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FOREWORD



When to Use a Sampling Protocol

A sampling protocol is a description of the equipment and methodologies used in the collection of samples at a given site for a defined long term project.  The goals of a protocol are to help maintain a high level of consistency in sampling methods for the duration of the project or operable unit.  Protocols are not required at all sites.  They are most useful at sites where:



- multiple sampling events take place over a long period of time (years);

- multiple consulting firms may be used during the duration of the project; and

- samples are used for monitoring changes in concentrations close to project action levels.

An example of such a site would be a project involving long term monitoring of monitoring wells located between drinking water wells and a  release source where the concentrations in the monitoring wells are close to levels set for a response action (activation of a ground water containment system, initiate alternative water supply, etc.).  The goal of the protocol would be to ensure that the sampling methods would produce a higher level of data consistency if the consultants or MPCA staff change during the project.  Having a sampling protocol for a site does not limit the sampling options, but does require an informed decision be made when changing the sampling methods due to advances in technology or to reflect changes in the data.

Protocols do not take the place of sampling plans.  For a site with a sampling protocol in force, sampling plans detail the schedule, specific parameters and changes in equipment or methodologies for a sampling event or short term series of sampling events.  Sampling plans may reference the site sampling protocol for economy of preparation and review time of the plans.

�

USE OF TEMPLATE

The purpose of this sampling protocol template is to provide an example of the level of detail generally required by SRS staff and to expedite preparation of a sampling protocol.  Use of the template is recommended, but not required.

This  Sampling Protocol Template has been designed to be used as a component of, and in concert with, the complete “MPCA Ground Water Sampling Guidance Document, Development of Sampling Plans, Protocols and Reports, 1995” (Guidance Document).  This  Sampling Protocol Template is a flexible template  and requires modification to become suitable for application to a site.  Refer to Chapter 3 of the Guidance Document and the “Instructions” that follow.  Your site-specific data quality objectives (DQOs)  should play a major role in determining how you modify the  Sampling Protocol Template.   DQOs are defined in the Guidance Document.  See Chapter 2, Table 1 from the Guidance Document for DQO criteria .  Topics in Chapters Four and Five of the Guidance Document are presented parallel to the structure of the Sampling Protocol Template  The parallel structure is intended to assist the user in cross-referencing technical background information while customizing the Sampling Protocol Template.

TEMPLATE COPIES

This Sampling Protocol Template will be available for copying on diskette in the MPCA library to facilitate modification  with word processing software.  It is also available on diskette for site-specific application.  Forward the request to MPCA, Ground Water and Solid Waste Division, Site Response Section support staff by calling (612) 296-7291.  The requester shall provide a formatted disk with a return self-addressed, stamped disk envelope for duplication of the protocol.  Until further notice, there will be no charge for copying the protocol to the diskette.  Initially, a copy will be available in Microsoft( Word for Windows version 6.0.  In the future, copies may be available in other formats or  available for electronic transfer via modem.

This Sampling Protocol Template must be edited before it can be applied to an actual site.  This section provides instructions on how to customize the Sampling Protocol Template for site-specific needs.  More general, but important guidance on using this Sampling  Protocol Template can be found in Chapter Three of the main body of the Guidance Document.

This Sampling Protocol Template was designed to assist user’s with the creation of scenario-specific protocols. Private organizations and individuals can use this Site Response Section template to create a site and/or event specific protocol. 

HOW TO EDIT THE  SAMPLING PROTOCOL TEMPLATE

Obtain a electronic copy of this  Sampling Protocol Template from the sources listed previously.. The   Sampling Protocol Template is designed to be easily edited and customized into a scenario-specific protocol.  Square brackets   “[ ]” are used to indicate where scenario-specific choices must be made, while braces “{ }” are used to indicate editorial comments.  Simply fill in the information requested or choose from the options listed within the brackets.

Refer to the technical guidance presented in Chapters Four and Five of the Guidance Document for assistance in evaluating proposed modifications.

[?]:  When brackets appear around a question mark, enter the necessary site- or event-specific information, or enter additional detail if appropriate.

l.   Begin editing the  Sampling Protocol Template.  The editing should reflect the sampling objectives stated in the Sampling Plan.  Do not delete the Table of Contents; it should be retained in the final protocol.  Do not delete the editorial comments in advance; they should be read as you are editing each section.  It is normally best to begin by customizing only the tables and appendices that include the lists of analytes (parameters) to be analyzed.  Then proceed to the main body of the protocol.

IMPORTANT:  Changing text in one part of the document, even when it is associated with brackets     “[ ]”, may require additional changes in related text located in other parts of the document.  To avoid overusing the brackets, (subsequent) related text is often unmarked.  When any text is changed, use the Table of Contents or use the “search” (or “find”) function of your word processor to locate other occurrences of key words for modification or deletion.  For example, when changing the word “pump” to “bailer”, use “search” to locate other places where obvious changes are required.

2.  When you have finished customizing your program- or site-specific sampling protocol, use a word processing “search” function to look for all “{ }”s and “[ ]”s to ensure that all of them were found.

All brackets “[ ]”, braces “{ }” and editorial comments must be removed from the actual (final) protocol before use in the field.  Specific choices must be selected from the alternatives located within or adjacent to the “[ ]”s.

3.  Next delete the “Foreword” and the “Instructions” (if included on the diskette).

4.  Finish editing any of the appendices, tables and text that were not customized earlier.

----------------------------------------------------------

REVIEW/APPROVAL



NOTE:  SRS Section staff may request that significant, proposed changes to  protocols be marked to facilitate review and approval.  Consider highlighting or otherwise marking all proposed changes or deletions for reviewers/approvers. Word-processing software can make this entire process very easy.  Software such as Microsoft( Word includes “revision” features that can automatically mark all proposed deletions and additions to an original document.  “Annotations” can also be imbedded within the text to provide explanations for the proposed changes.  

Two types of alterations can be made that are not considered changes:

deleting an editorial comment along with the braces that enclose it after final approval

deleting alternate text within brackets. 

----------------------------------------------------------�
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1.0 INTRODUCTION 

This document outlines procedures to be used for ground water quality measurements and for collecting and handling ground water samples obtained from monitoring wells at [fill in site name] during the time period [specify sampling dates].  Deviations from these procedures may be required by unforeseen circumstances that develop during the sampling event(s).  Such deviations will be approved by the lead technical staff or the field crew leader as described below.  When regulatory or lead technical staff approvals cannot be obtained in advance, deviations from the established procedures will be evaluated as soon as possible after sampling and the need for re�sampling will be evaluated.  Deviations from the specified procedures will be clearly noted on the [sampling information form (SIF) or field logbook] used for the sampling of each well and will be included in the Sampling and Analysis Report..

2.0 ADVANCE PREPARATION FOR SAMPLING

{For technical guidance, refer to page 37 of the MPCA Ground Water Sampling Guidance Document (Guidance Document): Chapter Four, Section 4.2: “ADVANCE PREPARATION FOR SAMPLING”}



Selection of analytical parameters, laboratory arrangements, the order of sampling wells, field measurement and sampling techniques, equipment selection and other quality assurance measures are based on the sampling objectives presented in the main body of the Sampling and Analysis Plan.

2.1 Selection Of Analytical Parameters

Samples will be collected for analysis of the parameters shown in Appendix [1] to fulfill requirements of the MPCA Superfund and/or Voluntary Investigation and Cleanup (VIC) programs.  {In order to create this appendix, edit (customize) Appendix B from the main body of the  Guidance Document or insert a table of parameters required by the Superfund or VIC Programs.  .  Indicate what analytical method and reporting limit will apply for each parameter.}  Samples will be collected and analyzed for the parameters from the wells listed in Table 3.



Analytical techniques for trace metals and organic compounds were selected primarily on the basis of ability to [detect potential contaminants at low levels; positively identify contaminants detected as opposed to achieving the lowest detection levels].



2.2 Detection Limits

Practical quantitation limits are listed in the project specific QAPP and in Appendix A.

2.3 Quality Assurance For Field Procedures

Particular care will be exercised to avoid the following common ways in which cross contamination or background contamination may compromise ground water samples: 



improper storage or transportation of equipment

contaminating the equipment or sample bottles on site by setting them on or near or downwind of potential contamination sources such as uncovered ground, a contaminated vehicle, or vehicle or generator exhaust 

handling bottles or equipment with dirty hands or gloves

inadequate cleaning of well purging or sampling devices  



Field methods quality assurance verification procedures are described below in Section 4.4, “Field Blanks, Replicates and Split Samples”.  Field personnel should work under the assumption that contamination exists in land surface, soil and vegetation near sampling points, wash water, etc.  Therefore, exposure to these media will be minimized by taking at least the following precautions:

minimizing the amount of rinse water left on washed materials 

minimizing the time sampling containers are exposed to airborne dust or volatile contaminants in ambient air 

placing equipment on clean, ground�covering materials instead of on the land surface 



Clean gloves made of appropriately inert material will be worn by all field crew.  Gloves will be kept clean while handling sampling-related materials.  The gloves will be replaced by a new pair between each sampling site.

2.4 Sampling Containers And Preservatives

[Laboratory�supplied or contractor purchased] sampling containers and preservatives to be used for samples from all wells are shown in Table 2.  The Laboratory Quality Assurance Project Plan (Lab-QAPjP) includes specific procedures for the following: sample container cleaning, testing, labeling and storage; preparation and addition of preservatives.  Preservatives for volatile organic samples are added to the sample container in the field. Chemical preservatives for all other parameters are added in the [laboratory, field] before samples are collected.

2.5 Purging And Sampling Equipment

Well purging and sampling equipment includes the following:

[list the equipment used including the pump name and model, if applicable]]

pump discharge lines, if applicable: [new or decontaminated tubing type] 

regulators and compressed nitrogen [air] tanks 

[ {list other equipment such as}rope, other pumps, generators, air compressors (with air/oil filter), etc.]



2.6 Decontamination, Storage And Transport Of Equipment

{When practical, the following alternatives can substantially reduce the time spent on field decontamination and may result in considerably less opportunity for cross-contamination: 1) permanently installing sampling pumps and tubing, 2) discarding bailer and bailer line or dedicating bailer and bailer line to individual wells, 3) discarding pump tubing or dedicating tubing to individual wells (place in labeled plastic bag for next sampling event), 4) for bladder pumps: discarding bladder or dedicating bladder to individual wells, 5)discarding other sampling related equipment such as filtration devices, personal protection gear and materials coming in contact with actual sampling equipment or personnel.  If one of these approaches is to be used, specify such here.  Delete field decontamination steps that have become unnecessary due to the change in approach.  Replace these field decontamination steps by specifying “laboratory” or manufacturer’s decontamination procedures used to prepare equipment for the field.  For convenience, the “laboratory” or manufacturer’s procedures may be specified by reference to an appendix attached to this protocol.}



[(New or decontaminated) pump tubing will be used each time each well is sampled; Tubing will be dedicated to a single well for subsequent sampling events.  Between sampling events, the tubing will be stored in a sealed, chemically inert plastic bag.  The bag will be labeled with the well name and stored in a secure, clean location.]  Pump bladders will be [discarded after use at each well; dedicated, labeled, and stored in the same manner as tubing; decontaminated by circulating decontamination fluids through the pump as described below].



All sampling-related equipment including filtration devices, personal protection gear and materials coming into contact with actual sampling equipment or with sampling personnel will be decontaminated.  {If using bailers or sampling pumps and tubing that are permanently installed or dedicated to individual wells, state that they are exempt from field decontamination.}  Decontamination will be performed [before, between or after] working at each sampling point,  {Here specify where decontamination will be performed for all equipment:} [....in a lab or controlled “clean” room, at a decontamination station in the field; at each individual sampling point in the field.]  All equipment will be handled in a manner that will minimize cross�contamination between wells and avoid introducing surface contamination or ambient air contamination into a well. 



Before mobilizing for field work or performing any decontamination, a source of “control” water and organic-free deionized water for decontamination will be selected and evaluated.  The evaluation process will include sufficient laboratory analysis to assess the suitability of the proposed water.  The proposed decontamination water will only be used for decontamination if analyses indicate it is appropriate for the complete set of target parameters.  In the event that use of a desorbing agent is necessary, the desorbing agent will be [list type of desorbing agent made from reagent grade components and deionized water .  Examples of organic desorbing agents are isopropanol acetone methanol.  Examples of inorganic desorbing agents are a 10% nitric or hydrochloric acid solution made with reagent grade acid and deionized water.  Equipment will be decontaminated in the following manner:



[Modify decontamination procedure listed below to suit site specific needs]  {Additional examples of decontamination procedures can be found in Chapter Four, Section 4.2 Pages 57-59 of the Guidance Document.}



Equipment that does not contact sample water or the inside of the well

clean (inside and out where possible) with a hot water pressure washer filled with clean water 

[clean (inside and out ) with an Alconox/clean-water solution - applied with a scrub brush where practical]

rinse with clean control water

inspect for remaining particles or surface film and repeat cleaning and rinse procedures if necessary



Equipment that contacts sample water or the inside of the well

clean (inside and out where possible) with an Alconox/clean-water solution - applied with a scrub brush made of inert materials

rinse with clean “control” water

inspect for remaining particles or surface film and repeat cleaning and rinse procedures if necessary {If the sampling objective is only to obtain a gross, qualitative evaluation of contamination, the above procedures may be sufficient.  If parameter-specific evaluation at trace level concentrations is necessary, addition of  procedures #6 and #7 are suggested to meet high DQOs.}

{The following procedure may be necessary when gross levels of contamination exist:}  [rinse with an inorganic desorbing agent] {delete if samples will not be analyzed for inorganic chemicals.}  [organic desorbing agent] {delete if samples will not be analyzed for organic chemicals}  {Note: use of desorbing agents requires pre-approval by MPCA Site Response staff.}

rinse with clean “control” water

rinse thoroughly with laboratory controlled deionized water

shake off remaining water [and allow to air dry]

The internal surfaces of pumps {here specify any other equipment that should be decontaminated internally} and tubing that cannot be adequately cleaned by the above methods alone will also be cleaned by circulating decontamination fluids through them.  The fluids will be circulated through this equipment in the order shown above under “B”.

Wastewater from well purging and equipment cleaning will be [containerized on-site until analytical results are obtained to determine proper disposal][sewered on-site after sampling][disposed of on-site on the ground surface within the zone of contamination after sampling].  Disposable personal protective and sampling equipment will be containerized on-site [for disposal at a sanitary landfill].



When transporting or storing equipment after cleaning, the equipment will be protected in a manner that minimizes the potential for contamination.  {Specify here how equipment will be protected.}  The tubing will be placed in a clean, inert plastic bag.  {Here specify other equipment to be wrapped in inert plastic or aluminum foil}.

2.7 Selection Of Sample Collection Techniques

Sample collection techniques outlined in this document have been tailored to the goals of this sampling event and the individual characteristics of this site.  A summary of the sampling goals and the pertinent site, well and contaminant characteristics is given in the Sampling and Analysis Plan.

2.8  Order of Sampling

The ground water monitoring wells will be purged and sampled in the following order:



[list the purging and sampling order here as well as on Table 2] 



{Refer to the Chapter Four, Section 4.3, Page 60 and Appendix A, Table A-2 of Guidance for a discussion of how to select a sampling sequence.}

3.0 PRELIMINARY FIELD WORK

{For technical guidance, refer to page 61 of the MPCA Ground Water Sampling Guidance Document: Chapter Four, Section 4.3: “PRELIMINARY FIELD WORK.”}



[List any necessary preliminary field work here]

3.1 Field Inspections And Field Decisions

Before purging or sampling, all wells should be inspected to verify that:



- all sampling points are safely accessible;



- all wells are in satisfactory condition;



- current water levels indicate a gradient consistent with the preliminary order of well sampling;



- the existing health and safety plan procedures are appropriate for actual site conditions.



Any unusual conditions including the presence of wind-blown dust or odor in the ambient air should be recorded [on a SIF or field log].



- well depth and that the annular seal is intact at the surface.

3.2 Detection Of Immiscible Layers 

Air inside a well suspected of significant contamination will be tested immediately with an organic vapor detecting device  [list type of device here].  The measurement will be recorded on the [SIF or field log book].  If immiscible layers of contaminants (free product “floaters” or “sinkers”) are suspected or if odors or an oil sheen are observed, procedures will be followed to characterize the distribution of contaminants in the water�yielding zone adjacent to the well screen.  Because free product can accumulate anywhere from the top to the bottom of the water column, the normal sequence of purging and sampling will be preceded by a free�product evaluation step to allow for the best characterization of contamination.  An attempt to measure the thickness of any free product will be made using the following equipment: [list equipment here, e.g., an interface probe].  General procedures for detection and sample collection of immiscible layers will be in accordance with guidance provided in U.S. EPA RCRA Ground-Water Monitoring: Draft Technical Guidance, November 1992, Section 7.2.3; specific detailed procedures actually used in response to site/well conditions will be recorded on the [SIF or field logbook] and included in the Sampling and Analysis Report.  The presence of and characteristics of any detected immiscible layers will be noted on the [SIF and field logbook].  



A bailer will be used to collect any pre�purging samples from the water table surface and a thief sampler will be used to collect any pre�purging discrete�interval samples from below the top of the water column.  In addition to any discrete�interval samples collected, an additional sample will be collected from near the middle of the water column after normal purging.  Analytical needs for these three samples will be reviewed with the [Superfund or Voluntary Investigation and Cleanup Program technical representative] to determine which analyses are required for each sample.  Visual screening or sequential analysis of samples may eliminate the need to analyze all samples collected in some circumstances.

3.3 Water�Level Measurements

Prior to any well evacuation or sampling, initial static water levels will be measured and recorded for all wells.  This is done to facilitate selection of the proper pump intake depths for purging and sampling and calculation of the ground water flow direction.   



During initial static water level measurement, a minimum of two water level measurements will be made at each well.  The two water level measurements will be made in rapid succession.  If there is poor agreement between the first and second static water level measurements (i.e., a difference of more than 0.01 feet), data will be re�evaluated for measurement errors, unsuspected pumping that may be causing transient changes in gradient, etc.  If the  discrepancy cannot be rectified, a third static water level measurement will be made at each questionable sampling point to assess the true water level, verify non�steady state conditions, etc.



The sampling crew will make water-level measurements at all appropriate  monitoring wells and piezometers within the shortest time interval practical to provide comparable numbers by which to calculate the ground water gradient.  A time limit exceeding [list amount of time in hours] will be considered a reportable protocol exception for this sampling event.  An additional water level measurement will be taken immediately after sampling to evaluate potential cascading problems.  These water levels will be entered on the [SIF or field logbook].



Water levels will be measured with a(n) [electronic water�level sensor probe; steel tape].



The depth�to�water should be referenced to the measuring point marked at the top of the innermost well casing.  Where a measuring point has not been marked at the top of the casing, the measuring point will be assumed to be at the top of the innermost casing on the north side of the casing.  When reporting absolute water level elevation, this measurement will be converted to water level elevation (MSL) from the surveyed elevation of the top of well casing.  Water level measurement data will be recorded on the [SIF or field logbook  



{Further information regarding water level measurements can be found in the Guidance, Chapter 4, Section 4.3, Page 62.}

3.4 Field Water�Quality Measurements

[Specific conductance, pH, temperature, turbidity, or dissolved oxygen (redox potential)]will be measured in the field immediately before sample collection. All measurements will be recorded on [the SIF or fieldbook].  Purging and stabilization information will also be noted on the [SIF or logbook]. 



{ Editorial note: Without use of a properly designed flow cell, procedures required to obtain meaningful field water quality data are much more complex.  Acquisition of reliable data requires a thorough understanding of factors affecting field readings, extensive training, and a lot of care and patience.  A limited amount of background information to facilitate the design of such procedures is provided in Chapter Four, Sec 4.3,  page 64, “Measurements Without a Flow Cell”.  If a flow cell is not used for any field water quality measurement, then the procedures outlined in Chapter. 4.3 must be detailed in this section.}



All measurements except for turbidity will be taken within a [closed flow cell, other device] designed to allow measurement of these parameters while minimizing changes in temperature, pressure, and dissolved gases from the in�situ aquifer environment.  The flow cell has the following characteristics:

Air tight fittings for installation of all probes.

Intake is connected directly to the pump discharge line.

Resides in a water bath kept at a temperature close to the in�situ ground water temperature.

A discharge line at least 3 feet long that is connected to the flow cell with an air tight connection.

A maximum volume of no greater than five times the per minute volumetric rate of inflow to the cell to maintain measurement sensitivity to temporal changes in water quality.

A minimum volume of 500 ml to provide enough thermal mass to minimize external temperature effects.

The flow cell will be shielded from strong winds and on hot days it will be shielded from direct sunlight.



The operation of the probes will be as follows:

the flow of extracted ground water through the flow cell will be maintained as continuous and steady as practical throughout the measurement period.

discharge velocities through the flow cell are kept low enough to prevent streaming potential problems with probes.

all probes will be fully immersed without touching the sides of the air tight, non�metallic flow cell.

all probes will be allowed to equilibrate with fresh well water for five minutes before recording measurements.



Specific procedural details for measurement of individual field water quality parameters are outlined in the manufacturer’s instruction/owner’s manual.  General care, maintenance, calibration procedures, and operation of each measurement device will also follow manufacturer’s specifications as detailed in the instruction/owner’s manual for each device. 

3.5 Purging And Stabilization



Before a well is sampled for the dissolved phase, it will be evacuated to ensure that samples contain fresh formation water.  While the well is being purged, water quality parameters described above in Section 3.4, “Field Water-Quality Measurements”, and the quantity of water evacuated will be recorded on the [SIF or field logbook].



A purging rate that will minimize drawdown while still allowing the well to be purged in a reasonable length of time will be used and recorded on [SIF or logbook]. Care will be taken to avoid any significant amount of cascading or turbulence in the well.



Wells with extremely slow recharge rates due to tight formation materials, will require alternate purging and sampling methods.  If normal purging is clearly impractical, the well will be pumped to near dryness and allowed to partially recover [insert estimate of time required]  Sampling will then commence as soon as possible after  evacuation.  {The maximum reasonable time limit is one hour; however, data for sensitive parameters may be considered questionable unless sampling occurs even sooner after purging.}

Wells that do not have extremely slow recharge rates will be purged and sampled as described below.  Purging will be conducted in a manner that, to the extent practical, removes all the “old” water in the well so it is replaced by fresh ground water from outside the well installation.

The well will be purged by withdrawing water from within [list number of feet] feet of the top of the water column.

Repeated vertical adjustment of the purging equipment intake may be necessary as the water level drops.

[List type of equipment which  will be used for purging and sampling].

Sampling will immediately follow purging and stabilization .

Field water quality parameters will be measured for stabilization [every 3 or 5 minutes; after each water�column volume is purged].   The following target criteria for three consecutive measurements (every 3-5 minutes or one water-column volume apart) will be used to demonstrate stabilization:

( pH +/� 0.1 units

( temperature +/� 0.1 degrees Celsius

( specific conductance (temperature corrected EC) +/� 5%

( dissolved oxygen +/�0.5 mg/L [redox potential +/-20 mv]

( turbidity: less than or equal to 5 NTU {10 NTU may be acceptable when not sampling for sensitive parameters such as trace metals or trace organics.}

Samples for laboratory analysis will be collected only after a minimum of [# of water column volumes] water�column volumes have been purged and stabilization of field water�quality parameters has been demonstrated by meeting the target criteria defined in the preceding paragraph.  If field parameters do not stabilize after approximately five water�column volumes, then field staff will check operator procedures, equipment functioning and well construction information for potential problems.  In particular, field staff will re�evaluate whether or not water is being withdrawn from the appropriate depth to effectively evacuate the well. 

If all the checks produce no new insight, a decision might be made to collect samples after five or more water�column volumes have been purged even if field measurements have not stabilized.  Before authorizing the laboratory to analyze samples, the meaningfulness and value of completing laboratory analysis of the sampling suite will be evaluated by reviewing the results of field measurements, well construction data, site hydrogeology, etc.  Where such data is presented, it will be clearly documented that stabilization was not achieved; at a minimum, this fact will be reported on the [SIF or field logbook] and in the Sampling and Analysis Report. 

As with water from well development, purge water will be properly stored, tested, and disposed of in accordance with all applicable rules including Minnesota Rule 7060.  Fifty�five gallon drums will be located at each of the wells to collect water removed from the wells during development or evacuation.  No significant amount of well water will be emptied or discharged onto the ground surface unless analytical data are available and indicate that the water is not contaminated.  After water analyses become available, and appropriate disposal alternatives are evaluated, the water will be disposed of in an environmentally safe manner that does not conflict with any applicable rules.

4.0 SAMPLE COLLECTION

{For technical guidance, refer to page 75 of the MPCA Ground Water Sampling Guidance Document (Guidance Document): Chapter Four, Section 4.4: “SAMPLE COLLECTION”}



This section describes procedures for setting the sampling pump and collecting ground water samples.  Field data for these items will be recorded on the SIF for each sampling point.

4.1 Pump Setting

A [insert actual sampling device to be used ] will be used as the default device for sample collection.  If well recovery is so slow that a satisfactory water column height (for normal pump operation) is not reached in a reasonable amount of time, [a zero submergence bladder pump or Teflon( bailer] will be used for sample collection.  The [SIF or field logbook] will show what type of device was used to sample each well.  If any device other than the one described above is used, it should be reported as a protocol exception.



 [In very slowly recharging wells, the pump intake will be set approximately two feet from the bottom of the well to minimize aeration problems]  {Note for alternate scenario where static water level is sufficiently above the top of the screen: the sampling pump intake should be set at approximately two feet above the top of the screen and at least two feet below the top of the water column.}



The same pump should be used for sampling as was used for purging.  Pumping will be continuous and sampling will immediately follow purging.  If pumping is not continuous it will be noted on the [SIF or logbook].  The sample collection pumping rate will be less than or equal to the purging rate.  The sampling rate will be based on the purging and sampling rate test, and will not cause cascading or turbulence.  The rate will be less than or equal to [list rate here].



�4.2 Sample Filtration

Table 2 identifies which sample containers will be filled with sample water that has been filtered in the field.  Sample filtration will be completed as follows:

The filter will be connected directly to the well sampling pump discharge line using positive pressure to force the sample through the filter.

From the filter, the flow will be routed directly into the sample collection container.

A [insert pore size] micron pore size filter will be used.

The flow rate will not exceed a rate that causes cascading or turbulence to occur.

Agitation and aeration of the sample will be minimized.

[insert tubing type] tubing will be used for the pump and filter discharge lines.

4.3 Filling Sample Containers  

{For technical guidance, refer to page 84 of the MPCA Ground Water Sampling Guidance Document:  Chapter Four, Section 4.4 “Sample Collection”}



Table 2 summarizes the sample container type, filling  method, preservation method and holding time for each analytical parameter set.  Individually prepared bottles will not be opened until they are to be filled with water samples.



A clean and dry sheet of relatively inert plastic shall be placed on the ground surface in the wellhead area.  If materials used in the sampling process must be put down, they will be placed on a clean portion of the plastic sheet instead of the ground surface. 

A clean pair of [ ] {specify glove type: appropriate gloves should be specified in the Health and Safety plan but should be made of material that will not contribute contaminants to sample containers} gloves will be put on at the onset of sampling activities at each new sampling point.

Sampling personnel will keep their hands as clean as practical and replace gloves if they become soiled while performing sampling activities.





Bottles will be labeled and chain�of�custody sections will be filled out by the field personnel according to procedures described below in Section 5: “Documentation of Sampling Event”.  To prevent a mix up with sample bottle identification, no sampling�point specific information such as “well name” will be filled out in advance of sampling.  Chain of custody information will be completed before leaving the sampling point.  Laboratory�prepared bottles will be used to assure quality control.



�The order of filling bottles with water to be analyzed will be as follows:

major and minor ions 

nitrates

cyanide

trace metals

chromium VI

“miscellaneous” parameters

volatile organics

non-volatile organics

dioxin and dibenzo furans

coliform bacteria

total organic carbon

total phosphorus

sulfide

radium, gross alpha, and gross beta



[This order will be reversed in very slowly recharging wells and will be noted on the SIF or field logbook.]  Replicate samples will be collected sequentially as described in Section 4.4: “Field Blanks, Replicates and Split Samples”.  Methods for filling sample containers for individual analyses are described in Table 2.



The sample water discharge point at the end of the tube will be held as close as possible to the sample container without allowing the sample tubing to contact the container.  [The exception to this rule is for dissolved oxygen and chemical oxygen demand samples where the container is filled from the bottom up by inserting the tube into the bottom of the container.]  At a minimum, sampling personnel will use their body to shield the sampling container from wind and airborne dust while filling.  When strong winds, heavy rain, or dusty conditions are present, additional measures will be implemented to guard against background interference.

4.4 Field Blanks and Replicates

Sample blanks will be collected to detect background or method contamination.  Replicate samples will be collected to evaluate variability in analytical methods.  QA/QC samples will be collected at sampling points suspected to have relatively higher levels of contamination to provide meaningful information for blank or duplicate sample evaluation.  Field duplicate samples will be assigned identification aliases on the sample bottle label and on the chain of custody sheet to avoid alerting laboratories that the sample is a replicate sample.  The true identity of the field duplicate samples will be recorded in the field sampling log.



The collection schedule for QA/QC samples will be as follows:

one trip blank (composed of three replicate vials) for each cooler of VOC samples

one field methods (equipment) blank each day by each field sampling crew (or one field blank for every tenth primary sample if it results in more blanks collected)

at least one replicate set for every [# of samples]samples collected

one field ambient air blank each day by each field sampling crew (or one field blank for every tenth primary sample if it results in more blanks collected) {Ambient air filled blanks are appropriate on a site specific basis.  Examples of appropriate situations are:   where an automobile engine continues to run during the sampling event; where wind is mobilizing particulates; or when VOCs are being emitted from an operating facility during sampling.}



For each type of QA/QC sample, containers will be prepared and submitted for the following analyses:

trip blank: [purgeable halocarbons, purgeable aromatics]

field methods (equipment) blank: [purgeable halocarbons, purgeable aromatics, trace metals, non�volatile organics, dioxins and furans, and total coliform bacteria.]

replicates: all analytical parameters 

field ambient air blank: [purgeable halocarbons, purgeable aromatics, trace metals]

Field Blank Samples

Methods that will be used for preparing field blank samples are described below.



Trip blanks for VOCs consist of a set of three pre-filled 40 ml purge and trap vials that will be filled and sealed by [the primary VOC analytical laboratory or specify another source] with laboratory�controlled, [HPLC�grade], organic�free water.  The 40 ml, purge and trap, blank sample vials will travel with the actual sample vials to and from the field in the cooler, to the well head, etc., so that the blanks are exposed to precisely the same conditions as the actual samples.  The bottle blanks will not be opened until they are analyzed in the laboratory along with the actual VOC samples they have accompanied.



Field equipment/methods blanks will be collected in the field for target parameters .  Sample containers used for each blank will be the same as for the actual analysis of sample water for these parameter groups.  All containers shall be pre�cleaned within the laboratory’s QA/QC program in the same manner as primary sample bottles.  The sample blank containers will be filled in the field.  Laboratory�controlled, [HPLC�grade], organic�free water will be used to fill all organic blank samples.  Trace metals blanks will be filled with laboratory�prepared, triply distilled water.  The same preservatives will be added to both the methods blank and the primary samples.  



{Collection of field equipment/methods blank samples should be conducted to simulate actual field sampling methods in a manner that would detect the presence of background or cross�contamination of samples from the ambient environment, preservatives or sampling equipment.  An effort should be made to have the blank sample water contact all the interfaces and preservatives (where applicable) that the sample water will contact.  These may include the sampling mechanism, ambient air, sample container and, when applicable, tubing, filtration membranes and preservatives.}



Laboratory-supplied blank water will be pumped out of a short section of (mock up) well casing by the sampling pump fitted with the same tubing used in the previously sampled well [assuming there is not a permanent sampling pump installation] and into the sample blank containers.  Blanks for filtered samples will be collected by passing the blank sample water through the filtration device and the same type of filters used for collecting the primary samples.



Ambient air field blanks will be filled in the field.  VOC vials will be filled with laboratory�controlled, [HPLC�grade], organic�free water, while trace metal containers will be filled with laboratory�prepared [triply distilled] water.  Empty vials will be opened and placed or held as closely as practical to the point (vertical positioning will be respected) at which actual sample containers are opened and filled.  The sample blank containers will be filled with the laboratory�supplied water by the same personnel and at approximately the same time as the primary (actual) samples are being collected.  The sample blank water in each container will be exposed to the air on site for an amount of time equivalent to that for filling and closing a primary sample container.  A[n ambient air field blank and a] field equipment/methods blank sample will be collected sometime during the first day of each sampling event (round of sampling) and at every tenth sampling point.  [Sample documentation should indicate that the ambient air field blank samples need only be analyzed when the corresponding field equipment/methods blank detects contamination provided that no holding times would be exceeded.]

Field Replicate Samples

Field replicate samples of actual ground water will be collected for the following parameters: [?]  The [state number of replicates to be collected] replicate samples will be collected by sequentially filling all [# of] containers as close together in time as practical with a sampling stream that is as steady and continuous as practical.  The sequence number (first, second, etc.) and time of sample filling will be listed in the field notebook.  The time that each individual container was filled will be listed on the container and on the Sample Identification - field chain of Custody Record (SI-FCCR) in the same manner as primary samples.  [Here state which laboratory will receive which sequence numbers of each parameter type.]  One field replicate sample set will be collected for every ten primary sampling sets.

Field Split Samples

[Field split samples of actual ground water will be collected for the following parameters: [list parameters here]  The [state number (#) of split samples to be collected] split samples will be collected by filling the [# of] subsample containers from a single homogeneous sample water [stream (divided just before discharge into sample containers)][container] at the same time.  [Here state which laboratory will receive which split samples.] [One field split sample will be collected for every ten primary sampling sets]



{Editorial note: Do not split VOC samples.}] 

5.0 DOCUMENTATION OF SAMPLING EVENT

{For technical guidance, refer to page 92 of the MPCA Ground Water Sampling Guidance Document (Guidance Document) Chapter Four, Section 45: “DOCUMENTATION OF SAMPLING EVENT”}



This sampling protocol template includes the use of forms shown in Appendix B; they are designed for documentation of field activities and collection of field data.  They also provide a means to verify whether or not this protocol was followed during a number of key steps in the ground water sampling event.  The forms include the following:

Sampling Information Form 

Purging and Stabilization Form 

Identification � Field Chain of Custody Record (SI-FCCR)



5.1 Sample Identification

The Sample Identification - Field Chain of Custody Record (SI-FCCR) in Appendix B will be completed as described above in Section 5.0, “Documentation of Sampling Event”.



The SI-FCCR will be at least a two-part (carbonless copy) form.





Each sample container will be labeled with the following information:

unique container ID #

sample collection Date and Time

initials of person collecting sample

analyses required

preservation method



Container information will be entered at the sampling point at the time of sample collection.  However, for containers receiving preservatives in advance, “analyses required” and “preservation method” will be entered onto labels by laboratory staff.  For containers receiving preservatives in the field, “preservation method” will be entered at the time individual containers are filled.

5.2 Chain Of Custody

A chain�of�custody record (SI�FCCR) will be initiated in the field at the time of sampling; a copy will accompany each set of samples (cooler) shipped to any laboratory. 



Each time responsibility for custody of the samples changes, the new and previous custodians will sign the record and denote the date and time.  A copy of the signed record will be made by the receiving laboratory.  The final signed SI-FCCR will be submitted with analytical results in the Sampling and Analysis Report.

Field Chain of Custody Documentation 	 

All signatures related to sample custody will be made in indelible ink on the SI-FCCR in a timely fashion.  One or more signatures will be entered to identify the person or persons who are collecting the samples.  Each time the custody of a sample or group of samples is transferred, a signature, date and time will be entered to document the transfer.  The signatures, date and time will be entered at the time of transfer.  A sample will be considered to be in custody if it is in any one of the following states:

in actual physical possession

in view, after being in physical possession

in physical possession and locked up so that no one can tamper with it

in a secured area, restricted to authorized personnel



A secured area such as a locked storage shed or locked vehicle specified in the “comments” column, may be used for temporary storage.  When using such an area, the time, date, and location of the secured area will be recorded in the “relinquished by” space.  The time at which an individual regains custody will then be recorded in the “received by” space. 



Chain of Custody During Shipping and Transfer of Samples

When samples are shipped, the person sealing the shipping container will enter the time, date and their signature on the SI�FCCR.  The laboratory part of the SI-FCCR will be enclosed in the container; the top page (first part) will be retained for the project manager’s file.  A post office receipt, bill of lading, or similar document from the shipper will be retained as part of the permanent chain�of�custody documentation.



One or more custody seals will be affixed over the opening of the shipping container in a manner that precludes opening the container without breaking the seal(s).  The container seal(s) will be inscribed with the signature of the person sealing the container and the date and time sealed.



The receiving laboratory will be notified in advance of chain�of�custody procedures that must be followed for a group of samples.  The laboratory will be instructed to note whether or not the container seal(s) are intact and sign in the appropriate blank on the SI�FCCR at the time of receipt.  They will also be instructed to keep a copy and return the original form to their client’s quality assurance officer.

5.3 Field Sampling Log

A daily field log of sampling activities will be kept by the leader of the field sampling crew. At a minimum, the log will contain a record of the following items:

list of field personnel present  

field conditions(see Section 5.5)

description of exceptions to this protocol including specification of which samples may have been impacted by exception(s)

For each well sampled:

Well Name and unique SI-FCCR # used to identify samples,

equipment used for evacuation and stabilization,

date and time that purging and sampling began and ended,

a list of all samples sent to each laboratory



{For field duplicates, include an alias cross reference list for QA/QC samples}

5.4 Exceptions To Sampling Protocol

This protocol defines the procedures to be followed during this sampling event.  Exceptions to this protocol will be noted on the [SIF or field logbook].



If there has been any potentially significant impact on sample integrity, then the potential impact for each parameter for each sample affected will be footnoted whenever the results are reported or referred to in the Sampling and Analysis Report.

5.5 Field Conditions

Field conditions during the sampling event will be recorded on the [SIF or field logbook].  The Sampling and Analysis Report will include a statement regarding the likelihood that any unusual field conditions had a significant impact on the integrity of results.  Field conditions reported will include but not be limited to the following:

air temperature

wind speed/direction

precipitation/moisture at the time of the sampling event, and if known, previous days’ precipitation

ambient odors

airborne dust

6.0 SAMPLE PRESERVATION, HANDLING AND TRANSPORT

{For technical guidance, refer to page 96 of the MPCA Ground Water Sampling Guidance Document:, Chapter Four, Section 4.6: “SAMPLE PRESERVATION, HANDLING AND TRANSPORT”}



6.1 Sample Preservation 

Samples will be preserved as shown in Table 2.  All chemical preservatives, added to containers in the laboratory or field will be produced and controlled within the laboratory’s QA/QC program as reflected in the Lab-QAPjP.  Field supplies of preservatives and sample containers with pre-dosed preservatives will be discarded and replaced with fresh preservatives no later than 14 days after receipt from the laboratory. 



All samples will be thermally preserved in the field immediately after sample collection by placing the samples in an insulated ice chest containing  [ice, Blue Ice].   The ice chest temperature will be checked [by measuring the temperature of the water within the temperature blank container] and recorded upon receipt at the laboratory, to verify whether or not samples are kept refrigerated at approximately 4 degrees C.

6.2 Sample Handling And Transport

All ice chests shipped will be accompanied by an SI�FCCR form and contain a complete destination and return address on the outside of the cooler.  The samples will be kept at approximately 4 degrees C during transport to laboratories.

Maintain the chain�of�custody according to procedures described in Section 5.2.

�Table 2: Sample Containers, Filling Method, Preservation and Holding Times



{note: this is only an example; the protocol developer is responsible for laboratory coordination on these items}



�BOTTLE2���HOLDING��PARAMETER1�VOLUME/TYPE�FILL METHOD3�PRESERVATION4�TIME�� ������MAJOR & MINOR IONS�1L P�No head space�Cool�28 days��������NITRATE�250 ml P�Leave head space�H2SO4/pH<2 Lab, Cool�28 days��������CYANIDE�500 ml P�Leave head space      �NaOH/pH>12 Lab, Cool�14 days��������TRACE METALS (unfiltered)�500 ml P�Leave head space �HNO3/pH<2 Lab, Cool �6 months��   (mercury)����28 days��������TRACE METALS (filtered)�500 ml P�Filter [5 micron]�HNO3/pH<2 Lab, Cool�6 months����Leave head space����   (mercury)����28 days��������CHROMIUM VI (unfiltered)�125 ml P�No head space�Cool�24 hours��������CHROMIUM VI (filtered)�125 ml P�Filter [5 micron]�Cool�24 hours����No head space����������MISCELLANEOUS�1 L P�No head space�Cool���  (TDS and TSS)����7 days��  (specific conductance)����28 days��  (turbidity)����48 hours��������VOLATILE ORGANICS�3 x 40 ml�Positive meniscus�HCl/pH<2 Field, Cool�14 days to���P & T���analysis��   purgeable halocarbons������   purgeable aromatics������   non�halogenated volatiles������������NON�VOLATILE ORGANICS�2 x 1L AG�No head space�Cool�7 days/extraction������40 days/analysis��   base�neutral/acid ������     extractable organics������   phthalate esters������   phenols������   polynuclear aromatic������     hydrocarbons������   chlorinated herbicides������   organochlorinated������   pesticides & PCBs������   organophosphorus ������     pesticides������   acid herbicides������   carbamate pesticides������������DIOXINS AND �1L AG�No head space�Cool�7 days/extraction�� DIBENZO FURANS����40 days/analysis���

Table 2:  Sample Containers, Filling Method, Preservation, and Holding Times

(continued)



{note: this is only an example; the protocol developer is responsible for laboratory coordination on these items}



�BOTTLE2���HOLDING��PARAMETER�VOLUME/TYPE�FILL METHOD3�PRESERVATION4�TIME��������EQUILIBRIUM GEOCHEMISTRY�2x 1 L P�Fill from bottom�Cool�2 hours��   pH��(do not filter for pH)����   alkalinity   ��Filter [5 micron]����   [dissolved oxygen5]������   [Eh]������������TOTAL COLIFORM BACTERIA�125 ml P�Leave head space �Cool�6 hours��������TOTAL ORGANIC CARBON�1 L G�Leave head space�H2SO4/pH<2 Lab, Cool�48 hours��������TOTAL PHOSPHORUS�125 ml P�Leave head space�H2SO4/pH<2 Lab, Cool�28 days��������SULFIDE�250 ml P�Leave head space�Zn(C2H3O2)2*2H2O�7 days�����& NaOH/pH>9 Lab, Cool���������RADIUM, GROSS ALPHA, �1 Gallon P �Leave head space�HNO3/pH<2 Lab�6 months��   GROSS BETA������

(1)  PARAMETER NAMES/GROUPS

Some of these parameter names {e.g., “trace metals”} actually represent a set of several or many individual analytes.  Specific analytes for each parameter/bottle type are listed in Appendix 1.  {Some laboratories may request separate containers (with preservatives) for anions and cations.}



(2) BOTTLE  TYPE 

L: 	liters; 			       P & T:  40 ml purge and trap vial fitted with a		GG:   glass bottle fitted with glass stopper

ml:           milliliters;				    Teflon( septum;				AG:  amber glass bottle fitted with 

P:	polyethylene;			        G:         glass bottle fitted with Teflon(�lined cap		           Teflon(�lined cap



(3) FILL METHOD

Positive meniscus:	fill container completely with zero head space resulting in a positive meniscus with no air bubbles in container, add acid and cap container quickly; 

No head space:	fill container completely; container will not be rinsed; overfilling will be minimized.

Leave head space:	fill container about 90 to 95 % full � do not allow preservative (if present) to be diluted by overfilling container

Fill from bottom:	fill container completely from the bottom of container using tubing; allow several bottle-volumes of water to overflow before sealing bottle

Filter [5 micron]:	filter in�line with positive pressure through a filter with [5] micron pore size.



(4) PRESERVATION

Cool:	place container inside sealed Zip�Lock bag; place in cooler with sufficient ice to quickly bring temperature down to 4 degrees C and hold at approximately 4 degrees C until received by laboratory personnel

HNO3/pH<2:	add a predetermined amount of high�purity HNO3 to sample to bring the sample pH down to 2 or less;

HCl/pH<2:	add a predetermined amount of high�purity HCl to sample to bring the sample pH down to 2 or below;

NaOH/pH>12: 	add a predetermined amount of high�purity NaOH to sample to bring the sample pH up to 12 or above; (for Cyanide, use 50% NaOH solution and add ascorbic acid if oxidizing agents are present)

Zn(C2H3O2)2*2H2O:	predetermined amount added by laboratory staff to prevent oxidation of sulfide

Field:	preservative added in the field by field personnel

Lab:	preservative added to container in laboratory before going into the field



(5) DISSOLVED OXYGEN

For Winkler method, if holding time might exceed 2 hours, field staff will make arrangements with the laboratory to prepare a separate 1 L glass stoppered (GG) bottle by adding preservatives in the field immediately after sample collection.

�

Table 3: Order of Purging and Sampling of Wells



										ANALYTE

PURGING/SAMPLING SEQUENCE #	WELL NAME	CRITERIA*	   SUITE**









{THIS TABLE MUST BE SAMPLING SITE/EVENT SPECIFIC}







{* For the “CRITERIA” column, specify sequence criteria with descriptive terms such as “background well”, “previously clean”, far from contamination source”, “moderately contaminated”, “very contaminated”, etc.}



{** For some sampling projects, the number or type of containers that need to be filled and analyzed may vary from one well to the next.  When that is the case, Table 2 should be duplicated and modified to show two or more lists of containers (representing the analytical suites).  Each list should be assigned an identifying name or number such as “Table 2, List a”, “Table 2, List b”, etc.  Reference that identifier in the column above titled  “ANALYTE SUITE”. }

�







Figure  � SEQ Figure_A_- \* ARABIC �1�: Location of Sampling Points















{Create a map showing locations of all sampling points}�

APPENDIX A: SELECTED ANALYTICAL PARAMETERS, METHOD NUMBERS AND REPORTING LIMITS











{In order to create this appendix, edit (customize) Appendix B from the main body of the MPCA Ground Water Sampling Guidance Document or insert a table of parameters required by the applicable program.  Indicate what analytical method and reporting limit will apply for each parameter.  Appendix B was created in a computer spreadsheet and should be available on diskette along with the Appendix A text.  While editing an electronic copy of Appendix B, unwanted parameters can quickly be deleted.  Selected analytical methods can easily be "selected" by selecting appropriate cells and formatting them as "shaded".}  {It is the responsibility of the end user to check the list of analytical parameters, methods and practical quantitation limits to verify that they are appropriate for the particular site and sampling event of interest.}







�



APPENDIX B: EXAMPLE FORMS



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



Insert five double-sided field forms here



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



Sampling Information Form



����Weather Conditions:����Cloud Cover_______________________

Wind Speed & Direction_____________

Temperature:______________________

Precipitation:______________________��Facility ID#______________________

Facility Name____________________

MPCA Master ID:_________________

Project Name:____________________

��Station ID#________________________��Sample Date:_____________________��Location:__________________________��Sample Time:____________________��Well Depth (ft. Below TOC):__________��Casing Diameter__________________��FID/PID reading @ Wellhead:_________��FID/PID Background Conc.:_________��Depth to Water (below TOC):_________���������Purge Rate:____________________gpm����

Well Volumes Removed Prior to Sampling____________________



Gallons per Lineal Foot 2”ID=0.163, 4”ID=.0661, 6”ID=1.5, 12”ID=5.88



Sampling Method:________Tap _________Submersible Pump _________Bailer  Other (detail)_____



Pump intake or bailer set at ____________________ft. Below TOC.



Tubing Type:___________,  New, Previously Used and Cleaned was used to collect all samples Y   N



Flow Cell Used   Y   N                                     Purging and Stabilization Protocol Followed   Y   N



Sample Appearance (describe)___________________________________________________________



Field Cleaning of Equipment Performed ___________________________________________________��

Describe any deviations from Sampling Protocol______________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



Transportation (Thermal Preservation) Type:______________________________________________



Comments:_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Form Completed By:_______________________________   Well Sampled By:___________________��

�

Purging and Stabilization Form



Facility ID#:______________  Site Name:_________________________  Date:___________________



Well #:__________________   Sampling Personnel:__________________ Time:__________________





Time�pH�Temp.�Cond.�Dis. O2�Turb.�Notes��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������





INSTRUCTIONS
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Site Response Section Sampling Protocol Template For Monitoring Wells
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