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CHAPTER 6 �



AQUATIC SEDIMENT SAMPLING�tc  \l 1 "6



AQUATIC SEDIMENT SAMPLING"�





�6.1  PURPOSE�tc  \l 2 "6.1  PURPOSE"�.  This chapter provides procedures to secure sediment from an identifiable water location for chemical analysis and ecological toxicity studies.



6.2  SCOPE�tc  \l 2 "6.2  SCOPE"�.  The scope of work covers sediment sampling on site and includes methods used to collect adequate sediment samples.



6.3  HAZARDS AND SAFETY PRECAUTIONS�tc  \l 2 "6.3  HAZARDS AND SAFETY PRECAUTIONS"�.  See Chapter 3, Section 3.3.3.



6.4  PREPARATION�tc  \l 2 "6.4  PREPARATION"�.  Sediment samples will be collected to determine whether discharge from the site significantly impacts surface water bodies and sediments near the site.  A potentially more serious and common problem associated with surface water is contamination of sediments.  Therefore, it is important to monitor sediment concentration if it is suspected that surface water has been contaminated.  The choice of sampling locations for sediments is similar to the criteria applied to surface water sampling.  Field-screening techniques can be used in defining areas of contamination at the site.  However, it should be noted that sediment contamination often consists of inorganics and/or non-volatile organics, for which field-screening techniques are limited.  Therefore, in designing a sampling protocol, consideration of the contaminants of concern is very important.  Prior to conducting field sediment sampling a preliminary on-site investigation should be conducted to determine the contamination of concern which affects human health and the environment at the site.



	The preparation of a sampling program addresses the initial evaluation of data from the preliminary site investigation and background information collected during the sampling process, including the following:        

An analysis and summary of the site background and the physical setting of sediments at the site

Determination of the impact of the site on sediments (e.g., from surface run-off and seeps)

Determination of the contaminants concentration in upstream samples

Determination of the contaminants concentration in downstream samples

Determination of the waste characteristics of sediments

Determination of the extent and volume of contamination

Evaluation of the preliminary assessment of human health and environmental impact; and additional data needed to conduct the baseline risk assessment for the site

Determination of potential erosion of the site contributed by sediment build-up



	Much of the above information can be obtained through record searches, preliminary site investigation (phase I investigation), and agencies such as the United States Geological Society (USGS) and Soil Conservation Service (SCS) and other public agencies.  Field investigation and sampling should be conducted in accordance with references from local state or Corps of Engineers offices.



	Prior to initiating any field and sampling activity, sampling personnel should review and discuss in detail the safety plan or HASP (as appropriate to scope of project).  All monitoring and protective equipment should be checked thoroughly at this time.  Prior to collecting sediment at each location, all water monitoring equipment should be thoroughly rinsed with ASTM Type II or better quality water.



	Recommended field equipment for sediment sampling is listed in Section 6.7.



	Prior to initiating sediment sampling, record the following information in the Field Log Book/Field Notes:



Sample location, ID number, date and time

The depth of sediment and physical characterization of the sediment should be noted



6.4.1  Criteria for Sediment Sampling�tc  \l 3 "6.4.1  Criteria for Sediment Sampling"�.  An evaluation of drainage patterns of the site indicates the optimal sediment sampling locations.  One sediment sample should be collected where run-off sediment accumulates and other sediment samples collected where overflow enters the stream channel near the drainage or leachate seeps.  The background sample should be collected at the upstream location of the site. Additional sampling may be required to assess seasonal/tidal fluctuation and multiple point discharges.  Data needs for evaluating sediment contamination may be quite extensive depending on the depth and extent of potential contamination.



6.4.2  Sampling Design�tc  \l 3 "6.4.2  Sampling Design"�.  This section outlines the basic statistical design available for use in the sampling of any environmental media.  Information obtained from the study should be representative of the sampling system in the study.  The sampling design must provide a desirable type of information, with maximum reliability and minimum cost.  One technique which can help reduce the effects of variation in sampling is to divide the sampling  area into smaller, more homogenous sub-areas called strata. These strata are defined by some identifiable boundary, based on chemical and physical properties of the sample.



	Environmental pollution behavior often is difficult to understand without some graphical means of displaying the spatial relationship of data.  Use of a grid helps ensure sampling coverage for portions of the entire study area, rather than at only certain randomly selected points.  The systematic sample plan refines the statistical design, whose purpose is to identify the extent of contamination from discharges or non-point sources. This efficiency may result from either obtaining a smaller sampling error with the same number of samples or from reducing the number of sample units required to produce a specified error.  Once the number of samples is determined, their locations can be planned.  Here, the grid becomes the basis for selecting sample locations. The systematic sampling plan is an attempt to provide better coverage of the environmental study to show the horizontal and vertical extent of the contamination present at the site.  In systematic sampling, samples are collected in a regular pattern, usually a grid or a line transect over the areas under investigation.  The orientation of the grid should be such that the lines in one direction are parallel to the general trace of the suspected potential contamination at the site.  The spacing of the grid is also important to determine and delineate the extent of contamination at the site.

	

CAUTION





Compositing of a number of subsamples is another technique often used to average and reduce the effects of variation in the results. One consideration when compositing is to review the potential for "hot spot" dilution by compositing from a variety of sites.  This dilution may reduce the reported concentration for any area and must be taken into consideration as part of the data quality objectives criteria. 



6.4.3  Sediment Sampling�tc  \l 3 "6.4.3  Sediment Sampling"�.  Objectives of sediment sampling are as follows:

Determine the impact of point source discharges on sediments.

Develop site specific sediments transport mechanism for permit applications such as dredging.

Determine contaminant concentration upstream and downstream of non-point or point source discharges.

Determine the complexity of exposure pathways to aquatic/terrestrial life (including the complexity of release sources and transport media).



	For a summary of sediment sampling and sampling considerations from the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Program, refer to Tables 6-1 and 6-2.



6.4.3.1  Wetland Sediment Sampling�tc  \l 4 "6.4.3.1  Wetland Sediment Sampling"�.  Many Naval sites have been built on or adjacent to natural wetlands. Any activity may affect the wetland habitat and may become contaminated by inflow of leachate or run-off from the site.  Anaerobic sediments in the wetland may concentrate and sequester heavy metals or complex organics present in the leachate.



	When dredging for sediment sampling below the water surface, the type of equipment depends on considerations such as the need to control secondary contamination migration, depth of the contaminated sediment, and depth of the excavation of the sediment at the wetland.



6.4.3.2  Semi-Solid and Fluid-Like Sediment Sampling�tc  \l 4 "6.4.3.2  Semi-Solid and Fluid-Like Sediment Sampling"�.  Semi-solid sediments are composed of saturated earth or other materials.  These materials may flow when disturbed.  For shallow water deposits, waders and an Ekman dredge generally will procure an adequate sample.  If waders are insufficient, a flat-bottomed boat should be substituted.



6.5  SAMPLE COLLECTION PROCEDURES�tc  \l 2 "6.5  SAMPLE COLLECTION PROCEDURES"�.  Factors contributing to the selection of a sediment sampler include the width, depth, flow and bed characteristics of the media to be sampled.When sampling from a boat, ensure that the free end fo the rope is firmly attached to the boat so that the sampling will not be lost if the rope slips from your hands.
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6.5.1  Sampling Equipment Procedures�tc  \l 3 "6.5.1  Sampling Equipment Procedures"�.



6.5.1.1  Veihmeyer Sampler�tc  \l 4 "6.5.1.1  Veihmeyer Sampler"�.  The Veihmeyer sampler (see Chapter 5, Section 5.4.4.2.4) is recommended for core sampling of most types of soil.  It may not be useful for sampling stony, rocky, or very wet soil.



	This sampler was developed by Professor F. J. Veihmeyer.  The parts of a basic sampler are given as follows:



Tube, 1.5 m (5 ft.)

Tube, 3 m (10 ft.)

Drive Head

Tip, Type A, General use a

Drop hammer, 6.8 kg (15 lb.)

Puller jack and grip b

a Only one of each part is needed

b Recommended for deep soil sampling



�

Advantages:

Can achieve substantial depths with appropriate length of tubing

Various heads available for different soil types



Disadvantages:

Very difficult to clean

Parts needed for sampler are not appropriate for certain analyses



Veihmeyer Sampler Use Procedures:

Assemble the sampler by screwing in the tip and the drive head on the sampling tube.

Insert the tapered handle (drive guide) of the drive hammer through the drive head.

Place the sampler in a perpendicular position on the material to be sampled.

With one hand holding the tube, drive the sampler into the material to the desired sampling depth by pounding the drive head with the drop hammer.  Do not drive the tube further than the tip of the hammer's guide.

Record the length of the tube which penetrated the material being sampled and the number of blows required to obtain this depth.

Remove the drive hammer and fit the keyhole-like opening on the flat side of the hammer onto the drive head.  In this position, the hammer serves as a handle for the sampler.

Rotate the sampler at least two revolutions to shear off the sample at the bottom.

Lower the sampler handle (hammer) until it just clears the two ear-like protrusions on the drive head and rotate about 90°.

Withdraw the sampler by pulling the handle (hammer) upwards.  When the sampler cannot be withdrawn by hand, as in deep sampling, use the Puller jack and grip.

Dislodge the hammer from the sampler; turn the sampler tube upside down; tap the head gently against the hammer; carefully recover the sample from the tube and place in an appropriate sampler container.

Transfer sample into laboratory cleaned sample bottles and follow procedures for preservation and transport (see Section 6.6).



6.5.1.2  Ekman Dredge�tc  \l 4 "6.5.1.2  Ekman Dredge"�.  Sediment samples in lakes, ponds, and other calm waters may be collected with an Ekman dredge, although the physical composition of the bottom determines to a great extent the type of sampler that must be used to collect an adequate sample.  The Ekman dredge consists of a square box of sheet stainless steel 6 x 6 inches in cross-section (See Figure 6-1). 



 The lower opening of this box is closed by a pair of strong jaws so made and installed that they oppose each other.



	When open, the jaws are pulled apart so that the whole bottom of the box is open.  The jaws are held open by chains attached to trip pins.  To close the dredge, the trip pins are released by a brass messenger sent down the attachment rope and the jaws snap shut by two strong external springs.  The hinged top of the box is equipped with a permanent 30-mesh screen to prevent loss of sample if the sampler sinks into sediment deeper than its own height.  The sampler is especially adapted for use in soft, finely divided sediment.  It does not function properly on sand bottoms or hard substrates.

Advantages:

Very light weight

Samples top 6 inches of soft sludge or sediment

Easy to operate and to recover sample



Disadvantages:

Jaws tend not to close in sand, gravel, or sticks



Ekman Dredge Use Procedures:

Open dredge by pulling up on the chains and hooking them over trip pins.

WARNING

�seq Text_Box  \* Arabic�1�







�

�seq Figure  \* Arabic�2�

Ensure that fingers are not where they may be caught by the jaws of the dredge.  The jaws snap shut with great force.



If in a boat, tie the free end of the rope to the boat.

While holding on to the stainless steel messenger, lower the dredge into the water.

When the dredge settles into the sediment, keep the rope taught and release the stainless steel messenger.

When an audible sound indicates that the messenger has hit the dredge, slowly bring the dredge to the surface and place over an empty bucket.

Pull up on the chains and release the dredge contents into the bucket.

Collect a suitable sample from the dredge contents.



6.5.1.3  Ponar Dredge�tc  \l 4 "6.5.1.3  Ponar Dredge"�.  The Ponar Dredge is a clam shell-type scoop activated by a counter-lever system (See Figure 6-2). 



 The shell is opened and latched in place and slowly lowered to the bottom.  When tension is released on the lowering cable, the latch releases and the lifting action of the cable on the lever system closes the clamshell.



	Ponars are capable of sampling most types of sludges and sediments, from silts to granular material.  They are available in a "petite" version with a 232 square centimeter sample area, light enough to be operated without a winch or crane.  Penetration depths will usually not exceed several centimeters.  Grab samplers, unlike corers, are not capable of collecting undisturbed samples.  As a result, material in the first centimeter of sludge cannot be separated from that at lower depths. The sampling action of these devices causes agitation currents which may temporarily resuspend some settled solids.  This disturbance can be minimized by slowly lowering the sampler the last half meter and allowing a very slow contact with the bottom.  Collection of sludge or sediment samples must be done after all overlying water samples have been obtained.

Advantages:

Ability to sample most types of sludges and sediments, from silts to granular material

Light weight

Large sample can be obtained intact, permitting further intervals



Disadvantages:

Shock wave from descent may disturb fine sediments, from silts to granular material

Not capable of collecting undisturbed samples

Can lose possible contaminants when pulling samples through water column

Incomplete closure of jaws can result in sample loss



Ponar Dredge Use Procedures:

Attach a decontaminated Ponar to the necessary length of sample line.

Measure and mark the distance to bottom on the sample line.  A secondary mark, 1 meter shallower, will indicate proximity so that lowering rate can be reduced, thus preventing unnecessary bottom disturbance.

Open sampler jaws until latched.  From this point on, support sampler by its lift line or the sampler will be tripped and the jaws will close.

Tie free end of sample line to fixed support to prevent accidental loss of sampler.

Begin lowering the sampler until the proximity mark is reached.

Slow rate of descent through last meter until contact is felt.

Allow sample line to slack several centimeters.  In strong currents more slack may be necessary to release mechanism.

Slowly raise dredge clear of surface.

Drain excess liquid through screen.

Place dredge into a stainless steel or Teflon® tray and open.

Collect a suitable aliquot with stainless steel spoon or equivalent and place into the appropriate sample container.  Care should be taken to collect material which has not contracted the dredges's sides.

Transfer sample into laboratory cleaned sample bottles and follow procedures for preservation and transport (see Appendix H).



6.5.1.4  PACS Sludge Getter�tc  \l 4 "6.5.1.4  PACS Sludge Getter"�.  The PACS Sludge Getter can be used in very viscous material to collect a representative sample at depth (See Figure 6-3).





	The Sludge Getter is an extra heavy duty grab sampler for heavy sludge areas.  Its massive 32 lb. weight and conical bottom allows penetration of extremely viscous material.  Constructed of type 316 stainless steel, it has a cup capacity of approximately 1,000 mL.



Advantages:

Can be used in heavy sludge

Can collect discrete samples at depth

Bag liner can be used with sampler

Easily decontaminated with steam cleaner or solvent wash



Disadvantages:

Heavy



PACS Sludge Getter Use Procedures:

Cover the sample vessel with the lid by maneuvering the handle on the sampler.

�
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Lower the sampler vessel to the desired depth.

Uncover the sampler vessel using the handle, and allow the sample vessel to fill.



After the vessel has had time to fill, slide the lid back into place with the handle.

Remove sampling device from sludge.

Transfer sample into laboratory cleaned sample bottles and follow procedures for preservation and transport (see Appendix H).



6.5.1.5  PACS Grab Sampler�tc  \l 4 "6.5.1.5  PACS Grab Sampler"�.  The PACS Grab Sampler can be used to collect sludge samples from ponds, lagoons and containers (see Chapter 7, Section 7.5.1.7).  Grab samples can be obtained at discrete depths.

	For sludge sampling, the PACS Grab Sampler is available with a wide necked bottle and large openings to allow the sample to enter the bottle.  The sampler consists of a 1,000 mL bottle that screws onto the end of the 6 ft. long handle.  The control valve is operated from the top of the handle once the sampler is at the desired depth.



Advantages:

Allows discrete samples to be taken at depth



Disadvantages:

Depth of sampling is limited by length of pole

Not useful in very viscous sludges

Hard to decontaminate



PACS Grab Sampler Use Procedures:

Assemble the sampler in accordance with manufacturer instructions.

Operate sampler several times to ensure proper adjustment, tightness of the cap, etc.

Submerge sampler into sludge to be sampled.

When desired depth is reached, open sample bottle.

Retrieve sampler.

Transfer sample into laboratory cleaned sample bottles and follow procedures for preservation and transport (see Appendix H).



�
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6.5.1.6  Hand Corer�tc  \l 4 "6.5.1.6  Hand Corer"�.  This device is essentially the same type of thin-walled corer which is used for collecting soil samples (See Figure 6-4).  



The corer is modified by the addition of a handle to facilitate driving the core, and a check valve on top to prevent wash out during retrieval through an overlying water layer.  Hand corers are more applicable to sludges but can be used for sediments provided the water is very shallow (a few centimeters).  It should be noted, however, that this method can be disruptive to the water/sediment interface and might cause significant alterations in sample integrity if extreme care is not taken.



	Some hand corers can be fitted with extension handles which allow collection of  samples underlying a shallow layer of liquid.  Most corers can be adapted to hold liners.

Advantages:

Easy to use

Minimal risk of contamination



Disadvantages:

Can disrupt water/sediment interface

Does not work well in sandy sediments



Hand Corer Use Procedures:

Decontaminate prior to use.

Force corer in with a smooth, continuous motion.

Twist corer and withdraw in one motion.

Remove nosepiece and withdraw sample.

Transfer sample into an appropriate sample bottle with a stainless steel spoon or equivalent.

Transfer sample into laboratory cleaned sample bottles and follow procedures for preservation and transport (see Appendix H).



�
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6.5.1.7  Gravity Corer�tc  \l 4 "6.5.1.7  Gravity Corer"�.  A gravity corer is a metal tube with a replaceable tapered nosepiece on the bottom and a ball or other type of check valve on the top (See Figure 6-5).  The check valve allows water to 



pass through the corer on descent but prevents washout during recovery.  The tapered nosepiece facilities cutting and reduces core disturbance during penetration.



	Corers are capable of collecting samples of most sludges and sediments.  They collect essentially undisturbed

samples which represent the profile of strata which may develop in sediments and sludges during variations in the deposition process.  Depending on the density of the substrate and the weight of the corer, penetration to depths of 75 cm (30 in) can be attained.





	CAUTION
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Care should be exercised when using gravity corers in vessels or lagoons that have liners since penetration depths could exceed that of substrate and result in damage to the liner material.



Advantages:

Collects undisturbed samples

Core samples transferred in liner



Disadvantages:

May damage liners in vessels or lagoons



Gravity Corer Use Procedures:

Attach decontaminated corer to the required length of sample line.

Secure the free end of the line to a fixed support to prevent accidental loss of the corer. 

Allow corer to free fall through liquid to bottom.

Retrieve corer with a smooth, continuous lifting motion.  Do not bump corer as this may result in some sample loss.

Remove nosepiece from corer and slide sample out of corer into stainless steel or PTFE (e.g. Teflon®).

Transfer sample into appropriate sample bottle with a stainless steel lab spoon or equivalent.

Follow procedures for preservation and transport (see Appendix H).

Decontaminate before use at next location.



6.5.2  Collection Procedures�tc  \l 3 "6.5.2  Collection Procedures"�.



6.5.2.1  Volatile Organic Compounds (VOCs)�tc  \l 4 "6.5.2.1  Volatile Organic Compounds (VOCs)"�.  Use the following procedures for collecting samples for VOCs:



Set up a table or work bench on the shoreline (any appropriate location) to extract the soil from the coring tube and fill the necessary containers.

Approach the sampling location from downstream.

Advance the coring tube 2-feet into any sediment contained location.



NOTE:

Wetland, stream, or other sediments samples should be collected in this manner.



Carefully remove the coring tube with the sample and hand it to on-shore personnel.

Extract the sediments from the coring tube.

Remove the cap from a 40-mL septum (Teflon®-faced silicon rubber) vial. Avoid contact with the inner surface. 

Inspect the vial for air bubbles.  If air bubbles are present, discard the vial and start with step 1.

Attached a number and tag to the vial, seal it in a resealable bag, and place it into a cooler with ice. Place sufficient ice bags in the cooler to completely surrounded the samples and to maintain a temperature of 4°C until the samples are received by the laboratory.

Record all appropriate data in Field Log Book/Field Notes.



6.5.2.2  Sediment Sampling for Base Neutral Acids/ Pesticides/PCBs / Other Organics / Toxicity Characteristic Leaching Procedure (TCLP)�tc  \l 4 "6.5.2.2  Sediment Sampling for Base Neutral Acids/ Pesticides/PCBs/Other Organics/Toxicity Characteristic Leaching Procedure (TCLP)"�.  Follow steps 1 through 5 for VOCs in Section 6.5.2.1 of this manual.



	For Base Neutral Acids, Pesticides, PCBs and other Organics:



	Fill the 8 oz. glass bottle with sediments from the coring tube. No preservative should be added for this sample when samples are semisolid or solid. Liquid sediment samples may need to be chemically preserved to maintain analyte integrity.



	For TCLP:



Fill two additional 16 oz. glass bottles using the same procedure as above.

Attach a number label and tag to the vial, seal it in a resealable bag, and place it into a cooler with ice. Place sufficient ice bags in cooler to completely surrounded the samples and to maintain a temperature of 4°C until the samples are received by the laboratory.  Add no preservative to TCLP sam-ples unless required by the FSP.

Record all appropriate data in the Field Log Book/Field Notes.



6.5.2.3  Sediments Sampling for Metals/Inorganics�tc  \l 4 "6.5.2.3  Sediments Sampling for Metals/Inorganics"�.  Follow the sampling procedures in Section 6.5.2.2 for metals and inorganic analysis using the same container for sediment sample collection.



6.5.2.4  Grain Size Distribution Samples�tc  \l 4 "6.5.2.4  Grain Size Distribution Samples"�.  According to ASTM C316 methods, grain size sediment samples should be collected for grain size analysis in the same manner that all other samples are collected as referred to above.  The grain size distribution is necessary to determine the sediment's physical characterization at particular locations.  This test determines whether sediments are plastic or non-plastic in nature.  The grain size distribution also determines the penetration resistance of the sediments by rigid objects, which helps in evaluating the compaction factor of the sediments. The bulk density can be determined with this parameter as to how much excavation occurred during the remedial action at the site.  The grain size distribution also determines the particle capacity to adsorb inorganic contaminants.  Samples should be collected for this analysis in an 8 oz. glass jar, with no added preservative added.  Attach a label and tag to the jar, seal it in a resealable bag and place it into a cooler with sufficient ice to maintain temperature of 4°C until the samples are received by the laboratory.  Record all appropriate data in Field Log Book/Field Notes.



6.5.2.5  Sediment Engineering Parameters and Properties�tc  \l 4 "6.5.2.5  Sediment Engineering Parameters and Properties"�.  Texture, clay content, and strength behavior are the key properties of sediments.  These properties are directly connected with the chemical properties of sediments to adsorb the organic and inorganic contamination at the site.  The Atterburg Limits define various states of fine-grained sediments material ranging from dry to liquid.  The Shrinkage Limit is the point at which a further reduction in water does not cause a decrease in the volume of the mass. The Plastic Limit is the point at the which soil changes from a semi-solid to a plastic state due to the water content.  At the plastic limit, a fine-grained soil will just begin to crumble when rolled into a thread approximately 3 mm in diameter.  This physical parameter is necessary to determine what actions are necessary if excavation of the sediments are required to clean up the site.



6.6  QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)�tc  \l 2 "6.6  QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)"�.  The following protocol should be used to ensure the integrity and accuracy of data collected during sediment sampling.  All samples must be accompanied by a completed Chain-of-Custody (COC) Record to verify the integrity of the sediment samples.  Field Blanks, Trip Blanks, Equipment Decon-tamination Blanks and Field Duplicates should be collected to enable QA evaluation of data accuracy. Any field decontamination process must be documented. Follow pre-approved procedures to ensure the quality of the sampling.



 	Final data must be reviewed for correctness of numerical input, numerical calculations, and validity of the equation used.  Each site QA/QC varies with the degree and nature of contamination, and site location. The following are the main elements of Quality Assurance Plan (QAP) for sediment sampling:



QA objective for measurements

Sampling Procedures

Sample custody

Calibration procedures

Analytical Procedures

Data reduction and calculations

Internal quality control

Performance audit

Data assessment or validation

Quality assurance report

Corrective actions



	Two Field Duplicate samples and Field Equipment Blank samples should be collected and analyzed. Matrix spikes and matrix spike duplicates may be performed one time per matrix to validate the method selected with the matrix being analyzed. More or less frequent QC may be included in the QAP of the site specific Field Sampling Plan (FSP).



	Data Quality Objectives (DQOs).  The collection of data requires that sampling and analysis procedures be conducted with properly operated and calibrated, if necessary, equipment by trained personnel.  The precision is defined as the degree of mutual agreement among individual measurements with an accepted reference or true value.  Dredging permits and discharge applications may address more or less extensive program requirement.  The documented DQOs should discuss the rationale for the sampling and testing, the expected precision, bias, comparability and the methods used for accomplishing the sampling and testing operations.

	For guidance, refer to the USEPA”s Conducting Remedial Investigation/Feasibility Studies for CERCLA Municipal Landfill sites, EPA/540/p-91/001, February 1991.  A summary of sediment sampling requirements at different locations appears in Tables 6-1 and 6-2.  These are presented as guidance, but are not requirements for compliance monitoring. 



6.7  SAMPLING EQUIPMENT LIST�tc  \l 2 "6.7  SAMPLING EQUIPMENT LIST"�.  Chapter 4, Section 4.8 provides a generic  sampling equipment list applicable to most sampling events.  The following list provides additional specific equipment applicable to sediment sampling:



Safety equipment, as required

Veihmeyer Sampler

PACS Sludge Getter

Hand Corer

Gravity Corer

Preservation chemicals for liquid sediments�pH meter, Dissolved oxygen (DO) meter, and thermometer

HNU photoionization detector (if necessary for personal protection)

Stainless steel measuring tape

Trip blank samples when measuring volatile organics

Equipment cleaning materials and reagents

Decontamination detergent

Ekman dredge

Coring tube

Ponar dredge

gallon pail

Small boat, if necessary

Camera, if necessary �	

Table 6-1  Summary of Aquatic Sediment Sampling�tc  \l 1 "Table 6-1  Summary of Aquatic Sediment Sampling"�

����Media to be Investigated�Sample Locations�Minimum number of samples��WETLANDS AND OTHER SENSITIVE AREAS: Collect sediment and observe and collect aquatic life�Non-affected areas and affected area�Three from non-affected areas; three to five from affected area, depending on relative size��







	Table 6-2  Sediment Sampling Considerations�tc  \l 1 "Table 6-2  Sediment Sampling Considerations"�

����Location�Sampling location�Consideration��RIVERS�Upstream; at site; downstream �Minimum of three samples at each location; sampling locations should be at least one mile apart��INTERMITTENT STREAMS�Affected area only�Three samples from random locations��PONDS�Deepest area; inlet area; outlet area; area of obvious affect; each  discernible bay�One sample each area��LAKES�Deepest area; inlet area; outlet area; area of obvious affect; each discernible bay�Relative size of waterbody should determine number of sample collections; minimum of one sample at each location���
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