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Annex (1)

Sampling

Sampling is in its simplest terms a collection of a portion of an effluent or
body of water to be analyzed and decisions taken about its contents and

methods of their removals in case of polluted and/or contaminated water.

Sampling will be performed by the laboratories affiliated to the EEAA in
order to check the compliance of variable sources generating, domestic,
industrial, agricultural and commercial liquid wastes, to the limits stated by the
different environmental laws governing the different discharges of wastewater
bodies. Non compliance as indicated by analysis results will lead to legal

consequence to be filed by EEAA against the polluters.

Sampling should be carried out by EEAA laboratories staff in presence of
the representative of the point source responsible party, i.e. assigned
representative of the industrial facility by the management of the facility, should
be present while sampling the effluent generated by the plant for the sake of
proper legalities. In order to verify his presence he should sign both the chain of
custody sheet and the analysis request form. This procedures will insure his

witnessing to the sampled water.

Representative samples of effluent is of major importance and in case of
inherently variable effluent a time composite sample must be collected in order
to judge the conformity of treatment units performance or average loads of a

final effluent with the laws and standards.



Sampling apparatus and technique should be selected and adopted to best suit:
(1st) Physical conditions in the area being sampled.
(2nd) The objective of monitoring.

(3rd) The analysis to which the sample will be subjected.

Types of Samples:
Sample collection can be carried out in different ways, these are:

Grab Sample. This represents the quality of the sampled effluent at the
moment of sampling. This type of sampling should be collected to test the
compliance with the of treated industrial, domestic, or any generated liquid

waste to the executive regulations at any time.

Composite Sample. Where a portion of the wastewater effluent is
collected and analyzed to give the minimum and maximum pollutional loads
generated by the checked source. Also it is necessary to calculate the penalties to

be incurred by the polluting party based on average loads.

Time Composite Sample. This can be prepared by collecting and
mixing an equal volume over a span of a full production day at equal time
intervals in a sampling container. All collected different types of samples must
be kept in an ice box having ice and salt or frozen block’s of water in a tight
plastic bag to maintain its low temperature and insure ceasing its
biodegradability changes before it reaches the laboratory for analysis. The length
of the time intervals can vary from every five minutes to every two hours
depending on the frequency of change in the sampled effluent as judged by the
collector based on the inherent variability of the processes or sources of

pollution and/or contamination affecting the quality of the effluent.



In order to satisty the legal requirements of confidence about the extent
of non compliance of the effluent normally changing, at least three composite
samples should not be complying. The samples should be collected on different
days of the week in order to show the persistence in the level of deviation from

the law.

Methods of Sampling:

Sampling regardless of its type can be conducted by either one of the

following ways :

Manual Sampling. Which evolves minimal cost and equipment. But it
should be carried with extra care in order not to contaminate one sample by
another specially if the first sample is contaminated with excessive amounts of
oil as it could linger in the sampling container and contaminate the following
samples. The same rule applies for samples collected for bacterial analysis where

it is not possible to collect the wastewater sample from a sterilized faucet.

Automatic Sampling. Automatic samplers can be useful in case they are
available and sources of energy to operate them are accessible at the site of
sampling they are more superior than manual sampling, yet they need extra care
in operating them, they are liable to plugging, especially in case of waste water
effluent with high content of suspended solids. They also may need continuous

supervision.



Sampling Containers :

Sampling containers are either glass or plastic. But different grades of
each type are preferred in special sample’s determinants. Glass is recommended
for samples collected for trace organic determinations, as plastics can leach out
their additives which can interfere with the results in this case. While glass is not
recommended at all for water samples collected for heavy metals determinations

as they tend to replace the sodium in the glass matrices.

A variety of factors affect the choice of containers and cap material.
These include resistance to breakage, size, weight, interference with constituents,
cost and availability. There are also various procedures for cleaning and

preparing bottles depending upon the analyses to be performed on the sample.

Container Material. Two major types of container materials are

commonly used, plastic and glass. These types are shown in Table (1).

Table (1) Types of container materials

Glass Plastic
Kimax or Pyrex brand-borosilicate Conventional polyethylene
Vycor- generally Linear polyethylene
Ray-Sorbor law-Actinic- Generally lab ware Polypropylene
Corex-generally lab. Ware Polycarbonate
Rigid polyvinyl chloride
Teflon

All these materials have various advantages and disadvantages. Kimax or
Pyrex brand borosilicate glass is inert to most materials and is recommended
where glass containers are used. Conventional polyethylene is to be used when
plastic is acceptable because of reasonable cost and less absorption of metal
ions. The specific situation will determine the use of glass or plastic. However,
use glass containers for pesticides, oil and grease, and other organics. Table (2)

summarizes the advantages of these materials.



Table (2) Comparison of advantages and disadvantages of glass and

plastic containers

Borosilicate glass Conventional
polyethylene
Interference with Inert to all Good for most
sample constituents except constituents except
strong alkali organic, oil and grease
Weight Heavy Light
Resistance to Very fragile Durable
breakage
Cleaning Easy to clean Some difficulty in
removing absorbed
components
Sterilizable Yes In some instances
Space Takes up Cubitainers- substantial
considerable space space savings during
extended field studies

Container Caps. There are two major types of plastic used in container
caps: polyethylene and backlite with liners. Polyethylene caps are recommended
for ease of cleaning unless oil and grease analyses are to be performed. Caps
with Teflon liners should be used for pesticides and oil and grease samples.
Silicon rubber material should be avoided for trace metals because of zinc
contaminations. There are three liners types available and the

advantages/disadvantages are listed in Table (3).



Table (3) Comparison of cap liners

Liner type Advantages Disadvantages
Wax coated Generally applicable to most Must be inspected
paper samples, inexpensive prior to each because

of deterioration.
Cannot be used with
Organics.
Neoprene Same as wax coated paper Same as wax coated
paper
Teflon Applicable for all analyses. High cost
Minimizes
containers/sample
interaction

Container Structure. Use a wide mouth container in most instances.
This structure will permit easy filling and sample removal. It is also easily
cleaned, quickly dried, and can be stored inverted. Use a narrow neck bottle
when interaction with the cap liner or outside environment is to be minimized.

Use a solvent cleaned glass container for pesticides sample collection.

Disposable Containers. Use disposable containers when the cost of
cleaning is high. These containers should be precleaned and sterile. The most
commonly used disposable container of this type is the molded polyethylene
cubitainer shipped nested and sterile to the buyer. However since their cubic
shape and flexible sides make them almost impossible to clean thoroughly, use

these containers only once.

Container Washing. The following procedure should be followed to

wash containers and caps for inorganic and general parameters :

(1) Wash containers and caps with a non-phosphate detergent and scrub strongly
with a brush (if possible wash liners and caps separately).

(2) Rinse with tap water, then distilled water.

(3) Invert to drain and dry.



(4) Visually inspect for any contamination priot to storage.

(5) If the container requires additional cleaning, rinse with a chromic acid solution
(35 ml saturated sodium dichromate solution in 1 liter of sulfuric acid - this
solution can be reused. Then rinse with tab water an distilled water and dry as

indicated above.
Container Preparation:

For certain parameters, a special cleaning procedure is needed to avoid
adsorption or contamination due to interaction with container walls. These

procedures are outlined below :

Metals. If metals are to be analyzed, rinse the container with a solution of
one part nitric acid to four part water, then with distilled water. If phosphorus is
to be analyzed, rinse the container with a solution of one part hydrochloric acid

to one part water, followed by distilled water. Treat the caps similarly.

Organics. If oil and grease or pesticides are to be analyzed, rinse the
sample container with methylene chloride followed by acetone. The container
should have been previously cleaned with chromic acid solution. Treat the

container caps similarly.

Sterilization. For microbiological analysis, sterilize the container and its
stoppet/cap by autoclaving at 121°C for 15 minutes or by dry heat at 180°C for
two hours. Heat-sensitive plastic bottles may be sterilized with ethylene oxide at
low temperature. Wrap bottles in Kraft paper or cover with aluminum foil
before sterilization to protect against contamination. An acceptable for
emergency or field use is sterilization of containers by boiling in water for 15

minutes.



Sample Holding Time :

Holding time is the time interval between collection and analysis, in
general, the shorter the time that elapses between collection of a sample and its
analysis, the more reliable will be the analytical results. It is impossible to state
exactly how much time may be allowed to elapse between collection of the

sample, particular analysis to be made, and the conditions of the storage.

For information purpose, however, data relating to holding times for
general and inorganic parameters were collected from various literature sources

and is tabulated in Annex 1.

Sample Volume :

The volume of sample collected should be sufficient to perform all the
required analyses plus an additional amount to provide for any quality control
needs, split samples or repeat examination. Although the volume of sample
required depends on the analyses to be performed, the amount required for a
fairly complete analyses is normally about 8 liters, (about 2 gallons.) The
laboratory receiving the sample should be consulted for any specific volume
requirements. Individual portions of a composite sample should be at least 100

milliliters in order to minimize sampler solids bias.

Sample Preservation :

Immediate analysis for the collected samples is the best way to keep the
integrity and qualitative presentation of the sample constituents. In case the time
lapsing between the sample collection and analysis is not less than 2-6 hours,

preservation may be recommended.



Complete preservation of samples, either domestic sewage, industrial
wastes, or natural water, is practical impossibility. Regardless of the nature of the
sample, complete stability for every constituent can never be achieved. At best,
preservation techniques can only retard the chemical and biological changes
which can take place in a sample after its collection from the parent source. To
maintain the integrity of the sample, appropriate selection of containers, pre
treatment of containers if necessary and the holding times, form the integral part

of the sample preservation program.

Methods of preservation are relatively limited and are intended generally to:
(1) Retard biological activity.

(2) Retard hydrolysis of chemical compounds and complexes.

(3) Reduce volatility of constituents.

Preservation methods are generally limited to chemical addition, pH
control; refrigeration, and freezing, combinations of these methods are often

used for sample preservation.

Chemical Addition. The most convenient preservative 1s a chemical
which can be added to a sample bottle prior to sampling. When the sample is
added, the preservative disperses immediately, stabilizing the parameter (s) of
concern for long periods of time. When the preservative added interferes with
other parameters being measured, additional samples for those parameters must
be collected. For example, concentrated nitric acid added for the preservation of
some of the metals would interfere with BOD, so an additional sample must be
collected for BOD.



pH Control. pH control to preserve the sample is dependent upon
chemical addition. As an example, to keep metal ions in a dissolved state,

concentrated nitric acid is added to lower the pH to less than 2.

Freezing. Freezing has been the subject of many preservation studies. It
is felt by some that freezing would be a method for increasing the holding time
and allowing collection of a single sample for all analysis. However, the residue
solids components (filterable and non filterable) of the sample change with
freezing. Therefore, Return to equilibrium and then high speed homogenization
is necessary before any analysis can be run. This method may be acceptable for

certain analysis but not as a general preservation method.

Refrigeration. Refrigeration or icing has also been studied with various
results. This is a common method used in field work and has no detrimental
effect on sample composition. Although it does not maintain integrity for all

parameters, it does not interfere with any analytical methods.

Preservation Guidelines. For industrial and point source samples, the
technition must use specific preservatives if the sample cannot be analyzed
immediately after collection. If preserved, the analyses must be conducted within

a specified time frame.

Alternative Preservation Methods. Alternative preservation methods
with different preservatives or storage conditions can be used if its effectiveness
can be demonstrated by supporting data through preservation studies. Such

preservation studies must specify:
(1) Type of water/waste water used as a sample in the experiment.
(2) Type of containers used.
(3) Pre treatment of the container and the glassware used.
(4) Preservation methods used.

(5) Specific temperatures ot temperature range used.
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(6) Duration of storage.

(7) Stored in light or darkness.

(8) Quality control samples-spikes, duplicates.
(9) Blanks-controls.

(10) Number of samples analyzed, and results.

(11) Statistical analysis, precision and accuracy.

Chain of Custody Procedures :

It is very important to insure the sample quality from the time of
sampling through transportation, analysis and data reporting. For legal purposes
the collected sample integrity should not be changed or tampered with during

any of the above mentioned steps.

All collected samples must be sealed in a manner to secure its safe arrival
without any interference to devalidate the results on grounds of sample
unrepresentativness due to intended changes, or interference by other parties.

The chain of custody should be cleatly stated in a form attached to each sample.
The following steps summarize the chain of custody :

Sample Labels. Gummed paper or self adhesive tapes can be used to

identify the following items:
(1st) Sample number.
(2nd) Date of sampling, and time of collection.
(3rd) Name of collector.

(4th) Site of sampling.

11



(5th) Sample presetrvative, if used.

Sample Seal. Use self adhesive tape to secure the cover closure against
any unauthorized tampering. The tape can be signed by the collector to insure
the sample security. The seal must be attached in a way to reveal any opening or

the covet.

Log Book. Prepare a bound log book to report all descriptive
information about the site of the sample collection, purpose of sampling, nature
of the source sampled (variable by time as in case of industrial effluent), and if
the sample is grab or composite. Field contact person should be mentioned. In
case of industrial and the point source waste water effluent, it will be highly
valuable to indicate suspected non complying ingredients. It is important to

secure the safety of log book.

Record. Fill out a chain of custody record for each different sample or
for a group of samples collected from the same source. The record should

cover the following items :
(1st) Sample number.
(2nd) Signature of the collector.
(3rd) Date : Time : Site :
(4th) Type of sampling.

(5th) Signature of person (s) involved in the chain of possession and dates of

possession.

12



Sample Analysis Request Sheet. Prepare a sheet comprising the field
parameters as pH, temp., turbidity, as well as the lab analysis needed to be

conducted on the sample.

Sample Delivery. Samples must be delivered to the analytical laboratory
within hours of its collection. The maximum allowed lapse time is two (2) days

under refrigeration and preserved for the different needed analytical parameters.

Sample Receival. The receiving custodian of the sample in the assigned
analytical laboratory, should record the state of the sample as received in the lab
with respect to the integrity of the sealing and should keep it in a refrigerator
until analyzed by an assigned analyst. As a quality control procedure for
chemical analysis, part of the sample should be kept in a deep freezer in case it is
felt there is a need to store it and conduct a new set of analysis as indicated in

the analysis request sheet.

Sample Assignment. The samples should be assigned to an analyst for
analysis and recording of the results. The analyst should record all pertinent
data, instrument readings for samples and standards as well as basic calculations
leading to a final result in a log data book, which should be under his personal

control.

Preparation for the Field Trip :
(1) Prepare lists of the required equipment and materials.

(2) Ensure that all sample bottles have been cleaned in accordance with

standard procedures.

(3) Ensure that the laboratory has prepared the chemical reagents and
standards needed for the trip.

(4) Prepare checklist.

13



(5) Check and calibrate meters (for field measurements), pH, temp,
specific conductivity, turbidity, dissolved oxygen.

(6) Complete the supplies of reagents (Dissolved O, determination and chemical

preservation).

(7) Obtain fresh buffer solutions (pH value of the buffer solution should be

close to values expected in the field).
(8) Obtain KCl solution for pH probes.

(9) Obtain road maps, station location desctiption, sampling documents, log
sheet, sampling bottles, labels, samplers, preservatives, pipettes, equipment

manual, ........ etc.
(10) Obtain writing materials, extra rope and tool box.
(11) Obtain charging cords if the equipment has in field charging capabilities.

(12) Obtain distilled water and clean beakers for pH, blanks and buffer

measurements.
(13) Obtain filtering apparatus if required.

(14) If micro biological sampling is to be done, obtain stetile bottles and ice

chest (ice chest are recommended for all sample storage).

14



Collection and Handling of Ambient Water Samples for
Chemical Analysis

Ambient water could be classified into:
(1) Surface water/subsurface water of lakes, rivers, streams, sea water,
reservoirs.
(2) Sediments/deep waters.
(3) Underground watets.

(4) Run-off, floods.

Samplers and sampling apparatus recommended, depend on the following:

(1) Type of water and site.
(2) Parameters.

(3) Sampling frequency.
(4) Volume of the sample.

(5) Other factors (filtration, preservation, prepatration, procedutes,

transportation, ........ etc).
Reference factors depend on:
(1) Availability of spare patts.
(2) Calibration procedures.
(3) Maintenance.

(4) Availability of repairing.
(5) Field quality control,

15



In addition to standardized field procedures, field control requires the

submission of blank and duplicate samples, their functions are:
(1) To test the purity of chemical preservatives.

(2) To check for contamination, sample containers, filter papers, filtering

equipment or other equipment that are used in sample collection and handling.

(3) To detect other systematic and random errors occurring from the time of

sampling to the time of analysis.

Remark:

At least once at each sampling point, control samples for each parameter
being measured should be prepared by spiking a four-way split of a single water
sample with three different levels of the parameter of interest within the
concentration range capability of the analytical method employed. The
information gained from these control samples is used to reveal any systematic
errors or bias in the analytical methodology, which is important in interpreting

the data.

Selection of Sample Volume :
This depends on :

(1) Type of parameters.
(2) Number of parameters.

(3) The analytical method.

(4) The expected concentrations of the parameters in the watet.

16



The sample volume should be specified by lab. technician. Sample bottles are
usually cleaned and provided by the lab.

Collecting surface water samples

(1) It is essential to ensure sample integrity from collection to data reporting

tor control of sample flow.

(2) Use the chain of custody procedures as recommended by the standard

methods, it involves.

(3) Sample labels, sample seals, records, log books, and analysis request sheet.

Types of Samples :

Grab Sample. Used when the source is fairly constant in composition

over a considerable period of time or over substantial distances in all directions.

Composite Sample. A mixture of grab samples collected at the same
sampling point at different times. Used only for components that remain
unchanged under the conditions of collection and preservation. Used for

sampling sewage effluents and wastes.

Integrated Samples. Used in case of surface water (e.g. rivers, streams,)
those vary in composition across its width, depth. These are mixtures of grab

samples collected from different points.

17



Remark:
(1) Do not use the same sample for chemical, bactetiological and microscopic
examination because the method of collection and handling are different.

(2) Sampling procedutes as influenced by station location and season.

Sampling Methods and Equipment:
Sampling Procedures from Bridges, Abutments, and Boats

(1) Attach sufficient rope to permit the sampler to reach the required
maximum depth. The other end of the rope should be secured to a

permanent fixture on the bridge, abutment or boat.

(2) Ensure that all of the lines that are suspending the samples remain in the

vertical position to enable the accurate estimation of the depth of sample.

(3) Weights may be added; the greater the stream velocity, the heavier the

weight required.
(4) Ensure keeping boat location by anchoring ot the use of boats motor.
(5) When sampling from a boat, take sample from upstream side.

(6) Ensure that sampling bottle not to be permitted to touch the bottom of
the river or lake to avoid contamination from stirred up sediment. To avoid

this, it is useful to predetermine the water depth.

(7) Rinse the sample 3-4 times with the water to be sampled unless the

sampler contains a sterilized bottle or contain a preservative.

(8) Obtain the required sample volume for field tests, and then repeat the

procedures to fill the remaining bottles.

(9) Catty out the required preservation procedures for each sample. See

details in preservation chapter.
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Sampling Procedures from Shores, Stream Banks and Wharves

Remark:
(1) A sampling iron is often used in this case.

(2) In the case of very shallow streams (about 0.5 m), the sample should be
collected by hand, wading out if necessary, facing upstream. Make sure not to

contaminate the sample with sediment, debris and other floating materials.

Station Location :

(1) The filed investigator should locate all sampling station accurately.
(2) It is important to take the sample at exactly the same location each time.

(3) Accurate station location description must be prepatred on the first visit to

every side, stakes, buoys or landmarks for location description.

Observation - Based Samples :

Filed investigators are responsible for observing any unusual conditions which

may indicate a need for additional water samples.

Field Quality Assurance :

(1) Field quality assurance involves a setious of steps, produced procedures and

practices which must be considered.

(2) Follow the instructions in the manual.
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Prevention of Samples Contamination :

The field investigators must take the necessary precautions to protect samples

from contamination and deterioration.
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Collection and Handling of Industrial Wastewater for
Chemical Analysis

Background :

Industrial waste water vary significantly in pollution characteristics. This
chapter presents general guidelines and considerations so that effective sampling

programs can be established for varied situation.

Objective of Sampling Program :

Regulatory :

Sampling of industrial waste water is required by regulatory authorities to

satisty the environmental law requirement.

Process Control :

In addition sampling is performed within the plant to monitor individual
waste stream, as a check on the process efficiencies and to compute material

balances.
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Research and Development :

The special need of each research and development project on industrial
waste treatment will dictate the sampling program. No general guidelines can be

given. Projects are normally conducts :
(1) To explore potential recovery from a given department or unit process.
Projects consider process modification and study the economics of changes.

(2) To define factors influencing character of wastes from a given department or

unit process.

(3) To investigate and demonstrate variation in the character and concentration of

combined wastes.

(4) To establish a sound basis for the treatment of residual wastes.

Frequency of Sampling :
Established by Regulation :

Use permit requirement when compliance monitoring is the objective. If
the sampling frequency is not specified regulation, sampling interval should be
one hour or less, and if data is available use statistical methods as a tool to

determine the frequency of sampling.

Use of Statistics :

Background data must be collected to determine mean and variance. One
of the following procedures can be used to obtain this information (listed in

order of preference) if it has not been previously collected:

(1) Conduct a week long preliminary survey consisting of houtly samples to

characterize the system.
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(2) Conduct one 24 hour survey taking houtly samples. Analyze individual samples
if batch dumps are suspected any weekly pattern must be considered and

samples taken on the day of the greatest variation of the parameters of interest.

(3) Obtain data from a plant with the same type of industtial operation. However,
where processes differ, take samples to quantify the variation. After data
collection, use production figures to estimate extreme values, assuming a linear

operating relationship (which 1s not always the case).

Other Consideration:
Consider variable plant operation when determining frequency
(1) Seasonal operation.
(2) Less than 24 hour per day operation.
(3) Special times during the day week.
(4) Any combination of the above.

When monitoring these types of operations, it is necessary to sample during

normal working shifts in the season of productive operation.
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Location of Sampling Points:

Effluent Monitoring :

Regulatory permits are issued based on the quality of the final discharge
point of source before its mixing with any other sources. Regulatory permits
establish effluent monitoring points within a plant. The permit may specify only
the total plant discharge or a specific discharge from a certain operation or

operations.

Type of Sample :

The permit will specify the type of sample, grab or composite, for effluent
monitoring, but consider both types for in-plant monitoring. Where in-plant
data do not exist, conduct a preliminary survey with production personnel of
each unit process to determine the chemical reactions, production variability,
location of individual waste streams and their potential chemical constituents in
each waste stream. After careful analysis of the unit process, select the
appropriate type of sample to be collected. Collect proportional composite

samples to determine € average amount o ollutant or collec ab samples :
ples to det th Iox t of pollutant llect grab pl

(1) If a batch discharge is to be characterized.

(2) If the flow is homogeneous and continuous with relatively constant waste

characteristics so a grab sample is representative of the stream.
(3) When the extremes of flow and quality characteristics are needed.

(4) When one is sampling for a parameter requiring that the entire sample be

used for analysis with no interior transfers of containers, e.g. oil and grease.

(5) When sampling for parameters which change character rapidly such as
dissolved gases or those which cannot be held for a long length of time before

analyses, e.g. bacteria counts. Chlorine dissolved oxygen and sulfide.
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Methods of Sampling:

Choose manual or automatic sampling depending upon which method is
best for the specific sampling program. Only trained personal should be

entrusted the task of sample collection.

Automatic Samplers. If an automatic sampler is to be used, the actual
type of sampler is determined by the constituents in the waste water. If the
variability of the waste water is not known or is large, use a sampler containing a
multiplex feature, which permits the collection of a composite sample in a single
container while collecting one or several discrete sampling during a preset time
interval. Once the needed features can be selected. Available samplers point to
avoid problems when using automatic samplers in streams with a high solids

content.

Volume of Sample and Container Type. The volume of sample to be
taken is determined by the number of analyses to be performed on the sample.
If this has not been determined, a grab sample volume, a minimum of one liter
and an individual composite volume of 100 milliliters should be taken. The

container type is also contingent upon the analysis to be run.

Preservation and Handling of Sampling. The preservation, holding
times and materials associated with sampling depends upon the parameters to be

analyzed. Reference should be made to Annex 1.

Flow Measurements. Flow measurements techniques adopted should be
in relation to the sampling location, type of flow, and other similar
characteristics. Primary and secondary devices should not be calibrated prior to

taking flow measurements.
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Collection and Handling of Water Samples for
Bacteriological Analysis

Background :

Fecal contamination from warm-blooded animals and humanbeings is
present in certain industrial effluents, urban and rural run-off, and in municipal
waste water. It can cause serious diseases and other health problems in drinking
water supplies and recreational, agricultural, or processing waters used in the
food, dairy and beverage industries. Consequently, monitoring of water supplies,

ambient water effluent for compliance with bacterial limits is urgently needed.

To control pathogens discharged into different waters, selected groups of
microorganisms are monitored as indicators of the sanitary quality of a stream or
water supply. These include “total” bacteria (Standard plate count), total
coliform bacteria, fecal coliform bacteria, and fecal streptococci. The pathogens
Salmonella, Shigella, Giardia, Pseudomonas, Klebsiella, Clostridium spp, and
viruses are not routinely tested because they are present in such small numbers

that the methodology is rather time-consuming and seldom quantitative.

Sample Bottle Preparation:

Sample bottle must be resistant to sterilizing conditions and the solvent
action of water. Wide-mouth glass or heat -resistant plastic bottles with screw-
cap or ground glass stoppers may be used if they can be sterilized without
producing toxic materials. Capped bottles must be equipped with neoprene
rubber liners or other seal. Before use, thoroughly clean bottles and closures
with detergent. Then rinse three times with a good quality laboratory reagent

watetr.
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Dechlorinating and Chelating Agents:

Use a dechlorinating agent in the sample bottle when water and waste
water sample containing residual chlorine are anticipated. Add 0.1/ml of a 10
percent solution of sodium thiosulfate to each 125 ml (4/0z.) sample bottle

prior to sterilization.

Use a chelating agent when waters are suspected of containing more than
0.01 mg/L concentration of heavy metals such as copper, nickel, tetra-sodium

salt (EDTA), to each 125 ml (4/0z) sample bottle prior to sterilization.
Wrapping of Bottles :

Protect the tops and necks of glass-stopper bottles from contamination
by covering them with aluminum foil or Kraft paper before sterilization. Screw

cap closures do not require a cover.

Sterilization of Bottles :

Autoclave glass or heat resistant polypropylene plastic bottles at 121°C

for 15 minutes. Glassware may be sterilized in a hot air oven at 170°C for 2
hours. Ethylene oxide gas sterilization is acceptable for plastic containers which
are not heat resistant. Before use of sample bottles sterilized by gas, store

overnight to allow the last traces of gas to dissipate.
Sampling Methods and Equipment :

These methods are applicable for sampling potable water, streams and
rivers, recreational waters such as bathing beaches and swimming pools, lakes
and reservoirs, puplic water supplies, marine and estuarine waters, Shellfish

harvesting waters, and domestic and industrial waste discharges.

In no case should composite samples be collected for micro biological
examination. Data from individual samples show a range of values which
composite samples will not display. Individual results give information about

industrial process variations. Also, one or more portions that make up a
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composite sample may contain toxic or nutritive material and cause erroneous

results.

Do not rinse bottle with sample, but fill it directly to within 2.5-5 cm (1-2
in) from the top to allow mixing of the sample before analysis. Use cautions to
avoid contaminating the sample with fingers, gloves or other materials. Test any
chlorinated sample for absence of chlorine, to assure that the reagent was

effective.

Completely identify the sampling site on a field log sheet, label and on a

chain of custody, if this is required.

Surface Sampling by Hand :

Collect a grab sample directly into a sample bottle prepared as described
previously. Remove the bottle top cover and closure and protect them from
contamination. Avoid touching the inside of the closure. Grasp the bottle
securely at the base with one hand and plunge its mouth down into the water,
avoiding surface scum. Position the bottle towards the current flow and away
from the hand of the collector, the shore, the side of sampling platform, or boat.
The sampling depth should be 15 to 30 cm (6 to 12 inch) below the water
surface. If the water is static, an artificial current can be created by moving the
bottle horizontally in the direction it is pointed and away from the sampler. Tip
the bottle slightly upwards to allow air to exit and the bottle to fill. After
removal of the bottle from the stream, tightly stopper and label the bottle.

Surface and Well Sampling by Weighted Bottle Frame :

When sampling from a bridge or other structure above a body of water,

place the bottle in a weighted frame that holds the bottle securely. Remove the
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cover and lower the device to the water. It is preferable to use nylon rope which

does not absorb water and will not rot.

Swing the sampling device down stream, and then allow it to drop into
the water, while pulling on the rope so as to direct the bottle upstream. Pull the
sample device rapidly upstream and out of the water, simulating the scooping

motion of grab sampling platform.

Use a weighted sterilized sample bottle when sampling a well that does
not have pumping machinery. Avoid contaminating the sample with surface

scum or dislodged material from the sides of the well.

Depth Sampling :

Several additional devices are needed for collection of depth samples
from lakes, reservoirs, estuaries and seas. These depth samplers require
lowering the sample device and/or container to the desired depth, then opening,
filling, and closing the container and returning the device to the surface.
Although depth measurements are best made with a pre-marked steel cable, the
sample depths can be determined by pre-measuring and making a nylon rope at
intervals with non smearing ink, paint, or fingernail polish. The following list of
depth samplers is not inclusive but can serve as a guide : The ZoBell J-Z, the

Niskin, the New York Dept. of Health, and the Kemmerer samplers.

Sediments and Sludge Sampling :

Microorganisms attach to particles and artifacts in water and are found in
large numbers in the bottom sediment and at interfaces in any body of water.
Sewage solids in treated domestic waste waters and sludges contain very large
numbers of microorganisms which pass into receiving streams, lakes and oceans

and then settle into the bottom sediments. This is particular concern in the seas
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dumping program because of the concentrated disposal of very large amounts of
sludge in selected sea dump sites. Microorganisms in these materials are

periodically released into the overlying waters as the bottoms are disturbid.

Sediments and bottom materials are difficult to sample because of the
variable composition, size, density and shape of particles and the lack of
homogeneity. They vary from light, fluffy particles to compacted high density,

solid layers.

Sample Frequency and Site Selection :
Frequency of Sampling :

The frequency of sampling depends upon the type of pollution that is to
be measured. Cyclic pollution and its duration are measured as frequently as
practical immediately downstream from the source and at less frequent time
intervals than cyclic pollution. A common approach for short term studies is to
collect samples from each side daily and advance the sampling intervals one

hour during each 24 hour period to obtain data for a 7 to 10 day study.

Some standards require a minimum number of samples to be collected
each month. Other standards are less explicit and simply indicated that the
geometric mean coliform density shall not exceed a certain level each month,
with no more than 10%, 20%, etc of samples exceeding a certain value. Where
the number of samples required is undetermined, a sufficient number should be

collected to measure the variations in conditions.
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Raw Water Supplies :

Reservoirs and lakes used as water supplies are sampled at inlets, other
possible sources of pollution, the draw off point, the quarter point intervals
around the draw off point, at about the same depth, and about the same depth,

and the reservoir outline.

Stream Sampling :

the objectives of the initial survey dictate the locations, frequency and
number of samples to be collected. The Egyptian Law gives standard to be met

after pollution point source discharge.

Selection of sampling sites. A typical stream sampling program includes
sampling location upstream of the area of concern, upstream and downstream
of waste discharges, upstream ad downstream from a tributary. Downstream
sites should be located far enough below entry of discharge or tributary to allow
through mixing. For more complex situations, where several waste discharges
are involved, sampling includes sites upstream and downstream from the
combined discharge area and samples taken directly from each industrial or
municipal waste discharge. Using available bacteriological, chemical and

discharge rate data, the contribution of each pollution source can be determined.

Small Streams. Should be sampled at background stations upstream of
the pollution sources and at station downstream from pollution sources.
Additional sampling sites should be located downstream to delineate the zones
of pollution. Avoid sampling areas where stagnation may occur (backwater of a
tributary) and areas located near the inside bank of a curve in the stream which

may not be representative at the main channel.
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Large Streams and Rivers. Large screams are usually not well mixed
laterally for long distances downstream from the pollution sources. Sampling
sites below point source pollution should be established to provide desired
downstream travel time and dispersal as determined by flow rate measurements.
Particular care must be taken to establish the proper sampling points at: The
upper reach control station, non-point sources of pollution, waste discharges as
they enter the stream, quarter-point samples below the pollution sources to
detect channeling, tributaries, and downstream from tributaries after mixing.

Occasionally, depth samples are necessary to determine vertical mixing patterns.

Preservation and Transit of Samples:

The adherence to sample preservation and holding time limits is critical to
the production of valid data. Samples exceeding the limits should not be

analyzed. Observe the following rules :

Storage Temperature and Handling Conditions. Bacteriological

samples should be iced or refrigerated at a temperature of 1 to 4°C during transit
to the laboratory. Insulated containers are preferable to assure proper
maintenance of storage temperature. Care should be taken that samples bottle

tops are not immersed in water during transit or storage.

Holding Time Limitations. Although samples should be examined as
soon as possible after collection, they should not be held longer than six hours
between collection and initiation of analysis. This limit is applied to fresh waters,
sea waters, and shelfish - bed waters. The exception is water supply samples
mailed in from water treatment systems. Current drinking water regulation

permit these samples to be held up to 30 hours.

Although a holding time of six hours is permitted for sewage samples,

organically rich wastes and marine waters are particularly susceptible to rapid
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bacterial increase or die-away, should be held for the shortest time possible, to

minimize change.

If the specified holding time limits cannot be observed, the following

alternatives should be considered:

Temporary Field Laboratories. In situations where it is impossible to
meet the 6 hour maximum holding time between collection and processing of
samples, consider the use of temporary field laboratories located near the

collection site.

Delay Incubation Procedure. If sampling and transit conditions require
more than 6 hours, and the use of field laboratories is impossible, consider the
delayed incubation procedure for total-and fecal- coliforms and fecal

streptococci.

Puplic Transportation. Occasionally, commercial forms of transit such
as airlines, buslines, or couriers are used to transport samples contained in ice
chests to the laboratory. These should be considered only when storage time,

temp. requirements and the proper disposition of the samples can be assured.

33



Collection and Handling of Water Samples for Biological

Examination

Plankton is a term refers to those microscopic aquatic forms plankton is divided

into Phytoplankton and and Zooplankton.
(Plant) Phytoplankton : Microscopic algae and bacteria.

(Animal) Zooplankton : Protozoa.

General Consideration :

Locate sampling station as near as possible to those selected for chemical and

bacteriological sampling to ensure maximum correction of findings.

(1) Establish a sufficient number of station in as many location as necessary

to define adequately the kinds and quantities plankton in the waters studied.

(2) In stream and river work, locate stations upstream and down stream from

suspected pollution sources.

(3) If possible locate stations on both sides of the rivers because lateral

mixing river water may not accur for great distance downstream.

(4) In rivers that are mixed vertically and hotizontally, measure plankton
population by examining periodic samples collected at midstream 0.5-1 meter

below the surface.

(5) In shallow areas of 2-3 meters depth, subsurface samples collected at 0.5-1
meter usually are enough in deeper areas collect samples at regular depth

intervals.
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(6) Collection off-shote martrine samples at intervals of 3m or more
throughout the euphonic zone and to the botton if zooplankton are to be

included.

(7) Samples ate usually referred to as :
(1st) Surface.
(2nd) Depth (Subsurface).
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Collection and Handling of Water Samples for

Radioactivity Examination

General Consideration :

(1) Because a radioactive element often is present in submicrogram quantities,
a significant fraction may be lost by adsorption on the surface of the

containers.

(2) Radionuclide may be largely or wholly adsorbed on the surface of the

suspended particles.

(3) The adsorption of large fractions will cause a loss of radioactivity and
possible contamination of subsequent samples collection in inadequately

cleaned containers.

(4) Use containers of plastic (polyethylene or equivalent) or glass, except for

tritium samples (use glass only).

(5) Sample container vary in size from 0.5 L to 18 L, depending on the

required analysis.

36



Al Galall

Annex 2






Annex (2)

Summary of Sampling and Handling Requirements.

Minimum S . Maximum storage
ample
Determination | Container | Sample T P Preservation Recommended
e
Size, mL P Regulatory
P,G (B) 100 g Refrigerate 24h/14d
Alkalinity P,G 200 g Refrigerate 24h/144d
BOD P.G 1000 g Refrigerate 6h/48d
Boron P 100 2,c, Non required 28 d/6 months
Bromide P.G 100 g.c, | Non required 28d/28d
Carbon G 100 2.c, Analyze 28d/28 d
organic, total immediately or
refrigerate &
add H,PO, or
H,SO,, to
pH<2.
Carbon P,G, 100 g Analyze Stat /N.S.
dioxide immediately
COD PG, 100 g,c Analyze as 7d/28d
soon as
possible or add
H,SO, to
pH<2,
Refrigerate
Chloride P,G, 50 g,c, | None required 28d
Chorine, P.G, 500 g Analyze 0.5 h/stat
residual immediately
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Minimum

Maximum storage

Determination | Container | Sample - Preservation Recommended
e
Size, mL P Regulatory
Chlorine P,G, 500 g Analyze 0.5 h/N.S.
dioxide immediately
Chlorophyll P,G, 500 g,c 30 d in dark 30 d/N.S.
Color P,G, 500 g, Refrigerate 48 h/48 h
Conductivity P.G, 500 g,c Refrigerate 28d/28 d
Cyanide, total P,G, 500 g,c Add NaOH 24 h/14 d, 24 hif
to pH>12, sulfide present
refrigerate in
dark
Cyanide, P,G, 500 g,c Add 100mg stat/14 d,24 h if
amenable to Na,S,0,/L sulfide present
chlorination
Fluoride P 300 g.c Non 28d/28d
required
Hardness P.G 100 g, Add HNO, 6 months/6
to pH<2 months
Todine PG, 500 g,c Analyze 0.5 h/N.S.
immediately
Metals, P(A), 500 g Refrigerate 6 months / 6
general G(A) for dissolved months
metals filter
immediately,
add HNO,
to pH>2
Chromium P(A), 300 g Refrigerate 24h/24 h
(VI), copper G(A)
by
colorimelry
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Minimum Maximum
. Sample . storage
Container Sample Preservation
Determination Size, mL Type Recommende
d Regulatory
Mercury P(A),G(A) 500 g.c Add HNO; to 28d/28 d
pH<2, 4°C
Refrigerate
Ammonia- P,.G 500 g,c Analyze as soon 7d/28d
nitrogen as possible or add
H,SO, pH<2,
refrigerate
Nitrate- P,G 100 g,.c Analyze as soon 48 h/48 h
nitrogen as possible or, (28 d for
refrigerate chlorinated
samples)
Nitrate + P,G, 200 gc, | Add H,SO, to none/28 d
nitrite pH<2,
Refrigerate
Nitrite- P.G 100 g.,c, Analyze as soon None/48 h
nitrogen as possible or,
refrigerate
Organic P,G, 100 gc, | Refrigerate, add 7d/28d
Kjeldahi H,SO, to pH<2
Odor G 500 g Analyze as soon 6 h/N.S.
as possible,
refrigerate
Oil & grease | G, wide 1000 g.c Add HClI to 28d/28d
mouth pH<2, refrigerate
claibrated
Organic
compounds
MBAS PG, 250 g,c Refrigerate 48 h
Pesticides G(s), 1000 g,c Refrigerate, add 7 d/7 d until
TFE - 1000 mg ascorbic | extraction, 40 d
lined acid/L, if residual | after extraction.
cap chlorine present
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Maximum

Minimum
. Sample . storage
Container Sample Preservation
Determination Size, mL Type Recommende
d Regulatory
Phenols P,G, 500 g,c Refrigerate, add 28d
H,SO, to pH<2.
Organics G,TFE 2x40 g Refrigerate, add 7d/14d
purgeables -lined HCl to pH<2,
cap add 1000 mg
ascorbicacid/L if
residual chlorine
present
Oxygen, G,BOD 300 g Analyze 0.5 h/stat
dissolved bottle immediately 8h/8h
by electrode Titration may be
by Winkler delayed after
titration acidification
Ozone G 1000 g Analyze 0.5h/N.S.
immediately
pH G 50 g Analyze 2 h/stat.
immediately
Phosphate GA) 100 g for dissolved 48 h/N.S.
phosphate filter
immediately,
refrigerate
Salinity G,wax 240 g Analyze 6
seal immediately or months/N.S

use wax seal
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Maximum
Minimum
. . Sample . storage
Determination | Container | Sample Preservation
. Type Recommended
Size, mL
Regulatory
Silica P 200 g, Refrigerate, do 28 d/28d
not freeze
Sludge G, gas - g N.S.
digester gas bottle
Solids p,G 200 g,c Refrigerate 7d/2-7d, see
cited
reference
Sulfate P,G 100 g.c, Refrigerate 28d/28d
Sulfide P,G 100 2,c, Refrigerate, add 28d/7d
NH,OH to
pH>9
Taste G 500 g Analyze as soon 24 h/N.S.
as possible,
refrigerate
Temperature P,G - g Analyze stat/stat
immediately
Turbidity P,G 100 g, Analyze same
day, store in
dark up to 24 h,
refrigerate.
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Annex (3)

Quality Control / Quality Assurance Manual for
Water Sampling and Analysis

Introduction:

Quality Control and Quality Assurance (QC/QA) are two important, if not
critical, parts of meeting Data Quality Standards (DQS). The EEAA laboratories
must detail how QC/QA (DQS) standards will be set, data checked, standards
maintained, and explain how failure of standards will classify the affected data.

Both field and lab practices contribute in reaching these objects .

The term quality assurance describes the system of activities intended to
provide evidence to the producer or user of a product or service that it meets
predefined standards of quality with a stated level of confidence. It consists of
related but independent activities: quality control and quality assessment. Quality
control describes those activities and procedures used internally (within a lab or
in the field) to produce consistent and reliable data. Quality assessment deals
with activities to independently evaluate data quality, after a value is produced by

the analysis method used.

This section is a minimum outline of methods and procedures the EEAA
must consider in developing the site-specific DQS for both field sample
collection and lab analysis. Scientifically valid test data does not just happen ,it
results from careful work and has a considerable cost, in both time and money.
Poor quality data could lead to placing the facility into assessment monitoring or
corrective action when it isn’t necessary. It is impossible to provide high quality

analytical data on low quality samples. It should be your lab’s policy to give
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higher priority to data quality over data quantity. However analytical data can

only be as good as the samples analyzed. Sample shortcomings can include:

[10J That is not representative of the matrix (media) being assessed;

][] Which is collected in insufficient amounts for the analytical method used; or,
(1] Where samples are contaminated by sampling or handling procedures.

Data of this type cannot be made representative, increased in quantity, or
corrected for contamination by lab efforts. The lab must assume that everything
in the sample container constitutes the sample, that the sample was collected
and preserved propetly, and that it does not contain extraneous contamination.
Due to the sophistication of today's measurement techniques and their cost,

considerable planning may be necessary to assure meaningful test data.

The goal is to collect an appropriate number of high quality samples
representing the environmental entity being tested. Reduced numbers of
samples require even better planning to assure that any gaps in the data set,
caused by omissions or post-analysis data rejection, don't weaken conclusions or

preclude decision-making,.
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Field Activity:

QA/QC in the field requires attention to the following:
1) Meter checks and calibration;

2) Sample point assessment;

3) Assessment of sampling equipment ;

4) Duplicate samples;

5) Split samples;

0) Blanks;

7) Field sample data sheets;

8) Request for analysis forms; and,

9) Chain-of-Custody forms.

Meters Calibration. Meters used in the field to measure such parameters as
depth to water and depth to bottom, temperature, pH, specific conductance,
oxidation-reduction potential, dissolved oxygen, and turbidity, must be checked
and calibrated, according to each meter manufacturer’s recommendations. All
information pertinent to meter checks and calibration, such as date, time, field
personnel name(s), weather, check/calibration standards, and meter problems,
should be recorded in a logbook dedicated to the meter. Details for the sampling
procedures are found in Annex (1 ).and in each meter manufacturer’s operation
manual. Project logbooks must contain all meter types used for each sample
event. Specific meter logbooks are considered as part of the site operating
record. The logbooks must remain with that record when not in use. Meter
specific logbooks must remain with the meter. Copies of all meter logbook

entries pertinent to the facility must be included in the site operating record.
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Sampling Point Assessment. For water sampling, upon arrival to the
location, certain observations should be recorded on a field data sheet or in a
notebook dedicated to that site. These observations should include, but are not

limited, to the following:
e any odors or any unusual conditions at or around the sample site (such as
standing water, nearby construction, etc.);

e case of access to the sampling location (the presence or absence of any

intrusive vegetation, equipment, refuse, steep or slippery slopes, etc.);
e approximate flow rate of stream, if applicable;
e condition of the sample point or fixed sample device;
e level of water in reservoir, if applicable;
e tidal stage of estuary or coastal stream, if applicable; and,

e weather conditions.

All logbooks are part of the Site Operations Record.

Sampling Equipment. The type and condition of purging and sampling
equipment should be recorded in the site logbook, including any
decontamination information that may be pertinent. Any operational problems
or peculiarities should be noted, along with any repairs made to the equipment.

A typical check list should consider the following:
[ make(s), model(s), and condition(s) of pump(s) used;

[10J brand and size of tubing used;

[11J make(s), model(s), and condition(s) of field parameter measurement

equipment (meters,

flow-through cells, tubing, valve(s), transducer(s), generators, power cable(s),

battery (ies),etc.);
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[JL] spare batteries or power backup for each piece of equipment, as needed;
[0 type and amount of liquid or powdered detergent, if used;

[0 type, source, and amount of rinse water used (non-potable, potable,

commercial, lab,
distilled, deionized, etc.);

[ type, source, and amount of other cleansing/rinsing agents, if used (alcohol,

hexane, acid, etc.);

[JLI cleaning tools used (brushes, sponges, towels, etc.);

[11J decontamination location (lab, office, field work site, motel parking lot, etc.);
0] weather during decontamination, if performed outside;

[JL! date, time, and field personnel present during decontamination procedure(s);

and,

[1J any other information deemed important.

Duplicate Samples. The best single estimate of precision for the overall
monitoring program is the comparison of blind duplicate samples (Annex 2) .
The variability in the results obtained from duplicate samples is a sum of the
sampling and analytical variability, and is the most meaningful measure of
uncertainty in the individual samples obtained. Duplicate samples are collected
as independent samples, blindly labeled, and should use the same sampling
procedures (i.e. separate grab samples with a bailer or consecutive samples). A
duplicate sample shall be collected once for every field day, or every ten samples,
or once per sampling event, whichever is more frequent. Duplicate samples may

not account for poor or improper decontamination.

Depending on the lab’s QA procedure, and when the quantity of sample
permits, a lab replicate is analyzed every tenth sample for each type of matrix in

the analytical run (i.e. water, soil, etc.), and must fall within control limits. These
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limits are based on historical data from the previous year, if available. Replicates

are used to determine the method’s precision.

Split Samples . The same crew, or a separate crew, can collect split
samples. One or two different labs independently perform the analysis of each
sample set (Annex 1). Generally, when the lab requires a split sample it will send
out a team of their samplers to collect one or several sample sets when the
permittee’s field crew is collecting theirs. The lab will then transport the samples
to the lab, or other contract lab for analysis. There are several methods to split a
sample. At this time the lab recommends split samples be taken from a pooled

aliquot.

Field Blank Sample. A field blank is “clean” samples (i.e., containing no
analyte of concern) collected or transfer in the field. There are three types of

tield blanks collected for each sampling event: equipment; transfer; and, trip

blanks (Annex 3).

[0 Field equipment blanks are pure water samples (RO/DI) transported to the
site then exposed to equipment that has been decontaminated in the field and
stored in the appropriate containers for analysis by the lab. Required only if non-
dedicated purge and sample equipment is used. This blank will determine the

effectiveness of decontamination procedures.

(100 A field transfer blank involves the transfer (pouring) of (RO/DI) water from
a clean, lab supplied container, into a complete set of sample containers for
analysis of all inorganic parameters required.. This transfer blank shall be
performed at or near one of the site sampling locations. Contamination found in

the field transfer blank indicates the presence of contaminants:
1. in the ambient air at the site;

2. in the blank water; or,

3. in the “clean” sample containers.

LI A field trip blank ( field or transfer blank) is for sites requiring sampling of

organics and/or pesticide analysis. The field crew transfers organic-free RO/DI
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water from a clean, lab-supplied container, into the appropriate, clean sample

container(s) while at the sample location.

Field Sample Data Sheets. All activity taking place shall be recorded on an
approved field sample data sheets (FSDS). The FSDS shall be designed such
that it can accommodate information from sampling activities at groundwater,
surface water, wastewater , soil sample, and leachate treatment and collection
sites. Information to be considered for recording on the FSDS includes, but is

not limited to, the following:

(1] sampling location and source ;

LI condition of sample site;

[ meter(s) used for field parameter determination;

(10 depth to water and depth to bottom;

[0 well casing inside diameter and borehole diameter, if needed;

L] purge volume calculations (casing or borehole volume method, as

applicable);

[ purge and/or sample equipment (e.g. dedicated/disposable bailer, bailer

dimensions.

Chain of Custody and Request for Analysis Forms. The "Request for
Analysis Form" is an important element for logging coded samples into the
select laboratory. It serves as documentation linking analytical data in the lab’s
information management system with the appropriate project or monitoring
event. Certain information on the form is absolutely necessary. Such
information as the Sampling Location/Site should be kept short but be as
descriptive as possible. The Request for Analysis form usually contains the only
information the lab has about sample origin, possible contaminants and sources,
conditions of collection, etc. It would be helpful, when the field sampler has

kept a field notebook, if pertinent information was transcribed onto these forms.
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Information, such as “suspect cyanide in samples,” “diesel spill,” “samples
contain elemental mercury,” should be noted as a safety warning to any person
that will subsequently be handling the samples. When a sampling event is only
one of several, assure the same project name is used on each Request for
Analysis for each sampling event. As each case is completed and reported, a
database is updated, linking the project name with appropriate case numbers and
reporting date. If several sampling events related to the same project are listed
using different names, it may be impossible to connect them in the future. The
following information is recommended to be included on the Request for

Analysis form:
[J sampling site description;
[] date and time of sample collection;

[J sample matrix ( wastewater ,surface water, sea water , groundwater, drinking

water, soil, sediment, etc.);

volume and number of sample bottles

[Janalysis requested;

[ preservative(s) and amount (if applicable);

[Jsampler's name;

[1 purpose for sampling;

[J description for each discrete sampling location;

[Iblind coded container ID number(s) (in spaces provided); and

[J request analysis for a specific analyte by name or test group

Flag on the Request for Analysis samples known or suspected to contain

sewage, cyanide, toxic solvents or heavy metals, etc. This is safety information
for any person who will subsequently handle the container and sample material.
The holding time for a sample begins when the sample is collected, not when it

arrives at the laboratory. This could lead to problems for samples having

extremely short holding times, such as nitrate, BOD5, orthophosphate, turbidity
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(48 hours), and chromium+6 (24 hours). Should a sample exceed the holding
time, the test will be performed, but results will be reported as an “estimate”,
and the data flagged. Continued failure to analyze within method holding time

will require immediate re-sampling until a valid sample is analyzed.

Laboratory Activity:

Before, during, and after field sampling activity, the laboratory which will
analyze the samples must have a QC/QA procedures. These include attention to
the following:

1) QC/QA manual;

2) Standard operation procedures (SOP's);

3) Calibration ;

4) Method blank;

5) Matrix spike and matrix spike replicate;

0) Surrogate spikes ;

7) Anion/cation balances ;

8) Quality indicators and data quality objectives;

9) Corrective action;

10)Preventive maintenance;

11) Training requirements;

12) Documents and records;

13) Quality control requirements

14) Equipment testing, inspection and maintenance. :
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QA/QC Manual. Prior to performing any laboratory analytical work, the
laboratory should prepate , maintain and implement a QC/QA Manual. The
laboratory QC/QA manual must document explicitly the approved methods

used to meet or exceed the program’s minimum analytical criteria.

Analytical Methods (SOP's). Annex ( 3 ), presents quality indicators of
the analytical test methods. Further refined EPA methods can also be used (e.g.
Inductively Coupled Plasma — Mass Spectrometry for trace metals). Every
contract laboratory used for analytical purposes must document in their
QA/QC Manual the equivalent or improved methods for permit-required
analytical tests. Monitoring will be conducted in accordance with EPA-approved
or standard analytical procedures. For usual water parameters, approved
analytical methods, method detection limits, minimum reporting limits, and
accuracy and precision values applicable are given (Annex 3 ) . All equipment
and sampling kits used by Water staff in the field should meet EPA- or similar
standard approved methods. For safety and to avoid contamination, the storage

will be in a lockable cabinet.
Calibration:

Though much attention is given to the generation and evaluation of known
standards, reference samples, blind standards, and matrix spikes in ensuring
analytical accuracy, perhaps the most overlooked aspect is calibration. Analysts
are provided with a wide array of options, including instrument pre-programmed
calibrations, hand-drawn calibration curves, the use of sophisticated scientific
calculators, and even computer software. Field instruments will be calibrated
according to the manufacturer's instructions prior to using the instruments. For
example, pH meters will be calibrated according to the manufacturer’s
specifications using pH buffers at 4.0, 10.0 and mid-range. If equipment and/or
kits require calibration immediately prior to the sampling event, the calibration
dates will be noted on the checklist. When field instruments require only
periodic calibration, the record of this calibration will be kept with the specific

instrument. Water staff in each lab will ensure that instruments are calibrated

52



correctly. The laboratory will follow the calibration procedures found in the
laboratory’s Standard Operating Procedures (SOPs). The calibration process
entails establishing a relationship between instrument response and
concentration of analyte. The following “rules” should be applied to this process

to ensure the generation of accurate data.

Use an Appropriate Number of Standards. Calibrations must be
constructed using at least 3 standards and a blank. The majority of the
instruments used in the environmental laboratory relate response to
concentration linearly, or transform the primary signal to produce a linear
output. Although deviations from linearity are encountered in the analytical
range, they are more common at the extremes, where detector saturation or
insensitivity are the culprits. The simplest means to generate a calibration curve
is linear regression; the most defensible way to do this is to establish

concentration as the x-axis and response to the y-axis.

Know When to Include a Zero. Unless you are using a calibration
algorithm that fits points exactly, you will have to decide what to do about blank
signals. A good rule of thumb to follow is: if you can adjust your instrument to
read zero in the presence of a blank, then include a zero point in your calibration
curve. Including a zero is generally appropriate for colorimetric procedures

which use a spectrophotometer to measure response.

Do not Force Curves Through Zero. Doing this manipulates the data
mathematically to obtain a y-intercept equal to zero. As a result, we lose valuable
information about the lower limits of the analytical signal, and a good estimator
of the limit of detection on the calibration day. Even when it is justified to
include a zero point in the calibration curve, forcing the intercept to read zero is

not.

Evaluate the Accuracy of the Calibration. Unfortunately, little advice
beyond, essentially, “plot concentration vs. response” is offered by most
analytical methods. Consequently, these types of curves are occasionally

encountered. Take note that a line “of best fit” drawn through a set of
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calibration points is just that. Without a means of evaluating the resultant line,
data quality can suffer. One measure of a particular curve’s validity is the
correlation coefficient. A correlation coefficient of at least 0.995 generally
indicates acceptable characterization of the curve. If this degree of correlation is
not obtained, the reason for the lack of linearity should be investigated, any
necessary corrective action taken, and a new calibration curve must be
constructed. Many inexpensive scientific calculators provide the correlation
coefficient of a set of data with a single keystroke. Another way of evaluating a
calibration curve is to utilize the calibration equation (e.g., slope and intercept)
to convert the response obtained for the calibration standards into
concentration. This “predicted* concentration should agree reasonably well
with the known, or “true” concentration of the standards. Opinions differ as to
what constitutes “reasonable” agreement, however, if the predicted
concentration is generally within 5-10% of the “true” concentration, the

calibration is acceptable.

Define the Calibration Range Properly. The calibration range should be
appropriate for the samples being analyzed (i.e. don't calibrate from 1 to 5 mg/L.
when all the samples fall between 0.05 and 0.5 mg/L). For low level work, it is
best to choose points above, but near detection limits. For high level work,
defining the upper limit of the calibration range is more important. The most
accurate results are obtained when the signals of unknowns (i.e., samples) are
close to those found in the knowns used to establish the calibration curve. A
good calibration curve is like a well-maintained highway: it has legible signs and
evenly spaced markers. All curves should be accompanied by the equations or
coefficients that define them and should be generated using, as much as
possible, evenly distributed points, the more (at least three), the better. Always

use the full calibration curve to quantitate samples.

Pre-programmed Calibrations. A number of commercially available
spectro-photometers and other equipment offer “pre-programmed” calibration
curves for many of the routine wastewater tests, including chlorine residual, and

phosphorus. The use of pre-programmed calibrations is unacceptable. The
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laboratory must generate its own standard curve. A manufacturet's claim that
their method is approved or acceptable does not mean that the approval extends
to pre-programmed calibrations. When the EPA extends “approval” to one of
these manufacturers that their particular technique is “equivalent” to a
referenced EPA method, the approval is granted on the basis of no significant

difference in the stoichiometry or chemistry of the procedure.

Hand-drawn Calibration Curves. Many laboratories use a calibration
curve constructed manually by plotting the concentration of on the x-axis and
absorbance on the y-axis. A straight line which best fits the data points is then
drawn, and sample concentrations are determined using the "best fit" line to
convert absorbance into concentration. The laboratory certification and
registration program discourages this practice because there is significant
variability in both how the scale of the graph is constructed, and how any
individual draws the "best fit" line through the calibration data points. This
degree of variability makes it difficult to trace your results as they appear on the
discharge monitoring report (DMR) back to the raw data. The best fit line
becomes the one you drew, and not necessarily the one that best represents the
relationship between concentration and instrument response. One part of the
audit process will be to verify that the absorbance for a particular sample indeed
relates to the concentration reported on the DMR. Traceability of results is a

critical requirement of laboratory record-keeping practices.

Instrument Calibration. The instruments should be calibrated each time
they are used. The degree of calibration depends on the instrument. Commonly
used is the calibration regression for spectrophotometers, auto-analyzers, and
ion chromatographs, constructed using a reagent blank, and at least three
upscale calibration standards, evenly dispersed throughout the calibration range.
Correlation coefficients from regressions must be [11]0.9950. Calibration curves
are verified for accuracy, using one or more QC standards, one of which is mid-
range on the calibration curve, and must fall within control limits. This standard
is often referred to as a Laboratory Control Standard (LCS). The origin of the
LCS is different than calibration standards. A high to mid-range calibration
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standard is used for a calibration check standard (CCS), or continuing calibration
verification (CCV) standard. The CCS is analyzed every 10 samples to assess
initial calibration drift and sensitivity, and must fall within control limits. When
an analytical test is proven stable, the calibration check standard frequency may

be reduced, but one is always run at the end of a sample batch.

Not every instrument is calibrated every time it is used. In some cases, saved
calibration routines are used, but verified by QC checks. Although it really is
better laboratory practice to create a new calibration with every analysis, this is
not always the case. Laboratories should use, at a minimum, a calibration blank
and at least two calibration standards. The lowest calibration standard should be
equal to the Method Reporting Limit. The laboratory should only report
concentrations that fall between the lowest and highest calibration standards.
The laboratory should also be free to include more calibration standards that can
fall anywhere within this range. A few analytical techniques may show non-
linearity at high or low concentrations (within the calibration range), so labs may
choose to cluster some standards. As a result, I would drop the statement that

the calibration standards must be evenly distributed. All calibration (new or

stored) should be checked with a LCS and CCV:

-A second source Laboratory Control Standard (LCS) should be analyzed
following every initial calibration. The acceptance standards for the LCS should
be at least =10%.

-A Continuing Calibration Verification (CCV) should be analyzed at a minimum
twice during an analytical run--once at the beginning and once at the end. Good

laboratory practice is to analyze a CCV with every 10 samples.

The concentrations of the CCVs analyzed during a single analytical run should
varied within the calibration range of the instrument. Acceptance limits for
CCVs should be £10%.

Balances are routinely calibrated using NIST "Class S" weights, from 0.001

to 100.0 grams. Document results in a bound notebook. Thermometers used in
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incubators, ovens, and water baths, are referenced periodically to an NIST
certified thermometer. Document the results. Calibrate pH meters with pH 4.0,
pH 7.0, and pH 10.0 buffers. Document results in logbooks. Gas
chromatographs are calibrated with each use, using instrument blank and
calibration standards. The first calibration standard is used to check instrument
response, based on the previous calibration, and to update the initial calibration.
Mid-range calibration standards are run during, and at the end of the sequence,
and must fall within control limits. The GC/MS system is tuned daily to meet
specifications outlined in the method. Calibration standards are run to establish
response factors, with respect to the internal standards, for each compound
tested, during sample analysis. Each sample is spiked with one to three surrogate
standards, which must fall within control limits, to verify the calibration

throughout the analytical period.

Method Blank. A method blank is “clean” samples (i.e., containing no
analyte of concern) collected or transfer in the lab. There are three types of

common lab blanks used for each sampling event: transport; transfer; and,
method blanks (Annex 4).

[1LJ A lab transport blank (trip blank) is required for all sites that collect samples.
This involves containers that should be filled with organic-free RO/DI water.
These containers are transported into the field, and then sent back to the lab,
with the rest of the site samples, for analysis. These containers remain closed,
from the time of initial filling in the lab, until analysis in the lab. Analyzing these

blank samples will indicate presence of ambient contaminants:
(1) in the lab during the time of analysis; o,
(2) in the blank water.

The validity of this latter possibility could be determined through the analysis of
a method blank.

[1LJ A lab transfer blank may be required for other non-volatile organic

compounds (VOC), or other pesticides parameters to be analyzed. The
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corresponding sample type containers that should be filled with organic-free
RO/DI water. These containers ate transported into the field, and then sent
back to the lab, with the rest of the site samples, for analysis. These containers
remain closed, from the time of initial filling in the lab, until analysis in the lab.

Analyzing these blank samples will indicate a presence of ambient contaminants:

1. in the lab during the time of analysis; or,

2. in the blank water.

100 A lab method blank is composed, most often, of RO/DI water, to which all
reagents are added and analytical procedures performed. This blank does not
leave the lab. Method blanks are analyzed daily, or at a minimum frequency of 1
per 10 samples, to assess possible contamination from the laboratory, so that

corrective measures may be taken, as necessary.

A method blank is required at a frequency of 1 per sample batch per matrix type
pet sample extraction/preparation method. If an analyte is identified in the
method blank, the concentration should be less than 10% of the lowest

concentration identified in the samples.

Matrix Spike and Matrix Spike Replicate . A matrix spike is included to
identify any possible analytical interference (Annex 2). Generally, matrix
spike/mattix spike replicates are used on analyses whete contaminants are not
routinely detected. Matrix spikes should be included at a frequency of every 1 in
20 samples . Spike recoveries are used to determine test method analytical
accuracy. Every sample observed to exhibit matrix interference is analyzed using
“Standard Additions” method. Sample dilution is sometimes used to minimize
interference. Some methods require the use of an interference check standard to
ensure that interferences are being corrected for. Matrix spikes should have a
recovery of = 20%. A matrix spike replicate or an analytical replicate is done as
above, but a replicate from a single sample is carried through the entire analytical
sequence. Matrix spike replicates should be analyzed with every 20 samples. The
acceptance limit for duplicates should be £10%.
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Surrogate Spikes. Surrogate spikes (Annex 2) should be included with all
organic chromatography methods. Spikes are added to each sample, standard or
blank analyzed, as a quality control measure. Percent recovery of these surrogates
must fall within a specific range for the analysis to be considered “acceptable.”
Anywhere from one to three surrogate compounds per method, depending on the
method. Problems can occur with surrogate recoveries on samples containing
elevated concentrations of one or more analytes. Surrogate spikes are prepared at
a concentration to function within the normal calibration range of the analytical
instrument. Observation of very high concentrations of one or more analytes
requires sample dilution to bring these elevated concentrations within the valid
concentration range. Substantial sample dilution often results in surrogate

concentration dilution to a level below their detection limit.

Anijon/Cation Balances. Anion-cation balances provide a means of
evaluating overall laboratory performance. Theoretically, samples with a neutral
charge should be composed of an equal number of positively charged ions
(cations) and negatively charged ions (anions). The concentrations of common
cations and anions in a sample (reported in mg/L), are converted to
milliequivalents per liter (meq/L), based on atomic weight and the valence of each
constituent. The relative percent difference (RPD) between the cation and anion
sums is then evaluated. Theoretically, the cation and anion sums in a sample with
a neutral ionic charge, should be the same. Any imbalance in the charge exceeding
acceptable standards indicates the cation and/or anion concentrations may be
over or under reported. Ion balance should be within £ 10% for samples with a
total dissolved solids concentration of more than 100 ppm. If there is no balance,

a corrective action process should be initiated.

(1] In highly turbid groundwater samples, the concentration of a given metal,
expressed as total recoverable, can be significantly different than the
concentration of the same metal, expressed as the dissolved portion of that
metal in the water sample. This situation is common at many solid waste

facilities, and often leads to cation-anion balances with relative percent

differences (RPDs ) exceeding 20%.
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(101 In relatively clean water samples, in which the inherent total cation and
anion milli-equivalents are low, a relatively small difference in values, when
viewed in terms of absolute magnitude, can significantly affect the RPD. In such
situations, it may be more prudent to evaluate cation-anion balances in terms of
absolute variances, rather than RPD. Using an acceptance critetia of 0.2 meq/L,
rather than a percent difference, in samples where the total anion
milliequivalents are low (e.g., 0.0 — 2.0 meq/L), recognizes the fact that an
absolute difference of 0.2 meq/L between total cations and total anions can

generate a large RPD.
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Quality Indicators and Data Quality Objectives:

Quality Indicators. Data Quality Objectives (DQOs) are the quantitative
and qualitative terms that water staff members use to describe how good the
data need to be in order to meet the project’s objectives. DQOs for
measurement data (also known as data quality indicators) are precision, accuracy,
representativeness, completeness, and comparability, etc. The overall QA
objective for analytical data is to ensure that data of known and acceptable
quality are provided. To achieve this goal, the water staff must review the data
obtained for quality indicators (Annex 3). These are necessary attributes to

ensure that analytical data are reliable, scientifically sound, and defensible.

Lower Limit of Detection (LLD).Lower limit of detection (LLD) or limit
of detection (LOD) or minimum detection limit (MDL) is the concentration of
the analyte giving a signal equal to the blank plus 3 X the standard deviation of
the blank. Because in the calculation of analytical results the value of the blank is

subtracted (or the blank is forced to zero) the detection limit can be written as:
LLD, MDL,LOD =3 X s,;

At this limit it is 93% certain that the signal is not due to the blank but that
the method has detected the presence of the analyte (this does not mean that
below this limit the analyte is absent). The calculated LLLD, MDL or LOD
should be evaluated using several checks to determine if it will meet all of the
necessary criteria. The following five actions, which will be collectively referred

to as the "Five Point Check", are simple ways to evaluate a calculated LOD :

1. Does the spike level exceed 10 times the LOD? If so, the spike level is high.
2. Is the calculated LOD higher than the spike level? If so, the spike level is

too low.
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3. Does the calculated LOD meet regulatory requirement (i.e., permit limits)?
4. Is the signal/noise (S/N) in the appropriate range?

5. Are the replicate recoveries reasonable?

Items 1, 2, and 3 are requirements for all LODs. Because even the lowest
permit limits are substantially greater than the LODs which can be reasonably
achieved for BOD, TSS, ammonia, and phosphorus, item 3 can be ignored for
wastewater laboratories whose testing is limited to these parameters. Items 4 and 5
are not required, but are useful for evaluating the LOD data. Due to the
dependence of precision on concentration, the calculated LOD must be greater
than one-tenth of the spike level. This is the maximum concentration for an LOD
study, and concentrations below this maximum are preferable. At the other
extreme, the calculated LOD must not be higher than the spike level. Logically, if
the calculated LOD exceeds the spike level it is not statistically possible to
differentiate the spiked samples from a blank (and the precision of the
determination was very poor!). The following inequalities are useful for evaluating
a calculated LOD:

Accuracy (Recovery). Laboratory accuracy is evaluated by the percent
recovery (%o0R) of the target analyte in spiked samples and also by the recoveries
of the surrogates in all samples and QC samples. Recovery is defined as the
'fraction of the analyte determined after addition of a known amount of the
standard analyte to a wastewater sample'. In practice, control samples ate most
commonly used for spiking. The sample as well as the spikes are analyzed at
least 10 times, the results averaged and the relative standard deviation (RSD)

calculated. The recovery is calculated with:
Recovery, %o = [ (X, - X )/ X, 44 ] x 100

Where X, = mean result of spiked wastewater samples
X = mean result of unspiked wastewater samples

X,a = amount of added standard analyte
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Trueness. This is expressed by the equation:
Trueness, % = (X / n) x 100

Whete

X = mean of test results obtained for reference sample

u = "true" value given for reference sample

Bias.

It is more commonly used than trueness, and expressed by the equation:

Bias, % = [(X—p) / u] x 100

Precision.

Precision is a measure of the degree to which data generated from replicate
or repetitive measurements differ from one another. If calculated from
duplicate measurements, relative percent difference is the normal measure

of precision.
RPD=[(C,;xC,)/ (C,+C,)/2]x100

Where RPD = relative percent difference
C, = larger of the two observed values

C, = smaller of the two observed values

Better results are obtained from replicate analyses performed on a reference
sample. Numerically, precision is expressed by the relative standard deviation
(RSD) or coefficient of variation (CV)
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Precision, % = (S/X) x 100
Where

X = mean of test results obtained for the reference standard sample
S = standard deviation of x ,[$* = ¥ (X; —X)?/ n-1]

n = degree of freedom

Range is often used as an index of precision. For measurements such as pH,
where the absolute variation is more appropriate, precision is usually reported as

the absolute range of duplicate measurements:

Where D = absolute range
m, = first measurement

m, = second measurement

Control Charts. Control charts are used for recording internal quality
control data .The principle of control charts is that internal quality control 1QC)
data can be graphically plotted so that they can be readily compared and
interpreted. Various types of control charts can be used such as X-chart and R-
chart. X-chart is a graph with time (or assay batch) on the x-axis and the
concentration of the variable in the reference material on the y axis. The mean
of a number of control values obtained over a suitably long period of time is
used as the central line in the chart. Two other lines above and two below the
central line are also drawn. These are the upper and lower warning limits and the

upper and lower action limits. The limits are based on two and three times the
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standard deviation of the batch means, respectively. Provided the distribution is
normal, 95 per cent of results from assays in control will fall between the two
warning lines. Action lines are normally placed at three standard deviations to
either side of the target line and 99 per cent of normally distributed results
should be between the action lines. Examples of typical X- charts are shown

below.

An R-chart is a similar control chart in which the mean range of repeated
measurement is used as the central line, the control values being the difference
between highest and lowest response value for a control sample in one batch. R-
charts are normally used only with action limits. In the regular day-to-day use of
the control charts, an aliquot from an appropriate reference material is analyzed
with every batch of samples and the measured concentration of the variable in

the aliquot is plotted on the chart.
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Typical X-chart and R-chart

Out-of control situation exists according to ISO 13530 when:
(1) One control value lies outside the action limit,
(2) Two consecutive control values lie outside the warning limits,
(3) Seven consecutive values appear with raising or failing tendency,

(4) Ten out of 11 consecutive control values lie on one side of the central line in

case of X-chart ,

(5) Seven consecutive values lie above the central line in R-charts.

Out-of control situation requires prompt detailed checking of the analytical
method and rejection of the assay data. Results outside the action limits should
prompt detailed checking of the analytical method and rejection of the assay
data.
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Reproducibility. This is a measure of the spread of results when a sample
is analyzed by different laboratories .This is a measure of agreement between
results obtained with the same method on identical test or reference material
under different conditions (execution by different persons, in different
laboratories, with different equipment and at different times). The measure of
reproducibility R is the standard deviation of these results sy, and for a not too
small number of data (n < 8) R is defined by (with 95% confidence):

R =28 X s

(where 2.8 = 242 and is derived from the normal or Gaussian distribution; ISO
5725).

Repeatability. The measure of agreement between results obtained with
the same method on identical test or reference standard sample under the same
conditions (job done by one person, in the same laboratory, with the same
equipment, at the same time or with only a short time interval). Thus, this is the
best precision a laboratory can obtain: the within-batch precision. The measure
for the repeatability r is the standard deviation of these results s, and for a not

too small number of data (n> 10) r is defined by (with 95% confidence):

r=28Xs,

Representativeness. Representativeness is the degree to which data from
the project accurately represent a particular characteristic of the environmental
matrix that is being tested. The Water staff designs the sampling scheme,
including sampling locations and the number of samples to ensure
representativeness of samples of each matrix or product of chemical processes
being sampled. The Water staff also ensures representativeness of samples by
adherence to standard field sampling and analysis protocols and by using

standard laboratory protocols.
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Completeness. Completeness is the percentage of valid results obtained
compared to the total number of samples taken for a parameter. Since sampling
during inspections, complaint response and technical assists are usually grab
samples and limited in number of samples, the lab expects the number of valid
results from the analyses to be equal to or better than 85%. A simple equation

for completeness is defined as:

% C =(V/T)x100

Where % C = percent completeness
V' = number of measurements judged valid
T = total number of measurements

Comparability. Comparability is a qualitative term that expresses the measure
of confidence that one data set can be compared to another and can be
combined for the decision(s) to be made. The Water statf ensures Comparability
by using standard sample collection, preparation and handling procedures, EPA-
approved analytical methods and holding times, and by following the QA/QC
protocols set by the lab.

Corrective Action:
An appropriate series of corrective actions can be taken to keep the

quality control, these are :
Review quality control limit calculations for obvious errors.

Rest the data for outliers, exclude any that are identified as such, and re-

calculate control limits.

Review matrix spike preparation procedures to determine if any errors were

made.
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The laboratory continually monitors their results for quality control sample
determinations and takes appropriate action to correct problems. Frequently,
samples may be re-analyzed after an analytical problem is corrected. This is also
the case for location measurements with respect to check standard results. Due
to sample holding time limitations, re-analysis is usually not possible if problems
are discovered in field QC data. Corrective courses applying to subsequent data
collection are possible . However, if data are compromised due to poor
precision, the source of the variability will determine the course of action that is

required. Possible actions include:
1) Changing the standard operating procedures or instrumentation.

2) Informing the laboratory when lab error appears to be the source (and

possibly changing analytical methods);

3) Re-evaluating the required precision, when it appears that the required

error is unattainable.

A persistent, consistent bias in the data may warrant adjusting the values,
otherwise the corrective action for bias will be to inform the lab, which will be
expected to address the problem. Significant changes in methods,
instrumentation, or methodology will be made only after it has been
documented that these changes will not bias the data. Summary of an internal

quality control program f or each parameter is:

e Analyze five standard solutions at six different known concentrations
covering the working range to develop a calibration curve or, when a
calibration curve already exists, analyze two standard solutions at different
known concentrations covering the working range to validate the existing

calibration curve.
e Analyze one method blank per set of 20 wastewater samples.

e Analyze one field blank per set of wastewater samples.
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e Analyze one duplicate of a wastewater sample chosen at random from

each set of up to 20 samples.

e Analyze one wastewater sample that has been spiked with a known
amount of the variable as a recovery check. This sample should have a

matrix similar to those of the wastewater samples being processed.

When data quality criteria are not met, corrective action procedures must be
put into effect. As a general guideline, if ion balances do not agree within +
10%, then a corrective action process should be initiated. For duplicate samples,
the routine precision criterion is = 20% Relative Percent Ditference (RPD),
unless the value is less than 2.0 meq/L. If so, then use 0.4 meq/L. These criteria
may not be achievable at very low concentrations, and in this case precision is
determined by absolute range of duplicate analyses. Field duplicates are collected
at a ten percent frequency, and are used as a quality control check on the overall
monitoring system. The QA chemist reviews field duplicate precision, and
corrective action is initiated when poor precision is obtained. This corrective
action process may include reanalysis, when holding time and sample quantity

permit.

When an “out of control” condition is identified (e.g. either control limits or
holding time has been exceeded), the analyst is responsible for initiating

corrective action, which may consist of:

[11J The analytical system is recalibrated or verified, and the analysis is repeated,

if holding time and remaining sample volume permits.

"1 The “out of control” condition is documented, corrective action is taken,
and the results are documented on an Incident Report Form and should be
investigated .and corrected. If time for reanalysis exceeds the allowable holding

time for the analyte, then the following procedure is suggested:

o The sampler is notified, and re-sampling is requested, or
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o If re-sampling is not feasible, and the particular analytical results are
not critical, then the initial analytical results are flagged and reported as an

"estimate", indicating that all of the QC criteria have not been met.

Preventive Maintenance:

Preventive maintenance is performed, according to the procedures and the
frequencies outlined in instrument manufacturers’ manuals. Control charts
indicating trends, or exceedance of control limits, are employed to help identify
equipment possibly requiring servicing or maintenance. Instrument maintenance
logs are kept. This log documents repair and/or maintenance. Maintenance
contracts are obtained for analytical balances, autoclaves, and analytical

instruments, to assure their performance remains accurate and dependable.

Training Requirements:

Water staff are required to have training in analysis, instrumentation, applied
statistics, quality, sampling, sampling handling and transport, sample
documentation. Training should also includes filling out the "Chain-of-Custody"
or "Transmission Forms", field analysis, and filling out the "Sampling Checklist".
However, training may also be obtained by “mentoring” provided by senior
staff, and by coordination with the subcontracted laboratory or universities and
institutions. Laboratories performing analytical work for EEAA should have
extensive knowledge and skill in execution of the analytical methods being
requested. Information on laboratory staff competence is usually provided in the

Quality Management record.
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Documents and Records:

The water staff fills out the "Sampling Checklist", and a field logbook or field
data sheets with “write in the rain” ink or pencil, as appropriate. Changes are
made by crossing out errors and adding correct information. The checklist,
logbook or data sheet should not be erased. Logbooks should be bound with

numbered pages shall include:

In addition to the checklist, field logbooks, field data sheets, "Chain-of-Custody"
, "Transmission Forms" |, laboratory analysis and laboratory QC reports ,
documentation may include:

* Investigation summary

* Inspection checklist

* Record of sampling

* Inspection report

e Laboratory raw data,

* Discharge monitoring reports (IDMRs)

* MSDS sheets, chemical labels, photographs, drawings

* Permits, certifications, authotizations,

* Workplans, monitoring plans

* Correspondence with affected/involved parties, agencies, or others.

All documents, records, data collected, final "Sampling Checklists", and final
reports shall be be stored. Pertinent data, which has been verified and validated,
must be entered into the STORET database system, when available. This
information may be requested by the water staff. The laboratory is responsible
for verification and validation of its laboratory analysis results prior to release.
The Chain-of-Custody or Transmission form and laboratory QC sheets will

accompany all laboratory data results back to the water staff and the laboratory

will provide information to the water staff on any qualified data results.
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Data Reporting.

Only data that have been validated and qualified, as necessary, shall be
entered into water analysis databases. If, for any reason, the inspection schedules,
sampling and analytical procedures specified cannot be followed, the water staff
will describe these departures along with any QC/QA corrective actions in the
"Sampling Checklist" and relay this information to the quality manager. for
resolution. Database entries will be flagged as appropriate if they are outside
QC/QA acceptable ranges. If necessaty, the final report will discuss any QC/QA

issued raised duting the monitoring, as well as QC/QA resolution of these issues.

Data Acquisition.

Non-direct measurements include data from previous studies, information
gathered about the facility, maps and GPS to determine sampling locations, etc.
The water staff will determine when and how previously collected data will be

used, and will document the data quality objectives for their use.

Data Management.

For each sampling event, the "Sampling Checklist" must be completely filled
out. Field logbooks and data sheets, photos, maps, and GPS location data as
well as field sample labels and "Chain-of-Custody" or "Transmission Forms"
will be used as required to document sampling and inspection activities. Field
duplicates will be identified as such only in the checklist, field logbook or in field
data sheets. For laboratory analyses, field duplicates will be assigned separate
unique sample identifier numbers and will be submitted “blind” to the analytical
laboratory. If possible, laboratory data will be transferred electronically to the lab
quality manager to reduce transcription errors, to allow for graphing
information, and to allow data to be stored in the data base. Final reports will be

developed according to lab guidance documents. All reports, including those for
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potential enforcement cases, will be completed within 10 days of the sampling
event date, if possible. Validated laboratory results and interpretation (as
applicable) will be appended. Photographs and other supporting data along with
the final report will be used to determine permit, certification, authorization or
other water quality compliance. All data generated during this project will be

processed, stored, and distributed according to the lab guidance documents.

Data Verification.

The primary goal of verification is to document that applicable method and
procedural requirements were met in the field sampling and laboratory analysis.
Verification checks to see if the data were complete, if sampling and analysis
matched the requirements, and if the "Standard Operating Procedures (SOPs)"
were followed. Verification of data compiled for a sampling event is the
responsibility of the water staff. Verification should cover at least 5% of the

data generated within the water monitoring activities each year.

Data Validation.

Data validation determines whether the data sets meet the requirements of
the Quality Assurance Guidelines. That is, were the data results of the right type,
quality, and quantity to support their intended use? Data validation also attempts
to give reasons for sampling and analysis anomalies, and the effect that these
anomalies have on the overall value of the data. All data generated will be
validated in accordance with the QC/QA requitements specified in the methods
and the technical specifications outlined in the lab manual. Raw field data will be
maintained by the water staff who collected it. Raw laboratory data will be
maintained by the laboratory. The laboratory may archive the analytical data into
the laboratory data management system. All data will be kept a minimum of 3

years.
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The summary of all laboratory analytical results will be reported to the water
Quality manager. Data validation will be performed by the laboratory for all
analyses prior to the release of data. All data will be validated according to the
laboratory’s SOPs. The rationale for any anomalies in the QC/QA of the
laboratory data will be provided to the water staff with the data results. Completed
"Chain-of-Custody" or "Transmission Forms "will be sent back from the
laboratory to the water quality manager. Data will be qualified as necessary.
Sampling may need to be repeated. Unacceptable data (i.e., data that do not meet
the QA measurement criteria of precision, accuracy, representativeness,
comparability and completeness, etc.) will not be used or if used, the problems
with the data will be clearly noted in the final report. Any actions taken to correct
QC/QA problems in sampling, sample handling, and analysis will be noted. The
water staff will keep the record of any QC/QA issues and QC/QA corrective
actions taken in the space provided in the "Sampling Checklist". The water Quality
manager is responsible for reviewing field log notebooks and field data sheets for
accuracy and completeness within 48 hours of each inspection, if possible. Water
staff will calculate the Relative Percent Difference (RPD) between field duplicate

samples to determine if QC/QA objectives for field precision have been met.

Sample results provided to the water staff by the laboratory, after these
data have been verified and validated by the laboratory Quality manager, will
become part of the permanent file for each facility or project. Water staff will
compate the sample information in the field log notebooks and/or data field
sheets with the laboratory analytical results to ensure that no transcription errors
have occurred, and to check the Relative Percent Difference (RFD) between
duplicate samples sent “blind” to the laboratory. Laboratories calculate and
report the RPD of analytical duplicate samples and report this information in
the QC data sheets which accompany the data results. RPD's greater than the
assigned limit will be noted. Water staff, along with Water quality manager will
decide if any QC/QA corrective action will be taken if the RPDs exceed the
criteria. If evidence of QC/QA non-compliance is observed with the data,

additional sampling and analysis may be required.
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Data Reconciliation.

All data and related information obtained during the monitoring services,
such as the final report, data report package or inspection report, will be filed.
Water staff will check the original against the information obtained and
determine if the data meet the original intent. If there are discrepancies, these

will be addressed before the next sampling event.

Data Assessment/Oversight.

An internal assessment of water monitoring activities will be performed
annually. An audits of field activities and/or laboratory activities on at least 5%
of the water monitoring activities. Results of such assessments or audits will be
reported to water Quality Manager with recommendations for QC/QA

improvements.

Quality Control Requirements:

Quality Control measures in the field include but are not limited to:

* Proper cleaning of sample containers and sampling equipment,

* Maintenance, cleaning and calibration of field equipment/ kits per the
manufacturer’s

and/or laboratory’s specifications,

* Use of chemical reagents and standard reference materials prior to expiration
dates,

* Proper field sample collection and analysis techniques,

* Correct sample labeling and data entry,

* Proper sample handling and shipping or transport techniques,

* One field duplicate per set of 10 samples (minimum of 1).
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Quality Control in laboratories includes the following:

¢ Laboratory instrumentation calibrated with the analytical procedure,

* Laboratory instrumentation maintained in accordance with the instrument
manufacturer’s specifications.

* Method Blanks, Matrix spike/matrix spike duplicates, sample duplicates, etc.

e [aboratory data verification and validation prior to sending data results.
ry p g

A water staff member shall perform the field data verification and validation,
and reviews the laboratory reports. The water staff reviews these data to ensure

that the required QC/QA measurement criteria have been met.

Equipment Testing, Inspection and Maintenance:

Water staff in each lab will ensure that instruments and kits are in good
working order. Prior to a sampling event, all sampling instruments and
equipment will be tested and inspected in accordance with manufacturers’
specifications. All standard reference materials and kit chemicals will be
inspected to ensure that expiration dates have not been exceeded. For each
sampling event, a water staff will document on the Checklist that required

testing, inspection and maintenance have been performed.
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Annex (4)

Water Sampling

Sampling Plan Checklist:

Sampling Plan Checklist is a summary of site-specific sampling and analysis
requirements of a sampling event. The QC/QA information includes sampling
methods, sample containers, holding times, and approved analytical methods.

The site-specific Sampling Plan Checklist contains:

* Site information such as facility or project name, address, water body,
latitude/longitude, file number, permit number (if applicable), contact person,

contact person’s phone number and/or email address,
* Sampling date/s and sampling location/s such as the effluent or river reach,

* Name/s of the EEAA staff setting up and conducting the monitoring

activities, reviewing data and preparing reports,

* The list of parameters that will be sampled for and analyzed in the field and
those that the laboratory will perform,

* List of QC/QA measures such as duplicate samples, blind samples, etc.,

* QC/QA problems encountered in the field and/or laboratory and any
QC/QA corrective actions taken,

* Water staff member responsible for the sampling event - signature and date.
Whenever samples are collected and/or analyzed in the field, the water staff
member fills out the site-specific 'Sampling Checklist" for each sampling

event. As much of the Checklist as possible is filled out prior to the event.
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Items that may be known prior to sampling are the facility name, sampling
dates and locations, parameters, subcontracted laboratory, etc. Because a
sampling event involves unknowns, the Sampling Plan Checklist is taken into
the field and filled out as necessary. Items which are required to be completed

in the field include:
* Any new sampling locations
* Any new parameters

* QC/QA problems identified in the field such as malfunctioning

equipment, broken vials, etc., as well as QC/QA cotrective actions taken,

* Any changes or departures from the QC/QA protocols described in this
manual, such as using non EPA-approved methods as well as the rationale

for these changes or departures.

In summary, the site-specific Sampling Plan Checklist must include:

* Name of the facility, project or event,

¢ Physical location (GPS) and address if applicable,

* Folder names, if applicable,

* Site contact person, phone number, email address, if applicable,

* Name of water staff person(s),

* Sampling date/s and sampling locations,

* Parameters to be sampled or analyzed,

* List of QC/QA measutes such as duplicate samples, blind samples, etc.,

* Field or lab QC/QA problems identified and QC/QAC cotrective actions

taken,
* Name of data reviewer/s

* Dated signature of water staff member responsible for sampling event.

80



Representativeness of Samples .When water samples are taken in
response to water pollution complaints, care should be taken to ensure the
sampling sites are representative of the pollution event; e.g., at the pollution site,
and above and below it. When a sample is taken at a wastewater facility
discharge line, a volume of water equal to at least ten times the volume of the
sample discharge line will first be discharged into a bucket or similar container,
to clear the line of standing water and possible contamination. Since many
wastewater treatment facilities do not have a discharge line faucet, it is
acceptable to take the sample from the last effluent chamber, while taking

precautions to avoid sample contamination.

Grab Sample. Grab samples consist of either a single sample or individual
samples collected over a period of fifteen minutes or less. The quantity collected
is determined by the type and number of analytical parameters. Grab sampling is
useful when the waste stream is not continuous, such as the cases of batch
discharges and intermittent flows. Grab sampling may also be appropriate when
the characteristics of the waste stream are known to be constant through time.
Samples for certain parameters are required to be collected as grab samples
.Grab samples are most often collected manually. Grab samples are generally
authoritative in nature. Sample bottles will be filled sequentially, normally being
filled to the shoulder of the bottle, leaving a small space for expansion and

mixing.

Composite Sample. Samples will be composited directly into the sample
bottles and collected sequentially. Between composite aliquots, bottles will be
kept in a cooler with ice, to reach and maintain a sample temperature of 4
2°C. The time of the initial portion of the composite, composite intervals, and
the final compositing time will be noted in the field logbook or data sheets. The
sample time listed on the "Chain-of- Custody" or "Transmission Form" and the
sample bottle will be the time of the final sample composite portion. . Four

types of composite samples are listed below:
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1. Time Composite (T'C). A sample comprised of a varying number of
discrete samples (aliquots) collected at equal time intervals during
thecompositing period. The TC sample is typically used to sample wastewater or

streams.

2. Flow Proportioned Composite (FPC). A sample collected
proportional to the flow during the compositing period by either a time-
varying/constant volume (TVCV) or time constant/varying volume (TCVV)
method. The TVCV method is typically used with automatic samplers that are
paced by a flow meter. The TCVV method is a manual method that individually
proportions a series of discretely collected aliquots. The FPC is typically used

when sampling wastewater.

3. Areal Composite. This is a sample composited from individual, equal
aliquots collected on an areal or horizontal cross-sectional basis. Each aliquot is
collected in an identical manner. An example is a sediment sample composited

from quarter-points of a stream.

4. Vertical Composite. It is a sample composited from individual,
equal aliquots collected from a vertical cross section. Each aliquot is collected in

an identical manner. Examples include vertical profiles in lakes and estuaries.

Quality Control Sample. This is a collected sample during field studies for
various purposes which include the isolation of site effects (control samples),
define background conditions (background sample), or evaluate field/laboratory
variability (spikes and blanks, trip blanks, duplicate, split samples). The

definitions for specific quality control samples are listed below.

Control Sample. It is a discrete grab sample collected to isolate a source of
contamination. Isolation of a source may require the collection of both an
upstream sample at a location where the medium being studied is unaffected by
the site being studied, and a downstream control which could be affected by

contaminants contributed from the site under study.
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Background Sample. It is a sample (usually a grab sample) collected from
an area, water body, or site similar to the one being studied, but located in an

area known or thought to be free from pollutants of concern.

Duplicate Sample. It is two or more samples collected from a common
source. The purpose of a duplicate sample is to estimate the variability of a given

characteristic or contaminant associated with a population.

Trip Blank. It is a sample which is prepared prior to the sampling event in
the actual container and is stored with the investigative samples throughout the
sampling event. They are then packaged for shipment with the other samples
and submitted for analysis. At no time after their preparation are trip blanks to
be opened before they reach the laboratory. Trip blanks are used to determine if
samples were contaminated during storage and/or transportation back to the
laboratory (a measure of sample handling variability resulting in positive bias in
contaminant concentration). If samples are to be shipped, trip blanks are to be

provided with each shipment but not for each cooler.

Equipment Field Blank. It is a sample collected using analyte-free water
which has been run over/through sample collection equipment. These samples
are used to determine if contaminants have been introduced by contact of the
sample medium with sampling equipment. Equipment field blanks are often
associated with collecting rinse blanks of equipment that has been field cleaned.
An example is a purified water chlorophyll a blank which is subjected to the
chlorophyll filtering process.

Field Blank. It is a sample that is prepared in the field to evaluate the
potential for contamination of a sample by site contaminants from a source not
associated with the sample collected (for example air-borne dust or vapors
which could contaminate an organics and/or metals sample). Purified organic-
free water is taken to the field in sealed containers or generated on-site. The
water is poured into the appropriate sample containers at pre-designated
locations at the site. Field blanks should be collected in dusty environments

and/or from areas where volatile organic contamination is present in the
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atmosphere and originating from a source other than the source being sampled.
Samples will be listed as “composite” or “grab” on the "Chain-of- Custody" or

"Transmission Form" and in field logbook or field data sheets.

Sample Containers and Equipment:

All sampling equipment and sampling containers must be certified clean by the
laboratory providing them, or cleaned according to the manufacturer's
equipment specifications or the analytical laboratory. Bottles supplied by a
laboratory are pre-cleaned and must never be rinsed, and will be filled only once
with sample. All previously used sampling equipment must be propetly
decontaminated before sampling and between sampling locations to prevent
introduction of cross-contamination. Washwater and rinsate solutions must be
collected in appropriate containers and disposed of properly in accordance with
federal, state, and local regulations. Individual sample containers will be placed
immediately into a cooler containing ice, to reach and maintain a sample
temperature of 4 = 2°C. All samples will be collected and transported to the
analytical laboratory with proper sample custody and/or transmission

documentation.

Sampling of Water:

Because stream waters are usually well mixed vertically, subsurface sampling at a
convenient depth is adequate for collection of representative samples at a given
point. Subsurface samples are taken within the upper meter or may be a
composite of two or more strata. The sampler should take into account thermal
stratification due to discharges or tributaries when the sampling plan is being

developed.
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Lakes, Ponds, Reservoirs. In shallow waters (2 to 3 m), samples shall be
collected at 0.5 to 1 m. In deeper water, samples should be collected at regular

depth intervals.

Ground Water Wells. Only grab samples may be obtained. The well should
be purged of at least three casing volumes of water before sample collection, and
the purged well should be allowed sufficient time to equilibrate and fines to
settle. If a bailer is used, it should be slowly lowered and raised to minimize
disturbances. Samples should be taken as close as possible to the water level,
unless analysis indicates that contamination is at a different depth. An
equipment blank, a portion of rinsate, should be collected into a separate
container and analyzed along with the other groundwater samples. Bailing
strings and wires and other disposable sampling tools must be propetly disposed

of after use at each well.

Wastewater Discharge. A "representative sample" is often defined as a
sample that reflects one or more characteristics of the population being sampled.
For example, the characteristic which is desired to be reflected by the sample
may be the average, minimum, or maximum concentration of a constituent of
concern. Ultimately a representative sample is defined by the study objectives.
Stratification and Heterogeneous Wastes Environmental media, as well as waste
matrices, may be stratified, i.e., different portions of the population, which may
be separated temporally or spatially, may have similar characteristics or

properties which are different from adjacent portions of the population.

Sampling Procedures:The water staff collecting samples should wear
disposable gloves and safety eyewear if needed, and observe precautions while
collecting samples, remaining aware of the potential chemical and biological
hazards present. The water staff collecting samples will take care not to touch

the insides of bottles or lids/caps during sampling.
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Sample Custody Procedures:

Samples will be kept in the custody of the water staff. "Chain-of-Custody"
or "Transmission Forms" will accompany all samples to subcontracted
laboratories. Custody seals will be placed on shipping containers if the water

staff decides seals are necessary.

Shipping Requirements:

Packaging, marking, labeling, and shipping of samples will be carried out.
Staff should receive the necessary training for shipping samples. Holding time
limitations will be considered when decisions are made regarding sampling and

shipping time.
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Annex (5)

Common Types of Quality Control Samples Used

in Water-Quality Monitoring

Type Description Purpose Alternative Comments
Replicae Multiple samples are | Evaluate the No other good Estimate sampling
samples collected from the variability in way to estimate process variability,

environment at the sampling and the reproducibility | by using in

same time and place, | analysis processes. | of environmental | conjunction with
using the same sampling. split samples
method.

Split samples | One sample Evaluate Many other ways | Sample-splitting
collected from the analysis of determining process may not
environment is variability, if laboratory produce exact
divided into two sent to the variability or replicates. Also,
or more equivalent same lab. interlab bias are splitting
parts. May be Evaluate possible. This procedure may
done in field or at interlaboratory method has the introduce
lab. bias if sent to advantage of contamination,

different being matrix- or allow loss of

laboratorties. specific. analyte through
volatilization or
sorption.

Spiked Measured amounts Evaluate Laboratories Recovery of

samples of analytes are recovery of the usually have spikes may not

added to known
volumes of
sample. Analyses
are compared to
those of unspiked
sample, identically

treated.

analyte(s) from
the specific
sample matrix
by the analytical
method.

recovery data
for normal
sample
matrices.
Spikes are
useful for
unusual

matrices.

accurately
represent
recovery of

native materials.
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Surrogate- Measured amounts Evaluate the Analyte spike Typically used
spiked of surrogate recovery of provides with multi-
samples compounds ate analytes by similar data, analyte organic
added to known monitoring but requires to methods.
volume of sample. recovery of a analyses.
chemically
similar
compound.
Synthetic A known Document the Reference Unless a
samples concentration of bias of a samples, spiked synthetic matrix
analyte(s) is added laboratory’s samples may is created,
to a matrix analyses. also be used to results do not
(commonly source test bias. take matrix
water; occasionally effects on bias
a synthetic matrix into account and
such as seawater). therefore tend
to give
optimistic
results.
Reference An actual Document the Synthetic Matrix-specific
samples environmental bias of a samples, spiked reference
sample in which laboratory’s samples may materials may be
the “true” analysis. also be used to difficult or

concentration of
analytes is known,
through multiple
analyses by
multiple
laboratories, using

multiple methods.

test bias.
Reference
samples
provide an
absolute
standard, not
prepared by

the uset.

impossible to
obtain. Non-
matrix specific
reference
samples may
provide
misleading
results.
Reference
samples are used
sparingly
because they are

expensive.
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Data Quality Objectives (Quality Indicators)

Minimum
EPA- Method . Precisi . .
. Reporting Accuracy X Containe Holding
Parameter Approved Detection L. on Completeness Preservation Volume .
L Limit (% Rec.) t Time
Method Limit (RPD)
(mg/L)
Bacteria, )
SM9221 or 1 FC/100 Sterile
(total fecal 1 FC/100 ml NA NA 85-100% NazS;0352 100 ml ] 6 Hours
. 9222 ml plastic
coliform)
Biological
Oxygen EPA405.1 or .
2 mg/L 2mg/L 80-120 <30% 85-100% 4°C 1L Plastic 48 Hours
Demand SM5210B
(BOD:s)
Chemical Analyze
Lab . .
Oxygen EPA 410 or immediately or .
Control 5 mg/L 85-115 <20% 85-100% 125 ml Plastic 28 days
Demand SM5220 add H,SOy, to
Chart
(COD) pH <2
Chlorine, EPA330.1- )
. Do in the
Total residual 330.5 or 0.1 mg/L 0.1 mg/L NA <30% 85-100% N/A NA NA feld
1
SM4500 ©
Dissolved EPA 360.2 . Do in the
0.05 mg/L 0.05 mg/L 85-115 <30% 85-100% N/A 300 ml Plastic
Oxygen or SM4500 field
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Minimum

EPA- Method . Precisi . .
. Reporting Accuracy . Containe Holding
Parameter Approved Detection L. on Completeness Preservation Volume .
L Limit (% Rec.) r Time
Method Limit (RPD)
(mg/L)
Total Analyze
Nitrogen SM 4500 or immediately or Plasti
astic or
(ammonia, EPA350 0.06 mg/L 0.06 mg/L 70-130 <30% 85-100% add H2SOy4 to 500 ml Gl 28 days
ss
nitrate, nitrite, series pH <2 Cool to :
TKN) 4°C
pH 0.1 )
0.1 standard 0.1 pH 0.1 pH Do in the
EPA150.1 standard . . ) 85-100% N/A NA NA
] units units units field
units
Total Analyze
Phosphate or EPA 365 immediately or Plasti
stic or
o-Phosphate seties or 0.01 mg/L | 0.01 mg/L 70-130% <30% 85-100% add H,80 to 100 ml Gla e 48 hours
ss
SM4500 pH <2 Cool to ‘
4°C
Specific EPA120.1 or 0.07 0.07 uS/cm 85-115% 10% 85-100% NA N/A Plastic, Do in the
Conductance SM2510B uS/cm glass field
Total Organic EPA 415.1 1 mg/L 1 mg/L 85-115% <20% 85-100% Cool to 4°C, 125 ml Amber 28 days
Carbon or SM5310 add HCl, Glass
H>SO4 or
H3P04 to
<pH2
Turbidity EPA180.1 or 01. NTUs 01. NTUs 85-115% <20% 85-100% Cool to 4°C 100 ml Plastic or 48 h. or
SM2130B Glass do in the
field
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Minimum

EPA- Method Precisi
. Reporting Accuracy . Containe Holding
Parameter Approved Detection L. on Completeness Preservation Volume .
i e Limit (% Rec.) (RPD) r Time
(mg/L)

Temperature EPA170.1 or 0.1°C 0.1°C 90-110% <10% 85-100% N/A N/A N/A Analyze
°C SM2550B in field
Total EPA 160 0.2 mg/L 4 mg/L 85-115% <20% 85-100% Cool 4°C 1L Plastic or 7 days
Suspended series or glass
Solids SM2540
Total EPA 160.5 0.2 0.2 ml/L/ht 85-115% <20% 85-100% Cool 4°C 1L Imhoff Analyze
Settleable or SM2540 ml/L/hr cone as soon
Solids as

possible
Total EPA 200 See See specific See specific <20% 85-100% Add HNO:s to 100 ml Plastic 28 days
Recoverable series or SM specific metal metal <pH 2 except
Metals 3100 series metal for Hg and Cr

VI

Volatile SM 8260B or See See specific See specific <20% 85-100% NaxS$:053 to 40 ml Special 14 days
Organic 6400 specific VOC VOC pH<2 40 ml
Compounds VOC glass vial
(VOCs)
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Annex (7)

Common Types of Quality Control Blank

Samples Used in Water-Quality

Type{Monitoring Description Purpose Alternative Comments
Source water blank A portion of Document Buy certified Field-lab
the water that that the source water deionizers may be
is used as the source water from the a significant
source of all is free of laboratory or a source of
blanks, and as contamination commercial contamination,
the matrix for . supplier, and and should be
all QC accept their monitored with
samples, is analysis. Use conductance
analyzed. water from a meters, using a

deionizer in the

field laboratory

safe cutoff value.
The value chosen
will depend on
the detection
limit of the

analyses being

performed.

Field blank Source water Document No reasonable If contamination
in taken to that the field alternative. is found in the
the sampling sample Necessary for all | analysis of the
site and, as handling but the roughest | field blank, it
nearly as process is not reconnaissance gives no
possible introducing studies. indication of the
sampled, contamination source, only that
preserved, it has occurred.
and bottled in Also, it is often
the same way not possible to
as the sample the source
environmenta water exactly the
1 samples. same way as the

environmental.
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Type {Monitoring Description Purpose Alternative Comments
Ambient A sample Document Test the Especially
atmosphere blank container of that the atmosphere for important for

source water

atmosphere of

analytes to be

relatively “clean”

is exposed to the sampling determined in ground water
the site is not the samples. samples collected
atmosphere at introducing in surface
the sampling contamination environments
site for the that are highly
same amount contaminated,
of time either by volatile
required to constituents or
handle a air borne
sample. particulates.
Equipment blank A source Document Super-clean the Separate blanks
water sample that the equipment for sampler,
is passed sampling before coming splitter, pump,
through the equipment is to the field, seal filter, etc., may be
sampling, not itin a protective | used to identify
splitting, or introducing container, and individual sources
filtration contamination use it only once of contamination.
equipment, per trip, to Analyze total
then bottled ensure that no equipment blank
and preserved contamination is | first. If it is blank,
like a sample introduced. no further tests
and sent to needed.
the lab.
Preservation blank A source Document Use pretested If preservation
water sample that the preservative blanks show no
that has been preservative, supplied by the contamination,

preserved
exactly as the
environmenta
1 samples, is

analyzed.

and the act of
adding it to
the sample, is
not
introducing

contamination

lab, and assume
that the
operation of
introducing
preservative in
the field isn’t
causing

contamination.

there is no need
to analyze

separate source
blanks.
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Common Types of Quality Control Blank Samples

Used in Water-Quality Monitoring (Continued)

Type Description Purpose Alternative Comments
Trip blank A sample of Document Detect Most necessary
source water, that contamination when volatile
preserved and contaminants during shipping, analytes will be
contained are not from atmospheric determined.
identically to the introduced or container/ Cross
samples, is during closure sources, contamination
shipped with shipping. or from other may occur
environmental samples. between “clean”
samples. and “loaded”
samples shipped
together.
Laboratory A source of Document If the blank If the field blank
blank water sample is that shows no shows
prepared at the contamination contamination contamination,
laboratory, and has not throughout the the laboratory
analyzed along occurred entire sampling blank helps
with the during lab and analysis identify its
environmental storage, process, the source as being
samples. subsampling, absence of in the field or in

and analysis

contamination in
both field and lab
is documented,
and separate lab
blanks are

unnecessary.

the laboratory.
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Screening
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Sedimentation
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Adsorption

gtz:.

Ion ex [

'C00~.N|
-C00-+Na
~C00-4Na
-C00-4Na
~C00- +Na
~C00-4Na

- ~C00-+Na
)-C00-4Na
~C00-4+Na
-C00~ +Na

5 ~C00- +Na
-C00- +Na
-COO0- +Na
00- +Na

Plastic
beads

powdered activated

lon Exchanger

“*) Hard tapwater (with ca "ions)
flows into the ion exchanger.

Nay-00C- coo- —00C
Na-00C{ o0t “Ca Ca”“o0c{
Nar00C4 -00- , -00c{
Nas00C -€00-"“Ca 47 *00c
Nay-00C-¢ ~C00- -00c{ )
Na¢00C-§ -coo- “Ca Ca“toocd
Na¢00C: q Dcoo-, _-oocd
Nar00CL -c00- “Ca  Ca“‘pocH
Nar00C- )-co0- _ -00C+
Nar00C{ -000-'“Ca Ca“DocH
Nay-00C<E -C00- -00c4
Nas00C-¢ -c00<“Ca Ca“lpoc-
::"‘U"C‘ -coo,, -00c4
=t -coo- “C2_ Ca“boc
2+,
The Ca ions from the
hard water replace the
Na ions in the ion exchangcr
Softened water (with Na' ions)
leaves the ion exchanger,
to be used in the household.
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Types of Samples

Grab Sample. This represents the quality of the

sampled effluent at the moment of sampling.

This type of sampling should be collected to test

the compliance with the of treated industrial,
domestic, or any generated liquid waste to the
executive regulations at any time.
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Composite Samples

Samples will be composited directly into the sample
bottles and collected sequentially. Between composite
aliquots, bottles will be kept in a cooler with ice, to reach
and maintain a sample temperature of 4 °C £2 °C.

Scite YVo
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The time of the initial portion of the composite,
composite intervals, and the final compositing time
will be noted in the field logbook or data sheets. The
sample time listed on the Chain-of- Custody or
Transmission Form and the sample bottle will be the
time of the final sample composite portion. Four
types of composite samples are listed below:

27.04.2010 Seite YV
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1. Time Composite (TC) - a sample comprised of a
varying number of discrete samples (aliquots) collected
at equal time intervals during the compositing period.
The TC sample is typically used to sample wastewater
or streams.

Seite YVY
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2. Flow Proportioned Composite (FPC) - a sample
collected proportional to the flow during the
compositing period by either a time-varying/constant
volume (TVCV) or time constant/varying volume
(TCVV) method. The TVCV method is typically used
with automatic samplers that are paced by a flow
meter. The TCVV method is a manual method that
individually proportions a series of discretely collected
aliquots. The FPC is typically used when sampling

wastewater.

27.04.2010 Seite YVA
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3. Areal Composite - sample composited from
individual, equal aliquots collected on an areal or
horizontal cross-sectional basis. Each aliquot is collected
in an identical manner. An example is a sediment sample
composited from quarter-points of a stream.

Seite YV4
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4. Vertical Composite - a sample composited from
individual, equal aliquots collected from a vertical cross
section. Each aliquot is collected in an identical
manner. Examples include vertical profiles in lakes and
estuaries.

27.04.2010 Seite YA+
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Methods of Sampling

Sampling regardless of its type can be conducted by either one
of the following ways :

Manual Sampling. Which evolves minimal cost and
equipment. But it should be carried with extra care in order not
to contaminate one sample by another specially if the first
sample is contaminated with excessive amounts of oil as it could
linger in the sampling container and contaminate the following
samples. The same rule applies for samples collected for
bacterial analysis where it is not possible to collect the
wastewater sample from a sterilized faucet.

Seite YA)

Automatic Sampling. Automatic samplers can be useful in
case they are available and sources of energy to operate
them are accessible at the site of sampling they are more
superior than manual sampling, yet they need extra care in
operating them, they are liable to plugging, specially in case
of waste water effluent with high content of suspended
solids. They also may need continuous supervision.

Seite YAY



Sampling Containers :

These are either glass or plastic. But different grades
of each type are preferred in special sample’s
determinants. Glass is recommended for samples
collected for trace organic determinations, as plastics can
leach out their additives which can interfere with the
results in this case. While glass is not recommended at all
tor water samples collected for heavy metals
determinations as they tend to replace the sodium in the
glass matrices.

Scite YAY

A variety of factors affect the choice of containers and
cap material. These include resistance to breakage, size,
weight, interference with constituents, cost and
availability. There are also various procedures for
cleaning and preparing bottles depending upon the
analyses to be performed on the sample.

27.04.2010 Seite YA£
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Container Material.
Two major types of container materials are commonly
used, plastic and glass

]

Glass Plastic
Kimax or Pyrex brand-borosilicate |Conventional
polyethylene
Vlycor- generally Linear polyethylene
Ray-Sorbor law-Actinic- Generally |Polypropylene
lab ware
Corex-generally lab. Ware Polycarbonate

Rigid polyvinyl chloride

Teflon

Scite YA

All these materials have various advantages and
disadvantages. Kimax or Pyrex brand borosilicate glass
is inert to most materials and is recommended where
glass containers are used. Conventional polyethylene is
to be used when plastic is acceptable because of
reasonable cost and less absorption of metal ions. The
specific situation will determine the use of glass or
plastic. However, use glass containers for pesticides, oil
and grease, and other organics.

Seite YAT
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Comparison of advantages and

disadvantages of glass and plastic containers

Borosilicate glass

Conventional
polyethylene

Interference with

Inert to all constituents

Good for most

sample except strong alkali constituents except
organic, oil and grease

Weight Heavy Light

Resistance to breakage |Very fragile Durable

Cleaning

Easy to clean

Some difficulty in
removing absorbed

components
Sterilizable Yes In some instances
Space Takes up considerable | Cubitainers- substantial

space

space savings during
extended field studies

th Parte o h ot

Container Caps. There are two major types of
plastic used in container caps: polyethylene and
backlite with liners. Polyethylene caps are
recommended for ease of cleaning unless oil and
grease analyses are to be performed. Caps with
Teflon liners should be used for pesticides and oil
and grease samples. Silicon rubber material
should be avoided for trace metals because of
zinc contaminations.

Seite YAA
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Liner type

Advantages

Disadvantages

Wax coated paper

Generally applicable to most
samples, inexpensive

Must be inspected prior to
each because of
deterioration. Cannot be
used with organics.

Neoprene

Same as wax coated paper

Same as wax coated paper

Teflon

Applicable for all analyses.
Minimizes  containers/sample
interaction

High cost

Partoer for the Future
z Warldwide

Container Structure

27.04.2010 Seite YA%

Use a wide mouth container in most instances. This

structure will permit easy filling and sample removal. It is
also easily cleaned, quickly dried, and can be stored
inverted. Use a narrow neck bottle when interaction with

the cap liner or outside environment is to be minimized.
Use a solvent cleaned glass container for pesticides

sample collection

Vo



Disposable Containers

Use disposable containers when the cost of cleaning is
high. These containers should be precleaned and sterile.
The most commonly used disposable container of this
type is the molded polyethylene cubitainer shipped
nested and sterile to the buyer. However since their
cubic shape and flexible sides make them almost
impossible to clean thoroughly, use these containers only
once.

Container Washing

Containers and caps for inorganic and general parameters

" Wash containers and caps with a non-phosphate
detergent and scrub strongly with a brush (if possible
wash liners and caps separately).

* Rinse with tap water, then distilled water.

Seite Y4Y
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=Invert to drain and dry.

*Visually inspect for any contamination prior to
storage.

=*If the container requires additional cleaning, rinse
with a chromic acid solution (35 ml saturated sodium
dichromate solution in 1 liter of sulfuric acid - this
solution can be reused. Then rinse with tab water an
distilled water and dry as indicated above.

27.04.2010 Scite Y4Y
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Container Preparation:

For certain parameters, a special cleaning procedure is
needed to avoid adsorption or contamination due to
interaction with container walls.

These procedures are outlined below :

\EAY



"Metals. If metals are to be analyzed, rinse the
container with a solution of one part nitric acid to four
part water, then with distilled water. If phosphorus is
to be analyzed, rinse the container with a solution of
one part hydrochloric acid to one part water, followed
by distilled water. Treat the caps similarly.

27.04.2010 Scite Y42
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Organics. If oil and grease or pesticides are to be
analyzed, rinse the sample container with methylene
chloride followed by acetone. The container should
have been previously cleaned with chromic acid
solution. Treat the container caps similarly.

27.04.2010 Seite Y41

YEA



Sterilization.

For microbiological analysis, sterilize the container and its
stoppet/cap by autoclaving at 121°C for 15 minutes or by
dry heat at 180°C for two hours. Heat-sensitive plastic
bottles may be sterilized with ethylene oxide at low
temperature. Wrap bottles in Kraft paper or cover with
aluminum foil before sterilization to protect against
contamination.

An acceptable for emergency or field use is sterilization of
containers by boiling in water for 15 minutes.

Sample Holding Time

Holding time is the time interval between collection
and analysis, in general, the shorter the time that elapses
between collection of a sample and its analysis, the more
reliable will be the analytical results. It is impossible to
state exactly how mush time may be allowed to elapse
between collection of the sample, particular analysis to be
made, and the conditions of the storage.
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Sample Volume

The volume of sample collected should be sufficient to
perform all the required analyses plus an additional amount
to provide for any quality control needs, split samples or
repeat examination. Although the volume of sample
required depends on the analyses to be performed,

Seite Y44
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The amount required for a fairly complete analyses is
normally about 8 liters, (about 2 gallons.) The
laboratory receiving the sample should be consulted
for any specific volume requirements. Individual
portions of a composite sample should be at least 100
milliliters in order to minimize sampler solids bias.

27.04.2010 Seite ¥+ +
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Sample Preservation :

Immediate analysis for the collected samples is the
best way to keep the integrity and qualitative
presentation of the sample constituents. In case the
time lapsing between the sample collection and
analysis is not less than 2-6 hours, preservation may
be recommended.

Complete preservation of samples, either
domestic sewage, industrial wastes, or natural water,
is practical impossibility.

Seite ¥+

(L]

Regardless of the nature of the sample, complete
stability for every constituent can never be achieved.
At best, preservation techniques can only retard the
chemical and biological changes which can take place
in a sample after its collection from the parent source.
To maintain the integrity of the sample, appropriate
selection of containers, pre treatment of containers if
necessary and the holding times, form the integral part
of the sample preservation program.

27.04.2010 Seite ¥+ ¥
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Methods of preservation are relatively limited and are
intended generally to:

® Retard biological activity.

® Retard hydrolysis of chemical compounds and
complexes.

* Reduce volatility of constituents.

Partoer for the Futere
Worldwide

Preservation methods are generally limited to:
® chemical addition,

* pH control,

= refrigeration, and

" freezing.

Combinations of these methods are often used for
sample preservation.
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Chemical Addition.

The most convenient preservative is a chemical which
can be added to a sample bottle prior to sampling. When
the sample is added, the preservative disperses
immediately, stabilizing the parameter (s) of concern for
long periods of time.

Partoer for the Future
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When the preservative added interferes with other
parameters being measured, additional samples for
those parameters must be collected. For example,
concentrated nitric acid added for the preservation of
some of the metals would interfere with BOD, so an
additional sample must be collected for BOD.

27.04.2010 Seite ¥+ 1
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pH Control. pH control to preserve the sample
is dependent upon chemical addition. As an
example, to keep metal ions in a dissolved state,
concentrated nitric acid is added to lower the pH to
less than 2.

Seite Y+ Y

Freezing. Freezing has been the subject of many
preservation studies. It is felt by some that freezing
would be a method for increasing the holding time and
allowing collection of a single sample for all analysis.
However, the residue solids components (filterable
and non filterable) of the sample change with freezing.

27.04.2010 Seite Y+ A
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Therefore, Return to equilibrium and then high speed
homogenization is necessary before any analysis can be
run. This method may be acceptable for certain
analysis but not as a general preservation method.

27.04.2010 Seite ¥+ 4
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Refrigeration. Refrigeration or icing has also been
studied with various results. This is 2 common method
used in field work and has no detrimental effect on
sample composition. Although it does not maintain
integrity for all parameters, it does not interfere with any
analytical methods.

yoo



Alternative Preservation Methods

Alternative preservation methods with different
preservatives or storage conditions can be used if its
effectiveness can be demonstrated by supporting data
through preservation studies. Such preservation studies
must specify :

*Type of water/waste water used as a sample in the
experiment.

*Type of containers used.

*Pre treatment of the container and the glassware used.
*Preservation methods used.

Seite ¥V

*Specific temperatures or temperature range used.
*Duration of storage.

*Stored in light or darkness.

*Quality control samples-spikes, duplicates.
*Blanks-controls.

*Number of samples analyzed, and results.
*Statistical analysis, precision and accuracy.

27.04.2010 Seite ¥ Y

Yol



gtz e
Chain of Custody Procedures :

It is very important to insure the sample quality from
the time of sampling through transportation, analysis and
data reporting. For legal purposes the collected sample
integrity should not be changed or tampered with during
any of the above mentioned steps.

Partoer for the Future
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All collected samples must be sealed in a manner to
secure its safe arrival without any interference to
devalidate the results on grounds of sample
unrepresentativness due to intended changes, or
interference by other parties. The chain of custody
should be clearly stated in a form attached to each
sample.

27.04.2010 Seite ¥ £
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Sample Labels.

Gummed paper or self adhesive tapes can be used to
identify the following items:

= Sample number.

* Date of sampling, and time of collection.
* Name of collector.

= Site of sampling.

" Sample preservative, if used.

Partoer for the Future
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Sample Seal. Use self adhesive tape to secure the cover
closure against any unauthorized tampering. The tape
can be signed by the collector to insure the sample
security. The seal must be attached in a way to reveal any
opening or the cover.

Seite ¥V
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Log Book. Prepate a bound log book to report all
descriptive information about the site of the sample
collection, purpose of sampling, nature of the source
sampled (variable by time as in case of industrial
effluent), and if the sample is grab or composite. Field
contact person should be mentioned. In case of
industrial and the point source waste water effluent, it
will be highly valuable to indicate suspected non
complying ingredients. It is important to secure the
safety of log book.

27.04.2010 Seite Y)Y
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Record.

Fill out a chain of custody record for each different

sample or for a group of samples collected from the

same source. The record should cover the following
items :

= Sample number.

= Signature of the collector.

®Date : Time : Site :
" Type of sampling.

= Signature of person (s) involved .

yed



Sample Analysis Request Sheet. Prepare a sheet
comprising the field parameters as pH, temp., turbidity,
as well as the lab analysis needed to be conducted on the
sample.

Sample Delivery. Samples must be delivered to the
analytical laboratory within hours of its collection. The
maximum allowed lapse time is two (2) days under
refrigeration and preserved for the different needed
analytical parameters.

Seite ¥V 4
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Sample Receiving. The receiving custodian of the sample in the assigned
analytical laboratory, should record the state of the sample as received in the
lab with respect to the integrity of the sealing and should keep it in a
refrigerator until analyzed by an assigned analyst. As a quality control procedure
for chemical analysis, part of the sample should be kept in a deep freezer in
case it is felt there is a need to store it and conduct a new set of analysis as
indicated in the analysis request sheet.

Sample Assignment. The samples should be assigned to an analyst for
analysis and recording of the results. The analyst should record all pertinent
data, instrument readings for samples and standards as well as basic calculations
leading to a final result in a log data book, which should be under his personal
control

AR
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"Quality Control Requirements

Quality Control measures in the field include
but are not limited to:

* Proper cleaning of sample containers and
sampling equipment,
* Maintenance, cleaning and calibration of field

equipment/ kits per the manufacturer’s
and/or laboratory’s specifications,

* Use of chemical reagents and standard
reference materials prior to expiration dates,

Partoer for the Future
Z Warldwide

* Proper field sample collection and analysis
techniques,

* Correct sample labeling and data entry,

* Proper sample handling and shipping or transport
techniques,

* One field duplicate per set of 10 samples (minimum
of 1).

27.04.2010 Seite YYY
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Quality Control in laboratories includes the following:

* Laboratory instrumentation calibrated with the analytical
procedure,

* Laboratory instrumentation maintained in accordance with the
instrument manufacturer’s specifications.

* Method Blanks, Matrix spike/matrix spike duplicates, sample
duplicates, etc.

e Laboratory data verification and validation prior to sending data
results.

Seite Y'YV
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A Water staff member shall perform the field data
verification and validation, and reviews the laboratory
reports. The Water staff reviews these data to ensure
that the required QA/QC measurement criteria have
been met. If a QA or QC concern is identified in the
review process.

27.04.2010 Seite Y'Y £
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Instrument/Equipment Testing, Inspection and
Maintenance Requirements

= Water staff in each lab will ensure that instruments and
kits are in good working order.

* Prior to a sampling event, all sampling instruments and
equipment will be tested and inspected in accordance
with manufacturers’ specifications.

Partoer for the Future
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= All standard reference materials and kit chemicals will
be inspected to ensure that expiration dates have not
been exceeded.

*For each sampling event, the water staff member will

document on the Checklist that required testing,
inspection and maintenance have been performed.

27.04.2010 Seite YY1

Y1y



"Instrument Calibration and Frequency

" Field instruments will be calibrated according to the
manufacturer's instructions prior to using the
instruments. For example, pH meters will be calibrated
according to themanufacturer’s specifications using pH
buffers at 4.0, 10.0 and mid-range.

= If equipment and/or kits require calibration immediately
prior to the sampling event, the calibration dates will be
noted on the Checklist.

Seite YYY

*When field instruments require only periodic
calibration, the record of this calibration will be kept
with the specific instrument. Water Program staff in
each office will ensure that instruments are calibrated
correctly.

*The laboratory will follow the calibration procedures
found in the laboratory’s Standard Operating
Procedures (SOPs).

27.04.2010 Seite YYA
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Quality control samples

Are collected during field studies for various purposes which
includethe isolation of site effects (control samples), define
background conditions (background sample), or evaluate
field/laboratory variability (spikes and blanks, trip blanks,
duplicate, split samples).

Seite YY4

Control Sample:

a discrete grab sample collected to isolate a source of
contamination. Isolation of a source may require the
collection of both an upstream sample at a location
where the medium being studied is unaffected by the
site being studied, and a downstream control which
could be affected by contaminants contributed from
the site under study.

27.04.2010 Seite YV
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Background Sample:

A sample (usually a grab sample) collected from an
area, water body, or site similar to the one being
studied, but located in an area known or thought to be
free from pollutants of concern.

27.04.2010 Seite YY)
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Type Description

Multiple samples are collected from the
Replicate samples environment at the same time and place, using
the same method.

) One sample collected from the environment is
Split samples divided into two or more equivalent parts.
May be done in field or at lab.

Measured amounts of analytes are added to
known volumes of sample. Analyses are
compared to those of unspiked sample,
identically treated.

Spiked samples

Seite Y'Y

AN



Type Description
Surrogate-spiked Measured amounts of surrogate compounds
samples are added to known volume of sample.

A known concentration of analyte(s) is added
to a matrix (commonly source water;
occasionally a synthetic matrix such as
seawater).

Synthetic samples

An actual environmental sample in which the
“true” concentration of analytes is known,
through multiple analyses by multiple
laboratories, using multiple methods.

Reference samples

27.04.2010 Seite Y'Y

Type Description

A portion of the water that is used as the
g?;nrﬁe water source of all blanks, and as the matrix for
all QC samples, is analyzed.

) Source water in taken to the sampling site
Field and, as nearly as possible sampled,

blank preserved, and bottled in the same way as
the environmental samples.
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Type Description
Ambient A sample container of source water is
atmosphere exposed to the atmosphere at the sampling
blank site for the same amount of time required
an to handle a sample.
) A source water sample is passed through
Equipment the sampling, splitting, or filtration
blank equipment, then bottled and preserved like
a sample and sent to the lab.
_ A source water sample that has been
Preservation blank |preserved exactly as the environmental
samples, is analyzed.

g Ltz s
Type Description
A sample of source water, preserved
. and contained identically to the

Trip blank samples, is shipped with environmental
samples.
A source of water sample is prepared

Iggt?ﬁ(ratory at the laboratory, and analyzed along
with the environmental samples.
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Method 'F\:””im‘_’m Accura Holdin
Parameter Detection el’_)ior;tilng cy (% Preservation | Volume |Container Timeg

Limit (mg/L) Rec.)
Bacteria, 1 Steril 6

erile
(total fecal| |1 FC/100 ml |[FC/100 [NA Na,S,0;2 100 ml )
coliform) mi plastic [Hours
Biological
Oxygen i o . 48
Demand 2mg/L 2mg/L |80-120 4°C 1L Plastic Hours
(BOD;)
Chemical Analyze
Oxygen immediately
Lab Control . 28
Demand Chart 5mg/L (85-115| | |or add 125ml |Plastic |
(COD) H,S0, to y
pH<2

Seite Y'Y
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Method g””iml_‘m Accura Holdin

Parameter| | Detection ell_)ic:;?tng cy (% Preservation | Volume |Container Timeg
Limit (mg/L) Rec.)
Chlorine, 01 Doin
Total 0.1 mg/L ' NA N/A NA NA the
residual mg/L field
Dissolved 0.05 Do in
Oxygen 0.05 mg/L ' 85-115 N/A 300ml |Plastic |the
mg/L .
field
Total Analyze
Nitrogen immediately
(ammonia 0.06 or add Plastic |28
i 06mg/L | 70-1 ml
h?tlrt'irtite’ 0.06 mgf mg/L 0-130 H,SO, to 500 or Glass |days
TKN) pH <2 Cool
to 4°C

27.04.2010
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PH St.;ndard 0.1_standard 0.1-pH N/A NA NA Do ir_1
. units units the field
units
Total Analyze
Phosphate immediately or .
oro- 001mglL |001mgL |/ add H,S0, o |100mi |- iasticor |48
130% Glass hours
Phosphate pH <2 Cool to
4°C
Specific 0.07 uS/cm [0.07 uS/cm  (85- NA N/A Plastic, [Doin
Conducta 115% glass the field
nce
Total 1 mg/L 1 mg/L 85- Cool to 4°C, 125ml Amber |28 days
Organic 115% add HCl, Glass
Carbon H,SO, or
H,PO, to <pH2
Turbidity | [01.NTUs |01.NTUs 85- Cool to 4°C 100 mi Plastic {48 h.or
115% or Glass |doin
the field
Temperat | [0.1°C 0.1°C 90- N/A N/A N/A Analyze
ure °C 110% in field

Seite Y74
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-_“
i gt.:mdard 0.1.standard O.l'pH N/A NA NA Do ir.1
. units units the field
units
Total 0.2mg/L |4 mg/L 85- Cool 4°C 1L Plastic |7 days
Suspende 115% or glass
d Solids
Total 0.2 0.2ml/L/hr |(85- Cool 4°C 1L Imhoff  |Analyze
Settleable | |ml/L/hr 115% cone as soon
Solids as
possible
Total See See specific |See Add HNO; to  |{100 ml Plastic |28 days
Recoverab| |specific metal specific | | | < pH 2 except
le Metals metal metal for Hg and Cr
VI
Volatile See See specific |See Na,S,0, to 40 ml Special 40|14 days
Organic specific VOC specific | | [pH<2 ml glass
Compoun VOC vial
ds (VOCs)| [VOC
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