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Foreword

The mission of the Water Resources Division of the U.S. Geological
Survey (USGS) is to provide the information and understanding
needed for wise management of the Nation’s water resources.
Inherent in this mission is the responsibility to collect data that
accurately describe the physical, chemical, and biological
attributes of water systems. These data are used for environmental
and resource assessments by the USGS, other government and
scientific agencies, and the general public. Reliable and objective
data are essential to the credibility and impartiality of the water-
resources appraisals carried out by the USGS.

The development and use of a National Field Manual is necessary
to achieve consistency in the scientific methods and procedures
used, to document those methods and procedures, and to
maintain technical expertise. USGS field personnel use this
manual to ensure that data collected are of the quality required to
fulfill our mission.

Robert M. Hirsch
Chief Hydrologist
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Edited by Franceska D. Wilde, Dean B. Radtke,
Jacob Gibs, and Rick T. Iwatsubo

ABSTRACT

The National Field Manual for the Collection of Water-Quality Data
(National Field Manual) describes protocols and provides
guidelines for U.S. Geological Survey (USGS) personnel who
collect data used to assess the quality of the Nation’s surface-water
and ground-water resources. This chapter addresses methods to be
used in processing water samples to be analyzed for inorganic and
organic chemical substances, including the bottling of composite,
pumped, and bailed samples and subsamples; sample filtration;
solid-phase extraction for pesticide analyses; sample preservation;
and sample handling and shipping.

Each chapter of the National Field Manual is published separately
and revised periodically. Newly published and revised chapters
will be announced on the USGS Home Page on the World Wide
Web under "New Publications of the U.S. Geological Survey." The
URL for this page is <http://water.usgs.gov/lookup/get?newpubs>.

INTRODUCTION

As part of its mission, the U.S. Geological Survey (USGS) collects
the data needed to assess the quality of our Nation’s water
resources. The National Field Manual for the Collection of Water-
Quality Data (National Field Manual) describes protocols (required
and recommended procedures) and provides guidelines for USGS
personnel who collect those data on surface-water and ground-
water resources. Chapter AS describes methods to be used in
processing water samples to be analyzed for inorganic and organic
chemical substances, including the bottling of composite,

Processing of Water Samples 5/99 Introduction
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pumped, and bailed samples and subsamples; sample filtration;
solid-phase extraction; sample preservation; and sample handling
and shipping. Formal training and field apprenticeship
are necessary in order to implement correctly the
procedures described in this manual.

The National Field Manual is Section A of Book 9 of the USGS
publication series "Techniques of Water-Resources Investigations"
(TWRI) and consists of individually published chapters designed
to be used in conjunction with each other. A list of TWRI
publications is included at the end of this report. Chapter
numbers are preceded by an "A" to indicate that the report is part
of the National Field Manual. Other chapters of the National Field
Manual are referred to in the text by the abbreviation "NFM" and
the specific chapter number (or chapter and section number). For
example, NFM 6 refers to chapter A6 on "Field Measurements" and
NFM 6.4 refers to the section in Chapter A6 on field measurement
of pH.

The procedures described in this chapter represent protocols that
are applicable to most USGS studies involving the collection of
water-quality data. Modification of required and recommended
procedures to fulfill study objectives or to enhance data quality
must be documented and published along with the data and data
interpretation.

PURPOSE AND SCOPE

The National Field Manual is targeted specifically toward field
personnel in order to (1) establish and communicate scientifically
sound methods and procedures, (2) encourage consistency in the
use of field methods for the purpose of producing nationally
comparable data, (3) provide methods that minimize data bias
and, when properly applied, result in data that are reproducible
within acceptable limits of variability, and (4) provide citable
documentation for USGS water-quality data-collection protocols.
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The purpose of this chapter on processing water samples is to
provide field personnel and other interested parties with a
description of the required and recommended procedures
routinely used in USGS studies to composite, subsample, filter,
preserve, and ship surface-water and ground-water samples to the
USGS National Water Quality Laboratory (NWQL) for analysis.
The sample processing procedures presented can be applied to the
majority of samples that are analyzed routinely by NWQL for
inorganic constituents and organic compounds. Samples that
require special analysis or samples that are to be sent to other
laboratories for analysis might require different processing
procedures, the protocols for which are beyond the scope of this
chapter.

REQUIREMENTS AND RECOMMENDATIONS

As used in the National Field Manual, the terms required and
recommended have USGS-specific meanings.

Required (require, required, or requirements) pertains to USGS
protocols and indicates that USGS Office of Water Quality policy
has been established on the basis of research and (or) consensus of
the technical staff and have been reviewed by water-quality
specialists and selected District! or other professional personnel,
as appropriate. Technical memorandums or other internal
documents that define the policy pertinent to such requirements
are referenced in this chapter. Personnel are instructed to use
required equipment or procedures as described herein. Departure
from or modifications to the stipulated requirements that might
be necessary to accomplishing specific data-quality requirements®
or study objectives must be based on referenced research and good
field judgment, and be quality assured and documented.

IDistrict refers to an office of the USGS, Water Resources Division, located in any of
the States or territories of the United States.

2As used in this report, data-quality requirements are that subset of data-quality
objectives pertaining to the analytical detection level for concentrations of target
analytes and the allowable variability that fulfill study objectives.

—9
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Recommended (recommend, recommended, recommendation)
pertains to USGS protocols and indicates that USGS Office of
Water Quality policy recognizes that one or several alternatives to
a given equipment selection or procedure are acceptable on the
basis of research and (or) consensus. Specific data-quality
requirements, study objectives, or other constraints might affect
the choice of recommended equipment or procedures. Selection
from among the recommended alternatives must be based on
referenced research and good field judgment. Reasons for the
selection should be documented. Departure from or modifications
to recommended procedures must be quality assured and
documented.

FIELD MANUAL REVIEW AND REVISION

Chapters of the National Field Manual will be reviewed, revised,
and reissued periodically to correct any errors, incorporate
technical advances, and address additional topics. Comments or
corrections can be sent to NFM-QW, USGS, 412 National Center,
Reston, VA 20192 (or direct electronic mail to nfm-
owq@usgs.gov). Information regarding the status and any errata
of this or other chapters can be found at the beginning of the
electronic version of each chapter, located in the Publications
section of the following Web site: http://water.usgs.gov/lookup/
get?owq.

Newly published and revised chapters will be announced on the
USGS Home Page on the World Wide Web under "New
Publications of the U.S. Geological Survey," at http://
water.usgs.gov/lookup/get?newpubs.
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Sample processing forms a continuum
with sample collection (NFM 4) and

involves the compositing, subsampling Sample processing:
(splitting), filtration, solid-phase the measures taken

extraction, preservation, and shipment to prepare and
of samples. Samples are most vulnerable preserve a water
to sampling artifacts, contamination, sample as or after

incorrect chemical treatment, and .g s 11 d
mislabeling during sample processing. it is .Co ecte

Samples must be processed as soon as and shipped for
possible after collection.3 laboratory analysis.

GENERAL INFORMATION S§.0
By D.B. Radtke and ED. Wilde

How samples are processed depends on the targeted analytes and
the intended use of the data. Processing procedures for some
analytes might require modification of standard processing
procedures, as described in section 5.6. Equipment
components must be made of materials that (1) will not
contribute or sorb target analytes to or from the water
sample, and (2) can withstand cleaning solutions.

3Consult NFM 4 for collection of water samples, and in addition, NFM 1 for field
preparations, NFM 2 for equipment selection, NFM 3 for equipment cleaning, NFM
6 for field measurements, NFM 7 for biological indicators, NFM 8 for bottom-
material samples, and NFM 9 for field safety.
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PREPARATORY PROCEDURES 5.0.1

Use of the procedures described in this section will help to avoid
mistakes and preserve sample integrity. Protocols that are
applicable to most sampling efforts for surface water are described
in detail in Horowitz and others (1994). Koterba and others (1995)
describe the protocols for ground-water sampling that were
designed for the National Water-Quality Assessment (NAWQA)
Program; these protocols are generally applicable to the routine
collection of ground-water samples. Field personnel are
responsible for being familiar with any specific sampling protocols
that might be required for their studies and programs, especially
those that differ from the routine procedures covered by this field
manual. For example, field procedures, bottle type, and sample
preservation requirements differ for samples collected as part of
the USEPA Drinking Water Program (National Water Quality
Laboratory Technical Memorandum 97.05%).

» To minimize delays in sample processing, calibrate field
instruments (NFM 6), and set up processing equipment and
supplies in the work area before collecting the sample.

» Clean-sampling procedures are recommended as a general
practice when processing raw samples, particularly those for
analysis of trace levels of inorganic and organic analytes.

» Clean-sampling procedures such as Clean Hands/
Dirty Hands techniques (NFM 4) are required when
collecting samples to be filtered for analysis of trace
elements (Office of Water Quality Technical Memorandum
94.09; Horowitz and others, 1994; Koterba and others, 1995).

4The technical memorandums referenced in this manual are available on the
World Wide Web; see “Selected References and Internal Documents” for
memorandum titles, dates, and the Web Site address.

Processing of Water Samples 5/99 General Information
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» When using Clean Hands/Dirty Hands techniques:

— Designate the Clean Hands (CH) person and the Dirty Hands
(DH) person before field work begins (table 4-2 in NFM 4).

— CH duties: Has the only contact with the sample bottle;
transfers sample from sampler to splitter; filters, extracts, and
preserves sample.

— DH duties: Operates sampling equipment and manages any
contact with potential sources of contamination (for
example, the churn carrier and pumps).

— CH and DH: Both must wear appropriate disposable,
powderless gloves (vinyl, latex, or nitrile for inorganic work;
latex or nitrile for organic work).

» Check sample-designation codes and processing
requirements for each sample. Requirements depend
on program and laboratory protocols, study objectives, and
data-quality requirements. Laboratory codes and processing
requirements are summarized in Appendixes A5-A, B, and C.

— Organic analytes. Identify the bottle requirement by
checking the sample designation code (see in-text table
below and Appendix A5-A). Use only containers that arrive
clean, baked, and capped. Discard any bottles that
arrive uncapped.

- Inorganic and radiochemical analytes. Identify the
bottle requirement by checking the sample designation code
(see in-text table below and Appendixes A5-B and A5-C). For
example, samples to be acidified must be collected in bottles
that arrive from the laboratory acid rinsed and capped;
discard any acid-rinsed bottles that arrive uncapped.
Prerinse all bottles used for nutrients, major-ion, and trace-
element samples with deionized water (DIW) before
sampling. Field rinse bottles with the water to be sampled, if
a field rinse is specified (section 5.0.3 and Appendixes A5-B
and A5-C).

U.S. Geological Survey TWRI Book 9 Chapter A5.  5/99
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Common organic-compound sample-designation codes for
the National Water Quality Laboratory of the U.S.
Geological Survey

[Refer also to Appendix A5-A. ml, milliliters; °C, degrees Celsius]

Sample
designation Bottle description and sample preservation
code

VOC 40-mL amber glass vials, laboratory cleaned and baked, for analysis
of volatile organic compound sample (VOC or VOA); sample
chilled to or below 4°C without freezing. Some programs
require chemical treatment.

GCC 1-L amber, glass bottle, laboratory cleaned and baked, for various
types of pesticides and organic-compound samples other than
VOCs; sample chilled to or below 4°C without freezing.

TOC, DOC 125-mL amber glass bottle, laboratory cleaned and baked, for total
(TOC) or dissolved (DOC) organic carbon; sample chilled to 4°C
or below without freezing.

Common inorganic-constituent sample-designation codes of
the National Water Quality Laboratory of the U.S.
Geological Survey

[Refer also to Appendix A5-B and A5-C. mL, milliliter; <, less than; °C, degrees Celsius;
L, liter]

Sample
designation Bottle description and sample preservation
code

RA, FA 250-, 500-, or 1,000-mL polyethylene bottles, acid-rinsed, capped,
to be filled with raw (RA) or filtered (FA) samples and acidified
with nitric acid to pH <2.

RU, FU 250-, 500-, or 1,000-mL polyethylene bottles, uncapped, to be
filled with untreated raw (RU) and filtered (FU) samples.

FCC 125-mL polyethylene bottles, uncapped, to be filled with filtered
(FCC, brown bottle) sample for nutrient analysis and chilled to or
below 4°C without freezing.

WCA, FCA 125-mL polyethylene bottles, uncapped; to be filled with raw

(WCA, uncolored bottle) or filtered (FCA, brown bottle) sample
for nutrient analysis, treated with sulfuric acid, and chilled to or
below 4°C without freezing.

RAM, FAM 250-mL glass bottles, acid-rinsed, capped, to be filled with raw
(RAM) or filtered (FAM) sample for mercury analysis, and treated
with nitric acid/potassium dichromate solution.

FAR 1-L polyethylene bottles, acid rinsed, capped, to be filled with
filtered (FAR) samples for radiochemical analysis and treated with
nitric acid to pH <2.

Processing of Water Samples 5/99 General Information
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» Clean equipment and supplies as directed in NFM 3.

Organic analytes. All containers arrive precleaned and
baked from the laboratory. Do not prerinse or field rinse
these glass bottles or vials. Samples to be analyzed for
organic compounds are hereafter referred to as organic-
compound samples.

Inorganic analytes. Prerinse bottles with DIW and store
half filled with DIW. This procedure is required for all FA
samples with target analytes at parts-per-billion (ppb)
concentrations, and is recommended for all samples to be
analyzed for inorganic constituents (hereafter referred to as
inorganic-constituent samples) that also require field-rinsed
bottles.

> Set up a clean work area at the field site for sample
processing. (An appropriate area includes, for example, a
mobile laboratory, a water-quality field vehicle (NFM 2), or
clean space in a building near the sampling site.)

Protect the area from airborne sources of contamination such
as dust, vehicle emissions, and vapors from inorganic
chemicals and organic solvents.

Spread sheeting over the area where samples are to be
processed. For inorganic-constituent samples, use plastic
sheeting. For organic-compound samples, use aluminum foil.

» Prevent direct contact with potential source(s) of
contamination.

Exclude airborne particulates by processing samples onsite in
processing and preservation chambers.

Handle anoxic samples rapidly and under an inert gas atmos-
phere (NFM 4.0.3).

Keep hands gloved and away from potential sources of
contamination while processing samples. While filling the
sample bottle, the sample must not come in contact with
gloved hands.

» Keep sample-processing equipment covered with a
clean, noncontaminating material when not in use; keep
sample bottles capped and covered or bagged.

U.S. Geological Survey TWRI Book 9 Chapter A5.  5/99
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SEQUENCE FOR PROCESSING SAMPLES 5.0.2

The order of sample collection, processing, and preservation for
specific analytes should be determined before beginning field
work and adhered to consistently. The recommended sequence for
sample collection and processing is based on logistics for
maintaining sample integrity and differs for ground-water and
surface-water sampling. The recommended sequence can be
modified, depending on the types of samples to be collected and
on data objectives. In general, process samples in the order
indicated on table 5-1.

>

For ground-water sampling, the amount of well purging
might affect concentrations of VOCs measured in the
ground-water samples (Gibs and Imbrigiotta, 1990).
Therefore, VOC samples are collected first.

When sampling either surface water or ground water for
inorganic analyses,

— Filter trace-element samples first, as prescribed and explained
in section 5.2 and in Horowitz and others (1994).

— Next, filter nutrient, major ion, and other inorganic-
constituent samples having concentrations that will not be
appreciably affected as nominal pore size of the filter media
decreases.

— Filter the alkalinity sample (NFM 6) with the other anions.

When composite samples of surface water are processed,
samples for analysis of organic compounds usually
are processed first and are taken from a noncontaminating
compositing device separate from that for inorganic-
constituent samples, unless a cone splitter is used
(section 5.1).
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Table 5-1. Recommended sequence for processing samples

1. Organic compounds—Raw (wholewater or unfiltered) samples first, followed by filtered
samples. Do not field rinse bottles. Chill immediately
a. Volatile organic compounds (VOCs).
b. Pesticides, herbicides, polychlorinated biphenyls (PCBs) and other agricultural and industrial
organic compounds.

2. Total organic carbon (TOC), dissolved organic carbon (DOC),! and suspended organic carbon
(SOQ). Chill immediately.

3. Inorganic constituents, nutrients, radiochemicals, isotopes: For ground water, filtered
samples first, followed by raw samples. For surface water, raw samples first, followed by
filtered samples. (Field rinse each bottle, as required.)

a. Trace metals.

b. Separate-treatment constituents (such as mercury, arsenic, selenium) and major cations.

c. Major anions, alkalinity, and nutrients. Chill nutrients immediately.

d. Radiochemicals and isotopes. (Bottle-rinse, filtration, and preservation requirements depend
on analysis to be performed (section 5.6 and Appendix A5-C.)?)

4. Radon and chlorofluorocarbons.? Do not rinse bottle.
5. Microorganisms (NFM 7).

1TOC and DOC samples can be collected whenever most appropriate for the specific field
operation.

2Radon and chlorofluorocarbon and most isotope samples are collected outside of the processing
chamber.

5.0.3 FIELD RINSING OF BOTTLES USED TO
CONTAIN SAMPLES FOR ANALYSIS OF
INORGANIC CONSTITUENTS

Most polyethylene sample bottles and only those glass sample
bottles that are designated for analysis of inorganic constituents
(inorganics bottles) are field rinsed as described in table 5-2. Check
Horowitz and others (1994) and the laboratory requirements
(summarized in Appendixes AS5-B and AS5-C) for more detailed
discussions of field rinsing. The field-rinse water normally is
the same as the water that will fill the sample bottle: use
wholewater sample for raw (unfiltered) samples and
filtrate for filtered samples.
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» If the volume of sample obtained for processing is limited,
DIW of the appropriate quality may be substituted as the
rinse solution for the first two of the three required rinses.

» Wear disposable, powderless gloves while processing sam-
ples.

Check analyte requirements before field
rinsing bottles. For example, DO NOT field

rinse glass bottles that are designated for

analysis of organic compounds.

Table 5-2. Directions for field rinse of bottles used to contain samples for
inorganic-constituent analysis

[DIW, deionized water; mL, milliliters]

Bottle Preparation

* If bottles were previously rinsed and half-filled with DIW', discard DIW and rinse once only with
the water to be sampled. Use filtrate for filtered samples and wholewater for raw samples.

* If bottles were not prerinsed with DIW, rinse twice with DIW onsite, followed by one field rinse
with the water to be sampled (use only 25-mlL filtrate for bottle rinse for the filtered sample'-2).

Field-Rinse Technique

1. Put on disposable, powderless gloves.
2. Fill sample bottle about 1/10 full of rinse water. Cap bottle.

3. Shake the bottle vigorously to rinse all interior surfaces.

4. Discard rinse water by swirling the solution out of the bottle.

5. Shake off adhering droplets.

TRequired for filtered trace-element samples (Horowitz and others, 1994).
2Refer to section 5.2.1.A for detailed guidance relating to surface-water and ground-water
samples.
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RAW SAMPLES S.1

By D.B. Radtke, A.]J. Horowitz,
Jacob Gibs, and ED. Wilde

Raw samples, commonly referred to as wholewater or unfiltered
samples, are collected directly into the appropriate type of sample
bottle from the sampling device (such as a submersible pump,
sample-compositing device, peristaltic pump, or cone splitter). It
is recommended that this sample collection take place within a
processing chamber, especially if analyte concentrations are
expected to be near the detection limit, to prevent contamination
from airborne sources.

» Equipment must be clean before samples are collected and
processed.

» Disposable, powderless gloves must be worn throughout
sample collection and processing. In order to withstand the
solvents or chemicals that could be contacted, vinyl gloves
are adequate for inorganic work, but use of organic solvents
for organic work requires latex or nitrile gloves.

COMPOSITES AND SUBSAMPLES 5.1.1

Surface-water samples normally are composited and processed
through sample splitting (subsampling) devices (NFM 2). Ground-
water samples are not composited but are pumped either directly
through a splitter or through a filtration assembly (filter assembly)
into sample bottles, unless a bailer or other thief-type sampler is
used to collect the sample. Inorganic-constituent samples usually
are composited in the churn splitter, and organic-compound
samples commonly either are composited in a 20-L glass,
fluorocarbon polymer, or metal container, or are processed
through a cone splitter.

Only the Clean Hands person fills sample
bottles with water withdrawn from the

churn or cone splitter (NFM 4).
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Two types of water-sample splitters commonly used by the USGS
are the polypropylene churn splitter (churn) and the fluorocarbon
polymer cone splitter (cone).® Each splitter has specific advantages
and disadvantages (NFM 2.2.1). By convention, the churn usually
is used only for inorganic-constituent (and possibly for suspended
organic carbon) samples. The churn is constructed of plastic
materials that can potentially affect concentrations of other
organic compounds. The cone is constructed of fluorocarbon
polymer material and can be used for either inorganic-constituent
or organic-compound samples. Program or study protocols
might dictate which equipment to use.

» Either the churn or cone splitter can be used for splitting raw
samples with suspended-sediment concentrations up to
1,000 mg/L.

» Only the cone splitter can be used for splitting raw samples
with suspended-sediment concentrations up to 10,000 mg/L
(Office of Water Quality Technical Memorandum 97.06).

» The splitting accuracy of the cone splitter is unknown for
suspended-sediment concentrations between 10,000 to
100,000 mg/L (Office of Water Quality Technical
Memorandum 97.06), but data are available that indicate the
splitting accuracy of the cone is unacceptable at
concentrations of 100,000 mg/L or more.

5.1.1.A Churn-Splitter Procedure

Subsamples collected from the composite sample in a churn
splitter must be processed according to the specific procedures
described below, using Clean Hands/Dirty Hands (CH/DH)
techniques as applicable.

1. Assemble sample-processing equipment and supplies on a clean
work surface.

e Put on appropriate, disposable, powderless gloves (gloves).
(Wearing multiple pairs of gloves at one time provides an
efficient means of changing gloves quickly.)

SConsult the following references for more detailed information about the churn
and cone splitters: Office of Water Quality Technical Memorandums 76.24-T,
80.17, 94.13, and 97.06; Capel and others (1995); and Capel and Larson (1996).
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¢ If hand contact is made with a potential contaminant, remove
the outer (contaminated) gloves before continuing with
sample processing.

e For CH/DH techniques: Remove churn splitter and inner bag
from churn carrier. Leave the churn carrier and outer bag
outside the processing area (vehicle or building).

2. Place all prelabeled wholewater or suspended-material bottles
within easy reach of the churn spigot.

3. Churn the composite sample at a uniform rate by raising and
lowering the disk inside the churn splitter with smooth, even
strokes.

e When churning, the disk should touch bottom on every
stroke, and the stroke length should be as long as possible
without breaking water surface. Do not break the surface
of the water.

¢ The churning rate should be about 9 inches per
second (in/s). If the churning rate is significantly greater
than 9 in/s, or if the disk breaks the surface of the water,
excessive air is introduced into the sample and could affect
dissolved gases, bicarbonate, pH, and other characteristics of
the sample.

¢ Inadequate churning can result in withdrawal of nonrepresen-
tative wholewater or suspended-material samples.

4. Pre-mix the composite sample by churning for about 10 strokes
to uniformly disperse suspended material before subsampling.

5. Raw subsample. Withdraw the raw subsamples for wholewater
or suspended-materials analyses first.

e Withdraw an adequate volume of sample water for the field
rinse while continuing to churn.

¢ Withdraw the first subsample. The first subsample
withdrawn from the churn should be the largest volume
required (usually a 1-L sample).

e Do not interrupt the churning/subsampling process, if
possible. If an interruption occurs, reestablish the churning
rate and remix the sample by churning ten strokes before
resuming subsampling.

¢ As the volume of composite sample in the churn decreases,
adjust the stroke length to maintain a churning rate of about
9 in/s and avoid breaking the surface of the water being
sampled.
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6. Check requirements for sample preservation. For raw samples
that require chemical treatment 0 Go to section 5.4.

e For raw samples that require chilling without chemical
treatment(s)—Pack samples in ice or refrigerate as quickly as
possible. Maintain at or below 4°C without freezing
(section 5.4).

e For raw samples that do not require chilling or chemical
treatment—Set samples aside in a clean area for shipping to
the laboratory (section 5.5).

7. Filtered samples [ Go to section 5.2. After wholewater or
suspended-material subsampling is complete, use the remainder
of the composite sample in the churn for filtered samples.

8. Empty the churn after the required number of samples has been
processed.

¢ If the churn will be reused during the field trip, disassemble
and field clean onsite while still wet, as described in NFM 3.

¢ If the churn will not be reused during that trip, rinse with DIW
before it dries out, place it in a plastic bag and in the churn
carrier to be transported back to the office laboratory for
cleaning.

9. Document on field forms and in field notes the types of samples
collected and the splitting procedures used.

A field blank might be required after all

sampling and processing equipment has
been field cleaned (NFM 4.3).

TECHNICAL NOTES: Subsamples totaling 10 L and 5 L can
be withdrawn from the 14-L and 10-L churn, respectively,
for samples for wholewater analysis. The sample volume
remaining in either churn may be used for filtered samples.

The churn splitter is used to split samples with particle sizes
< 250 pym and suspended-sediment concentrations < 1,000
mg/L. Splitting accuracy becomes unacceptable at particle
sizes > 250 ym and concentrations > 1,000 mg/L.
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Cone-Splitter Procedure 5.1.1.B

Inorganic-constituent and organic-compound samples can be
split using a fluorocarbon polymer (Teflon™) cone splitter.
Although the cone splitter is used primarily for simultaneous
distribution of surface-water samples into bottles, the cone also
can be used similarly for a bailed or composited ground-water
sample. The sample is poured into the splitter from the sampling
device or transferred from a noncontaminating compositing
container. If used for splitting pumped ground-water samples, the
sample is pumped directly into the cone splitter.

1. Put on appropriate, disposable, powderless gloves (gloves).
Remove cone splitter from protective covering.

2. Prepare a processing area that is protected from dust and fumes.
Preferably, the cone splitter is installed in a processing chamber
or covered with a large plastic bag.

3. Install cone splitter (see NFM 2, fig. 2-10, for a labeled diagram).
The cone splitter is built to close tolerances to achieve
accurate and reliable operation and requires the
following:

¢ Use a bhull’s-eye level to level the cone splitter: this is
critical for accurate performance.

¢ All tubes exiting the cone splitter must be the same length, as
short as possible, and precleaned. Organic-compound
samples require fluorocarbon polymer tubing. Carry a
separate set of tubes for each site, and clean all sets on return
to the office laboratory. If extra tubes are not available, do not
reuse tubes for multiple sites without first cleaning them.

e Push tubes as far as possible into the fittings on the splitter.

Minimize atmospheric contamination—
Cover the cone splitter and sample

bottles during the sample splitting

process and when not in use.
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4. Field rinse cone splitter and the appropriate sample bottles with

the water to be sampled. Do not field rinse laboratory-
cleaned and baked glass bottles.

a. Open cover to access cone-splitter reservoir. (Flap or access
slots for hands can be cut into the plastic bag covering the
splitter.)

b. Transfer 2 to 4 L of the sample into the cone-splitter reservoir.
Some splitter reservoirs may be retrofitted with a funnel to
ease pouring.

c. Close cover and lightly tap splitting system to dislodge
adhering water drops. Discard rinse water.

d. Field rinse bottles for raw samples (RA, RU, and so on) with
wholewater sample. Do not use the water sample previously
processed through the cone splitter; follow directions in
table 5-2.

. Place bottles for raw samples under outlet tubes. Complete

splitting procedure first with bottles for organic-compound
samples, next with bottles for inorganic-constituent samples.

e Place outlet tubes into sample bottles to prevent spilling.
Outlet tubes should not extend beyond the neck of
the sample bottle. Do not submerge the ends of
outlet tubes in the sample.

* Outlet tubes can be combined to collect various combina-
tions of volumes of the original sample. Make sure no back
pressure results from restrictions of water and air flow if
combining outlet tubes into a single bottle.

e Direct sample discharge from unused outlet tubes to waste.

. Pour (or pump) sample into cone splitter. If hand contact is made

with a potential contaminant while using CH/DH techniques,
remove outer contaminated glove(s) or put on a new pair of
gloves before transferring sample to cone splitter.

a. Gently shake or agitate sample for at least 10-15 seconds to
resuspend any particulate matter present in sampler bottle or
discrete sampler (such as a bailer).
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b. Transfer sample to cone-splitter reservoir (some splitter
reservoirs may be retrofitted with a funnel to ease filling).

e Open cone-splitter cover and invert sampler or compositor
containing sample over splitter reservoir. (If using a bailer,
empty through bottom-emptying device. If using a pump,
hold sample line over the cone-splitter reservoir and pump
sample directly into the cone splitter.)

¢ First, collect organic-compound samples into clean, baked
glass bottles (Appendix A5-A).

e Next, collect inorganic-constituent samples into cleaned
and field-rinsed polyethylene bottles or as designated
(Appendix A5-B or A5-C).

c. Maintain a head of water above the splitter standpipe to
prevent air from entering the splitting block while rapidly
transferring the sample. Do not spill any of the sample
when pouring or pumping it into the cone splitter.

d. For proper operation, the splitter standpipe must be
discharging at full-flowing capacity.
¢ Never overfill sample bottle.

¢ Always transfer the entire composite sample into
cone splitter for thorough distribution into the sample
bottles.

. When splitting the samples, avoid exposing samples to

direct sunlight or freezing conditions. During sample
splitting, the temperature of samples from the cone splitter
should remain constant.

Close cone-splitter cover.

. After flow has stopped, lightly tap the cone splitter to dislodge

adhering drops.
Remove sample bottles and cap them immediately.

To obtain smaller subsample volumes, position bottles at
cone outlet ports and pour a sample from the preceding set of
split samples into the cone splitter. For inorganics only,
remember to rinse each new set of polyethylene sample
bottles with DIW and sample as previously directed
(sections 5.0.1 and 5.0.3).
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12. If multiple passes through the cone are required, randomize the
ports selected. This minimizes bias from differences in ports
caused by manufacturing processes.

13. Check requirements for sample preservation. For samples that
require chemical treatment 0 Go to section 5.4.

e For raw samples that require chilling without chemical
treatment(s)—Pack samples in ice or refrigerate as quickly as
possible. Maintain samples at or below 4°C without freezing
(section 5.4).

e For raw samples that do not require chilling or chemical
treatment—Set samples aside in a clean area for shipping to
the laboratory (section 5.5).

14. Filtered samples 0 Go to section 5.2. Remember to use only
sample filtrate for the bottle field rinse.

15. Clean cone splitter, following instructions in NFM 3.

e Disassemble and clean in the field before reusing. Field
cleaning between sites must be done onsite while the cone
splitter is still wet.

e If the cone splitter will not be reused immediately, rinse with
DIW and place in a plastic bag for transporting back to the
office laboratory for cleaning.

16. Document on field forms and in field notes the types of samples
collected and the splitting procedures used.

A field blank might be required after

sampling and processing equipment

has been field cleaned (NFM 4.3).
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GROUND WATER: PUMPED AND 5.1.2
BAILED SAMPLES

Steps for filling bottles with raw sample pumped from water-
supply wells and monitoring wells are described in this section
(refer also to section 5.6 and Appendixes A5-A, A5-B, and AS-C).
The equipment needed and the procedures required to purge a
well and withdraw the sample are described in NFM 2 and NFM 4,
respectively, and are only briefly described below.

The recommended method for withdrawing ground-water
samples from conventional supply or monitoring wells is to use a
submersible or peristaltic pump and to pump the sample directly
to a processing chamber (or to a glove box filled with inert gas).°
Ground-water samples collected using a bailer or other discrete
sampling device can be processed either as described under 5.1.1
(composites and subsamples) or within a processing chamber (or
glove box), as described later in this section.

Only the Clean Hands person fills the
sample bottle inside of the sample-

processing chamber (NFM 4).

Collect/process equipment blanks, field blanks, replicates, and
other types of quality-control (QC) samples periodically (NFM 4.3
and Appendix A4-B of NFM 4). The frequency, number, types, and
distribution of QC samples are determined ahead of time
according to the study workplan. Nevertheless, in the event of
unforeseeable field conditions (for example, dust storms, new
point source(s) of contamination, or application of agricultural or
other chemicals), field personnel must judge whether to
process additional QC samples.

» Replicates of environmental samples—Fill bottles one after
the other (NFM 4.3).

» Field blanks—Process according to the study quality-
assurance plan or as needed (NFM 4.3).

SWells or devices constructed to obtain samples under natural flow gradient
(passive) conditions are not addressed in this report.
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Processing of samples

The steps listed below for processing raw ground-water samples
are based on the assumption that both organic-compound and
inorganic-constituent samples will be collected. Before proceed-
ing, check section 5.6 for analyte requirements.

Prelabel bottles with site identification, sample designation,
date, and time (section 5.5 and NFM 1).

Process samples in the order recommended for sample
collection listed on table 5-1. This helps to limit overpurging
of volatile compounds, reduce airborne contamination and
cross contamination among samples and sites, and minimize
discrepancies in the ionic mass balance.

When pumping the sample, do not stop the pump or
interrupt flow to the processing chamber during sampling.
The rate of flow during sampling should remain constant
throughout processing and be the same as the rate of flow
while making final field measurements at the end of purging
(NFM 4, NFM 6).

To process ground-water samples for organic-compound
analyses:

Put on appropriate (latex or nitrile), disposable, powderless
gloves (gloves). Cover bench or table with a sheet of aluminum
foil to make a clean work surface.

Assemble necessary equipment and supplies on the clean work
surface, and remove aluminum foil wrapping from precleaned
equipment. Attach processing chamber cover. (Processing of
organic-compound samples within a chamber is not mandatory
but is recommended.)

Check requirements for treatment of the sample(s) collected.

e If collecting a VOC sample that will be acidified—Test for the
number of drops of HCl needed to lower sample pH to <2
using 40 mL of the final purge water. Dispense the HCI from
a dropper bottle.

e All samples processed for organic-compound analysis are to
be chilled to 4°C or below without freezing.

Place bottles and other equipment needed for processing raw
samples into processing chamber. If collecting samples for VOCs,
place only VOC vials and VOC equipment in the chamber.
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5. Withdraw samples from the well.
If using a pump—

a. Purge wells first, preferably with the same pump to be used
for withdrawing the samples. Consult NFM 4.2 for purging
procedures.

b. Check that the discharge end of sample line from the pump
or manifold is secured in the processing chamber.

c. Direct sample flow through the sample line into the
processing chamber (NFM 4.2).

* Waste initial sample through chamber drain for the
sample-line rinse; do not let sample spray onto chamber
cover—change chamber cover if this happens.

e Check for air bubbles in the sample line; tap the line or
make adjustments to remove any air from the line.

* Flow should appear smooth and uniform (with no
splashing) and should not exceed 150 mL/min when filling
40-mL VOC vials or 500 mL/min for larger bottles.

If using a bailer—

a. Purge wells first, using a pump (NFM 4.2). Do not purge
wells with a bailer unless absolutely necessary.

b. Set up holding stand, as appropriate.

Lower the sampler (after field rinse) smoothly into the
well; cause as little disturbance to the water column as
possible. Follow analogous directions as those for
sampler field rinsing (NFM 4.0.2.A).

d. After reaching the sampling depth within the screened
or open interval, collect sample by raising the sampler
smoothly (minimizing disturbance to water column).
Keep the deployment line clean and untangled as
sampler is lowered and raised.

e. Place sampler into holding stand and insert sample-
delivery tube/device.

TECHNICAL NOTE: Sampling from wells with a
bailer or other discrete sampling device is not
recommended if target analytes (such as trace
elements and hydrophobic organic
compounds) are those that typically associate
or partition to particulates because deployment
of bailers or other point-source samplers usually
stirs up or otherwise mobilizes particulates.
Fine-grained and colloidal-sized particulates
can persist in the water column, causing a
potential for bias.
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6. Collect all raw organic-compound samples into designated
bottles.

a.

Fill VOC vial from bottom of vial to overflowing without
entraining air bubbles. Leave a convex meniscus. If sample
will not be acidified, cap vial securely, invert, and check for air
bubbles. Follow directions in section 5.6.1.A.

If acidification of the sample is required,

e The preservative can be added to VOC samples while
samples are inside the processing chamber as long as the
chemical treatment will not affect any subsequent samples
to be collected for analysis of organic compounds.
Otherwise, acidify VOC samples in a preservation
chamber.

e Add 1 to 5 drops of HCI to the sample (sections 5.4 and
5.6). Usually two drops of HCI are sufficient to lower the
pH of the VOC sample to < 2. Cap vial securely, invert, and
check for air bubbles. If air bubbles are present, discard the
vial and start again.

e Change cover of processing chamber and change gloves.

Place remaining raw organic-compound sample bottles into
processing chamber. Fill bottles directly from the sample line
to the shoulder of each bottle (section 5.6.1.B).

7. For filtered organic-compound samples:

a.

C.

Place aluminum plate-filter assembly into chamber for
pesticides and other filtered organic-compound samples.
Change gloves.

Load the filter, connect the plate-filter assembly, and field
rinse the filter as directed in section 5.2.2.A.

After following filtration directions in section 5.2.2.A, pass
bottles out of chamber for DH handling.

8. After processing raw and filtered organic-compound samples:

a.

C.
d.

Fill sample bottle with DIW and label "temperature-check
sample" to accompany chilled organic-compound samples.

Remove the equipment used to process the samples and pass
to DH.

Discard chamber cover.

Remove aluminum foil covering from work bench.

9. Sample preservation  Go to section 5.4.
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Process ground-water samples for inorganic-constituent and
remaining analyses:

1. Direct flow of pumped sample away from the processing
chamber. Change to vinyl or latex, disposable, powderless gloves
(gloves).

2. Cover bench or table with a plastic sheet to make a clean work
surface. Change processing chamber cover. Assemble equipment
and supplies needed on the clean work surface. Remove plastic
wrapping from precleaned equipment. Change gloves.

3. For filtered inorganic-constituent, nutrient, radiochem-
ical, and isotope samples:

a. Place filtration equipment, sample bottles (prelabeled), and
other supplies and equipment for filtered inorganic-
constituent samples into processing chamber. Change
gloves.

b. Connect filtration equipment as directed in section 5.2.1.
c. Resume sample flow to the chamber.

® Check for air bubbles in the sample line; tap line or make
adjustments to remove air from the line.

¢ Flow should be smooth and uniform—about 500 mL/min
to fill sample bottles without splashing.

d. Collect all filtered inorganic-constituent samples first, as
directed in section 5.2.1.

4. Disconnect the filter assembly. Change gloves.

5. Raw inorganic-constituent, nutrient, radiochemical, and
isotope samples:

a. Place prelabeled bottles for raw samples into the processing
chamber. Change gloves.

b. Field rinse bottles with raw sample (section 5.1, table 5-1).
c. Collect samples into designated bottles.
d. Place bottles outside of chamber. Change gloves.

6. Remove equipment, discarding chamber cover appropriately.

7. Sample preservation U Go to section 5.4.

8. Radon and CFC samples ] Go to section 5.6.
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FILTERED SAMPLES 5.2

By D.B. Radtke, A.]J. Horowitz,
and M.W. Sandstrom

Filtration is the physical process used to separate the particulate
and aqueous fractions of a water sample. Samples are filtered for
several purposes; for example, to remove microorganisms in order
to help preserve ambient analyte concentrations, to remove
suspended materials that interfere with specified analytical
procedures, and to determine chemical speciation and
fractionation of trace elements for geochemical studies.

Study objectives and the analytes targeted for study dictate the
filtration method and equipment to be used. Ambient
concentrations of filtered analytes typically can be near the limit
of detection; therefore, field personnel must pay strict attention to
possible sources of contamination from sampling and processing
equipment, construction material of the chamber frame and of
the filtration equipment, and the way the equipment is handled.
(Equipment and supplies used to filter water samples are described
in detail in NFM 2.)

» Check the composition and pore size of the filter medium
and the effective filtration area of the filter; these can affect
the quality and accuracy of the data and can compromise
data-quality requirements.

» To minimize airborne contamination,
— Filter samples within a processing chamber.

— Add chemical treatments to samples within a separate
preservation chamber.

Filter samples during or immediately

after sample collection.
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5.2.1 INORGANIC CONSTITUENTS

Most filtration systems currently used by the USGS are appropriate
for filtering wholewater samples, if the limitations of each system
are taken into account. Standard USGS procedure is to filter
inorganic-constituent wholewater samples through a
0.45-micrometer (mm) pore-size disposable capsule filter.
Filtration through media with pore sizes other than 0.45 pm or
with other equipment (such as tangential-flow devices) depends
on the use and interpretation of the data and can yield
substantially different results for trace-element concentrations.

Data-quality requirements for interpretive studies of ground-water
and surface-water chemistry can dictate filtering the sample
through a nominal pore size of <0.2 um. The quality-assurance
procedures used for samples filtered through the 0.45-pm
nominal-pore-size capsule, plate, or other filtration equipment
also are required for the <0.2-ym filters. If concentrations of target
analytes are analyzed at sub-parts-per-billion levels, more
stringent QA/QC measures are needed. Such samples can be
filtered through a plate filter or other filtration equipment (for
example, a 47-mm-diameter vacuum-filter unit) as long as the
equipment used is approved by the study or program, data-quality
requirements are met, and additional quality-control samples are
collected. For additional information on filtration artifacts,
procedures, and equipment, see Kennedy and others (1976),
Salonen (1979), McCarthy (1988), McCarthy and Zachara (1989),
Puls and Barcelona (1989), Ward and Harr (1990), Horowitz and
others (1992, 1994), Williams and others (1993), Robards and
others (1994), and Koterba and others (1995).

Cleaning and conditioning of various filter media used for
inorganic constituents are summarized in table 5-3.
Contamination during sample filtration can be reduced by
following the instructions given for cleaning, conditioning, and
handling of the filter media.
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Table 5-3. Field cleaning and conditioning procedures for media used to filter
samples for inorganic-constituent analysis

[um, micrometer; mL, milliliter; sample, the water to be sampled; pg/L, microgram per liter;
mm, millimeter; HNO3, 1 molar solution of ultrapure-grade nitric acid; HCI, 1 molar solution of
ultrapure-grade hydrochloric acid; nutrients, nitrogen and phosphorus species; DIW, District- or
laboratory-produced deionized water of known quality, ASTM Type-1 grade or better;

IBW, laboratory-produced inorganic-grade blank water; N, normal; >, greater than]

Description

Filter media

Field cleaning/
conditioning

Application

Disposable capsule

Polysulfone, pleated

Clean with 1,000 mL

Major ions and

(Polycarbonate or
acrylic)

(0.45 and 0.1 ym
are most commonly
used pore sizes)

filter! membrane, DIW and remove nutrients; trace

(Polypropylene) 0.45-pm or residual DIW? elements with
0.2-uym pore size concentrations
Condition with > 1 pg/L; radio-

25 mL sample chemicals and

isotopes
Plate filter — Cellulose nitrate, Clean with Major ions and

142 mm tortuous path 500 mL DIW and nutrients; trace

extract residual DIW

Condition with
100 mL sample

elements if
concentrations >
about 100 pg/L

Cartridge or hand-
pressure filter
assembly—47 mm

(Polypropylene or
fluorocarbon
polymer)

Cellulose nitrate,
tortuous path
(0.45, 0.2, and
0.1 ym are most
commonly used
pore sizes)

Clean with 100 mL
DIW and remove
residual DIW

Condition with
20 mL IBW or
10 mL sample

Major ions and
nutrients; trace
elements with
concentrations at
about 1 pg/L or
greater

Cartridge or hand-
pressure filter
assembly—47 mm

(Fluorocarbon
polymer)

Polycarbonate (such
as Nuclepore),
direct path (0.40
and 0.1 ym are
most commonly
used pore sizes)

Soak in HNOj5 rinse
with IBW.3 Remove
residual IBW

Condition with
20 mL IBW or
10 mL sample

Major ions and
nutrients; trace
elements with
concentrations at
about 1 pg/L or
greater

TExample: Gelman Sciences 12175 (0.45 um); 600 square-centimeter filtration area. Other dispos-
able capsule filters are available that have different effective filtration area, media type, and media
pore size.

2For trace-metal analyses at nanogram-per-liter concentration levels, first acid rinse with 500 mL
of 1-N HCI (polysulfone membranes cannot withstand HNO3).

3Substitute HCI for HNO; if sampling includes nutrients.
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» Before filtering, designate one member of the processing
team as Clean Hands (CH) and another member as Dirty
Hands (DH) if using the CH/DH method (NFM 4).

» Wear appropriate, disposable, powderless gloves throughout
the process. Vinyl gloves are adequate for inorganic-
constituent sampling.

» Filter the samples within a processing chamber to minimize
the possibility of contamination.

5.2.1.A Capsule-Filter Procedure

The capsule filter is a disposable, self-contained unit composed of
a pleated filter medium encased in a plastic housing that can be
connected in-line to a sample-delivery system (such as a
submersible or peristaltic pump) that generates sufficient pressure
(positive or negative) to force water through the filter. Filter media
are available in several other pore sizes, but 0.45 pm is the pore
size used routinely for most studies at this time. The capsule filter
is required for most studies when filtering samples for trace-
element analysis and is recommended when filtering samples for
major-ion or other inorganic-constituent analyses.

The following instructions implement Clean Hands/Dirty Hands
(CH/DH) techniques and the other QA procedures that are
required for trace-element samples with analyte concentrations at
the parts-per-billion (ppb) level and that are recommended as
good field practice for all samples.

» The DH team member performs operations that are outside
of the processing chamber and the CH team member
performs operations inside the chamber. DH and CH must
wear appropriate disposable, powderless gloves (gloves).

» Preclean capsule filters (step 5 below) before leaving for the
field to save field time.

Fill bottles for filtered samples in this sequence:
FA (trace elements) [| FAM (mercury) [J FA and

FU (major ions) [ FCC or FCA (nutrients) [J
FAR and all other samples.
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To prepare the work space, sample bottles, and capsule filter:
1. CH/DH: Put on one or several layers of gloves.

2. CH: Assemble processing chamber, attach chamber cover, and
change gloves. Place capsule filter and sample bottles into
chamber, and run discharge end of peristaltic pump tubing into
the chamber. Open DIW’ container and cover it with a plastic
bag to prevent contamination from airborne particulates.

3. CH/DH: (CH) Insert intake end of peristaltic pump tubing through
the plastic covering and into a I-L container of DIW.

a. (DH): Attach tubing to peristaltic pump head and pump DIW
to fill tubing.

b. Discharge waste rinse water through a sink funnel or a toss
(waste) bottle.

4. Discard DIW stored in DIW-prerinsed sample bottles. If sample
bottles were not DIW-prerinsed by field personnel:

Wearing gloves, rinse off exterior of each bottle.

Pour DIW into bottle until about one-tenth full.

Cap bottle and shake vigorously about five times.
Uncap and empty bottle.

Repeat b-d of step 4 twice (for a total of three times).
Recap bottles until ready to field rinse.

-~ ® 2 n T o

’Office of Water Quality Technical Memorandum 92.01 describes the quality
required of the deionized water.
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5. Clean the capsule filter. If the capsule filter was precleaned,
go to the sections that follow on “To filter a composite sample”
or “To filter a pumped sample,” as appropriate. The steps below
comprise sufficient precleaning of the filter for inorganic analytes
at the parts-per-billion (ppb) concentration level. More rigorous
precleaning procedures that include rinsing with trace-metal-
grade hydrochloric acid are required for samples containing ppb
concentrations of target analytes (table 5-3). Only CH touches
those portions of tubing that will be in direct contact
with the DIW or capsule filter.

a. CH: In the processing chamber, remove capsule filter from
protective bags.

e Attach pump tubing to inlet connector of capsule filter,
keeping tubing as short as possible. Make sure direction
of flow through capsule filter matches the
direction-of-flow arrow on the side of the capsule.

e To help minimize aeration of the sample (usually for
ground-water samples), secure a short length of clean
fluorocarbon polymer tubing onto capsule filter outlet to
extend into the sample bottle so the bottle can be filled
from the bottom up.

b. CH/DH: Pump 1 L of DIW through capsule filter; discharge
waste rinse water through a sink funnel or to a toss bottle.

e DH operates the pump at a low speed.

e CH inverts the capsule filter so the arrow on the housing is
pointing up. (This expels trapped air from the capsule
during initial filling; do not allow water to spray onto the
chamber walls.)

c. DH: Remove tubing from DIW reservoir and continue to
operate pump in forward mid-range speed position to drain
as much of the DIW that remains in the capsule filter as
possible. While pump is operating, shake capsule filter to help
remove any entrained DIW.

d. CH: Detach capsule filter from peristaltic pump tubing, put it
into a clean, sealable plastic bag, and place in a corner of the
processing chamber until ready for use.

Filtration procedures differ somewhat, depending on how the
sample is collected. If the sample is collected using discrete
collection equipment, such as the surface-water bag or bottle
sampler or ground-water bailer, use the procedures described
below in "To filter a composite sample." If the sample is collected
by pumping it directly from the source, use the procedures
described below in "To filter a pumped sample." Ground-water
samples usually are not collected as a composite. If samples are to
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be withdrawn from a well using a bailer, consider using a bailer to
which the capsule filter or other filtration device can be connected
inline to the bailer bottom-emptying device. Pouring a sample
from the top of the bailer into another receptacle aerates the
sample and therefore is not a generally recommended procedure
for processing ground-water samples.

To filter a composite sample (generally for surface water):
1. Field rinse peristaltic pump tubing with the water to be sampled.

a. CH: Rinse the outside of each end of the peristaltic pump
tubing.

b. CH: Transfer intake end of peristaltic pump tubing into
composite sample. If a churn splitter is used, transfer intake
end of peristaltic pump tubing through churn funnel and
reseal plastic bag around the tubing.

c. DH: Start peristaltic pump to slowly pump sufficient sample to
completely fill pump tubing.

d. CH: Discard rinse water through the sink funnel or into a toss
bottle or other receptacle and dispose of appropriately.
Prevent water from ponding in the processing chamber.

e. DH: Stop peristaltic pump after tubing is field rinsed.
2. Field rinse capsule filter:

a. CH: Remove cleaned capsule filter from plastic bag and attach
discharge end of the peristaltic pump tubing to the inlet
connector on the capsule filter.

¢ Aclean, small plastic hose clamp may be used to secure the
discharge end of the tubing to the capsule filter inlet
connector.

e Check that the direction of sample flow through the
capsule filter matches the direction of the arrow on the
capsule.

b. DH: Operating the pump at low speed, pump sample through
the tubing to the capsule filter.

c. CH: Turn capsule filter so that the outlet is pointing up (arrow
on capsule housing is pointing up) and flow of the sample
forces trapped air out of the capsule filter while it is filling. Do
not let sample spray onto chamber cover.

¢ The chamber cover must be changed if sample has sprayed
onto it.

¢ If some water that sprayed onto the chamber cover has
dripped into the sample bottle, discard the bottle, change
the cover, and collect a new sample.
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