

Sampling program name

Job number

Date

Revision number

Name, organization, and phone number of Program Manager



II.  TABLE OF CONTENTS



III.  INTRODUCTION

Explain where and why the samples are being collected such as:

Permit requirement

Determine the drinking water quality

Characterization of waste material for disposal

Identify the responsible individuals, by title, name and telephone number for Program Manager, QA/QC Coordinator, HASP Officer, Sampling Operations Manager, Laboratory Manager (however named) and other members of the project team.



IV.  OBJECTIVES

Present the project objectives, including the decision criteria applicable to each parameter analyzed.

Describe how the work will meet these objectives.

Explain the sampling operation as to the number of personnel, education, training, technical knowledge and experience needed to meet  assigned functions.



V.  SAMPLE TYPES

List sample matrix (soil, ground water, surface water, etc.).

Present sampling method (grab, composite, continuous).

Present field tests and field measurements required.



VI.  CHEMICAL CONTAMINANTS OF INTEREST

Present a table showing contaminant versus matrix, or listing contaminants if only one matrix is to be sampled.



VII.  HEALTH AND SAFETY HAZARDS

A site specific Health and Safety Plan (HASP), meeting the requirements of Appendix C, will be included when the scope of work requires it.  See 29 CFR 1910.120(a)(1)(ii) or (iii) to determine applicability.

For many or most compliance sampling events, a less extensive and less detailed site specific safety plan will be included.  Such plans, which do not need to meet all the criteria of 29 CFR 1910.120, must still reflect the five step risk management process detailed in Section 3.3.3.1 and include the minimum elements outlined in Section 3.3.3.2.  At a minimum, the plan should describe the specific expected hazards, safe operating procedures, Personal Protective Equipment (PPE), and training required to collect the samples in a safe manner.  PPE recommendations must be specific as to type and include any special decontamination or disposal requirements which apply.  Include the warning indications and health effects of each significant toxic contaminant (include a Material Safety Data Sheet (MSDS) in the FSP, for each chemical).



VIII.  SAMPLING LOCATIONS AND FREQUENCY, INCLUDING QUALITY CONTROL SAMPLES

Describe or reference detailed sampling location, including a map or sketch as relevant.  Assign a unique code number or description to each location (this may be X and Y coordinates for a sampling grid or the outfall number from the permit).  For soil, waste pile and surface water samples, include sampling depth(s) at each location. For drinking water include the exact location so that any person returning to the site will be able to locate the specific tap sampled.

List required frequency of each type of quality control samples, including:

Field duplicates

Matrix spike/matrix spike duplicates

Field blanks

Trip blanks

Equipment decontamination blanks 

List required time of sampling if relevant (immediately after a rain event for surface runoff contaminant samples).

List frequency of sampling if periodic samples are required (monthly, quarterly, annually) as specified by permit or regulatory requirements.

List type of sample collected such as grab, flow proportional, or time composites.

Monitor, control and record all environmental conditions that may invalidate the results or adversely affect the representativeness of the sample. 



IX.  GENERAL SAMPLING INFORMATION

Describe for each type of sample:

Sample Containers (number, size, type, material, cleanliness requirements)

Sample Volumes (minimum quantity required per container)

Preservation Techniques

Holding Times

Number and Type of Field QC Samples

Equipment Decontamination Blanks

Field Duplicates

Matrix Spikes

Trip Blanks

Split Samples 

Describe the monitoring, controls and recording of environmental conditions, as appropriate, to ensure that the results are not invalidated due to the site conditions.  Items to be controlled and monitored include but are not limited to: weather, climate, and background or area contamination.



X.  SAMPLING EQUIPMENT, REFERENCE MATERIALS AND SUPPLIES

Label, mark or otherwise identify all equipment, instruments, reference materials and associated supplies to indicate the calibration or standardization status.

Describe the procedures for measurement traceability to national or international standards where applicable.

Describe the procedures for labeling, documenting preparation, and use of reagents and solutions.  Labeling should include identity, concentration, grade, and quality of the material. Documentation of preparation and traceability to stock material should be described in detail. 

Specify a complete list and estimated quantities of materials and supplies required to perform the sampling, including:

Equipment required for field measurements (thermometer, pH meter, etc.)

Sample containers (number of each size, type and material)

Preservatives, including pH paper and pipets as appropriate

Sampling equipment, including screens, filters, bailers, etc. as appropriate

Field Log Book/Field Notes

Waterproof pen

COC Records (prenumbered)

Three part sample container labels

Plastic tape to cover container labels, seal shipping containers, etc.

Sample shipping containers

Packaging material (type and quantity as appropriate)

Plastic bubble wrap

Vermiculite

Resealable bags

Metal paint cans

Custody Seals (Optional)

Resealable bags for COC Records

Ice in sealed plastic containers or resealable bags

Equipment and supplies for decontaminating sampling equipment

Containers for contaminated waste material generated during sampling (purge water, used preservative, disposable PPE, etc.)

Personal protective equipment and respirators (See Health and Safety Plan)

Record all maintenance and perform all preventative maintenance per the operating procedures or manufacturer's instructions.



XI.  SAMPLING PROCEDURES

Specify in step by step procedures, exactly how the samples are to be collected and any field descriptions or analyses that are required.  Cover in detail or reference standard procedures for:

Field Operations

Soil: location (survey requirements), color and soil type by depth increment

Liquid: viscosity, color, opacity (cloudiness) homogeneity, flow rate or quantity per container

Solid wastes:  description (type, color, homogeneity; quantity per pile or container

Groundwater: well installation requirements, purging requirements, pH, temperature, conductivity, depth to groundwater

Air:  weather conditions (rain, fog, humidity, temperature, wind velocity); visible par-ticulates

Stack gas: specify parameters and procedures

Sample Collection:  Complete a Field Log Book/Field Notes describing the samples collected and sample containers filled at each location. Reference to the sample collection procedure reduces the amount of field time. Record is made as to the procedure followed anddeviations, modifications, or variations noted. Include copies of the example Field Log Book pages/Field Notes as an attachment to the FSP. The procedure or field notes must describe in detail:

How the material for each sample container is collected (grab, composite, continuous for specified period, etc.)

How each sample is treated (screened, filtered, sequence for filling ground water sample containers, etc.)

Preservatives for each sample container (type, procedure for using)

Procedure for preparing each type of quality control sample

Field Decontamination Procedures

Sampling Equipment

Sample containers used for field testing

Waste Disposal Procedure

RCRA requirements

Navy or Site specific requirements

Samples, decontamination materials, equip-ment and all field activities

Record the following information for all sampling operations:

Sampling date 

Sampling time

Locations sampled, with tables, graphs, sketches, and photographs as appropriate

Name of individual(s) collecting the samples

Unambiguous identification of sample

Type of sample

Description of sample

Reference to sample collection procedures

Preservation used

COC Documentation 

Measurements, examinations and results

Calibration or standardization of equipment

Specify the reporting procedure for each sampling event.  Data must be reported accurately, clearly, unambiguously and objectively within the guidance of the instructions for the operations.  Reports may be in the form of field forms, copies of logbook pages or formal consolidated reports describing the operation or event.  Reports must include at a minimum: 

The identification of the operation

Subcontractor(s)

Location of sampling

Unique identification of the report

Page numbers

Name and address of customer

Description and unambiguous identification of the sample

Characterization and condition of the sample

Unambiguous description of non-standard method

Reference to sampling procedure

Reported measurements with units of measure

Signature and title of person accepting responsibility for the content of the report

If amended, the report must be identified and the changes documented

The Sampler or Program Manager must notify all affected parties, in writing, of any event such as identification of defective measuring devices or equipment that casts doubt on the validity of the sample collection process or results given in the report.

The HASP should provide information to emergency medical care service(s) at a convenient and readily accessible medical facility and establish emergency communications with emergency response services.  Personnel injured as a result of an accident at the site should be handled in the following manner:

First aid equipment should be available on site for minor injuries.

The injured employee should be transported by local emergency vehicle to the appropriate medical facility.

Written report of accident should be prepared by the program administrator within 48 hours.



XII.  SAMPLE CUSTODY AND DOCUMENTATION

Record and report all sampling data with sufficient figures to be statistically significant. 

Describe the calibration, standardization, measure-ment and custody records and the retention period. The records gathered during monitoring or sampling must be the same period of time as field and analytical data.

Present procedures for reviewing field records for accurate reporting and adherence to documented procedures. Procedures should include the mechanism and approval required for modifying or amending records and data.

Specify in detail the procedures to be used to identify each sample and to document the collection procedures, field test results, and chain of custody for the laboratory samples. The type of custody to be used is dependent on the sampling and analysis required and will be specified in the QAP. If data is known to be used in litigation prior to sampling, legal chain of custody procedures must be followed. Include information on:

Sample Identification Numbers

Field Log Book/Field Notes

Field Custody Procedures

Sample Container Labels

Custody Seals (Optional)

COC Record. Where appropriate, include a copy of the laboratory's COC Record for legal tracking of the sample(s).

Custody Transfer Procedures (Optional)



XIII.  SAMPLE PACKAGING AND SHIPMENT PROCEDURES

Specify any special procedures that are to be used to pack the sample containers for shipment.

Specify how often samples are to be shipped (daily, all at once, etc.).

Specify limitations on holding times for the samples.

Specify how the samples are to be shipped.

Specify the manifest requirements for sample containers that are shipped to a laboratory. Include:

Specific name that is to be used to describe the material

The hazard class that is to be specified on the manifest for each shipping container

If the samples are classified as hazardous, list the 24 hour notification number that is required on the manifest

Record storage conditions, and variations to documented sample handling, preparation, shipping and storage procedures.



XIV.  LABORATORY 

Specify where the sample containers are to be sent for analysis.  For each laboratory, list:

Laboratory name

Address

Name of notification person

Phone number

Notification process and procedure

3.3.3 Navy Occupational Safety and Health (NAVOSH) Program�tc  \l 3 "3.3.3 Navy Occupational Safety and Health (NAVOSH) Program"�.



3.3.3.1  Description.  OPNAVINST 5100.23D, Navy Occupational Safety and Health (NAVOSH) Program Manual, is the primary reference document describing the NAVOSH Program.  All elements of this manual apply to protecting the health and safety of Navy DOD environmental compliance personnel.  The relationship between OSHA standards and the NAVY Occupational Safety and Health Program is detailed in Chapter 16 of OPNAVINST 5100.23D.  OPNAV instructions, particularly the contents of OPNAVINST 5100.23D and any instructions issued by the command having specific technical cognizance or assigned responsibility in OPNAVINST 5100.8G and approved by the Chief of Naval Operations, are considered to be NAVOSH standards which govern the NAVOSH Program.



3.3.3.1.1  Site-Specific Safety and Health Concerns.  The NAVOSH Program should not be considered all inclusive since the hazards and environments encountered during compliance sampling are so diverse. A partnership must exist between compliance sampling personnel and cognizant industrial hygiene and safety professionals to ensure site specific safety and health hazards are identified and addressed.  



	Section 3.2 identifies specific responsibilities.  A site specific Health and Safety Plan (HASP) meeting the requirements of Appendix C will be included when the scope of work requires it, per 29 CFR 1910.120(a)(1)(ii) or (iii).  A much less extensive/detailed site specific safety plan will be included for the usual compliance type sampling which does not fall under 29 CFR 1910.120.  This safety plan should reflect the five step risk management process detailed below.  At a minimum, the plan should describe the specific expected hazards, safe operating procedures, Personal Protective Equipment (PPE), and training required to collect the samples in a safe manner.  PPE recommendations must be specific as to type and include any special decontamination or disposal requirements which apply.  The warning indications and health effects of each significant toxic contaminant (include a Material Safety Data Sheet (MSDS) in the FSP, for each chemical) should be included.



3.3.3.1.2  Risk Management Process.  Risk management is a five step process: Identifying Hazards, Assessing Hazards, Making Risk Decisions, Implementing Controls, and Supervising.  It is a systematic way of thinking, used to better assess and control risk.  Identifying the hazards involves a preliminary hazard analysis where the hazards and possible causes of hazards are listed.  Assessing the hazards involves prioritizing the identified hazards by severity of possible loss and probability of possible loss. Making risk decisions involves considering all available risk control options, starting with the most serious risk first and referring to the list of possible causes developed during the preliminary hazard analysis.  You must then determine whether the benefit outweighs the risk and, when appropriate, contact higher authority for guidance. Control of hazards may be accomplished through engineering and/or administrative controls as well as Personal Protective Equipment (PPE).  An appropriate level of supervision to monitor for effectiveness of controls and watch for changes is critical.  



	The risk management process has to occur at all levels to be effective. As previously stated, a partnership must exist between compliance sampling personnel and cognizant industrial hygiene and safety professionals to ensure site specific safety and health hazards are identified and addressed.  The best safety plan devised for a particular site can be rendered useless if changing conditions are not monitored by the individual performing the work and taken into account for their personal risk assessment. 



3.3.3.1.3  Risk Management Example.  For illustrative purposes, a limited example of the risk management process is provided as follows:  The scenario is sample collection at a dammed lake and its' outfall.  A risk of drowning is one of the many hazards which exist at this site.  Possible causes listed during the preliminary hazard analysis included falling into the water from a catwalk that has an existing safety rail; falling into the water from a sample collection punt, and; falling into the water while wading out into the stream during sample collection.  Listed in order of priority, the highest to lowest would be drowning while 1) wading, 2) punting, and 3) walking on the catwalk where there is a safety rail.  Although all three were equal in severity, the probability of occurrence determined the priority.  The benefit of each of the three sampling techniques outweighed the risk of drowning given that application of administrative controls (e.g. training/SOP for boat use), PPE (e.g., personal flotation device and/or safety line) and engineering controls (e.g., safety rail present on catwalk) significantly reduced the probability of occurrence to the point where the risk was acceptable considering the benefit.  That is assuming conditions do not change from the initial risk assessment.  When the sampling actually occurred, a heavy rain had swollen the lake requiring increased outfall flow rate.  The individual responsible for sampling the outfall re-considered the risk of wading given this change in environmental conditions and decided that particular sample would have to wait until the flow subsided.  A call to the supervisor confirmed this as the correct course of action.  The benefit of collecting the sample after conditions had changed would not justify the risk involved.



3.3.3.1.4  Hazard Recognition, Assessment and Control.  The following  information is intended to assist in the risk management process by identifying some of the diverse hazards which may be encountered by environmental compliance sampling personnel. Once the inherent hazards of a sampling event are recognized, Appendix D, the NAVOSH Reference List, provides a summary, by hazard topic, of current guidance.  These references should be considered during the assessment and control phases of the risk management process.



Safety Hazards.  Safety hazards are site conditions or possible events that could cause injury to sampling personnel or damage to their equipment.  A preliminary site survey and evaluation should be performed to identify safety hazards before the FSP is prepared.  The preliminary site survey includes the evaluation of site historical data and identification of all suspected conditions which may pose inhalation or skin absorption hazards or other conditions that may cause death or serious harm.  Examples of such hazards include, but are not limited to:

Confined space entry

Potentially explosive or flammable situations

Visible vapor clouds

Areas where biological indicators, such as dead animals or vegetation, are located

Pressurized pipes and containers

Possible electrical shock

Soil cave-in, excavations and trenching

Hazards resulting from exposure to chemicals in the media being tested or to chemicals used in performing field tests

Utilities

Scaffolding



Chemical Hazards.  Chemical hazards present in environmental samples or in the environment being sampled are not the only chemical hazards of concern. Toxic chemicals may also be brought onto a site (e.g., fuels and lubricants for equipment, preservatives for samples, etc.).  Hazardous chemicals can be absorbed into the body through various pathways.  These path-ways include:

Inhalation of vapors, gases, or particulate (This pathway is typically of the greatest concern for potentially acute exposures.)

Ingestion of contaminated particulate from hand to mouth contact

Dermal and eye absorption from direct, un-protected contact, or from exposure to airborne concentrations



Physical Hazards.  Potential physical hazards may include, but are not limited to:

Confined space entry

Heat and cold stress

Hazardous flora and fauna (poison ivy, poisonous snakes, stinging insects, animals, etc.)

Hazardous noise in the area, including that due to use of sampling equipment

Utilities (gas, electric, water)

Pressurized lines or containers

Potential for electrical shock

Soil cave-in, excavations and trenching

Powered equipment

Heavy Equipment

Explosion and fire

Radiation Hazards



Task Specific Hazards.  Listed below are summaries for some but not all of the known or assumed hazards associated with certain tasks common to environmental compliance sampling.  The list of common tasks and associated hazards is not all inclusive but will be expanded with each revision of this manual and as new environmental compliance sampling techniques are developed.



Sediment/Surface Water/Biota Sampling

	Chemical

Potential for contaminated material to be splashed onto body or in eyes

Ingestion of contaminated material from hand�to�mouth contact

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants within the sediments or surface water

Absorption of constituents through the skin



	Physical/Environmental

Muscle strain from boring with hand auger

Sampling operations that occur from boats/while wading

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Skin irritation from contact with insects and vegetation

Interaction with wild animal life



Land Surveying

	Chemical

Skin contact with potentially contaminated soil

Ingestion of contaminated material from hand�to�mouth contact

	Physical/Environmental

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Skin irritation from contact with insects and vegetation

Interaction with wild animal life



Geophysical Investigation

	Chemical

Skin contact with potentially contaminated soil

Ingestion of contaminated material from hand�to�mouth contact



	Physical/Environmental

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Skin irritation from contact with insects and vegetation

Interaction with native and feral animal life



Surface Soil Sampling/Drive Point Installation

	Chemical

Skin contact with potentially contaminated soil or groundwater

Ingestion of contaminated materials from hand�to�mouth contact



	Physical/Environmental

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Skin irritation from contact with insects and vegetation

Interaction wild animal life

Muscle strain from boring with hand auger or hammering of drive point



Monitoring Well Installation

	Chemical

Potential for contaminated mud, soil, or groundwater to be splashed onto body or into eyes

Ingestion of contaminated materials from hand�to�mouth contact

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants

Absorption of constituents through the skin



	Physical/Environmental

Heavy objects landing on foot/toe or head

Elevated noise levels from heavy equipment operation

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Skin irritation from contact with insects and vegetation

Overhead hazards from drill rig operations

Interaction with wild animal life

Contact with underground utility lines

Muscle strain from lifting hazards

Explosion from contacting explosive/ ignitable materials



Monitoring Well Development

Chemical

Potential for groundwater, to be splashed onto body or in eyes

Ingestion of contaminated materials from hand�to�mouth contact

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants



Physical/Environmental

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Skin irritation from contact with insects and vegetation

Interaction with native and feral animal life



Groundwater Sampling/Slug Test/Impact Sampling

Chemical

Potential for contaminated groundwater to be splashed onto body or in eyes

Ingestion of contaminated materials from hand�to�mouth contact

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants emitting from the well opening



Physical/Environmental

Skin irritation from contact with insects and vegetation

Muscle strain from lifting bailer or removing slug

Cuts from using knives to cut bailer rope

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Interaction with native and feral animal life

Contact with underground utility lines

Overhead hazards from drill rig operations



Soil Gas Survey

Chemical

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants

Ingestion of contaminated materials from hand�to�mouth contact

Skin contact with potentially contaminated material



Physical/Environmental

Slips, trips, and falls � sloped, uneven terrain, crawling over and under obstacles

Skin irritation from contact with insects and vegetation

Contact with underground utilities, fuel lines, etc.

Interaction with wild animals



Subsurface Sampling � Soil Boring

Chemical

Potential for contaminated mud, soil, or groundwater to be splashed onto body or in eyes

Skin contact with potentially contaminated soil

Ingestion of contaminated soils from hand�to�mouth contact

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants



Physical/Environmental

Elevated noise levels from heavy equipment operations

Muscle strain from lifting hazards

Skin irritation from contact with insects and vegetation

Contact with underground utilities

Interaction with wild animals

Heavy objects landing on foot/toe or head

Explosion from contacting explosive/ignitable materials

Slips, trips, and falls from sloped, uneven terrain, crawling over and under obstacles



Test Pit/Trenching

Chemical

Skin contact with potentially contaminated soil

Ingestion of contaminated materials from hand�to�mouth contact

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants

Skin contact with potentially toxic "pure product" contaminants



Physical/Environmental

Overhead hazards from backhoe operations

Skin irritation from contact with insects and vegetation

Contact with underground utilities

High grade slopes that may require shoring according to OSHA Standards

Interaction with wild animal life

Explosion from contact with explosive/ignitable materials

Elevated noise levels from heavy equipment operation

Slips, trips, and falls from sloped and uneven excavation materials or landscape

�Drum Sampling

Chemical

Ingestion of contaminated materials from hand�to�mouth contact

Inhalation of volatile contaminants or volatile fraction of semi-volatile contaminants

PPE incompatible with the drum contents

Skin contact with drum contents



Physical/Environmental



WARNING



Mislabeled, multi�labeled, or unlabeled containers that may  contain highly contaminated groundwater or soil

Cuts or abrasions while opening drum or using sampling equipment

Skin irritation from contact with insects and vegetation

Interaction with native and feral animal life

Explosion from introduction of ignition source



Tanker/Roll�Off Box Sampling

Chemical

Skin contact with potentially contaminated soil or water

Ingestion of contaminated material from hand�to�mouth contact

Inhalation of potentially volatile contaminants or volatile fraction of semi-volatile contaminants



Physical/Environmental

Slips, trips, and falls from elevated heights (i.e., top of roll�off box or tanker) onto ground

Falling into potentially contaminated material in roll�off box



Stack/Vent/Duct Sampling

Chemical

Inhalation of fumes, vapors, and dusts that may be toxic or irritating

Skin and eye  irritation from insects, vegetation, fumes, vapors and particulate

Ingestion of  material being sampled and/or sampling reagents from hand to mouth

Biological exposures to disease carrying animals and their excrements



Physical/Environmental

Muscle strains from climbing/bending /walking  while getting to the sampling site and/or transporting sampling equipment

Falls, trips,  entanglements, and slips from ladders, cages, industrial equipment,  masonry obstructions, and safety equipment

Skin and eye irritation from dusts, fumes, and vapors

Interactions with wildlife and vegetation

Electrical shock from power lines, fixed industrial equipment, portable power sources, and lightning

Suffocation from entry into confined spaces or from breathing the stack plume 

Heat and cold stress from weather extremes, as well as wind



When explosive hazards are known to be present, expert advice must be obtained. Consideration must also be given to materials which were originally non-energetic but which may have deteriorated or changed with age to yield an explosive hazard (e.g., peroxides in ethers).  Materials may also change sensitivity when dispersed.



3.3.3.2  Health and Safety Elements.  The Navy Occupational Safety and Health (NAVOSH) Program, as established by OPNAVINST 5100.23D, protects the health and safety of Navy and DOD environmental compliance sampling personnel.  However, the NAVOSH Program must not be considered all inclusive since the hazards and environments encountered during compliance sampling are so diverse.  A partnership must exist between compliance sampling personnel and cognizant industrial hygiene and safety professionals to ensure site specific safety and health hazards are identified and addressed.

  

3.3.3.2.1  HASP Elements.  A site specific Health and Safety Plan (HASP), meeting the requirements of Appendix C, will be included when the scope of work requires it.  See 29 CFR 1910.120(a)(1)(ii) or (iii) to determine applicability.  The following is presented as an outline of what you should expect as content in a comprehensive HASP.  Not all of the following elements may be required for all compliance sampling events.  Each plan must be adapted to be site specific and vary with the extent of hazards anticipated and the operations performed.

 

I.  TITLE PAGE

Title of document (Health and Safety Plan)

Sampling program name

Job number

Date

Revision number

Name, organization, and phone number of Program Manager



II.  TABLE OF CONTENTS



III.  INTRODUCTION

Scope and Applicability of the Health and Safety Plan

Site Entry Procedures

Procedures for Modifying Health and Safety Plan



IV.  KEY PERSONNEL/IDENTIFICATION OF HEALTH AND SAFETY PERSONNEL

Key Personnel

Site Specific Health and Safety Personnel

Organizational Responsibility



V.  TASK/OPERATION SAFETY AND HEALTH RISK ANALYSIS

Historical Overview of Site

Site Description

Location Description

Land Use

Topography

Climate

Hydrogeology

Site History

Current Conditions

Chemicals Present on Site

Task by Task Risk Analysis

Chemical Hazards

Physical Hazards



VI.  PERSONNEL TRAINING REQUIREMENTS

Pre-assignment Training

Annual Refresher Training

Site Supervisors Training

Training and Briefing Topics

Heat Stress Training, Recognition, and First Aid

Cold Weather Training, Recognition, and First Aid



VII.	PERSONAL PROTECTIVE EQUIPMENT (PPE) TO BE USED.

Levels of Protection (i.e. Level A through D)

Reassessments of Protection Program

Work Mission Duration

SOPs for respirator usage



VIII.	MEDICAL SURVEILLANCE REQUIRE-MENTS

Baseline or Pre-assignment Monitoring

Periodic Monitoring

Exposure/Injury/Medical Support



IX.  FREQUENCY AND TYPES OF PERSONAL AIR MONITORING/SAMPLING

Direct�Reading Monitoring Instruments

Personal Sampling

Specific Contaminants to be Monitored

Personnel Air Monitoring Program

Ambient Air Sampling



X.  SITE CONTROL MEASURES

Site Security

Buddy System

Site Communications Plan

Work Zone Definition

Nearest Medical Assistance

Safe Work Practices

Emergency Alarm Procedures



XI.  DECONTAMINATION PLAN

Personnel Decontamination Procedures

Levels of PPE Required for Decontamination Personnel

Equipment Decontamination

Disposition of Decontamination Wastes



XII.	EMERGENCY RESPONSE/CONTINGENCY PLAN

Pre�emergency Planning

Personnel Roles and Lines of Authority

Emergency Recognition/Prevention

Evacuation Routes/Procedures

Emergency Telephone Numbers

Emergency Medical Treatment Procedures

Fire or Explosion

Spill or Leaks

Emergency Equipment/Facilities



XIII.	CONFINED SPACE ENTRY PROCED-URES

Definitions

General Provisions

Procedure for Confined Space Entry

Duties of Confined Space Observer



XIV.  SPILL CONTAINMENT PROGRAM



XV. AUTHORIZED CHANGES TO HEALTH AND SAFETY PLAN (section for inclusion of approved modifications)



XVI.  Appendices

Appendix A - Chemicals of Concern: Chemical, Physical, Toxicological, and First Aid Data (MSDS).

Appendix B - Real Air Monitoring Equipment - Operation, Calibration, and Maintenance Procedures.

Appendix C - Limitation of Specified Personal Protective Equipment (chemical degradation, permeation, temperature limits).�XVII.  LIST OF FIGURES

Organization chart

Facility map showing sampling locations

Map depicting exclusion zones during sampling

Map of route to nearest emergency medical facility

Level A decontamination procedure

Level B and C decontamination procedure

Level D decontamination procedure

Equipment decontamination sequence

Evacuation routes and safe distances

Facility map with emergency equipment located



XVIII.  LIST OF TABLES

Chemicals of concern (include action levels for Respiratory protection [Permissible Exposure Limit (PEL), Immediately Dangerous to Life and Health (IDLH)], odor thresholds, detection limits of field monitoring equipment)

Sample PPE inspection checklist

Levels of PPE planned for sampling tasks

Available direct reading instruments for air hazard monitoring

Personnel requirements

General work practices

Standing orders for exclusion zone and contamination reduction zone

Emergency recognition/control measures

Emergency telephone numbers



NOTE:

Appendix C - Health and Safety Plan (HASP) Review provides a thorough HASP review checklist for situations when a site specific "Health and Safety Plan", as required by 29 CFR 1910.120, is necessary.  Check with the Environmental Programs Directorate at the Navy Environmental Health Center (COMM 804-363-5500; DSN 864-5500) to make certain the version in this manual is the most current version available.



3.3.3.2.2  Safety Plan Elements.  A less extensive and less detailed site specific safety plan will be included for the usual compliance type sampling which does not fall under 29 CFR 1910.120.  The vast majority of compliance sampling events will be in this category. This less extensive safety plan, which does not need to meet all the criteria of 29 CFR 1910.120, must still reflect the five step risk management process detailed in Section 3.3.3.1.2: Identifying Hazards, Assessing Hazards, Making Risk Decisions, Implementing Controls, and Supervising.  The following is presented as an outline of what you should expect a typical safety plan to include.  Not all of the following elements may be required for all compliance sampling events. Each plan must be adapted to be site specific and vary with the extent of hazards anticipated and the operations performed.



I.    Preliminary Hazard Analysis



II.   Site Visit



III.  Safety Plan

Describe (be specific) expected hazards

List applicable safe operating procedures

List required (be specific) Personal Protective Equipment (PPE) and any special decontamination and/or disposal requirements

Conduct (and document) training required to collect samples in a safe manner

List the warning indications and health effects of each  significant toxic contaminant which may be present

Include a Material Safety Data Sheet (MSDS) for each chemical  which would be encountered

List Points of Contact for cognizant health and safety professionals and supervision for the sampling  event



NOTE:

Appendix D - NAVOSH Reference List provides pertinent hazard specific information resources, arranged by hazard topic, which compliance sampling personnel and cognizant health and safety professionals should be aware of during the risk management process.  Check with the Industrial Hygiene Directorate at the Navy Environmental Health Center (COMM 804-363-5500; DSN 864-5500) if you have questions concerning the references cited or to determine if the cited reference has been updated since publication of this manual.



3.4  EXPLOSIVES SAMPLING.



WARNING







When any sampling operation is to be undertaken which may involve energetic materials, the involvement of explosive trained and certified personnel is mandatory. Explosive safety requirements include use of approved explosive procedures and explosive certified personnel.  Section 12.3.3 and other sections of this manual provide amplifying information.�
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