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The mention of trade names, or use of manufacturers technical bulletins,

diagrams dep1ct1ng specific equ1pment or the commercial product in th1s

«
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- o " . SUMMARY ' Page 1 of 24
Module No: Module Title: * :
Fecal Coliform Determ1nat1on in Wastewater and Nastewater
. Effluent ~ ' . % =
7

Submodule Title T T

: py Multiple Tube Technique
Approx. Time: { .

) . 2. Membrane Filter Technique - -,

29% hours

ObJectlves

¢

Upon comp]et1on of this module the participant should be able to determine the
fecal coliform density in a g1ven sample by the mu1t1p1e tube and/or the
membrane f11ter’techn1que

.

£

*

Instructional Aids:

“.| Handout A : ) . 3 *

Handout B
Transparancies ~

‘| Necessary laboratory equipmentj

- Y The
’ I

SéandardAMéfhods for the Examination of Water éﬁd Wastewdter, 14th édiﬁibn.

T
ie

Instructional Approach: . L f‘
| Discussion ; Ll
Demonstration . _
Laboratory Practice . . -
-l . : Y
- N + ° r- .)
References: .. ) ¢

2. Basic Laboratory Skills module, . < e -‘A;Q
. ol

4 _L‘~ ‘ s
Class‘Assignhmnts: ) o N ‘7 o i«'; o ':° "
Read handouts A & B R L
Test, a given samp]e by the multiple tube method - A
Te ’ ‘ ’

st a given sample by the membrane f11ter techn1que L) ‘

.
¢ 4 f .
. . , .




Module No: Topic: . Y/ ;-

g " | suMMARY ~ ! : »

Instructor Hotes: | Instructor Ohtiine: ﬂ

N -..\ ’ - a—

1. Handout A ) 1. Discuss ipd demonstrate the mu]t]pTé tube
Transparancies ) method ot fecal co]1fonq deternfination.

2., Suppjy all necessary ‘2. Have part1c1pant analyze a given sample for
equipment ,for the ., . fecal coliform density by the mu]t]p]e tube
participant to complete method. : :
an actual fecal coliform ‘ : : g

]

determination by the
mu}ﬁ]p]e tube method *

37 Handout B ° 3. Discuss/hnd demonstrate the membrane flter
Transparancies ° . ,method’ of fecal-coliform determination.

4. Supply all necessary . . 4. Have participant analyze a given sample for ~
equipment for the fecal coliferm density by- the membrane filter
part1c1pant to complete on technlque ST C - - .
actual fecal coliform . . Loy R '
determination by the . . Toet,

. membrane filter technique.*

-

The use of technical bulletins from the major manufacturers EE} be He]pfu] in

supplementing information in stydent handouts. ,

.
[ s .
14 . ) , i

€

* See student hanaiut for basic s
reagent and equipment list.
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Hodule HG: * \"g‘“ Module Tit]en . AN N
. ' Fecal C011form Determination in Wastewater and Wastewater
. oL Eff]uent 8t f ', !
, Submodule Title: . e 05
Appros. Time: - +} Multiple Tibe Method | o '
' . ! Topic: o 7
2 hrs.. ) Intngduction o :p o o L

ObJect1ves Upon comp]et1on of this module, the part1c1pant<shpu]d he\able to:

A

1. Descr1be the néed for monitoring, fecal co]1form bacter1a 1n wastewater

-1, Standard Methods for the Exam1nat1on of Water and Wastewater, 14th Ed1t1on

~,
~

2. BaS1€ Laboratony Sk1 s module. . - . o '_ o

a

.
- ’ - . . N
Y N
. e .
- N N
L) * o -
. - L /y [} -
! - g
. A . - -
o . i - e
- - .
’ .
-

eff]uent. : . ‘ . ‘. x TN
"2. Give the fecal co]1form standards for§rastewateﬁ»eff]ueqt as set for
by the USEPA. ‘ .
2 ’ g ,,{ .s" T ’ .
. ' ' h . "_? < %
’ / f’a ” o, \
‘ ) * . -
Instructional-Aids: =+ o B °
. / tA : . . Y
Handolt A - Section #1 . o e
' ’.\—\_ * \’ - R ~ » "
i S * .
Instructional Approach s
- Discussion S '\ S0 | ) S
( \> ’ - ° » s B
D . ] * . : b -
. . . | \
Referentgs: =~ 7 —

€lass Asssignments: , . . .

1. Read Handout A - Section } _ - - : v e

é. The learner wi L.provide, the numbew (F1gureton1y) of samp]es tgqu1red to
be tested for the1r distribution system. =~~~ .

s




Moaule No:*

s

Topic:
Introduction

Instructor Notes:

'

Instbuctor‘Out]ine:.

+

Handout A. {Section 1)

6 e

-

. . -
Discuss the need for the determ1nat1on for
fecal co]rform

Discuss the number of samples to be tested

‘as required by law for Fecal" Co]1fonn

Determ1nqt1on. . . .

Discuss the bacteriological stapdards/or
sewage eff]uent requiredy by, 4SEPA: "

Ask learner to determine the number of samp]es
to be.tested for his/her c1ty or town.

;v\‘ﬁ . ’

~N
"
$ z ¢’b ’
T e 27
“
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. g Page' 5 of 24
Module Ho: : . | Module Title: ' : :
t C : Fecal Coliform Determ1nataon in Wasfewater and Wastewater
oL Effluent . -« e T
c Submodule Title: o - S
- J1tiple Tube Method . .z
-{Approx, Time: ;AMU1 pie 1ube . ’ R S :
. * Topic: _ ' 3
s hrs. © o7 4. ; ) ) aat . :
: . Applicable Basic Laboratory Skills Review e

ObJectlves

Upon édmb]etidn of this module," the pa?ticipentﬂshobld be able to:

L.

1. Descr1be necessity fo? labordtory pract]ces 1nc1ud1ng

a. Setting laboratory ryles h , o .
, b. Proper glassware cleaning and storage .
c. Aseptic technique . ' o

2. Identify and properly use'major 1aboratory equipment.
3. Explain proper sampling and sample dilution techniques.

-

Instructional Aids: . ’ "

Handoyt™ (Appendix A, B, & C) A

Trénsparancies D » ) » c ) -

«Necessary ]aboratory reagents and equ1pmen¢ Y o R

L3 N N
o’ . 1

|Laboratory Practice . . R

1nstruct1onal Apprqach . . s

Lecture . R
Discussion . , o . ‘-

v

s - 0
References:
1. Standard Methods for the Examination of Water and Wastewater, 14th €d1t1on. .

2. Basic Laboratory Skills module. ™ * ,

{Pragtice using mejo} féboratory equipment

-~

" S ) R s
~ - . '
. IClass Assignments: . . . , ‘ B . .
Read handout Appendix A, B, C ° . /

. . - ‘ . .
’ . . - e . . 3

. Y
\ . . .
[ .
8 . . A o
. .’ , v &
* 4 s * * .

et e
[ - . “
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L Handout A (Appendix A)

m 4
. LnstrugtOr Notes:

T .
*® - - P of -
_ - _ age 6 _of 24
Module No: Topjc: h T - ﬁ o
. Applicable Basic Laboratory Skills Review : .
PP . - . Y , N\ _‘f::

{

- den o

' :Instructqr.Outline:

v, ¢
v

Rev1ew basic laboratory sk1]]s
module.

Handout”A (Appéndix )

i

Handout A (Appendix A) '

-

Handout A (Appeq@ix B &C)

procedure wheye errors occury

Put emphasis 29 areas of"
and their_afféct on outcome.

- -

1. Discuss the importance of setthg laboratory
- rules on:

"a. Clothing "
b. Safety and safety equipment
C. Recordekeeping
2. Discuss and demonstrate proper ‘methods of
glassware clearling, glassware storage and
. aseptic technique. 5

s

.3. List and discuss the use of maJor ]aboratory

equipment including:

Autoclave

Sterilizing oven

Incubators N
Distillation unit . <
Glassware, washer

Refrigerator

- A n U

4. Discuss sampling ard samp]e dilution

5. Have. participants practice using maJor
equ1pment

o\
e




-s-— "¢ - s
; . - \ ,
y e L ! . \ e
’ hd ‘. v) ! . ’ .
' o . i T, Page -7 __of 24
‘ "{ Module- No: ' Module Title: - ! ' o -
Fecal Coliform Determmatwn in Wastewater and Wastewater
Effluent e .
' Submodule Title: . U s
' ‘ "1 Multiple Tub® Method .. )
. « . |Approx. Time: ' :
: T N ' Topic:
'3 hrs Equipment and Med]a Preparation ’
. . Ob:}'ectiver Upon completion of this modu]e, the part1c1pant shou]d be able to:
1, L1$t the beqch*eqmpment needed to plant and transfer water samples.
9 ' 2,- Descmbe and demonstrate proper preparatmn of )
/ a. Culture media and cu]ture tubes A " o :
. b. Sterile dilution water . { - S YL
LT c. Equipment for test . - S 3 '
.. . ‘ . . ’ .\ . ) .- ay
. : : : - =
) Instructional Ajd;/ ~ S . - d
-~ * {Transparancies - ) . y
Handout A (Section #2) . . .
| Demonstration - ) . A < '
Necessary ]abonator\y reagents and equipment . . . N A
’“‘ 9 /_ . e
‘ \ . TV ) ) - ) N ’ 1
Instructional Approach: " /. ‘
. Discussion . - - |
Demonstration . : . - ‘
Laboratory Practice \ |
3 r o . ;
- . ; ¢ ’ S
Referénces: ' ) !
, - Standard Methods for the Examn\at]on of Water and wastewater, 14th Ed1t1on =
> 2 1 _ . - = . |
- MEIN . 4 . . ’ ) ' %:4.‘ |
. Basic Laboratory Skills module ™ _ C
> ‘ . . H/;: { - ' i ) ) , . ‘s" .
. C]ass\egmgnmcnts: : ‘ . . h L. :
. Read handout'A - Section #2 A . A
, * | Prepare growth media . A X i :
o Prepire culture tubes o v \ -
. - - ‘ - - - " 4
] 1 10 ’ : ‘ K 1




;TOD’IC‘: ‘ i , ~' \r
Equipment and Media Preparation

‘Module ilo:

3

] .

Instructor ﬁotese ' 3 ¢ Instructor Dutline:

A
"; ‘ L}

<
D)

)

Handout A (Section-#2) . {1. . List and demonstrate use of* bench

- equipment needed to comp]epg test
Demonstration . procedure. !

e

Discuss preparat1on, use, ahd storage Qf |
'ster11e dilution water.

Discuss and demonstrate preparation of:

14

a. Culture'media
b. .Culture tubes -

Have learner practice preparatlon of
culture med1a and tubes.




. '{Class Assignments: Ty

A\ N ) . = !
s ]
. ~ _ . ’
’ ! | . R Page _9 of _24
Module No: Module Title: - B N
o Fecgl Coliform Determmatwn in Wastewater and Wastewa‘ter
ST . - | Effluent -~ o - -
oo Submodule T1t1e 4 R '
| Approx. Time: - Mu1t1p1e Tube: Method - —_ ) .
» LN : » < . - —
. : .’ Topic: i 3. ro
- X . = € N
6 hours - Test Pirocedure . .
+
.-|Objectives: ypon_ .completion of th'IS module, the part1c1pant shoy'ld be able to: -
i1. L1st the charactermt]cs of a- posztlve test a . .
. - rl
‘ . - . . .

2. Dlscuss and demonst-rate proper‘techmque for:

AN -

-
~

.av P1ant1ng sample . -~ : - ' o
b. Transferring-growth, Fron presumptwe to conﬁ rmator_y media
c: Recordmg data obtamed from ana1_ysls .

s

3. . Discuss 1mportance of prop’er 1ncubat1 on “times and temperatures .

Instructlonal Aids: .. hat T

Handout A (Section #3) = .7 . S ' ” . ~

Transparenc_y’ . O T ,
NeceéS3ary lab tor_y rea’gents and équ1pment N :

- .« AR - -

Instructiqnal Approach:®

Discussipn |

Demonstration _ - o e .

Labgratory Practice ‘ . o S v
~ b B v M

th . M K%
r v ® P
® - N .
'

References: . A S : -
4 : L

i

1Basic La'boratory\SkiT]s module . o - S B B

‘ “
1 ! S !

) -

« . N
. , ”
S - - ! re -
. : x =, " -
\ . N - - RIS

(7
-3

Read’ handout A - Sectlon #3 o NI . ‘ N
Practice tube inoculations - - PO - , W
I. Planting sample-using pipet .o g ST

2. Transferring.growth using Toop . S S

~{Practice recording data 12 P . S

O

[V e e
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R : ) - Page 10 of 24 7
3 Module io: Topic: _ -
k. . - 1 .Tes't Procedure g < ’
. - ' L -, S .#,! .
B T . Instructor Lotes: « | " ¢ Instructor Outline:
- Handout A - Section #3 ' 1. Discuss test procedure . . RS
' l ~|bemonstration . |2 Demo’nstrate' R .
’ . ’ - a. Use of pipet for p]aqﬁng samp]e .
. ST P b. Use of loop for tranfferrmg growih
N 3. oDescmbe appearance of, a pos1t1ve test
. ' . result and what to do with 1t.
' F " 4. Demonstrate proper method of recording
, tést data.,
. 1. . . 5. Discuss and demonstrate .proper d1sposa]
o T " o of used:cuTture tubes. o
N . 0 . "~ 16. Have—learner plant sampTes in 15 tubes
- : . anyl transfer- the positive growth tubes
— \ - N . : and record data on worksheet DR
" R : h ) 0‘
v .v
* - - ’ ] ¢ ' . \ -
. - ‘ - - S T e e, “v *; . J
g , . . b ] - . |
- : - - \ ‘ . LT & |
: , % : o
- , ) | . p N ) .
> . . ’ . . ~ .
o : ) 5 s .. ‘
4 . & - * . i ;7 A
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Page 11- -of 24- -

\ Module Ho:

by

Module T1tJe
Fecal Co]fform Detenn1nat1on
Effluent-~ . '3

in_-Wastewater and Wastewater

RN

]

\\«-Mpm&'ﬁm:

~

‘

[

Submodg}e Title: ‘
Multiple Tube Method

-

W

i

Topig?

- 2 hours | Data Interpretations :
Objectives:,Uponocqmb]etjog of this module, the partic%pant should Beneb]e'toz .
| 1. Determine fecal coliform level found in sewage effluent sample tested.
2 . |2. Describe what to-do if the resu]ts of the analysis are not within the
. ' normal range. .
3. Given a set of test results determ1ne W ether dhe~eff]uent is bapterio]ogi-
cally safe. v :

[
a

&

Instructional Aids: |

p -

Handout X - (Section #4)

»
<1

O

.

Instructional—Approach:

. Discussion - - o ,
.’ h
————— ] : P I ‘ ’ [ — — — - R
] References N .
Standard Methads for the Exam1nat10n of Water and Wastewater, 14th Ed1t1on
y . \ ;
~ { < 77 .
- e . - 3
) Ba51c Laboratory Skills module
8 “r & c\
r“ ’ i A - . ‘
: L Class Assi gnments: ’ ‘ ) A e
I ¢ Read Handout A - Section’ #4 ‘ " . 3
\\\\_,__;_J/’ L1 2. Pract1ce,ca]cu]at1on and’data interpretation . ’. 4 .
. . , . = “’ - . ‘ .;;‘;




.
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Module ilo:

Topic: T
Data  Interpretations ) , ’

Py

. Iqstygctor lvdtes:

: instructof Outline:

-

-

?a.ndoug‘A" (Section #4)

2.

Discuss what to do if the results of the

“analysis are not within the Normal ‘Range

including:

a. Increasing-the frequency of test%ng
b. Reporting to supervisor

Piscuss factors which-erroneously affect
test results. i

a. Errors, in sampling’

b. Errors in lab technique

c. Errors in calculation

Discusg“whether any given effluent is
bacteriologically safe.

. .t
N \
)
-

1. Discuss the acceptable Fecal.Coliform level.
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B ' . Membrane Filter Tecﬁh1que :
) Approx. Time: ///// T~

» o ‘Page 13 of 24

Modu]e Title:
 Fegal Coljform Determ1nat1on ‘in Wastewater and Wastegater
“Effluent. . ‘

Module-Ho:.

) «

Submdu]e“h&lg _ ..

. “! Topic;
N % hour Introduction

-

. ObjectiveS'

1. Explain the 1mportance of mon1tor1ng feca] co]1fohns in wasgewater eff]uent
and po]]uted water. -

Ay
2. Describe: ,

k~

a. The fecal coliform roup : -
b. Water qua]1t7‘§f§ﬁagrds with, respect to fecal coliforms in wastewater

effluent and the receiving .stream. \\\\\\

: e
Upon cdmp]et1on of this module the part1c1pants should be able to: 4

&

Instructional Aids:
"{Handout B (Section #1) ) v

Transparencies - -

Instructional Approach?d 3

Discussion ‘<

References:

~

'2. Basic Laboratory Skills module.
o

™

1. Standard Methods for the Examination of Water and Wastewatel, 14th Edition.

. VL
Class Assignments: L ‘ \

Read handout B - Section #1 .
. _ Iy ’ .
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T e ’ : ; Page 14 of 24
0 . 'r, . \
Modulé.i{o: Topic:
.. .7 % | Introdiction i
Instructon Lotes ‘.,o instructor Outline: . .
i . f-' T N ‘; ;
‘jHandout B~ Sect1on #1 .+ 911, Discuss theLrelatlonsh1p between feca] \
. coliforms and pathogen1c (disease causing)
Transparanc1¢s' e _bacteria. .
) . ’ 2. Describe.the morphq]ogyaof the fecal
o coliform bacteria includings: »
; - " a. Size '
b. Shape,
. c. Colony morphology on m-FC agar
g ° . Al . ’ -
) . ~ 13. "Discuss fecal coliform standards for
‘ ‘ wastewater effluent and receiving stream.
&y
: . /
~ e t
. : o
& - 7o . o
g ‘=
- . r ¢
-'.' ’ &
L E . . .
| L . :
I‘ 4 -
’. - ¢
s - -~ . (' -
o . . . .
@ , -
17 .




' B Page 15 of 24
. . —-—&——-"

ModuTe Ho » Module Title: .
.g\ «1 Fecal Coliform Determ1nat1on 1n Wastewater and Was water
. ‘ Effluent R .
. .. | Suymodule Title: RS

- .. Membrane Filter ‘Technique
Approx. Time: v

‘e

¢ . S Top1c " . !
1% hours App]1;ab]e Bas1c Sk1ils Rev1ew ' N . o

e P..i 2

A A

‘Objecfﬁvés:t'Upon completion, df*this module the partic%pants should be.able to:’
. fy . ’ < 4 N'
1. Descr1be the necessity for ]aboratory practices Tnc]ud1ng ] S
* a. .Setting laboratopy rules : _ e
b. Proper glassware cleaning and storage :
c. Aseptic technique "

‘2. ldentify and properly use major ]aboratbry equipment. i N~ .
3. Explain proper: samp?1ng and sample d11ut1on techn1ques . " 4
+ * & ) — :
- R
Insirug¥iona1 hidgk. - : ~1 . T
Handout B (Appendixes A, B, & €} " \I;
Transparancies . : |

Nécessary laborétony.re9ﬁ;nts and equipment
. Y N

g

Instructional Approach: - ‘ ; . \ AN

Lecture . - . : :

Discussion . ) ‘ %

Laboratory Practice .
R & ‘{\ ] . . ' . T

References \ : o

1. Standard Methods for the Exam1nat1on of uater and Wastewater 4th Edition.

2.. Basjc Laboratory Skills module.
¥

’ . - .

o E3

- . -

3 =

Class Assignments: -

1. Read handout B Appendixes A, B, & C.

; N e :

2. Practice using gajor laboratory equipment.

. ’ o — ‘

N ) -~

S 18y




Module ilo: ' Topic: E ; e o
, ) ' Applicable Bas1gi§k1]]s Review
v N M Id -
- Instructor hLotes: . instructor Out]1ne /
A * [Review Basic Laboratory Skills |’ . 9
" Module . Coge T ‘
ﬁ'.‘ . Handout B -- Appéhdix A T D1scuss the importance of sett1ng laboratory
T : S ¥ rules on: ° . |
. - Y P O a. Clothing
. ) - —+t = b. Safety and safety equ1pment '\
: * ~ c.. Record keep]ng . ,

’ 12. "Discuss and demonstrate proper methods of -
glassware cleaning, glassware storage,

and aseptic technique.

' ) " ’ ' 3. .List and discuss the use of major ]aboratony
eﬁu1pment including:

Autoclave . -
Sterilizing oven ‘
Incubators

Distillation unit

Glassware washer

Refrigerator

W
*
DO an o o-

i »

Handout<B, - Appendixes B & C = 4. Discuss sampling and sample dilution.

.. ' Put emphasis on areas of - -15.  Have participants practice using major
procedure where errors occur ! equipment. )

and their affect on outcome. ) .

.
» . >
~ N / ’

o
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~ * |Demonstration ' .

o
S
c . .
A |
- 4 3
R -
N . M

> Page - 24

17 of

PIK)

| Module Hos, Mod‘We Title:

Eeca] Coliform Detenn1nat1on in Wastewater and Wastewater

| Effluent - _
o Submodule Title: s . v
. o B "} Membrane Filter Technique - . :
JApprox. Time: .- £ ‘ .
. ) . .“. AR | TopiC' [
S E L3 hours qu]pment and Media Preparat1on - . g
: " ObJeCtlves " Upon comp]etlon of th1s modulé the participant shou]d be able ta:

-

| L1st the bench equipment and expendables needed to ngter the water samo]e
culture the membrane and count the colonies. ! ,

2. Describe and demonstrate proper preparation of:
a. Culture media
b. Sterile dilution water
c. Equipment and expendables for test

- V4

Instructional Aids: ’

Handout B, - Section #2 P . .
1Transparancies’

Demonstration
Necessary Taboratory reagents and equipment

[

- T . )
- . -
I -
.
. . .
»
. .
o R —
‘
. .
“

Instructional Approachs : .
Discussion o .

Laboratory Practice .

References:

1, Standard Methods for the Examinatlon of Water and Wastewater, 14th Edition.
. - L 4
2. Basic Laboratory Skills modu]e. ) )

s

- .
if1ass Assignments: - | .

1. - Read handout B Section #2.
2. Practice preparing: |

a. Culture media

b. Sterile dilution water

3. Practice preparing bench equipment:and expendables. ’ ’ -
v ' v . -

- 20

-
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Module ilo:” T Toplc. ) o ’. e
S Equ1pment and Media Preparatwn {‘ .
Instructor l.otes: ’ ;nstruc,t,ar- Oitline: - Q\ e
= Y — -
Handout B - Section #2 ‘11, L1st and demonstrate use of bench . .
. ' . . 'equ1pment and expendables needed-.to compIete
Transparancies . \ ' te’St procedure. ST
. s - / - 5 = .
. 20 D1scuss preparat‘wn, use,»and storage of
. . sterﬂe dilution watér. .
.. '13. "Discuss and déxonstrate preparation of . .
™ 5 culture media. ~ | .
' . *14. * Have participant practice:
s -
PN 4 ' - . P
. ~ 'a. Preparing culture media "= .
‘. b. Preparing dilution water :
. / c. MWrapping bench equipment for . ,
N & stemhzmg ‘ .
-“. e ’ a
'“{ v
Y : '
*
-4 “" ‘l .
b ; - ! .
$ \.
& .
A
- * -
; . N ‘ '
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o,
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" [Hodule Ho:. — Module ﬁue MJ R o sy
. ‘| Fecal Colg forn eterm1nat10n 1n Wastewater and Wastewater
E‘ A \‘? . Eff] UE'nt ’ o “ 'S N S
. . . Submodu]e Title: - - . f sty ’
. T Membnane F11ter Iechnlque I -~ .
Apptox.. Time: - 4w . L S e,
Joos ¢, X Toglg: .3 : 22 YL : . e T
] 4 hours - "+ | Membrane Fi]tratjon‘Procedu?e- : Aj/a% - .
~|Objectives: ‘Upon comp]et1on of th1s module the part1c1pant should be . ab]e to i
= d1scuss and/or demonstrate prOper.techQ1qhe for C o , ‘ §
) s S & IV
T 1. D1spens;ng media (both ‘broth and agar) ‘s : = .y *
2. Assembﬂlng filtration equipment * -, ) : p : o
<13, F11teang any volume of sample’siZe 3 A ‘
4. Plating and 1ncubat1ng 1nocu1ated membn?ne f11ten . .
‘} ‘ . . ° * s . . (5' ’ r. - & '
1 . : . Q‘ 3 G . .
’ ﬁ ¢ M » [
: . . A . L ’ ¢ . ;g”;ff
Instructional Aids: R S I .. ‘
Haridout B - Section #3°  + . Ao w0
Transparancies T E e .~ e 5 o ~
Demonstration | T o Lo -
Necessary laboratory reagents and equ1pment SRR S f///

~

Instructional Approach: -

Demonstration
Laboratory Practice

= b - \ ' ~ el

. _’ N < . ¥ ’

5,\ P <L : R

Read Handout B - Sect1dn #3 -
Practice procedure by assembling equ1pment f11ter1ng severa] dilutions of a
water sample, and plating and incubating .the cu]tured ‘membrane fiTter.

a

References: . :
1. Standard Methods for the ExaminatioWy of Water and wastewater, 14th Ed1t1on.
— 2. Basic Laboratory Skills module. S s h_ ] ‘
’ " +
* . © 3 w\ )" " {
Class Assignmegts: L. . . ’ - . \
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Module iio: Topic:™ . . o B
BN Membrane Filtration Procedure’ ) ,
Instructor hotes: . ; instructor. Outline: .
SRR, ] SRR : N
Handout B - Sectioht#B Discuss and demonstrate preparation of work

Demonstration
T LI
| s

. !Handout - Section #3

-
.

77 ‘'
v
v .
N

ﬂéndout E = Section #3

Demonstration and tranSparancy

. 4
, .
L -
“
- ’ -
*w
‘—
I - 4
Fd -
3. <
e
o
R .
~
~
)
D - g
.
A
Y 24
/" .
M R ) .

Demonstration arid transparancy
. arancy |

2. s

- o=l

area, .

‘1. Disinfection
2. Equjpment assembly

3. Dispenstng M-FC agar and broth

Discuss and demonstration sample filtration
1. Placing membrane in funne] C .
2. Adding sample ‘ .

3. Filtering and rinsing’ :

4,/ Removal 6f filter from funnel

D1squss.and demonstrate cu]tur1ng of menbrane

1. P]ac1ng membrane on growth med1a

12. Incubat1on et

A}

Have students practice all of the. above.

’
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Module Title: J i =
Fecal Coliform Determ1nat1on in Wastewater and Wastewater
Effluent

MpaTIENe: -

Submodule Tjile:' ' AR .
Membrane Filter Technique .
Approx. Time:. t ' ”m . N .- :
(SN ' ; : . /
- Topic:
2 hours P . : o

Counting/Procedure

0b3ect1ves Upon completion bf this‘modu]e the barficipant should be able to:

1. Determ1ne by exam1nat1on which membrane each sample set,requ1res counting,

2. Descriffe proper counting methodology. A
emonstrate ability to diffepentiate between fecal colifoim and non-fecal
coliform-coloniés and count fecal coliform colonies accurately.

Iy

3.

Instruc;ional Aids:

Handout B - Section #4 Y
Transparancy )
Demonstration ' ).
Necessary laboratory reagents and equiphent

\

Instructional Approach: L .

Discussion ‘ . .
Demonstration =~ o . - .
Laboratory Practice T »

¥ o= T .

v - -~ L4

References ‘ 3 4 )
1. S¢andard Methods for the Examination of Water and Nastewater. 14th Edition.

q

2: Basic Laboratory Skills module.

k.

£ @

“

‘1Class Asszgnmen*s
Read Handout B - Section #4

Practice counting fecal coliform co]on1es on membrane f11ters.
N - .
“ 0 ) f‘

: . 24 ' N
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'Modul-e ilo:’

Topic: . RS ‘
) ) . . ’ . -
Counting Procedure . L

~ .

L\nstrdctor l;oteé: -

.

{ instructor Outline:

s

’l

Transparancies
Demons tration-

—t

Handout B°- Section #4

Discuss and demonstrate how to choose correct
- membrane to count and proper-counting
: .methodo1ogy* . , .

Discuss co]ony differentiation including:

a. Colony color
* b. Colony shape ° C . —
" 1c. Colony size

= |Have students practice counting.colonies on
membrane filters.

N
)
A Y

s . L
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Module Title ’ X : AR
Fecaﬂ Colj orﬁ Detenn1nat1on in wastewater and wastewater
tff]uent . oL L ¥ R
, SubmodU]e Title: - - N :
Approx. Tﬁki; R Membrane Filter Techn1que e o Y
T - E : T0p1c ] ‘ 7 .
2 hrs ‘ ‘ ~ .
o . Data Interpretat1on and Eva uatlon L ’ O

ObJectlveS‘ Upon gomp]et1o\\of th1s module the part1c1pant shou]d be ab]e to

\r ‘.

1. Compute' number of feca] co11fonns per 100 m1. given dilution m]s f1]tered
4 fecal coliform count ) . _ L

” -~ "' N
2. . Determine whggﬁer § mple meets standards g1ven water source tab]e of L
acceptab® limits, & fecal coliform count. N

c\—'/ }

3. Ident1fy necessary act1on given a resu]t notfmeet1ng standards

N
.-
N .
. 0 \ o <
- ~ ! . i
| , . R w ' '
- . - ~ .

Instructional -Aids: - o q

‘Handout B - Sect1on #5 ) ' &g : “ - .
Transparancy e -
Demonstration-

. .
‘ -
N ] A~ -
9 . .
I's / ¢ > - - ' f
.o ¢

Instructional Approazg?‘ ] ' 0‘ ‘ - v
. . - o . ’ R ! .
Discussion B - Section #5 : < ) ®
Demonstration X . - « - .
Practice Problem - - = :
, V. : 4
! [} « 1y
: A , Pt . —
{References: : k

-

1. Standard Methods for the Examination of/W’ter and Wastewater, 14th Edition.

"2. Basic Laboratory Skills module. , - ! <
. - ' . CL e
° . . © o 4' R r-
. o i iR 4 <
C]aﬂuﬂrsignmen*s C ~ . n.a: YL ‘
Read handbut B - Section #5 ~ : S

Calculate # of fecal coliforms pe? %90 m] samp]é from membrane counted
Answer sample’ probTem quest1on

26 / -
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* * {lnstructor liotes:
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Page 24 of Zqﬂ_

) - |Module ilo: Topics . , - )

rij:>7 ".*Data Interpretation and EvaluatiOh

nd
.

instructor Outline:

- - _ |Handout B - Section #5

- {Transparancies

4
>

Demonstrate calculating # fecal coliforms per
1100 mls. ’ : ’

4.

Have students do practice problem.

Have students calculate # fecal coliforms
“apef';OO mls. for sample they filtered., -

Discuss whether sample meets standards and
what tq do if it does not.

-~




T
SV

HMDOUTA

. MUTIPLE TUBE TEGHIGE FOR—"
THE DETERMINATION OF FECAL COLIFOR'S
IN WASTEWATER & WASTEWATER EFFLUENT




v

L.
1.
|
[
I1.

II1.

-

bt

SECTION 1: INTRODUCTION TO FECAL. COLIFORM TESTING =

-

FECAL COLIFORMS ARE A GROMP OF BACTERIA . £
A. Need -oxygen to survive 4
B. Rod shaped : j
C. Gram negative | L ol
D. Ferment the sugar lactose with gas production within 24 hrs. at 44,5° c,
E. Found in fecal matter\oniy . ‘ .
F. See Figure #1 for sfze‘combarisone | i
. : .

@

Fecal Coliform Bacteria .

7
N

Human Hair

LARGE NUMBERS OF FECAL COLIFORMS IN WASTEWATER EFFLUENT MAY INDICATE

A.
B.

Fecal matter ‘present, therefore disease causing organisms present. ’
» .-

Insufficient ch]or1nat1on, therefore disease caus1ng organ1sms still

alive also. . , ) -

-

) —/-~

NATER QUALITY STANDARDS FOR WASTEWATER EFFLUENT AND DISCHARGE WATERS

A.

River or discharge water has max1mum allowable fecal.coliform ]eve]

" of 200/100 mls. :

L3

g

Sewage effluent has meximum allowable fecal coliform 1eve] of 400/100 mls.

)

Y

29
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SECTION 2: ,gENCH EQUIPMENT AND MEDIA PREPARATION
1.k‘thT OF BENCH EQUIPMENT, MEDIA AND REAGENTS ° e
A. Bench eJuipment - . , o
1. " Hot plate
2. Balance with 0.5 gm. sensitivity
3. "pH meter )
4. Bunsen type burner ‘
5.' Pipet soaking jar . , s - ' A
¥ ' ¢ { i
"B. Glasswarg; _ - .
1. 117 erlynmeyer flasks . 'R
w . b {
Sample bottles . ~ ’
. S / i : . A
. .Graduated cylinders £ L . ° . e

2
3

4.-.100 ml. dilution blanks
) .

Test tubes - 150 x 18’mm - borosilicate glass plus capé

(=)

Test tubes - 75 X 10 mm'-'borosilicate glass
i
7. Pipets - 10 ml and 1 ml - calibrated in 0.1 m] - T.D. or Mdhr

S a. Ster1]e, d1sposab1e, cotton p]ugged, 1nd1v1dua1]y wrapped - or -

b. Boros111cate g]ass wgth aluminum or steel can for ster111z1ng in.

‘C. Exbendab]es : L \ ) g {;”
K 1. Non-absorbant cotton ' .
;' 2.’ Brown §yaft wrapping paper ’
3. Aluminum foil
ﬁ. ﬁubber~g]oves R
51 Pape;‘toWéls - v

6.
+ 7. Marking pens - , e

Sponge




" . D. Safety Equipment

II.

1. Fire extinguisher
2. Fire blanket - —_— \l//
3. First aid kit ’
4, Emergency shower
5. Emergency eye wash
E. Reageﬁts and Media
' 1. Disinfectant
2. Peptone or KHp POy —
3. 1N NaCOH
4. .1 N HCI
5. Lactose broth or Lauryl tryptose sulfate broth
6. "EC broth

7. Distilled water .

BENCH EQUIPMENT PREPARATION & FUNCTION
A. Hot’plate’

e,

1. Keep top clean for even heat -

2. Used to heat solutions to aid in gissolution

B, -Balance with 0.5 gm sensitivity

1. Keep clean and checked for accuracy-'
2. Used to weigh dry media and reagents

C. pH meter

.
e

"1, Check for accuracy with known standards . \\\\\\

2. ‘Used iorochééking pH of prepared media '

4 } - \\
. . N N




.o < .

D. Bunsen type bumer “ >
- 1, C]ean gas Jet to prevent c]oggmg
2. AdJUSt for a blue flame -with good cone
C(»@. - 3. Used for sterilization ‘of inoculating Toop
. ~E. Pipet soa‘kinéajar R -
7:’1/ ' - 1. Clean 'week]y to remove old pipets and spent ‘d‘isinfection

2. Holds used pipets until cleaned or disposed of

. 11, GLAS_SWARE PREPARATION & FUNCTION
A. Function of each item listed

1. 1 1. erlynmeyer flasks used for media preparation must be washed

X and dried.
2. Graduated cy]mders used for measuring liquid vo]umes must be washed
‘ A and dried. ) - . :
: © . 3. 100ml. dilution blanks .

a. Washed & dried
- : . Filled with 99 ml. sterile distilled buffered water
| c. Sterilized .- _.°

[

d. Used to dilute samples if necessary

-3
-

4. 18 x 150 mm testatubes + caps
a. Washed & dried ‘
b. Filled with growth media
¢/ Capped and sterilized )
- . d. Used to grow buacteria

10 x 77 mm teﬁ tubes

[4 2 T4

"a. Inverted 1ns1de, 18 X 150 mp fﬂ]ed test tubes prior to
sterilization . ¢

b. Used to}trap° gas produced by bacterial growth”

[\ 4




iv.

6. Pipets used for measur1ng sampler
~ - ’ ﬂ

A ~a. Sterile d1spnshb]e pipets .need no preparat1on but must be stored

in a clen- dnx place..,

Boros111cate g]assimust be, washed dried, plugged and sterilized
in prqper container,

~ REAGENT AND MEDIA PRERARAT&ON AND.FUNCTION )l

+ A. Use distilled water only

B.. Sterile distilled buffered water - 2 types .
1. Phosphate buffered water
a. Stock so]ufion

-

1. D1sso]ve 34 gms. KHy PO in 500 mis. distilled water in a
volumetric flask. »

2. Adjust to pH 7.2 with 1 N NaOH
3. Dilute to 1 1. with distilled water
b. To make buffered water for sample di]qfion Y
1. Add 1.25 mls stock to 1 1. distilled water- "
2. Mix, dispense and sterilize \
© 2. Rﬁptone dilution water

a. Stock solution

1. Disselve 10 gms. peptone in 100 mls. water

2. To store sterilze 15 min. at 121° 4 utoclave and

store in refrigerator. .

3. Discard if it becomes clo
§ o

b. To make dilution water
1. Add 10 ml. stock to 1 1. gistilled'xafer < . ’
e 2. Mix, dispense and steri]ize l

3. Ster111zat10n of buffered and d1]ut1on water
a. D1spense 99 mls. plus 4 mls. (to a]]ow for evaporat1on9 in
100 ml. dilution b]anKS. :

Al

- .83

-

Ay




[ R .

b.. Sterilize in an autoclave for 20 min. at 1210 C. (15 psi)
\ -
v c. ‘Use slow exhaust ) . -

.

"~ d. Sterilize with caps loose
e, Tighten caps when removed from autoclave

. C. Sodium Th1osu]fate So]ut1on

> 1. Stock solution o
a. Weigh 10 gms. of Sodium thiosulfate " ~§
b. Dissolve in 50 - 60 mls. distilled water in;a 100 ml. volumetric

flask

c. Add distilled water to bring to a final volume of 100 mls.

v d. Transfer to a stoppered, 100 ml. labeled hpttle-and store in
- refrigerator D A ‘
2, For use as a dech]or1nat1ng agent » ;' "

- » o » } .
y Transfer 0.1:ml (for Each 40 oz. capacity) to {hmp]e bottle
with, 1 ml. pipet C . A

D. Lahry] tryptose sulfate broth (LTSB) for presumptive test

1. Order in ambunts to fit needs ’
e a. 1 1b. bottle will make enouah media for 120 samples
b. Available }n 1/4 1b. amounts ' o ‘
. 2. Keep bottle tightly closed - ‘ -
\\?\a. Dehydrated media is hygroscobic °
é. Caked media must be discardéﬁ
3. Prepare according to manufacture;hs instructions
p : . a. In strengths approprlate for sample volumes used *
> | b. In amounts app11cab]e to use Y.
. ' "~ .C. Adjust pH if necessary
- ‘4, Dispense 10 ml. # 0,5 ml into each clean, dry 150 x 18 mm test tube
\’%? - 5. ingert 1 clean, dry 75 x 10 mm test tube open end down into larger
: . ube

N

ERIC e ' |




'

s Stetilize

Label as to strength - . e

P e

. a. Within 1 hr. of.preparation J . - _j

b. Cycle of 15 min. at 121° C. in -an autoclave set for slow exhaust .

c. -Remove from autoclave immediately upon compietion of cycle
Cool to room temperature and check pH

a. pH=6.8-7.0

b. Discard if not within limits'

~10. Store in cool place for not more than 1 month’
E. EC broth ' -
. \ . \
1. ‘Order in amounts to fit needs '

"b. In amounts app]icab]é'to use

a. 1 1b. bottle will make enough_media for 1250 confirmations
b. AVaiTeb]e in 1/4 ]b.,ampunts
Keep bottle tightly closed ‘

a. Dehydrated media is hygroscopic

‘b. Caked media must be discérded

Prepare

a. According to manufacturer's insgructions

.

c. Adjust pH if necessary

14

Dispense 10 ml. %.0.5 ml. into each clean, dry 150 x 18 mm testtube - -

Insert 1 clean, dry 75 x 10 mm test tube opéﬁ end down into larger

tube.

€ 1

Cap large tube

Label as to strength




» - . . \»J ' 4 B . . .
8. Cool to room temperasur and check -pH . ) e .
4 a. pH = 6.9 ’ ' o ‘ , ! .. <
b. Discard if not 6.9 ‘ _ : :

9. Store in cool place for not more than I month = - S -
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4 SECTION 3: MULTIPLE TUBE PR'OCEDURE ‘ ~
T. DATA SHEET PREPARATION . o ‘
. o ) 4
IT. WORK AREA PREPARATION - - '
‘ A. ‘Was'h“hana? and disin\tect work b'encﬁ top ™
1. Lowers&} possibility of sample contammatwn leading to duplication -
of/work N ) ‘
B. Assemb]e and label culture tubes ° ’ r’*\
' 1. .Place 5 tubes of the appropriate strength Laury] tryptose su]fate
“broth for each dilution of each sample to be teSted.
- a. Use double strength for 10 m]. sample volume
N b.\ Use stng]e fstré'ngth)_for 1 and 0.1 ml. (samp]efvo]:ume:s
2. Label tubes :
a. Sample #
b. Sample volume inqcu]ated %
c. \ Position of ttibe t’n §$r1’es of five
III. SAMPLE INOCULATLON, INCUBATION ETC. . )
< A. Inoculate tubes ] \
1. Shake sample vigorously C N
2. For each sample ¢ t \ c )
. . a. Deliver the 5 10-m1. sample volumes ‘
Y I b.® D_eh've};“ the 5 1-ml." sample volumes ~ . ‘(*
\/ | c. Deliver the 5/0‘.1-m]. samp]e volumes ' )
’ 3, Use s;ari]e 10 ml. and ‘1 ml. pipets respectively
4. Use aseptic techb_ﬂ_txe ‘ ’ =
- B.(‘Srwi r1 tubes’ gently to mix . )
\ - : ~ ’ s o =

~

. 37 . T




C.

D..

s

For poor quaTity effluent and untreated wastewater smaller decimal

dilutions of 10" are used\\

1. Counts expected to be greater than 2,400/100 mls. !

' e - «
2. Use media prepared accordingly -
3. ‘Use'steri]e 99 ml. dilution blanks for sample di]utton

L

\Incubq%; 24+ 2 hrs. at' 35 ¢ 0.50 C.
‘{'{

1. At end of 24 hrs.

e e e e e

v

b. Positive gas produet1on ;

a. No gas - incubate g%d]t]ona] 24 hrs

)

check for gas product1on

at 35 f’0.5° C.

1. Record on data sheet as positive .
2. Confirm test resu]ts'by ‘ T ot
v a. Transferriug loopful to E. C. broth .
1." [Use aseptic tecbnique §
2. Use 3 mm loop
b. taﬁe]1ng 1nOCu]ated EC tube to correspond to p051t1Ve
LTSB tube
v c

0.20 C.

incubated LTSB tubes

=}

‘c.  Incubating inoculated EC tube for nyﬂjyk. at“44.5 t

1. No gas production at end of incubation period

‘a. No further action
. A
b. , Record as negative on data sheet
2. Positive gas production - )
/ ) .
a. .Record on data slieet ‘as positive L)

b.-"Confirm test results by )
1. Transferring Ibopfu] to EC broth
a. Use aseptic technique '
b. Use 3 mm loop

z

2. Llabeling 1nocu]ated EC tube to correspond to po£1t1Ve LTSB
tube :

38 . -
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II.

- 11 - ?\,

3. Incgbat1ng 1nocu]ated EC tube for 24 + 2 hré. at 44.5 t
0.2° C.

F. After incubation period is completed for the 1n0cu]ated EC iubes, check
for gas productlon . . .

1. No gas production
. No further action

b. Record as negative on data sheet

2. Gas’productiOn )

a. Record on data sheet as positive

ras

b. Indicates fecal co]1form bacteria present

c. May be further conf1rmed by methods described in- “Standard Methods
for the examination of Water and Wastewater
¥ . ? / *

SAMPLE INOCULATION & INCUBATION - SCHEMATIC

Incubate inoculated LTSB 34 + 2 hrs. at'35 & 0.50 C.

i ———

——

Gas produced o No gas produced

L

Continue incubation
for additional 24 hrs.

or additonal 24 hes. |
1 ' N

* Gas Proguced No Gas Produced
T < No Fecal Coliforms
Present

Asgptically transfer
loopful into EC Broth
and incubate 24 t 2 hrs.
at 44.5 1 0.29 C. X

_1 v — “".‘
[ il

Gas Prodyced - : "No gas produced
Fecal Coliforms .} No fecal coliforms
Present Present

[,

e 4
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SECTION 4: PROCESSING USED GLASSWARE

I, CONTAMINATED BUT UNCULTURED GLASSWARE -

s, < -

A, Ster‘i]izati on unnecess"ar_y )
S . '
B. Empty contents down dna1n

C. MWash, rinse, dry as’ prev1ous'ly descmbed
D. Prepare for next festing:series

1, &Prepare

o

Pl

o 2. MWrap or package ) *
" 3. Sterilize

I1. GLASSWARE CONTAINING CULTURES

~"A.  Sterilize in an autoclave , a—

B, Empty contents down drain

C. Wash, rinse and dry &% prev1ous®c described *
- D. .Prepare for ne}festmg\semes

‘1. Prepare
p‘

. 2. MWrap, package, cap etc. ‘4 L

3. Sterilize \b\—“ S

ITI. DISPOSABLES g

A.° Diseard in polypropylene bag

B.. Sj;eri]ize in .autoclave

. S S
C. Dispose of 'in garg)age



'
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SECTION 5: DATA INTERPRETATION & EVALUATION

I. RECORD THE NUMBER OF GAS POSITIVE TUBES FROM THE CONFIRMED TEST FOR EACH
' DILUTION OF EACH SAMPLE- S

Example )
Sample A e )
. Amt. mocu]ated -. # positive
10 ml * 5
1 ml 2 v * ‘
Y
0.1 ml 1 )
II.

USE CHART IN "STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER"
TO DETERMINE THE "MPN INDEX" PER 100 MLS. (NUMBER OF FECAL COLIFORM BACTERIA
PER 100 MLS.) * .

™

THE WASTEWATER EFFLUENT WILL BE CONSIDERED UNSAFE IF THE "MPN INDEX" EXCEEDS
400 FECAL COLIFORM BACTERIA PER 100 MLS. OF EFFLUENT

‘

[}

.

-

A
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APPENDIX A - LABORATORY PREPARATION'

-— ‘s

I. SETTING LABORATORY RULES
A.! Dress Code

1. Must wear lab -coat or apron at all times
- . 2." Shoes must have full foot protection

N
w

Long hair must be tied back

P

i;{ 2. Personal equipment for each-employee
s o # a. Lab coat or apron ;_\\\\
’ . b. Goggles 3
1 ® ¢. 'Asbestos gloves
3. Safety rules

e

a. Must be set and enforced by supervisor

C. .Recerp_Keéping

-

1, Must be maintained at all times

2. Should include all: .

-«

42
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5 D ' 4 4. Must wear protective clothiqg where.app]icab]e
- | s oa, Goggles or safety g]assest:
RS . b., Asbestos gloves
~ B. Safety Equip%ent
—_~ 1. General Equipment )
a."Fire extinguisher
b. Fire blanket
c. First aid kit
; 1 d. Emergency shower 9 ’ .
L i : a*?' Emergency eye wash .

b. A1l accidents must bq@:eportéd to supervisor

[,

&

LTS




Purchase records

Equ1pment spec1f1cat1qns warranties, ma1ntenance and 1nstruct1on
manuals.

Accidnet reports
Testing data
e. Pertinent communications

)

Employee records

&

-

s

ITI. LABORATORY CLEANLINESS
Types of d1s1nfectants‘
. 70% Ethanol

- i“d«

Phenols i.6. 0-Sy]

Quaterniary ammonium compounds

~ 8 N
@

Ha]bgen compounds °

Activated sia]dehydg i.e. éidex_

-~

2.
- 3.
4.
5.
v

. of disinfectants

—
.

Week ly =
a. Wipe'down alT shelves removing all glassware and books
b. Wipe down all incubators, insjde and outside
c. Wipe out inside of autoclava. )
Da{]y ‘
a. Wipe qbwn tops of a]]ré0unters, ]arée pieces of equipment
3. Immediately before testing disinfect work area
4. Immediately disinfect sp%]]s
Sources of Contamination
Dirt around lab \
Spilled éﬁmp]es or cultures

Un-gutoclaved bacterial garbage

Chemical contamination from use of glassware for both Chem1stny
testing and Bacterial testing.

43
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IV.

GLASSWARE WASHING

0

A. Al g]asswére must.be_thoroughly washed in non-toxic detergent

A

1. i.e. Alconox

2. Removes bacterial scum from glassware

v

B. Rinse 6 - 12 times in ho£ tap water
l.j Reméves‘deéergent residue - h
2. Residue is'hamful to bacteria .
C. Final rinse 1 -.3 times in distilled w;ter
i 1. Removes minera]iresidue From tap wate;
2. Prevents water spotting °
D. —Air Dry :‘

1. Any spot indicates dirt

2. Rewash before using

PACKAGING EQUIPMENT AND STERILIZATION
A. Reasons for packdging

1L Creates a bacteria barrier’
i .

2. Allows for sterﬁ@é\gf sterile equipment -/

B Proper labeling

1. Define contents ,

2. Date to. aid in equipment rotation

[

C. Sterilization of equipment - 2 Acceptable Methods

1. Autoclave ' ,
. a. A1l rubber, metal and glassware and some plastics

b. Normi] cycle .15 min. 15 1210 .

' c. EXnhaust rapidly .




L o i ‘
: e T 0 - T T e
2. \Hot air sterilizing oven | ) > h
) . a. Dry glassware and metai"objects only . ' -
b. Normal cycle 1 hr. at 170° C. . |
c. Allow to cool before use ,
d. Package pipets in metal containers ‘ ,
- ’ e, Package other equipment with aluminum foil
s
V. MAJOR LABORATdRY EQUIPMENT ‘ e .
Y A¥toc]ave‘ | ’ o,
1. Before using read and follow manufacturers insta]lation use and
R . maintenance instructions and safety precaut1ons
2. Normal sderilization = 15 psi.yielding 1210 C.- for 15 min.
3. Use to ste %]ize ]iquids and non-aeat sensitive.equiﬁment "
a. Most p]ast1cs are not autoclavable and ster1]1zed by manufacturer
b. Sterilized media and reagents must.be removed from autoclave as
7 soon as pdSsible after autoclave is opened o
N c. G]assﬁare may. be sterilized in autoc]ave but must be allowed to
. dry before removing from autoc]ave
B. Hot air Steri]iz?ag Oven . ‘
1. Before us1ng read and follow manufacturers 1nsta1]at1on,*use,
. i and maintenance instructions and safety precaut1ons
2. Normal Sterilization = 1 hour at 1800 ¢ '
- 3. Use to sterilize glass and metal only 7’
a(//aubber and plastics will melt. .
E | B. Liquids will evaporﬁte.and.grew media components will be destroyed‘
. C. 350 fneubator .
;\\\ . 1. Before using read and follow manufacturers installation and ma1ntena;:L’
instructions and safety precautions. .

2. Place in permanent Tocation
a. Out of drafts and direct sunlight

- b. Convenient to laboratory bench and elec@rica\ outlet

/ s

R N
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al.

Install thermometer ,

b.

with water.-

NBS_(Nat1ona] Bureau of Standards)’ cert1f1ed thermometer
Ca

4.

.

Locate centrally in incubator -~

Install shallow pan of-water in bottom of incubator .
a. Maintains condition of saturated re]atlve humhd1ty requin
, bacteriological 1ncubator
. - b. Check daily and fiN
‘ /. times.
AN
5.

{s necessary to keep water in-pan at}all
Adjust temp. to 35° ¢ 0.50 C
al

Follow.manufacturers instructions
bl

S

A
Ca

Allow 1 hr. between temperature adjustments
D.

Record temp. bf incubator daily
Water Distillation and Deionizing Unit
* 1.

Befor& using, read and follow m
maintenance instructions wand saf
2. b

nufacturers 1nsta]]at1on, use and
Q\ty\precautmns
Produces reagent grade water for use in making reagents and media afnd
rinsing. glassware. \ .
'E 1§efr1gerator ‘2 -
- 1.
2.

Set to maintain a 49 C. temperature

s
wmmmw
Y

med1a and reagents
Fl

Use to hold samples waiting to-be tested !nd to store some prepared
Glassware washer

TRty

1.

i

<«

Before using, read and follow manufacturers 1nsta]1at1on, use and
maintenance instructions and safety precaut1ons

Automat1ca]]y washes and rinses g]assware

bd in

Mercury bulb of therfometer shou]d be suspended in bottle filled

Do not use home dishwasher as it does not have proper plumbing

~
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APPENDIX B - COLLECTING SAMPLES FOR BACTERIOLOGICAL EXAMINATION ‘;:Qp

1. EQUIPMENT PREPARATION ¢ - !

K. Sample bottles must be:

- S

N P . » 1. '"At least 100 ml, capacity yfth a ]arge neck opening.

A . 2. ThoFbugn]y cleaned wit tergent, rinsed 6 times in hot .tap water,
R . r1nsed finally 1n d1st114ed-de1on1zed water, then air dried.

Q.' Free from spots, scum, ch1ps, cracks, excessive scratches and other

~ g "damage on which bacteria may lodge. .
4. .
4. Closed with preferably an all g¥dss ground cap closure (but screw .
. caps can be used providing lineys are free from contamination and
: provide a non Teak1ng seal, a ¥ )

5.. Sterilized in an autoc]ave at’ialo C. for 15 min. with Kraft pape(
or tin foil hood covering caps and necks of bottles and slip of -
paper between bott]eneck and g]ass stopper to prevent glass stopper

from sticking. a

B. Bottles 1ntended.for use in collection of chJor1nated samples must have
. ' - a 10% sodium th1osu]fate solution added at the rate of 0.1-ml. for each
e . 4 oz bottle prior to ster1]1zat1on and sterilized in bottle.
‘ " .C. Labels must be: , ' ,
N <
: 1. Clean and unused

2. Attached to bottle-by a means not. aﬁfected by water (i.e. string or
wire.)

D{ Label markers must be:
1. Permanent type. not affected by water
2. Able to mark on label °

E. Sampling devices must be in working condition and properly maintained.

F. Germicide must be available to clean up spills but must nog come in
contact with samp]e or any equ1pment touched by sample.

~G. Rubber gJoves must fit-and not be punctured.
H. Ice chest for transporting sample must be:
1. Sufficient size to accommodate all samples

. Undamaged with tight coveryso co]d temperature can be maintained
inside.

Q ‘ /4 . ‘ ‘47 N '
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I1.

3.

Filled with enough ice to qui

free water.

)

ckly- chill samk}e but Titkle or no

I. fﬁefrigerator must be set df 2 - 10° C. and used if samples are not

examined upon immediate return to lab. 1

t
\

SAMPLE COLLECTION

A.  Minimum number of samples to be take®’is based on ﬁlgw and industry on

line.

-B. To take sample from spigot or fag: S

1. Pind spigot with direct main connect%dd

2. >Put on rubber gloves

o
B

3." Flush spigot at full flow for 2 - 3 min. to clear service line
¢ -
4. If right handed, hold sample bottle near bottom with right hand and
remove closure and paper hood with left hand (reverse if left handed).
DO NOT LAY CLOSURE DOWN. Hold in such a way to protect closyre and .
bottle from contamination. ' : ' ¢
5, Allow slip of paper between closure and bottte neck to fall to floor.
6. Thrust bottle into flowing water and allow bottle to fill about 3/4ths
full. DO NOT RINSE, especially if bottle contains sodium thiosulfate
to neutralize chlorine in sample. _ .
7. Carefully replace closure and hood and secure..

Label bottle and place on ice f;“}ce chest for transportation to

laboratory. -

-

C. To sample river, stream, e, etc. )

1. Put on rubber gloves..

2. If right handed, hold sample bottle near~bottom with right hand and
remove closure and paper hood with left hand (reverse if left handed).
DO NOT LAY CLOSURE .DOWN. Hold in such a way to protect closure and
bottle from contamination. :

3. Allow paper strip between and bottle to fall to ground.

4. To fill.sample. bottle

a. Turn bottle neck opening down and plunge below surface of water
quickly to prevent dechlorinating agent from running out. -




.
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b. Turn upward to face’ bott]e opening into current to avo1d
contamination—of-water flowing into bottle with Samplers hand.

c. AlTow to fill to about 3/4 full. DO NOT OVERFILL especially :
_ if bogtle contains a dechlorinating agent. é:\
d. Lift qui ’ .

u1ck]y out of water and rep]ace clgsure and hood..

e ¢

Label bottle and place on ice in*ice chest for. transportation to
laboratory. ’

COMMON ERRORS AND AFEECT ON RESULTS

\

4

-

A.

B.
C.

D.

3o

~determination m

S
- \-.\".. .
No dedh]or1nat‘lg agent in bottle. Chlorine.activity continues unt1]<
samp]e tested so bacteria continue to die and co]1form determination
gives count which ds ]ow§gmtgan actual. ..

Sample not chilled when taken. Bacter1a continue to multiply, so
coliform determination gives count-which is higher than actual.
Bottle or closuxe contaminated. Extra bacteria introduced, so coliform
give count whichqis higher than actual.

Sample not examined within 6 hrs. of collection. Bacteria will begin: to

die, soyco]1form determination will give counts which are lower than ¢
actua] .

P

L
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|
|




. C -22 -,

. ) ~
. ‘ . . {t w -
APPENDIX C - SAMPLE DILUTION
. ) o J 2
1. NECESSARY WHEN COUNT IS EXPECTED TO BE.GREATER THAN 2,400 PER 100 ML -
- 1I. PROCEDURE L '
A. ' : . B SN
N /" >
1 99 mis. N 99 mls.,
. . ] Sterile ) Sterile E
Sample Distilled » Distilled
Buffered - , Buffered .
Water Water p
. ! . Y ) ® ) '
1:100 tdi]utiop \1:1000 dilution
- ] lime 0.1 ml. ‘1 m.
| Yo = v ‘ ‘
Amount 0.0% ml. . 0.001 ml. = . 0.00017m1.
Original - ’ Cot 3 4
Sample (102), ", i, (1073 e 10-4)
T ’ ® .:;;? . - . ’
R — , .
.‘.'.. ) 2 'O N
. ' gg ?-' ‘
-~ B. Place 0.1 ml. sample into culture tube@=§ ml. dilutionm, .
© €3 For 0.01 ml. sample volume s SN
1. ‘Place 1 ml. sample into a-99 ml2 d%]uj:fbn blank. .
/ 2. " Shake vigorously 25 times in anvarc.of 12" ” ‘ .
! # 3. "1 nt. of this 1:100 ,di\]ution yeprésenés 0.01 ml. of original sample.
] / U b, for 0001 m. sampTe volupe deTiver0.1'ml. from 1:100 ditution into the ™
culture tube. o . B i
O ‘ 3 : a .
ERIC °0 s
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y . q '
E. For 0.0001 ml. sample volume
1. Place 1 ml. of the 1:100 dilution into a fresh 99 ml. dilution blank.
2. Shake vigorously 25 times in an arc of 12¥ a
.- . 3. 1ml. of this 1: 10,000 d11ut1on represents 0,0001 ml. original
\ sample volume.
F. For 0.00001 ml. sample volume deliver 0.1 ml. from the 1:10,000 di]ution
into the culture tube. . .
III. PRECAUTIONS S

- A. A1l volume measurement must be accurate

B. Any measurement error will be cohpounded in later steps

C. Transfer sample volumes aseptically because any contamination will be
carried through entire process.

( .
. ' S .
. . .
~ - 4
| A\
._\ 4
L-’ I M
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"SECTION I: INTRODUCTION TO FECAL COLIFORM TESTING

. ~ . [
I. EECAL COLIFORMS ARE A GROUP OF BACTERIA _
B ———A: Need-oxygen to survive
- B. Rod-shaped | :

*

C. Gram negative

" 7 D. -Ferment the sugar 1actose w1th gas formation within 24 hrs. at 44.5° C.

. ' - E.J Colonies grow J&th a dark blue color on m-FC med1a w1th1n 24 hrs. at
« N . 44.50 C.

F. Found in fecal matter only. '

‘G. See Figure #1 for size comparison

—
' /‘ LI
. ™~
- fo "‘.
. s "f
P ' } Fecal Coliform Bacteria

Human Hair

Figure #1

AL S L3

N . R
D . e
. - . * »
’,

~ * I1I. LARGE NUMBERS OF FECAL COLIFGRMS IN WASTEWATER EFFLUENT MAY INDICATE

A. Untreated fecal matter present therefore disease causing organisms
present.

t

) B. Insufficient ch]or1nat1on therefore d1sease cauS1ng organisms still
alive also. !

-
L

ITI. WATER QUALITY STANDARDS FOR WASTEWATER EFFLUENT & DISCHARGE NATERS S

A. River or- d1scharge water has maximum allowable feca] co]1form level
of 200/100 ml. ’ 4

B. Sewage effluent has max1muW5%§lowab1& feca] coliform level of 400/100 ml.

. .
. . ‘
vy J\

o
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' SECTION(Z: EQUIPMENT AND MEDIA PREPARAT[ON ’
w N ‘
T I LIST OF BENCH EQUIPMENT, MEDIA, AND~RE‘§GENT_S., - _'
.. ’! A. Bench equipment ' L T ; ‘ el
‘} 1. Hot p]a‘te o T s o
' nce with 0 5 gm. sen:1t1v1ty T ., B
< » N
L pH meter )
f 4, Steri om1 crosc0pe (or other 10 x magmﬁ cat1on device)
5. Round t1 pped forceps \ r .
N > , . ' N
N — 6 Burner with open/flame ! . -
7. Pipet soaking jar . | -
. 8. Vacuum source-
B. Glassware | N i
/ 1. 250 ml screw cap erlynmeyer flasks
2, Sample bottles - N _ ) ) ) c b
.3. 100 ml. graduated cyh‘nders
- 4, Filtering f]asks* .
5, oMembrane filter 'furme] ' 7 -
6. Reagent bottles . =~
7. 42;)2.‘ ointment- jars - ) t ' -
» - 7 s, Re-pipettor wi th ‘g lynmeyer flask
; « ) 9 100 ml. dilution bottles .
i C J‘.Expend;b]e
e J {;.' 10 ml. ' )
; a. Steri disposable co’E’gon plugged, indivi_dua]1y'wrapped '.
) b. Or‘reusable with pipet can (to*Sterilize in) - | \/ -t
. N ' ' ' . \: . RN
Py ) ,"
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//// ) 2. 1ml, pipets

a. Sterile, disposable cotton plugged, individually wrapped_ ,
b. Ormreusab]e witﬁ/pipet can (to steri{ize in)
3. Membrane Filters e
- a. 0.45 m pore rating

b. 47 mm diameter ' ’

c. White and gridded.

- »
d. Sterile
4, Adsorben},pads
a. High qu51ity filter paper
. b. 48 mm in diameter '

c. Able fo absorb 1.8 - 2.2 ml. of broth growth media

.
3

T - d. Sterile ' , :

5. 50 x 12 mm sterile petri dishgs with tight fitting covers

® 6. Non-adsorbant cotton -
7. ‘Cofton gauze ;
" 8. Brown Kraft wrapping paper ) )
9. Aluminum foil . | - ‘
10. Rubber glvoes: -
11. Paper towels - - .
12.. Spongel ' h .
D.” Safety Equipment
' 1. Fire extinguisher
é. Fire b]anket
. ® 3.. First aid kit .
- 4. Emergency shower
. & hy .
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E. Reagents and pedia

1. RSsalic Acid - ° -
2. m-FC'broth or m-FC agar
3. Disinfectant 4
4. Peptone or KHy POg
5. 1NNaOH
éENCH EQUIPMENT PREPARATION & FUNGTION
' j?prepared media and reagents.

A, ﬁH meter: Used to check pH o

B. Stereomicroscope - 10 x 15 x:

Used to count coliform colonies on
membrane filters. ~ * .

C. Balance with 0.5 gm sensiti}ity at 150 gms. to weigh media and reagents.

D. Filtration equipment & glassware preparation.

-
—

»

L

Wash in hot
soapy water

—_ 5

6 2 rinses
in"hot tap
- water

-

A

Air dry and
check for spots

— >

1 -~ 3 rinses
in distilled
water

Wrap in Brown
Kraft paper or
Tin Foil~

Sterilize in
Autoclave or
Hot air oven
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E. Euncéion of Fi]trétion Equipment & Glassware
' 1. Vacuum pump and tubing which must be able to pu]i 22" vacuum.
2. Trap flask which. acts as safetj;trap to keep wgter out‘of pumb.
3. éi]tering flask. -
a. Traps water after it passes tﬁrough filter.

b. Must be sterilized as often as filtering funnel.

¢ 4. FiTtering Funnel

1

_____~_ﬁnahm_SEhls_mehbranewin,h]ace_with no leaks.

b. A{ai]abie in stainless steei, corocillicate glass or autoclavable
plastic.

c. Need not be stérilized between consecutive filtrations.

d. Must be sterilized if more than 1 hr. has elapsed since last
sample filtration.

5. Round tipped forceps

a. Use éo handle membrane

b. Mﬁst be free from rough or sharp edges
6. gteri]e rinse bottle ./)

a. Filled with sterile distilled buffered rinse water

b. Used to rinse inner surfaces of fdnnéﬁ between consecutive
filtrations. .

c. i.e. erlynmeyer with repipettor
7. 4A_100 ml. graduated cylinder
a. Used to measure water samples
~6. Must be sterile
c. Must have 1 for each sémp]e
8. Burner with open flame to ignifé,a]cppo] -
a. Bunsen burner ‘ .

b

. b. Alcohol burner



F. Functfon of Expendable Equipment

s

r

1. Ster1]e 0.45 ms. membrane f1]ters for water test1ng for trapping
batteria. .

2. Sterile absorbdnt pads’for ho]d%ng media.

3. Sqrile 1 ml. and 10 m] p1pets for measuring wdter samples.

IIT, REAGENT AND MEDIA PREPARATION
' A. Use only distilled water
e B. Sterile distilled buffered w;ter'- 2 types
1. ?hosphate‘buffered water® ‘ . %
a. Stock solution | |

1. -Dissolve'34 gms. KHp POg in 500 mls. distilled water in
volumetric flask. :

2. Adjust pH to 7.2 with 1 N NaOH
. 3. Dilute 50 1 1. with distilled water.

i

b. To make buffered water
1. Add 1.25 mls. stock to 1 1. distilled water

2. Mix, dispense and sterilize 20 min. at 1210 C.” (15 psi) . .
r '/,' 3. - :
2. Peptone dillution water

’ ‘ . a. -Stock solution . nR . -

1. Dissolve 10 gms. peptone in 100 mls. water .

‘ 2. To store, sterilize 15 min. 121° C and store in refrigerator.

.

./ Distard if it becomes cloudy. .
To make dilution water -

1. Add 1 m] stock solution per 100 mls. d1st1]]ed water.

' 2. Mix, dispens§, ster1]1za 20 min. at 121o C. (15 ps1) -
3, Steri]izatisgxahd uses’of distilled buffered water . ' ‘
-a. Rinsing funnels between samples
) 1. Dispense and sterilize in dUtoé]ave 20 min. at 121° C. in
cotton stoppered autoclavable rinse bottles. : ) {/

. ’ . 58 ‘
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2. Use slow exhaust.’

% 3. Do not fill bottle over 3/4 full. g , N

4. Sterilize delivery tube separatgly and aseptically assemble. * °

Y
- -

b. Dilution of samples . N

1. Dispense 99 mls. p]us'4 mls. to af]dw for evaporation in
99 ml. dilution blanks. )

» , ‘ . T

2. Sterilize in autoclave 20 min._15 121° C. (15 psi)
) 3. Use slow exhau§t. .
™~ 4 Steri}ize with caps loose.
5. Tighten caps when removed f?om autoclave. ‘

C.‘ Sodium Thiosulfate Solution

1, Stock solution ;
~ . . .t
a. MWeigh 10 gms. of sodium thiosulfate
‘ b. Dissolve in 50 =~ 60 mls. d1st1]]ed water in a 100 ml. volumetric
flask. '

+ ¢. Add distilled water to bring to a final volume -of 100 mls.
d. Transfer to*Stoppered 100 ml. labeled bottle and store'in

. refr1gerator
v 2. For use transfer 0.1 ml. stock so]ut1on (for each 4 0z. volume) td
' sample. bottle before sterilization.
D. m-FC Preparation ’ " L
Sl dnder in amounts to fit ‘needs . ‘
) a. Dehydratgé broth meaié ‘.

.o . 1. 11b. bottle will make enough media for 4,000 Filtrations.

2. % 1b. bottle will make enough media-for 1,000 filtrations. -
b. Ampoules of prepared broth media K ‘ ] A
1. Can be ordered - 24 ﬁer package
2. Must be refrigerafed and used w?ﬁhin 1 year.
2. Prepare dehydrated m-FC media the day it is to be fsed. '
. o/

1 / o,
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Prepare dehydrated m-FC media according to manufaétu}ers instruction.

- 8-

Do not overheat

Do not sterilize ‘

Protect from light while cooling to room temperature

Dispense when cool and use immediafé]y.

-

L1}
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SECTION 3:

-

MEMBRANE FILTRATION PROCEDURE -

"1,

LABORATORY DATA SHEET PREPARATION L r —

" II. WORK AREA PREPARATI ’

A. Wash hands and disinfect work bench top N

, 1. Lowers possibility of sample contafiination leading to duplication
. of work.
. ) .

B. Equipment Assembly - .

SN

Connect vacuum tubing pump to trap flask.
Connedt vacuum tubing trap flask to filtering flask.
Asept1ca]]y seal funnel base in vacuum flask.

&

Lay wrapped funnel in front,

61 :
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5.. Lay out burner fepceps, alcohol jar, sterile M.F.'s sterile
graduates, sterile\pipets.

Dispense pads into 15 x 12'nm. petri dishes

1. From pack use flamed forceps. } <\“
SN -
2. From 100 pack use dispenser.
D. Dispense broth media

1. Use sterile 10 ml. pipet.

2. - Dispense 1.8 to 2.2 ml. onto each bad.

3. Immediately-before use decant excess media by gently. tipping dish.

II1. -SAMPLE FILTRATION

A. Place membrane filter onto funnel base grid side up.

N g

1. 'Membrane acts as trap for bacteria.

2. .Membrane acts as support for colony growth.

B. Replace funnel top . S b
C. Add sample and filter -
* 1. If greater than 20 mls. just pour in. ’3\\ °

2. If less.than 20 mls. first pour in 20 mls. sterile distilled
- - buffered water, then add sample volume to this. ‘ .

<

Filter completely at 22" vacuum.

Rinse inner surfaces of funnel.
a. 3 separate rinses 20 mls. each.
b. Use sterile distilled buffered water.

C. Af]ow each ringe to filter completely before aading next

d. This procedure rinses bacteria from inner surfaces of funnel.

1. Makes sterilization between consecutive samples ungécessany.

2. If more than 1 hr, elapses between samples re-stertlize unit.
D. Remove filter from unit
1. Carefully remove funnel top withouttd{srupting membrane.

9
¢
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3.

CULTURING MEMBRANE

- 11 -

3

Dip forcep tips into aléehol and ignite to steriljze.

"Pick up membrane w1th forceps’ touching.only outer 1/8" 1neh of
membrane

A. Place.membrane on saturated pad y
’
. & ] i
1. Roll membrane to prevent air being trapped under membrane.
2. If airis trapﬁedlré;ro]] membrane.
3.. Do not remove air by ;snmoth%ng with forceps". ‘ )
4, Replace dish cover l
~B. ‘Incubate cultured Tembrane ‘
1. Invert dish
a.‘iMembréne fading dp@n -
Qé Keeps moisture in pad ‘ S E
c. Keeps moisture from dripping from 1id onto meﬁbrane,5urface.
2. Incubate in a 44.5° ¢ 0.20. C. inéubaior for 22 - 24 ﬁours. £

’

a. Use watep bath or heat sink incubator with temperature control

b.

c.

afi]ows fecal coliforms to multiply and form colonies.
Prevents growth of ngn-fecal coliform bacteria.

] 63

-




' SECTION 4:

°

B

MEMBRANE, F

I. COUNTING RANGE

12 -

TER COUNTING PROCEDURE

A. 20 - 80 fecal coliform colonies

- -

B. No more than 200 colonies total

‘

-

W,

. fo

*n
s 9 J




II. COUNTING METHODOLOGY

- 13 -.

Y —1
R { 4/J .
] ’ J v
. 1 _
’ -t . s ) ‘ ' l 3
- . . Count colonies with the aid of the grid lings.
.B. Count in a back and forth motion. . o :
1. Count those colonies touching the top lire.
2. Do not count fhose'co]oniés'touching the bottoﬁ"jfne.
i A @ : ’
III. COLONY DIFFERENTIATION i &
A. Fecal coliform colonies are dark blue. -

B.

*

Non-coliform colonies are cream to gray in color,
)

. 3

<

s e .
_ LN . >
.
. -
. ~ .
. .

e "

A ]
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: SECTION 5: PROCESSING USED GLASSWARE

A. Contaminated but urcultured‘glassware: °
1. Sterilization unpeEessary
2, Empty conte;ﬁ\;\s' down drain »
~3. ‘Wash, rinse, dry as previously desciibed
Prepare for next testing series
a. Prepare | , -

b. Wrap or package*‘\ C

N

c. Sterilize

Glassware containing cultures »

-3

1. Sterilize in an autoclave
2. Empty contents down drain RN
C3 Wash, rinse and dry as pfevious]y described

Prepare for next tegting series
a. Prepare ‘
b: Wrap, packagei cap etc.
c. Sterilize

Disposables

1. Discard in po]jB?opy]ahe bag

2. Sterilize in autoclave -

3. \Dispoée of‘in garbage




N~ o - R
sl
‘ " SECTION ©: DATA INTERPRETATION AN?,EVALUATION
I. CALCUlATION OF COUNT PER 100 ML. -
. - Sample A _ Sampie B 2| Sample ' Vo
Amt. Filtered - Count Amt. Filtered - Count | Amt. Filtered - Count
1, [ 100 mls. 52 10 ‘mls. INTC .| 10 mls. 13
, 50 m1.’ 28 1 ml. 52 1 ml. 0l
' -
1ml. 2 0.1 ml. 4 0.1 ml. -0
™ N
Count + Count - *x 100 Count - x 100 . Count x 100
” " Total Amt. filtered Amt. Filtered Amt. Filtered g
Example Example ’ Ekamg]e
t LT . P
52 + 28 x 100 = 533 52/1 x 100 = 5200 113/10 x7100 = 130
100 + 50
Report as: 5307100 mls. Report as; 5200/100 mls.{ Report as: 130/100 mls.
. -
’ A. From Above Figure
1. Sample A - 2 counts within accepted range.
- -
2. Sample B -1 ctunt within accepted range.
) 3. Safiple C - Counts too low on all dilutions.
B. Counts too high on all dilution. )
1. Report as TNTC (Too numerous to coupt)
’ 2. Reques?lnéw sample . -

C. Report all counts to 2 significant figures only.

g 1. i.e. refort 392/100 ml. as 390/100 ml.

-

II. DATA EVALUATION <

N

. ' A. SeWage\éff]uent . . ' )
| 1. Maximum of 400.fecal coliforms per. 100 mls.

. B. ;Discharge water . - .
TN f’// . 1. Maximum of 200 fecal coliforms per 100 mls, - -

4

ey




- 16 -

APPENDIX A - LABORATORY PREPARATION

7

I. SETTING LABORATORY RULES

"A. Dress Code
«

to ) . .
1. Must wear lab coat or apron at all times.

+ 2. Shoes must have full foot protection. =-

>

» 3.7 Long hair must be tied back.

4, Must wear protective é]pthing where applicable.

a. Goggles or safety glasses

h. Asbestos gloves - D

Y
- B, Safety Equipment Y

s

1. General quipnent‘
a. Fire extinguisher
. @ 7
b. Fire blanket
c. First aid kit {
d. Emergency shower

e. Emergency eye wash AU

2. Personal equipment for each employee

- a. Lab coat or apron
b.. Goggles. - ’
c. Asbestos gloves
3. Safety rules . - .

a; Must be set and enforced bxdEEPe#viSOr

-

)

- i C. Regord Keeping

-

~ 1.. Must be maintéineﬁ at all times.

2. Should include all:- ° %

»

-

b.:® A]]’acéidqnts must be reported to supervisor
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a. Purchase recotds

b. Equipment specifications, warranties, maintenance and instruction
manuals.

c. Accident reports

d. Testing data

e. Pertinent communications , "\$>
f. Employee records A _

LABORATORY CLEANLINESS

A

Types of disinfectants

1. 70% Ethanol . ' S {
2. Phenols i.e. 0-Syl )
3. Quaterniary ammonium compounds ‘
4, Halogen compounds e
‘5. Activated sialdehyde i.e. cidex N
Use of disinfectants h. | ' o \‘ )
1. Weekly ’ -
a.{~wipe'down all shelves removing ali g]asswaré and books.
b.¢ Wipe down all incubators, inside ‘and oUt;;ae.
c. Wipe out inside of autoclave.
2. Daily o "/, '
a. HWipe down tops o% all counters, large piéces of equipment
3. Tlmmediately béforg testing disinfect work area.
4, Immediately disinfect sp1]]s
Sources of Contamination ",' ‘ - " P
1. Dirt around lab, (/’ .
2. Spilled samp]es or cu]tUrés. A
3, Un autoc]aved bacterial garbage. A J
4. Chemical contamination from use of glassware for both Chem1stry
test1ng'and Bacterial testing. ) > ﬂ

-

1]

8 ’ .
g - - o
. :
® 4 ’ .
.
-

(N
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. .
ITI. GLASSWARE WASHING . — .
A. Al g]assware must be thorough]y washed in non- tox1c detergent
R PE P e Alconox :

- © M o »

S ' 2. Removes bacterial scum from glassware.

B. Rinse 6 - 12 times ;n hot tap watér.

1. Removes detergent residue ’ .

2. Residue is harmful to bacteria ~ . g
C.- Final rinse 1 - 3 tgmes in distilled water

1. Refoves mineral residue from tap water.

2. Prevents water spotting. . s
D. " Air Dry . .

1. \Any spot indicates dirt

2. Rewash before using

IV. PACKAGING EQUIPMENT AND STERILIZATION
‘A, Realons for packaging i
1. Crgptés bacteria barrier .

‘ 2. Allows for storabe o% sterile equipﬁén% “ i

B. “Proper labeling ’ , .-
L 1. Define contents . .,
- ™ - - .

s -7 2. Date to aid in equipment rotation - : s
- c. Steri]fzqtibn of?equ{pment - 2 Acceptable Methods o '
oo \ 1. Autoc]qyg/ ‘E ) . . Do : ' >}}{“

d ' -, a. sA11 rubbér, metal and glassware aaﬂ some p1;§tics. , ( -

b, MNormal cycle 15 min. 15 121° C.

. ; c. -Exhaust rap%d]y L - . . %f;/ o o -
2. Hot air Steri]izing Oven L = - | '\
P o a. ~Dry g]assware and meta] obJects on]y -
’ 7 b, Norml Cyele 1 hr. at 170° i | - l P




- 19 -

-
LN

c. Allow to cool before use
d. 'Package-pipetg-iﬁ mg%a] containers

- e. Package other.equipment with aluminum foil

v V . MAJOR LABORATORY EQUIPMENT
A. .Autoolave '

1. Before wsing read and follow manifacturers installation use and
maintenance instructions.and safety precautions.

. \ ) R
. 2. Normal sterilization = 15-psi yielding 1210 C. for 15 min.
5 * 3. Use to sterilize liquids and non-heat sensitive equipment.
¢ - ‘a. Most p]astios are not autoc]avab]e and sterilized by manufacturer.

=" b, Stérilized media and reagents must be removed from autoc]ave as
soon as poss1b1e after autoc]ave is opened. .

c. Glassware may be ster1]1zed in .autoclave but _must be.allowed to
- dry before removing from utoc]ave. -

B. Hot Air SterT]1z1ng Oven

o 1.. Before using read and follow manufacturers 1nsta]]at1on, use,
‘- -+~ and maifitenance instructions and-safety precaut1ons

~ Vo2, .Nor 1 Ster1]1zat1on = 1 hour at 180° C.
3. Use to sterilize glass and neta]*on]y.
. a.- Fubber and plastics weill melt.

b. L1qu1ds will evaporate "and grow media components w1]] be
. destroyed. . o i

C: 44.50 ¢. Incubator . .

1. Before using,:read and follow manufacturer's installation and
maintenance instructions and safety precautions.

g ‘ 2. Design must be ab]e to maintain a 44.5 £ 0.2° C. temperature

X - tolerance.’
et water bath type' ; * - ‘
. : ’ ¥ ) . A | N
. . b. Heat sink type.
o - : "
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3. Place in permanent Tocation -
a. Out of drafts and direct sunlight
.- . b Conbenieef to laboratory bench and electrical outlet
‘ 4. Install thermometer™ . A S
f( . a. NBS (National EﬁFeggﬂof Standards) certifiee therfiometer
b. Mercury bulb should be suspended in bottle filled with water

ca Locate centrally in ineubator .

. 5. Adjust temperhture to 44.50 .+ 0.20 C. .

a. Jo]low manufacturer's inetructipns
b. Allow 1 hr. between temperature adjustments
C. Record temperature of incubator dai Iy

L 4 ‘ .
D. Water Disti]]ationeand Deionizing Unit

1. Before using, read- and follow manufacturers installation, use and
maintenance instructions and safety precautions.

2. Produces reagént grade water for use in making reagents and media'
and rinsing glassware.

3. May. be used for preparatlon of water for both chemistry and

' bacteriology. - /—-
4 or plastic

Store reserve distilled water in boros1]11cate glass
. carboys. - : ) -

» E. Refrigerator - ' .
7~ 1. Set to maintain a 4° C. temperature '

2. Use to hold samples waiting to be tested and to store some prepared
* media and reagents. L

F. Glassware wa§§§r

Y

’ 1. Before using, read and follow manufa;;urers installationy use and
; maintenance instructions and safety precautions.
- g

2. Automatically washes and rinses glasswa

3. Do not use home dishwasher'si it does not have proper plumbing.
- s 4




- 21 - -

APPENDIX B - COLLECTING SAMPLES FOR BACTERIOLOGICAL EXAMINATION

1. EQUIPMENT PREPARATION: T

\

*“A. Sample bottles must be: .
1. fﬁleast 100-m1. capacity with-a large neck opening

2. Jhorough]y c]eaned with detergent rinsed 6 times in hot tap water,
rinsed finally in djstilled-deionized water, then air dried.

3. . Free from spots, scfim, chips, cracks, excessive scratches and other
daage on which backeria may ]odge

4. Closed w1th preferably an all glass ground cap closure (but screw
caps can be used providing linerstare free fran contamination and
provide a non-leaking sea]

5. Ster1]1zed in an autoclave at 121° C. for 15 min. with Kraft paper
or tin foil hood ‘covering caps' and necks of bottles and slip of
paper between bottleneck and glass stopper to prevent glass stopper
from sticking. 4§ o

. B. Bottles intended for use in collection of chlorinated samples must have
—P +8710% sodium thiosulfate solution added at thé rate of 0.1 ml. for elch
4 oz. bottle prior to sterilization and sterilized in bottle. .

*
C. Labels must be:
i - . .
"\\\\;. Clean and unused. ' ‘ .6
) . Attac?ed to bottle by a means not affected by'water (i.e. string or
° wire. < ,

o

D. Label markers must be:
‘1. Permanent type not aftected by water.
2. Able to mark.on label.
E. Sampling devices must be in working conditien and properly maintained.
" F. Germicide must be available to clean up spills but must not éQme in ™
coritact with sample or any equipment touched by sample.

G./'Rubber gloves must fit and not be punctured»

H. Ice chest for transporting sample must be:
1. Sufficient size to accommodate all samples. -

. 2. Undamaged with tight cover so co]d.temperature can be maintained
inside. .
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3. Filled with enough ice to quickly chill sample but little or no .
free water.
I. Refrigerator must be set at éﬂi 10° C. and used if samples are not -
examined upon immediate return to lab.

Va .
« . . ®

II. SAMPLE COLLECTION -
A. Mimimum number of samples to be taken ‘
1. Based on flow and industry on line. /

B. To take sample from spigot or tap:,
1. Find spigot with direct main connection

2. Puf on rubber gloves. i

;\\ Flush sp1got at, full f]ow for 2 - 3 min. to clear service line

4, If r1ght handed, ho]d sample bott]e near bottom with right hand and

' remove closure and paper hood-with left hand (reverse if left handed)..
DO NOT LAY CLOSURE DOWN. Hold in such a way to protect closure and
bottle from contamination.

5. A]]ow slip of paper between closure and bott]e neck ta fall tg@ floor.

6.« Thrust bottle into f]ow1ng water and allow bott]e to fill about 3/4ths
full. DO NOT RINSE, especially if bottle contains sodium thiosulfate
‘to neutra]1ze ch]or1ne in sample.

< 7. Carefu]]y replace c]osure and hood and secure.
¢ « n o .
8. Label bottle and place on ice in ice chest .for transportation to

laboratory.
- e

- C. To sample river, stream, lake, etc.
‘- 1. Put on rubber gloves.

2. If right handed, hold sample bottle near bottom with right hand and
o - remove closure and paper hood with left hand (reverse if left handed).
DO NOT LAY CLOSURE DOWN. Hold in _such a way to protect closure and
bottle from contamination, . )

3. AlTow paper strip between and bottle to fall to ground.
4. To fill sample bottle - - - cr -

a. Turn bottle neck opening down and plunge below surface of water
quick]y to prevent dechlorinating agent from running out. -:

.b.  Turn upward to face bottle opening 1nto current to avoid
contam1nat1on of water flowing into bottle with samplers hand
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c. Allaw to fill to about 3/4 full. DO NOT OVERFILL espec1a1]y
if bottle contains a dechlorinating agent.

d. Lift quickly out of water and replace closure and hood.

5. Label bottle and place on ice in ice chest for transporﬂat1on to
laboratory.

w

II1. COMMON ERRORS AND AFFECT ON RESULTS

A. No dechlorinating agent in bottle. Chlorine activity contihues until
- samp]e tested so bacteria continue to die and fecal co]1form determination
gives count which is lower than actual.

B. SampTe not chilled when taken. Bacteria continue to multiply, so fecal
cbli form determ1nat1on gives count wh1qh is higher than actual. ‘ h
C. Bottle or “closure contaminated. Extra bacter]a introduced, so fecal
co]iform determination may give count which is higher than actual.
- D Samp]e not examined within 6 hrs. of collection. Bacteria will begin to
die, so fecal co]1fonn determination will give counts which are lower-thdn
actud] R

+

~J .
() iy
3
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L L APPENDIX C - SAMPLE DILUTION
. _ > -
I, NECESSARY WHEN COUNT IS EXPECTED TO BE GREATER THAN 8000 PER 100 ML

I1. PROCEDURE s >/
A
‘ . 1 ml,
1 ml. i . (16
/ . / — . :
: 99 m]sj ' 99 m]s.\
Sterile Sterile
. Distilled Distilled
——{ Sample Buffered Buffered
Water Water
u , L——/b ' '
s 1:100 dilution 1:1000 dilution
» e
., 1ml. -~ _¢9.1 ml. . N1 ml.
Ampug; v o R
ori T~ . . ,
- Sample —> 0.1ml. 0.01 ml 0.001 ml. \ 0.0001 .
§ : (10°1) (1072) * (1073) T (107%)
f —— " ot . R

e
v

By

B. Place 0.1.ml. sample into funnel for 0.1 ml. dilution.

Y
C. For 0.01 ml. sample volume

¢

1. Place 1 ml. samp]e_iﬁ%o a 99 ml. dilution b]%nk.

2. Shake vigorously 25 times in an arc of 12%. - '

3.7 1ml. of, this 1:100 dilution represents 0.01 ml. of original sample.

14

D. For 0.001 ml. sample volume deliver 0.1 ml. from 1:100 dilution into funnel.

e L T




II1.

E. For 0.0001 ml. sample volume

1. P]acé 1 ml. of the 1:100 dilution into a fresh,99 ml. dilution blank

" 2. Shake vigorously 25 times in an arc of 12", J

~ I - ' .
3. 1ml. of this 1;10,000 dilution represents 0.0001 ml. original ,
sample volume,

F. For 0.00001 ml. sample volune deliver 0.1 ml. from the 1:10,000 dilution
into funnel. —

-

PRECAUTIONS
A. Af] volume me%surement must be accuré}e.

B. Any measurement error will be: compounded in later steps.

C. Transfer sample volumes aseptically because any contaminatijon will be
carried through entire process.




FECAL COLIFORM DETERMINATION IN WASTEWATER & WASTEWATER EFFLUENT

s

’ Transparéncy
Transparancy
h Transparancy
Transparancy
Transparaqéy
Transparancy
Transparancy
Transparancy
Transparancy
Transparancy
Transparancy

.~ Transparancy

at

#1:
#2:
#3:
#4:
#5:
#6:
#7:
#8:
#9:

Transparancy List

Sample ditution
MPN equipment
Pipet and loop

Positive test

Recording MPN test data
MPN chart |

MF equipme&t"

MF equipment-set up

Plating method

.

-~

#10: - Choose cprrecf MF to count

-
#11: Counting methodology

-~

#12:' Calculating count per 100 mls. -

i . ) | ‘



bl .

’ h - -2
- .
SAMPLE DILUTION
e ° - % ;
. - i ml. ”
~ . N
SAMPLE
W 99 mis.
' k STEFilLE
.- DISTILLED
. BUFFERED =
\_/ | WATER
é ’ ) s 7 N ’ . .
f . \ : S . .
. a A - 4 ’ \‘.
. AMOUNT OF ' o cos
ORIGINAL SAMPLE : Y10 ml. Yico ml. per ml. 1000 ml. /1000 ml. per ml|
0.} mil. ©. 0l mli. perml.~ 0.001 mi. 0.0001 ml. per ml.
- N
Mg 10%1 10-2 10-3 0-9 ..
? | "" 80
o 3 '

.“ - ) — ¢ - -
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MPK INDEX AND 95§ COWFIDENCE LIMITS FOR VARIOUS CO:BINATIONS OF POSITIVE
RESULTS WHEN VARIOUS NUMBERS OF RUBES ARE USED PER DILUTION (10 ML, 1.0 ML,’O.] ML) J

Tubes Per -Dilution
- ) 3 A ’\‘ 5

Combination 95% Cogj1dence -95% Confidence

of Positives - Limits . Limts

MPN Index MPN Index
/100 ml Lower Upper /100 mi Lower Upper
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- PLACEMENT OF MEMBRANE ONTO
PLATE OF MEDIA

M .
SIMPUFIED PROCEDURES FOR : .
WATER EXAMINATION = LAB. MANUAL

AWWA .
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CONTAINS 20 coufogn‘ 3
COLONIES, BUT FEWER THAN -

200 COLONIES TOTAL.
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bample A

00 mls. > 52
50 m1. 28

-~

1mb .~ 2=

«

ount-+JiﬁMt .
otal Amt. filtered-

A

xamp le

2 # 28'x 100°= 533 °
0+ 50 )

v

A

.
I3 -
. »
< I ~ *
' .
[Aruntex: provia c
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vE - !

,\x E

x7100

pdrt as: 5u30«/1‘0’0 mls.

\

Ant. Filtered - Count -~

e | a
// N
L
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L 3 ,

CALCULQTIONS

/

Sample B Lo
&pt..Fthered - Count

30 mls.

TNTC
' 52

O\, 4
S\t

Count x 100 *
Amt. Filtered‘- ‘

1 ks ;
’btl mi.

.
4

JExample R
52/1 x_100 = 5200 .

. ) . . f . -

- Report as: 5200/100 Fls. .

1 r

L lml. v

. 13/10°x 100 = 130

Sample € o Y
Amfh Filtered.:- Count

ldtmlsl . 13

4 ’ LI

0:1 ml. 1o

Count x1100
Ant. filtered . .
oe ~

Example . N

Report as: *130/100 mis’
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Fecal Coliform Detérmination'in Wastewater & Wastewater Effluent

~ Submodule Title:

- .

Approx.. Time: ) Multiple Tube Technique ST ‘ T

EVALUATION - Part A

Objectives:

*Upon completion of this modu]e, the participant should be ab]e to demonstrate the .
~ability to perform a total coliform determination by the mu]t1p]g tube technique -
and/or accurately answer 80% of the evaluation questions over th procedure ’

EXAM QUESTIONS

Topic: Introduction . : o ” t
- : —— ’
1. What does the presence of excessive numbers of fecal coliforms in wastewater
effluent indicate. with respect to chlorination? ) —

~

2. If large numbers of fecal coliform bacteria are present in wastewater eff]uent‘
what other type of organisms of concern may salso be present?

-

3. Describe the feca] coliform grourl'mth respect to’ the fo]]owmg charactemst:cs:
. a. __;l*;shaped ‘ . ’ - \ ‘ f
?E’-. gram ' . o " ‘
c. qProduce‘;____ when ferments lactose. S B
\Topié: Laboratory Equipment S | N ot

1. What would an autoclave be used for?

2. Why use an incubator for growing bacteria7 : x

3. State 2 reasons for using only a cotton plugged, sterile pipet when p1pet1ng
by mouth 1n a microbiology lab. - , .

x

4, Why 1s it 1mportant to properly rinse glassware after washing? . y

(421
.<
y—

What. dev1ce is used to test the pH of growth med1a?

6. What dev1ce is-used-to transfer the bacter1a from the positive presumptive test_
into the conf1rm1ng media? o~ 5
.e . } .

&
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Topic: Laboratory and Med1a Preparat1on :
1. State the 2 th1ngs a d151nfectant is used for. D.
2. Why is the sample bottle wrapped before be1ng sterilized?
3.. State 2 ways to obtain disti]ied-water. .
4. ‘What are the .2 chemicatls that can be used to buffer sterile dilution
_ water? ° ' , a .
5. Is the growtb media for-this procedure sterilized in a hot air oven or
atoclave? ' . . .
*6. What would ‘an autoc]ave cycle of 15 min.. at 121° C (15 psi) with a rap1d T
exhaust and a 10 min, -allowance for dry1ng be used for? .
7. Where is sterile.distilled buffered water stored. - ;
8. Why must paper wrapped eob}bmépt reméio'ary after sterilization?
9. }{st the steps in proper g]assware'washing. /;/ . . | |
10, ‘1s tap water of sufficient quality to use for growthrmeoia preparation?
Topic: Samp]ibg . : -
1. What-chemical is used to oech]orinate a samo]e? )
2. Why is a sampling tap f]aned with aloropane torch? Te )
3. How long may a sample be he]d/before 1t is tested for. fecal coliform.

bacter1a?

4. What happens_to the bacterial population if the sample is not Kept-
chilled? .

Topic: - Sampde Dilution , . ]

1.. Should sample d1]ut1on ever be necessary when sampling Wastewater effluent?
2. D1agram how to get a 1:10000 dilutio

Top1c Mu]t1gJe Tube Test Procedure anﬁybata Interpretat1on

1. éhy is the work area d1s1?ﬁected 3 d1ate]y before test1ng beg1ns?

é. wh1ch broth is 1nocu]ated direct)y with the water sample Laury]l TnyptoSe

Su]fate or E. C. broth? T .
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Pége 3 of W
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3 — = - —
3. ~ At what temperature are the inoculated tubes ihcubated for the conf1fm1ng
test? oo
4. Is it necessary to use aseptic}technique-in p]antiﬁg the sample in the
presumptive‘growth media transferring growth to the confirming mediaz
‘5., How are ‘the o1d cultures processed before test tubes are washed? .
- ¥
6. F1]] in the ten blanks with the correct information. 7
. | _ '
. Inoculate Presumptive Media
. Incubate
/ at (1) ° ¢,
for (2) Hrs. -,
f — - 8 — gi
- (4) (3 c
. Return to
' - incubator
, for (5) hrs,
. > - r _ : 1
| (6) (1)
) _ J
' Transfer to o ” o .
confirmin _ L z
media and> s
¥ 7 Jincubate at e o .
(8) - 0¢ for ' e
‘ 1(9) Hrs. - - '
" .
r /| . s
Gas Produced No Gas .
_ - Th1s 1nd1cates (10) \
Ve ’) .
- ( * .
: “ *
r te
- : J ‘e . :
—
. ‘ y ]..3.\ ' ‘
} ~ N i‘) R - .
) T - 2
. " - !
‘ 1 - 9 l . J ')_’S
¥ . - 9 : ] ,(3
L * - . ’ :
-9 . v - - ( f . 't,
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7. What is the fecal coliform MPN Index per 100 ml for tMe following test
» data? L )
.Sample Tube Volume Date” ,Presumptive Results Confi rmed Tech.
No. No. Inoculated Inoculated , 24 Hr. 48 Hr. Results Initials
( B \. N . M
1039 1A 0.1 ml 3/10 - + + N4
. Q
1039 1B 0.1 ml 3/10 - + + e
1039 1 *o1m 3/10 - - (e
1039  2A 1 ml 3/10 + + e
1039 2B 1 ml 3/10 - + - Lé
1039 2C 1 m 3/10 : ( - ey
k' 1039 3A 10 mil 3/10 + \ + ya7 )
1039 3B 10 m1 3/10 - + + . el
1039 3C 10m’ 3/10 + 4 _ P
Combination . ‘ - —négY-C.cTnﬁdel:nce — T— a
R of Positives . Limits
— 7 MPN Index — .
.3 Tubes Per Dilution /100 ml Lower Upper J
- 0-0-0 3
0-0-1 3 0.5 9 \
0-1-0 3 i 0.5 13 8 . .2 .
0-2-0 .
fo-0 4 0.5 <20 ‘ )
) SEERG Kl IS
. 1_1_0 . . ) . Y. H) .
1.1 . 1 -3 \4 S
1-2-0 11 .3 4. % . N
) 2-0-0 9 1 36 o
2-0-1" - 14 3 37 e
I 2-1-0 15 3 44. 5 ) ;
2-1-1 20 . 7 89 - >
2-2-0 ,. 21 A 47 ° S T,
2-2-1. ST 28 10 150 P :
T . 2-3-0 - ;- e ’
3-0-0 23 4. 120 ° -‘J
3-0-1 39° 7 . 130.- A R
3-0-2 64 15 . "380 L ‘
4 | 310 43 7 » 210 i e '
‘o A 3-1-1 75 1A L - 230 e .. :
\\ . 3.1-2 , 120° 0. 380 . L . PN
. ' ' N .. -, - : T Y
o3240 93 15 380 ° Y 2 |
3-2-1 159 .30 . 440, ) {
. 3-2-2 ' 21 3., .470 =7 . :
3-34 2 3% - 1,300 :
323-1 460 71 . 2,400 » ~ g
. . 3-3-2 1, 100 "150 . 3,800 . ) )
BT < 333 2,400 1 3 e . TS = b
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EVALUATION - PART A.

4

. 1. "Chlorination has beerf

6. a 3 mm. inoculating Joop *

.

,.\*.

“ Answers
_ﬁ-——

Topic: ,Introﬂuction\

insufficient..
' ’ \ 9
Disease causing micro- *
~ef'ganisms.
* <

2.

3. Rod -
Negative

Gas

a.
b.
c.

. Topic: Laboratory Equipment -

1. Sterilizing héat stable
" equipment ‘and liquids.

or

. Processing'o]d cultures
before disposal.

It provides a controlled
environment for the bacteria
to grow in,

To protect the sample from
contamination. To protect
the lab technician from
contamination. '

L

Rinsing removes detergent
residue which can #nhibit
bacterial growth.

5. a pH me£er X

, a ’ '\ t -— - N
Instructor Notes: ' -Instructor Outline: {
' Give the partihipants a,sample to analyze by the
.= . muttiple tube ‘method and/or the total coliform -
| multiple tube evaluation questions to answer.

7

é &

“~

Jr
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FoduTe No: , = N , \ '
B ) EVALUATION - PART A.
"Instructor Notes: ° L« Instructor Outline: -
LI .t . ) 1]
) _ . ) N - T
< Topic: Laboratory & Media — r
Preparation . v .
1. General Laboratory Cleanup ( - :
Cleaning up spilled, bactema] 0 J
cultures.
. <
2. It allows the sample bottles | v cC
tobe stored without .
becoming contaminated. ® Y
3. Purchase a d1st1]]'at1on unit 5 P .
and make »it or purchase the <
distilled water from a - ‘
reliable source.-- v . '
4. Peptone ' e MY
ROy (Potasswm — \
dlﬁydrogen phosphate) N ' 7
5. Autoclave ' . ] - "
6. Sterilizing dry goods \/ T
"(i.e. glassware) ’ &
7. *In the refrigerator "
- . ¥ ! A
8. Bacteria is able to move P ' ’
* through wet paper \bo}m_s : .
contaminate the cont . .
- but not through dry paper. . , :
. . i R
9. 1. - Wash in hot soapy water. ~ -« -
2. Rinse-“in hot tap-water, ~
T 6 - 12 times . ? ' . -
,3. Rinse 1 - 3 fifes in, S <
distilled water ] ,
4, Air dry ’ LY { -
© 5., If spots appear wheh dry, A '
.rewash ’ vt A
110, Mo : P | S
Topic: Sampling , ' A
”» “, 1
1. -Sodium thiosu]fate . . - |
2. To incinerate the bacteria - _\ / ; - 7' ,
RCRIS S o .7
- . .J' \ ;- . '1 02 ¢ . : |
- . : ’ , '/~ v /

ot AP W
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} - [TodleWo: [ - 7 T | >
: . EVALUATION - PART A, : ' .
Instructor Notes: = Instructor Outline: . ..
, , ] .. . R . . o -
cc | 3. 6howrs N~ 5 |
g ] \ . . .
4. It will change first with . "~ . : _ :
growth followed by rapid Cos L ‘
die off. _ o .
- . \ - -«
Topic: _Sample *Dilution - - ’
1. No R ’ ’ t
oy > ! : . - . .
2. Sample,_1 m] 7 . ’99 m] d']ui:ion bTank ’
) ., 1 m] , [} ¢ . v
. u\ v - - .
. o 99 ml dilution blank '
| . |fhis Ts the 1:10,00 . S
T ‘ . {gilutjon S ‘ ) .
. . v ( : -
Topic: Multiple.Jube Test . N . .
Frocedure & Data}mterpretation ' R ]
‘ . v . l~.
~|'1. Disinfection removes most . . . \ .
/‘ dust and bacteria from'the ) . o ) T,
work area and this lowers ‘ - . s o ‘
<.’ the risk of contamination. 3 . " S
2. LaGryl Tryptese Sulfate Broth| .. .
- » -t 4
3. 44.5% 0.20 C I -
7 - . . ‘ . ..1 ' . .o :‘/J ‘ - :
o] 4. Yes) ' - 4 - * - - . » : ' U
5 Th?ey are sterilized in an
autoclave. S : ’ Sl :
: » A \
.| 6. (1) 36.£0.5%¢C . : S
2 .(2) 24 - 48 hrs. - S e -
. No gas ; . , ) y +
\$4 Gas-produced - - . B : S ’
24 hrs. N N .o -
. "y (6) Gas produced . l - : S
N . 7) No gas N\ : <o
8)'$4.5 to 20 ¢ , o : )
o 9) 24 Hrs. ‘ ; : < o, . g
S (10) No fecal coliforms presend - : ~ ' " '
s e " ‘
’#} .7. 120 fecal coliforms/I00 mls. L ; o o\




~ \
. X . Page 8 of - 114
, Module. No: Module Title:
' |l . ’“‘ ) Fecé] Coliform Determimatjon‘of Water and Wastewater Effluent
N - ~ * . 1 Submodule Tit1e‘ . L - v ’ .
o | Approx. TZ?Q: . M. F. Technigue S Y
, \f,l : . EVALUATION -paTE

' Objectives: ' . : T ,
Upon completion of this module, the participant should be able to demons trate the
ability to. perform a fecal co]1form determination by the membrane filTter techn1quel
and{or accurately answer 80% of the evaluation questions over. the procedure

EXAM QUESTIONS . ;
‘ IQp]C' Introduction
| 1. What does the presence of ]arge numbers of fecal coliforms in the final

chlorinated effluent?
&

]
2. . Why is ch]or1nat1on not required, durlng\\be Minter months for some waste

. treatment plants?
. 3. Descr1be the fetal coliform group with respect to the fo]]ow1ng character1st1cs
i a. .Shape ‘ ‘

b. Gram < ¢ ' -

. c. Found in ‘ only differentiated from other .celoform

bacteria. o ) ]
- d. By their ab1]1ty to-grow at C. . .

e. Colonies grow wi th 2 .~ "color on MFC med1a P

”4.‘ Using the membrane filter te@hn]que the fecal co]1form month]y average must

not exceed per .mls. in order for the effluent to meet current
standards. ' - . ‘ < .
Jopic:’ E%boretbry Equipment > E
1. What would ah #utocTave be used for? ’,f
2.. Is a 44.5° C. + 0.2% C. incubator usually a circulgted water bath incubdtor or

a circulatéd warm air 1ncubator? , © o

3. List the 5 pieces-of equ1pment in use 'when filtering a sample.

- 4. State 2 reasons for using only a' cotton E]ugged sterile p1pet when p1pett1ng
"' by mouth in a m1crob1o1ogy lab.
\ ' 5.. Why is it impartant to properly rinse glassware after washing? <
- ) . - : - . . - “ S
) o -

»
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-
.
.

2. \{:agram how to get a l: 10000 dilution,
. Topicy

.‘_::%\

6. Nhy‘musf bacterial Cu]ture§’be'steri]ized before béing disposed of?

Topic: Laboratory Preparation
1. State the' 2 things a disinfectant is ysed for.

Why is equ%pment packaged or Wrapped before being sterilized? -
State 2 ways°to obtain d1st1]]ed water .. '

Nhat are .the 2 chem1ca]s that can be used to buffer sterile dilution
water? -

S ow N

AN . »

5, Is m-FC growth media sterilized and why? .~

6. Where is the 1% Rosalic Acid so]ut1on stored and how long can it be kept? -:

7. Nhat canﬁot be ster1]1zed in a hot air steri]1z1ng oven. )
8. List the §teps in proper‘g]assware wash1ng. "7?
Topic; Sampling : \) ]

1. What chemical is used 'to dech or1nate a sample? RS

2. What happens to the bacterial popu]at1on if the samp]e is not chllled?‘

3. Nhy is a string or slip of.paper put between tbe sample bottle mouth and

:the ground -glass closure before ster111z1ng? .

TQEJC. Dilution - . -

1. How\many mls. *of sterile d1st111ed buffered waten>shou]d be in the
dilution b]ank’ . ) ’ .
< - ¢ ”~ ..

Membrane Filtration Procedure

- ¥

* Why:is the work area d1s1nfected 1mmed1ate]y before testlng ﬁeg1ns?

w

b

r

why is the filtering funnel rinsed w1th ster1ﬂe d1st11]ed buffered‘Water
after the sample is-filtered? ‘ . P e

3: iwhat traps the bacter1a and provides a surface for colohy growth when a . ) m

sample is filtered .

4., -How are ster1]e membrane f1]ters hand]ed?
. N J t

peoy
PP TR
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T C A

5! Why is the cu1ture d1sh 1nVerted dur1ng 1ncubat1on7 ' .

6. wgat is sthe proper 1ncubat1on t1ne ang temperature for the fecal co]1ferm °
T tdst?-

3 . .

Topic; Lounting Procedure and Data Interpretation and Evaluation

A What i§ the properiiounting range? .
2. Descr1be the appearance of & feca1 coliform co]adzgﬁhen grown on m-FC f
media. . ’ S
» : . ‘ v _
3. Give the fonnu]a f&( computing the number of fecal coliform bacteria
per 100 mls. sample. ) b . -
. &,. . ! .
. i /
~ \
. . )
: \ e

' t [N hd \
- 4
5 .
. ' M .
v . s
\d Ld
N . ) . -
.
’ . ‘ .
L]
< »
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. 1.
2.

.

Steriliiing heat stable
- equipment and liquids.
N ®

V4
A circulated water bath.

Vacuum source

Vacuum tubing %
Fi]ter1ng flask + . .
Filteripg *funnel :
Membrane f11ter

(1) To protect the samp]e

ixnnLcontam1natlon . '
(2) ‘To protectrthe 1ab -
technician from contami

etergéﬁt
can inhibit

- Rinsing remov
residue

‘sterilizing kills the bacterid

thereby protecting the
environment when the CU]tures
are d1sposed of.

1 . ¢

¢ L : ' ' . ~)//} ' ////)7\ 4
’ . . ) - ) 2 ' o S
. . ' ) ot Page _11. N LI
, 2 . 7/
" Module No: ‘ o R L
- EVALUATION - PART.B , ‘ b 4
* . . | Instructor Notes: structos@utTine: . DA
- L " //
" ' i ) / ; ..
"‘ Answers » 1 * s " , Ki //. \ .\
Topjc:' introduction ’ - T
T 1., Insufficient treatment or no ) s ’
chlorination, : ‘ > :
e ) . . ) -
. 2. The cold temperature will aidel - : /// . ‘. /
in stream reclaimation by . /// .
- i rapidly’ k1111ng the bacteria. L. ‘
3. "(a)~Rod shaped@ )
) b) Negative —
c) Fecal matter -
d) 44.5- -
o » . ¢
4. 400 per 100 mis.
7 : Topic:’ Léboratory Egtipment h
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‘Modulé€ No: g . P L. - S
e .| EVALUATION - PART B ) , o _—
‘/Instrﬁctor Nopes: i ; {nstructor Outline: .. - . & BRI
Y . . . ) e — % —
| Answers ‘ ‘ . : ' . S e
———— / . P < ' / ‘ . .
Topit: Sampling - ot K y -
1. Sodium Thidsulfate . A _‘//-" .
2. Itwill change, first with LY _‘ : ’,/ - J"/ * * i
, .growth fol preq bw.rapid die « T .
N ~ off. . . \ // . ,,f'?l . S s 4“"
3. .To keep them from sticking . B \- ¢ r . .
together due to a vacuum 1 . 7 A ! .
being formed in ‘the bottle e, 7 - B
while cooling. . J e . . CTA
Topic: .Dilution e yd > -t .
. s - ,/ e > e . .
1.-99 mis. + 2.0,mls_ S -t -
' . . o 4 )
“12. Sample _ 1 ml. ) 4189 ml. dilbtion -blank . : :
b : . _/A?’ ’ / '1 1 . . - ) .o .
B - . m . . . . . ~ .
- “ /\ ! ) . . M , !
. Th1s ‘is’ the S 99 ml1, dilution blank . R
-. 1 .10000 dﬂutwon// / ) ‘ - T
| Topicy Membrane W;#atmn oo . L. . .
Procedure - 57 / ' - . “a , oL .
. v ’ T - . i . > f Al .
11 D1S1nfect1oﬁ removés most . * . - .
dust and Bacteria from the ‘ T e B - .
work area and this lowers - B 5 ;
the rf’sk of contammatmn. L R e
-2 H > . ? . Lo ¢
The rinses remove the bacteria ' L ..
AMvich adnered to the sides’of . ~ : . : . ]
~ the funnel_and deposits them . . e -
Vo ,on the membranfa filter. | ! . . e, LY ,
" 1.3, The membrane filter ° o . . ' . . '
N . ’ -
4. Membrane filters are handled ° .o - . .
-by.flamed forceps on ‘the | . - - ~
outer 1/8/‘lnch only. g . e T L
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T Module No: -
, « | . EVALUATION - PART B

7

Instructor NOtéS'
2

Instructor Out11ne

Topice

Laboratopy & Media Preparat10n

.‘

ANSWers-

*

1. {1) General Taboratory

: cleanup ~ \

(2) Cleaning up sp1]]ed
bacterial cultures

Pal

2. 1t allows the’'equipment to be
stored without becgm1ng
contam1nated

3¢ (1) Purchase a d1st111at1on

unit and make it, *

(2) Purchase the distilled
water from a reliable
source.

-

| 4. § g Peptone

KH2 POg4 (Potassium’
dihydrogen phosphate) _

5. m-FC growth media is hot
sterilized because i
heat sensitive components
which will be destroyed at
'ster111z1ng temperatures

6. Keep the 1% Rosa]1c Acid
. solution in the refrigerator;
for no more than 1 month

7+ Rubber, p]astlc and paper
’ 1tems and all ]1qu1ds

8. (1) Nash in hot soapy water

) Rinse in hot tap water

6 - 12 times

) Rinse 1°- 3 times with
distilled water

) Air dry

. \(5) If spots appear when dry,
. \\\ rewash :

“contains

3

N

Pt
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" . o A ~ " Page 14 of 14'_
oduTe No: ‘ v 3 - ] >
‘ ’ R EVALUI}T-ION* - PART B i '
Instructor Notes: Instructor Outline: :
Answers P . \
-5. To keep the moisture under the| LR
- membrane - if.moisture collect§ ° )
on the 1id, it will drip onto . =y
the membrane surface -and " ' R
distort the colony growth. Y
» A ’ . N v " R .
6. 44.59 C.. +0.2° C. for 24 + : . ‘ '
hrs. ' o o
~ ( - l
Topic:, Counting Procedure and . . .
Data Interpretation and Evaluation , ~ .
1. 20 - 60 fecal coliform : .
. colonies ) - ‘ ,
L }
2. Dark blue bacterial colony. . -
3. count '
amount filtered (mls.) % 100 .
- 3 !




