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B s AT S S S
_|NSTRUCTIONAL GOALS -~ R LU L
y Upon comp]etion of this lesson the student shou]d be ab]e to se]ect

. a samp]e site’ and to collect and preserve a samp]e for the more
- common operat10na1 contro] tests '

e

'.f_lNSTRUCTOR actvity e
.For best' resu]ts follow th1s sequence: o ’
Review objectives w1th the students o 5 © . Sminutes

" 2.7 Assign students the reading of the mater1a1 _ T
- in the Student Workbook. . - oo .. 10 mintues

- fd3;¢xView and Visten to the slwde/tape program el Zf@inutesaxvci;.3‘?
,7,..f47f~Discuss major points listed below and in: .~ *. - TR

. Yecture outline. Show examples of sampling L
rneqU’Pment :.. t_ﬂ‘ e ._:L_-.=;.;._ﬁ;;3_15;minut€5;f-»~w

5Assign worksheet B 1o minutes S
’ R ‘_7_."’ 'Demonstration and/or samp]ing "~tour S "20 m1nutes S

Xl

OTHER” Acnvmss - B R
Since this is not re&]]y a test procedure 1t is difficult to pract1ce el
> 7'the techn1que ‘However, a discussion of the major points that fol]ow nﬁﬁ S
S Wil reinforce the concepts of samp]ing ; L |
~: 1. Stress the importance of - good samp]ing "The best ana1yt1ca1 |
- ) - test is no better than the- sample that was co11ected" ; jd .' :7;,1
”-v'”' 2. Discuss the selection of sample., sites.n ‘Encourage students - -
v R - to use their own plants as examples. . o ’
v e ‘3. Discuss time and frequency of sampling in regard to objectives.
CoTeT Show and discuss various sizes and types of Samp1e containers
~.and manual samplers, = - ' o | } o
5. Discuss storage and preservation Point out table of
',\preservation procedures in Student Supplementary Mater1a1s
Also refer to Standard Methods. L t .

N . Eas T ] : : . . ..

ERIC ©~ Sa-1 of 14 | - 18




ST - e AL e CE wf» 4’$ii' f 7 ST a }
‘ o 7o Using overheads in Appendix A, g0’ over samplea calculations for ml of .
’ sample to collect for flow pr0portional composite samples ' .
If a plant is. .close, take the group on a walking tour of the process - ‘)_'
units, stopping to point out good places to sample and areas to avoid.
Encourage students to volunteer solutions “ '
lf possible, demonstrate or have available for display automatic
o sampling equipment Manufacturer*s representatives ‘are often avail- . -
E o able to. show their equipmentp . e ' {?
| STUDENT ACTIVITY \
'“"__1,” Read obJectives R . -
,'?f ,Read procedures material o )
‘ 5. Listen to and view slide/tape program o :
) , 4.' Take part in class discussion. . . . . - o ':, ﬁ; S
5. Complete worksheet. o ;’ R R T%
o _ 6. Take part in tour of plant. | .
. SR INSTRUCTIONAL MATERIALS LIST |
TN E _,1,"hInstructor s Guide for Sampling o vf/u N
X Zt’fStudent Workbook for Sampling o B o *_ - }ﬂ\
3.- Procedures Manual for Operational Control Tests - R
. o 4. 35m projector C S
S B fSS 5. Cassette tape: player with automatic synchronization : ’
- '_;6;‘~0verhead projector - R -
e R . : X T
S ‘o .Z, ~ProJector screen . :
- 8. Examples of sampleljars and samplers
9. Copy of “Standard Methods" . .
i 10. Automatic sampling equipment (optional) -
‘ s
| |
o o E o
X EMC . . - Sa-2 of 14 } / ' o 11/81 "'f'




S _LECTURE OUTLINE )
. sl S e R
I. What is a sample? I |
~A. A small representative of the whole. i
I, why do you . want to sample?
' Aﬁ To satisfy permit requirements - g
. ,Operational control of plant or 1ndividual systems :ff
o 'C. Permanent records for- expansion. - AN fﬁ
“IIL. What is a representative sample? - : . R -j
IV, ‘What kind of samples are there? ,” ~ .
"~ A.- Grab . 7 _
- 'B. Composite . 4-"', s
o - C. 'Flpw'Proportional | " e Y i
) . V. Where do you take samples? - ,,‘ -
e " A. Always first ask "What do I want to know?“ ¥ ,
. v ., B. Established routine points _ .
- = 1.7 Influent/effluent . = o - S
2. Basins _ | I S
| | 3. Identify points '
- .~ .4. Special situations =
| €. Seme general rules:
: 1. Ina well mixed area
" % 2. Avoid sediment and floa\ting material .
VI, How do you take a sample? '
A. General | ‘ -
. 1. Sample containers | | |
i a. adequate size S T
‘b, type ‘ \ . o)
. c. clean or sterilized | -
d. pre-treatment. X . : ‘
2. Manual - dippers I SR “ s e
@ ﬁ \
- . 7 ' ‘
" Sa-3 of 14
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. 3 ,Automatic I N B o E
" a. + portable T e T e L
b. “builttn T T T |
Grab Sample A ' | .
Composite E o
 Flow®roportional " ST
‘_.,Records to. keep. during sampling . W . % o SO
: Presqﬁxation and storage times | o - ‘ C

- o . o T
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e CsawPLING o .,
@) . NARRATIVE: ST
" 1. This lesson on sampling covers sampling in general, but gives specific
- .information relaged to sampling for operational control of wastewater
treatment systems.. = ~ . '

- N

.:2, vThe_1ésson was writtenvby Dr. John W. Carnégie'and Prisci]]a,ﬂardin
did the instructional design. Dr. Carnegie was also the project
director. . '¢ ' - ,

3. Infthis lesson we will discuss "What is a sample?", why take samples, ‘
o and-look at the factors that,affect:representative samples; *

- 4, A sample is a small part of a larger quantity taken to study the .
S .. .. characteristics and properties of the larger quantity. A sample must .
e ~  be representative; that is, the sample must resemble the larger .
: "% “quantity as closely as possible® Since it is-not possiple to test -
© ~the whole volumé of water in aftreatment system, represéhtative samples
must be collected andsanalyzed.ri»\j RS R b

©5:. Why do we Qant to_Sémple? Samples must’ be taken~from:p1ant'gffIUEntEf‘
~ for analysis to assure compliance with dischigrge permits, ..~

" 6.- Samples are taken throughout the plant.to help in the

[ ghgréf{oqsl;con¥l_ '
‘ ', trol of the system and individual tr.eatment,compone?ts. "

EE ASamplés-aFe also tfk n‘thfdughout the* pTant for analysi’s by a wide
. "range of tests. to bu?}d,and maintain permanent records which may be
- : used_to Jjustify expansiOn‘or‘process;modification. : :

i8.v_ fﬁe factors which affect repreSentativenesS'ane;,jtype-oﬁ\samplé} '
sample site selection, sampling frequency, sampling devices, collection .
- technidues, sample handling, preservation and identification. =

e9.2,1Létj§ take a closer look at each of these fact0r5=staftingfwith1SaMp1e

T ype. el - -

10.  There are three basic types ‘of samples: - grab, composite, and flow pro-
partional compdsite. ' o ' . S '

~

11. A Qrap sample is one Sample'taken atLa particulér p1ace athé;partfcu]ar',
o time, and really represents only that place and time. o
. i o 6 ) ) : R
12. ~ Grab samples are useful 'where the composition of the source is relative-
1y constant. Grab samples taken at intervals'and analyzed individually
" can.be used to monitor fluctuatfons. - - S ' ‘ E

13. If-a source is-targe, such as a lagoon, grap Samples taken at different
* locations can be used to determine uqifqrmity_of the source,, B

\
. . .
.
B f - ! -
. ‘ * . et
: 2 ) . r LY )
. . 5 . ) . . fad
-
-
.

| o 5 |
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‘14. " Composite samples are grab samples mixed together and analyzed as one.

16,

- average concentrations andX therefore, .represent a savings -in labor-
atery time and expense. - B ' o :

.16,

. lower-flow times. ,

17,

© 18,

19.

~ lines, and before and after individual unit process.

-'20.

. clearly on your sheet so that the results@can'be-1ntgrpreted accurgte-

21..

22.

23.

24.

25.

--sampling. < -

" special situations arise Where yodf objectives may require sﬁeéial'V

weight must be given to samples taken.during high flow periods. This

The séTéctidn-&?=the‘sampling-sig?,will influence the results of

It is imbortant to ask yourself, "What do I want to learn -from the

&

They may<be a set of grab samples collected at .the same

point but at:
a different time. . v '

-

Or they tay be a set collected at different points at about the same
time. In either case the composite sample is useful for observidg

Y

b ¢ ? . . ’ '_
Flow propartional samples aie»composite samples made up of grabfgamples
whose volume 1s.dep€ndgﬁt upon plant flow at the ‘time of samplify.

Since composites are most commonly 'used for averaging, more statistical

is accomplished by usding larger vo]Ume for hjyher flow time than for - .o

-y

v
+

sample?” before selecting a site. Different ohjectives will ‘mean dif-
ferent sample site selections: - R A B,
Probably the most common objective is to mopitor process status and -
treatment efficiency for routine operations.\ For.these purposes sample . .
sites should be established which are used routinely. Establish S
routine sample sites and identify and mark them clearly. Routine

sample sites might include plant influent and effluent, basins, sludge

B T
sample points not routinely used. Describe the special sampling.points -

ly.

Regard]ess‘of'thé'$1£e_seloctéd;‘be’sure”to1CHbose a well mixed and.
representative area . . S : T ‘

and be sure to avoid 5cum‘gnd.de§bsfts;

The time and frequency that“afsample‘is taken is also critical. The
objectives must be considered in determining the time and frequency
of sampling. ' ' v <

For example, g?ab'samples‘uséd forléhlorine residual should be taken .
at peak flow.. - L e ‘

Grab samples used for détérmihhtion'of”bo. pH, éndffécéi}céijfgfﬁég:f;qf,.

for example.,qhould'be.takén;ﬁtﬁminimum.and maximum flow.

¢ saofl4 B 1 V7 1)




27.

.28,

29,

- ) . N . ’ ) -y ) .‘,',f: '

.- ) N

.- Flow proportjonal (Composi te samples should be composited over a 24
hour period -taking-a-grab once per shift or as often as once per’ =+
hour depending on the specific objectives for sampling.. o

Let's tirn our attention to sampling hevices; 'The equipmeht-used to -
-collect ;samples falls into two categories:. manual.and automatic. .

Manual dévices consist of a container of some sort that can be put

into the source if®a safe and convenient manner to obtain the desired,

volume. Such devices may be homemade or commercial. They may be
“attached to a pole or a rope.. Sppcial devices are available to allow .

sampling below the 1iquid surfacé:- Regardless of the type, they should

be clean. Samples for most operational tests can be collected in. '
~metal or plastics. .Some tests, for metals or organics, T;y require

glass sampling containers. -~~~ - o

Automatic sampling devices may b7 built into the plant or -portable.

Automatic samples are timed pumpfng devices that deliver selected A“

© -'volumes at selected times -to-tomposite sample containers.. The com-

- 30.

)

- 32.

33
- .

-35.

~~"iposite-may be stored near the sample site or in some cases, pumped ta

the{1aborat0ry,refrigeratbr.; Portable units store the sample in the
_device. e T o S S ,

'Adtqma;1c°§émpléﬁsfS&Véitﬁmé‘and«mpney‘ibut ﬁ@Ve—inhéréh% problems ¢
, becaUSe'theZ are automatic. Long delivery lines and poor storage are -
“two- potential problems. L e e St

~ Now fet'§‘takera 1qok4at'éollection techniques;”hbw,WQu1d you go'apOut .
_actual]y?uollecting‘a sample. : ;o .

. First, you must havg,a-saﬁple container to transport your sample from )
the sample site to:the laboratory. Three items should -be considered* .
- here: " type, size and cleqnliness. ' TR S

For most purposes, plastic sample jars with wide mouth plastic caps are
acceptable. However, if sterilization is required or if tests such as
organic analysis are to be run, glass may be required. Check the spec-
ifications for sample collecttoti for each analysis you.intend to run.

Obviously, you must have enough volume to perform the ‘analysis. Jar

" tests may require several liters; while a gas chromatograph may only
require a fraction of a mi111liter. Generally,.a couple liters is ad- -
equate and samples of less than 100 ml are not recommended..

Most samplés;may be collected 4n thoroughly washed and distilled-water
rinsed containers. For bacteriological analysis, however, sample con-
" tainers must also be sterilized. 0ccasiona11¥; preservation chemicals
must be added to sample containers before collecting the sample, as 1s
 done with sodium thiosulfate prior to collection of chlorinated ef -
‘fluent for bfological analysis. o
. )

c 4y
Sa-7 of 14
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36,
12

B,
39,

* 40.
e
a2
43,
44.
45.

6.

47,
48.
49'
50.
51,

A convenient sample carry tray or box*wlll make the process easler and , '
Vavold‘spllls and breakage o . S

So, away we go, to collect ‘a grap sample Let' s take a sample from ; : P
an aeratlon basln at a routine sampllng slte _— B '

N Here s the slte and the sampler

Make suve the sampler is clean Rinse.lt a‘couple'of times lf ,

' necessary.

. , - , o
'Lower the sampler 1nto the basin. belng careful to avoid foam Or other»f;' p
floating devlces o v _ T _Ju, R
Unless you have added some chemlcals to the sample contalners. it 1s a |

. good- 1dea to rinse ‘them once with.some: sample ; P -

e L o
Then .go ahead and fill the contalner. bht leave a little air. Space SO .
the lab technician can mix the sample prlor to runnlng the an sls
Rinse the sampler and- replace it. ~ )
Be sure the sample contalner is clearly 1dent1f1edv A
There are several other items to check and‘reco d before we're- done.

" The date, time, location, temperature, -and weather conditions should o
be recorded. On site measurements such as dissolved oxygen, pH, and »
temperature should also be made and recorded at this time, 1f they are.
needed Any- unusual conditions observed should also be noted. | - t

° The procedure for collecting a flow proportional composlte sample ls '%gﬁ
the same as fdr a grab except you ‘must calclilate and collect a speclflc

» volume In order to do. this you must know 4 thlngs
Flrst. you need to know the total amount of sample desired over the
‘entire composlte sampllng period. .

‘Second, you need to know the number of sampling times deslred over the | ///’“
composlte sampling perlod. L/yr v . .
Third, you need to know the flow rate at the time of sampllng ) "’
And finally, you need to know the average dally flow rate.
The volume ‘to be collected at any one of. the sampling tlmes 1s then . .
calculated by this formula: , A
ml of sample Total amount of sample ml W Flow rate ‘at sampling, MGD
“to collect NumBer of sampling times X Ave. flow rate, Mﬁg \,a

Be sure to use the same units for flow and volume in both cases. Refer \
to the student materials for an example problem o . .

5 . // ‘fl
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55.

56.
57.

‘ 52;.

60.

52,
. '53fj

.54,
- frequency and volume sett1ngs make Sure the sample container is clean

‘container. for cleanliness.

.If in doubt, a]ways store the samp]e in the refr1gerator

o o - s \ ) A -
After mak1ng th1s calcu]ation proceed w1th the co]]ect1on as before.

_The 1nd1v1dua1 samples may be stored in a refrigerator and mixed .just prlor

to ana1y51s or mixed 1mmed1ate1y after co]]ect1on by add1ng to a 1arger o

,.conta1ner 1n the refr1gerator

Automatlc samp11ng requ1res carefu] se]ect1on of . co]]ect1on s1te, fre—
quency and volume. - Be sure to. secure the 1n]et tub1ng O that 1t stays
in the prope posltiont ,#a;,-ﬁu:-z S L

If xpu are us1ng a portab]e un1t, check the power source, the samp11ng o
and properly. pos1t1oned in-the sampler-and ‘that the discharge tube is

in the ‘container. It is a good jdea - to run the sampler on manua] to
make sure everyth1ng 1s okay Lo S

If a bu11t -in system is be1ng used check the pump perlod1ca11y and

check the sampling frequency and vo1ume settings. Check the sample
‘Check_that the refrlgerator is coo]1ng and
that the d1scharge tube 1s in the’ conta1ner . .

"Now, we. must consider. hand11ng and preservat1on ;=ﬁ e

Samp]es may be preserved by refr1gerat1on or the, add1t1on of chem1ca1s

‘Standard Methods. is your best reference for preservat1on techn1ques

The best. rule is to take the samp]e to the 1ab 1mmed1ate1y and do the .
ana]ysls as soon as poss1b1e

;In this lesson we' have 1earned that a sample is a representat1ve of o
'a 1arge part of the p]ant . :

We have stated that samp1es are taken to meet d1scharge perm1t requ1re-
ments, to a1d Wn\operat1ona1 contro], and to estab11sh permanent ‘
records ‘

-f”we lqoked at a]] of the factors affecting the co]]ect1on of 2 good

“And we have summarized some suggestlons for ‘preservation and hand11n§
of samples.
-'samp11ng technique S .

Your lab test results are on]y as good as your

V:-g__ N o
. I

‘Remember’:

,-.—:"‘.Tr»‘, . . ) . . ‘ .
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( o APPENDIXA o | o | | .
"ij‘: . j?h/1 ‘Use the overheads 1, 2 .and 3 to expTain the calculat1on for des1red
. ' o samp]e volume w1th f]ow proport1ona1 compos1te samples Work s]owly

through the samp]e prob]ems on: the overheads StreSS‘the f0110w1ng:

b po1nts. ft- : ”4,55 K

o

Wy ‘z;_fl; You must dec1de ahead of t1me how much tota] comp051te _
e YL ;f\b]ume you' ‘need and how many grab samp]es you' W‘11 take . .
Lo to create the compos1te . 1f? .vv,'.i,‘ W EERTR

R .?E . "'f -_eﬁicélffThe flow rate at samp11ng 15 instantaneous flow at the _e:”t

t1me of samp11ng -;gz .. R
et - 'f{i,.'Average f1ow rate 1s average da11y f]ow rate.

¢ o o ~. . ) . . . -
4tv¢Units.must be conswstant, 1 e. use‘m1 for vo]umes MGD, '

' for Fﬂows v

Ass1gn a second problem 1f t1me perm1ts suggeStgd7prooiem{W
(use overhead #4) n : . o -

You‘w1sh to co]]ect 2 11ters over a 12, hr perlod samp11ng
: every 2 hours The average f]ow rate is 8.0 MGD. = How many
ml would: you: co11ect at the second samp11ng t1me if the
‘ flow was then 5 5 MGD7
, & . .
soumon o > | ’
f ’ . Vo ] to Co11ect . 2000 m] X 5 5 MGD
e ' _ . 6.X 8. 0 MGD

229 2 ml or 230 ml

Y

: : RS o . B
[l . . . . T . .
’ . . T, o . - . . . 5
S . - . .

¢

: v\‘l ..;\w‘ » . .'.v . ) . ) . P -m': ' . . o
ERIC, o osel0efu ot S e
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VOL.. to collect =

TOTAL VOL

No of samples

F LOW at samplmg_

"*'AVG FLOW




~ D A A 1 - b3 St T O S A R o .
. - L. X . o . . C f co . ‘ o
s
v

You need 2500 mI total sample volume

g -;-.-"You colléct 4. samples
The avg flow rate |s 2 5 MGD |
The flow at sa'mpl.|ng |s\ 30 MGD

Bl 40 21-0S
o

FIND”‘-" ~ Volume of sample to collect:

= ERS E

e o




/’)

| VOL ta collect

| -iVO'L;. mI "

vLd0 gles

TOTAL"' VOL X FLOW at samplmg_ ‘
No of san(ples‘ AVG FLOW B

2500m| ' 3.0meo
4 _ 2 5 MC<D

<

"’,:M},7;4‘50m|' -




) e
SAMPLE PROBLEM #z -
You wnsh to collect 2 llters over a2 hr.
peﬂod sampling every 2 hrs The a\gLe:age flow'
 rate is 8.0 MGD. How many mi would you
/:",_»_collect at a sample tlme if the flow was

55 MGD?

el
o

T gmy

7,

&

R IR
d'\r
Y
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SAMPLING

WORKSHEET R I .‘" '

Directions: Place an "X" by the best answer or answers 'In'some cases’i

there may be more than one correct answer,

’\\ B ’..'. '.\".:v.
1. A sample is e

A
’ a) a small part of a larger quanti y.
b) __ _ representative of the sampled bidy.

c) X representative of the whole- Only at the point and time
of sampling.

d)__"" always’ taken ina quiet, deep part “of the basin
-oe)___ None of the above. S o

’ : . . . P
. o

2. -Which of the following is. not a good reason for sampling?

-a) To satisfy permit requirements < "
« b)___.__ Toaid in operational control S '.'”_,‘ . ';;’
c) X To fil1 in the blanks in the data sheet. " SR
.d)_ To provide background data for pTant expansion.
e)_____ A1l of the above are good reasons.

R

*

3. The three major types of samples~are

a) flow proportional composite
“ b)__X%_ gomposite |
c) bucket o - ’
~d) X ' grab .

-

e) _portable=

4. The'threeicardinal rules for,sampling: CAP, stand for: o

caution,, action preservation.
b)__X ~ cleanliness, accuracy, preservation.
:cleanliness accountability, precision.

d) ‘consideration, activity, purpose :"m
e) control,.accuracy, perseverance.
)

“W-Sa-10f 3
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T. Two types of automatic samplers are: , ' - o ' . ¢

a) portable. . . . | o s
b) __ grab. R PN o | L EE
) C)__ bUC!(et. o S g S 5 . | o . o
.d)_X___ built-in to plant. - IR o
| e)____ suction.C' o R
’ " 6. "Samples should generally be refrigerated as soon after collectmn
"~ as-possible at: " ‘ .
.7 ) a)__0°C . /_/"1'_
o, T S b)__ . 0OF. |
X p»-a0c, o
o _d)’__-’.‘l‘o°,-_.15°___ C. & .
RN ’ ) N . - 1 . o i N
: - A ,-The best reference for récoulnended breservation methods is: o L
T ‘a) - $tandard Methods. - .', ' : -
“ s - 'l{) . sacramento State Mamsl. N :
- - ¢) _Linn-Benton water/Nastewater Lab Manual i '
. S d)__>_ WPCF MOP 11° ] |
-/ ‘ e) . _Plant 0 and M Manual
8. 'Place an "x"‘b?those 1tems which should appear ‘on & good sample label
a) air temperature . e e T AP
b) X  wat® temperature o - - -
c)_X sampl\r fitial , L 7_
d) X f./dﬁa\te«’, ) ‘ . - : .
e)______Mss! o ' I BT
f)__X _ time | C | .
g) X sample}\locafion- v _',J_ ) A , o : ‘
| h) BOD o o » S
o ey fecal coliform count e . o
\ | \. | ! L
' S ) ' ‘ < R ,

_ , W-Sa 2v of 3 \/ - . ~ooye




9.. A plant has ah-average dai1y~f16w of 2.5 MGD. You wish to collect S
}ia.f1ow,p50port10na1 sample of 3 liters total volume at 8 times .
-throughout the day. ~The flow at one of the times of sampling was. = * '
2.0 MGD. - What should your sample volume be for that time? .
a__ om0 TS
Cb) 3 ters T N
£).___. . 470m ' o
d)__x " 300m
e). .. 150 m

B

- )
at T o N
. v o [ ]
. . N o L ‘
- ‘ h 'I‘. . ~
. \ -
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INTRODUCTION

Th1s 1s a- br1ef over v1ew of the bas1c concepts and ph1losogh1es .}
for samp11ng 1n water and wastewater systems - This modu]e is.
not intended to specify samp]ing procedures frequenc1es or -
"'ilocat1ons for Spec1f1c treatment fac111t1es. but rather to out-
- line those genera] procedures which should be fo]]owed when
'isamp11ng under mos t all c1rcumstances ' :

_OBJECTIVES =

’ Upon comp]et1on of th1s modu]e you should be ab]e to do the ﬁol]ow1ng

S 1. Def1ne the tenn' L I e L
,Ey Reca]] the reason why you mnght want to*samp]e
3. ‘Recall .the three major types of samples..

4. ¢State the” three card1na1 rules for samp11ng

5. fldent1fy two- types of automatic samp]ers

2B

, *Calcﬁlate the- volume of - sample required at any t1me to make
fj. awf1ow ;proportional’ comp051te sample. '

7. Reca]] the recommended refr1gerat1on temﬁerature
' Give the best reference for preservatlon methods
'.»9.A List the 1tems that shou]d appear. on a samp]e 1abe1

PREREQUISITE sn<||_|_s B

f'. None

- REFERENCE LIST

Y gfl . Standard Methods for- the Exam1nation of Water and Wastewater, 15th
S “edition, American Public Health Assn, American Water Works Assn.

' and'Water>Pollution Cdntrol Federation, Washington, B.C., 1981.

o

~ Methods for Or an1c Pesticides in Water and Wastewater EPA,.
C?ncinnati 19;1 - o . . :

b

o Manual of Methods for Chemical Analysis of Water and Wastes, EPA- B
S 625/6-74-003, Cincinnat, 1974, J

R S ' . ' oo
e National Handbook of Recommended Methods for Water - Data Acquisit1on, o
‘ _ Office of Water Data Coordination, USGS°‘ U.S. T Department of the ‘ ‘
IR Interlor. Reston, VA, 1977. )
o k, : R
N ssalof Y ,29' T A 7




1.1

. SAMPLING -

INTRODUCTION L v' S R ot * SR
Co Samp11ng is a cr1t1ca1 nart of water test1ng It also is often ‘the
v most rieglected technique in laboratory control test1ng A samp]e
~must accurately represent the ‘body of water intended for study. "
‘Although a test .is performed carefully and accurately, the result
_ may be incorrect and meaningless if the sample is ‘taken in such a
.. way askto be nonrepresentat1ve of the water- source from wh1ch it
was ta en. - . : . . .

Se

PRINCIPLES oF SAMPLING . N S

water ang wastewater samples are rout1ne1y taken from a wide var1ety

of .locations under many different conditions. Sampling sites should -
- be selected to.meet . the requirements of the information desired. -

‘Sampling“methods should be carefully considéred. Regardless of the

site or method chosen, the following pr1nc1p1es w111 app]y The .

Three Card1na1 Rules for samp11ng are: - _ . .

1. CLEANLINESS . - “

4 A . 'dev1ces with which the sample comes 1n contact

|
k ‘ . - S c of a11 conta1ners, 1nc1ud1ng caps, and measuring ' '
. 2. ACCURACY - |
. “of all records. The sample label should note
s s the type of samiple, sources, location of source
e T point, the date and hour sampled, name of sample
» o ' . taker, the temperature of the samp]e. and recent ..
weather cond1t1ons/ :

P . -

~ 3. PRESERVATION

' Samples may contain 1iving organisms which con- ,
tinue to grow.unless the life processes are . ' S \
"slowed by lowering temperatures or halted by ‘ '
addition of chemicals. Chemical degradation can
alse occur if samples are not propen]y preserved,

- Other items of 1mportance.-' o . s
1. SELECT REPRESENTATIVE SAMPLING LOCATIONS |

The sampie should be taken where the flow 1s we]] o
mixed.. o | . : S

Q E . . v . . - 3 | : ‘ ‘ ;
C - S ‘ | o . S-Sa 2_0f ]] B | )
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S 2. OBTAIN AN ADEQUATE NUMBER AND VOLUME OF SAMPLES.

o ”»ExCLHBEzEARGt_PARTICLEs R LA RIS AT

which may be in.the body'bffﬁater;’ -

4. NO DEPOSITS, GROWTHS OR FLOATING MATERIAL

S S ~ that may have accumulated at the sampling
~ ’ o ) point should be included. o

5, ASEPTIC HANDLING OF BACTERIOLOGIC SAMPLES

by

- Avoid contamination from gkfn, cfothing; equip-
o - ment, water, and adjacent surfaces. ' - .
6. RECORD NECESSARY SAMPLING DATA. -

7. ALMAYS FIX THE SAWPLE .

o before removing a portion. .
| . 8. SAMPLES SHOULD BE TESTED AS SOON AS POSSIBLE - o
‘ .- e ' always within the_;‘permissi‘blé time interval o
4 S - after sampling.. ' T

,‘n L P
kY . [ - . .
."“ ) . N . ) ) . . - .

TYPES OF SAMPLES - R
. 1. GRAB SAMPLES R e AN

A "grab" sample consists of a portion of the flow ~ . - -
-~ taken at one particular time. Grab samples are o
~ taken because they ‘are required or because there
. is a lack of time to catch composite samples. For
some tests, grab samples must be usedirqusts such’
" as residual chlorine, dissolved oxygen, and pH .
are determined from grab samples as a portion of
- the flow which cannot be mixed. For some tests
: .~ grab samples can be used because the quality of
. .- "' the component to be sampled remains uniform for
<’ , ~ a period of a day or longer. An example is -
' ’ digester sample.. o B

2. COMPOSITE SAMPLES ]
, A composite sample is a series of grab samples
, C ' . : oured together to make one sample. The simplest
. c S S ype of composite sample consists of grabs of
- equal volume and is applicable only to situations.
of uniform flow. R e

- §-Sa-3 of M 534- - SRV
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3. PROPORTIONAL COMPOSITE SAMPLES ‘

.\In proportional composite samples. the volume of ‘
-~ " each portion is adjusted to the flow at the time .-
. the portion is collected. All portions are mixed:
" to produce a final sample representative of the ™

. flow during that particular collection period.

" Composite samples are representative of the char-

acter of the flow over a period of time. Bio-

. chemical oxygen demand, settleable solids, and
suspended solids tests are usually run on com-
posite sample. The effects of intermittent

changes in strength and flow are eliminated. The
- portion collected should be obtained with suf-
ficient frequency' to obtain average results. The
rate of flow must be measured when each portion . -
o . is taken and the volume of the portion adjusted
e ‘ to the flow at the particular time of sample.
: _—_— Samples may be composited either by mechanical
samplers or. by hand SR :

, Use the following formula to determine the volume ‘
. of sample to be taken at each sampling interval
to obtain a weighted composite sample

~ Total Sample Volume X Flow Rate\at Sampli;l
; # of Sampling Times - Average Flow Rate" .

[

SAMPLE PRESERVATION _

Samples should be chilled to 30 - 4° C immediately ‘This is\ par-

ticularly true for the biochemical oxygen demand test and all

-~ logical tests. Samples for certain tests. may require some typesf °

chemical. ‘preservative. It is not possible to preserve samplas foN

other tests such as dissolved oxygen and temperature. Before pro- \_

. ceeding on an analytical test, check the sample preservation method‘
' as recommended in Standard Methods ' _

a&
ok

SAMPLING DATA

No: sample should be tested unless it has been- pr0perly Tabeled and
fully documented on the sampling data sheet. The record should con-
-tain suffitient information to provide positive identification of
the saimple at a later date, as well as the name of the sample col-
lector, the date, time, and exact location the sample was taken
" from, the water temperature, and any data that may be useful; such
as, weather, air temperature, water level, stream flow, etc. Fix
. sampling locations by detatled descriptions. These descriptions
‘should be clear enough for other persons to follow..

VoL sSa-bof 1T

- ml Sample at -Sampling Times -
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SAMPLE PRESERVATION * *

)
s e L4

Complete and unequivocal preservatron of samples, either domestic sewage, industnal'

R wastes, or natural waters. isa practical impossibrlrty Regardless .of the nature of the sample’ B

complete stabrlrty for. every constituent can never "be achieved. At best preservation

techniques can only retard the chemical and biologlcal changes that mevrtably continue  ° '

after the sample is removed l'rom the parent source. The changes that take place in a sample v
are either chemical or. biplogical. In. the former case, certain ‘changes occur in the chemical,
structure of the constituents that are a function of physical conditlons Metal catrons may
precrprtate as hydroxides or form complexes wrth other constrtuents cations or anions may
change valence states under certain reducing or oxidizing conditions other constrtuents may. '
dissolve or volatilize with the passage of time. Metal cations may also adsorb onto surfaces o
(glass, plastic. quartz, etc.), such as, iron and Jead. Brologlcal changes taking place m a_
sample may change the valence of an element ora radrcal toa dil'ferent valence Soluble ’
constrtuents may be converted to orgamcally bound materials in cell structures or cell lysrs .

may result in release of cellular material into solution. The well known mtrogen and
phosphorus cycles are examples ol' biological inﬂuence on sample composition

Methods of preservatron are relatively limlted and are mtended generally to (l) retard
brological action. (2) retard hydrolysrs of chemical compounds and complexes and (3)

r

reduce volatrlity of constituents

Preservation methods are generally~lirrf|ted to pH control chemical addition refngeration

~and l'reezmg, ’l‘able | 8 shows the various preservatives that -may be used to retard changes in

‘samples.

.
1} . T

- ‘

{

-

%

| *Manual of Methods for Chemical Analysis of water and Wastes EPA -

625/6 74-003, Cincinnati, ]974.

i
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o TABLE 1

Preservative ) ~Action Applicable to:
HgCl, ) e ) ) Bacteriq!‘:lnhibit,dr L Nitrogen t_'orm's,y
. - J ' A ..'P_}T;osphOrl‘leonns"""' g
Acid (HNO,) © Metals solvent, pre- - Metals
vents precipitation '
© Acid (H,S0,) - Bacterial Inhibitor . Organic samples
A SR - (COD, oil & grease
. organic carbon)
. Salt formatidn with ~ Ammonia, amines
- organicbases . i i T
Alkali (NaOH) . Saitformation with -~ Cyanides, organic
+ 7 volatile compounds © acids - ‘
Refrigeration = Bacterial _l‘nhibitor v Acidity-alkalinity,

~ organic materials, -

. BOD, color, odor, e
organic P, organic

:;ﬁ,'carb'on, etc, ' /
biological orgahism ' '
(coli'forin, etc.) '

/

In summary.: refrige,fatioh at t,empcratures near freezing or below is the best preéer\}ation
technique available,‘ but it is not nppllcablc to all types of samples. *

. »

” The rec‘om‘mended' choice of preservatives for various constituents is givéﬁ in Table 2. These - "
Fho_ices are based_ on theé pccompanyinl references and on information supplied by various - B -
’(egonal Analytical Quality Control Coordinators. - ‘. L ;

S-Sa-6 of 11 J‘L/ . . 11/81




[ )
: ,-4,?3
4

K

q ~Vol. - S
- - Req." o Holding
- Measurement (ml) Container  Preservative Time(6)
* Acidity 100 PG Cool,4°C T 24Hrs.
. - _ 7 i B
 Alkalinity 100 PG *Cool, 4°C 24 M
Asenic 100 P,G,  HNO, topH <2 6:Mos.
'BOD 1000 PG Cool, 4°C 6HE
Bromide , 100 PG Cool, 4°C- 24 Hns.
B ‘ 0 . ] ‘ ?
COD 50 P,G H, SO, to'_pH <2 "~ 7 Days o
Chldr,i_dc 50 P,-G Nonc.Req. : 7‘ l%ays R
" Chlorine Req:: © 50 PG Cool, 4°C 24 Hrs.
Color 50 PG Gool, 4°C 24 Hrs.
Cyanides 500 PG . Cool,4°C 24 Hrs.
NaOH to pH 12
Dissolved Oxyéen ‘ - -
Probe 300 Gonly - Det.onsite No Holding
‘Winkler 300 Gonly | Fixonsite No Holding.

 TABLE2

. RECOMMENDATION FOR SAMPLING AND PRESERVATION
OF SAMPLES ACCORDING TO MEASUREMENT (1) ,

1




. TABLE 2 (Continued)

. S Vol. . S |
S Reg. L . Holding

‘M'easurémqnt: © " (ml):  Container Preservaﬁvé - f"l“im‘tﬁ)'

" Hydrolyzable 50 B,G - Cool,4°C. 24Hm(
' H¢SO, topH<2 ¢

Tl 50 PG  Cool4C  24Hm®

" fowy, - . @ | -
Dissolved =~ 50 PG, Filter on site .24 Hrs ()

' - " ‘ _»Cool, 4°C |

L) ' o
Residue

“Filterable: - IOO | ,'P,‘G Co'ol, 4°C L o ."IDays

_ ~ Non- : ,
| ‘ Filterable - 100 PG Cool, 4°C *7 Days

et

Towl . 5100 PG  Coo,dC ~ 7Days

 Volatile 100 PG " Cool,4°C 7 Days

Settleabie. Matter 1000 PG 'None Regq. 24 Hrs.
Selenium 50 i PG HNOytopH<2 . §Mos.
Slica -~ ' SO Ponly  Cool,4°C 7 Days

Specific . X =
Conductance " 100 PG Cool,4°C - 24 Hrs. (9

o © Sulfate , 0 PG " Cool, 4°C’ 7 Days
o e \

o , | . . T §-5a-8 of 11 30
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" TABLE 2 (Continued) *

Vol. i
: { : ! .
| |  Req. ' o | Holding -
I ' ,Mcasurcment (ml) - Container Preservative = ~ Time(6).
¢ % sufiee 50 PG - 2mlzinc  24Hm. -
o ' g C ' acetate ' :
Sufite. . . S0 PG Cool, 4°C ‘24 Hrs.
“Temperature” 1000 P,G  Detonsite No Holding
| | ' o ~
Threshold - . o . ‘
Odor ' - 200 Gonly> Cool,4°C . 24Hm.
Turbidity 100 PG  Ceel®C . 7Days
“ 1. More speclﬁc instructions for preservation and samphng are found with each procedure- )
“as detailed in this manual A general discussion on samplmg water and mdustrial
wastewater may be found in ASTM, Part 23, p 72- 9l (1973). ’
Plastlc or Glass "

’ .‘ Wy

If é,amples.cinnot be returned to thef laboru_tory in less.than 6 hours and holdrng tvime_‘
exceéds this limit, the final reported data should indicate the actual holding time. -
Mercuric chloride may be used as an alternate preservative at a concentration of 40
mg/1, especially if a. longer holding time is requnred However, thé use of mercuric
chloride is discouraged whenever posslble )

. f . \
.

If the sample is stabillzed ‘by cooling, it should be warmed tor 25°C for reading, or

‘ temperature correctlon made and results reported at 25°C

..

. lt has been shown thet samplés properly preserved may be held for extended periods |

beyond the’ recommended holding time. S L ,
A : a

- s-Sa90fT 37
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- | TABLE 2 (Continued) _
' T Vol i — —
?‘Q I" L et .' R} ‘ .
. _ Req. - . . _ _\‘Holding ,
‘Measurement (ml).  Container Preservative ~ Time(6) .
~ s Fg AR o U o
~ RAuoride - 300 PG -.Cool.\4°C 7 Days
- ~f>~ ) ‘ ’ - \\ _ -
Hardness . 100 PG Cool, 4°C | 7 Days
lodide 7 100 PG Cool4°C .~ 24Hrs.
MBAS 250 PG Cool, 4°<'¥,  24Hms.
| T . o '
- 4 Metals '

Dissolved* =~ ° QJQ PG
. Suspehded L

-

Total IOO} '
~ Mercury o
" Dissolved 100 PG
[ ]
S
Ce ' : o \ .
Total 100 PG
s

Filter on sitg 6 Mos.
HNO, to p <2
Filter on sit * . 6Mos.
r
HNO, to pH <2 6 Mos.
" Filter 38 Dags
"HNO, topH<2  (Glass)
: ' 13 Days
“(Hard

HNO, to p <.

n

. 7

| ~ (Hard

Plastic) :

- 38 Days

(Glass)
13 Days

Plastic)
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. e
- Measurement

v(x'nl)_' : Cont;iner -Prese:vdtivc N o Iimc(6‘) :"'- -

VOL N N s"

/

: ﬁl_ftfogen_ R

" Nitraté*

, ._'NTA

Oil & Grease”
-.‘ . .
. Organic C_aﬂ'::'_m

pH

=ty e

t

Phenolics - -
-\ C

Phosphorus

fphoi_phntu.
Dissolved -

.50 Gonly  Coold°C 24 Hrs.

e - -
4

400 PG . Cool;4°C" 24 Hrs%)
o~ HSO topH<2-- " .

500 PG~ -Coold°C - 24Hm®
7 HSO,topH<2
C 1000 *pc  cooac . i 24 Hrs.(4)
~_H,S0, to pH<2 S

B vv “‘50 P.G COdl, 4°C% ':,n"' 24 HI'S'. (*) R .
.50 ?,G » Cool,4_°c\\ > 24"3__% ST
1000 ‘Gonly - Cool, 4°C .- 24 Hrs; DR

25, PG _Cool 4T . 24Hs.

. ', . ) - \-» sto‘ to pH<2 ) .

.25  P.G* -Cool,d°C °  6Hrs.®
- . PR ‘ ’ c# TR
) ‘C‘A . Det‘.lonsite‘ oy

H;PO, topH<4 .
1.0 g CuSO, /1
« R

- : . .. a

'S0 PG - Filjeronsite ' 24 Hra ()
('OM L coodC e

- - 0t o
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‘ S o ;,: o SAMPLINQ : . ) ”~ .,
© . " WORK: HEI;T iyl . ) .
E ¢ Directjonsis, ‘Place an "X" by the bestenswer or answers In some cases
v ‘tHere. may ‘be more, than one correct answer L o
l'A-,amgI’is ; = B “' B
» e a), .',a a small part of a Jarger quantity. | R |
. .. b) z representa\tive of ‘ the samp]ed body. . '
Do c) ;%'; ‘ rep esenta}ive of the ‘whéle only at the point and time -
: : N mp]ing /- ? ' &
ST "-! amays taken in a quiet. deep part of the basin., B
Toe) b{one of the above. - - S -
. 4, Whh h of the f‘llowing is. not a good . reason for sampiing? |
. \i o) To satisfy’ permit requirements.” - - TR
/[) A fb) To aid in operational control. o T
ar T g _To i1l in the blanks in the data sheet. = o

f e *d) To provide background data for p1ant expansion.
- A of the.above ar:g,gbod reason .p '

. ‘ . N . " | . -~ -
/')' ? The three maJor types of samp]es are: .. ¥ : S L
o R . .73?& ,“Q- o N

. a) flow proportiona] composite . ; <
b A . oy .
- b)___ composite \\ C | .
e o) ‘bucket : % e
SA O oneb | . |
‘ e)__'_.portable e AT . -
4. The three cardina] rules for sampling. CAP stand for'
- a) > caution. action. preservatiom
SN b) cleanliness, accuracy, preservation ‘3 . : .
f \ . .c) cieanliness accountabi]ity, preci;ipn.
. ) g "consideration.activity. ‘purpose |
. e) control, -accuracy, perseverance. =~ 1
) ' ‘ B . : N\ . . . o e
v T A : Lo v A . . '
o ‘ - RN L,t\‘ . | K ' ' e o )
. « | , ‘ . /'\ . S | . . : 3
- o S )
El{lC . IR - . SW-Sa-1 of 3 li J Lt~
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.;L’ -5, Two types of automat1c samp]ers are: IR *-;/7?_‘, |
N o a) pm%ﬂﬂe A n,ffe-. 2 vr_fkv'.  .-:_w_ .
b)) ‘grab. v,f A TR S
C)'__.____,.buc"et S I
d). built=in to plant B _wl o . ff e {i"~_ | R
e)_ . suctlon U e e |

7.6I' Samp]es should genera]]y be refr1gerated as soon’ after (ol 11ect1on
- as’ p0551b1e at : C

b ;o° oo s T
o ® a0c. - {'_.-,”_; T S
e -250 c.

Z,;_The best reference for recommended preservatlon methods . is: : S , .
- U a)__ o standard Methods. .t o Tl
. . b) Sacramento State Manua] o R T /- S o o e
B e Linn- Benton Water/Wastewater Lab Manua] ) o B |
“ " d),__. WPCF MOP 11 . o
fef - Plant 0 and M Manué] - ',1" ]' e
| 1 P]ace an “X“ by those items which shou]d appear on a’ good samp]e 1abe1 ” ,u
a)____ air temperature ~. S | B
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