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INTERNATIONAL

Standard Guide for
Field Preservation of Ground-Water Samples !

This standard is issued under the fixed designation D 6517; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope International Air Transport Association Dangerous Goods

1.1 This guide covers methods for field preservation of  Regulations _
ground-water samples. Laboratory preservation methods are Y-S. EPA, Office of Solid Waste, SW-846, 3rd ed.
not described in this guide. U.S. EPA, T!tle 40, Code of Federal Regulat!ons, Part 136
1.2 This standard may involve hazardous materials, opera- U-S. EPA, Title 49, Code of Federal Regulations, Part 172
tions, and equipment. This standard does not purport t :
address all of the safety concerns, if any, associated with i% ' Termln.ollo.gy " )
use. It is the responsibility of the user of this standard to 3-1 Definitions of Terms Specific to This Standard:
establish appropriate safety and health practices and deter- 3-1.1 chemical preservatieathe addition of acidic, alka-
mine the applicability of regulatory limitations prior to use. line or biologically toxic compounds, or combination thereof,
1.3 This guide offers an organized collection of information 0 & ground-water sample to prevent changes in chemical
or a series of options and does not recommend a specifigroperties of the sample that may occur after collection.
course of action. This document cannot replace education or 3-1-2 holding time—the maximum amount of time that may
experience and should be used in conjunction with professiondjanspire from the moment a sample container is filled to the
judgment. Not all aspects of this guide may be applicable in alfime the sample is extracted or analyzed. Holding times are
circumstances. This ASTM standard is not intended to repreP@rameter-specific, variable in length, and defined by labora-
sent or replace the standard of care by which the adequacy dP'y analytical methods. _
a given professional service must be judged, nor should this 3-1-3 physical preservation-methods that are implemented
document be applied without consideration of a project’s many© Protect the physical integrity of a ground-water sample from
unique aspects. The word“ Standard” in the title of this the time the sample is collected until the sample is analyzed.

document means only that the document has been approved3'1-4 temperature blank-a quality control sample that is

through the ASTM consensus process. transported with samples and is used by the laboratory per-
forming sample analyses to verify that temperature-sensitive
2. Referenced Documents samples have been adequately cooled to 4°C for shipment to
2.1 ASTM Standards: and arrival at the laboratory (see Note 1).
D 3694 Practices for Preparation of Sample Containers and Nore 1—Forms of temperature blank includé) (ising a commercially
for Preservation of Organic Constituehts prepared, fluid-filed bottle containing a permanently fixed National
D 5903 Guide for Planning and Preparing for a Groundwadnstitute of Standards and Technology(NIST)-certified (or NIST-traceable)
ter Sampling Everit thermometer, the temperature of which is read directly by the laboratory;

D 6089 Guide for Documenting a Ground-Water Sampling(z) submission of a designated sample container filled with water (for

example, ground water, distilled water, or deionized water) that is opened

Even® by the laboratory and immediately measured for temperature of the water
2.2 Other Documents: o using a National Institute of Standards and Technology-certified (or
Standard Methods for the Examination of Water andnisT-traceable) thermometer; @)(submission of a designated container

Wastewater,20th ed., 1999 filled with water (for example, ground water, distilled water, or deionized

water) on which the laboratory uses a remote infrared temperature sensor
to measure the temperature. Regardless of the method used, all measured

* This guide is under the jurisdiction of ASTM Committee D18 on Soil and Rock temperatures are compfilred . agaln_st th? rqulred temperature fqr each
and is the direct responsibility of Subcommittee D18.21 on Ground Water ands"’_‘mple (for example, 4 c) in Conjunc_t'on W!th a previously defined
Vadose Zone Investigations. window of acceptable variance from this required temperature as docu-

Current edition approved Jan. 10, 2000. Published April 2000. mented in the sampling and analysis plan.

2 Annual Book of ASTM Standardgol 11.02.

3 Annual Book of ASTM Standardgol 04.09. I —

4 Available from American National Standards Institute, 11 W. 42nd Street, 13th  ° Available from the Superintendent of Documents, US Government Printing
Floor, New York, NY 10036. Office, Washington, DC 20402.
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4. Significance and Use be used in a sampling event should be determined during

4.1 Ground-water samples are subject to chemical, physicaf@mpling event planning in accordance with Guide D 5903 and
and biological change relative to in- situ conditions at the(liOCl”“er_‘teOI in the sampling and analysis plan as described in
ground surfaces as a result of exposure to ambient conditiors1 of this guide and Guide D 6089.
during sample collection (for example, pressure, temperature, 6.1.1.2 Sample Container Packing and Shippiagield
ultraviolet radiation, atmospheric oxygen, and contaminantspersonnel should package and ship samples in compliance with
(1) (2).8 Physical and chemical preservation of samples mini-all applicable regulations including the Department of Trans-
mize further changes in sample chemistry that can occur frorportation (for example, Title 49 Code of Federal Regulations,
the moment the ground-water sample is retrieved, to the time fart 172) and the International Air Transportation Association
is removed from the sample container for extraction or(IATA). Sample containers should be shipped in a manner that
analysis, or both. Measures also must be taken to preserve tiél ensure the samples are received intact by the laboratory, at
physical integrity of the sample container. the appropriate temperature, and as soon as possible to allow

4.2 The need for sample preservation for specific analytesufficient time for the laboratory to perform the requested
should be defined prior to the sampling event and documentegnalyses within the holding time defined by the applicable
in the site-specific sampling and analysis plan in accordanctaboratory analytical method for each parameter.
with Guide D 5903. The decision to preserve a sample should 6.1.1.3 Temperature Contrel-Samples analyzed for some
be made on a parameter-specific basis as defined by individuphrameters (for example, nitrite) require temperature control.
analytical methods. The temperature of these samples should be lowered to 4°C

o immediately after performing any field analyses required (for
5. Timing and Purpose of Ground-Water Sample example, temperature or pH) and chemical preserva®n
Preservation When necessary, temperature should be lowered as soon as

5.1 Ground-water samples should be preserved in the fieldossible and maintained at 4°C until the sample is analyzed.
at the time of sample collection using physical means tdSample temperatures can be lowered most efficiently using
prevent sample container breakage or temperature increases-site refrigeration or wet ice. Wet ice may need to be
and chemical means to minimize changes in ground-watereplenished prior to shipping to maintain sample temperatures
sample chemistry prior to laboratory analysis. at 4°C. If required by regulation, dry ice may be used to cool

. samples, however, care should be taken to prevent sample
6. Ground-Water Sample Preservation Procedures freezing. Reuseable ice packs may be used to lower sample

6.1 Ground-water sample preservation procedures aremperature, however, they often do not have the capacity to
grouped into two general categorie$) physical preservation adequately lower or maintain temperatures, or both; conse-
and @) chemical preservation. Preservation procedures shoulguently, their use is not recommendgd. A temperature blank
address the following details on a parameter-specific basishould be used with each shipping container of samples to
sample container design and construction, protection frondetermine actual sample temperatures at the time the sample
ultraviolet light, temperature control, chemical addition, andshipment is received by the laboratory.

pH control measure?). 6.1.2 Chemical Preservation of Ground-Water Samples
6.1.1 Physical Preservation of Ground-Water Samples  g1.21 Chemical preservation of ground-water samples in-

Physical ground-water sample preservation methods includgi|yes the addition of one or more chemicals (reagent-grade or

(1) use of appropriate sample collection containers for eacRetter) on a parameter-specific basis to protect sample integrity.

parameter being analyzed)(use of appropriate packing of apnendix X1 provides examples of common analyte-specific
sample containers for shipment to prevent sample containgf,emical preservation methods.

breakage and potential cross-contamination of samples during
shipment, and3) temperature control.

6.1.1.1 Sample Container SelectiedProper selection of
containers for ground-water sample collection is an importan
means of protecting the integrity of the sample. Specificationg

on container design, _|nclud|ng shape, vqlume, gas tlg!hmesﬁhemical preservation so appropriate chemical adjustment can
materials of construction, and use of cap liners, are defined fQ[;e made

specific parameters or suites of parameters (for example, amber .
b b P ( P .1.2.3 Ground-water samples can be chemically preserved

glass containers protect photosensitive analytes such as (PCBs ; I 1 titrati f H-adiusti d
from chemical alteration). Specifications for sample containef) ©n€ of several ways1j titration of pH-adjusting compounds

selection are documented in parameter-specific analyticzgOr example, nitric acid) Wh"? monitoring pH change with a
methods (for example, ASTM, U.S. EPA SW846, AWWA PH meter or narrow-range litmus papeg) (addition of a
Standard Methods) as well as in Federal (40 CFR Part 136 ,remgaSUfed volu'me 9f liquid 'preservatlve (for example,
state, and local regulatory guidelines on ground-water sampl ulfuric acid) contained in glass vials or ampules to the sample

collection and preservation. The type of sample containers tgontainer (Note 2);3) addition of pelletized preservative (for
example, sodium hydroxide) to the sample container; dhd (

addition of preservative to empty sample containers prior to

® The boldface numbers in parentheses refer to the list of references at the end §h|pment of the emp_ty containers to the field (that IS, pr(.epre.—
this standard. served sample containers) Note 3. After the sample container is

6.1.2.2 Chemical preservation is specified in numerous
analytical methods as well as in various regulatory guidance
ocuments. Chemicals can be used to adjust sample pH or
hibit microbial activity to prevent chemical alteration of

amples. Initial pH of samples should be determined prior to
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filled and preserved, it should be securely capped and gentlddress acceptable periods for storage and storage conditions for prepre-

inverted to ensure uniform distribution of the preservativeserved sample containers due to the potential for chemical reactions to
throughout the sample (seeNote 4) occur between the chemical preservative and the empty sample container.

Note 2—Care should be taken not to add too large a volume of8' Report
chemical preservative to prevent sample dilution. A generally accepted 8.1 Records should be kept for all forms of sample preser-

limit is 0.5 % maximum dilution. _ vation used for ground-water samples. Report the following in
Note 3—The use of prepreserved containers should be evaluated on&-cordance with Guide D 6089:
parameter-specific basis.
Note 4—Pelletized preservatives may take longer to dissolve and mi>b
with the sample.

8.1.1 Type of sample container(s) used for each parameter
eing analyzed (volume, materials of construction, type of cap,

_ . . . and so forth);
6.1.2.4 The end point of chemical preservation, designed to 812 Nurr)lber of each type of sample container actually
adjust pH to specific final pH levels, (for example, <2.0 Orfillea'.

>12.0) sh|_<|)uld be V?)”f'ed n thel fleldl_l;)5|qg;ar;ow-r?ngihtmuT; 8.1.3 Packaging method(s) used to prevent sample bottle
paper (pH paper) or a properly calibrated pH meter. A sma reakage during sample storage and shipment;

amount of sample can either be decanted into a separa €814 Temperature and pH of ground-water samples at the

container or a parallel sample can be collected for pH Ve”f"time of sample collection:

cation(for example, for samples containing light non-aqueous 8.1.5 How ground-water samples were cooled to 4°C, if
phases), rather than introducing foreign materials into th‘?eqL.Jir.ed for physical preservation: '

sample container being submitted for analysis. When collect- 8.1.6 Sample temperature at the time of sample shipment;

ing samples in preprese_:rved cpntainers, care must be taken.not8 1.7 Chemical preservative(s) used on a parameter-specific
to prerinse the container with the sample and to avoi as.is:

S\\//grﬂllmg the container to prevent loss of chemical preserva- 8.1.7.1 What chemicals were added, by whom, time, and
: ate,

6.1.2.5 When using premeasured volume preservatives Sugh8.1.7.2 Specifications (if known) on actual preservative(s)

as via!s, ampules, or prgpreserved containers, additiona_l Presed (that is, source, manufacturer, grade, lot number, and so
servative should be provided by the laboratory and be availabl rth) ' ’ ' ' '

in the field to add to a sample if necessary to reach the require 8.17.3 How the chemical preservative was added
final pH. The additional preservative should be the same type, 8.1'7.4 Volume of chemical preservative added (f imown)
grade, and concentration as that used initially to preserve the .= ,

sample (see Note 5, Note 6, and Note 7). 8.1.7.5 Results of field preservation verification tests when

_— i . pH is adjusted (initial and after preservation).
7. Timing of Ground-Water Sample Preservation ] ) 8.1.8 Elapsed time between sample collection and preserva-
7.1 Ground-water samples should be preserved immediatefypn:
upon collection to minimize the time for chemical alteration of 819 Description of appearance of unpreserved and pre-
sample chemistry to occyB). An exception is those samples served samples, specifically noting any chemical reactions
requiring field filtration, which should be field-filtered first, which may occur upon addition of chemical preservative (for
then chemically preserved. example, effervescence, formation of precipitates, change in
Note 5—When using ampules, care should be taken to avoid introduc€010r); o .
ing glass shards or painted ampule surfaces into the sample container8.1.10 Description of the source of sample containers used,;
which could impact sample integriip). and
Note 6—Even when following recommended chemical preservation 8.1.11 Description of temperature blank(s) submitted along

methods, chemical reactions may oc¢®). For example, water contain- \yith the samples: how prepared, how many submitted, and
ing high concentrations of calcium carbonate may effervesce whe : e ' '
Egow blank was identified.

acidified. In these cases, modifications of sample preservation metho
may be necessary, such as collecting an unpreserved sample or usigg Keywords

alternate chemical preservatives. Any modifications must be pre-approved . — . .
by regulatory agencies and laboratories involved, and allowed by the 9-1 Chem'cal preservation; ground-yvater sampling; h0|d'ln9
sampling and analysis plan. time; physical preservation; preservative; sample preservation;

NoTe 7—It may be necessary to establish site-specific protocol totemperature blank
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APPENDIX

(Nonmandatory Information)

X1. EXAMPLES OF CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR AQUEOUS MATRICES #

“AName Container® Preservation Minimum Holding Time
Inorganic Tests:
Chloride P, G None required 28 days
Cyanide, total and amenable to chlorina- P, G Cool to 4°C; if oxidizing agents present add 5 14 days
tion mL 0.1 N N,A;O, per L or 0.06 g of ascorbic
acid per L; adjust pH >12 with 50 % NaOH.
See Method 9010 for other interferences.
Nitrate P, G Cool to 4°C 48 hours
Sulfate P, G Cool to 4°C 28 days
Sulfide P, G Cool to 4°C, add zinc acetate 7 days
Metals:
Chromium VI P, G Cool to 4°C 24 hours
Mercury P, G HNO; to pH <2 28 days
Metals, except chromium VI and mercury P, G HNO; to pH <2 6 months
Organic Tests:
Acrolein and acrylonitrile G, PTFE-lined Cool to 4°C, 0.008 % Na,S,0;C, Adjust pH to 14 days

Radiological Tests:

Benzidines

Chlorinated hydrocarbons
Dioxins and furans

Haloethers

Nitroaromatics and cyclic ketones

Nitrosamines

Oil and grease
Organic carbon, total (TOC)
Organochlorine pesticides

Organophosphorus pesticides

PCBs

Phenols

Phthalate esters

Polynuclear aromatic hydrocarbons

Purgeable aromatic hydrocarbons

Purgeable halocarbons
Total organic halides (TOX)

Alpha, beta, and radium

septum 4-5

G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,05¢

G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,05¢
G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,05¢
G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,05¢
G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,03C, store in dark
G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,03C, store in dark

G Cool to 4°C, add 5 mL diluted HCI
P,

G Cool to 4°C, store in dark®

G, PTFE-lined cap Cool to 4°C

G, PTFE-lined cap Cool to 4°CE

G, PTFE-lined cap Cool to 4°C

G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,05¢

G, PTFE-lined cap Cool to 4°C

G, PTFE-lined cap Cool to 4°C, 0.008 % Na,S,03C, store in dark

G, PTFE-ined  Cool to 4° C, 0.008 % Na,S,04°2

septum

G, PTFE-ined  Cool to 4°C, 0.008 % Na,S,0,°

septum

G, PTFE-lined cap Cool to 4°C, adjust to pH<2 with H,SO,

P, G HNO; to pH<2

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

30 days until extraction, 45
days after extraction

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

28 days

28 days

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

7 days until extraction, 40
days after extraction

14 days

14 days
28 days

6 months

ATable originally excerpted, in part, from Table II, 49 FR 28, Oct. 26, 1984, and revised as appropriate for SW-846. See Chapter Three, Chapter Four, or Section 6.0
of the individual methods for more information.

Bpolyethylene (P) or Glass (G)

CFree chlorine must be removed by the appropriate addition of Na,S,05.

Padjust to pH<2 with H,SO,, HCI, or solid NaHSO,. Free chlorine must be removed prior to adjustment.

EAdjust samples to pH 5-8 using NaOH or H,SO,,.
FOther sources of preservation methods are available (for example, Practice D 3694,Standard Methods, USGS OFR 95-352) and may include methods for additional

parameters.
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See Table X1.1
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