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COMMON SAMPLING PROCEDURES�tc  \l 1 "4



COMMON SAMPLING PROCEDURES"�





�4.1  PURPOSE�tc  \l 2 "4.1  PURPOSE"�.  This chapter presents items common to the sampling events covered in Chapters 5 - 13.  This chapter should be referred to in conjunction with specific sampling procedures discussed in Chapters 5 -13.  Section 1.5 and Figure 1-1 of this manual present a discussion of the relationships among the chapters.   Additional references include facility Standard Operating Procedures (SOPs) and special requirements contained in regulatory programs and site permits.



4.2  PREPARATIONS FOR FIELD SAMPLING�tc  \l 2 "4.2  PREPARATIONS FOR FIELD SAMPLING"�.   The success of a field sampling program depends on the preparation prior to entering the field.  Implementation of the Sampling and Analysis Plan (SAP) begins with preparing for the field sampling operation.  The following preparation steps should be considered important to the success of the project:



Preliminary Off-Site Evaluation.  Prior to implementing the Field Sampling Plan (FSP), the Program Manager and Health and Safety Supervisor should review any Historical Overview and Site Description sections of the Sampling and Analysis Plan (SAP).  This review may result in the decision for an on-site evaluation to assess the sampling procedures, relevant safety equipment and personal protective equipment.

Equipment Verification.  The FSP should specify an equipment list, including sampling equipment, sample containers, and Personal Protective Equipment (PPE).  This list should be reviewed in detail by the entire Sampling Team and the Health and Safety Supervisor to verify that necessary items are included and appropriate for the site being sampled. 

Inventory.  The Equipment Technician (however named) shall gather all the specified equipment and containers into one place and verify that it is on hand.  Reagents, supplies, and quality control materials shall be checked and verified as appropriate.  The designated technician shall  notify the Program Manager that equipment preparations are complete.

Sign Over of Materials.  The designated individual shall check the equipment inventory, and sign for custody if required.

Staffing and Scheduling.  The Program Manager shall consider the impact of specified sampling requirements on staff and schedule:

Screening or Field Measurements.  Sample screening or field testing for pH, conductivity, disinfection chemicals, and temperature require additional field time.  The need for additional personnel is based on time demand, training requirements and degree of difficulty.  Significant field testing requirements may justify the procurement of a field laboratory and a trained field chemist to relieve other team members of this responsibility. 

Preservation.  Preservation is required for most water samples.  Two practices exist for adding preservative: (1) addition of the chemicals to the samples in the field, and (2) addition of the chemicals to the sampling containers prior to sending the containers to the field.  Adding the reagents to the sample containers at the time the samples are collected requires the sampler to maintain records of addition and quality of the reagents and to follow proper chemical handling techniques.  In some cases it may be advisable to have the laboratory add the reagents to specially labeled sample containers before they are sent to the field.   This may reduce the field work required and the possibility of field error resulting from contaminating the preservatives.  Addition of the correct amount of preservative can be estimated for samples collected on a routine basis having little to no outside environmental or process effects.



	WARNING



	When using containers filled with preservative, use caution when filling the bottles to ensure the preservative is not released to the environment and the correct amount of preservative has been added to adequately fix the sample.

Time.  Many samples have short holding times prior to analysis.  Review the holding time requirements and coordinate the schedule with the laboratory so that the samples are analyzed within the required holding times.  Holding times are dictated by the regulatory program and data may be invalidated when holding times are not met.



4.2.1  Preparing for a Sampling Event�tc  \l 3 "4.2.1  Preparing for a Sampling Event"�.  Preparing for a sampling event requires planning and a thorough knowledge of the regulatory program.  The key elements for such preparation include:



Objectives.  The objectives should be thoroughly understood by all sampling personnel prior to sample collection.  Knowledge of the compliance scope, boundaries, geography, and area roads and bridges will facilitate sampling.



Map of Study Area.  A U.S. Geological Survey quadrangle map of the study area is essential for sampling in rural areas.  Such maps show seldom used trails that may be helpful in gaining access to sampling locations, and indicate the vegetated areas and terrain within the sampling area.



Permits and Regulations.  The person collecting samples should have a working knowledge of applicable permits, required monitoring, and other specified conditions.  Regulations that potentially impact the sampling area should be reviewed by the sample collector.



Waste Sources.  When the objective of a project is to determine the nature,  extent, or impact of a waste source upon an environmental medium, knowledge of waste source(s) within the area, as well as those sources upstream or upgradient that may impact the area, is essential.  This knowledge entails knowing waste source discharge points or areas, type of waste, volume of discharge, and constituent concentration.  When this information is not readily available, it may be necessary to collect background information.



Environmental Medium Characteristics.  If the study is of a waterway, the physical characteristics of the waterway should be known prior to sample collection.  These important physical characteristics include whether the receiving waterway resembles a lake, reservoir, pond, small stream, or a river, average and maximum recorded flow, width and depth, type of benthic substrate, and type of predominant aquatic vegetation.

		If the study area is limited to land, it is important to have knowledge of the terrain, soils classification, geology, terrestrial vegetation, industrial and residential development, predominant land use, and wildlife.



Sampling Information.  A sampler must know the types of samples to be collected; water, plankton, benthos, fish, vascular plants, wastewater, soil, or solid waste.  When the samples are to be collected including nocturnal or daytime sampling. Where within the environmental medium the samples are to be collected, including both horizontal and vertical collections, and the preferred method of collection.



Laboratory Arrangements.  Arrangements must be made with the analytical laboratory to ensure that the laboratory is expecting the samples when they arrive and knows approximately the types of samples, (liquid, semi-solid, solid, or biological) and the analyses requested on each sample type.  Arrangements must be made for the appropriate number of sample containers and preservatives where required.  Transportation of samples from the point of collection to the laboratory must be considered, and the Chain-of-Custody Record must be traceable, as detailed in the Quality Assurance Plan (QAP).



Equipment.  Prior to going to the sampling location, the sampling gear needs to be checked to ensure that it is correct for the task and in good working order. Label, mark, and otherwise identify all equipment, instruments, reference materials, and associated supplies for measurement processes to indicate calibration or standardization status.  Verify all equipment is in working order and that preventative maintenance has been completed according to the SOPs.  Expiration dates of reagents and solutions should be checked and verified as to useability. 



		If waders are used for surface water sampling, they must be available for the sample collectors.  If a boat is required, an appropriate boat, motor, and life jackets must be available, and preliminary boat launch locations should be known before going to the sampling site.  All equipment should be checked out prior to starting the sampling event.



	NOTE:

		Sampling equipment, when in use, should be anchored to prevent equipment loss in the event the rope or equipment slips through the hands of the sample collector.

Safety.  Safety of sampling personnel is paramount. During wading operations, a rope should be attached to the sampler and extend to an anchor person on shore.  In boating operations, the sampling boat should not be overloaded, but at least two people are required in the boat, one to collect the samples and one to operate the motor.  Boat personnel, by regulation, are required to wear life preservers. When collecting samples, beware of poisonous snakes, nests of wasps or bees, ticks, and other animals that potentially may cause injury to sample collectors. Refer to Section 3.3.3 and Appendix D for specific hazard identification and appropriate reference for detailed control measures.



	WARNING
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	Refer to Section 3.3.3 and Appendix D for specific hazard identification and appropriate reference for detailed control measures.



Personnel Transportation and Lodging.  The Program Manager must consider arrangements for transporting sampling personnel and equipment to the sampling site, and for lodging accommodations when the sampling extends beyond a working day.



4.2.2  Preliminary On-Site Evaluation�tc  \l 3 "4.2.2  Preliminary On-Site Evaluation"�.  When sampling for the first time at a new sample location a preliminary on-site evaluation should be conducted prior to the sampling event to ensure that all aspects of the sampling process are addressed.



	Upon arrival at the site, the Program Manager (or Designee) and the Health and Safety Supervisor shall check with facility personnel to determine whether there have been any recent changes at the sampling locations that would modify the expected hazards or FSP.



4.2.3 Preliminary Site Safety Evaluation�tc  \l 3 "4.2.3 Preliminary Site Safety Evaluation"�.  After a  preliminary hazard analysis, sampling locations should be inspected to develop the "Safety Plan" or "HASP" as appropriate to the scope of the project.  PPE information specified may not be completely reliable, and additional air monitoring may be required. When air monitoring activities are needed, concentrate first on identifying conditions which present an acute health hazard, and then on evaluating exposure to chemicals such as carcinogens that could create long term health problems.

The first priority, if samples are to be collected in a confined spot, shall be testing the air within the space for oxygen content.  Next, tests for explosive levels of flammable vapors shall be conducted, followed by testing for the presence of hazardous concentrations of specific toxic agents depending upon the nature of the space and its contents, or previous contents.



	NOTE:

	Real time instrumentation is available for making these measurements.



	Second, air samples should be collected to evaluate the levels of other chemicals in the air that may require respiratory protection.  Some organic chemicals such as gasoline vapors can be monitored with standard field instruments.  However, monitoring for carcinogens will normally require the use of a field gas chromatograph or the collection of test samples for laboratory analysis.



	In general, the air monitoring program to evaluate worker exposures to toxic chemicals should be designed by an industrial hygienist familiar with the facility and potential hazards to which the Field Sampling Team will be exposed.



	Review physical hazards that may be present at the site such as unstable footing near river embankments, water safety practices, first aid supplies, equipment safety practices and other physical hazards.





4.2.4  Explosive Safety Evaluation�tc  \l 3 "4.2.4  Explosive Safety Evaluation"�.



	WARNING
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	The possibility of encountering explosive hazards must be considered in all sampling plans.  When the presence of energetic materials is known from the history of a site, appropriate precautions can be incorporated at the planning stages.



	Consideration should also be given to situations which may lead to the formation of unstable materials from constituents which are not originally energetic compounds.  Formation of peroxides in ethers and metal picrates are two examples which have been known to create safety hazards.

4.2.5 Preliminary Sampling Evaluation.  Sampling locations should be inspected to ensure the information in the FSP is correct.  All equipment should be checked the day before the sampling event to ensure all maintenance, parts, and records are available for the sampling operation.  Preventative maintenance should be performed, if needed. 



	Reagents, supplies, reference materials, and consumable materials should be verified as to the expiration dates, quality, and applicability to the equipment assigned.  



	Locate all the sample locations during the on-site evaluation to determine site accessibility with the designated equipment, sample location, and possible background contamination for the contaminants of interest.  Electromagnetic interferences, volatile air pollutants from locations off-site, weather, and climate may affect the sampling event and should be planned for, as much as practical, to avoid delays in sampling. 

 

4.3  THE SAMPLING EVENT�tc  \l 2 "4.3  THE SAMPLING EVENT"�.  A sampling event would include the following sequential activities:



Complete all preparation and preliminary evaluation activities as needed.

Arrive at the sampling site with appropriate equipment, supplies, materials, and sampling containers.

Set-up equipment, work areas and safety areas, as described in the FSP.

Collect samples at the locations specified in FSP or reference procedure.

Immediately following sample collection, ensure that each sample container is labeled as described in the FSP.  The sample label must be traceable to the sample number, date, time sampled, sampler's initials, preservative, and site name/location or unique project identifier.

Document the exact location of the collected sample(s) in the Field Log Book or Field Notes.  Also, record in the Field Log Book or Field Notes other observations of environmental conditions that could affect or contribute to knowledge of the sampling area and the environment where the sample is collected.  Prevailing weather conditions, at the time of sampling, should be recorded.

Preserve and/or ice samples as appropriate and record preservation method.

Perform field tests or field screening measurements and record all observations.

Complete the Chain-of-Custody Record and other field records.

Pack and seal the shipping container with collected samples, and transport the shipping container with the Chain-of-Custody Record and any laboratory required forms to the laboratory.  Retain copies of transmitted forms.

Return all forms and copies of the relevant Field Log Book/Field Note pages to the Program Manager or designee.

Clean sampling equipment for the next sampling event or storage until next event.

Breakdown all work area and safety areas as required and return the site to condition found at the start of the sampling event.

Dispose of all waste materials using appropriate procedures.



4.4  SAMPLING PROCEDURES�tc  \l 2 "4.4  SAMPLING PROCEDURES"�.  The FSP refers to detailed sampling procedures or includes the details of the sampling operation.  A standard SOP format should be used to incorporate the following items for each type of sampling operation:



Sampling locations

Sample numbers or identifiers

Type, volume and number of sample containers to be filled at each sampling location and the records to be maintained

Contaminants to be measured, and special handling procedures to ensure proper collection

Safety, health and hazard cautions

Sampling equipment (construction material, type, etc.) and records to be maintained for status, maintenance and corrective action

Step by Step sample collection procedures (grab, composite, continuous for specified period, etc.)

Sampling frequency for repeated sampling at the same sample location

Special sampling requirements (the collection of initial runoff samples after a rain for contamination)

Sample handling procedures for each sample container (screened, filtered, sequence for filling groundwater sample containers, etc.)

Preservatives required for each sample container and contaminant

Reagents, supplies and support services quality, verification and validation criteria to ensure properly used materials

Equipment decontamination procedures to be used between sample locations and between sampling events

Record keeping requirements, documentation handling and retention requirements

Sample, equipment and materials storage requirements

Provisions for storage and/or disposal of wastes generated during field sampling



4.4.1  Sampling Strategies�tc  \l 3 "4.4.1  Sampling Strategies"�.  See Appendix E for sampler and sampling recommendations and strategies for waste materials.  For sampling during clean-up or site investigations see the Navy Installation Restoration (IR) program.  Sampling strategies for drinking water, wastewater, groundwater and Toxic Substances Control Act (TSCA) materials are permit or compliance dependent. The Scope or Purpose section of the sampling procedures should describe the rationale for the sampling strategy to ensure that all personnel involved with the project have an understanding of the sampling event.



4.4.2  Sampling Procedure Checklist�tc  \l 3 "4.4.2  Sampling Procedure Checklist"�.  A checklist of the minimum steps to address in SOP format:

Sampling Approach

		[ ]	Objective

		[ ]	Design of sampling plan

		[ ]	Statistics

Material to be Sampled

		[ ]	Physical state

		[ ]	Volume

		[ ]	Hazardous properties

		[ ]	Composition

Site

		[ ]	Accessibility

		[ ]	Waste generation and handling

		[ ]	Transitory events, start-up, shut-down

		[ ]	Maintenance

		[ ]	Climate

		[ ]	Hazards

Equipment

		[ ]	Maintenance

		[ ]	Preparation and Cleaning

		[ ]	Operation

		[ ]	Calibration/Standardization

Sample Handling, Transportation, Storage and Preservation

		[ ]	Chain-of-Custody

		[ ]	Seals

		[ ]	Forms

		[ ]	Containers

		[ ]	Preservatives, Reagents, and supplies

QA/QC

		[ ]	Controls on process

		[ ]	Audits

		[ ]	Training

		[ ]	Samples, Blanks, Duplicates, Spikes 

Health and Safety

		[ ]	Personnel protection

		[ ]	Safety procedures

		[ ]	Emergency procedures

Laboratory

		[ ]	Document transfer

		[ ]	Sample arrival schedule, transfer

		[ ]	Sample Preservation, Handling and Storage 

		[ ]	Analytical Methods and Quality Control

		[ ]	Reporting format and schedule 



4.5  SAMPLE DOCUMENTATION AND CHAIN- OF-CUSTODY PROCEDURES�tc  \l 2 "4.5  SAMPLE DOCUMENTATION AND CHAIN- OF-CUSTODY PROCEDURES"�.  Thorough documentation is required to support sample validity.  The documentation must verify that the samples are representative, were collected in accordance with the requirements of the FSP, and are not vulnerable to tampering before being received by the laboratory.



	Sample documentation and Chain-of-Custody procedures include:



A completed sample collection label attached to all sample containers.

Records of sampling operations written in Field Log Books, Field Notes or related forms as designated for the operation in the SAP. Records include sample type, sample matrix, sampling method, field test methods and quality control procedures.  A table may be used to present this information.

Identification of every sample container on a Chain-of-Custody Record and all custody transfers documented.

Custody of the samples with all discrepancies in the field operations resolved or duly recorded.



	The following should be used to generate the required sample documentation.



4.5.1  Pre-assigned Sample Numbers�tc  \l 3 "4.5.1  Pre-assigned Sample Numbers"�.  Each sample consists of all of the material collected for analysis at one place, at one time, and of one matrix.



	The Program Manager shall establish a system for assigning a unique sample number to each sample collected in the field.  The numbering system shall be described in the FSP (in case additional samples are generated in the field).  The number for each sample shall be used to identify the sample on the Field Log Books,  Field Notes, sample container, and on the Chain-of-Custody Record.  The number may be used on other forms and reports presenting measurements, test data or evaluations.



	The sample number provides a common identifying code of all of the analytical results for a single sample.  This is particularly useful when the results are entered into a computer database, which should include:

Sample number

Sample container number

Chain-of-Custody Record number

Matrix

Location

Sample type

Sample date

Sample time

Sampler name

Parameter

Analytical result

Quality control data

Compliance limit

Data qualifier code (Optional)



	Results from analysis of Trip Blanks, Field Blanks, Equipment Decontamination Blanks, Split Samples and Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples may be entered into a computer data base. In some testing programs these results are used to generate the data qualifier code for the analytical results from test and Duplicate samples.



	It is recommended that the sample number consist of elements describing the sample type, matrix, location, and the time and date of sample collection as required to assign a unique number to each sample.  For example, a sample number may consist of one or all of the following elements: 



"S-T-MM-Q-L-D"



where:



	S = Site Code (facility)

	T = Type

  		S = grab

  		X = composite

  		C = continuous

	MM = matrix

		SO = soil

		SL = sludge

		SS = solid waste

		GW = groundwater

		SW = surface water

		DW = drinking water

		OW = discharge water

		D1 = drum liquid organic (floating liquid)

		D2 = drum liquid water (second liquid phase)

		DS = drum sludge or bottom solids

		AA = ambient air

		ST = stack gas

	Q = Quality Control Code:

		P = Test or Duplicate

		B = Field Blank or Equipment Decontamination     Blank

	L = Location Code

		Description code shown on site map:

			XX/YY/ZZ = Site Grid Coordinates 

				North in feet (two digits) /

				East in feet (two digits) /

				Depth below surface in feet (two digits)

			DR### = Drum Number 

				Alpha numeric designation corresponding to a sampling location indicated on the site 

	D = Date or Sequence Number of Sample



NOTE:

	If the sampling and analytical data are to be added to an existing database, sample numbers should be consistent with database requirements.



4.5.2  Sample Container Labeling�tc  \l 3 "4.5.2  Sample Container Labeling"�.  Sample labels are an important part of proper documentation to reduce the possibility of confusing sample containers, and provide the information necessary during handling.  Sample containers should be pre-labeled as much as practical before sample collection.  The labels may be protected from the sample matrix with a clear tape covering.  Sample labels should include sample number, date/time sampled, location, sample type, preservative and the sampler's initials or signature.



	Sample numbers may be unique to the sample location, to the sample type or to the container.  In some labeling processes, a unique sample number is written on the container label and all information 

recorded on the accompanying form(s) is traceable to the unique sample number. 



	Some number schemes uniquely number each sample container.  All data reported for the sample includes the sample container number for traceability to the container measured.  This is useful when sample containers are cleaned, lot controlled and traceability from container preparation, preservation chemicals, sampling and testing is required.



PROJECT NAME��Custody or Tracking #:  XXX��Container #:  XXXXX

Sample #:  	________________

Date: ______       	Time: __________

Location: 	________________

Cont. Size:  	________________

Cont. Type:  	________________

Matrix:  	________________

Type of Sample:  	________________

Preservative:  	________________

Signature:  	________________��

Figure 4-1  Multiple Part Container Label
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	The labeling of sample containers is done by a designated Field Sample Custodian or sampler when the containers are filled.  Preprinted adhesive, multiple part labels formatted as shown in Figure 4-1 may be used.  Each part includes the unique sample container number that may be prenumbered to avoid duplication.



	When a sample container is filled in the field, one part of the label is applied to the container, a second part is signed and applied to the Custody Form, and the last part placed in the Field Log Book/Field Notes by the person responsible for collecting the sample(s).



NOTE:

	Label entries should be made using waterproof ink. Field Log Book/Field Notes notations should explain if a pencil was used to fill out the Sample Container Label because the ballpoint pen would not function due to field weather conditions.



4.5.3  Field Log Book/Field Notes�tc  \l 3 "4.5.3  Field Log Book/Field Notes"�.  The Field Log Book/Field Notes is the written record of all field data, observations, field equipment calibrations, and sample collection activities.  Potential for future legal actions dictates that the Field Log Book/Field Notes be site-specific, and that they be bound (e.g., ledger, composition book, diary, etc.).  All pages (front and back) shall be serially numbered so removal will be apparent.  Samplers shall adhere to the following guidelines in using Field Log Books/Notes:



The Field Log Book/Field Notes shall be assigned to the Quality Assurance/Quality Control (QA/QC) Coordinator or designee.  Additional Log Books may be assigned by the Program Manager or designee to the Field Chemist and the Health and Safety Supervisor.  The QA/QC Coordinator or designee shall note in each Log Book the individual to whom it was assigned.  The log books may be controlled by the QA/QC Coordinator or the Program Manager.

Each Log Book shall be annotated with the sampling program name or number.

List key personnel and telephone numbers on the first page.

Entries shall be written in waterproof blue or black ballpoint pen.  Avoid felt tip pens.

Start a new page at the beginning of each day.

Entries should be chrono�logical — a time notation should introduce each entry.

Sketch or obtain a map of the area and/or facility.  Include sketches of layout, structural features, and points of interest or contamination.  Include north arrow and rough scale.  If possible, obtain a site map (reduced if necessary) and permanently place it in the Log Book/Notes.

Language should be objective, factual, and free of personal feelings or other inappro�priate terminology.  Speculation or personal observations may be included if they are clearly identified.

Do not erase or scratch out.  Mistakes shall be lined out with a single line through the error, corrected material inserted, initialed and dated by the person who made the error and the reason for the error annotated.

Entries or corrections made by individuals other than the person to whom the Log Book was assigned shall be dated and signed by the individual making the entry or correc�tion.  An explanation for the correction should be annotated.

The last entry for each day should include a short summary of the day's activities, weather conditions and the time you leave the site.  As appropriate, the last entry for each week should be a summary of the week's activities.  Weekly summaries should be thorough and descriptive.

The Log Book/Notes shall be signed at the end of each day.  Signatures shall be written on a single diagonal line drawn across the blank portion of the page following the day's last entry.

All Field Log Books/Field Notes shall be returned to the individual designated for review and final storage when sampling is completed as described in the QAP.

Log Book/Notes entries will contain a variety of information.  Information which should be entered at the start of each day of sampling includes:

Date(s) of the sampling event

Time sampling started and approximate time for set-up of equipment

Weather

Level of personal protective equipment (PPE) being used

Names of field sampling team members and others present during the sampling

Fully document all deviations from the FSP or changes in sampling procedures.  Problems, delays, or any unusual occurrences such as improper equipment, or breakdowns should be included, along with resolutions and recommendations.  Summarize the content and conclusions of all relevant meetings, discussions, and telephone conversations in which you are involved.  Include the names and affiliations of all personnel involved.  Thoroughly document all directives and/or guidance from EPA or other government personnel.  Directives that give personnel specific authority to make critical decisions must be documented in the Field Log Book/Field Notes.

Whenever a sample is collected or a measurement is made, a detailed description of the location must be recorded.  The source from which the sample is collected should be clearly identified to maintain traceability and allow another person to locate the exact sampling location.  The ability to relocate the sample site ensures repeatability of future sampling events.  Measurements from permanent features (center line of road, numbered utility pole, etc.) to the sample point must be made and entered into the Field Log Book/Field Notes.  Coordinates on a map, or an accurate site sketch with distance measurements to known locations are other options to ensure the exact location of each sample is recorded.  

Describe the site thoroughly so another person will be able to locate the exact sample location.  Note signs of contamination such as oily discharges, discolored surfaces, unusual odors, dead or distressed vegetation including types of plants, if possible.  Photographs may be taken to provide evidence of visual observations, record site conditions, and assist with locating the sample site in the future.  Photographs taken of sample locations should be noted along with the picture number and roll number.  The record is logged in the Field Log Book/Field Notes to identify which sampling site is depicted in the photograph.  



	NOTE:

		The film roll can be identified by taking the first photograph of a informational sign with the sampling program name, number, and the film roll number on it.



Each time a sample container is filled and labeled, a copy from the multiple part form of the Sample Container Label or reference number with all information recorded shall be put into the Field Log Book/Field Notes.

All equipment used to make measurements must be identified by type, manufacturer and serial number, along with the date of calibration.  Details of field calibration procedures and results shall also be included in the Field Log Book/Field Notes.

Decontamination and/or disposal procedures for all equipment, samples, protective clothing, and personnel decontamination procedures should be noted. 

For each delivery or shipment of samples to a laboratory, record the following information in the Field Log Book/Field Notes:

Custody procedures and serial numbers

Packing and shipping procedures (record air bill numbers)

Name, address, telephone number, and contact of the laboratory performing the analysis



4.5.4  Field Notes�tc  \l 3 "4.5.4  Field Notes"�.  Field Notes or Field Sampling Forms are used in addition to or in lieu of a Field Log Notes.  When Field Notes are used in lieu of a Field Log Book, the record keeping practices presented in Section 4.5.3 should be followed.  The Field Form provides a place for the sampler to record the information required for the project.  Field Forms are specially designed for any given project and may be completed one per sample or one per sampling event.  The Forms include blank lines for recording the information necessary for the project and assist the sampler to ensure the proper information is recorded.  All blanks must be completed on a Field Form to ensure proper documentation.  The Sampler completes the Field Form for all samples collected including QC samples.  An example of a Field Form for a well sampling activity is presented in Figure 4-2.



NOTE:

	A review of the regulatory program's specific requirements must be conducted to ensure that all documentation requirements are met.  Some programs do not allow the use of loose field forms as the sole documentation vehicle and require bound logbooks.

�Field Form

(Example for Well Monitoring Data)



WELL REPORT FORM



Company/Command:__________________________ Code: _________  Project  #: ____________________



Site Name:______________________________ Date Sampled:__________ Sampled by: __________



*****************************************************************************************



Well ID	______	______	______	______	______	______	______	______	______	______



Well Depth (ft)	______	______	______	______	______	______	______	______	______	______



Water Level (ft)	______	______	______	______	______	______	______	______	______	______



Water Ht. (ft)	______	______	______	______	______	______	______	______	______	______



Vol Purged (gal)	______	______	______	______	______	______	______	______	______	______



Date/time	______	______	______	______	______	______	______	______	______	______



Analyst  	______	______	______	______	______	______	______	______	______	______



pH (units)	______	______	______	______	______	______	______	______	______	______



Conductivity

(Umhos/cm)	______	______	______	______	______	______	______	______	______	______



Temp (C)	______	______	______	______	______	______	______	______	______	______



*****************************************************************************************

Filtered	  			  Y/N	  Y/N	  Y/N	  Y/N	  Y/N	  Y/N	  Y/N	  Y/N	  Y/N	  Y/N



in the (Field/Lab) through (#40 Whatman / 0.45 micron/Other _____________)



Samples were collected with:	[ ]shallow well 	[ ]submersible 	[ ]bailer

							[ ]peristaltic		[ ]___________	[ ]______

Depth Measurement Method ______________________ 



Weather Conditions:_________________________________________________________________________



Number/Type bottles collected: 	______1/2 gal plastic 	______liter plastic 

								______liter glass 		______GC vials





Notes or Problems encountered:







	Figure 4-2  Field Form

	The Field Form lists the sample number, location, matrix, the type and number of sample containers filled (including QC samples), any chemical preservatives added and checked for each sample container, sampling procedure reference, deviations to the procedures and all field measurements and observations.



	The Field Sample Custodian indicates acceptance of the information on the Field Form by signing the form In cases where multiple part forms are used for the sample label, for each sample container filled, one part of the multiple part adhesive sample container label is placed on the Field Form at the appropriate location. The completed Field Forms are returned to the Program Manager as soon as possible and by the means indicated in the FSP.  Deviations or problems encountered during the sampling event must be communicated promptly in writing to the Program Manager or designee.  This may be completed by sending the Field Form by facsimile or other means to communicate the deviations and allow for continuation of the project and ensure sample holding times are not jeopardized.



	NOTE:

	The Field Form becomes part of the permanent project records, but is not usually sent to the laboratory.  



4.5.5  Chain-of-Custody.  An overriding consider�ation for environmental measurement data is the ability to demonstrate that samples have been obtained from the locations stated and that they have reached the laboratory without alteration.  Documentation of security, field handling criteria, shipment, laboratory receipt, and laboratory custody until disposal, provides evidence of proper processing.  The degree of custody is dependent on the regulatory program, data use, and needs.  Many state programs for sampling wastewater and drinking water do not require "Legal Custody", but recommend legal custody whenever data is known to be used for evidence.  A review of data use and risk of legal proceedings will dictate the type of custody procedure to be employed. Documentation consists of a Chain-of-Custody Record that is completed by the Sample Custodian.



4.5.5.1  Field Custody Procedures�tc  \l 4 "4.5.5.1  Field Custody Procedures"�.  The Field Sample Custodian or sampler is personally responsible for the care and custody of the samples until they are transferred or properly dispatched.  As few people as possible should handle the samples.  A sample is considered to be "in custody" for legal proceedings if it is:

In a person's actual possession.

In view after being in physical possession.

Locked up so that no one can tamper with it after having been in physical custody.

In a secured area, restricted to authorized personnel only.



	If any one of these is not in place at all times, the chain of custody is broken.



	The Program Manager or designee shall review all field activities to determine whether proper custody procedures were followed during the field work and whether additional samples are required.  The Sampler or Sample Custodian shall notify the Program Manager of any breach or irregularity of chain-of-custody procedures described in the QAP or FSP.



4.5.5.2  Chain-of-Custody Records�tc  \l 4 "4.5.5.2  Chain-of-Custody Records"�.  There are many transfers of custody during the course of a sampling program, from time of collection through final sample disposal.  All sample containers must be accom�panied by a Chain-of-Custody Record to document these transfers.  A separate Chain-of-Custody Record shall be prepared by the Field Sample Custodian or sampler for each sampling event.  In some programs a Chain-of- Custody Record accompanies each shipping container and includes a prenumbered Chain-of-Custody Record. This record lists the sample containers that are in the shipping container, and serves as the packing list for the container.  The serial number on the form becomes the identifying number for the shipping package.  



	Two examples used for a sample Chain-of-Custody Record are shown in Figure 4-3. The examples present actual documents being used within commands to trace sample custody and meet project specific needs. 



	Example 1 of Figure 4-3 is a project specific form used for Resource Conservation and Recovery Act (RCRA) characterizations of known waste materials.  The form is serially numbered to ensure unique identification.  The following information relates to the numbered blocks:



	Chain of Custody (COC) - Example 1.

		Section 1 to 7 are completed by The Program Manager, designee or sampler:

(1)	Originator is the Program Manager or Designee from the SAP.

(2)	The Code or Command name and Phone number of the Designee
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Figure 4-3  Chain of Custody Record (Example 1)

(3)	Date of the sampling event.

(4)  Job Order number is the funding number provided by the Program Manager.The Priority for sample processing designated by the Program Manager or the holding time requirements of the regulatory program.  Four priorities are routinely ordered which authorize the overtime costs necessary for completing the testing.  Approval signatures authorizing overtime must be obtained.

(6)	Report Distribution include the Program Manager  and any other personnel designated in the SAP.

(7)	Potential Hazards are listed by category name such as corrosive, flammable, sanitary sewage, toxic, carcinogenic or unknown.



  	Sections 8 to First line of 25 to 28 are completed by the sampler:

(8)	The Description of the material being sampled is recorded as to profile number, discharge number, building number or other identifier used for the project.

(9)	The Test(s) Required by the SAP are referenced to the SOP number or marked next to the test.  Specific test names designated by the laboratory should be reviewed to ensure conformance to the SAP.

(10)	Individual waste streams are coded to track the quantities of waste.  Enter the Tracking/Serial # codes for the waste stream sampled. 

(11)	The Trip Blank is only necessary when analyzing for volatile materials.  Indicate when a Trip Blank is provided and the source of the trip blank material.

(12)	Space is provided for additional Remarks or to further clarify information about the samples.  The Quantity and Type of container are often listed in this area when required by the SAP.

(13)	This form allows the option for meeting holding times by indicating Yes or No to the question, "Do these samples need to meet hold time requirements?".

(14)	Hold time indicates when the holding time is required to be met.  The question, "What is the shortest hold time?" is indicated to ensure the testing is started in time to meet the holding time requirements.

(15)	Do these samples need to be made into a composite sample by Code 134? indicates a specific program requirement for compositing the sample in the laboratory. 

(16)	A Description of the sample includes waste stream identity, type of material or source.

(17)	The Location of the sample to exactly pinpoint the site such as west side of pile middle is noted.

(18)	The pH taken in the field is recorded here for each sample.  If no pH is taken "NA" is written in the column.

(19)	The Sampling Method is indicated by reference to an SOP number or the equipment used.

(20)	The Date the sample is collected.

(21)	The Time the sample is collected.

(22)	The Preservative required and if completed by the sampler is indicated by circling Yes or No and Completed. 

(23)	The Number of Containers used for the sample is indicated.

(24)	Enter the Sampler's Initials.  If more than one sampler is involved in the collection all should initial where indicated.

(25)	The Signature of the Sample Custodian or Sampler is entered to initiate documented custody.

(26)	Enter the Badge # or Print Name for readability.

(27)	Enter the date the sample was collected on the first line, first column, named Inclusive Date which indicates the start of custody. 

(28)	Note the Sample Condition when signed by indicating SAT for Satisfactory or UNSAT for unsatisfactory.  Note on the back of the document any deviations or problems with the sample(s).



		Section 29 and the following lines of 25 to 28 are completed when custody of the samples are transferred to other individuals:

(29)	The person surrendering custody enters the date the sample was relinquished in the first line second column named Inclusive Date.  The person receiving custody completes lines 25 to 28 until custody is relinquished.  All samples indicated on the form must be accounted for and in satisfactory condition when custody is received.  Unsatisfactory or missing samples are noted and the Program Manager is notified promptly, in writing.



	Example 2 of Figure 4-3 is used for a wide variety of regulatory programs and meets legal chain of custody requirements. Example 2 tracks the samples from sample collection to disposal.  All sampling, preservative and test information is included.  The FSP will indicate the individual responsible for completing each section. The following information relates to the numbered blocks:



	Chain of Custody (COC) - Example 2

(1)	The Company/Command name and Code for the source of the funding are entered.

(2)	The Contact name for the Program Manager or Designee indicated in the SAP.

(3)	The Job Order number (J.O.#) is entered to trace the information to the specific job.

(4) 	The Signature of the Program Manager or designee authorizing the funds.

(5) 	The Permit Number (No.), if applicable, for the samples collected.  The number is issued by the regulatory agency for specific compliance reporting.

(6) 	The Sample ID/Location is indicated based on permit designations or actual site location name.

(7)	The Sample Taken Date and Time are recorded for grabs on the Start line only and for composites on the Start date and time and Stop date and time.

(8)  The code for Sample Type such as grab, composite flowing and composite time is entered.  (See Section 18)

(9)  The initials for the person Sampled By are entered.

(10)	The code for Sample Matrix such as liquid, solid, and gas is entered.  (See Section 18)

(11)	The code for Preservative is entered.  (See Section 18)

(12)	The # of samples and Container type are entered as "4-P" for four plastic containers. (See Section 18)

(13)	The Analysis to be performed in listed and may reference descriptions in the QAP.

(14)	The field reading for pH is entered for the sample containers indicated.

(15)	The field reading for Temperature with the unit of measure is entered for the sample containers indicated.  The FSP may indicate the temperature to be recorded in the outfall temperature and not the sample temperature.

(16)	The field reading for Other required measurements may be entered with the unit of measure.  The SOP and name of the test must be indicated on the custody form.

(17)	After the samples are preserved, the Preservation is Verified.  The verification is noted per the FSP.  This verification may be temperature, pH or if all is correct an indication is made as "OK".  Chemical and physical changes may take place during transport to the laboratory.  The QAP may require verification of preservation by the laboratory upon receipt.

(18)	This section of the custody form are Common Codes to be used by the sampler when completing the custody record.  When situations arise that do not match the code designations, alternates may be added for the one time use on the custody form.  During sampler training the codes are explained and the interpretation defined.

(19)	The expected Turnaround for sample request is placed in this area.  The reason is presented to determine if the turnaround time is regulatory, project specific or based on holding time requirements.

(20)	Special Instructions or comments may be entered in this space.

(21)	The Regulation Applied to the project is checked.

(22)	The Sample Collection/Charge, Possible Sample Hazard and other Comments relate to the command in charge of sampling, special sample hazards, or to other sample comments. Reference may be made to code or specific sections of the SAP.

(23)	The Delivery Order Number is entered.

(24)	The Contract Lab and Contract Number (No.) is entered for testing work performed by a designated contract laboratory.

(25)	The Sample Disposal method is indicated and the date completed is filled in.

(26)	The signature and Company/Command of the person relinquishing custody (Relinquished By) is entered.

(27)	The signature of the person custody is received (Rec'd) By is entered. 

(28)	The Date/Time custody is transferred is indicated.



	The Chain-of-Custody Record does identify which pairs of sample containers were collected for the same analysis, and identifies the sample containers that were filled with sample for use as the MS/MSD quality control (QC) samples.  Based on the needs and data use, the Chain-of-Custody Record may not list any information as to the exact sample location or whether a sample is a Field Duplicate, Field Blank, Trip Blank or an Equipment Decontamination Blank.  This information is kept as blind information from the laboratory to ensure objective reporting.  When this �process is used records must be maintained that trace the sample collected in the field with the sample as identified to the laboratory.  Compliance data for drinking water and wastewater testing does not require blind submissions.  The QC sample information is provided to the laboratory to ensure prompt notification when the QC data does not meet the SAP specifications.



process is used records must be maintained that trace the sample collected in the field with the sample as identified to the laboratory.  Compliance data for drinking water and wastewater testing does not require blind submissions.  The QC sample information is provided to the laboratory to ensure prompt notification when the QC data does not meet the SAP specifications.



	Whenever samples are split with a second laboratory or government agency, a separate Chain-of-Custody Record may be prepared for the second set of samples.The additional set of Chain-of-Custody Records must be noted.  Copies of the original may be sent with the split samples noted or a separate form may be prepared by copying the appropriate information for the samples onto the additional form.  In all cases the use and need of the additional form should be duly noted.



	Upon completion of the packing of each shipping container, the Field Sample Custodian shall confirm the completeness of the Chain-of-Custody Record by signing the Chain-of-Custody Record.  If a multiple part form is used:



The original copy is put into the shipping container.

The first copy is sent immediately (preferably by FAX) to the Program Manager or designee.

The second copy is kept with the Field Log Book/Notes or copy of the Field Form.



	If a single part form is used, photo copies should be made for the Program Manager and the Field Log Book.



	After the Chain-of-Custody Record is completed and all samples are packaged and shipped to the appropriate locations, the person relinquishing the samples to the laboratory or agency shall request the representative's signature acknowledging sample receipt.  If the representative is unavailable or refuses to sign, this is noted in the "received by" space. 



	Field chain of custody terminates upon laboratory receipt of the samples.  The laboratory should complete the "received by" sections and if appropriate, the "preservative checks" sections on the Chain-of-Custody Record and return the original signed record to the Program Manager.  If there are any discrepancies between the Chain-of-Custody Record, the contents of the shipping container, and the QAP or contract requirements provided to the laboratory, the samples in question shall be segre�gated from normal sample storage and the laboratory shall immediately notify the Program Manager.  In some cases, the laboratory checks the sample submittal and record keeping to ensure adherence to the SAP.  This added check is often used in drinking water and wastewater testing program for compliance monitoring.  Full copies of the SAP may not be disclosed to the laboratory, but record keeping and information checks may still be performed by the laboratory by listing the checks in the contract to ensure the samples received meet the requirements of the SAP.



4.5.5.3  Custody Seals�tc  \l 4 "4.5.5.3  Custody Seals"� (Optional).  Custody seals are narrow strips of adhesive paper used to indicate whether a shipping container has been opened during shipment The seals are placed along the edges of the most exterior container in which samples are enclosed.  It is not always necessary to place seals on individual sample containers in the shipping container.



	Paper custody seals should be applied before the shipping container is shipped to the laboratory.  The preferred procedure includes use of a custody seal attached to the front-right and back-left of the container. Custody seals are covered with clear plastic tape.



�PRIVATE ��4.5.5.4  Custody Transfer�tc  \l 4 "4.5.5.4  Custody Transfer"�.  Transfer of custody and shipment procedures are as follows:



Each sample shipping container shall be accompanied by a properly completed Chain-of-Custody Record.  The original of the record shall be included in the container.  The Field Sample Custodian shall keep a copy of the completed form as part of permanent documentation and send a copy of the Chain-of-Custody Record to the Program Manager.

When transferring possession of samples, individuals relinquishing and receiving shall sign, date, and note the time of the transfer.  This record documents custody transfer from the Field Sample Custodian to another person, to a mobile laboratory, to the permanent laboratory, or to/from a secure storage area.
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Figure 4-3  Chain of Custody Record (Example 2)

If the sample container is sent by common carrier, a Bill of Lading shall be used.  Bill of Lading receipts shall be sent to the Program Manager for permanent retention.  If sent by mail, the package shall be registered with return receipt requested.  Commercial carriers and the U.S Postal Service are not required to sign off on the Chain-of-Custody Record as long as it is sealed inside the package with the sample container and the custody seals remain intact.





4.5.6 REQUEST FOR ANALYSIS�tc  \l 3 "4.5.6 REQUEST FOR ANALYSIS"�.  In more complex sampling programs an additional form may be used to request testing.  The Request For Analysis Form is often incorporated into the Chain-of-Custody Record since the Chain must accompany the samples.



	When contracting for laboratory services and prior to submitting the samples, the laboratory should be contacted and the following information presented.  The Request for Analysis form may be used as a preliminary contact mechanism to ensure that the scope of work is understood.  This form: 



Specifies the analyses, procedures and QC data to be performed on each sample container and the compliance protocols to be followed.

Specifies the accreditation/certification required to be maintained during the period of the contract.

Authorizes the payment for the analyses.

Alerts the laboratory to any anticipated hazards associated with the samples and custody procedures to be followed while the samples are in the possession of the laboratory.

Specifies the reporting requirements and content for the final report from the laboratory.

Instructs the laboratory as to the disposition of the samples after the completion of the analyses.



4.6  SAMPLE PACKAGING, HANDLING, AND TRANSPORTATION�tc  \l 2 "4.6  SAMPLE PACKAGING, HANDLING, AND TRANSPORTATION"�.  The Field Sample Custodian is responsible for the proper field storage, security, packing, and shipping of the samples from the field to the laboratory or designated holding location.  The packaging, labeling, and shipment of samples by common carrier is regulated by the U.S. Department of Transportation (DOT).  Instructions for classification, labeling, and packaging of hazardous materials are contained in DOT regulations (49 CFR 172 and subsequent Parts).  Overnight couriers generally accept materials shipped under these regulations.  However, some couriers have additional restrictions for hazardous shipments.  EPA also regulates the shipment of hazardous waste and hazardous material by requiring labeling on certain packages.



	The procedure for determining whether a sample is hazardous under DOT regulations is complex, as is the determination of the proper shipping name, packaging requirements, and labeling requirements for DOT hazardous materials.  A step-by-step procedure for determining the proper classification and shipping data for samples is presented in Appendix F.  A summary of specific requirements are addressed below.  Should questions arise, assistance is available from the DOT and Federal Aviation Administration hotlines, which are listed in Appendix G.



	Samples obtained at sites are classified for shipping purposes as either environmental (non-hazardous) samples or hazardous samples.  If a material is being shipped for testing to determine its hazards, a tentative hazard class assignment should be made based on your knowledge of the material.  Samples requiring special packaging or labeling are those containing chemicals that are listed as Hazardous Materials in:



49 CFR 172.101 

CERCLA Reportable Quantities (RQ) Hazardous Substances

DOT CLASS 9 listed in 49 CFR 172.101 Appendix A, Poison DOT Class 6.1 and Flammable Liquids 



	Environmental (non-hazardous) samples are those that are not classified as Hazardous Materials under DOT regulations, are packaged in quantities less than the CERCLA Reportable Quantity, and for which a Hazardous Waste Manifest is not required by EPA. These samples require careful packing, but no special shipping procedures.  In general, samples of groundwater, surface water (other than leachate or lagoons), and soil may be shipped as environmental samples (non-hazardous) to an analytical laboratory for testing if each of the sample containers contains less than 1 pound of soil or 1 gallon of water and the entire shipping package weighs less than 66 pounds.  Eventual analysis for a hazardous constituent does not necessarily classify a sample as a DOT Hazardous Material, nor does the classification of a material as a Hazardous Waste under EPA regulations.  DOT regulations forbid the shipping of non-hazardous materials as hazardous. However, if any doubt exists as to whether the sample might be classified as a hazardous material, the sample should be treated as hazardous. 



	The storage and disposal of hazardous waste is regulated by the EPA.  Hazardous Waste, as specified in 40 CFR 262, is not exempted from EPA manifesting requirements.  However, EPA RCRA regulations exempt samples collected for analysis or treatability testing from the RCRA requirements that otherwise apply to hazardous waste (including the requirement for a Hazardous Waste Manifest) provided that the following requirements are met:



Samples for Analysis �ADVANCE \R 1.45�–�ADVANCE \R 1.45� 40 CFR 261.4(d):  A sample of solid waste or a sample of water, soil or air, which is collected for the sole purpose of testing to determine its characteristics or composition, when samples are being sent to the laboratory for testing or are being returned to the collector after testing. The details of 40 CFR 261.4(d) are in Appendix G.1.



Samples for Treatability Testing �ADVANCE \R 1.45�–�ADVANCE \R 1.45� 40 CFR 261.4(e):  Samples collected for the purpose of conducting treatability studies when they are being transported to the testing facility provided they meet criteria for the quantity of material, packaging, and permit status of the receiving facility.  The details of 40 CFR 261.4(e) are in Appendix G.2.



4.6.1  Sample Packaging Requirements�tc  \l 3 "4.6.1  Sample Packaging Requirements"�.  The Field Sample Custodian is responsible for the packing and shipping of the samples from the field to the laboratory.  Samples shall be properly packaged for shipment and dispatched to the laboratory for analysis with a signed custody record enclosed in the shipping container box or cooler.  Shipping containers shall be locked or secured with strapping tape in at least two locations.  Shipments which are sent to an on-site laboratory or one in close proximity that does not require the use of a common carrier shall be transferred in accordance with local regulations.  Table 4-1 lists sample packaging procedures that will ensure samples arrive at the laboratory with the Chain-of-Custody Record intact.



  The following major issues must be addressed in preparing environmental samples for shipment to the laboratory by common carrier: 

	

Compliance with EPA regulations, so the samples are not classified as hazardous waste.

Compliance with transportation regulations, including use of the proper shipping containers, use of warning labels, and completion of the required paper work.

Packing, to assure that the samples do not break or leak during shipping.

4.6.1.1  Samples Classified as Flammable Liquid�tc  \l 4 "4.6.1.1  Samples Classified as Flammable Liquid"�.  Table 4-2 Column 1 lists packaging procedures which apply to those flammable and combustible liquids that do not meet the definitions of another hazard class except DOT Class 9, and for which exceptions under 49 CFR 173.150 are allowed.  This includes Flammable Liquids N.O.S. (N.O.S.= Not Otherwise Specified), toluene, gasoline, and many of the other flammable liquids that are commonly encoun�tered on hazardous waste sites.



	NOTE:

	The DOT definition of "liquid" is different than that used by EPA.  For purposes of transportation, liquid means a material that has a vertical flow of over 2 inches (50 mm) within a three minute period, or a material having one gram or more liquid separation, when determined in accordance with the procedures speci�fied in ASTM D4359-84, Standard Test Procedure for Determining whether a Material is a Liquid or Solid, (49 CFR 171.8).



4.6.1.2  Samples Classified as Poison DOT Class 6.1�tc  \l 4 "4.6.1.2  Samples Classified as Poison DOT Class 6.1"�.  Table 4-2 Column 2 lists packaging procedures which apply to those poisonous liquids and solids for which excep�tions under 49 CFR 173.153 are allowed.  This includes 1,1,1-trichloroethane, trichloroethylene, trichlorobenzene, PCB transformer oil (which is usually diluted with trichlorobenzene), and many of the other poisonous materials commonly encountered. 



4.6.1.3  CERCLA Reportable Quantities - DOT Class 9�tc  \l 4 "4.6.1.3  CERCLA Reportable Quantities - DOT Class 9"�.  Table 4-2 Column 3 lists packaging procedures  Substances  (liquids  and  solids)  where  the waste material is not otherwise classified as a DOT Hazardous Material because of hazardous properties and for which the entry in Column 8a of 49 CFR 172.101 Table is 155.  For the shipment of larger quantities of EPA Hazardous Waste and DOT Class 9 Hazardous Substance where the quantity of material in each container exceeds the CERCLA Reportable Quantities and no other DOT Hazardous Material classification applies, the following packaging requirements apply:



Label each container with a separate container number.

Seal each drum or pail with a Security Seal.

Prepare one Chain-of-Custody Record for each group of containers that is being shipped at the same time to the same destination.  List the container numbers on the Chain-of-Custody Record.



�Table 4-1  Packaging by Common Carrier

�����	Instructions�	Flammable Liquid�	Poison DOT Class 6.1�DOT Class 9��Quantity limitations shipped by cargo aircraft



Gross weight of package:



Total quantity of flammable liquid:





Maximum sample container size:�



66 lbs.



49 CFR 172.101 Table, Column 6b



49 CFR 172.101 Table,

Column 5 OR

The flash point of the liquid�



66 lbs.









Liquids - 4 ltrs. (1 gal.)

Solids - 5 kgs. (11 lbs.)�



66 lbs.









Liquids - 4 ltrs. (1 gal.)

Solids - 5 kgs. (11 lbs.)��Check the caps of all sample containers to assure that they are secure.  Tape caps.�	1*�	1*�	1*��Place each sample container in an individual 6 mil plastic bag and secure with a twist tie.  The sample identification tag should be positioned to enable it to be read through the bag.�	2�	2�	2��Place sample containers in paint cans in a manner which will prevent bottle breakage.�	3�Liquids:���Place vermiculite in the paint can around the samples.  The amount of vermiculite used should be sufficient to absorb the sample if a sample container should break.�	4�

	3���Secure the lid to the paint can with can clips and label the outside of the can with the sample ID numbers and quantity.�	5����Wrap bubble wrap around each glass sample container and fix with tape.��Solids:	4�	3��Package the paint cans in DOT boxes or cooler.  Use additional packaging to secure cans.�	6����Place the canned or bagged sample containers in the cooler.  If plastic bottles are being used, alternate them with any glass container.��	5�	4��Fill any voids in the cooler with additional packing material.�	7�	6�	5��Place ice contained in bags on top of all sample containers within the cooler.  Use as much ice as space will allow.�	8�	7�	6��Place the Chain-of-Custody Record in a clear plastic resealable food bag and tape to the inside of the cooler lid.  Label the outside of the cooler as containing the Chain-of-Custody Record.�	9�	8�	7��Seal the cooler lid closed with clear tape or strapping tape.  Affix security seals.�	10�	9�	8��

* Numbers indicate the instructions that must be followed.





Table 4-2  Packaging Not by Common Carrier

�����	Not by Common Carrier���	Instructions�	Non-hazardous Samples�	Hazardous Samples��Secure sample container lids with strapping tape.�	  1*�	   1*��Mark the level of material in each sample container with a grease pencil.�	2�	2��Place each container in a clear plastic resealable food bag so that the Sample Container Label may be read.��	3��Place about ½" of inorganic cushioning material such as vermiculite in the bottom of a metal can.��	4��Place each container in a separate can and fill the remaining volume of the can with an inorganic cushioning material such as vermiculite (do not use plastic foam cushioning material as it could dissolve if the sample container were to leak).��	5��Close the can using three clips to secure the lid.��	6��Write the sample number on the can lid.  Indicate "This Side Up" by drawing an arrow on the can.��	7��Put about 1" of cushioning material (e.g., vermiculite or plastic foam) in the bottom of a watertight metal or equivalent strength plastic shipping container.�	3�	8��Wrap glass bottles and jars in plastic bubble wrap.�	4���Place cans in the container and fill the remaining volume of the shipping container with packing material.  Add ice bags if required.��	9��Place the sample containers top-up in the shipping container.  Arrange the sample containers so that glass containers are surrounded by plastic containers.�	5���Fill the void space around and on top of the sample containers with plastic bags filled with ice cubes or ice chips.�	6���Seal the Chain-of-Custody Record in a clear plastic resealable food bag and tape it securely to the inside of the shipping container lid.�	7�	10��Close and lock or latch the shipping container.�	8�	11��If the shipping container used is a picnic cooler, tape the drain plug closed so it will not open.�	9�	12��After acceptance by the shipper, tape the shipping container completely around with strapping tape at two locations.  Secure the lid with tape.  Do not cover any labels.��	13��Place the laboratory address on the top of the shipping container.��	14��For all hazardous shipments, complete shipper's hazardous material certification form.��	15��Place a "This End Up" label on the lid and on all four sides of the shipping container.�	10�	16��Affix the signed and dated custody seals on the front right and back left of the shipping container.  Cover the seals with wide, clear tape.�	11�	17��

	* Numbers indicate the instructions that must be followed.

�	These shipments may include EPA Hazardous Waste in 5 gallon cans and 55 gallon drums.  Most DOT containers are approved.  The list of approved containers for packing Groups II and III Class 9 Hazardous Substances are listed in §173.203 for liquids and §173.213 for solids.  These lists include steel, aluminum, plastic and fiber drums (solids only). Quantity limitations are shown in 49 CFR 172.101, column 9.



4.6.2  Marking/Labeling�tc  \l 3 "4.6.2  Marking/Labeling"�.  The EPA TSCA regulations [40 CFR 761.40(e)] require that a PCB label be put on all containers whose surfaces are in direct contact with material that is over 50 ppm PCBs.  This requirement applies to sample containers and to pails, drums, and other containers that are in direct contact with the PCB material.  The labeling requirement does not apply to containers in which PCB sample containers are shipped.  Although the sample containers must be individually labeled, this requirement is not affected by the quantity of sample or whether the sample is classified as hazardous under RCRA or DOT regulations.



	For DOT Class 9 and EPA Hazardous Waste the following labeling requirements apply:



If EPA Hazardous Waste Manifest is required:

Hazardous waste

			-	liquid, n.o.s., NA3082 

			-	solid, n.o.s., NA3077

If EPA Hazardous Waste Manifest is not required:

Environmentally hazardous substances,

			-	liquid, n.o.s., UN3082

			-	solid, n.o.s., UN3077



	OSHA's Hazard Communication Standard requires all containers of hazardous materials coming in or out of a workplace to be labeled with the contents, appropriate hazard warnings, and the name and address of the manufacturer.  OSHA does not specify a standard labeling method, but some commonly used ones are provided by the National Fire Protection Association (NFPA), the Hazardous Materials Identification System (HMIS), American National Standard Institute (ANSI), and the Department of Transportation (DOT). 



4.6.3  Shipping Papers�tc  \l 3 "4.6.3  Shipping Papers"�.  Ship high hazard samples via overnight courier following the courier's documentation requirements.  A special airbill must be completed for each shipment.  An EPA manifest must be prepared if the shipping container contains hazardous waste unless the samples are exempt.  The Hazardous Waste Manifest must bear the handwritten signatures of the generator, transporter, and designated facility.  A copy of the manifest must be kept for three years by the shipper. The shipping papers must contain the name, address, and handwritten signature of the shipper.



	The shipping papers (and Hazardous Waste Manifest if used) must contain a 24-hour emergency response telephone number.  This phone number must be monitored at all times while the hazardous material is in transportation including storage incidental to transportation.  The phone must be monitored by a person who is either knowledgeable of the hazards and characteristics of the hazardous material being shipped and has comprehensive emergency response and incident mitigation information for that material, or who has immediate access to a person who possesses such knowledge and information.  The emergency response phone number must be entered on the shipping paper immediately following the description of the hazardous material or entered once on a shipping paper if the number applies to all of the hazardous materials and is indicated for emergency response information.



4.7  QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROTOCOL�tc  \l 2 "4.7  QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROTOCOL"�.  Quality Control (QC) is a normal part of good field and laboratory practice.  QC includes all of the procedures applied to data collection and generation activities in order to achieve and maintain the level of pre-established data quality.  The desired level of data quality should be based on the intended use of the data. Therefore the QC protocol should include all technical controls (sampling and analytical methods, use of Field Blanks, Field Duplicate samples, inclusion of performance or Standard samples, statistics, etc.).  The controls start with the regulatory requirements of the data acquisition project and carry through to the ultimate data reporting and completion of all of the documentation of the use of these controls.



	Quality Assurance (QA) refers to the procedures used by management to assure that the QC is what is required and that it is being adhered to at any point in the project.  QA constitutes the overview and monitoring processes designed to ensure that the quality of the data generated meets the desired levels as established by management.  These controls include establishing data quality objectives based on the intended use of the data, the institution of procedures for formalizing planning documents prior to the initiation of data collection activities, and the use of audits to identify problems in both QC and QA.

	The Quality Assurance/Quality Control (QA/QC) Protocol is specified in the Quality Assurance Plan for each job that involves field sampling.  QA/QC requirements are based on the level of data reliability required for the project, and may address specific regulatory requirements.  The purpose of QA/QC protocol is to ensure that:



The laboratory receives samples which accurately represent the conditions existing at the sample site.

The results of the analysis are traceable to the specific sample location.

Compliance requirements are met.



	The methods used to attain this purpose include training of personnel, providing detailed procedures for preparation, collection, marking/handling, packaging, packing, transfer of samples, and validation and verification of the administrative process and sampling techniques.



4.7.1  Decontamination of Sampling Equipment�tc  \l 3 "4.7.1  Decontamination of Sampling Equipment"�.  The FSP should address the extent of decontamination and specify the procedures to prevent sample contamination.  Sampling may be performed using separate laboratory cleaned equipment for each sample location.  Procedure effectiveness should be checked for each matrix by submitting Equipment Decontamination Blank samples to the laboratory for analysis.



4.7.2  Sample Container Cleanliness Requirements�tc  \l 3 "4.7.2  Sample Container Cleanliness Requirements"�.  Sample containers are a possible source of sample contamination.  The Quality Assurance Plan (QAP) should specify the level of QC for sample containers.  Pre-cleaned containers meeting EPA CERCLA cleanliness endurance criteria are available from several suppliers.  If these containers are used, the serial number and QA batch number of each one should be recorded in the Field Log Book/Notes or Field Form.  A review of the cleanliness should be made to ensure all parameters are checked to be below the detection limit of the contaminants to be tested for compliance.  Some Safe Drinking Water Act (SDWA) and Clean Water Act (CWA) parameters may require laboratory cleaned containers proven to be below the limit of detection for the method.



	In some clean sample matrices sample containers are reusable.  If sample containers are re-used, they should be decontaminated and Field Blank samples should be submitted to the laboratory to verify container cleanliness prior to use in the field operation.

	

NOTE:

	In no case should an effort be made in the field to decontaminate a sample container.  If a container becomes contaminated, it should be replaced, with a note to that effect being made in the Field Log Book/Notes.



4.7.3  Sample Container Type and Size Requirements�tc  \l 3 "4.7.3  Sample Container Type and Size Requirements"�.  The types and sizes of sample containers to be filled for each sample will depend on method requirements and on QC requirements of the QAP.  General sample container requirements are shown in Appendix H for different matrices and analytical parameters.  Compliance with specific instructions in the FSP is mandatory.  If specified sample containers are not available, permission must be obtained from the Program Manager in writing for the use of other sizes and types of sample containers.



4.7.4  Sample Preservation and Storage Requirements�tc  \l 3 "4.7.4  Sample Preservation and Storage Requirements"�.  Special preservation and storage requirements should be specified in the FSP to ensure that samples do not undergo chemical changes from the time they were collected until their analysis by the laboratory.  General requirements are specified in Appendix H.  The specific requirements of the FSP will govern.



	The quality of the reagents, water and materials used for preservation should be verified to ensure these items do not invalidate the reported results.  Chemicals used as preservatives may be traced by lot number and quality by maintaining a reagent record keeping system.  The water and acid preservatives used for trip and field blanks may be checked prior to use in the field and lot controlled to ensure no contamination is present prior to the QC sample leaving the laboratory.



4.7.5  Sample Holding Time Limits�tc  \l 3 "4.7.5  Sample Holding Time Limits"�.  Even with preservation and special storage procedures, the composition of samples can change over time.  The holding-time for samples is the time from collection to laboratory preparation and/or analysis.  Holding time limits summarized in Appendix H are method and program requirements.  Site specific holding times specified in the FSP take precedence.



4.7.6  Laboratory/Field Analytical Procedures�tc  \l 3 "4.7.6  Laboratory/Field Analytical Procedures"�.  Laboratory analytical procedures for each parameter are specified based on the compliance limits, permit limits and data needs stated in the Quality Assurance Plan.  The QAP or Custody Record indicates to the laboratory which sample containers are to be analyzed for what parameters and specifies the analytical methods.  Field testing requires the same level of Quality Control (QC) as laboratory testing, and the procedures specified in the Field Sampling or Test Plan must be followed exactly.  Any deviations from established test procedures must be entered in the Field Log Book/Notes or Field Form and the Program Manager must be informed immediately of sample numbers affected.



4.7.7  Quality Control (QC) Samples�tc  \l 3 "4.7.7  Quality Control (QC) Samples"�.  Field QC samples are prepared and analyzed to determine whether test samples have become accidentally contaminated, check on the repeatability of the method and are representative of the site or matrix sampled.  A number of different QC samples may be specified.  Each of the following types check for a potential problem which can affect data reliability.  The recommended frequency for each type of QC sample is summarized in Appendix I.



4.7.7.1  Test Sample�tc  \l 4 "4.7.7.1  Test Sample"�.  The test sample consists of one or more sample containers filled with material collected at one sampling point within a stated time.  Several sampling containers may be required if material collected for analysis for different parameters must be preserved differently or sent to different laboratories.  For a specific test sample, all containers are designated by the same sample location number, but may be different sample container numbers or designations to indicate variations made to the samples.



	NOTE:

	The term "test sample" is synonymous with the general term "sample" mentioned throughout the text.  Test samples are those samples taken from the field for analysis.



4.7.7.2  Field Duplicates and Split Samples�tc  \l 4 "4.7.7.2  Field Duplicates and Split Samples"�.  Field Duplicate samples are two separate samples taken from the same source and are used to determine data repeatability based on field conditions.  Field Duplicate samples are:



assigned different container numbers

specified in the Field Log Book/Notes or on the Field Form 

distinguished from the test samples on the Chain-of-Custody Record or Field records

often submitted blind as to designation so the laboratory data assures objectivity



	





NOTE:

	Exception.  Each test sample collected for a specific organic analysis may consist of two containers filled with the same material; these may be given different container numbers but are designated as the same sample on the Chain-of-Custody Record.  Only one container will be analyzed, the other being saved as a backup in case the laboratory must repeat the extraction and/or analysis.  Duplicate samples for analysis consist of four containers, with two pairs of containers being designated on the Chain-of-Custody Record.



	Field Duplicate samples may be submitted to one laboratory for analysis for the same parameters.  The comparability of the results provides information on the repeatability of the field extraction and analytical procedures.  



	The containers may be submitted to different laboratories for identical analyses to obtain information on inter-laboratory repeatability and field extraction. This is a Split Sample.



4.7.7.3  Equipment Decontamination Blanks�tc  \l 4 "4.7.7.3  Equipment Decontamination Blanks"�.  Equipment Decontamination Blanks provide information on the levels of cross-contamination resulting from field or laboratory sample preparation actions.  These blanks are specified in the FSP and on Field Sampling Forms, and are prepared in the field.  An Equipment Decontamination Blank is an organic or aqueous solution that is free of the analyte of interest and is transported to the site, opened in the field, and poured over or through the sample collection device, collected in a sample container, and returned to the laboratory and analyzed. This serves as a check on sampling device cleanliness.  For example:



A Field Groundwater Equipment Decontamination Blank, for metals analysis consists of ASTM Type II water or better that is handled by the bailer, filtered, placed in a sample container, and preserved using the same procedures as used for the test and duplicate samples.

A Soil Sampling Equipment Decontamination Blank for semi�volatile organics analysis consists of rinsing the field equipment prior to its use and collecting the solvent or materials for analysis.

A PCB Wipe Sample Equipment Decontamination Blank consists of a wipe pad used to wipe the sampling template in the same way that the pad is

	handled during the actual wipe sampling of a surface.

	One Equipment Decontamination Blank is collected for each type of equipment used in sampling during the day or sampling event.  Equipment Decontamination Blanks are assigned container numbers from the same sequence as the test samples, and may not be distinguished from the test samples on the Chain-of-Custody Record.  More blanks may be collected depending on the data quality needs.



4.7.7.4  Field Blanks�tc  \l 4 "4.7.7.4  Field Blanks"�.  Field Blanks are prepared and analyzed to check cleanliness of sample containers, environmental contamination, purity of reagents or solvents used in the field.  A sample container is filled with laboratory ASTM Type I or II water, preserved, and is submitted for analysis for the same parameters as the test sample.  The reported results will indicate the presence of contamination.  Field blanks are most often used when measuring for volatile analytes.



4.7.7.5  Trip Blanks�tc  \l 4 "4.7.7.5  Trip Blanks"�.  A Trip Blank is used with Volatile Organic Analyte (VOA) analysis of water.  A blank may consist of two 40�mL VOA Vials filled at the laboratory with laboratory ASTM Type I or II water, transported to the sampling site and returned to the laboratory without being opened.  This serves as a check on sample contamination during sample transport and shipping.



	NOTE:

	The caps used on VOA vials have silicone rubber and teflon septums.  If a high concentration of volatile chemicals is present in the air in a shipping container, these chemicals can pass through the septum and contaminate the sample.



	A Trip Blank is included in each shipping container used to ship VOA water samples.  One VOA Trip Blank (two vials) is submitted to the laboratory in each cooler or per sampling event.  The frequency of collection for Trip Blanks is specified in the FSP and is based on the data quality needs.  Trip Blanks are assigned container numbers from the same sequence used for the test samples, and are not designated as blanks on the Chain-of-Custody Record.



4.7.7.6  Matrix Spike/Matrix Spike Duplicates (MS/MSD)�tc  \l 4 "4.7.7.6  Matrix Spike/Matrix Spike Duplicates (MS/MSD)"�.  Project or compliance QC procedures require that the laboratory spike a portion of the matrix at a frequency dependent on the heterogeneity of the sample matrix or laboratory certification requirements, with a predetermined quantity of analyte(s) prior to sample extraction/digestion and analysis.  The frequency of performing a matrix spike is dependent on the data quality needs. 



	For a matrix spike duplicate, a second portion of the matrix is spiked.  The need for performing a matrix spike duplicate is regulatory dependent.  



	A spiked sample is processed and analyzed in the same manner as the sample.  The results of the analysis of the spike compared with the non-spike sample indicates the ability of the test procedures to repeat recovery of the analyte from the matrix, and also provides a measure of the performance of the analytical method.  



	Depending on the matrix and analysis, additional sample containers may be specified to provide enough material for this laboratory procedure.  These sample containers are assigned container numbers from the same sequence as the test samples and are designated Matrix Spike/Matrix Spike Duplicate (MS/MSD) material on the Chain-of-Custody Record.  



	The MS/MSD samples are commonly used in CERCLA testing, but are not commonly used in CWA or SDWA testing.  Matrix Spikes are routinely performed by the laboratory as part of its internal quality control on randomly chosen samples.  If matrix spike data is required for SDWA or CWA reporting requirements, a request must be made to the laboratory to ensure the matrix spike is performed and reported on the appropriate sample.



4.7.8  Field Audits�tc  \l 3 "4.7.8  Field Audits"�.  The QAP will specify who will conduct field audits, along with their frequency and procedures.  QA/QC procedures of the sample collection effort must identify and determine the magnitude of error associated with the contamination introduced through the sample collection effort.  Audits are perhaps the most effective tool to ensure that the sampling is done correctly.  The two factors most likely to influence the magnitude of the sample collection error are collection methods and frequency of sampling.  



	In general, a field sampling audit provides an independent outside check on:



FIELD RECORDS

Chain-of-Custody Records

Sample Container Labels

Log Books or Field Forms

Personnel training records

SAMPLING PROCEDURES

Equipment

Sample containers

Accuracy of sample location descriptions

Comparability of field sampling techniques

Collection and preparation of QC samples

Sample preservation

Equipment decontamination

Contaminated waste storage and disposal

Sample packing, storage, security, and transportation

Shipping containers, including use of security seals



4.8  SAMPLE EQUIPMENT LIST�tc  \l 2 "4.8  SAMPLE EQUIPMENT LIST"�.  Equipment specific to each type of media is found at the end of the related chapters.  For a complete listing of manufacturers and distributors of sampling equipment, refer to The Green Pages published by Delphos International and endorsed by the EPA.  For more information, call Delphos International on (202) 337-6300.  The following is a generic Sample Equipment List:  



	¨	Review by Health and Safety Supervisor

	¨	Review by Team Leader

	¨	Review Arrangements for Sampling with Sampling Members Including Transportation, Safety Procedures and Emergency Operations

	¨	Review Arrangements for Sample Transportation and Waste Material Disposal

	¨	Review Arrangements for Testing with Laboratory

	¨	Equipment and Material Inventory

	¨	Map of Sampling Location(s)

	¨	Sampling SOP

	¨	Field Log Book or Field Form

	¨	Pen(s)

	¨	Containers 

	¨	Preservatives

	¨	Labels

	¨	Markers

	¨	Coolers

	¨	Ice 

	¨	Packing Material

	¨	Packaging Tape 

	¨	Chain-of-Custody Form

	¨	Custody Seals (if required)

	¨	Decontamination storage containers, equipment and materials



	¨	Personal Safety Equipment, Safety Test Equipment

	¨	Field Screening or Testing Equipment, Standards, Reagents and SOP 

	¨	Testing Field Forms or Logbooks

	¨	Lab Instructions (if different from Custody Form)
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