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CHAPTER 7 �



SURFACE WATER SAMPLING�tc  \l 1 "7



SURFACE WATER SAMPLING"�





�7.1  PURPOSE�tc  \l 2 "7.1  PURPOSE"�.  This chapter provides procedures for surface water sampling.  Surface water samples are collected and analyzed to characterize surface water quality and/or determine pollutant concentrations.



	The role of sampling personnel is critical to the water sampling program relative to:



Collection of visual and physical field data.

Adherence to sampling and preservation procedures.

Maintenance of the Chain-of-Custody (COC) Record.

Integrity of the program.

Sampling personnel must be properly trained in sample collection.



7.2  SCOPE�tc  \l 2 "7.2  SCOPE"�.  This chapter provides guidance for:



Surface water sampling.

Identifying and evaluating the potential impact of a discharge on a body of water.

Determining the type and extent of contamination in nearby surface water, which may adversely affect the human environment or drinking water supplies.

Evaluating the impact of the discharge on sensitive environments (e.g., habitats, wildlife).

Determining contaminant concentration upstream and downstream of the discharge.

   

7.3  HAZARDS AND SAFETY PRECAUTIONS.�tc  \l 2 "7.3  HAZARDS AND SAFETY PRECAUTIONS."� See Chapter 3, Section 3.3.3.



7.4  PREPARATION�tc  \l 2 "7.4  PREPARATION"�.  Surface water samples are collected to determine whether discharge from the site has a significant impact on the surface water body.  A preliminary surface water quality survey should measure pH, temperature, and dissolved oxygen at the points along the shorelines, wetlands, creeks, and ponds.  Surface water sampling should be based on visual evidence of seepage or discharge streams.  Sampling points should be established at the locations where distinct changes of pH, temperature, conductivity or dissolved oxygen indicate the possible presence of contamination or leachate discharge.



CAUTION



	

Approach each sample location from downstream, being careful to minimize disturbing any sediments which might become entrapped in the sample.



	Field equipment that should be available at the time of sampling is listed at the end of this chapter.



	Prior to sampling at each location, the water monitoring probes should be rinsed thoroughly with ASTM Type II or better quality water.  Record the following information in the Field Log Book/ Field Notes:



Sample location, ID number, date, water temperature at time of collection.

pH, dissolved oxygen (DO), conductivity, and depth of water at sample collection location along with any equipment calibration data.

Water depth at midpoint, if applicable.

Description of flow rate, velocity, weather condition at time of sampling, and physical characteristics of sample.



7.4.1  Surface Water Runoff�tc  \l 3 "7.4.1  Surface Water Runoff"�.  Many sites are near bodies of surface water including rivers, intermittent streams, shorelines, ponds, and lakes.  The following might contaminate the surface water body:



Site surface water runoff.

Surface seepage of leachate.

Leachate seepage to groundwater, which recharges to a surface water body.

National Pollutant Discharge Elimination System (NPDES) permitted discharge to waterway.



	Surface water runoff investigations should be coordinated with groundwater, leachate runoff, and soil investigations.  Rationale for the locations of surface water sampling and monitoring are derived from the investigations of other media, visual observations of vegetation or biota, and permit application requirements.Surface water investigations determine:

The impact of the discharge on surface water.

Contaminant concentration in upstream and down-stream samples.

Characterization of surface water runoff.



	Much of the above information can be obtained through a record search, initial site investigation, and from agencies such as the United States Geological Survey (USGS) or the Soil Conservation Service (SCS).  Field sampling should be conducted in accordance with EPA, Corps of Engineers, State, or local government compliance requirements and guidelines.   Surface water runoff samples should be collected upstream and downstream of the site when the need for changes in water quality are being assessed.  In areas where tidal influence is a consideration, a timed composite sample should be taken, with care to avoid cross-contaminating the samples.  The composite sampling procedure is based on the data quality objectives for data interpretation and assessment. Specific sampling locations and procedures should be identified in the sampling plan.



	Additional sampling locations might be considered, depending upon the size of the site, number of streams or rivers near the site, and location of natural drainage scales and wetlands.  If contamination of a river is suspected or documented, river or sea water levels and corresponding flow should be monitored upstream from the site and downstream from any leachate seeps or runoff.  This information can be used to assess dilution effects and potential seasonal variations in contaminant concentrations due to changing water levels.  



	Often, the USGS, various state agencies and public water supplies monitor river/stream flow and water quality at various points along major rivers or streams.  Resulting data can be used for water levels, flow rate, drainage information, and water quality needs. Precipitation data can be acquired from local weather bureaus or the National Climatic Data Center in Asheville, North Carolina.



	Some sites are located near intermittent streams.  These streams often transport contamination from the site as a result of surface water runoff during or after a period of heavy rainfall.  If contamination is suspected as a result of seasonal runoff, surface water samples should be collected during and/or immediately following periods of heavy rainfall.  An evaluation of the optimal sampling locations should be made.  The EPA Stormwater program provides guidance on possible sampling programs for determining the concentration of contaminants during rainfall events. It is particularly important to sample the stormflow runoff from the first 30 minutes of significant flow, or by permit requirements. One sample should be collected where runoff or overflow enter the stream as well as other locations upstream of the site.  Intermittent streams are not usually monitored by other agencies, so the stream depth, width, and flow rate during or after periods of heavy rainfall should be measured.  The USGS can be consulted for estimation of water drainage in particular areas.



7.4.2  Leachate�tc  \l 3 "7.4.2  Leachate"�.  Prior to initiating any field actions, the sampling personnel should review and discuss, in detail, the HASP and procedures.  In most cases, a leachate well is installed as part of a remedial action or site characterization.  Leachate wells are monitored following groundwater sampling procedures as defined in the operating permit of the facility or site.



	Leachate collection locations should be identified for sampling which include the outfalls to shorelines.  The location of leachate discharge ultimately depends on site physical and geological characteristics.  Leachate can move laterally below ground toward a creek or stream to affect surface water quality.  Samples should be collected both upstream and downstream of the site to determine the extent of contamination.  In some cases, the leachate can outcrop at the top and the side of the site and flow with surface water body.  Samples should be collected not only at the leachate seeps but also upstream of them.



	At each seep location, the sampler should collect samples by immersing the sample container directly in the seep.  If the depth of water in the seep is not sufficient to submerge the sample container, then a dedicated precleaned container should be used to collect the surface water sample.  



	For any sample collection method used, more than one round of sampling is recommended for characterization of leachate.  A minimum of two sampling events, one during a dry period and another during or immediately after precipitation, should be performed to determine variability in leachate composition.  The collected samples are analyzed for any combination of the following parameters: priority pollutant organics, metals, cyanide, Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), pH, Total Dissolved Solids (TDS), Total Suspended Solids (TSS), oil and grease, Total Organic Carbon (TOC), chloride, nitrate, phosphate, ammonia, and sulfide. All samples should be analyzed according to the permit requirements.



7.4.3  Wetland Sampling�tc  \l 3 "7.4.3  Wetland Sampling"�.  Some sites have been built on or next to natural wetlands or other sensitive environments.  The contamination can migrate from the site through surface water to wetlands which adsorb heavy metals and complex organics, impacting the wetlands.  Wetlands should be defined in accordance with the Federal Manual for Identifying and Delineating Jurisdictional Wetland (The US Fish and Wildlife service et al., 1989).



	Sampling of wetlands for chemical and biota studies is performed as part of permit applications.  Composite or Grab samples of surface water or sediment may be collected as described in the permit or defined in the Field Sampling Plan (FSP).  The FSP will describe the procedures to meet the data quality objectives for interpreting the environmental impact of suspected contamination.



7.5  SAMPLING PROCEDURES�tc  \l 2 "7.5  SAMPLING PROCEDURES"�.  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 instruments and personnel protective equipment (PPE) should be checked thoroughly at this time.  Prior to sampling at each location, the water monitoring equipment probes should be rinsed thoroughly with ASTM Type II or better quality water.  At minimum, surface water samples should be collected near drainage or leachate seeps.



	Sampling of surface water includes the collection of samples from lakes, ponds, streams, and rivers.  It may be necessary to collect liquid samples from lagoons, surface impoundment, sewers, and leachate seeps.  Actual sampling situations encountered in the field vary to best fit each situation.  The most important goal of surface water sampling is to collect the sample representative of all the horizons or phases present in the liquid.

	

	Specific regulations for grab and composite sampling are defined differently on the federal and state level.  A Grab Sample is an individual sample of at least 100 milliliters collected at a randomly-selected time over a period of not exceeding 15 minutes. A composite sample is a combination of at least 8 sample aliquots of at least 100 milliliters, collected at periodic intervals during the operating hours of a facilities over a 24 hour period.  The composite must be flow proportional; either the time interval between each aliquot or the volume of each aliquot must be proportional to either the stream flow at the time of sampling or the total stream flow since the collection of the previous aliquot.  Aliquots may be collected manually or automatically.  For GC/MS Volatile Organic Analysis (VOA), aliquots must be combined in the laboratory immediately before analysis.  Four (4) rather than eight aliquots or grab samples should be collected for VOA.  These four samples should be collected during actual hours of discharge over a 24 hour period and need not be flow proportioned.  Only one analysis is required.  Since state and local regulations must be at least as stringent as the federal regulations, many states and localities possess more stringent regulations.  For example, South Carolina's sampling regulation defines grab and composite sampling more stringently than the Federal definition. The State specifies that grab samples are individual discrete or single influent or effluent portion of at least 100 mL collected at a time representative of the discharge.



	Composite samples are defined as being one of the following:



An influent or effluent portion collected continuously over a specified period of time at a rate proportional to the flow.

A combination of not less than 8 influent or effluent grab samples collected at regular (equal) intervals over a specified period of time, properly preserved, and composited by increasing the volume of each aliquot in proportion to flow. If continuous flow measurement is not used to composite in proportion to flow, the following method will be used: take an instantaneous flow measurement each time a grab sample is collected. At the end of the sampling period, sum the instantaneous flow measurements to obtain a total flow to determine the partial amount (percentage) of each grab sample to be combined to obtain the composite sample.

A combination of not less than 8 influent or effluent grab samples of equal volume but at variable time intervals that are inversely proportional to the volume of the flow. That is, the time interval between aliquots is reduced as the volume of flow increases.

A combination of not less than 8 influent or effluent grab samples of constant (equal) volume collected at regular (equal) time intervals over a specified period of time, while being properly preserved.

Continuous flow or the sum of instantaneous flows measured and averaged for the specified compositing time period shall be used with composite sample results to calculate quantity. It is therefore imperative to check state and local regulations before conducting surface water sampling for regulatory compliance.



7.5.1  Operation of Sample Collection Devices�tc  \l 3 "7.5.1  Operation of Sample Collection Devices"�.



7.5.1.1  Laboratory Cleaned Sample Bottle�tc  \l 4 "7.5.1.1  Laboratory Cleaned Sample Bottle"�.  The most widely used method for collecting surface water samples is simple immersion of a laboratory cleaned sample bottle or certified precleaned bottle.  Using the sample bottle for actual sampling eliminates the need for other equipment.  This method also reduces the risk of introducing other variables into the sampling event.



Advantages:

Easy operation

No field decontamination necessary

No other equipment needed



Disadvantages:

Outside of bottle comes in contact with sample

Labeling may be difficult

Is not possible when bottles are pre-preserved

Sample collected from top of surface water depending on bottle filling technique



Sample Bottle Use Procedures:

Make sure bottles are intact, with proper fitting lids.



CAUTION







Collect samples for volatile organics analysis first to prevent loss of volatiles due to disturbance of the water.



Immerse bottle into surface water and allow water to run slowly into bottle until full to zero headspace.

Follow preservation procedures. 

Transport sample to laboratory after proper Quality Assurance/Quality Control (QA/QC) actions (See Section 7.6).

	

7.5.1.2  Pond Sampler�tc  \l 4 "7.5.1.2  Pond Sampler"�. The pond sampler is used to collect liquid waste samples from disposal ponds, pits, lagoons, and similar reservoirs (See Figure 7-1).  It consists of an adjustable clamp attached to the end of a two or three piece telescoping aluminum tube serving as the handle.  The clamp is used to secure a sampling beaker.  Though commercially available, the sampler is easily and inexpensively fabricated.  Tubes can be readily purchased from most hardware or swimming pool supply stores.  The adjustable clamp and sampling beaker (stainless steel or Polytetrafluoroethylene) can be obtained from most laboratory supply houses.

Advantages:

Relatively inexpensive to make

Can sample depths or distances up to 3.5m



Disadvantages:

Difficult to obtain representative samples in stratified liquids

Difficult to decontaminate when viscous liquids are encountered

�



Pond Sampler Use Procedures:

Assemble the sampler.  Make sure that the sampling beaker or sample bottle and the bolts and nuts securing the clamp to the pole are tightened properly.

Slowly submerge the beaker with minimal surface disturbance.

Retrieve the pond sampler from the surface water with minimal disturbance.

Remove the cap from the sample bottle and slightly tilt the mouth of the bottle below the dipper/device edge.

Empty the sampler slowly, allowing the sample stream to flow gently down the side of the bottle with minimal entry turbulence.  When applicable, always fill VOA vials first, to zero headspace.

Repeat steps 1-5 until a sufficient volume is drawn.

Follow preservation procedures.

Transport samples to the laboratory after proper QA/QC actions (See Section 7.6).

Dismantle the sampler and store in plastic bags for subsequent decontamination.



7.5.1.3  Weighted Bottle Sampler�tc  \l 4 "7.5.1.3  Weighted Bottle Sampler"�.  The weighted bottle sampler can be used to sample liquids in storage tanks, wells, sumps, or other reservoirs that cannot be adequately sampled with another device (See Figure 7-2).  Sampler  consists of a bottle, usually glass, a weight sinker, a bottle stopper, and a line used to open the bottle and to lower and raise the sampler during sampling.  There are a few variations of this sampler.

However, the preferred one is that recommended in ASTM procedures, which uses a stainless steel or carbon steel bottle basket that also serves as the weight sinker.  The weighted bottle sampler can either be fabricated or purchased.

�
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Advantages:

Sampler remains unopened until at sampling depth



Disadvantages:

Cannot be used to collect liquids that are incompatible with the weight sinker, line or actual collection bottle

Laboratory supplied bottle may not fit into sampler, thus requiring additional equipment (constructed of PTFE or stainless steel)

Some mixing of sample may occur when retrieving the sampler from depth



Weighted Bottle Sampler Use Procedures:

Assemble the sampler.

Lower the sampling device to the predetermined depth.

When the sampler is at the required depth, pull out the bottle stopper with a jerk of the sampler line and allow the bottle to fill completely.  (This is usually evidenced by the cessation of air bubbles.)

Retrieve sampler.

Transfer sample into laboratory cleaned sample bottles (if applicable, fill VOA vials first). 

Follow preservation procedures. 

Transport sample to laboratory after proper QA/QC actions (See Section 7.6).



�
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7.5.1.4  Wheaton Dip Sampler�tc  \l 4 "7.5.1.4  Wheaton Dip Sampler"�.  The Wheaton Dip sampler is useful for collecting samples in shallow areas (See Figure 7-3).  Sampler consists of a glass bottle mounted on a metal pole of fixed length.  Attached to the bottle's screw cap is a suction cup mounted on another metal pole.  When the sampler is lowered to the desired sampling depth, the bottle cap is released by turning the metal pole attached to the suction cup.  When the bottle is full (usually evidenced by the cessation of air bubbles), the cap is screwed back on to seal the sampling container and the bottle is retrieved.



Advantages:

Sample bottle is not opened until specified sampling depth is obtained

Sampler can be closed after drawing sample to ensure sample integrity

Ease of operation





Disadvantages:

Depth of sampling is limited by length of poles

Exterior of sample bottle (to be sent to lab) may come in contact with sample
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Wheaton Dip Sampler Use Procedures:

Assemble the sampler in accordance with the manufacturers' instruction.

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

��







Collect samples for volatile organics analysis first to prevent loss of volatiles due to disturbance of the water.



Submerge the sampler into liquid to be sampled.

When desired depth is reached, open sample bottle.

Once sample is collected, close sample bottle.

Retrieve sampler.

Follow preservation procedures.

Transport sample to laboratory after proper Quality Assurance/Quality Control (QA/QC) actions (See Section 7.6).



7.5.1.5  Kemmerer Depth Sampler�tc  \l 4 "

7.5.1.5  Kemmerer Depth Sampler"�.  The Kemmerer depth sampler is used to collect liquid waste samples in lakes, storage tanks, tank trailers, vacuum trucks, or elsewhere, where collection depth prevents use of other sampling devices (See Figure 7-4).  It consists of an open tube with two sealing end pieces or stoppers.  The end pieces can be withdrawn from the tube and set in the open position.  These remain in this position until the sampler is at the required sampling depth and then a weighted messenger is sent down the line or cable, releasing the end pieces and trapping the sample within the tube.

Advantages:

Ability to sample at various depths

Ability to sample at great depths



Disadvantages:



CAUTION     
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Sampling tube is exposed to material while traveling down to sampling depth





    WARNING
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If the lagoon or surface impoundment contains known or suspected hazardous substances, the need to collect samples versus the potential risk to sampling personnel, must be considered.  If sampling is determined to be necessary, appropriate protective measures (use of a flat-bottomed boat for increased stability, life preservers, back-up team, etc.) must be implemented.



Kemmerer Depth Sampler Use Procedures:

Set the sampler so that the sealing end pieces are pulled away from the sampling tube, allowing the substance to pass through the tube.

Lower the pre-set sampling device to the predetermined depth.

When the sample is at the required depth, send down the messenger, closing the sampling device.

Retrieve sampler.

Pour sample into laboratory cleaned sample bottles (if applicable, fill VOA vials first). 

Follow preservation procedures. 

Transport sample to laboratory after proper QA/QC actions (See Section 7.6).



7.5.1.6  Bacon Bomb Sampler�tc  \l 4 "7.5.1.6  Bacon Bomb Sampler"�.  The Bacon bomb sampler is a widely used, commercially available sampler designed for sampling petroleum products (See Figure 7-5).  It is very useful for sampling large storage tanks because the internal collection chamber is not exposed to product until the sampler is triggered.  The Bacon bomb sampler is constructed of brass or stainless steel and is available in two sizes, 1.5 inches or 3.5 inches in diameter.  These range in volume from 4 oz. to 32 oz.  It is equipped with a spring loaded trigger.  When opened, the trigger allows liquid to enter the collection chamber.  When the trigger is released, liquid is prevented from flowing into or out of the collection chamber.

Advantages:

Sampler remains unopened until at sampling depth



Disadvantages:

Difficult to decontaminate

Difficulties in transferring sample to container

Tends to aerate sample

Brass construction may not be appropriate in metals analysis or toxicity testing



Bacon Bomb Sampler Use Procedures:

�
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Lower the sampler carefully to the desired depth, allowing the line for the trigger to remain slack at all times.  When the desired depth is reached, pull the trigger line until taut.

Release the trigger line and retrieve the sampler.  Pour the sample into the laboratory cleaned sample container by pulling upon the trigger.  If applicable, fill the VOA vials first.

Follow preservation procedures. 

Transport sample to laboratory after proper QA/QC actions (See Section 7.6).



7.5.1.7  PACS Grab Sampler�tc  \l 4 "7.5.1.7  PACS Grab Sampler"�.  The PACS Grab sampler can be used to collect water and liquid waste samples from lagoons, ponds, or containers with restricted access 



(See Figure 7-6).  For water and liquid waste 



sampling, the narrow neck model is useful.  The sampler consists of a 1000 mL bottle screwed onto the end of a six foot long handle.  The control valve is operated from the top of the handle once the sampler is at desired depth.



Advantages:

Allows discrete samples to be taken at depth.



Disadvantages:

Depth of sampling is limited by length of pole.

Difficult to decontaminate.

PACS Grab Sampler Use Procedures:

Assemble the sampler in accordance with the manufacturers' instruction.

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

Submerge sampler into liquid to be sampled.

When desired depth is reached, open sampler bottle.

Once sample is collected, close sample bottle.

Retrieve sampler.

Pour sample into laboratory cleaned sample bottles (if applicable, fill VOA vials first).

Follow preservation procedures.



�
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Transport sample to the laboratory after proper QA/QC actions (See Section 7.6).



7.5.2  Collection Procedures�tc  \l 3 "7.5.2  Collection Procedures"�.



7.5.2.1  Sampling for Volatile Organic Chemicals (VOCs)�tc  \l 4 "

7.5.2.1  Sampling for Volatile Organic Chemicals (VOCs)"�.

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

When acid preservation of VOA is required follow steps 2 to 4. An extra VOA vial should be used to determine the minimum amount of Hydrochloric acid (HCl) required to bring the sample pH to < 2.

Fill the vial with sample water, then add 1:1 HCl drop by drop to VOA vial and test pH until it is < 2.  Record the amount of HCl added.

Add the established amount of HCl to each remaining VOA vial and screw vial tightly to achieve zero headspace.

Inspect the VOA vial for air bubbles.  If air bubbles are present then discard the vial and start again at step 1.

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 the cooler to completely surround 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.



7.5.2.2  Samples for Extractable Organic Chemicals�tc  \l 4 "7.5.2.2  Samples for Extractable Organic Chemicals"�.

Remove the Teflon®-lined cap from a one liter, amber, glass bottle.  Avoid contact with the inner surface of the cap.

Fill about 80% of the bottle with surface water. Add chemical preservatives as required by the permit or method. Record the amount, preservative and other preservation data per the FSP.

Replace the cap tightly, attach the sample label, and place the sample bottle in a cooler with bagged ice sufficient to cool to 4°C.

Fill the additional bottles by repeating steps 1 through 3.

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



7.5.2.3 Sampling for Metals�tc  \l 4 "7.5.2.3  Sampling for Metals"�.

Fill the bottles for metals analysis to about 90% and preserve to a pH < 2 with Nitric Acid. 

Record the amount, preservative and other preservation data per the FSP. Replace the cap tightly, attach label, and place the sample bottle in a cooler with bagged ice sufficient to cool to 4°C, if required.

Fill any additional bottles required for separate processing about 90%.  Preserve as required by the FSP.  Repeat step 2 above.  (See Appendix H for guidance on various preservation methods.)

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

Pack samples as noted in Section 7.5.2.1 step 6 and 7 for sample collection and ship.



7.5.2.4  Sampling for Other/Additional Parameters�tc  \l 4 "

7.5.2.4  Sampling for Other/Additional Parameters"�.

Remove caps from the bottles.

Fill the bottles per the FSP or method requirements.

Add appropriate preservative to the samples (see Appendix H).

Replace the caps tightly.

Attach label.

Place sample bottles in a cooler with enough bagged ice to cool them to 4°C, if necessary.

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



7.5.2.5  Autosamplers�tc  \l 4 "7.5.2.5  Autosamplers"�.  Follow the manufacturers recommendations for proper calibration and operation of equipment prior to sample collection.



7.6  QUALITY ASSURANCE/QUALITY CONTROL�tc  \l 2 "7.6  QUALITY ASSURANCE/QUALITY CONTROL"�.  The following protocol should be used to ensure integrity and accuracy of the data collected during surface water sampling.  The laboratory analysis should be performed by an appropriately certified or accredited laboratory for the method desired in a potable or nonpotable water matrix.  All samples must be accompanied by a complete Chain-of-Custody (COC) Record.  The Field Blanks, Trip Blanks, Field Decontamination Blanks and Field Duplicates should be collected as part of a QA plan to enable data evaluation for accuracy and integrity of surface water sampling.  The field decontamination process must be followed properly to ensure QC of the field sampling.



	Final data should be reviewed for correctness of numerical input, numerical calculations, and to ensure the appropriate equation was used.  Each site QA/QC varies with the degree of contamination, regulatory requirements and site location.  



	Main elements of the Quality Assurance Plan (QAP) for surface water sampling are:



QA objective for measurements

Sampling procedures

Sample custody

�Calibration procedures, if necessary

Analytical procedures, if necessary

Data reduction

Internal quality control

Performance audit

Data assessment or validation, if necessary

Quality assurance report

Corrective actions



	Two Field Duplicate samples and a field equipment blank sample, if necessary 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 FSP.



7.7  SAMPLE EQUIPMENT LIST�tc  \l 2 "7.7  SAMPLE 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 surface water sampling:



	¨ Preservation chemicals and reagents

	¨ Materials for decontamination and field 	blanks

	¨ pH meter, dissolved oxygen (DO) meter,           conductivity meter, and thermometer

	¨	Pond Sampler

	¨	Weighted Bottle Sampler

	¨	Wheaton Dip Sampler

	¨	Kemmerer Depth Sampler

	¨	Bacon Bomb Sampler

	¨	PACS Grab Sampler

	¨	Stainless steel tape and measuring rod

	¨	Trip Blanks when measuring volatile organics

	¨	Cleaning materials and reagents

	¨	Decontamination detergent

	¨	Dedicated, pre-cleaned stainless steel 	pitchers, or equivalent dipping devices, if 	necessary

	¨	Camera, if necessary

	¨	Personal Protective Equipment�

��
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