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SAMPLING
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The collection of good, representative samples is probably the most important part of laboratory
work and is often the most overlooked part. If the samples are not representative, no amount of
care in analysis will produce good values. If you do not collect samples properly, the time spent
in analysis is wasted. Since the sample is a very small portion of the available population, it is
extremely important to select the sampling point, method, equipment, and time very carefully.
Good samples are samples which are collected at a representative sampling point, properly

. preserved and analyzed within the maximum recommended holding times. It cannot be stressed
enough; without care in sampling, any values generated are worthless.

'y

a i i1
General

Again, the choice of a sampling location is an important decision that should be carefully
considered. Keep in mind that samples should be taken in the middle of the flow in a
well-mixed area. The sample should be taken from the middle depth (do not just skim the
surface) to avoid floating wastes, etc. Eddies and backwaters should be avoided because
of the settling that takes place there. -

Influent

Influent samples should be taken after the comminutor or bar screen so as to avoid large
solids and other such materials. Also avoid areas of settled grit and floating solids or
grease because these are not truly representative of the whole stream. Influent samples
must be collected at a point above any return flow such as RAS, etc.!!!

Effluent
~ BOD, pH and Solids Samples

Generally, it is best to collect effluent samples at the "final" discharge point, after all
treatment processes including chlorination and if applicable dechlorination. For BOD
sampling, it has been recommended in the past that samples be collected at a point before
chlorine contact to avoid problems associated with chlorine neutralization and

reseeding. This reasoning still holds true, BUT it should be noted that if a facility's
effluent is dechlorinated, the BOD sampie should be collected at a location beyond the
dechlorination point. In this event, the sample must be tested for chlorine residual,
dechlorinated if necessary, and properly seeded for the BOD analysis.
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Chlorine Residual Samples

The sample to be analyzed for total chlorine residual must obviously be collected at a
point beyond chlorine contact, at the end of the contact tank. If the effluent is
dechlorinated before final discharge, the sample must be collected post dechlorination as
well as post chlorination to establish the effectiveness of the dechlorinating agent. Read
your permit carefully. Note that the permit may specify the days the coliform samples
are to be collected, and that the sample for chlorine residual analysis must be collected at

the same time and Jocation as the coliform sample.
Coliform Samples

Effluent samples collected for the analysis of fecal coliform or E coli must be collected at
a point beyond chlorination. If some form of dechlorination is used at the facility, these
samples must be collected beyond the point where dechlorination takes place.**

** If a large discrepancy is observed in results between samples collected after
chlorine addition and those collected after the addition of the dechlorinating agent,
it may be wise to determine what source of feed water is being used to deliver the
dechlorinating agent: On more than one occasion the feed water used to deliver
the dechlorinating agent has been found to be the source of coliform
contamination.

Types of Samples
Grab Samples

A grab sample is defined in Vermont NPDES permits as an individual sample collected
in a period of less than 15 minntes. A grab sample represents the condition of the
effluent, influent, or other matrix being sampled, for that specific time only.

Example of parameters that must be collected as grab sﬁmples include: pH, chlorine
residual, dissolved oxygen, and escherichia coli bacteria.

Composite Sample

A composite sample as defined in Vermont NPDES permits is a sample consisting of a
minimum of one (1) grab sample per hour collected during a 24-hour period (or lesser
period as specified in the section of the permit on Monitoring and Reporting) and
combined proportionally to flow over that same time period. For municipal wastewater

Sampling
Section 5, Page 2



treatment facilities in Vermont the minimum compositing frequency and duration is eight
samples, one per hour for eight (8) hours. Eight-hour composite samples must be
collected between the hours of 6:00 a.m. and 6:00 p.m.. Many facility operators prefer to
collect 24-hour compeosites to take advantage of reduced loadings generally experienced
during the night.

Composite samples collected at industries should be representative of the entire working
day. Ifthe industry is running a single shift, an eight-hour composite is sufficient. If
however, two or three shifts are operating, the composite should be representative of
sixteen or twenty-four hours, respectively.

Examples of parameters that are generally collected as composite samples include:
Biochemical Oxygen Demand (BOD), Total Suspended Solids (T'SS), Total Kjeldahl
Nitrogen (TKN), Phosphorus (PO,), and most metals. .

There are several different methods of compositing: straight or time compositing, flow
compositing and time-flow compositing. If the flow during the day is very constant, i.e., it varies
less than 10% during the day (for example, the effluent from an aerated lagoon), the samples may
be straight composited. In a straight or time composite, thé same volume is taken every hour and
put together for the composite. If the flow is not constant, a flow-proportional compositing
method must be used. In flow compositing, the same volume is taken at certain flow intervals.
For exampie, 40 mls of sample might be taken every time 1,000 gallons passes over the weir for
the duration of the sampling period. This type of compositing is used in automatic sampling but
would be inconvenient for manual sampling. Time-flow compositing is used for manual
sampling of flows that vary by more than 10% during the sampling period. In this method of
sampling, samples and flow measurements are taken at specific time intervals, most often hourly,
and the composite made by adding together amounts of each Eourly sample varying with the
flow passing through during that hour. Depending on the flow pattern in the plant, either the
chart or the integrator readings will be used to flow proportion the sample.

If the flow pattern is fairly even, as in Chart A below, the instantaneous flow readings can be
taken directly from the chart at the time of sampling. If the flow varies considerably during the
sampling period due to pumping patterns, etc., and the chart looks like B below, the flow reading
must be taken from the integrator or totalizer. In drder to get a‘flow for a specific sample, for
example the 9:00 2.m. sample, the flow reading at 8:30 a.m. must be subtracted from the 9:30
a.m. reading. This is because we have chosen the 9:00 a.m. sample to describe the flow for an
hour period centered on 9:00 a.m..
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Once the sampling period is over, the flow proportioning scheme can be calculated. If the
integrator readings were used, flows must be generated by subtracting each readmg from the one
preceding it.

W | ositi
1) Add flows together.

2) Divide the size of the compos1te jug (remember to allow yourself a little head room) by
the total of the flows.

3) Mutltiply the factor obtained in 2) times each hourly flow for the number of mls to use
from each hourly sample.

In the following example, the integrator readings are given and a flow proportioning scheme is
then caiculated.

TIME INTEGRATOR ~ DIFFERENCE =~ FACTOR mis

7:30 77340 16
8:30 77356 20 432
9:30 77376 24 540
10:30 77400 18 648
11:30 77418 16 x27= 486
12:30 77434 16 ' 432
1:30 77450 12 432
2:30 77462 18 324
3:30 77480 . 486
140

Factor determination: 4 liter jug 3800 mls divided by 140 =27.14
{We use 3800 mls in this equation in order to leave headroom in the jug for shaking the sample.)

Another method, probably more representative of measuring flows from a flow chart, is to get an
hourly flow. Some flow charts even have breaks within the lines at every quarter hour. This
would be more accurate than the hourly flows taken off'the chart when a flow is erratic.

Sample Containers

The type of sample containers used is dependant upon the parameters or tests the samples are
being analyzed for. Some sample such as those for pH, DO and chiorine residual analysis are
affected by exposure to air. Gases in the samples and in the atmosphere may exchange and alter
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the levels in samples before they can be measured. For this reason, the samples must be

" collected carefully, with very little agitation into air-tight bottles, such as 300 ml DO bottles, and
analyzed immediately. Chlorine residual samples are also affected by sunlight which dissipates
the chiorine residual. These samples should be shielded from sunlight and analyzed quickly after
collection.

BOD and TSS samples can be taken from the same four-liter (gallon) composite jug. This jug
should be thoroughly washed with 2% Micro solution to remove any trace of organic matter;
rinse the jugs thoroughly after washing. Distilled H,O should be used for the final rinse(s).

Most metals samples are coliected in bottles that have been washed with 20% nitric acid solution
(HNO,). Five hundred (500) mls should be sufficient sample size unless such metals as
hexavalent chromium (Cr+6) or mercury (Hg) are being analyzed. Your lab wili then direct you

as to special sample collection procedures. Be sure to check preservation requirements for
individuals parameters.

Coliform sample bottles must be washed and sterilized. A 250 ml bottle should be of sufficient
size. For chlorinated samples, the bottle must contain a chlorine neutralizing agent, sodium
thiosulfate. As the effluent is discharged to the river, its chlorine residual is diluted by the
receiving water and is no longer an effective disinfectant. The presence of thiosulfate in the
sample bottle duplicates this effect, giving a better picture of the coliform count in the effluent
when it reaches the receiving water. Detailed coliform bottle preparation instructions are given
in the glassware section.

Containers for Total Kjeldahl Nitrogen (TKN) testing should be 500 ml plastic or glass bottles
for everything but river samples which should be taken in one-liter containers. The samples can
be poured from the composite or grabbed.

Total phosphorus is best taken in a 250 ml glass bottle. Again, samples are either poured off the
composite or grabbed.

Table I gives a summary of the above, along with recommended preservation methods and the
maximum recommended holding times from the Federal Register. For valid data, these
preservation methods and holding times must be adhered to.
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Hold Time
METALS
PRIORITY POLLUTANTS:
Group 1: (arsenic, Water P, 500 ml - HNO, to pH <2 6 mf)nths b
selenium, mercury 28 days (11g)
Group 2: Water P, 500 ml HNO, to pH <2 6 months b |
{cadmium, chromium,
coppet, lead, nickel, zinc)
Group 3: (antimony, Water P, 500 ml HNO, to pH <2 6 months b
beryllium, silver, thallium})
MISCELLANEOUS:
Group 4: (aluminum, Water P, 250 ml HNO, to pH <2 6 months b
calcium, magnesium,
potassinm, sodium)
*Group 5: (molybdenum, Water P, 500 ml HNOQ, to pH <2 6 months b
tin, strontium, vanadium})
*Group 6: (cobalt, iron, Water P, 500 ml HNO, to pH <2 6 months b
nmnggggﬂ
Group 7: (hexavalent Water P, 500 mt DO NOT ACIDIFY 24 hours b
chromivm} Cool, 4°C i
Group 8: (titanium) Water | P, 500 ml HNO, to pH <2 6 months b ||
*Group 5 can be combined with Group 3, total volume of 500 mi.
E *Group 6 can be combined with Group 2, total volume of 500 ml.
SOLIDS:
Groups 1 through 8 (from Soil P, 500 ml Cool, 4°C 4 months
above)
Groups 1 through 8 (from | Liquid | Two-P,500mf | Cool, 4°C 6 months
above) Sludge
MICROBIOLOGY
Coliform, Fecal Water P, 250 ml sterile Cool, 4°C & hours cd
Coliform, Total Water P, 250 mlsterile | Cool, 4°C 6 hours od
E Coli Water P, 250 ml sterile Cool, 4°C 6 hours cd
NUTRIENTS
P, 50 ml . | none required
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TABLE I {continued}....

s mame e :

Parameter Sample Container Preservation | Maximum Hold | Note

Type Time

Chiloride-{fon | Water | P,50ml Cool, 4°C, fittered 28 days

Chromatography Kchieride,

nitrate, nitrite, sulfate in 1 containdr)

Nitrogen, .| Water P, 250 ml Cool, 4°C, H,SO, topH <2 | 28 days c

Nitrate+Nitrite

Nitrogen, Nitrate [Jon Water P, 50 ml Cool, 4°C, filtered 48 hours

Chromatography] (ehloride,

nitrate,nitrite, sulfate in ! container)

Nitrogen, Nitrite Water P, 50 mi Cool 4°C, filtered 48 hours e

Nizogen, Ammonia ‘Water P, 250 ml Cool, 4°C, H,SO, to pH <2 | 28 days : €

Phospharus, Water G, 75 ml ubes ‘Done required 28 days

Phosphorus-Ortho | Water G, 75 ml tubes Filter immediately Cool, | 48 hours c

4°C
Silica Water P, 50 ml Filter immediately for 28 days
dissolved, Cool, 4°C

| sulfete ton Chromatography) | Air P, 50 ml Cool, 4°C after extraction | 28 days

Sulfate {fon Chromatography] { Water P, 50 ml Cool, 4°C, filter 28 days

{chloride, nitrate, nitrite, sulfate in 1

cottainer)

ORGANICS
Pesticides & PCBs & Semi-~ Water G, 2.6 L, amber, teflon Cool, 4°C, Pesticides and 7 days to d
Voliatiles lined cap PCBs need to be pH 5-9 extraction, 40 .
. days after
Pegcides & PCBs & Semi- Solids (3, 500 ml amber, Cool, 4°C 7 daysto
Volatiles teflon lined cap extraction, 40
. days after
Volatile Organics Water - G, 2-40 ml vials Cool, 4°C, HClto pH <2 14 days
Velatile Organics Solids G, 2-40ml vials Coal, 4°C 14 days
WET LAB

Alkafinity Water P, 250 ml | Cool, 4°C 14 days

BOD Carbonaceous 20 days Water P.2L Cool, 4°C 48 hours ef
| BOD Uninhibited S-Day Water P2L Cool, 4°C 24 hours ef

Chicrophyli-a Water Glass fiber filter, Freeze filter, dark "21 days

Whatman GF/A, stored
in black jar

COD ' Water | P,250mi <] Coal,4°C, H,50, 0 pH <2 | 28 days c

Canductance Water P, 250 ml Cool, 4°C, filtered 28 days

Cyanide, Total Water . P, 2 L, amber Cool, 4°C, NaOH to pH 14 days g
I - >12
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TABLE I {continued).....

G = Glass; P =Nalgene

NOTES:

ey O LO OR
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Collect with minimum agitation. Leave no air space. Insert ground glass stopper into DO bottle.
Approximately 0.5 mls concentrated HNO,/250 ml.
Lab needs prior notice for this parameter. -
Chlorinated samples need to be collected in sample bottle containing Na,5,0,.
Approximately 0.5 mls concentrated H,S0,/250 ml.
Hold time is from end of sample collection period.

Test for chlorine and sulfides in the ficld PRIOR to preservation.
Samples must be fixed in field, stored in the dark and analyzed within eight (8) hours.
Approximately five (5) mis 1:1 HCVL.

Add five (5) drops 1:1 HCI to each vial

Parameter Sample Container Preservation Maximum Ho_ld Note
Type Time

Dissolved Oxygen, Water G, 300 ml DG bottle none required analyze

Probe ) _ immediately
il Dissolved Oxygen, Water G, 300 ml DO bottle MnSO,, I-/Azide, dark | 8 hours h .

Winkier

Ignitability ‘Solid Liquid | G, 250 ml Cool, 4°C

Nitrogen, Total Solid P, 250 ml Cool, 4°C 28 days

Kjeldahl

Nitrogen, Total Water P, 250 m! Cool, 4°C, H,S0, to 28 days [

Kjeldahl pH <2 :

Qil & Grease Soil G, 250 ml freon rinsed, | Cool, 4°C 28 days

teflon lined caps '
Oil & Grease Water G, 1 L freon rinsed, Cool, 4°C, HCl to pH 28 days i
teflon lined caps <2
pH Water P, 250 ml none required analyze i
immediately |
Phenols ‘Water G, 1 L, amber Cool, 4°C, H,SO, to 28 days
pH <2 -

Solids - Total Water P,250 m] | Cool, 4°C 7 days |

Dissolved :

Solids - Total ° Water P,1L Cool, 4°C 7 days

Suspended

Solids - Total Volatile | Water P, 250 ml Cool, 4°C 7 days

TCLP | Solid G, 250 ml, amber Cool, 4°C Extract ASAP "
|| Turbidity . Water P,250 ml Cool, 4°C 48hours ]|



