3. Site Characterization Five-Step
Process

3.1 The Five-Step Process

Site characterization is depned as the process of
collecting information from an investigation site in
order to support the evaluation of a drinking water
contamination threat.

The Site Characterization Team prst develops and uses
a customized site characterization plan as a set of
guidelines for investigating the threat. Each threat or
incident will be different, so every site characterization
plan will be different. However, all plans will share certain
features in common.

The site characterization process is divided into pve
steps or actions (RPT, Mod 3, 2.1):

Step 1: Customizing the Site Characterization Plan
(RPT, Mod 3, 4.1)

A Review the initial threat evaluation

A Review and customize the generic site
characterization plan

A Identify the investigation site
A Conduct a preliminary hazard assessment
A Develop a sampling approach

A Form the site characterization team

Step 2: Approaching the Site and Doing a Field Safety
Screening (RPT, Mod 3, 4.2)

A Establish the site zone
A Conduct peld safety screening

A Observe site conditions



Step 3: Characterizing the Site (RPT, Mod 3, 4.3)

A Repeat peld safety screening
A Conduct the detailed site evaluation

A Perform rapid peld testing of the water

Step 4: Collecting Samples (RPT, Mod 3, 4.4)

A Fill sample containers
A Preserve samples if necessary
A Initiate chain of custody & pass on to
appropriate lab(s)
Step 5: Exiting the Site (RPT, Mod 3, 4.5)

A Perform pnal site check

A Remove all equipment and samples from
the site

A Re-secure the location

Each of these steps is described in greater detail below
for the safety and protection of personnel.




Step 1: Customizing the Site Characterization Plan
(RPT, Mod 3, 4.1)

The prst step in developing a specipc site characterization
plan is to decide if the site is safe to enter and investigate
further. This is done by making an initial hazard
assessment before the team is sent to the site. You or the
Incident Commander (which may be you) will make this
initial hazard assessment, based on available data and
initial threat evaluation. A decision is made regarding
the potential need for specialized material handling
techniques or equipment. This is a very important step
that protects the safety of anyone who enters the site.
Response plans should specify who would be called to
respond to contamination threats under different hazard
conditions. A possible initial hazard assessment is:

A Low Hazard, LH & no obvious signs of radiological,
chemical, or biological contamination at the
site, in the air, on the surfaces or on the ground.
If contaminants are present they are probably
conpned to the water.

The other possible assessments are of greater
hazard and would involve a HazMat team:

A Chemical Hazard & highly toxic chemicals may
be present, posing a risk through skin contact or
inhalation. Chemical weapons (e.g., herve gas) and
biological toxins (e.g., botulism or ricin) are examples
of chemical hazards. Toxic industrial chemicals
include strong acids, solvents, poisonous metals,
and other harmful chemicals. The quantity of
these chemicals present help to depne the hazard.

A Biological Hazard & dangerous pathogenic bacteria,
protozoans, or viruses may be present, posing a risk
of severe illness, disease, or death through skin
contact, ingestion, or inhalation.

A Radiological Hazard & a Geiger counter and/or
other meters or indicators can show that radioactive
materials may be present, posing a risk of radiation
exposure.



The initial hazard assessment is also important for
deciding who will be on the Site Characterization Team,
because the team must have the skills, experience,
and equipment needed to deal with the hazards that
may exist on the site. Staff possibilities include the
following:

A If the site appears to be low hazard, the water utility
staff may comprise the Site Characterization Team.

A If there are clear signs or evidence or information
suggesting harmful contamination of a greater
hazard (chemical, biological, or radiological), then
there is a possible threat to the life and safety
of utility personnel. The utility should consider
using Hazardous Materials (HazMat) professionals
trained in hazardous materials safety and handling
techniques to do the initial hazard assessment and
the entire site characterization as well.

A The HazMat team may do the initial hazard
assessment, pnd that the site is safe for others to
enter, and allow the utility staff to enter the site to
continue the site characterization.

The threat warning itself may suggest what the hazard
is. Be alert to the possibility of ored herrings,6 where the
threat warning suggests one type of hazard and the site
actually contains a different hazard. If this happens it
is likely that the contamination was intentionally carried
out. For specipc examples of threats, refer to RPT, Mod
3,4.16.

Step 2: Approaching the Site and Doing a Field Safety
Screening (RPT, Mod 3, 4.2)

In this step, the Site Characterization Team approaches
the site and conducts a peld safety screening. The
site characterization team leader is responsible for
implementing the site characterization plan in the peld
and supervising site characterization personnel. The
team leader must coordinate and communicate with the
Incident Commander during site characterization.
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Field safety screening is done to observe site
conditions and in particular to detect any immediate
threats to the response team from contaminants in
the atmosphere or on surfaces.

Field safety screening might include peld testing
for radioactivity and volatile organic compounds,
chemical weapons, and biological weapons. The site
characterization team should have already been trained
in the use of safety screening equipment.

The prst item in a peld safety screening is to depne the
perimeter of the site before approaching it. The site
perimeter should include the immediate area of the
incident as well as a buffer zone for safety. Beginning
at some distance outside the site perimeter, the Site
Characterization Team carefully proceeds towards the
site perimeter, noting anything out of the ordinary by
observing not only the instrumentation as the site is
approached but other possible signs of contamination
such as dead or sick animals, empty containers,
discarded gloves, clothing etc.

Risks to personnel can be minimized through the use of
good safety practices. Please make note of the following:

A Approach the site from upwind.

A Do not eat, drink, or smoke at the site.

A Do not drink, smell touch, or taste the suspect water.
A

Use general personal protective equipment (PPE)
such as splash-proof goggles, disposable gloves,
proper footwear, safety boots/shoes, (i.e., no
open toe or open heel shoes), disposable shoe
covers, a chemical-resistant disposable lab coat
or coveralls, long pants, and hard hat. Note: This
level of protection should only be used if (a) The
atmosphere (air) contains no_known hazard, and
(b) work functions preclude splashes, immersion, or
the potential for unexpected inhalation of or contact
with hazardous levels of any chemical.



Note: After the peld safety screening has been completed
and if it appears safe to proceed, personnel may continue
the site characterization process including the sampling
of the suspect water.

A Avoid all skin contact with the water, and if incidental
contact does occur, immediately yush the affected area
with clean water brought to the site for that purpose.

A Fill sampling containers slowly to avoid splashing or
creating spray or droplets of water that could spread
the contamination.

A Minimize the time that personnel are on the site doing
characterization and collecting samples. Depending
on the situation, it may be better if the goal is to
collect samples and then withdraw to a known safe
area to perform the peld testing. The same may hold
true if Hazmat collects samples for peld analysis.

If there are signs of hazards, the team should stop their
investigation and immediately contact the Incident
Commander. The Incident Commander must then
decide how to proceed. It is recommended that the site
be evacuated immediately and that a properly trained
and equipped HazMat team be brought in to investigate.
Such personnel are trained in the proper use of protective
equipment and peld investigation equipment, as well
as the proper procedures for investigating a potentially
contaminated site.

If there are no obvious signs of hazards, the team should
still contact the Incident Commander before crossing
the site perimeter and entering the site. In most cases,
the Site Characterization Team will probably be able to
enter the site and proceed with site characterization and
collection of water samples to determine the nature of
the threat or incident.

Step 3: Characterizing the Site (RPT, Mod 3, 4.3)

After the peld safety screening has been completed and
it appears safe to proceed, the team may continue the
site characterization. The team should do a detailed
visual inspection of the site. They should perform Rapid
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Field Testing (RFT) of the water suspected of being
contaminated. RFT is conducted to try to identify the
types of contaminants present in the water so that proper
laboratory analyses can be completed. Recommended
core peld-testing consists of monitoring for radiation,
cyanide, chlorine residual, and pH of the suspected
water. Equipment and instruments for RFT are listed in
Table 4-3 of this guide.

NOTE: There is no single peld testing kit that tests
for all possible radiological, chemical, or biological
contaminants. Therefore, peld testing should be used
only as a guide, not as the pnal solution. A negative
result during peld testing may mean that there is no
contaminant, or it may mean that your peld screening
kit is not sensitive enough to detect the contaminant, or
was not designed to measure the particular contaminant
that is present. Remember: Qualiped laboratories are
more likely to prove (or conprm) that the water is safe or
contaminated, you must have water samples analyzed



by a laboratory that is qualiped to do such testing. Water
samples should always be collected if there is any
question that the water might be contaminated. These
samples can be analyzed by a laboratory at a later date.

For the purpose of this guide, two general classes of
samples are considered:

a. Environmental Samples
b. Hazardous Samples

a. Environmental Samples are those collected from
environmental media, such as natural or treated
waters, and are not expected to be contaminated
with hazardous materials at concentrations which
would pose arisk to unprotected personnel. The vast
majority of water samples collected are expected to
be classiped as Environmental Samples.

b. HazardousSamplestypically consistof concentrated
hazardous materials. A hazardous sample would
most likely be taken from a suspected source
of contamination at a water utility such as from
drums, tanks, lagoons, pits, waste piles, or fresh
spills. Accordingly, they require special handling
procedures due to their potential toxicity or hazard.

The appropriate level of personal protection
equipment necessary to safely perform the site
characterization activities will depend on the
assessment of site hazards that might pose a risk
to the site characterization team.

See the hazard possibilities below (i, ii) to determine
the necessary protection for the team.

The distinction between Environmental Samples and
Hazardous Samples becomes blurred when hazardous
materials might be present in an environmental sample
at unknown concentrations. The decision regarding the
classipcation of a sample as Environmental or Hazardous
may be based on the hazard classipcation of the site from
which samples were collected. The hazard categories, as
discussed under the customized site characterization
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plan, include: low, radiological, hazardous chemicals,
and the infectious biological agents categories.

Note that the hazard assessment may be further repned
during the approach to the site based on the results
of the peld safety screening and initial observation of
site conditions. Below, two general possibilities (i, i) are
considered:

i.  Low, Non-Signipcant Hazards or Incidents

In most cases, the investigation site will not present
a signipcant hazard to the site characterization team,
and basic equipment and training will be sufpcient
to conduct site characterization activities safely.

ii. Signipcant Hazards

In some cases, obvious signs of hazard may be
observed at the time the threat is discovered or
during the approach to the site, as described in RPT,
Mod 3, 4.1.3. Under these conditions, only personnel
with proper equipment and training for response
to hazardous situations should enter the site and
perform characterization activities, such as HazMat
teams, EPA On Scene Coordinators (OSCs) and their
supporting contractors, Civil Support Teams, or FBI
hazardous materials response teams.

Once the peld safety screening work is completed
for any potential hazards, the need for personal
protective equipment (PPE) will be determined
by the responsible agency, usually not the utility.
Information on appropriate PPE for specipc chemical
contaminants can be found at the Chemical Hazards
Response Information System (CHRIS) at http://
www.chrismanual.com. These agencies may use
other resources than CHRIS, for instance just suiting
up to Level A personal protection equipment.

Step 4: Collecting Samples (RPT, Mod 3, 4.4)
The objective of taking samples from a suspected

contamination site or secondary investigation site is to
obtain and preserve a sample of the water at a particular



time and location, so that it can be analyzed later if
necessary. In order to perform sampling effectively,
sampling requirements should be considered in the
development of the customized site characterization
plan. Factors to consider during the development of a
sampling approach include:

A Which contaminants or contaminant classes will be
sampled?

A What type of samples will be collected (i.e., grab or
composite)?

When and where will samples be collected?

Are any special precautions necessary during
sample collection?

Selection of target contaminants during developmentofa
customized site characterization plan will be based on an
initial assessment of information about the threat. Prior
to site characterization, it is likely that little will be known
about the identity of suspected water contaminants.
In this case, the sampling approach may need to be
comprehensive and include all analytes covered by the
sample kit (see Table 4-1). In some cases, the available
information about the threat may indicate the presence
of a particular contaminant or contaminant class, and
the sample plan may be adjusted accordingly. However,
during this initial stage of site characterization, it may
still be prudent to plan to collect a complete sample set
(i.e., all sample containers in the utilityis emergency
water sampling kit) from the investigation site.

Remember to identify labs well in advance and alert
them that samples will be coming well ahead of time so
they can begin to prepare for the analyses.

Sampling Considerations

For greater detail on sample collection kits, peld test
kits, and sampling procedures, see Sections 4 and
5 of this guide. It will be necessary to review these
sections prior to actually collecting samples.
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Step 5: Exiting the Site (RPT, Mod 3, 4.5)

After pnishing the site characterization, the team should
prepare to leave the site. Before leaving, the team should
make sure that they have:

A Documented their pndings
A Collected all samples needed
A Collected all equipment

A Resecured the site (locked doors, hatches,
gates, etc.)

There may be other actions to take before leaving the
site. If the site is a possible crime scene, then it should
be blocked off to prevent entry and any evidence
should be protected from disturbance. If the site
contains hazardous materials, it may be necessary to
decontaminate the entire team and their equipment.

For a site characterized as a low hazard, it should not
be necessary to implement extensive procedures for
exiting the site. The following general precautions are
recommended when exiting a low-hazard site:

A Verify that any hatches, locks, etc., are properly
secured before leaving the site.

A Collect all samples, equipment, and materials and
move them to the site perimeter. Anything brought
onto the site should be removed from the site.

A Make sure that all samples are in the cooler(s)
along with ice packs and that the cooler is sealed
with chain of custody tape, if applicable.

A Remove all PPE at the site perimeter, and place
disposable PPE, along with any other garbage,
into a heavy-duty plastic trash bag. Close the bag
securely.



A Place all equipment, samples, and the sealed plastic
trash bag into the vehicle.

A If the site has perimeter security (e.g., a fence and
gate), verify that the perimeter has been properly
secured before leaving the site.

A Ensure that all forms have been completely plled
out before leaving the site.

If the site was categorized at a higher hazard level and/
or if the site is considered a crime scene, then special
procedures for exiting the site will likely be required
by HazMat ofpcials or law enforcement. For example,
personnel and equipment may be required to undergo
decontamination prior to exiting the site, and access
to the site is likely to be tightly controlled. If the site
is considered a crime scene, the site may be secured
by law enforcement, and qualiped investigators will be
responsible for collecting any physical evidence from the
site (such as empty containers, dead animals, etc.).

4. Sample Collection Kits and
Field Test Kits

Two types of kits are discussed in this guide, sample
collection and peld test.

4.1 Sample Collection Kits

Sample collection kits will generally contain all sample
containers, materials, supplies, and forms necessary to
perform sample collection activities. Sample collection
kits can be constructed and pre-positioned throughout a
system to expedite the sampling process. They can also
be standardized throughout an area to facilitate sharing
of kits in the event of an emergency that requires
extensive sampling. Table 4-1 presents an example of a
sample collection kit, while Table 4-2 provides a detailed
listing of the sample containers included in the kit. The
sample collection kit includes:
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A Large plastic container for holding sample kit
supplies

A Field resources and documentation

A General sampling supplies, including sample
containers

A Pathogen sampling supplies
A Reagents
A Safety supplies

The sample collection kit described in this section is
intended to illustrate the type of materials and supplies
that might be useful during sampling activities. However,
the design of a specipc kit should be tailored to the needs
and sampling objectives of the user. Furthermore, other
organizations may need to be consulted in the design of
a sample collection kit. For example, the laboratory may
wish to provide sample containers and reagents that
are consistent with the analytical approach for water
samples potentially containing non-target analytes.
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Field test kits contain the equipment and supplies
necessary to perform peld safety screening and rapid peld
testing of the water. These more expensive peld test kits
or personnel. Recommended equipment necessary for
minimal peld safety screening and Rapid Water Testing

may be assigned to specipc site characterization teams
is shown in Table 4-3.

4.2 Field Test Kits
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Following Rapid Field Testing, (see Section 3, Step 3 of
this guide for details on RFT), samples of the potentially
contaminated water will be collected for potential
laboratory analysis. The decision to send samples to a
laboratory for analysis should be based on the outcome
of the threat evaluation in Figure 2-1. If the threat is
determined to be credible, then samples should be



immediately delivered to the laboratory for analysis. If
the threat is not credible, then the samples should be
stored in a safe place for a specipc period of time in case
it becomes necessary to analyze them at a later date.

5. Sampling Guide
5.1 General Sampling Considerations

The following general guidelines are applicable to
sampling for both chemicals and pathogens (Biologicals),
while specipc sampling procedures for these two
contaminant classes are provided later in this Section,
5.2.

These guidelines are applicable to the collection of
samples from investigation sites within the distribution
system, including storage tanks, pressurized pipes, and
other distribution system components. In most cases,
samples will be collected from a tap connected to the
distribution system component. It may be necessary,
however, to collect samples from a large body of water
such as a pnished water reservoir. Sampling from such
large bodies of water, whether pnished or source water,
requires different sampling technigues than those used
to sample from distribution systems.

The two most common types of Environmental Samples
are grab samples and composite samples. A grab
sample is a single sample collected at a particular time
and place that represents the composition of the water
only at that time and location. The sample is collected
all at once and at one particular point in the sample
medium. A composite sample is composed of several
smaller sample amounts collected at various sample
locations and/or different points in time, which are then
combined to form one composite sample. Analysis of
a composite sample produces an average value and
can, in certain instances, be used as an alternative
to analyzing a number of individual grab samples and
calculating an average value.

In general, it is recommended that only grab samples
be collected from distribution systems. However, in
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some situations it may be necessary to take composite
samples over time or location. An example of a scenario
in which it may be necessary to collect composite
samples is sampling conducted to characterize a large
reservoir where collection and analysis of a large number
of discrete samples may be time and cost prohibitive.
One disadvantage of composite samples is that they
may dilute concentrations of contaminants that would
otherwise be detected in discrete grab samples. Another
disadvantage is that if a contaminant is detected, it is
impossible to know which specipc individual sample was
the source of the contaminant.

The time and location of sample collection will be
addressed by the selection of investigation sites, as
discussed in RPT, Mod 4, 1.2.

Due to the potential spread of a suspected
contaminant through a distribution system, sampling
may be performed at secondary investigation sites
rather than the primary site.

The need for special precautions during sample collection
will likely be determined by the site hazard assessment
described in Section 3 (Step 2 & Step 3) of this guide.
Figure 5-1 illustrates four sampling approaches based
on the four hazard categories: low hazard, chemical
hazard, biological hazard, and radiological hazard. Prior
to the initiation of site characterization activities, there
may be limited information available to determine which
sampling approach is appropriate. However, the results of
the site evaluation and peld testing may allow for a more
precise characterization of the hazards at the site, and
thus provide a basis for repning the sampling approach.

Under Low Hazard conditions, no special sampling
techniques are necessary beyond good safety practices
as described in Section 3, Step 2 of this pocket guide
(RPT, Mod 3, 3.1). Under this scenario, samples for
chemical and pathogen analysis are collected according
to the procedures described in Section 5.2 of this guide.



5.2 General Water Sampling Procedures

5.2a Low-Hazard General Sampling Procedures

*Note: These guidelines are for Low-Hazard Scenarios™

1)

2)

Review the site characterization plan prior to
sampling to ensure that all samples are collected.

Each sample container should be properly labeled using
a waterproof marker with the following information:

) analysis
) preservative (if any)
) dechlorinating agent (if any)
iv) sample location
) sample identipcation
) sample collection date and time
) samplerfs initials

Additional information requested on the sample label
should be provided as well. It is recommended that
sample labels for each container be completed before
beginning sample collection. Typically, it is done just
before obtaining the sample, or the otimeg is left blank
and entered immediately after collecting the sample.

Duringroutine drinking water sampling, containersare
often taken into the peld with preservatives already
in them. Samplers need to determine in advance if
opre-preservationé of containers is appropriate.

Flush sample taps for a time sufpcient to displace
the water in connecting lines in order to obtain a
representative sample from the distribution system
component of interest. The typical yushing time is
4 0 5 minutes. The sample tap should be a cold
water tap. In some cases, yushing may displace all
the contaminant. You may want to consult with the
IC before yushing.

a) Keep the yow rate from the sample tap sufpciently
low in order to avoid splashing and aerosolizing
water droplets. Divert water to a drain if possible.
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4)

5)

b)
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If the water yushed from the tap might pose a
hazard to the discharge area, it may need to be
collected for decontamination.

Critical information for each sample should be
documented:

a)

b)

The same information captured on the sample
labels should be transferred to a hardcopy
sample documentation form to serve as an
inventory of the samples.

Sample custody should be closely tracked and
documented using a Chain of Custody form (see
Appendix D for an example form or RPT, Mod 3,
App 8.5).

Samples may be considered evidence, and thus
should be subject to appropriate security measures:

a)

b)

Samples should be under the control of
designated personnel at all times.

When samples are not in the possession of
designated personnel, they should be secured
(e.g.,lockedinasecurearea)andonlyaccessible
by designated personnel. In the peld, samples
may need to be locked in a vehicle.

Complete the chain of custody form if provided
(See Appendix D or RPT, Mod 3, App 8.5) and
any associated paperwork that the laboratory
supplied. Fill out all labels/forms.

If necessary, duplicate samples can be collected
for law enforcement.

Take photographs of the samples at the
site of collection as another form of sample
documentation. Some law enforcement
agencies donit like photographsfisome do. A
digital image, transmitted from the peld back to
the commander, can help explain a lot although
this capability might not be available by all prst
responders.



6) If the decision is made to analyze the samples
immediately, the laboratory should be contacted as
soon as possible so they can prepare for arrival of
the samples.

7) If the decision is made to hold samples rather than
send them to the laboratory for immediate analysis,
the following precautions should be taken:

i. Samples should be chilled, but protected from
freezing.

ii. Samples should be held until the threat
evaluation has been completed and the
decision has been made to either analyze the
samples or close the investigation.

iii. The shortest holding time for a particular
analysis will dictate the maximum time that
samples should be held prior to analysis.
Holding times for preserved chemical samples
differ based on the type of contaminant. They
are typically 7-28 days for properly preserved
samples, although the respective analytical
method should be consulted for details, e.g.,
nitrite is 48 hours when preserved, hexavalent
chromium is 24 hours. If it is necessary to store
unpreserved samples, the stability of the target
analyte in water should be considered when
determining how long an unpreserved sample
might be stored.

For holding times & preservatives for specipc materials
refer to either Table 4-2 Standard Methods - www.

standardmethods.org. or www.nemi.gov.

It is important to follow any special laboratory
requirements regarding sample collection and transport
since these may affect the quality of the analytical results.
For example, some procedures or laboratories may
require analysis of special Quality Control (QC) samples
such as peld duplicates, peld blanks, trip blanks, and
peld matrix spikes. There may also be specipc chain of
custody, notipcation, and shipping requirements.
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Arrangements should be made with a laboratory
before an incident so that samplers are aware of,
and can prepare for any special requirements.

It may also be advisable to collect backup samplesin case
there is a problem with the set that is delivered to the
laboratory, or if there is a need for additional samples for
conprmation or analysis by another entity (e.g., specialty
laboratory or law enforcement). Backup samples should
be properly stored, secured, and tracked so that the
integrity of the samples is maintained. While collection of
individual backup samples may be appropriate in some
cases, it may be logistically simpler to collect a large
volume sample in a 10-liter container as a backup.

NOTE: Thisis notsuitable for volatile organics, which must
be stored in separate containers with zero headspace.
It is not acceptable for bacterial samples, which must be
collected and stored in sterile containers.

Develop inital sampling
approach based on initial site
hazard assessment

]

Evaluate site conditions and
pertorm tield testing

1

Revisethe site hazard
assessment based on site
char results

I

Revise sampling approach based
on the site hazard category

I

Y + 4
Low RADIOLOGCAL CHEMICAL BIOLOGICAL
HAZARD HAZARD HAZARD HAZARD

Coliect sanples Collect samples Pre-concentiae
for chemical Tor radiological rorobyaed sample using
malysis analysis umr i aion
Pre.concentrate Collect and hold Use dilute samples Collect retemate
sample using large volume Tor hazar dous Tor pathogen
ult it ation water sample chemical analysis analysis
Collect retenmtate cr:u;";?:.?:d Collect and hald
for pathogen v‘ﬁfﬁ ol large vohime
s not diluted) Wer sampie

Figure 5-1 0 Integration of Site Hazard Assessment Into the
Sampling Approach



5.2.b. Biological (Microbiological) Sampling Procedures

Specipcsigns of biological contamination are less obvious
than those associated with chemical contamination.
There are two general approaches to microbial pathogen
sampling and analysis that depend on whether or not a
pathogen has been tentatively identiped, as illustrated
in Figure 5-2.

Specific Perform Unknown

Microbial Microbial
Tentatively Concentration
|dentified ? Procedure

Perform Unknown
Microbial
Concentration
Procedure
Perform
Established
Sample Collection
Procedure
¥ v v
" Virus Piotozoa
Bacteria Filter 10 Liter Grab
4 Liter Grab . Fi
Sample Concentration Sample or Filter
in the Field Concentration

Figure 5-2 8 Sampling Approach for Microbial Contaminants

If the microbiological contaminant has been tentatively
identiped and has an established analytical technique
suitable for water, then samples should be collected in
accordance with that technique. However, established
andvalidated sample collectionandanalytical techniques
for microbial contaminants in water are limited to a few
pathogenic microorganisms, principally enteric bacteria,
viruses and protozoa, and a few other organisms with
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known waterborne transmission. Figure 5-2 indicates the
sampling approach for bacteria, virus, and protozoa:

A Bacteria: collect a 4-liter grab sample for membrane
pltration and culture of several different types of
bacteria through use of selective media.

A Virus: plter between 100 and 1,200 liters of water
through a positively charged plter. The processed plters
can be shipped to the laboratory or viruses adsorbed
to the plter can be eluted in the peld and shipped as
a l-liter retentate (or concentrate) to a laboratory for
further processing by conventional procedures.

A Protozoa: collecta 10-liter grab sample for shipment
to a laboratory where it is pltered to concentrate the
protozoa for subsequent processing and analysis.
Another alternative is to perform the pltration in the
peld, similar to the approach for virus.

A See EPA Methods 1622 or 1623 for additional details
about the standard sampling approach for Protozoa:
http://www.epa.gov/safewater/It2/training/module_
crypto then click on Menu.6 Many microbiological
methods also specify the addition of a dechlorinating
agentin order to maintain the viability of the organisms
so that they can be cultured. The established method
for the target microbiological contaminant should be
consulted to determine the appropriate dechlorination
and preservation techniques. Due to a variety of
analytical methods available, biological sampling is
an area where it is perhaps even more important to
work with the lab receiving the samples to predepne
sampling procedures.

If the microbial contaminant is unknown, sample
collection is performed through the use of
ultrapltration.

Ultrapltration is a membrane pltration process
that retains particles, including microorganisms,
larger than the molecular weight cut-off (MWCO) of
the membrane (RPT, Mod 4, 8.4.1). Ultrapltration
is a very specialized procedure and will require a
specialist to perform.




Ultrapltration can concentrate viruses, bacteria, spores,
and parasites if the MWCO is sufpciently small. Thus, the
method is suitable for sampling water with an unknown
microbiological contaminant.

General Water Sampling Procedures for Microbiological
Contaminants

WARNING: Important safety precautions for all microbial
contaminants. Safety glasses must be worn. Wash

hands before and after sampling. The use of clean,
powder-free nitrile gloves is strongly recommended. Do
not collect samples with exposed skin on hands.

1. Avoid splashing or aerosolizing water droplets during
sample collection or peld concentration.

2. Do not rinse or overpll the sample containers. This is
especially important if the sample container contains
a preservative or dechlorinating agent. Do not use
rubber or plastic tubing for the collection of samples.

3. Any sample collected for culture analysis should
be handled in a manner such that viability of the
microorganisms is maintained.

4. If necessary, add any preservatives and/or
dechlorinating agents. Preservatives and/or
dechlorinating agents may be added to the sample
containers during sample kit preparation, which
can signipcantly decrease the complexity and time
required for sample collection. (See Table 4-2).

5. Wipe the outside of the sealed containers with an
aseptic wipe or a mild bleach solution.

6. Complete the chain of custody form if provided
(See Appendix D or RPT, Mod 3, App 8.5) and any
associated paperwork that the laboratory supplied.
Fill out all labels/forms. Complete the forms with the
appropriate information such as PWS identipcation
number, exact sample location, date and time, type
of sample collection (raw, plant tap, entry point, or
distribution) and type of analyses to be run.
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7. Attach custody seal to the individual sample
container, if required by the organization responsible
for sample collection and handling. In some cases,
it may be sufpcient to place the custody seal on the
shipping container rather than the individual sample
containers themselves. Record the information on
a Chain of Custody record (see Appendix D or RPT,
Mod 3, App 8.5).

8. Place the sample container into a sealable plastic
bag (bubble wrap baggies can provide protection
against breakage of glass sample containers).

9. Additional instructions for packaging samples
potentially ~ containing  infectious  biological
contaminants are provided in Section 6 of this guide.

10. Place the sealed plastic bags containing the samples
into an appropriate, rigid, shipping container and
pack with frozen ice packs (preferred) or sealable
freezer bags plled with ice. If ice is used, the bag
should be thoroughly sealed and double bagged to
avoid leakage. See Section 6 for more details on
sample packaging in coolers and shipment.

Low Hazard Conprmatory Step Only

Sampling Procedure for Total Coliform/E.
coli Bacteria

Sample Containers

Although different sizes and types of sampling containers may
be used for collecting coliform samples, most laboratories
supply 125 mL sterilized, plastic bottles. Some laboratories will
wrap the bottles in paper to protect them from contamination.
Glass-stoppered bottles sometimes have foil covering the top
for protection. A few laboratories may furnish single-service,
sterilized bottles. Do not sample with any bottles that appear
to have been tampered with.



Typical sampling containers and equipment used for
coliform sampling.

Procedure

The laboratory that supplies the sampling containers normally
provides instructions with the kit for the type of monitoring
being done. Refer to those instructions when provided.

The following instructions and photos illustrate the general
sampling procedures for collecting coliform and E. coli samples.

1. Assemble all of the sampling supplies before beginning.
The proper preservatives will be added to the sampling
containers by the laboratory before you receive them. A
dechlorinating agent is used when sampling chlorinated
waters (such as those found in the distribution system).
Handle the containers carefully as they are sterilized. Do
not rinse out or dispose of any liquids, powders, or tablets
inside the containers. This material is the preservative.

2. Go to the sampling location(s) speciped in the sampling
plan. Each representative sampling location is usually
located in the distribution system and is accessible during
the day. Examples include hospitals, city buildings, pump
stations, restaurants, and dedicated sampling stations.
The tap should be clean, free of attachments (hoses,
etc.), and in good repair (no leaks). If possible, avoid
single lever, mixing-valve faucets and drinking fountains.
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3. If possible, remove any aerator, strainer, or hose that is
present, as any of these may harbor bacteria.

Removing aerator from faucet before starting to sample

4. Optional Step: Spray tap with chlorine solution or wipe
it with alcohol. (This step is optional since many people
believe this practice does not kill attached bacteria and is
not necessary if the sampling tap is selected carefully.)

5. Turn on the cold-water tap and run the water until the
water temperature has stabilized as determined by a
thermometer. This typically takes 4-5 minutes. Then
reduce the yow so that the stream is no greater than 1J
inch in diameter.

While the water is running pll out the labels, tags, and
laboratory forms in waterproof ink and apply the labels
to the containers. Do not change the water yow once the
sampling has started as that could dislodge microbial
growth.

6. Remove the bottle cap. Be careful not to contaminate the
sample by touching the inside of the cap or the inside of
the sample container with your pngers. Then position the
bottle under the water yow. Hold the bottle in one hand
and the cap in the other. Do not lay the cap down or put it
in your pocket!

7. Fill the bottle to the shoulder or to about 1J inch from the
top. Many bottles have a 100 mL pll line.



Holding the bottle under the water g}wwith capin
other hand.

Bottle plled to the shoulder.
8. Place the cap on the bottle and close it tightly. Samples
should be cooled immediately.
9. Turn the tap off. Replace the aerator, strainer, or hose.
10. Check that the information on the label is correct (or

check the laboratory form and attach it to the bottle with
a rubber band).




Tightening the cap on plastic bottle.

11. Complete any additional laboratory forms that came with
the sample bottle, including chain-of-custody form (if
required by the state).

The samples must reach the laboratory and the analysis must
begin within 30 hours of collection. It is recommended that
all samples be refrigerated or cooled to 4A to 10AC (39A to
50AF). If the laboratory is nearby, refrigerate with freezer
packs, and deliver the samples there directly. If not, send the
samples overnight by U.S. mail or by an overnight courier.

5.2.c Chemical Sampling Procedures

The following procedures are appropriate for collecting
samples for chemical analysis from drinking water
distribution systems. If samples need to be collected
from a large body of water without a suitable sample
tap, the surface water sampling guidelines may be used.
If the samples are considered to be hazardous, it may
be necessary to implement certain hazardous materials
sampling technigques in addition to the guidelines
presented below.

General Water Sampling Procedures for Chemical
Contaminants

1. Carefully pll sample containers with water yowing
from the sample tap. Avoid splashing or aerosolizing
water droplets during sample collection. Do not use



rubber or plastic tubing for the collection of samples
for chemical analysis.

. Do not rinse or overpll the sample containers. This

is especially important if the sample container
contains a preservative or dechlorinating agent.

. If necessary, add any preservatives and/or
dechlorinating  agents. Preservatives and/or
dechlorinating agents may be added to the sample
containers during sample kit preparation, which can
signipcantly decrease the complexity and time required
for sample collection (See Table 4-2). If necessary,
adjust the pH of the sample per method instructions.

. When sealing sample containers that have open top
caps and septa, make certain that the Teyon" side
(smooth side) is facing towards the water.

. VOC samples must be collected with no headspace.

. For containers with closed top caps (pesticides, etc.)
attempt to pll the container to the top leaving very
little or no headspace.

. Wipe the outside of the sealed containers with an
antiseptic wipe or a mild bleach solution if deemed
necessary.

. If the sample container is not pre-labeled, place a
label on the container and complete the requested
information. It is better to label the container
before the sample is added because the outside of
the container may get wet during plling. Transfer
the information on the sample label to the Sample
Documentation Form (RPT, Mod 3, App 8.4).

. Attach a custody seal to the individual sample
container, if required by the organization responsible
for sample collection and handling. In some cases,
it may be sufpcient to place the custody seal on the
shipping container rather than the individual sample
containers themselves. Record the information on
a Chain of Custody record (see Appendix D or RPT,
Mod 3, App 8.5).
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10. Place the sample container into a sealable plastic
bag (bubble wrap baggies can provide protection
against breakage of glass sample containers).

11. Place the sealed plastic bags containing the samples
into an appropriate, rigid, shipping container and pack
with frozen ice packs (preferred) or sealable freezer
bags plled with ice. If ice is used, the bag should
be thoroughly sealed and double bagged to avoid
leakage. See Section 6 of this guide for more details
on sample packaging in coolers and shipment.

INORGANIC CHEMICALS (10Cs)

Pre-cleaned glass or plastic bottles are used. The
size of the container may vary. Follow the laboratoryis
instructions, if provided.

General Water Sampling Procedures for Inorganic
Chemicals:

WARNING: Important safety precautions for all three
groups of 10Cs. Safety glasses must be worn. Wash

hands before and after sampling. The use of clean,
powder-free nitrile gloves is strongly recommended. Do
not collect samples with exposed skin on hands.

1. Remove any attachment from the tap.

2. Turn on the cold-water tap and run the water until
the temperature has stabilized as determined by a
thermometer. This typically takes 4-5 minutes. Then
reduce the yow so that the stream is no greater than
IJ inch in diameter.

3. While the water is running, Fill Out The Label with the
required information and apply to sample container
while it is still dry.

If the laboratory has any additional recommendations or
requirements, they should be followed.

There are three different 10C groups that need to be
considered while sampling.



The brst group is comprised of inorganic non-
metals. (In Table 4-2 referred to as Baseline Water
Quality Parameters.) This group includes alkalinity,
bromate, chloride, color, conductivity, yuoride, odor,
orthophosphate, silica, total dissolved solids, and
sulfate. Follow the laboratoryis instructions regarding
the volume of sample to collect. One container may
provide water for the analysis of several parameters. Fill
the container to its shoulder, leaving room for shaking.

Typical nitrite and nitrate sampling containers.

The second group is inorganic metals. The containers
used may have an acid added as a preservative.

Containers up to one liter may be used. Usually, a separate
container is provided for mercury. The laboratory may add
nitric acid to the empty containers before providing them.

Hold the bottle at an angle pointing away from your face and
carefully pll it to its shoulder. If acid has been added to the
bottle, it will mix rapidly with the water and may spatter a
bit. Leave room in the container for gentle shaking to mix.

The third ogroupd is cyanide. For cyanide 1-liter brown
glass or plastic containers are used. The laboratory should
NOT add a preservative to them. The sample MUST be
dechlorinated in the peld before the sample pH is adjusted.
Therefore, the laboratory must not add preservatives to
the bottles before sending them to the site.
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Typical nitrite and nitrate sampling containers.

Note: If the laboratory has not provided ascorbic
acid (a powder) and a separate bottle containing
sodium hydroxide preservative, do NOT collect the
cyanide samples and contact the laboratory for further

instructions. Cyanide samples must be dechlorinated

and preserved with sodium hydroxide at the time of
collection as discussed below.

1. Fill the bottle to its shoulder leaving room for adding
preservatives and for shaking.

2. Add 0.1 gram of powered ascorbic acid. Cap the
bottle and shake to dissolve the ascorbic acid.
Check a small portion of the sample with a chlorine
peld test kit to determine if any chlorine is present.
If chlorine is still present, repeat this step. NOTE:
Starch iodide paper may be used to check for
chlorine in a suspect cyanide sample too.

3. Open the sample container and add 10 drops of
sodium hydroxide to the sample. Cap the bottle
and shake brieyy to disperse the sodium hydroxide.
Open the bottle, pour a few drops of the sample into
the bottle cap, and check the pH with pH paper. If
the pH is not 12 or greater, repeat this step.



All of the three groups should complete the following
steps.

1.

2.

Screw the cap on the container.

Complete the chain of custody form if provided
(See Appendix D or RPT, Mod 3, App 8.5) and any
associated paperwork that the laboratory supplied.
Fill out all labels/forms. Complete the forms with the
appropriate information such as PWS identipcation
number, exact sample location, date and time, type
of sample collection (raw, plant tap, entry point, or
distribution) and type of analyses to be run.

Pack the samples in a cooler with freezer packs.

Deliver the samples to the laboratory or ship the
samples by an overnight courier.

NITRATE (NO3-) AND NITRITE (NO2-)

Samples may be collected for nitrate, nitrite, and/or
nitrate-plus-nitrite. Check with the laboratory to see if any
preservatives need to be added. The required volume
is 500mL or less as determined by the laboratory, and
the laboratory may require only one container for both
parameters. The container may be made of glass or plastic.

Typical nitrite and nitrate sampling containers.
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Procedures

The general sampling procedures for nitrate and nitrite
monitoring are below.

Warning: Important safety precautions. Safety glasses

must be worn. Wash hands before and after sampling.
The use of clean, powder-free nitrile gloves is strongly
recommended. Do not collect samples with exposed
skin on hands.

1.

One sample at each entry point to the distribution
system.

Remove any attachment(s) from the tap.

Turn on the cold-water tap and run the water until
the temperature has stabilized as determined by a
thermometer. This typically takes 4-5 minutes. Then
reduce the yow so that the stream is no greater than
IJ inch in diameter.

While the water is yushing, pll out the label with
the required information. If the water is known to
be chlorinated, add this information to the label. Fill
out label.

Hold container at an angle pointing away from your
face and carefully pll it to its shoulder. If acid is in
the container, it will mix rapidly with the water and
may splatter a bit. Leave enough room in the bottle
so that the sample can be shaken to mix.

Collecting the sample.



Caution - Hazard: Containers may contain liquid acid
which is toxic and will cause burns. If any preservative
contacts skin or eyes, yush with liberal amounts of
water until EMTs arrive.

6. For samples to be analyzed for nitrite and/or nitrate
separately, do not add acid (and do not use a
container which may already contain acid).

7. For nitrate-plus-nitrite samples only; if acid has not
been added to the sample bottle and the laboratory
has instructed you to preserve the sample, add
sulfuric acid one drop at a time to the sample
to adjust the pH to 2, following the laboratoryis
instructions. Swirl the sample gently after each
addition of acid. Measure the pH with a pH meter or
pH paper.

8. Complete the chain of custody form if provided
(See Appendix D or RPT, Mod 3, App 8.5) and any
associated paperwork that the laboratory supplied.
Fill out all labels/forms.

9. Pack the samples in a cooler with freezer packs.
See Section 6 of the guide for more details on
sample packaging in coolers and shipment.

10. Deliver to the laboratory the same day or ship by
courier or overnight delivery service.

VOLATILE ORGANIC COMPOUNDS (VOCs)

The required containers are 40mL to 120mL glass vials.
The laboratory will normally add the proper preservative
in advance. For chlorinated waters, a powdered
dechlorinating agent (ascorbic acid) will be added, and
the sampler must subsequently add hydrochloric acid to
the blled vials. For unchlorinated waters, the laboratory
will add the acid to the empty vials. Samplers should
obtain specipc instructions from the laboratory at the
time the empty vials are to be used.

Important. If the laboratory supplying the sample
containers is not at the same immediate location as the
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water utility, it will send peld reagent blanks, also known
as trip blanks, along with the sample vials. A trip blank
consists of two vials plled with water at the laboratory. They
will be in the shipping container sent by the laboratory.
Do not open these blanks. Leave them in the shipping
container and return them to the laboratory with the
samples. If the laboratory has not included trip blanks
contact the laboratory before taking any samples.

Typical VOC sampling containers and equipment.

Procedure

WARNING: Important safety precautions. Safety glasses
must be worn. Wash hands before and after sampling.
The use of clean, powder-free nitrile gloves is strongly
recommended. Do not collect samples with exposed skin
on hands.

1. If possible, use a non-mixing valve faucet and
remove all attachments, including any aerators,
strainers, and hoses. Do not take a sample if all
attachments cannot be removed because they will
alter the concentrations of any VOCs present.



