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1.0 OBJECTIVES

The primary objective of this standard operating procedure (SOP) is to establish a uniform
method for the collection of representative groundwater samples from monitoring wells, and to
reduce the potential variability associated with purging and sampling,.

2.0 SCOPE AND APPLICABILITY

This SOP will be used to support groundwater monitoring programs and conducting the field
groundwater sampling activities. Groundwater sampling involves two primary operations,
purging stagnant water from a well followed by the collection of a sample from the same well.
Groundwater sampling variables can be significantly controlled through the appropriate selection
and use of purging and sampling equipment, and through the use of procedures that are described
in this SOP.

3.0 REQUIRED MATERIALS

Materials required for conducting groundwater sampling are variable depending upon the method
chosen to conduct the sampling. Therefore the listing of materials will be separated into two
parts in this SOP. This section will present materials that are general in applicability — things
that should be included regardless of purge or sampling method. In Section 5, where specific
methods and approaches are discussed, additional materials will be listed. General materials that
should be considered regardless of method are as follows:

»  Personal protection equipment (as required by the Site Health and Safety Plan)

»  Health and safety monitoring equipment (e.g., PID)

+  Well Completion Forms and Data from previous sampling efforts (if available)

+  Water level indicator

«  Decontamination supplies (5 gallon buckets, decontamination fluids, squirt bottles)

»  Water quality monitoring equipment

»  Purge pumps and control boxes

«  Generator

«  Compressed nitrogen bottles

»  Permanent marking pens

+  Notebook

+ Calculator

+  Measuring tape

« Investigation derived waste (IDW) containers and labels
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«  Garbage bags

«  Shipping labels and Chain of Custody records
«  Shipping coolers and ice

»  Filters (0.45 um), if appropriate

+  Tubing

4.0 RESPONSIBILITIES

The Project Manager, or designee, will have the responsibility to oversee and ensure that
groundwater purging and sampling procedures are implemented in accordance this SOP and any
project- or site-specific planning documents.

The field personnel will be responsible for the understanding and implementation of this SOP
during groundwater sampling activities, as well as, obtaining the appropriate field logbooks,
forms and records necessary to complete the field activities.

5.0 METHODS
5.1 General Considerations

Groundwater sampling involves two primary operations. These include the purging of stagnant
water from the well followed by the collection of a sample. Groundwater sampling variables can
be significantly controlled through the appropriate selection and use of purging and sampling
equipment, and through the use of procedures that are described below.

Good communication is essential to the ultimate success of a groundwater sampling project.
This includes communication within the project team, as well as communication with the client
and analytical laboratory, when establishing project objectives.

Good communication with the project team, laboratory, client, and, if appropriate, regulatory
agencies, includes complete project specific planning documents such as field sampling plans,
quality assurance plans, and scope of work documents for subcontracted laboratories. Plans
should include detailed information with respect to site-specific requirements, with reference to
SOPs wherever possible, and risk criteria that will be used to assess the data. The quality
assurance plan and laboratory scope of work (of which the quality assurance plan can be part)
should contain detailed information regarding what is expected from the laboratory regarding the
methods to be used, quality assurance measures and calibrating corrective measures, and
deliverables (especially electronic deliverable formats). A detailed quality assurance plan is even
more important in light of EPA’s Performances Based Measurement Standard (PBMS) initiative.

In addition to good communication, the project plans should consider equipment
decontamination, sampling equipment, sampling sequence, and field quality assurance/quality
control (QA/QC) samples. These are described in the following sections.
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5.1.1 Equipment Decontamination

Equipment that will be in contact with the sample must be decontaminated prior to or after each
use. This is necessary to minimize inadvertent contamination of the sample. Specific methods
for equipment cleaning are dependent upon a number of factors including the sample media,
analytical parameters, the purpose of the investigation, the equipment to be cleaned, and the
specific regulatory guidelines that may apply.

Equipment decontamination procedures are described in the Equipment Decontamination SOP
(SOP-05). Any site specific decontamination procedures can be specified in the field sampling
plan for each project.

5.1.2 Dedicated and Disposable Equipment

Use of dedicated and new, disposable purging and sampling equipment are preferable to
decontamination of reusable sampling equipment. Dedicated equipment, and use of new,
disposable equipment, can virtually eliminate cross-contamination between samples caused by
incomplete decontamination. Dedicated equipment can also increase sampling efficiency through
the elimination of the need to decontaminate equipment for successive sampling. Furthermore,
dedicated equipment can also help to reduce the physical handling of the equipment that can
cause sample contamination through contact with potentially contaminated surfaces. New,
disposable equipment may need to be decontaminated before use. Review project-specific
planning documents regarding decontamination of disposable equipment.

5.1.3 Sequence of Sampling

The groundwater sampling operation should always be conducted in a sequence that proceeds
from wells containing the lowest concentrations to wells containing the highest concentrations.
Sampling in this order will further minimize the likelihood of sample cross-contamination that
can be caused through improper handling or equipment cleaning. This type of sampling
sequence should be used even for programs in which equipment is dedicated to minimize the
cross-contamination that could result from exposure to contaminated garments or other
equipment. If water quality is not known, the wells up-gradient of a suspected source area should
be sampled first, followed by the wells furthest away and cross-gradient or down-gradient.

Sampling sequence also applies to the order that different analytes are collected. Typically these
analytes that are volatile are collected first, followed by those that are sensitive to oxidation.

5.2 Purging And Sampling Procedures

This section provides a description of the procedures to be used for groundwater sampling.
These procedures include planning, preparatory office activities, preparatory field activities, well
purging, well sampling, and post sampling activities. These activities are listed on Attachment A
and are described in detail in the following sections. Many of these steps have record keeping
components which are discussed in Section 5.3.
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5.2.1 Planning

The planning phase should include the selection of specific field methods, including the well
purging strategy and planning for the proper disposal of the purge water. The sampling program
should be discussed in project-specific planning documents.

Good communication with the analytical laboratory is essential to the success of a groundwater
sampling project. The analytical requirements must be well defined and clearly communicated,
prior to conducting the field work. Written communication is encouraged, in particular to
document requirements for specific analytical methods, low detection limits, and other special
needs. Written communication should include a detailed scope of work that includes the quality
assurance plan for the project. These plans should specifically identify detection limits, with
particular emphasis placed on how these limits relate to regulatory criteria or risk based criteria
that have been developed for the project.

Purging and Sampling Equipment Selection

Some of the factors that should be considered in the selection of purging and sampling devices
include:

*  Well yield

e Depth to water

*  Well diameter and depth

* Required material of construction

* Analytical parameters

* Regulatory requirements

e Cost

Attachment B summarizes well sampling equipment. Attachment C presents a matrix indicating
suitability of sampling and purging equipment for specific applications.

Purging Strategies

The strategy that will be employed for well purging should be determined prior to sampling and
presented in project-specific planning documents. Several different strategies are commonly used
in order to assess the completeness of well purging. The most common purging strategies are
listed below.

* Purging is continued until stabilization of certain indicator parameters is observed in
successive measurements over a specified time or volume. The most commonly used
indicator parameters include pH, specific conductivity, turbidity, temperature,
oxidation/reduction potential (ORP), and dissolved oxygen (DO).

e Purging 3 to 5 well volumes of water from the well.
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* Purging low yield wells until the water level reaches the top of the well screen, and
then allowing the well to partially recover. After partial recovery, the well is re-purged
to the top of the well screen and allowing the well to partially recover a second time. It
is recognized, however, that it may not be possible to avoid dewatering the well screen
in many shallow wells.

* Very low yield wells are purged until dryness and allowing the well to partially
recover (often 12 to 24 hours).

* Low or no-flow purging strategies. Generally, well is pumped at rates (<0.5 gallons per
minute) that do not induce drawdown and ostensibly mirror flow rates in the aquifer.
These are gaining acceptance in many areas because such techniques reduce generated
wastes. Often regulatory agencies will require a comparison study before acceptance
but these can be valuable when long term monitoring programs will be implemented.

* Domestic wells should be purged by opening the spigot and allowing a pre-determined
amount of water (e.g., 20 gallons) to flow through. Purging is then continued until
indicator parameters have stabilized.

Implementation of these strategies is discussed in more detail in Section 5.2.

Purge Water Disposal

The methods and responsibility for collection, containerization, treatment and disposal of purge
water should be determined prior to initiation of any sampling project. Much of how to handle
purge water is discussed in the SOP for Investigation Derived Waste. However, additional
considerations for groundwater purging and sampling are included below.

Collection and containment is often accomplished through use of 55 gallon drums, mobile
storage tanks, or through use of vacuum trucks which can directly transport to a treatment facility
or to an evaporation pond on site. If specifically allowed by the responsible agency, purge water
may be reapplied to the ground surface. Treatment of purge water may be accomplished on site
at facilities that have wastewater treatment plants, or by using a mobile treatment unit.
Responsibility for off-site disposal of containerized purge water must be determined prior to
conducting the work.

5.2.2 Preparatory Office Activities

Equipment and containers should be organized in the office prior to embarking on a field
sampling project to the extent practicable. The time spent in the field should be spent on sample
collection, making field measurements and recording data.

Prepare Sampling and Purging Equipment

The purging and sample collection equipment and all required hardware should be obtained,
organized and decontaminated prior to the initiation of the field sampling program. To
accommodate waste generated during decontamination, these activities may be completed at the
site prior to sampling.



Yerington Mine Site SOP-09
Standard Operating Procedure Groundwater Sampling
Revision 2

Revision Date: May 5, 2008

Sample Containers and Preservatives

The appropriate sample containers and associated preservatives must be obtained. The containers
and preservatives are normally, but not always, supplied by the laboratory that will be
responsible for the analyses. Sample containers should be organized and inventoried several
days prior to initiation of the sampling program in order to provide sufficient time to rectify any
problems, should they occur. Whenever possible, pre-printed sample labels should be created
prior to mobilization, if possible.

Initiation of Field Data Records

Field data sheets should be initiated prior to the start of sampling. Examples of initial data to be
recorded include site and sampling location identification, well depth and construction, and
purging and sampling collection methods. Additional discussion regarding field records is
presented in Section 5.3. Example field data sheets are provided in Attachments D and E. These
sheets can be combined in a bound field notebook as well. See SOPs on Sampling Handling,
Sample Preservation, and Field Notes and Documentation regarding the requirements for
storage/preservation and use of field records, respectively.

5.2.3 Preparatory Field Activities

The following procedures should be conducted in the field prior to well purging and sampling.

Well Maintenance Check

A well maintenance check should be performed that includes a visual inspection of the condition
of the protective casing and surface seal. In addition, the well should be inspected for other signs
of damage or unauthorized entry. Any problems should be documented.

It is recommended that the bottom of the well not be sounded each time the well is sampled.
Routine sounding of the well can increase the risk of inadvertent well contamination because it is
difficult to adequately decontaminate the tapes used for this purpose. Well depths obtained from
well completion records are generally adequate for the purpose of the determination of well
volume. Generally, the only reason to sound well depth is if a need to verify the depth arises, or
if you suspect that sediment/soil has collected in the bottom of the well.

Preparation of Well Area

A suitable work area should be established around the perimeter of the well. Sampling
equipment should be placed on a clean surface such that it will not become inadvertently
contaminated. This work area can be prepared by placing new polyethylene (PE) sheeting on the
ground around the well, taking care not to step on it. Alternatives also include the placement of a
clean PE-lined trash can, a clean PE or aluminum covered table, or similar, adjacent to the well.
Remember — a clean work area leaves a much more favorable impression than a dirty work area.
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Water Level Measurements

The depth to water should be measured prior to initiation of all sampling activities. The water
level measurements should be made from the same marked point on the inner well casing each
time.

Calculation of Well Purge Volume

The volume of water standing in the well should be calculated through the application of the
depth to water data, the known well depth, and the well diameter using the constants presented
below. Well depth information obtained from the well completion records are generally
sufficiently precise for the purpose of well volume calculations that would be used for
subsequent purging determinations.

The following conversions allow quick calculation of well casing volumes:

Well Casing Diameter (inches) Gallons per foot of water
1.0 0.041
2.0 0.163
3.0 0.367
4.0 0.653
6.0 1.469

Alternatively, the well casing volume may be calculated using the formula V = CF*d’h, where

V= volume of water (gallons)

d= diameter of well (inches)

h= height of water column (feet)

CF= conversion factor (0.0408) that includes conversion of cubic feet to gallons,

inches to feet, and diameter to radius.

In some states the volume of the entire well (not just the well casing, but entire borehole) is
required when determining well volume. Check local state requirements to determine which
method of well volume calculation applies to your site. This volume can be calculated in a
manner similar to above with the following formula:

V =0.0408 d*h + 0.0408 (D*-d*) h[J
where:

V = volume of water in well (gallons)

D = diameter of borehole (inches)

d = diameter of well casing (inches)

h = height of water column (feet)

O = porosity of sand pack (often approximated at 0.30)



Yerington Mine Site SOP-09
Standard Operating Procedure Groundwater Sampling
Revision 2

Revision Date: May 5, 2008

Which of the above methods should be used should be discussed or defined in the project-
specific planning documents.

Land Owner Notification and Communication

For domestic wells or monitoring wells that are located on property not owned by the client,
landowners must be notified prior to sampling. The notification should be at least several days
prior to the sampling event and should include the specific date and times that personnel will be
on the property. Coordination as to who will contact the landowner should be done in advance.
It should also be determined if a written agreement (e.g., a right-of-entry) between the client and
the landowner prior to accessing the property is required. You may discuss the sampling
procedure with the landowner, but do not discuss water quality results — especially their
neighbor’s water quality results. Do not offer any opinions about the site in your conversation
with the landowner. The client has a fact sheet that lists what facts may be discussed with
landowners; any topics not included on the fact sheet should be avoided. You may give the
landowner the client’s phone number and advise him to contact the client for more information.

5.2.4 Well Purging

Monitoring wells and domestic wells must be purged prior to the collection of aqueous phase
samples. Specific instructions for the use of purging equipment are presented in Section 5.2.6.

The placement of a device (in most cases a pump) that will be used for well purging is critical in
order to ensure a complete exchange of the entire water column. The intake of a device used for
purging should be placed as high in the water column as is possible under pumping conditions.
Optimum placement is to have the pump at the top of the water column. This is done so that
purging will draw water from the formation into the screened area of the well, and up through the
casing, so that the entire static water column can be removed. In monitoring wells, there is the
flexibility to raise or lower the pump in the well to achieve optimum placement. In a domestic
well, this is not the case because the well pump is fixed inside the casing to the surface making
changes to the configuration infeasible.

If the monitoring well is a slow recharging well, then the pump should be placed near the surface
and slowly lowered at a rate similar to groundwater withdrawal. As an alternative approach the
pump could be set at no more than three to five feet below the water surface. If the recovery rate
of the well is faster than the pump rate and no observable drawdown occurs, the pump can be
raised until the intake is within one foot of the top of the water column for the duration of
purging. If the pump rate exceeds the well recovery rate, the pump will have to be lowered as
needed based upon the amount of drawdown.

Standard Purging Approach

Initially, groundwater withdrawal should occur no more than three to five feet below the water
surface. If the recovery rate of the well is faster than the pump rate and no observable drawdown
occurs, the pump should be raised until the intake is within one foot of the top of the water
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column for the duration of purging. If the pump rate exceeds the well recovery rate, the pump
will have to be lowered as needed based upon the amount of drawdown.

An adequate purge is normally achieved when three to five times the volume of standing water in
the well has been removed. After three well volumes have been removed, if the chemical
parameters have not stabilized according to the criteria given below, additional well volumes
may be removed. If the parameters have not stabilized within five volumes, it is at the discretion
of the project manager whether or not to collect a sample or to continue purging. If a sample is
taken after five volumes and the field parameters have not stabilized, this situation will be noted
in the field book.

Considering groundwater chemistry, an adequate purge is achieved when the pH, specific
conductance, and temperature of the groundwater have stabilized and the turbidity has either
stabilized or is below 10 Nephelometric Turbidity Units (NTUs). In very silty formations, the
turbidity stabilization criteria given above may be impossible to reach and should be disregarded.
Other parameters such as salinity, dissolved oxygen, and oxidation reduction potential also may
be important criteria for stabilization, especially under low flow purging. Stabilization occurs
when parameter measurements are within 10 percent between two readings spaced approximately
one well volume apart, or under low flow purging, between two readings determined in project
planning documents. A water meter quality fitted with flow through cell, which allows
continuous monitoring of the above parameters is recommended for these measurements.

Attempts should be made to avoid purging wells to dryness, as previously described. However,
even with slow purge rates, a well may be purged dry. In those cases, this constitutes an
adequate purge and the well can be sampled when recovery is sufficient (enough volume to fill
the sample containers). Recovery criteria are often cited as 80 percent of the original well
column height. The maximum recovery time prior to sampling should be 24 hours.

Low Stress or Low Flow Groundwater Purging

Sometimes it is desirable to collect representative samples while exerting minimum stress on the
water-bearing formation. Typically this is accomplished by limiting the flow rate during purging
to the range of 100 to 500 ml/min (0.025 to 0.13 gallons/min). For this procedure, the goal is to
induce a steady flow rate while minimizing the drawdown.

It is important to insert the sampling equipment carefully, so as to prevent the re-suspension of
silt and clay particles in the well. In order to minimize turbidity, it is preferable to use dedicated
equipment, or to allow sufficient time after the installation of non-dedicated equipment to allow
soil particles to re-settle before purging and sampling. Sufficient time for settling should be
verified by turbidity measurements.

Initially, the purge flow rate should start at approximately 200 ml/min (0.053 gallons/min), and
water level should be frequently monitored. Flow rate should be adjusted so that drawdown will
not exceed 0.3 ft, or approximately 2 percent of the saturated thickness of low permeability
formations, whichever is greater.
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Indicator parameters which should be monitored for low stress groundwater purging include
turbidity, specific conductance, temperature, pH, ORP, and DO. In-line analyzers and continuous
readout displays are recommended, so that the sample is not exposed to air prior to measurement.
The well is considered stabilized when three consecutive readings vary no more than 10% or are
below 10 NTUs for turbidity, 3% for specific conductance, 0.1 SU for pH, 10 mV for ORP, and
10% for DO. Measurement of the indicator parameters should continue every three to five
minutes until these measurements indicate stability in the water quality. If these parameters
have not stabilized after about an hour, the sample will be collected and a note will be made in
the field book.

Domestic Well Purging

Domestic wells should be purged by opening the spigot and allowing a pre-determined amount of
water (e.g., 20 gallons) to flow through. Purging is then continued until indicator parameters
such as pH, specific conductance, and temperature have stabilized.

5.2.5 Groundwater Sampling

It is important that wells be sampled as soon as possible after purging. If adequate volume is
available, the well should be sampled immediately as long as the well has recovered to 80
percent of the original water column height. If not, sampling should occur as soon as the well
has recovered sufficiently to provide adequate volume. Specific instructions for the use of
sampling equipment are presented in Section 5.2.6.

Standard Sampling Approach

As with purging equipment, there are a number of considerations in the selection of sample
collection equipment. Furthermore, it is common to use a different device for sample collection
than for purging. An example would be to purge with the use of submersible pump and to collect
the sample with the use of a disposable bailer. A summary of well sampling equipment is
provided in Attachment B.

As discussed previously, consideration should be given to the order in which sample containers
are to be filled for various parameter groups. The order should be determined on the basis of
parameter sensitivity to volatilization, pH change, or oxidation, and the priority for analytical
data in cases where the water volume in the well is less than what is required for analysis. In
general, volatile organic compounds are the most sensitive constituents to volatilization so the
sample for these parameters should be containerized immediately. Likewise, pH change occurs
rapidly in samples that are in contact with air, so pH measurements and the containerization of
pH sensitive parameters, such as anions (e.g., nitrate, sulfate), or metals, (e.g., ferrous iron or
Fe2+), should also be implemented expeditiously.

Low Stress Groundwater Sampling

Sometimes it is desirable to collect representative samples while exerting minimum stress on the
water-bearing formation. Typically this is accomplished by limiting the flow rate during

10
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sampling to the range of 100 to 250 ml/min (0.025 to 0.065 gallons/min). Sampling flow rate
should not exceed the purge flow rate for which water quality indicator parameters stabilized.
Sampling equipment must be the same equipment that was used for purging, and should not be
moved between purging and sampling activities.

Domestic Well Sampling

Sampling a domestic well requires minimal equipment since the domestic water supply system
includes a pump and pressurization tank that delivers a reliable sample stream under pressure.
Domestic well samples should be taken prior to in-line water filters or water softeners. Garden
hoses should be removed prior to sampling.

5.2.6 Equipment Instructions
This section provides specific instructions for the installation and use of various devices for both
well purging and groundwater sample collection, and includes the following equipment:
A. Bailer
B. Bladder pump
Small diameter (2-inch) electric submersible pump
Large diameter (4-inch) electric submersible pump
Compressed gas-driven piston pump
Gasoline powered centrifugal pump
Peristaltic suction pump

Inertial lift pump

~ T o mmUON

Domestic water supply system.

It is recognized that a combination of the procedures may be employed. An example would be
the use of a small diameter electric submersible pump for purging and a bailer for sample
collection. The specific methods to be used for purging and sampling a well should be outlined
in the project-specific planning documents.

A. Bailer

A bailer is one of the simplest groundwater sampling devices. The same bailer can be used for
both purging and sample collection. Bailers consist of a rigid tube equipped with a bottom
and/or top check valve that is lowered into the well on a flexible cord.
Required Equipment:

» Bailer of appropriate size and material

*  New bailer cord of appropriate material

11
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New disposable gloves of appropriate material

Clean trash can and supply of trash can liners, or new plastic sheeting
Five gallon pail, graduated in minimum one gallon increments
Bottom emptying device (optional)

Water quality monitoring equipment

Purging Instructions:

1) Determine the volume of water to be purged, as described previously.

2) Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

3) Don a new pair of gloves. Decontaminate equipment as outlined in decontamination
SOP

4) Attach a cord to the bailer.

5) Lower the bailer into the well until it is completely submerged. The bailer should be
lowered slowly so that it does not cause a splash that could aerate the water column.

6) Pull the bailer out of the well while placing the cord on the PE sheet or in a PE-lined
bucket. An alternate method is to wind the bailer cord between the hands. Care
should be taken to prevent the bailer or the cord from contacting any surface other than
the interior of the well or the plastic liner.

7) Empty the bailer into the pail.

8) Repeat the operation until the necessary volume of water has been purged from the
well.

9) Monitor indicator parameters as discussed previously.

Sampling Instructions:

1) Prepare the well area and lower the bailer into the well following the method described
previously for purging.

2) Allow the bailer to fill slowly and then gently retrieve the bailer from the well while
avoiding contact with the sides of the well. Care should be taken to prevent the bailer
or the line from contacting any surface other than the interior of the well or the PE
sheet or PE-lined bucket.

3) Fill the sample containers slowly. The use of a bottom emptying device is preferred in
that sample aeration and sample volume loss are minimized.

4) Bottles should be filled in order of sensitivity to volatilization and oxidation as

discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

12
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5)

Filtered samples can be obtained by filling a non-preserved sample receptacle, and
then transferring the liquid through an in-line filter (typically a 0.45 pm disposable
filter) into a preserved sample receptacle using a peristaltic pump. Other gravity feed
filters also are available.

B. Bladder Pump

A bladder pump is one of the easiest devices to operate for the purpose of purging and sample
collection. The bladder pump is often dedicated to the well and can be used in conjunction with
an inflatable packer in order to minimize the purge volume necessary to accomplish effective

purging.

Required Equipment:

Bladder pump

Tubing of appropriate type and length

Bladder pump controller

Compressed inert air source

New disposable gloves of appropriate material

New plastic sheeting

Five gallon pail, graduated in minimum one gallon increments

Water quality monitoring equipment (preferably a flow through cell).

Installation Instructions (initial installation or non-dedicated use):

1) Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

2) Don a new pair of gloves.

3) Assemble the pump and tubing and lower into the well being careful not to contact any
surface other than the interior of the well or the plastic sheeting.

4) Decontaminate equipment and pump (if not dedicated) as outlined in decontamination
SOP

5) Install the air inlet and water discharge fittings on top of the well (for a dedicated
installation).

Purging Instructions:
1) Refuel the gasoline-powered compressor, if used, at a location that is remote from the

well, being very careful not to spill any fuel on equipment or clothing that will be used
at the well site.
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2) Place the gasoline-powered compressor as far from the well as possible in a down-
wind direction to eliminate potential exhaust impact to sampling.

3) Connect the compressed air source and pump controller to the pump as per
manufacturer's instructions.

4) Don a new pair of gloves after handling the gasoline-powered compressor.
5) Determine the volume of water to be purged, as described previously.

6) Start the pump by opening the regulator on the controller, which allows compressed air
to flow into the system.

7) The controller should be adjusted to maximize the flow rate while minimizing the
rapid "jolting" of the tubing as water is drawn into pump.

8) Direct the pump discharge to the five gallon pail and determine the pumping rate.
9) Continue pumping until the necessary volume of water has been purged from the well.

10) Monitor indicator parameters as discussed previously.

Sampling Instructions:
1) Allow the well to recharge after completion of purging, if necessary.

2) Resume pumping after adjusting the regulator to the minimum pressure that will still
allow water to be pumped to the surface.

3) Collect the samples by pumping directly into each of the required containers.

4) Bottles should be filled in order of sensitivity to volatilization and oxidation as
discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

5) Filtered samples can easily be obtained by installing an in-line, 0.45 pum disposable
cartridge filter directly onto the pump discharge.

C. Small Diameter (2") Electric Submersible Pump

A small-diameter electric submersible pump (Grundfos Redi-Flo2 or equivalent) can be operated
with a wide variety of pumping rates such that it is very versatile for both well purging and
sample collection. This type of pump can be used in either a dedicated or non-dedicated mode.
Collecting groundwater samples from these pumps is only appropriate if approved project-
specific planning documents specifically include this technique for collecting samples.

Required Equipment:
*  Small diameter electric submersible pump

e Pump shroud (when used in a six-inch or larger well to minimize turbulence, to keep
motor cool)
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Teflon® jacketed power cable on a plastic reel

Tubing of appropriate type and length

Check valve (optional)

Electric pump controller with appropriate power plug
230 volt, single phase, electric power source, >10 amps

Tool kit including basic tools, tubing cutters, extra tubing connector bracket, electrical
connectors, wire ties, etc.

Ground fault interrupter (GFI)

New disposable gloves of appropriate material

New PE sheeting

Five gallon pail, graduated in minimum one gallon increments

Water quality monitoring equipment (preferably a flow through cell).

Installation Instructions:

1)

2)
3)
4)

5)
6)

7)

Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

Don a new pair of gloves.
Assemble the pump, tubing, optional check valve, and electric power cables.

Decontaminate equipment and pump (if not dedicated) as outlined in decontamination
SOP.

Prime pump with deionized water by inverting the pump and removing fill cap.

Lower pump slowly into the well, being careful not to contact any surface other than
the interior of the well or the plastic sheeting. When lowering the pump be
particularly sensitive to areas that suggest drag or problems in the well where the pump
could get stuck. If a problem exists do not continue, but discuss ways to investigate
with PM or senior technical personnel.

Place the pump intake as discussed in Section 5.4.2. Monitor the pump discharge and
well hydraulics as discussed previously.

Purging Instructions:

1))

2)

3)
4)

Refuel the electric generator at a location that is remote from the well, being very
careful not to spill any fuel on equipment or clothing that will be used at the well site.

Place the gasoline-powered compressor as far from the well as possible in a down-
wind direction to eliminate potential exhaust impact to sampling.

Don a new pair of gloves after handling the generator.

Connect electric power, GFI, and pump controller to the pump.
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5)
6)
7)
8)
9)

Determine the volume of water to be purged, as described previoulsy.

Start the pump.

Direct the pump discharge to the five gallon pail and determine the pumping rate.
Continue pumping until the necessary volume of water has been purged from the well.

If the pump intake has been placed deeply down into the water column for some
reason, slowly withdraw the pump upward through the water column while it is still
running to purge all water standing above the pump unless the pump will be used for
sample collection.

10) Shut off the pump rapidly whenever the pump stops pumping water.

11) Monitor indicator parameters as discussed previously.

Sampling Instructions:

1))
2)
3)
4)

5)

D.

Allow the well to recharge after completion of purging, if necessary.
Resume pumping and adjust the pumping rate to the slowest possible rate, if necessary.
Collect the samples by pumping directly into each of the required containers.

Bottles should be filled in order of sensitivity to volatilization and oxidation as
discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

Filtered samples can easily be obtained by installing an in-line, 0.45 pum disposable
cartridge filter directly onto the pump discharge.

Large Diameter (4") Electric Submersible Pump

A large-diameter electric submersible pump is most frequently used for purging large-diameter
wells that cannot be efficiently purged using other methods. Large-diameter pumps can also be
used for sample collection for parameters that are not particularly pH or pressure sensitive. This
type of pump is usually not dedicated. Collecting groundwater samples from these pumps is only
appropriate if approved project-specific planning documents specifically include this technique
for collecting samples.

Required Equipment:

Large-diameter, stainless steel electric submersible pump

[Optional] Check valve, install internally within the pump or externally between the
pump and the tubing

Electric power cable on a plastic reel (Teflon® jacketed cable is preferred)

Stainless steel or polypropylene support line
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1/2" to 1" PE Tubing of appropriate length

Flow control valve

120 or 240 volt electric power source (as appropriate)
Ground fault interrupter (GFI)

Tool kit including assorted basic tools, tubing cutters, wire cutters, hose clamps,
waterproof connectors, wire ties, hose fittings, assorted pipe nipples and adapters, etc.

New disposable gloves of appropriate material
New plastic sheeting
Five gallon pail, graduated in minimum one gallon increments or flow meter

Bleeder tee (if the submersible pump is used for sample collection). This consists of a
tee with a large diameter, valved pump discharge port and a Water quality monitoring
equipment.

small diameter, valved port equipped with a sample weephole.

Water quality monitoring equipment (preferably a flow through cell).

Installation Instructions:

1)

2)
3)

4)

5)

6)

7)

Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

Don a new pair of gloves.

Decontaminate equipment and pump (if not dedicated) as outlined in decontamination
SOP.

Assemble the pump, tubing, flow control valve, electric power cables and support line
and lower into well being careful not to contact any surface other than the interior of
the well or the PE sheeting.

The tubing, electrical power cable and support line should be fastened together at 15 to
20 foot intervals with the use of nylon wire ties taking care to leave adequate slack in
the electric power cable. Electrical tape is not preferred but can be used to secure the
lines if the sample is not being analyzed for VOCs.

The use of a check valve is recommended to prevent rapid backflow of water from the
tubing after the pump is shut off. It is recognized, however, that the use of a check
valve makes it more difficult to pull the pump from the well due to the added weight of
the water in the tubing and can increase the chance of "sand locking" occurring in the

pump.
Lower pump slowly into the well, being careful not to contact any surface other than

the interior of the well or the plastic sheeting. When lowering the pump be
particularly sensitive to areas that suggest drag or problems in the well where the pump
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could get stuck. If a problem exists do not continue, but discuss ways to investigate
with PM or senior technical personnel.

8) Place the pump intake as discussed in Section 5.4.2. Monitor the pump discharge and

well hydraulics as discussed previously.
Purging Instructions:

1) Refuel the electric generator at a location that is remote from the well, being very
careful not to spill any fuel on equipment or clothing that will be used at the well site.

2) Place the gasoline-powered compressor as far from the well as possible in a down-
wind direction to eliminate potential exhaust impact to sampling.

3) Don a new pair of gloves after handling the generator.

4) Connect electric power and GFI to the pump.

5) Determine the volume of water to be purged, as described previously.

6) Start the pump.

7) Determine the pumping rate either by directing the pump discharge to the five gallon
pail or with the use of a flow meter.

8) Adjust pumping rate to match the yield of the well.

9) Continue pumping until the necessary volume of water has been purged from the well.

10) If the pump intake has been placed deeply down into the water column for some

reason, slowly withdraw the pump upward through the water column while it is still
running to purge all water standing above the pump.

11) Shut off the pump immediately whenever the pump stops pumping water.

12) Dispose of the tubing and support line after use.

13) Monitor indicator parameters as discussed previously.

Sampling Instructions:

1)
2)

3)
4)

5)

Allow the well to recharge after completion of purging, if necessary.

Resume pumping and adjust the bleeder tee valves so that a slow, steady, non-aerated
flow emanates from the bleeder tee weephole (approximately 100 ml/min).

Collect the samples directly from the weephole into each of the required containers.

Bottles should be filled in order of sensitivity to volatilization and oxidation as
discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

Filtered samples can easily be obtained by installing an in-line, 0.45 pum disposable
cartridge filter directly onto the pump discharge
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E. Compressed Gas-Driven Piston Pump

A compressed gas-driven piston pump can be used for purging and sample collection in two-inch
diameter wells at great depths. This type of pump is not typically dedicated. Collecting
groundwater samples from these pumps is only appropriate if approved project-specific planning
documents specifically include this technique for collecting samples

Required Equipment:

Small diameter air driven pump

Tubing of appropriate type and length

Pump controller

Compressed air source

New disposable gloves of appropriate material

New plastic sheeting

Five gallon pail, graduated in minimum one gallon increments

Water quality monitoring equipment (preferably a flow through cell).

Installation Instructions:

1)

2)
3)

4)

5)

6)

Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

Don a new pair of gloves.

Decontaminate equipment and pump (if not dedicated) as outlined in decontamination
SOP.

Assemble the pump and tubing and lower into the well, being careful not to contact
any surface other than the interior of the well or the plastic sheeting.

Lower pump slowly into the well, being careful not to contact any surface other than
the interior of the well or the plastic sheeting. When lowering the pump be
particularly sensitive to areas that suggest drag or problems in the well where the pump
could get stuck. If a problem exists do not continue, but discuss ways to investigate
with PM or senior technical personnel.

Place the pump intake as discussed in Section 5.4.2. Monitor the pump discharge and
well hydraulics as discussed previously.

Purging Instructions:

1))
2)

Connect the air source and pump controller to the pump.

Determine the volume of water to be purged, as described above.
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3)
4)
5)
6)

7)
8)

Start the pump.
Direct the pump discharge to the five gallon pail and determine the pumping rate.
Continue pumping until the necessary volume of water has been purged from the well.

If the pump intake has been placed deeply down into the water column for some
reason, slowly withdraw the pump upward through the water column while it is still
running to purge all water standing above the pump.

Shut off the pump immediately whenever pump stops pumping water.

Monitor indicator parameters as discussed previously.

Sampling Instructions:

1))
2)
3)
4)

5)

F.

Allow the well to recharge after completion of purging, if necessary.
Resume pumping and adjust to a slow pumping rate (approximately 100 ml/min).
Collect the samples by pumping directly into each of the required containers.

Bottles should be filled in order of sensitivity to volatilization and oxidation as
discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

Filtered samples can easily be obtained by installing an in-line, 0.45 pum disposable
cartridge filter directly onto the pump discharge.

Gasoline Powered Centrifugal Suction Pump

A two-cycle gasoline-engine-powered centrifugal pump provides an effective way to rapidly
purge any well in which the depth to the pumped water level is less than about 20 to 25 feet.
This type of pump is normally used with dedicated tubing. Groundwater sampling cannot be
conducted using these pumps.

Required Equipment:

Two-cycle gasoline-engine-powered centrifugal pump

1/2" to 3/4" PE tubing of appropriate length

Flow control valve and check (foot) valve

Supply of distilled or deionized water

New disposable gloves of appropriate material

New PE sheeting

Five gallon pail, graduated in minimum one gallon increments

Water quality monitoring equipment
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Installation Instructions:

1) Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

2) Don a new pair of gloves.

3) Decontaminate equipment such as hose (if not dedicated) as outlined in
decontamination SOP.

4) A check valve should be installed on the bottom of the tubing in order to prevent
backflow of water into the well from the tubing and the pump after the pump is shut
off. The check valve will also aid in priming the pump.

5) Lower the tubing into well, being careful not to contact any surface other than the
interior of the well or the PE sheeting. The outside of the tubing should be
decontaminated following instructions in the Decontamination SOP.

6) Place the intake of the tubing as high in the well as is possible but deep enough that it
will not break suction.

Purging Instructions:

1) Refuel the pump at a location that is remote from the well, being very careful not to
spill any fuel on equipment or clothing that will be used at the well site. Pay strict
attention to the required fuel mixture (gasoline/oil) that is specified by the pump
manufacturer.

2) Place the gasoline-powered compressor as far from the well as possible in a down-
wind direction to eliminate potential exhaust impact to sampling.

3) Connect the tubing to the pump.

4) Don a new pair of gloves after handling the pump.

5) Determine the volume of water to be purged, as described previously.

6) Prime the pump using either distilled, deionized, or potable water. Use potable water
only if the source has been tested analytically and found to be clear of the constituents
of interest. Alternately, a pump equipped with a check valve on the tubing can be
primed by working the tubing in an up and down motion, as with the intertial lift
pump. This second approach should only be used if no other alternative is available
for priming the pump.

7) Start the pump.

8) Direct the pump discharge to the five gallon pail and determine the pumping rate.

9) Adjust the pumping rate to match the yield of the well.

10) Continue pumping until the necessary volume of water has been purged from the well.
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11) If the pump intake tubing has been placed deeply down into the water column for some
reason, slowly withdraw the tubing upward through the water column while it is still
running to purge all water standing above the bottom intake.

12) Dispose of the tubing after use, unless it is dedicated.

13) Monitor indicator parameters as discussed previously.

Sampling Instructions:

* A centrifugal pump is not suitable and may not be used for sample collection.

G. Peristaltic Suction Pump

A peristaltic pump can be used to purge shallow, small diameter wells at a low to modest rate.
The lift capacity is very limited with these pumps and often exceeded at groundwater depths of
greater than 20 to 25 feet (depending upon pump size). This type of pump is normally used with
dedicated tubing. Peristaltic pumps can also be used for sample collection for parameters that are
not pH or pressure sensitive. Collecting groundwater samples from these pumps is only
appropriate if approved project-specific planning documents specifically include this technique
for collecting samples.

Required Equipment:

*  Peristaltic pump, electric powered 12 VDC.

* 12 VDC power source, such as a sealed motorcycle battery or connection to vehicle
battery.

e 3/8"to 1/2" PE, PP, or Teflon® tubing of appropriate length.

e 5/8" 0D, 3/8" ID medical grade silicone tubing. Do not attempt to use Tygon® tubing.
* New disposable gloves of appropriate material.

* New PE sheeting.

* Five gallon pail, graduated in minimum one gallon increments.

*  Water quality monitoring equipment (preferably a flow through cell).

Installation Instructions:

1) Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

2) Don a new pair of gloves.

3) Replace the silicone tubing in the pump head if the pump will used for sample
collection.

4) Lower the tubing into the well, being careful not to contact any surface other than the
interior of the well or the plastic sheeting,.

22



Yerington Mine Site SOP-09
Standard Operating Procedure Groundwater Sampling

Revision 2
Revision Date: May 5, 2008

5)

Place the intake of the tubing as high in the well as possible but deep enough that it
will not break suction.

Purging Instructions:

1))
2)
3)
4)
5)
6)

7)
8)

Connect the tubing to the pump.

Determine the volume of water to be purged, as described above.

Start the pump.

Direct the pump discharge to the five gallon pail and determine the pumping rate.
Continue pumping until the necessary volume of water has been purged from the well.

If the pump intake tubing has been placed deeply down into the water column for some
reason, slowly withdraw the tubing upward through the water column while it is still
running to purge all water standing above the bottom intake.

Dispose of the tubing after use.

Monitor indicator parameters as discussed previously.

Sampling Instructions:

1))
2)

3)
4)

5)

H.

Allow the well to recharge after completion of purging, if necessary.

Resume pumping and adjust to a slow pumping rate, (approximately 100 ml/min) if the
pump is equipped with a speed control.

Collect the samples by pumping directly into each of the required containers.

Bottles should be filled in order of sensitivity to volatilization and oxidation as
discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

Filtered samples can easily be obtained by installing an in-line, 0.45 pum disposable
cartridge filter directly onto the pump discharge.

Inertial Lift Pump

An inertial lift pump is a very simple device that can be used to purge and sample wells of almost
any diameter to a depth of approximately 100 feet. This type of pump is normally dedicated to
the well. Collecting groundwater samples from these pumps is only appropriate if approved
project-specific planning documents specifically include this technique for collecting samples.

Required Equipment:

1/2" OD HDPE pump tubing
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Check valve

Electric motor driven lift arm [OPTIONAL]

Electric power source [OPTIONAL]

New disposable gloves of appropriate material

New plastic sheeting

Five gallon pail, graduated in minimum one gallon increments

Water quality monitoring equipment (preferably a flow through cell).

Installation Instructions:

1) Place new polyethylene (PE) sheet on suitable surface adjacent to well, taking care not
to step on the PE sheet.

2) Don a new pair of gloves.

3) Decontaminate equipment and pump (if not dedicated) as outlined in decontamination
SOP.

4) Install self threading valve on the bottom of the tubing

5) Lower pump slowly into the well, being careful not to contact any surface other than
the interior of the well or the plastic sheeting. When lowering the pump be
particularly sensitive to areas that suggest drag or problems in the well where the pump
could get stuck. If a problem exists do not continue, but discuss ways to investigate
with PM or senior technical personnel.

6) Place the tubing intake as high in the well as is possible but deep enough that it will
not break suction. The tubing intake can be placed deeper in the well if the inertial lift
pump will also be used for sample collection.

Purging Instructions:

1) Refuel the electric generator, if used, at a location that is remote from the well, being
very careful not to spill any fuel on equipment or clothing that will be used at the well
site.

2) Place the generator as far from the well as possible in a down-wind direction.

3) Don a new pair of gloves after handling the generator.

4) Connect the tubing to the pump arm, if used.

5) Determine the volume of water to be purged, as described above.

6) Start pumping by working the pump tubing in an up and down motion.

7) Direct the pump discharge to the five gallon pail and determine the pumping rate.

8) Continue pumping until the necessary volume of water has been purged from the well.
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9)

If the pump intake tubing has been placed deeply down into the water column for some
reason, slowly withdraw the tubing upward through the water column while it is still
running to purge all water standing above the bottom intake. This should be
accomplished by reconnecting the pump arm at progressively lower points on the
tubing and allowing the pump to operate for short periods of time. This step is not
required if the inertial lift pump will be used for sample collection.

10) Dispose of the tubing after use, unless it is left in the well.

11) Monitor indicator parameters as discussed previously.

Sampling Instructions:

1))
2)

3)
4)

5)

L

Allow the well to recharge after completion of purging, if necessary.

Resume pumping at a slow rate either by decreasing the speed of the lift arm unit or by
operating the tubing manually.

Collect the samples by pumping directly into each of the required containers.

Bottles should be filled in order of sensitivity to volatilization and oxidation as
discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

Filtered samples can easily be obtained by installing an in-line, 0.45 pum disposable
cartridge filter directly onto the pump discharge.

Domestic Water Supply System

Sampling a domestic well requires minimal equipment since the domestic water supply system
includes a pump and pressurization tank that delivers a reliable sample stream under pressure.

Required Equipment:

Five gallon bucket, graduated in minimum one gallon increments

Water quality monitoring equipment (preferably a flow through cell).

Installation Instructions:

None required.

Purging Instructions:

1))

2)

Following notification of the landowner (refer to Section 5.2.3), arrive at the location
and immediately knock on the front door to see if anyone is home and to announce
your presence. There is no reason to enter the home.

Don a new pair of gloves.
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3) Go to the outside spigot closest to the well.

4) Remove the hose from the spigot. If necessary, the hose may be left on the spigot for
purging, but it must be removed prior to sampling.

5) Turn on the spigot.

6) Measure and record the approximate purge flow rate (gpm) by conducting a bucket
test.

7) Allow at least 20 gallons to flow through the spigot. Collect the water in the bucket
and pour the purge water on the landscaping.

8) Monitor indicator parameters consisting of pH, specific conductivity, and temperature.
The domestic water supply system is considered stabilized when three consecutive
readings vary by less than 10% or pH changes by less than 0.1 pH units.

Sampling Instructions:

1) When at least 20 gallons have been purged and pH, specific conductivity, and
temperature have stabilized, the domestic water supply system is ready to be sampled.

2) Collect the samples by filling the required containers directly from the spigot. The
valve on the spigot should be turned almost to the closed position to provide a low
sampling flow rate that is as laminar as possible.

3) Bottles should be filled in order of sensitivity to volatilization and oxidation as
discussed in Section 5.1.3 or as outlined in project-specific planning documents. Care
should be taken to ensure that no head space remains in the volatile organic vials.
Certain other parameters may also require minimizing headspace (e.g., reduced or
ferrous iron).

4) Filtered samples can easily be obtained by installing an in-line, 0.45 pum disposable
cartridge filter directly onto the spigot.

5) Turn off spigot and re-attach hose.

5.2.7 Field Measurements

The final determination of pH, specific conductance, and temperature should be made
immediately upon collection of the samples. It is preferred that these parameters be measured
continuously using a water quality meter coupled with a "flow through" cell. Alternately, these
measurements would be made in an aliquot contained in a disposable plastic cup.

53

FIELD RECORDS

Accurate field records must be maintained to document groundwater sampling activities. These
records include technical field data, sample identification labels, and chain-of-custody
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information for each sample. These records are described in detail in the following sections, and
discussed in the Field Documentation and Sampling Handling SOPs.

Specifically for groundwater sampling, the field sampling records should include, at a minimum,
the following information:

* Sampling location

* Date and time

*  Condition of the well

»  Static water level (depth to water)

* Calculated well volume

*  Purging method

*  Actual purged volume

* Sample collection method

e Sample description

* Field meter calibration data

*  Water quality measurements

*  General comments (weather conditions, etc.)

All data entries should be made using black indelible ink and should be written legibly. Entry
errors should be crossed out with a single line, dated, and initialed by the person making the
correction.

54 SAMPLE SHIPMENT

Shipment of samples to an analytical laboratory is usually required upon completion of sample
collection. Proper packaging is necessary in order to protect the sample containers, to maintain
the samples at or below a temperature of 4°C, and to comply with all applicable transportation
regulations. See the Sampling Handling and Management SOP for further details.

5.5 SPECIAL REGULATORY REQUIREMENTS

A number of states and USEPA regions have specific groundwater sampling requirements that
must be followed. These requirements must be determined in advance, and should be
incorporated in to the project specific planning documents.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL

In order to assess the accuracy and precision of the field methods and laboratory analytical
procedures, quality assurance/quality control (QA/QC) samples are collected during the sampling
program according to the project Work Plan. QA/QC samples may be labeled with QA/QC
identification numbers or fictitious identification numbers if blind submittal is desired, and are
sent to the laboratory with the other samples for analyses. The frequency, types, and locations of
QA/QC samples are specified in the project QAPP or Work Plan. Examples of QA samples
include, but are not limited to, equipment rinsate blanks, field blanks, trip blanks, filter blanks,
duplicate samples, and matrix spike/matrix spike duplicate samples.

6.1 Equipment Rinsate Blanks

An equipment rinsate blank is intended to check if decontamination procedures have been
effective and to assess potential contamination resulting from containers, preservatives, sample
handling and laboratory analysis. Procedures for collection are as follows:

1. Rinse the decontaminated sampling apparatus with deionized water. Allow the
rinsate to drain from the sampling apparatus directly into the sample bottle or into a
secondary container which is then poured into the sample bottle;

2. Add any preservatives associated with the sample analytical methods to the rinsate
sample;

3. Specify (on the COC) the same analytical methods for rinsate samples as is specified
for the groundwater samples;

4. Assign the rinsate sample an identification number and label as rinsate samples; and

5. Place the rinsate sample in a chilled cooler and ship it to the laboratory with the
other samples.

A field blank sample will be collected for every 20 samples (or less) each day samples are
collected.

6.2 Field Blanks

Analyses of field blanks are used to assess the contamination of samples during sample
collection. Field blanks are prepared at a sampling location by pouring certified analyte-free
water provided by the laboratory into a preserved container. The field blank sample should be
analyzed by the same methods as the groundwater sample. An identification number shall be
assigned and recorded in the log book which groundwater sample location the field blank was
prepared at. A field blank will be collected and analyzed for every 20 investigative samples that
are collected.

6.3  Trip Blanks

Trip blanks are volatile organic samples that are prepared in the laboratory using analyte-free
water. Trip blanks are analyzed to assess VOC contamination of samples during transport and
are used only when VOCs are suspected and being analyzed in the groundwater samples. One
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trip blank (three 40 ml vials) will be included for each cooler that contains samples for VOC
analysis. At no time should the trip blanks be opened by field personnel.

6.4 Filter Blanks

Filter blanks are used to assess potential contamination introduced during the field filtering of
samples from the filter media and are applicable only if the sampling event requires filtering of
water samples. Filter blanks are collected by passing certified analyte-free reagent water
provided by the laboratory through a clean filter similar to that used during the sampling event
and from the same filter batch provided by the supplier. The collected filter blank sample shall
be analyzed by the same methods as the groundwater samples. A minimum of one filter blank
should be collected during each sample event for each batch of filters used.

6.5 Duplicate Samples

Duplicate samples are collected to assess the precision of field and laboratory components of
field samples. When collecting a duplicate groundwater sample, the original and duplicate
sample containers should be filled simultaneously, or as close to simultaneous as possible, by
moving the discharge tubing or bailer back and forth over each container until they are full.
Alternatively, the sample could be collected in one larger container, mixed, and split into the
original and duplicate samples. This method will give a more representative split but also is
more likely to introduce contamination if the larger container is reused and is therefore not
preferred.

To maximize the information available in assessing total precision, collect duplicate samples
from locations suspected of the highest contaminant concentration. Use field measurements,
visual observations, past sampling results, and historical information to select appropriate
locations for duplicate analyses.

The duplicate sample is handled and preserved in the same manner as the primary sample and
assigned a sample number, stored in a chilled cooler, and shipped to the laboratory with the other
samples. Whenever possible, the sample identification numbers for the characteristic sample and
its duplicate are independent such that the receiving laboratory is not able to distinguish which
samples are duplicates prior to analysis.

One duplicate sample shall be collected per 20 (or less) investigation samples.

6.6 Matrix Spike/Matrix Spike Duplicate Samples

An extra volume of sample media may be collected during the sampling event for performance of
matrix spike (MS)/matrix spike duplicate (MSD) analyses by the laboratory to assess laboratory
accuracy, precision, and matrix interference. Following shipment of the samples to the
laboratory, the laboratory prepares MS and MSD samples by splitting the material into three
separate sets of containers and spiking the split samples with appropriate analytes prior to
performing the extraction in order to evaluate the total of the spiked compound and whatever
quantity of the compound may be present in the sample. Results of the analyses are compared
with the results of the primary sample and the known concentrations of the spike compounds.
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The percent recovery and relative percent difference are calculated and results are used to
evaluate the precision and accuracy of the analytical method for various labeled "extra volume
samples for MS/MSD." The sample volumes required for these analyses should be coordinated
with the laboratory and are described in the project Work Plan.

At least one set of MS/MSD samples will be analyzed per 20 (or less) samples received.
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Attachment E — Groundwater Sampling Log — Low Flow Method
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Attachment A. Groundwater Sampling Checklist

Planning
[ ] Select well purging method
[] Determine well purging strategy

] Purging until of indicator parameters stabilize (£10%).

] Purge predetermined number of well volumes (usually 3 to 5).
] Low yield wells purged until dryness.

[] Others

[] Determine containerization and disposal method for purge water
[ ] Select well sampling method
[] Determine groundwater sampling sequence

Preparatory Office Activities

[] Obtain and decontaminate appropriate purging and sample collection equipment.

[] Obtain appropriate sample containers and preservatives from laboratory.

[] Inventory sample containers and preservatives.

[] Pre-label sample containers.

[ ] Initiate field data record for each well.

[ ] Communicate sampling schedule with analytical laboratory and site contact or other parties, as
required.

Preparatory Field Activities

[ ] Perform well maintenance check.

[ ] Prepare clean work area.

[ ] Determine the depth to groundwater (+0.02 ft).

[ ] Calculate the water volume standing in the well (£2%).

Well Purging

[] Place purging device at proper depth to ensure complete purging of well ( if device is not also used
for sample collection).

[ ] Purge well, following previously selected strategy.

[] Handle and dispose of purge water using previously determined method.

Well Sampling

[] Collect groundwater sample.

[ ] Fill containers and made field determinations in order of decreasing sensitivity to volatilization
and/or pH change.

[] Fill all other sample containers.

[ ] Record all technical data.

[] Maintain chain of custody records.

[] Pack and ship samples to prevent breakage, to maintain sample temperature of 4°C and to comply
with Dangerous Goods regulations.
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Attachment B. Summary of Well Sampling Equipment

Well Depth Reduce Acceptable for:
Diam. Limit Can it be Flow to pH
Description (inches) (feet) Dedicated? Materials 100ml/m? VOC Sensitive Advantages Disadvantages Manufacturers
Bailer
Tube with bottom Unlimited Unlimited Yes *«PVC Yes No Yes « Simple, inexpensive  * Awkward to use Timco:
and/or top * Teflon ® * Can yield high * Can aerate sample
check valve, * HDPE quality samples if if not used carefully
suspended by line. *SS used carefully * Increases chance Johnson:
* No power required of turbid samples Voss:
* Easily cleaned * Flow not continuous
Small Diameter (2") Electric Submersible Pump
Electrically 2-4 400 Yes * SS/ Teflon ® Yes Yes Yes * Easy to operate * High capital cost Grundfos
driven impeller * Easy to control * Awkward if not
pump. * Continuous flow dedicated
Large Diameter (4") Electric Submersible Pump
Electrically >=4 unlimited  Not typically <SS No No No * Continuous flow * May not be Grundfos
driven impeller compatible with
pump. VOC & pressure
sensitive
parameters
Peristaltic (Suction) Pump
Elastic tubing <=2 +25 Yes, * Teflon ® No Yes * Flow rate easily * Loss of VOC due to Isco,
that is sequentially internal elastic * HDPE controlled, continuous  reduced pressure Masterflex
squeezed by rollers. tubing & pump * PP * Portable * Requires power
tubing * Inexpensive source
* No pump contact * May require
with sample priming
+ Can impede access
Notes:
SS: Stainless Steel VAC: Voltage AC Source VOCs: Volatile Organic Compounds

HDPE: High density polyethylene

PVC:  Polyvinyl Chloride

PP:
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Attachment C - Purging and Sampling Equipment Matrix

Methods 4inch wells 2 inch wells <2 inch wells
Water Level < 20' W.L.>20' Water Level <20' W.L.>20' Water Level <20' W.L.>20'
Cs>0.2 Cs<0.2 Cs>0.2 Cs<0.2 Cs>0.2 Cs<0.2

Sample Sample Sample Sample Sample Sample Sample Sample Sample
Methods Described in this SOP
Bailer Y| - Y - Y| 1 - Y - Y - Y| 1 - Y}Y| - Y)Y - Y)Y - Y
2" Electric Submersible Pump Y|Y Y Y Y Y Y Y Yly|y Y} ~-|- ~-}-11- -1-1|- -
4" Electric Submersible Pump Y Y -!1- -1r-!/rM-- -1r-!/rMr-- -1r-!/r- -1r-1/1- -1r-1- -
Peristaltic Pump Y| C Y| - - - - - -1Y]| C Y| - - - - - -1Y]| C Y| - - - - - -
Other Methods To Consider
Bladder Pump Y|Y YlY|Y Y 1 - - -] - - -] - -
Gas Driven Piston Pump Y|Y YLlY]Y Y1 -!1- -1-1- -1-1- -
Centrifugal Pump Y| - - - - - - - -1Y| - - - - - - - -1Y| - - - - - - - -
Syringe Sampler -1y Y]l -1l1Y Y]}l -]lY Y}-|Y Y]} - -- -!1- -1-1- -1-1- -
Inertial Lift Pump Y| C Y]JY]|C Y I C Y]JY]|C YlY Y Y| C YJY|C YJY|C Y

Notes: W.L. - Water Level
Cs - Specific Capacity (gallons per foot of drawdown)
VOC - Volatile Organic Compounds
Y -Recommended method.
C - Conditionally acceptable Method, based upon technical concerns.
I - Inefficient method but technically acceptable.
-~ -Not recommended or not feasible.
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BROWN axop

CALDWELL

Project Information

GROUNDWATER SAMPLING LOG
Purge Method

Well Information

NEwy old
Project Name: Well ID:
Project Mumber: Casing Diameter; in * multiplier
Date: Total Deptt fthitoc
Samplers: Screen Interval fthgs
Approx depth to water ftatoe
Start Tirme Depth of Pump ftitoc
Sample Time Sarnple Pump Type
Approx, purge volume o3l
Furge YWiater Containment
Measured Informati
Depth to Water fthtos Maote:
Purmp Used
Pump Deconned Before Llse yes no
Actual Depth of Pump fthtoc
FPurmp Settings
Well Purging Record
. Purge Total PH Conductivity Temperature .
TMe | Flowrate | Gals | 5.U. | Della | uSim |%RPD™| °C_ |%RFD™ Turbidity
Minimum criteria Jx Casing +- 0.1 +- 3% +- 3%
Sample Collection Record
: Sample Container Field Prep .
Sample 1D Date Tirme Ciy Size T Filter Y Analysis Lab
1 500 ml P M Mone  [Alk TA-IRY
1 260 ml ] M HCl  |Toc TA-IRY
1 500 ml P bl HMO,  |Metals TA-IRY
7 1000 mil F Y HMOD,  [Radiocher TAR

Duplicate Sample ID

Field Blank Sample ID

Equip. Blank Sample
Other QC: MS/MSD
Lewel %'

D

(TO-D%Y) * Multiplier) *3 = Total Purge “%olume

T 8" Steel=2.653 gal/ft

*B" 580 PYC = 1.35 galit
*4" 540 PVC = 0.65 galit
*2" 540 PYVC = 0.16 galit

“RPD %= 200+

Hy-¥g

R+




Groundwater Sampling Log - Low Flow Method

Project:  Yerington Mine site, MY Event: Wil 10 BROWN axo
Client:  Atlantic Richfield CALDWELL
Project # 134557 Date: Static Water Level:
Time Pump Rate|Vol remove| Temperature SC Do PH ORP Turbidity Depth to Water
min ml/min Liters Deg C | %RPD [ uSicm | %RPD | mglL “RPD 50 Delta my “%RPD HTU “RPD Ft Drawdown

Criteria |60 max 100-500 mlmin +I- 3% +i- 3% +I-10% +i- 0.1 +-10my Or10% = 10 NTU or +/- 10% [=0.3 ft or 2% of aguifier|
Sample ID: Sample Date and Time: Sampler:
Analysis Requested: HDEP Profile 2 Volume:Filtered| Preservative: (|OC Sample ID: Bladder Pump Information:

X Dizzolved Metals =00 ml ki HROS Duplicate DC Comp Gaszoline Comp Comp Gas

¥ |Radionuclides 7L ki HROF MSMASD Cycoles per Minute

in Lewvel IV
w e, ph, Alkalinity soam | M NONE : Pressure (PS1)
Sulfate, MitrateMitrite Field Blank
W Toe 250 ml il HiCl E2 Rinzate Blank Refill Time
Dizcharge time
Comments: WRPD = 200 % Fead 1 - Read 2
Fead 1+ Read 2
3 Conzecutive stable readings
befare sampling

Field Rewview: QAT Review:




