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L - SUMMARY- pagg 3 of 21 ' L
. ~ . . — . " . N M B . R . ‘.‘ o K lj !-(
. Module No: Module Title: L Y X
t . . -~ ' ‘ . ? M -
>' L e Threshold .Odor gL '
te ’ ‘ & ‘, ' a ¢ . A
' . . e L{ i R 7 . s
» . P Submodule Title: / . . oo '.?:}‘
hpprox. Time : s h
3.0 hours Topie: ~~ . . . e N
_ Summary - :
‘.
2 .
Instructional ObJective. . N ; "'
. ; “
Upon completion of this module the participant should be ai;:;tjf : '
’ t
- Co1. Prepare wat r samples and properly diluted samples .
b panel tes ng. ! ’
2. Set up a panel, for threshold odor determination. ~<L/;4/"
‘\ .
3. Dirgect- the work of the panel, tébulate Pangl responQEs,r
= and calculate threshold odor numbers. y '/
Is fy . - . <
N '- - ¢ o \ )
- . ) ‘ , ) ‘ '_.-/\‘. . I/ \
4 - o ' . ,
ot -~ : [ \ T P4
s, N % @ . . N ~ //
- . g “ : - - : :‘
Tnstructional Aids: ) , T
] fo- : ’ N '
1.Transparency 04I- 0d4 - . R S ’ R
2.Color/odor videotape ' . - x ’ ’
) © ‘. - ‘ \ " ’ ' Q
4 -’ ° ' - . .
3 Instructional Approach: ' . !
Lecture, demonstration, discus:ion, vi/eotape viewing, practical
:’ @‘. % ) N »
| References: . = e . )
1 ; ) ,
.. "Standard Methods for the Examination of Water and Wastewater,"
. . 1lbth edition . . ,
- N N . o . i . - ,
S : o . v L S ’
| Class-assignments: . <
S v ) . ] T \\' T Rt
\\I’;:.‘ i - <\\ » 'S ‘
oy . 1 3 . . N >
2 . ‘a,-: ‘:‘ . ' e . . . S .
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. . Moddle No: . Module Tit1e° . L ’
’ L . Threshold Odor, f:o
- Submodﬁle Title: " ) ’
/ e Approx. Time¢ : . ‘L\<-' S .
» . ©d .
5 d i " f L - K] ) '™
0.25 hours Topic: ==
. . o ' Origins of Odor. . : ’
i - ‘ : " . , . . “ .
N Instructional Objective. . ~ ' A
Lo ‘ Upon completion of this module the participant should be able bo"
. N 1 List three sources of odor in water ~ . .

'(~‘ B ﬁ 2. Name 2 ways in which odor affects water quality,'

S 3., Relate odor to taste.

. b Explaiﬁ why odor cannot be determined by'a simpieichemicalb

’ or physical test. : . ~
. R ‘ N s \
-~ . ‘ R . )
i N . v, . .
N / ¥
N\
LY '/L ¢
L Instructional Aids: ' S T
' . ’ - & . . - }
P . - ° ‘:w
,, < [ 4
L4
g~ ]
r ¢
B - = = v ,.'4
» i N 5‘{3 N
"l Instructional Approach: ; T A go. v T
. o . T e
- Lecture-discussion A » "
” co. 4 T s, @
< - " . T
[ 4 . B
. , ‘ . () D“,o o,—n
References: . : . R
; 4 . . e ’-%
. Standard Methods, p. 75, T6. e Y
. 4 - “ e " . :
. ! * * N . ml
N ' ’ o - N
o S A s ' o .
{ Y L3 - . ;l' . i} v

Cléss Assigﬁments: ‘ , . : ;'_‘ ,ow

: .
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None L. . ) v.
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Module No: Topie: . ,
S od _ Origins of Odor ‘ .
Instructor Notes: Jnstructor Outline: .
' S - ' S R S : ] . -
' w o > ‘~ .
1. Sources of Odor: ) . T
ag organic and inorganic chemicals ’
. b. municipal and industrial waste
. . discharge . ,
. ‘ . c. natural sources(decomposition of ’
’ . vegetable matter) . \
' d. microbial activity ’ )
2, . [
'~ ‘ |
2. Effects on water qudlitys: ., ) ™
, a. acceptability .of drinking water 1.
b.. talntlng of fish and other aquatlc
: o organisms .
. b C. aesthetlcs of recreat10nal waters.
‘ . ' 3. Taste and odors: ° ' - _ e
: J _a. both afe chemical senses - R
| o Ca b., many tastes are,actually odors .
. I3 - . .
’ , 4. Human nose as the.uitimate odor testing
) . device: J .
a. the compounds respon51ble for odor
5, - are'very complex\
d o b. the concentratioh of the complex
, ' : ~ compounds is- too -low ‘to permit
, detection by instruments
’ < ’ " ' - t -
3 % 7-
r'd - R ’ . ) ‘
IR .‘A N
) ! A ‘ .
‘(\\: :,L . \' , : o [
L0 " ) - . ' -
4 ’ ,' N ‘ A “
4 ‘ ’ v‘. ;
. ; - N YL
r - $ . <
L] ‘ !
- v N - - ’ ,.‘ . ] i , ’
;" & /




< \ - . ‘ . ¢

. ¢ N ® -
( . O ‘ ‘s ' - page 6 of 21
N . . ‘o_ . . §e
: Module No: Module Title:’ - . -
Threshold Odor - . 1K
Ll . - T T £ ‘
. . h ‘ Submodule Title: : S )
s ) ; ’ B ‘ - ..
) Approx. Time:
. g 0.5 hours . | - Topic/ - Cs . . S
' o e Samg}e Preparétion )

Instfuctional Dbjective.

¢

« }  Upon completion of this module, the participant should be -able 'to: '’
© T . - 1. Collect in a proper container-a water sample for Qdor )
: ! ,analysis

. ty \)‘ N St

‘ 2. Properly dechlorinate a thef’sample for odor analysils.
~ 3. Determiné'propér temperatures for odor analysis.

> o S " - ) ; - -
. / 4 - s ) N ,
L 4 o .
¢ ‘ > h * " .\
L4 ) .‘

Instructional Alds:, , . =~ T~ . . -

- . . . . -
:franSparency 0dl - De¢hlorination of watenr.
- ! » - . »

s . .
. . . L]
. . . s T . " '
. N N - -
. .
. - . . . . . - .
. ., . - .
N L]
- . N . 3
. . N . ~ .
. =
R

, : , S N N\ v
Instructional Appgoach: : : L : L . L
- . A R . ” i . * .
Lecture/discussionx * .
A Leet IR
* ’ . i1 - “ ' " \' . e . S
A _References: - . , ) y az
Standard gethods P 76 77 - . ; ’
. P . ’ » / ' ’ B';,,‘ . ‘ . \ . . - 12 B L " '
] .) * . : - ", A 4 ! ’ Ao
Ki ’. . ta *T : . .
) : & ., : _ 7
Class Assignments. o coc L
. ‘ o . 7
‘| None =" - . : o
v ’n ’. e * - -~ - . ’
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Module No: . Topic: ° e ) ~
i . . 0d ) §amp1e Preparagion , N
) = L . ’ —
Instructor Notes: . Instructor Outline' .
N ¢ h ! - N - - )
- Al
o .J’ .. . "
. ' v ~
. o " 1. Sample collection and stdrage-' .
' e a. . glass bottle, glass or teflon - -~
) . . stopper . \ /
‘ . ‘ b. " analyze as soon as possgible
. ‘. c. if storage necessary, refrlgerate
¢
{ % - .
: Transparency 0d-1 - i 2. Dechlorlnat on. '
DecHlorination of water . a. determihe odor before and after .
: . .+ chlorination | i
;| Na,s0 selutlon . Dissolve b. prepare sodiuam sulfite dechlorlnatlng
' 0.8g a,S04 in 1'1. H,0 ’ agent, add 1 ml° to remove ' 1 mg/l
, . = ClF in 500 ml sample . ' )
) 3. Temperature - ' . L.
. ta. 60°C ° ) R
- b. 40°C for fleeting odors
. . ! «+ c. always report temperature . 'y
:‘ *'. v, ’ A — 0 - ..
\( N . . , \'{‘;64‘\ - R > O \ .\‘
| . - ) B : Y - -
) L . : . '
. * - - . ¥ ’
. - S "
. 'S ) AN oL .
’ : < o 7 7 d . . ,. . .;n‘_.
< i N . . ‘ ) [ SN . l
. N RN \’ 2 S T
. : . . \ \ : ) g
1 \ , ) 't . . - / ) . '
& - ‘ 2
, . e vy J ] ‘/ ”
N l:‘: . - . . 7 , " '
> . o, . .\ \ . - Gl .
T ‘ h . ! . Tel e "
N . h - !
> > ¥
. o ’ . f : - - S
¢ ?'.' M ., - - L y - %
+ s , - \ N oy i
S, . - RPN )
o ! A ' > :\ Co. P }
- 4 . y - ¢ o
E lC » i 4 e ,"7 4 . 3 s v 4
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’ - .. . - £y = p
- Module No: . | Module Title:
, ‘Threshold Oder -
. “ | , - Q .
i , . |- *Submodule Title; NS
_Approx, Time:
0.25 hours ' f . ' i J
5,. . Topic° ,
, Panel Selection -
. : . N\
’ M ’, .o . i ' K . \’ (\
Instructional Objective: v . -0 3
Upon completion of -this mbdule %he participant should be able to: ’
1. List 4 characteristics yhich should be avoided in the
'selection of odor panel- members.
. - ‘>
2. Describe the environment for panel testing.
. . - 3
3. Determine the proper size of a panel. -
» - \
. .
% _ ‘ s
. Instructional Aidsiy ] - .
. \:’;/ .1;.. } - - . . L 4 . 4 ‘Q
- ; ~ . .
B A% .
P h - b s * . 7
] e . ‘3‘ ¢ \ * . »
— ) ) -
_ Instructional RpproacH: Ek /. ~ o ‘.
/ - ? T o : .
Lecture/discussiqn ' 4 . : s -/
. )
References:
‘ Standard Metths,.p.?Q : « , :
SN .' ’ * . N - -
- . - i » ° . ‘e
- S . \ .. .
PR ‘ \ *
Class Assignments:. A . . .
: -None -’ ) . " f"
Q - > .t _ ": ) ’ 2
MC 5 AR .(L 8 . N

PN Y-
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§ o v & "
) N
Module No: - Topics/ - ] -
. -od i~ Panel Selection -, |
Instructor Notes: Inst¥uctor Outline: / .
[} KY kY . i
e ' - f
S T \] ¢
- \ -
) 1. Persons. to be avoided £6r the
a. insensitive persons
) : . b. 1lack’ of 'interest oo
- ° c©. persons who have smoked o ten
, N .just: prlor to the test
‘ . ot . d. wearerss of perfume scented [spaps or
‘ ' shaving lotion .. .
' e. . persons with colds. or allerglies
- 4 ’ R
’ . CL Ut
’ 2. Room environment:
’ a. free from drafts, dlstra
) . other ‘odors
‘ ) _ b. constant temperature and
% g —
3. Slze of panel:
. a. flve or more testers are n eded fo
. : . _ precise work . ~
v b. the panel should not prepare samp
’ . or know dilutions -
N i . -
. ' ' N : N
. . ) .Y .
" . f ' §~
noooe A
. . ~ ¢ = -
\ { , (
i , L. r
e ) . ) ,
[} ’ . ] . ¢ 4
5 z a e .
< , . .
v N N “ -
-1 - ». . ~ - . f
- . -, . X . - . \. |
r b .
i . , /’\9 “ e
. ’ N - - ’ 3
4 N N s @4 7 3
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Module No: Module Titlﬁ\ . e.'

_“ Threshgld Odor

Instructional Objective:

[
v

’ Upon completion of this module the participant should ,be able to:
./\_’/
1. Identify suitable sources of water for the pQEparation o
- of odor-free water.' »

Py
[ &

*
-t

’ 2. Describe a oddr—free water generator

S
2

3 Describe the’ operation of an odor-free water generator.

y - Determine when the carbon in the filter is rio longer .
working properly. E -

e . N Submodule Titie:- "k ' - .
Approx.‘Time:. T L e C KE e -
0.5 hours . N Tgpicf o - g . .
\ -
Preparation of Ofor-Free Watyr |
- . - A' 4 . / \ﬁ .

4

A e . » . '
. . . .

/ oo ' : N

k)
o i : | :
. > . \
instructiénal Approach: ) K .
Lecture/demonstration . ) . ~ S
< b ] . L
. References: ' . : S
.- . . . < ..'._.,: .
Standard Methods .pp. 77-79.. - "3

q1ass‘Assighnents{\ .o oL o
\? Noné .‘ -~ \\ :\ . N . . x
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. s, ° M . ‘ -
Module "No: - ‘ Topic: . . Vel .
‘e, 6da , " Preparatlon of odor-free water - A
. — . (3 — v . i, N ‘e -
Inst}uctor Notes: ) Instructor Outline:*® '
\ ,a\ . PR ." Y _“ .
t Y . . ]
.\ f— ) N . ; P k -‘\.
‘ e ® o\ he -
. ‘ %, Suitable sourcgs for the preparatlon of
. N ./pdor-free water ) '
i . o . i -‘a. . most tap:water .with low chlorlpe, :
. . - salt, and neutral pH -
. - ‘b. distilled water is the best
) . . LA - 3 . , .
v !‘ - . - . ’
. NTransparency Od 2 "2." Odor-free water generator .
v Odor-free water generator .- a. end fittings. .
R . b. pyrex 3 inch pipe
c. filleé‘w1th activated carbon
. g / . \:
. . - / T4 1 3. Operation v -~ -
' " a. water at 0.1 1/min {
' + b. . check wat&r quality daily \
- e ) . ot . \
. y ! ’
— X ) . . N 4. Replace‘carbon f£ilter when odor is
- I N\ ‘Jdetected in "odor-free" water.
‘\\ N . LI N
T - 2 ' o 3
- . . - . , x e * .
g e ) - . \ . . \:,
- . ' ¢ t r !
- : 4
~ i ) ‘
. . :.\ ' - . v oy —_
¢ . ' . N . . ‘ f
\L“ I - .I -
T~ T . , e ot o N
- . . . S . .
- * v > 12 A )
.o, N < = - )
4 1 - . ’
. ’ - ) ’J o, . ‘ N . ‘ -
" \ ‘ ‘, v ) A
) i ~r, . \ ’ %' i
. . . o \ :
. l\)‘ ) - . 11 v, . ©
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/* Madule No Module Title: .
- . " ‘Threshold Odor. :
. ‘ 4 . .
5 , i \r o N |
N | >
T SubmodulexTitle:\\;ﬂ A
_Approx.;Time:L ’ s ‘
» d . . m -= l' K4 - £
- 0.5 hours - *| « Topic? P - ‘ PR
AT .7 ' Determination of Threshold e Pl
R B L L */. Y "
. Instructional Objective: R Sk -
ol - : }
‘ Upon completion?of this module the participant should be ab&e to “
P R % . * '
\, 1. Explain how to determine the approximate range of threshold
i ©  number.’ . ) ;oY .
“2.‘Exp1ain how the correct threshold number is finally arrived '
~ at- [ . )
. -~ v v . ;\
- 3, Explain bow sampleS\shouid be presented to panel'members -
. ://ﬁ% j:&. Explain how the, point of threshold is. determined from
y° 'panel responses. = - . oo _ .
- [ ‘ - p‘ B ) .
\ C ~ L -t . . .
L - | )" A‘/ "‘ ~ . e
“ o }U Q L}

) Instructional Alds: ) ey ) ?7 N
Color/odor videotape. ’ d" ) .
Transparencies - 0d33 0dl: thresHold T

\ , dilutions f. various odor intensities.:'
- K2 \ ’: T — 7 ;
y »
Instructienal Approach"‘ . .
- Lecture/discussion, videotape viewing' o
. . - . ! . {
gr“‘ : T ; : N © v
RefErenceS' . ‘, ‘° : *
@ | Standard Méthods, p. 79, 80, 81. .¢ - , . )
. " \ . , , i . . ./\
- i . p - _ ';\, Y
/ & o ' . \ .
- Ciass Assignments: . e i P
o ’ - P ¢ \ (
\‘1 e anej o R hat ..,
- ¢ . . -
ERIC oo , 12 o ‘
'Full Text Provide . ic . . . . ”:‘ ’

-
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“Modulé No:

od .
Y

‘Topie:- , _ ' \
) 'Determindtion’ of Threshold. ~ ]

~ ! oy mbea T AT R A Ay s e n

—Ens%ructor\Notest

 Instructor Outline: .

- > - I3

. . - P e

»

Color/odor video tape

T 1.

Transparencies 0d4-3, 04-4
Threshold odor numbers, ’
dilutions of varlous odor'
1nten51t1es

-

3.

Shoﬁjcolor/odor video tape(second half),‘
answer qhestldns concernlng the tape.

.

Approx1m te range: 200 ml, 50, 12, 2.8 m]
_ samples djégliuted to ZOQJIJLLLQGQIJJ;E&

water
Determine sample at which odor first
detected, prepare new serids of dilutions
accordlng to table. Test again. T.O.N.

is sample at whlch odor first detected
{

Presentation of éample-
a. most dilute samples first .
_b. ‘blanks’ near expected threshold

b .
-

Final threshold ji's the geometric mean of °
the thresholds fpr-all pa§e1~members.

~—
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'quule No: Module -Title: 7 . o, | L T
J - . R | ThresholdsOdor ‘
. \ _ , X . . R -
- L ' Submodule Title: ° . ‘ : Q )
"Approx. Time: ot . o ’
- T . ‘ R . - L
. i M - L .
'E‘,“ ’ 0- 25 hOlJ.I"'S ’ . Topic: ) ) i e
; , "+ Sample Dilwtion- o
‘ _ . ._ \ N i i ‘»: - '/
- ) — - . g I =
Instructional Dbjective: S -

Upon»complebidh Gf'tﬁis module the participant should be able to: ¢
1. ﬁrepare samples diluted to give threshold numbers of 1
17, 70.

§e. Prepare samples with any other threshold number.
4 Va I
3. Prepare samples from an {;termediate dilution and. calculate .
- threshold number.

IS \ . o - \
+ B - o .
. ' 'i‘. ¢ -
, Instryctlonal Alds: ) e L
‘ 'f'Transparendies,- Odj, odk. ‘ . v
- ] ’ S 4 - .{
“f’ * ¢ E s -
. . \\‘ . * " . ‘1 .
. Instructional Approach: . ) :
R Laboratorg#ractice ’ R 2 ¢
. . "4 t A .
i _. . ™
References:
- Standard Methods p.. 79-81
3 ' ? P . .
»” * - ' .
— t }
.Class Assignments- )
\\ None o o L =
Q ' ) , / ' ‘ T
ERIC |- % 14 \
3 o
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. Module No: Topic: e . ]
, - od |- samgle @ilution . ~ N
Instructor Notes: Instructor Outline: . R
[N r -
Transparenc:.es 0d-3 0d-4{ 1. Have students make dilutions .}, 4, 17, 70
from before “ from tablejdilute to 200 mk w1th odor-
- ) - free water.
=5 ! ) =TT 27 HaVé Groups of students prepare series
. ' of dilutions from each of the groups.’
P <« 5;.,‘ N
' Q. . 3. Label each’ sample with a code ‘number and
r ,record the threshold number and code
’ ,
. number on a data loyg.-. :’ .
~ “«
: )
- .f’ . )
} ' | &
P ) ' - k) \_, ’ ,
‘é.° - - ’
- B -~ s /‘; \ ~
. » - ) i
. - —
. N ‘:_ , K;‘: ',
7] : : '
. ® - S
: - /'’ |
4 - , N
«t L3
. [
[N ' ° P i .
7 - ) - . ,
.' ‘ ‘ A ) . " ‘q > \
. T2 on | . -
- 0‘3\' ' 1 L ,j
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Module No:

Module Title:.

- _page'1l6 of 21

s

N~

: 4
, Threshold Odor ) x\_
. ¢ beg Y T
' — -Submodule .Title: -
Apf)I"OX. Time: ) . ! ’;’/> ‘c Va
. -~ \\__/J/L N .
23, 0.5 hours Topic: - L R ‘
S . N Determinsﬁion and Calculation of T.O.N.
q.—:»,f""‘" . A \‘ ~
C ' N
L InStruiti}nél b}:’ ective: - AN
4 - ) . .- 3 o
Upon completion of this module the participant should be able to:
$ b ‘ * » -
; 1. Participate on a threshold panel.
<\ 2. Prepare sampleS'for a threshold ﬁénel. )
3. Collect data from a threshold panel.
L, Interpret theshold data to obtain a T.O.N.
O :
. ) " \/_._, o ‘ .
. Instructional Aids: ‘ ’ . — <
./\J . ,: R . -
« . i . N . ’ - .
t‘ﬂ - \) .
< )
A /
"Instructional'Approac§§' ! 3
3 Laboratory practice -
’ ) t
References': ' - »
Standard Methods p. 80, 81. '
. v - 1

Class Assignments:

None

ogm b
ke
e
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- ' ;L ¥ .' “ P © T ' ) . -
Module No: =+ '} Topicu . Teo. ,
. » . .0d . wl Determlnatlon and Calculation‘“ M
e |- ~ — ] 5 - -
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. An odor-free room will be! J]. Arrange it so that half the.class
\ required, for the panel. 1 - participates as panel members and..-
‘_Feneaaéiyvmehem&Shr,, e T . PR "
' laboratorles are not odorw : < ) .. T _
free. y 2. .. The other half prepares the samples and -
s ' 3
- . L4
¢ ¢ ’ :‘:. ‘ . \—/ 3 . .
C ' , 3. Collects data. Roles should be reversed
for the second half of the period.
5 . - ’ - .~ K 6 N b .
N . 4. Students may comblne results to make
s ) final calculation.’
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.Moduié No: Modple Title:

N\

‘
[4
-

. Threshold.Odor S
. : BN
. Submodule Title: . N
" g5 . . ' . S ; ‘io
. Approx. Time: L ' R
= 025 HoUTs Topio: * ““m‘i T

Interpretatiohs of Results
‘ ot D) : , '

f - : . }
Instructional Objective' ' . SR _ ® ¥

Ay

p—

Upon completion of this module the participant should be able tox
' . Determine the most probable average 'T. 0 N from panel data.

2. List precautions which should be taken in the interpretation

of panel results. 3
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Instructional Aids: N -~
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Instructional Approach: ‘ ’T\\ ) )
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Lecture/discussion
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Mo‘du’le No:
04

- Topic:'

Interpretation of Results .

Y

lInstructor Notes: .

:

Iqstructor.Ounline.

' “ ’:’} . -\
1.- Express the threshold of the group as

Aruitoxt provided by Eic:

—~the—geomstric mean oL resultsT——Use—
“istudent ddta. for, calculation. .

M
. . AR
5
> h

Precautions: ., - o

a. - T.O0.N. is not" a precise number
for a single observer it. réprésents
a Judgme t

[

¢

-~

dzed;~it’is dangerags to compare
results from time.t

p;ace to place. —\ .

time an‘ﬂfrqm

-
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s Exam Questions’ - . .

Thresho¥d Odor *  -&. . .
Origins of Odor i '
o ¢

1. Whlch of the following is\not a source of odor in water?

*a. organic chemicals - ', . : L
‘. b. sodium chloride s, ) oL - -
C._microbial activity - . : B P M

as indugtrial waste dlscharge ‘r ,
' "° e . PO T
. 2. . 0dor affects waéer quallty'by talntlng the flavor of flsh and

. by - w i A N

% . - ) , - . » . )

3. Name the two chemical -senses. b - - - T o
‘ ﬁé*\ - ., ' ' SN A

4. What is the ultlmate odor testlng device? : ‘i. s

Sample Prepération-- . : S . .
"

5. Of what material should a proper odor sampllng bottle be made?*

iU

™

6. }wnat should be done to a superchlorlnated ‘water sample prior to
odor testxng’
a A ! g LN
7. What is the proper témperature for odor testing of most samples?

.
. Y N \

Panel Selection v ! \
8. 'Name four characterlstlcs of a poor odor panel member. N T
’ S ]

9. Woulg_a chemlstry laboratorﬁ*be good panel testgpg room?

10., For precise work is ‘one odor tester sufficient? -

-l - ! \ >
Preparation of Odor Free‘Waterx e
arar K . c. .
"11. Would h §v1ly chlorinated water be a good sourde for the - ‘
' preparation of odor-free water?

A

12.. what mediu@ removes pﬁor from'ggter in an odor-free water generator2'

13. ﬁow often should the quality of odor-free water be.checked?

3

14. How will you know if the carbon in-the odpr-free water generator
. is no 1ong%r working?

9. Con -
Determination of Threshold . e

15. Prellmlnary @dor testing is accomplished by presentlng the panel
with a broad/narrow(choose one) range of dilution. ' -
[y } ..
16.- Final determination of threshold odor number is accomplished
" by presenting the panel w1th a broad/narrow(choose one) range of -
dllutlon.d - . N

~e
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-18. The dllutlon level at which edor is just detectab*e is called
‘the : ) . . . "

~ ° . f .~

K 4

S
I

-~

,Samﬁle Dilution . \ -

A}

19." A sample dilution is prepared b dlluting a 50 ml water sample .,

to 200 ml, If this-were the didution at which, ‘odor was just |,
‘detectable’, what would the threshold odor number(T 0 N.) of "

== R T S

. ~

-uhensampleﬁbé? . . \

20.- "If in prellmlAary testing. the T.0.N. was’ und to pe 4, %hlch
‘. @f the following sets of volumes diluted to 200. ml should be v
. used for final tesi:lng‘> . - i
sy a. 200, 140, 100, 5Q, 35, 25 } g .

\ b. 50, 35, 25, 17, 12, 8.3, 5.7, 4.0° _ L
c. 12, 8.3, 5.7, 4.0,'2.% . . i A P
21. ' Where shduld blanks be inserted in ;he abdve sequence? ;
. . . ¢ ' T . . : L N
Determination and Calcniation of T.0.N.-

A N /

22; Should a threshold panel member be interested in the work %f

the* pane']j .
a ¢ N ‘/ ‘ .
23. Should the most: dllute or least dllute sample be- presepted to

. the- panel qnembers first? . . .

f .

e

» 24. If anomolies occur(posxtlve for high dilution; negatlve for _low

. dllutlon), at what p01nt should the threshold be taken‘>

~ . ;o

* 25.. True or Faflse: The T.0.N. is ca culated from the sample just—
. hefore odor is detected, g .

A}

\ Intefﬁretation of Results N P
26. Foy most purposee the most probableVEGEfég;\th shold from a

panel can be taken as the- ‘ . -t o LS
. . a. Aarithmgtic mean T,
Coy b. geometric mean o .
> c. jroot mean square ¢ . : N . .
d. 'square root.ﬁP . ‘ ' : o —_— e
. 27. 1Is the threshold odor a pre01se n&hber? o S
? Ly

.
» N =
- o

r - - [CIN

. .
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' ' EQUIBYENT - aoest

. . o QUI yEN(,AND SUPPLIES LIST . -
odor free water or odor- f‘.‘i‘ee water gnnerator *n" e o ‘
100, 25, 10, 5 ml graduated cylindérs' - .- JESTIN G

3.
y

O

ERIC

A uitoxt provided by ERic

9 glass-stoppet'ed amber,. Soﬂﬁ?}\y)rxmeyer flasks & 4 ) .Q‘VA :

hot plate T \; ' . ::L . s a . R
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Th:r:esl'iold Odor ' /

bo! tory ocedur . i‘ '
Equipment Supplies, Sampl and personel. *4‘ - At h

-0 tain the equipment and supphes needed as l1stedi on the equip-

. i

iI.

~C. Samples should be tested as soon as possible aft7r collection.. |,
A* Or refrlgera.te such that*‘no extraneous odors reach

—_ . " = -
ment-list. - v -

-B, Have available about 10 liters of vodor-free vgat\ex:' / obtained from

-, . <

an odor-free water generator. ) A : . .

the sample.,

‘D. Select five persons to rarticipate on *the odor panel.
Sample prepara.tlon.

}3 . . .

A, For prellmnary testlng,lusmg graduated cylinders measure 200, 50,
12, and 2.8 ml © Vgample to be tested inte 500 ml erlynmeyer ﬂas}ss
labled C, A, B, D respect:wely. Add 0, 150, 188, 19? 2 ml odo¥
-free water t6 these flasks resgectlvely, and mix. Heat éach of - 7/
. these five flasks on the hot plate td 60°C. Prese pa.nel as

descrlbed in seéhon III. o ' A S , : . -

B. Final test\mg. Determine from 'the prellmlna.ry, test the most .

d:Llute sample in whlch odor could be de’t.ected by the. panel. Using .
the 'ta.ble below choose a series of dilutions corresponding to -

the most ute odifercus sample, . : : ‘ g - .
MOST Dy/éd?ndmﬁous SAMPLE - . o
v Jeo0 7T 50 12 2.8 o, T
Volumes to be diluted #to.200 ml ~ . B A ) o \—'k )
. F |20 | 50 TY Dilute 1:10 . v
B |10 .~ 35 8.3 " then 12 o *
“a 100 .25 57 |7 then&.3 - )
&l e 19 4.0 ‘then 5,7 \
E | 50 ° ‘12 . | 2085l then b0 fu
D |35 . 'l 8.3 2 " then 2.8 - )
¢ |25 st L& | themZ f T S
B {i7 - ] 4.0 1.0 |- .thenl.t | - . :
Measure the approprlate,a.ﬁ'ount of sa.mple into each of 7=500 ml -
glass stoppered flasks., _Add 200ml minus the amount of sample for )
’ a volume of odor free wa‘ter. Mix. Hea.t on. the ‘hot p'late to. 60 C
» o ,
. v ‘Presen‘b to pa.nel.. ‘ | . . » R \‘ '

.. : . . .23 ) ) . ..




-

-2- /. 8 o
= || TII. Presentation of samples, ’
A.

-
.

Present the’ most dilute of the prellmlnary

samples to each of
thé panel ‘members by s shaking the flask,
‘ the sample for sniffing,

uncork;ng and‘presentlng

Ak uheihennoderww&swsanoted‘*‘ReoofﬂfﬂﬁT‘
response of each member,
|

Repeat the procedure with more and more
concentrated samples until all panel members have noted odor.
Record responses,

\ B. From the reﬁlonses

| 11‘1/A., ;

-~ .
prepare a serles of dilutions for more
. "precise odor detection. Present the. flasks as 1n A. “( most dilute -
- sample flrst) and record respéﬁs:s' - '
< I\. Analys1s of results A
A,

Y.

-

-

Determine’ for each panel member the dilution
first deteocted odor.

at wh1ch he or she
The ml sample used shoald be ca "A" )
" Calculate the T,0. N\ for each person” on the Panel -by divids AJ
L into £00. For the column-with internediate- dllutlon, multlply :
) . the T.O.N. by 1o,
° S B. Multiply all the T.0.X,
N

's determlned together (panel IXpanel 2xpanel 3
- Xpanel 4xpanel 5). Take the fifth root of this product.~*Thls
 number is the approx1mate most praobable T,0.N.
C Comment on sample collectlon,

of the sample, , e
disposition and enviromment of ' the .

panel and other poss1b1e sources of error, N A '

[ 7 J ) o ’ ° * ’

~5/

X



: P , N
v | ° R ..
s ) r . > ® /
. R . . ' ' . ‘ . #,
T AR Threshold Odor A
T Data sheet g -
2 Samplé number T '
, A Y
> : ' ¢
Pgelimma.ryTest _ = <
, . “ . [Response, of pa1.:l member - *," | x where all T.b.N._. t '
. — detect odor
sample | ml dil 02001 &1 11T Jxv " e -
. c . 200- N :' . R 1 =
"1A 1 50 ) ) ‘ . L. K
b 12 | ; " g 17 -
D | 2,8 ' ‘ 70 - .
N .o L o (. g
. . I g .’ -
Final Test - - P - . ~
sanpld colunn used (%) - B < hesdl b A
o 1 , 1.
' * ml diluted to 200 ml - ‘
o F 200 , |- 50 12 20 -
B . 140 35 " 8.3 20 then 12 ..
A 100 ~ 25 5.7 . 20 then 8.3 ’ \
c 70 17 4 20 then 5.7 "'l
~ B 50 .12 2.8 20. then 4 I B L
D " 35 1 8.3 2 20 then 2.8 |~
G 25 57 1.4 20 then2 .1
H 17 Lo 1 20 then 1.4} {. :
. A A A A 1nte ate .° .
Panel member |I TT S JIIT- LV ) v. . ” f‘“‘!f“"-f,-f
cted}] - J & ‘ ‘ ’TT
T.0,N. 2oo[A- (200/A)x10 for intermediate dilution, - A
« TRt protatie T.0. N.,:'(IxIIxIIIxIva) 02, ) ~r
Gomments~ ” ’ o
- y -
. - . ’ - ‘h
Analyst ' ‘ ' :
” - Date
. . — .
" . ! v - ( \ 0 -
N :‘ S S L L .o K > . v - i ‘f i ’%‘31
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TRANSP‘ARENC¥ 00l - - ,
CT < “ | ‘ d\"l
DCCthPlnGTIOﬁ OfWgLQP . |
D QeogenTx 0. QQ Na5S073 ocssolved im I lifer”
) oner ‘solutton.. -~ - .T— .
g . . , L '4 T, ‘
& . e S
Add I mI""reagent for | mg/l - residugl
_«chlorink in 500 m samp | e -
/,. .:' ~ @ -0 \ ‘0
o ‘Forﬂexompre: If.a’water somﬁfé/conTo:ns
20 mg/1 chlorine, ZO ml- f PCOQ&ﬂT wéald
be '‘added To 500 ml Sampl T producc» ‘
wom - G “chlorine- free sample<s -’ - “.'-
~ . ' . /—\ :
_ The odor TbsT shoul.d~he perﬁormcd befgrc &
N 3
= cmd ofTerVdecMog,tno: ion. N o
- ‘ o R -~ R {‘ﬁﬁf -
¢ T = L
& SR
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: - TRANSPARENCY 002 - |
w (=" odor-free watfe

° \ “out "
. ‘ (-4 Unjon ~ .
. 1. :'.' ' .
el qeTivated
| - %% ,carbon odor
i &\b . .o, .
- -1 absorbagnt
.= ‘ . 2 f\,:’} L .
. J8 -
“_/‘7';’
A .
<, /7 B-3 Union-.
. ’ A . I
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Odor-fres L
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TRANSPARENCY 0D3 -, -,
'Threéboldedor Nuﬁbers ®

“Sample volume | - Sample vo lume

diluted to T.q/éj> di luted to

'200 ml. 200 ml

2
3
;

——

. 200,

1y
00" -

70 . "¢

N — =
< OV @

.
@

35 6
25 ' 8 - -
7 - o ‘

—_—— NN




TRANSPARENCY 0DY
DIIUTIOHS .for Various Odor lnTensnTnes
. ~_
T Somple Vo lume 1ntﬂhnch odor .
| FlrsT Detected- ' |
o 200 ml . 50 ml |2 ml 2.@ m | *
O o .
A R I * | o
- . o g | 200 - o0 -~ | 12 |2
co | ]
o[ o | 3 | 83— 8.3
s O ‘ | . . g - |
o100 - | 25 5.7 -|5.7
< i) - . _ .
v © C . - ) ) -
55|70 7 | 4.0 [|¢.0
o .— S . ,»r
*Di lution volume of I:10 fnTcrmgd{éTé dilutian
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