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© SUMMARY n Page 1 _of 24

Module Ho:

Modu]e Title:

‘,TQtal Co]1form Determ1nation in Dr1nk1ng Water

Approx. Time:

29% hours

Submodule Tit]es.
b. Multiple Tube Technique
2. Membrane Fiften Technique

L]
»

-~

Overall ObJect1ves

!

P

Upsn~ comp]et1on of th1s course,™the part1c1pant shou]d be a
total coliform level in drinking water by the mu1t1p1e tub

e to determine the
and/ors the membrane

filter technique- . K

\ iscussion . ' o

Instructional Aids: _ ' : : 1

. [Handout A

Handout B~
Transparancies- .,
Necessary Laboratory Reagents and Equipment

LIS

Instructional Approach:

Demonstration .
Laboratory.practice vt " - . C

L]

References:

R Standard Methods for the Examination of Water and wastewatgr, 14th Edit1on.

2. Simplified Procedures for Water Examifation (ANNA~M~12)

3. Basic Laboratory Skills module ) L g v‘ '
) - \)- S ’ -
\ - “.,
Class Assignments: . AN e -
Read Handouts A & B ~ ) I
Test a drinking water samp]e by : the mu1t1p1e tube method PR :

fest a drinking water semple by the membrane filter tephnique.;'. '

. - s - M .
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{ . * '

1 “ .

L, o~ . e ¢ . ..
‘

' ’ - o ¢ -
. - )
~ ! . . Y



""‘“\

' ‘ - ge 2 of 24 )

N metoofa,
Module Ho: Topic: L -
' * | SUMMARY A\ o

.'Instrdhtor Notes:

Instructo;Qngjfne:r L. : ,

1. Handout A
Transparancies:

"[2. -Supply all necessary
_equipment fér the
| - participdnt to complete

-. on actual. total coliform |,

e 3 determination by the

multiple tube method. *

3. Handout B .
Transparancies o

4. Supply all necessary
equipment for the ’
participant €o complete
an actual total .coliform
determination by the
membrane filter !
technique. *

I

The use of technical bulletins
supplementing.information in st

. s },

..|* List of basic laboratory

reagents and-equipment necessary
included in student handout.
s

-

From the major manufacturers may be helpfu]
ident handouts.

techniq

- for total coliform-density. "\,

Discuss and

, 7
demonstrate the mu]gzﬁg; tube
method of tot

coliforn §etermination.

Have participant\anaiyze a given sample for
total coliform dengity. . j>
Y 4 \\ N +

e membrane filter .

Diécu55£gﬂa demonstrate “he n
 determination.

of. total colifo

\

Have participants analyze a\\jven sample .

. o
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"1 Module,No: | o | Modyle Title: ' ' o , !
oo | Total Coliform Determination in Drinking Water - . ‘
-Submodule Title:  _ ! ”
. N et
Multi
Approx. Time: ultiple Tube Method ‘ .
oL Topic ey ’ ; -
; L . 2
2 héurs - Introducti on - &
Objectives: . ® .

Upon completion- of this module, the part1c1pant shou]d be ab]e to: ‘_ ’

1.
2.

Descr1be the need for testing for the’ presence of tota] cohform bacter1a 1n
drinking water. . :
Give the total cohform standards for dr1nk1‘ng water as set forth by the

U.S.E.P.A.

'
»

v &

v

.‘fi

In'structi onal Aids: S . i

Handout A - Section #1

~ 7 -
.
,

{1nstruetiona) Appro&ch:

Discussion ~ .« o e

v - 3 A

13. Basic Laboratory Sk1'l'ls goduqe». IR

References: U L R * %
1. Standard Methods for the Exam1nat1 on of water an’d Wastewater, 14th Ed1t1 on.

l —-.v =

2. S1mphf1ed ‘Procedures for Water Exam1nat1on (AWWA M 12)

i . Lo . ” Y . - - . i 1
4
- - . ¢, I - o

. . s - L4 . . N .
a .. . 2 .

Class Assignments: - . ' S , v,

J1. Read Handout A (Section #1) R ' o

. The, Tearner will provide the number (Figure only) of samples req-uiyecf/to
. be tested for their distr1but1on system.

*

<4

!

' ey
e . - 5 .

- L4 LN

. . .C, Q . e b,

-’ o ~
4 had . P
. . , .
. . S

.



- | * « R “ S
* ¢ .? l‘- * - e
) -}l -~ ¢ “e < -
L 1 —~ * , f
‘0 . \ . . ¥ - {?; ) . |
. v B} . *»/ “
Ca e % ) _ . BN * .
’I *y . } - .
% Iy - Ad .. ‘
e 3 Page 4 .of 24 .
— S8 . I ——
0 i v - > |
Module fo: - Topic: I 1
e v L] . et >
' ~ . «, | Introduction’ . L , X
foom &, 3 Ty l.: ) .I . . "
Iistructor lotes: N Instructor Outline: -
> . ) d -
. - » A L} N
Handout & (Section #1)- 1. Discuss the need for the de;ermmatwﬁ
- . B for Teta] Co'hform.
PR . , N -
> _ 2. Discuss the number of samples to be
. . N . testeqkras .required by law for Total
. Y Coliform Determination. _
-0 " 1 3. D‘ISCUSS the bacteri 010g1ca'l standards for
' drinking water supphes required by __
S . ‘ ) USEPA ,
~ ') \ ! '
‘ N Ask 'learner to determine the number of
o, A . samp'les. to be tested for his/her ci ty
. * . y - or town. )
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\' . [Module HNo: . | Module Title: ( , ]
' - ,To};a'l Coliform Determminatton in Drinking Water’
» .\ -
~| - " | Stbmodule Title: . e ’
|3 . . -
Appirox. Time: Multiple Tube Method
- ‘ o ] Topic: |
' " 15 hours- . App'hcab'le Basic Laboratory Sk1l'ls ReV1 ew
» .
o . Objectives: S " : I
. ¥ ) . SN . . . .‘ ) »
. ‘1 Upon comp'letion of this module, the participant should be able to:~
. 1. desoribe necessity for laboratory practices including:
) ~ a. Setting laboratory rules _
. T .b. Proper glassware cleaning & storage : . r i
v SR " €., Aseptic technique: -
' ‘12. Identify and properly use major laboratory equipme . -
? ’ 3. Explain proper sampling and sample dilution techm%ues -
. e \ 2 L
. ) Instructional Aids‘ ) Ct Z
-+, |Handout A (Append1x A, B, & C) ,' . \
S Transparancy #1 ’ \ ‘ o ,
'3 . . ' A .‘~ . K °
Necessary Laboratory Reagents and Equipment *  ° ' . .
S - AP N . 4 - . M
g Instructional Approach: .- | ,
Lecture . i o o
’ * Discussion -
Laboratory Pract1 ce oo o o T
A ) - ’ . ' [4 " .
- g
- b References . . .
1. . Standard Methods for the Examination df Water and astewater, 14th Edition.
) 2. S,;mp'hﬁed -Procedures “for Water Exam1nat1on (AWNA-?T-IZ) M
. ;|3- Basic Laboratory Skﬂ]s modu]e )
I Class. Assignments:
.. .. [Read Handout Appendix A,’B, C * - o : ‘
ot ~ Prachce using major. 'laboratory equipment . e
Lo i 7

e R
e ) L * . : a ' ‘ ,f B . K
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\ Module Ho: 1 Topic: (,z .. ~
- “Applicable Basic Laboratory Skills Review
. Instructor Hotes: " '{ Instructor Outline: T ' -
v . = . |Review bas1c 1aboratony skills
© | module’ N
Handout A (Appendix A) N 1. D1scuss the importance of setéing )
- T Yaboratory rules on: - ,
N
~ | - -“Clothqng- . - - -
' b. Safety &=safety equ1pment
' c. .Record keeping
: T | Handout A (Appendix A) 2. Discuss and demonstrate proper methods
' ‘ ‘. of glassware.cleaning, g]assware storage
-~ -
+ _and aseptic technique. | ‘
‘ 2 Co \\fg. List and discuss the use of major 1aborét
: . equipment including: )
' ' ' a. AutocP%ve
“ ‘ ' SR b. Sterilizing oven <
\ X . c. Incubators - ’
d. Distillation unit .
: e. Glassware washer & L
* | Transparancy #1 -~ f. Refrigerator ‘
Handout A (Appendix B & C) 4. Discuss samb]1ng-and sam}
Put emphasis on areas of . 1 5. Have pértfcipants practi}ii' i
" | procedure where errors: occur equipment R
and their affect on outcome o5
S .l \ ] " , ii“v
N - . [} -~
f - i‘i 2,
* . 7
. o
~ . N oot
I |
— N “ k 4
/ -
. ‘ ¢
2 \ o -
\ \ ' .
| SR I IR " |
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e T : — »
* <. . [|Médule No: odule Title: :
) \ 'Y ) , “r ) . - < L . \‘
= ; { Total 'Coliform Determination”in’Drinking Watér
e . Submodule Title:® : T
— . Multiple Tube Method
- Approx.‘Ti_me: : : -
- RPN Topic: *
) _ . ;
: 3 hours Equipment-and ‘Media Preparation .
(. ' ‘ 'Objectives: ' , , T
Upon commetien'of this module, the 'participant should be able to: .
1. List the bench equipment needed to plant and transfer ‘water ~samp1es
2. Describe and demonstrate preparation and use ‘of: LT
) - e -y
a. Culture media and culture tubes : -
; b. Sterile dilutiog water ' .
A R \ ~ .
. Instructional Aids: . : ¢
-~ " Ll’r‘anspar‘ancy w2 S - L
Handout A (Section #2) 4
Demonstration - ' . . CL. N
‘Necessary Laboratory Reagents and Equigment . -, :
- i N o . \ ) i} ' /‘
lns_gructional Approach: , : ‘ . - ) _ N
Discussion : C .. .o '
.« Pemonstration '~ . ) T
| aboratory Practice : . \ ,
' ‘ References: ’ o B : .
.. % 1. standard Methods for’ the Examination of Water and Wastewgter, 14th Edition.
» ) “le. S1mp'l1f1ed Procedures for Water:Examination (AWNA M-.,12) ":‘\;
T _J |3 Basic Laboratory Skills mod}ﬂe -
. _ :
: Class Asmgnments . , ~ ' 0
Read handout A - Secj:1on #2 .
Prepare  growth media :
v Prepare culture tubes , ¢
Q ‘ B . R . : . \
ERIC T 10
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. ) Pdge g  of 28
Module Ho; Topic:- . L x -
- ‘ p ‘ \l’; / ]
Equipment -and Media Preparation e :
Instructor liotes: o | instructor Outline: i .
ﬁandout‘A'(Sectioh'fé) ‘ 1. List and demonstrate use of bench
’ ) . equipment -needed to complete test
-{Demonstration procedure. , . ¢
.fransparancy #2 . 2. Discuss preparation, use, and storage
v / of sterile d11ut1on water.
D e 3. Discuss and demonstrate preparétion of:
. a. Culture media '
N . b.  Culture tubes )
4+ <
- - 4. Have learner practice preparation of !
) _ . Culture med1a and tubes. L g
' . ) - // \‘\ N
s K .
) _f?'. -‘ ° N ¥
[ . — . :
_’ ‘.Tr\ -
‘,’,' - .i - ,
- bl / ’ :/ .
~ 14 \ ; > -
' > // :
. ! ‘ o r_ ' -
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) A N .
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Module HNo:

" ‘page 9 "Qf
ol = Module Title: 4 '
’ Tota] Cblz//

form Determ1nat1on 'in Drinking water

Submodu'le Title: ) o

1.
2.

Upon ngpaet1on of this module, the pqrt1¢1panf should be ab]e to:

List the character1st1cs of .a pos1t1ve test.
Discuss and demonstra?e proper technique for:

.AApprox. Time: Mu1t1p1e Tube"Method - T f“.-
‘ * s : TOpiC . . .o
- y -
6 hours Test Procedure . : : .
"Objectiveé' ) \ - ' o~

a. Planting sample
b. Transferring growth from presumptlve to conf1rmatory med1a
. .c. Recording data obtained from analysis ~ :
D1scuss importance of proper jncubation times, and temperatures -
N . 4 - M ~ - -
. = — - Y
Instructional Aids: . ' o e
Handout A (Section #3) g .
. « | Transparancies #"-.‘5 )
’ ' Necessary Laborat¥r Reagent§ and Equipment
‘ ‘ : 0 - - . o . ‘ e -!, 'p'iL < '
_finstructional Approach: e ;
Discussion o St i .-
* ) Demonstration . .
Laboratory Practice * . . 7 —
_ References : ) ,‘ : oL

B : S¢hndard Methods. for ‘the Examination of Water and Wastewater, 14th Ed1t10n

. '2. Simplified Procedures for Water Exam1nat1on (ANWA-M%IZ)

- . L - ' .
~ _°|3. Basic Laboratory Skills module - _ : L : [/
' .~ N {Class Assignments: ) p <. :

. Read handout,A - Section #3 . ' .o

' ractice tube inoculations “ ' N v . Y

. ft. Planting sample using pipet T ‘ . )
o 7 R. Thansferring growth us1ng loop c :
ig " ’ L

ract1ce record1ng dat
¢ '-. . ) . . ) . ) ¢ . /
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", . © .., Page _10 of 24
. |Module Ho: Top1c. N . . , ’
;P . - Test Procedure ' oL Lo
L W N \ “‘Tstructor Outline: o~
/ 4 - - ‘\ — — — ~ ' 4 A . -
' Handout A-- Section #3 1. yDiscuss test procedure ° . T e
e ' ~ T s . . S
Demonsfration 2. Demonstrate: . Lo
Transparancies 4 3, 4, 5 a. Use of'p1get “for p]antmg sample = -
C - : b. Use of loop for transferring  growth
b}
BN AN S 3. Describe appearance of a positive test
° : ‘ result and what to do w1th it. .
) 4, Demonstrate proper method of recording
"~ test data. ' - .
. ) . 5. Discuss and”d'emonstra‘i:e proper disposal
: . - of used cul)tune tubes. - : co
. ‘ 6. lal.ve learnerplant samples in 15 tubes and
' ' transfer the positive growth tubes and
. / o record data on worksheet,
. h ) * -
. . b - ’ ¢ -
. . ! - . ‘ ‘ ’ 19
[ / ) . 4’ ) ,/‘ - .
- / ’~ .
> @ &’
0./ ’ . ' . J
& ’ .
. ¢ , b
¥
| ~ f 13 . : :
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Module No:

Module Title: B :

Total Coliform Determination in: Drinking Water

‘e

i Submodule Title:

| :'Apbrqx. Time:

+« 2 hours:

Multiple Tube Method -

Topic:

Data Interpretations

ObJectives

range.

'’ -

]

Upon _completion of this modu]e the part1c1pant should be able to’

.
%

1. Determine ‘the total coliform level found in ‘the dr1nkqng water sample tested.
2. Describe what to do if the results of the ana]ys1s are not w1th1n the normal

3. Given a set of test results determine. whether the water 1s bacter1o?og1ca11y
safe to dr1nk

| 1nstructional Aids:
Handout-A'(Secvion #4)

'Y Transparancy #6

\'c

2

Discussion

-

N N ‘ -

Inségqctignal Approach: .

{References: .
1. Standard Methods for the Examination of Water and Wastewater, -14th Ed1t1on

"';t Simplified ProCedures for Water Examination (AWWA-M-12)
3. Basic- Laboratory Skills module .

]

°

.
a

\

A% , - .

Class Ass1gnnwnts '%
. Read Handout A - Sectybn #4 . . )
P ., Pract1ce calcuhat1on and data interpretation. @ .

0
* EAY

~

A
’
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- _ . _ . Page 12 of "24 ..
e - Module Ho:"™ * * ~ Topic: ' ‘ . o . ' i
S P PR . - | Data Interpretations o
ot ‘Instructor.l:o}es: -'r instructor Outline: i
) L * - | Handout A (Sectioh #4) 1: Discuss the acceptable Total Coliform L 1
"| Transparancy #6 N - 2. Discuss what to do if the results of/the
) e - - analysis-are-not within the Normal, Range
. ’ ' . o " “including:
- T . ' : a. Increasing the frequehcy‘of testing
: — ' b. Reporting to Supervisor
) 3. Discuss factors which errqneous]y affect
‘s test resu]ts
| a. Errors in sampling
b. Erros in Lab technique
. c. Errors .in calculation
) * |4. "Discuss whether any given water is
s - : ) - bacteriologically safe to drink.
-— . 4 . ) ' . \ - N ’ ‘
D - ~
- \ 6 h .
, AN .
| -ow
N A
~ . ot
— _ ¥
» . o v. *
®
- | .
' s * . ‘ /'\‘..,mﬁ“-""“"““o‘: )
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.
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Module Ho: Hodule Title: S I

Total Coliform Determination in Drinking Water
Submodule Title:

| Approx. Time:

,Membrane/F11ter Technique

r;‘

" . Topic: = - o <
3 hour . + | Introduction - '. . ' o ’ '
Objectives: ' ’ . .

Upon complet%on of this moduie the participants should be able to

1. Explain the importance of testind for the presence of tofa] coli forms 1n
dr1nk1ng water. .
2. Describe: . "
a.- The total cotiform group -, S
b. Water quality standards .. . \\\\;\\\
- - - L '’ \ <
Instructional Aids: ‘ . .
Landqut,B (Section #1) . )
. B |
..,2‘1 ' L .
Y V 'Y
Instructiona) Approach: , LT . ] .
Discussion S . ,
, o }/ —
References: S o ‘ ! -
B /Standard Methods for the Examination of Water and Wastewater, 14th Edition.
‘B. Basic laboratByy skﬂ]s modu]e. : D
'. '\ s !
lass” Assignments: : ‘ % R

c
Jead,Handput-B - Section #1 -

1
.
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) A c. -~ Page 14, of -24
Module- Ho: " topic: ' \ .
g ,;" g ' Introdhction . . .

¥

)

vi .
./}hstructor'uotgs1 .
4

g
]

-
~

instructor Outline:

\

Handout B -.Section #1 -

»

" 4

]

. b.

-

11. - Discuss the relationship between total

coliforms and pathogenic (disease causing)

bacteria. .

2. Describe the morphology of the total

coliform bacteria including:

a. Size

Shape- ,
c. Tolony morphology on m-Endo agar

3. Discuss total coliform standards for
drinking water including history.

. R

4, Ask learner to determine the number of

samples to be for his/her city or town.

‘
-

.
LY
AL




. Page 15 of _24

L . e
Modute_ No: Module Title: LoLe - L
’ ; L Total Coliform Determination in Drinking Wafer “ :1}
| submodute Title: o S
- - i Membrane Filter Technique " '
Approx. Time:. : Y
- Topic: \ R .
-1? hours Applicable Basic Skills Review .
Objectives: : 3 C .
., ‘ 3 . ' , G
.{Upon completion of this module the participant should be able to: -
1. Describé the necessity forfiab&?atony practicés including: .
a. Setting laboratory rules : : : o

b. "Proper glassware clédning -and storage ‘ e
c. Aseptic technique ° ' Vo

2. ldentify and properly use major léBoratony,equipment.

3. Explain proper sampling and sample dilution techniques.

. =

1

e

Instructional Ajds:

. Handout B (Appendixes A, B, & C)

i

r‘rranspéranc.y #1 ‘, y

Necessary Laboratory Reagents"and Equipment%

Lnstructidﬁal Abproach: . . N

Lecture
Biscussion :
Laboratory Pragtice ! S !
¢ I ;

References: cT : . . §;/// -
1. Standard Methods for the Examination ‘of Water and Wastewater, 14th Editjon..

12. Basic,laboratory skills module

' » 0 A ] .

s . . .
s . . . -
T

Class Assignments: - ’
# Read Handout B, appendixes A, B, & C /
P Practice usingmajor laboratory equipment

e

o . ’ ( N 18. . s
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Module Ho: Topic:

1

" Page 16 bf

¢-Applicable Baajq<§ki1]s Review

Instructor liotes:

instructor Qutline:

\modu]e .

"Handout B ~ Appapdix A ’

Review Basic Laboratory Skills

14

Téansparancy #1 .

Handout B - Appendixes'B-& C
. -

Put emphasis on areas of

procedure where errors occur |
and their affect on outcome.

~

1.

.N"

2 W

a.

o

)

- OO o
R R

° |

Discuss the importance of setting

laboratory rules on: -

a. Clothing

'b. Safety and safety equipment

c. Record keeping

Discuss and demonstrate proper methods of
- glassware cleaning, glassware storage,

and aseptic technique.

laboratory equipment including:

Autoclave

Steri]izing oven ‘
Incubators - ‘
Distillation unit
Glassware washer

Refrigerator !

 J

. :LiSt and discuss the use of major‘

Discuss sampling and samb]g_dilution.

Have participants practice using major

equipment.

\

9. -

19
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4 [ - ’ - p — B '
e Module..No: o ‘Modu1e Title.
L o | Tota] Co]1form Determination .in Drinking Water
/7 A . - ‘ - } A
o T T Submodule Title: | .
LY .} ' : "> - !
¥ B S - Membrane Filter Technique f . .
' N - |Appro%. Time: . q ’ ) , _
D A Topic: \ T - .
- . R t"3”hburs Lo Equipment and Media Preparaéioﬁ
. . . J -
; - GbJectives.‘ . ) ’ ’
) : Upon comp]et1on of this module thefpart1c1pant should be able to: ‘
N L1st the bench equipment and expendables needed to f11ter the water sample,
Jo . culture, the membrane, and count the colonies.
\\) - 2. Describe and/or demonstrate proper preparat1on of: s .
: - a. Culture media » - - N
~ - + by Sterile dilution water .
. c. Equipment and-expendables for test —
F" C’ ) » -' . - "
o Instructjonal Aids: - ‘ o
_ Handout B - Section #2 - ¢
Transparanc y #7 ’
monstration )
. Necessary Laboratory Reagents and Equipment
< * -
] Instructional Approach: .
Discussion : ) . -
Demonstration ot ¢ oy
) .abpratony Practice .
Referepces. =
1.

Standamqd Methods for the Exam1nat1on of Water and Wastewater, 14th Edition.
. 2. ‘Bas1c laboratory skills module’

, | Class Ass1gnments >

1. Read Handout B - Sect1on #2
2. Practice preparing:
a. Culture media

- | b, Sterile dilution water : ! ‘ |
3 Pract1ce prepar1ng bench equip?§z§ and expendab]es.

)
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Module No:

a

.
’

.-

~
.

-To

wr . s - - ——
. : . . . . .
pic "ea o r. ~)~: A .
g R . ,
;

Equipment and Media.ﬁgeparation

ey

glnétrﬁcto}}:otes:

Y
.

nstruetor Qutline: - : . o

. *

¢

P

BN

7 ¢

'126’//

“Transparangy #7 ;

Handout B ~ Section #2

®

e

1.

12.

3.

LiSt and demonstrate use of bench
equipment and expendab]e%/needed to
comﬁ]ete test procedure

D1scuss preparat1on, use, and storage
of. ster11erd11ut1on water.‘ y

D1scuss and'd onstrate preparat1on of

culture media.

@

4.- Have ﬁarticipant practice:

~%

a.
b.
c.

Pfeparfng culture media
Preparing dilution water
Wrapping bench equipment for ster1liz1

& I
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todule Title: -

o |
e
.7 page’ 19_of _ 24

{

X -+ % | Total Col‘rform Detbnmnatwn in "Dk nk1ng Water . v
o . - e -
Submodule Title: : BTN
Approx:» Time: Menbrane F11“ten Techmque ’*-,,\,, < o
; Topic ” Ty e s
4 hours Membrane F11trat1onﬂProcedure S
Objectives: . - A . e

-]

demonstrate proper techmque for -

1. . Dispénsing media (both broth and agar)

tive . 3 . _
Upon” comp]eti& oft this modu]e the part1c1pant shouid be ab]e to 'd¢§’CUSS and/or

PR E
“ 1 i v
4o s PR
H 4 .
A -
A 3 .

S5

4

>

L.
2. 'Assembling filtration equipment - / ;;f~ . . '
3. Filtering any volume of sample size * / Jf =~ ‘o Y . 2
&, P 'lattng and incubating inoculated membrane 'fj1ter T T .
h ) . “ :*i . .
. Ry Y
g) -h — _‘t - I,}??' . \ - D -f L4 ’ ﬁ‘?}?
}Instructional Aids: - g W’%f e, S
Handout B - Section #3 ioe afi .. b
Transparancies #8 & 9 - e L. . )
Demoristration .o, ‘ K o
Necessary Laboratory Reagents and Equ1pmentl "% 7, ..
. r —_—

L . ' . ’ffri_L asa-
Instruc'tional Appro'a_ch: ' j”;;:., , ..
Demopstration " e ’ - . o
Laboratory Pract1 ce . ‘ ﬂtl ; L

o~ . . A . ".u - ¢ - 'fo:' a. . ,,""‘ '

’

-

ir ; — <
References: ie
1. Standard Methods for the Exam1nat1o . of Water and Nastewater, 14th Ed1t1on.»
2.{ Basic .laboratory skills module ° ‘,f ,.,". oy ’ e
' ~. - >
-~ . . © > - .
. .

Class Assignments: \ S0 T , " X
Read Handout B'- Section #3. . » o~ . .

Practice procedure by assembling equipment, fﬂtenng severa] dﬂutions of a .
water samp'le, and p1at1ng and 1ncubat1ng the cultured’ membrane fﬂter




(_ * |Module No: | Topic: »

Membrane Fi]tration‘brocedure '

Instrdctorwuotéki_A ; instructor Ouflihe: L i ,
- . @ [ .
' (7%
_ . . —k . © ¢ w s
) Handout B - Section #3 ) Discuss and demonstrate preparation of work
Transpararicy #8 area. ‘
Demonstration L
- ) S ( 1. Disinfection -
; . 2. Equipment assembly.
. : h \"Q~, Dzspens1ng_9-Endo broth and m-Endo agar
v _{Handout. B - Seéif%n #3 Distuss and demonstrate sample filtration

Démon§%ratioﬁ and t;'ar{sparancy~ 11. Placing membrane in funnel
- . 2. Adding sample
3. Filtering and rinsing, »

‘ A . 4./ Removal of filter from funnel
Haﬁdout B - Section #3 Discuss and demonstrate culturing of hembrane'
‘Transparancy #9
Demonstration and transparancy P1ac1ng membrane on broth and agar based
°1. . media .
- - 2. Incubation

. ' ' ' Have Students practice all of the abova.

1 4]

‘e
LI

23 . L
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Module No: = Mbdule Title: . A
- "Total Coliform.Determination in.Drinking Water
2 [“submodule Title: - o ‘

- v .

Approx. Time:. { Membrane Filter Technique

| Topic: ~ L o
2 hours Counting Prdcedure .
Objectives: ° T R - -

Upon completion of this modu]é, the participant Qhould be able ﬁo}L
- A

1. Determine by exam1nat1on wh1ch membrane in a samp]e set requ1res “counting.
2. Describe proper counting methodology. . .
3. Demonstrate ability to differentiate between. tota] co]1form and non- tota]
coliform colonies and count total coliform colonies accurately.

v

.

N ' IR
 Instructional Aids: . ) . -
L I
Handout B - Section #4 ;
gJTransparancy #10 & 11 ,
onstration ' . .
Necessary Labbratory Reagents and Equipment ° .

or

{

Instructional Approach:

Discussion ’
Danonstrat1on
‘Laboratory Practice

- .
‘
) o ?
. ° N
v ’,

-~

T *

References: \ .
1, Standard Methods for the Examinat1on of Water and wastewater, 14th Ed'it:'ion.~

2. S1mp11f1ed Procedures for Water Examination (A WA-M-12). ’
3. Basic Laboratory Skills module

Class Assignments: . . »

Read Handout B - Section #4 3 .
Practice counting total coliform colonies on mémbrane filters

A

- - 24




Mdddlé Ho:

Topic:

Counting

Procedure - 8

~

Instructor ‘liotes:

o
A)

T
PR

~fnstructor Qutline:

-

Haﬁdouf B - Section #4

T}ansparancieq #10 & 11

Demonstration

hethodo]ogy

a. Coélony EOlor
b. Colony shape
c. Colony size

membrane filters.

29

5

Discuss colony differentiation including:

Have students practice counting colonies on

)

Discuss and.demonstrate how to choose the—corre
membrane to count’ and proper counting

-
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[Hodule Ho: ule Tdtle . ® 5 -
Total Qoliform Determination in Dr1nk1 ng water
Submodule Tttle:' - : o
. - . v RN
+ Membrane Filter Technique.
Approx. Time: \J o 1iter fechmat - \
€ Joe Topices L 1
~‘2 hours . | Data Ihﬁe{pretaﬁ on and Evajuatu:n : e
NN . Lo ; . E
Objectives: - . oY e T ‘ T \
l._lpon comp £tion .of this module, the parti cﬁpant' should be able to:‘v <. :
-~ - i ¢
1. Compute number of*total coliforms per' 100 m] given ditutien mls. filtered;

and total cp}iform count.
2. Determine whether sample meets standards g1ven water sou,u;g/tab]e of
-acceptable limits, “and total coliform count.

3. Ident1E ﬁecessary acti on given,a resu]t not meet1 ng standards. ’

-

- .

JInstructional Aids: B &( 0({$
' B / ~ i - L) ) ) . ' )
Handout B - Section #5 o e . - . #
Transparancy #12 . Co 2 s ‘ -
Demonstration - T
Instructwnal Approach _ , e oY ) B e
_«.D1,scuss1on B - Section #5 ':‘“‘", A' o 1 o ‘
s [Demonstration , C - el e
Practice Problén oo - C ” o b
. o o : Mo " . ® . : R
, - ' ."\ . o * ’» - . : - - ( ' 5 s
References: - o : ‘ e
1. Standard Methods for the Exammati on of wate/ nd wastewater, 14tR Editid on. -
2. Simplified Procedures for Water Exam1nat1on (AWWA-M-;[Z) ' 4_‘,)
) 3. - '-.‘4@

Bas1c Laboratory Sk1ﬂs, modu]e. .

Class Assignments:
Read Handout B - Sect1 on #5

Calculate # of total-coliforms per 100 al. sample from memb‘rane counted
Answer sample problem question. - .

26 PR ) .)/
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~ ) Page

3 L Module Hoz

Toptqz

Data Interpretation and Evaluation-

!

4
——

Instructor liotes:

«

)
‘

instructor Outline: - - - = AN

-

N Transparanqy‘#ni

\\ - . i .
.

\\“r
‘ \§‘ -~
s\
/
&
) >
- .
@
-
~ -
[

Handout B - Section #5

0
&

.

100 mls. . . .

4

Have students do practice prdb]em.

Have students calcu]ate # ‘total co]1fbrms

“{per 100 mls. for samp]e they f11tered

Discuss whether~samp1e meets ‘Standards and
what to do if it does not.#

ot

Demonstrate ca]cu]at1ng # tota] co]1forms per

&
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TOTAL COLIFORM DETERMINATION IN DRINKING NATER

fransparancy JList

Transparancy #1: Sample dj]ution
Transparancy #2: MPN equipmeht :

- Transparancy #3: Pipet and loop
Transparancy #4: Positive test
Transparancy #5: Recording MPN test data
Transparancy #6: MPN chart ’

"Transparancy #7: MF équipment ’
Transparancy #8: MF equipment set up

Tran§barangy #9:'\¥1ating method

P
o)
H

Transparancy .#10: Choose {orrect MF to count
Transparancy #11: Counting methodology
Transparancy #12: :Calculating count per 100 mis.
ST - , :
. - .

.

4
«

i




_ «HAVDOUT A

4

" MULTIPLE TUBE TEGNNIQLE -

FOR THE DETERMINATION
OF COLIFOR'S IN DRINKING WATER

N

N

.

Aruitoxt provided by Eic:
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"SECTION I: INTRODUCTION TO COLIFORM TESTING

I. COLIFORMS ARE A GROUP OF BACTERIA - | s
A. Need.oxygen to survive =~ . 17 ¢ )
B. Rod shaped y . .o ' ' -7 '
C: Gram negative '
.D. Ferment the Euger lacto§e4hith gas prodyct{on.wtxhin 48 hrs. at 35° C. T
E. Foundyfh fecal matter and decaying plant matter. <5
F. -See Figure #1 for size comparison’, ’ - . e
e+ ‘ ' < @ . *
h . ’ ] -
' Coliform® . o o
" Bacteria - A
. T ‘ )
Humen*Hair ; o s s . J ‘
v I r':i gur‘e' #1 ' '

-I1.  COLIFORMS IN DRINKING WATER MAY:INDICATE{

*A. Féca] matter present, ‘therefore diseaéercamsing organisms preseng.

[

B. Insufficient chlorination, therefore disease caus1ng organisms sti11
alive also, X ' \
II1.. NAIERTQUALITY STANDARDS FOR DRINKING: WATER

A. Not more than 10% of all portions tested dur1ng any month shall show
coliform bacteria present.

B. . The co]1form determ1nat1on sha]] not show co]1form bacteria present 1n

- I. Three or more portions #n more than one samp]e per month when less
‘ than 20 samples per month are examined. X

J




- ’ -~ = '
-2 - .
2. Three or more portions in more than 5% of the samples per month
when more than Zo;amp]es per month are examined.
3. Three or more portmns in two consecut1 ve samp]es N
C. Nunber of samples which must be taken monthly.
: Minimum number of
. Population served: ’ ) v samples per month
| ¢ 25102500 ... e 2
v 2801 103,300, ...t e e e i ! 3
3300 04000 .ot e e - 4
. . 4100104900, ........cnvenn... ¥ e e > s
4,901105800................. . T e, = 6
: 5,801 106,700 . ... uuunn et 7
0,701 10 7,600 . oo e c ettt e e e e 8
T001 10 8,500, . .. iiiit tii it i ia e iaaaaaaaaenn 9
BS01 10 9,800, . ..o e eemee e e geneeeee e aeaann 10
9,401 10 10,300 . . .+ vt v n e eent e e e e e e e 1
. 10,301 10 11,100 . .+ v v e vnnnnnn e enaeae Sanaeeeenneee 12
. . 11,001 00 120000, . . oo ettt e e e eeiiee aieeea e 13
12,001 10 12,900, - .« e ettt e ee e e s e et e e ann 14
12,901 1013,700. . ......cennnnn, e b O 15
13,701 10 14,600, . . ...t oot S 16
( . 14,601 10 15,500, . . ..oooviinniiiiaiiii S 17
. 15,501 10 16,300, . . - .\ eoenntts ae e e 18
t T3 ) BT T2 1.1 U L. 19
17200 10 18,100 . ... vnnnnn., et e 20
) 18,101 10 18,900 .. 4o oevveeieenaannnae e 21
18901 10 19,800, . .« vevrre e ete e aae e e e e nas 2
. - 19.801 t0 20.700.. ..... e e 23
. . . 20,700 00 20500 . .o vvvt e e ettt e e e 24
. 21,501 622,300 .. . eenns e U . 25
*. 22,301 €023.200... .. .......... e . v, 2
23.2011024,000. .. .....coeunnnns 27
24,001 1024.900. . ........... e et e .28
24,901 10 25,000, . . ..o et utte e e e e e 29
25001 10 28,000, . ..o vttt e e e . 30
L 28,001 1033.000. .. ..ot e, e el ... T
. . 33,001 10 37,000. . ...... P e e 0 .
N4 © 37,001 to 41.000. ... ... SRR - a5
4 . 41,001 10 46,000, , . . e\ \vee ettt e e . 50
' ¢ . 46,001 t0 50.000. . ~........ e e e SO S5
¢ 50,0001 1054.000. ....... it s et e - 60 .
54,001 10 59.000. . ...\ onvnnrn et e e - 6S .
“ « 59,001 1064.000.......... e 0
, 4.0} 10 70.000......... e 75
. T0001 10 TO000. . .o oot e e Terenn 80
76,001 to 83,000.. ... e ¢+ ket 85
$3.001 1090.000. . ....... eoiiiin Lol e e e 90
90.0001 1096000 .... " . ... ... ... e el . 9 .
9000110 110,000 .. .. .0 oL e e, 100
THL001 10 130.000... e e e e 10
. 130.001 10 100.000. . . . el L Toolien e e 120
N 160,001 10 190.000.. “ ... . ... ..., cer e : ' 130
. D 190,001 10 96000 - .. . L. L, L. L. . . Mo
: . 220,001 {0 250.000. . .- S o et 150
e\ 250,000 40 290.000 .. . . e 100 :
E : ).00¢ to 320.000 ! - s . 1t
o ~ m:us&oooo C e e R 180 »
. , ) -~
ERIC— “‘ 31 - ‘
> . -, i o
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SECTION 2: BENCH EQUIPMEN} AND MEDIAePREPARATION

?

I. LIST OF BENCH EQUIPMENT, MEDIA, AND REAGENTS
A. Bench Equ1pment

i. Hot p]ate

2. Ba]ance with 0.5 dh sens1t1v1ty
oS > 3. pH feter oL
- s 4. .. Bunsen type burner ]
@ -

+ 5, Pipet soakjng jar
B. . Glassware

I 11. erlynmeyer flasks -

2; Sample bottles -
W 3. Graduated cylinders ‘ : . ’
2 : ‘ - L

4. 100 ml. dillution blanks ..

ﬁ, Test ‘tubes =~ 150 x 18 min - boros111cate g]ass p]us caps
6.

Test tubes - 75 x 10 mm - borosilicate g]asé ‘ .

7. P1petiz;};?/9}\&/l ml = &a]]brated in 0.14M. - T.D. or Mohr
Co a. Sterite, disposable, cotton plugged,. 1nd1vidua11y wrapped - or -
b. Borosilicate glass w1th a]um1num or steel can for ster111zing 1n

C. Expendab]es*’ T . : -

1. Non-absorbent cotton

2. Brown Kraft wrapping paper '@ v
3. Aluminum foil : )
4, Rubber gloves~
. N - 5
v 5. Paper towels °
N .
‘ I 6. Sponge > . ,
. ’ 7. Marking pens N ‘ ‘ :
. ‘ )
.o o )
" 32 '




- :
: . o . y
3_‘ J; .D. QSafetx Equipment o '
o ‘i\ . 1._ Fire extinguisher *
’ + .2 Fireblanket . : .
3. 'First'-qjd kit -~ '
,_L . 4, Enlgrg;en;y shower :
5. Emergency eye wasﬁ
y-E. Reagents. z;nd Media '
\ T e ‘1. Disinfectant
. 2. Peptone or KHy POgq (
. , 3. 1N NaOH N -
) S e 1nHe \, .
) 5. Lactose broth or Ladry] tryptose suTfate broth
- "6. Birilliant green bile broth
7. Distilled water * ° o2
1. BENCH EQUIPMENT P ION & FUNCTION i .
A. Hot plate
N 9 1. Keep top c]ea;l for even heat
- ”' 2. -Used to heat solutions to aid in dis’.sg'lutiori ‘
\" 4 B. Balance with 0.5 gm. sensitivity .
\ " 1: Keep' clean and checked for accuracy, -
. ) ’ 2. Used to wefgf\h d\% medi'a.alndhreagents . v
. ' C. pH meter C ';. )
‘ d 1. Check for accurad%ﬁth known standards \ ,

2. Used for checking pH of prepared/media

D. Bunsen type burner . ,

1. Clean gas jet to prevent clogging

3. Used for sterilization of inoculating loop

Q g ) o 33

2. Adjust for a blue flame:with good cone

i

PR




III.

?

.....

E. Pipet soaking jar E ] o . oY J

1. Clean weekly to remove old pipets and spent disinfection.

2. 'Holds used pipets until cleaped or disposed of.

GLASSWARE PREPARATION & FUNCTION
A. 'Function of each item listed

1. 11 er]ynmeyer flasks used for media preparation must be washed

and dried.
M # .
2. Graduated cylinders used for measuring liquid volumes must be
washed and dried. ' .//} . -
3. 100 ml. dilution blanks &

a. Washed and dried --
b. Filled with 99 ml, sterile distilled buffered water.

4

° C. \Steri]tzed

d. Used.to dilute samples if‘necessarX .
4.‘ 18 x 150 mm test tubes + caps N v Do
a., Washed and dried. ‘
p.fﬂkdmwgmmhmﬁaw‘ \
c. Capped and sterilized o S \
; d. Used to grow bacteria . % . ]
|

_5."10 X 75 mm test tubes ~ 1
\
|

"a. Invested inside 18 x 150 mm filled test tubes:
ster111zat1on :

prigr to
+ ¢ . i

b. Used to.trap gas produced by bacterial grawtht ,
6. Pipets used for.measur1ng sample

a. Sterile disposable pipets need no preparation bdt‘must be stored
in a clean dry-place. - . .

.

b. Boros111cate glass must be‘washed, dried, p]ugged and ster111zed
in proper container. .

~

o




I

A, Use dist1]1ed water only —— Ce
é;r i Ster1]e distilled buffered water - 2 types

.- ’j 1. Phosphate buffered water . T . - N
;ﬁf ; a. Stock so]ut1on ’ . ' | ’
¢f §$ . . 1. Dissolve 34 gms. KH2 PO4 in 500 mls. dféti11ee.Water in , T )
] - - a volumetric flask. N I / ~;,§
¥ "u ' 2. . Adjust fo~pH 1.2 with 1 N Na . ,'/ ,:'v

3. Dilute to 1 1. with distilled water
. .  b. To make buffered water for sample dilutfoi’ -  : .
1, Add 1.25 mls. stock to 1 1.‘d1§§T1]ed.water

L 2. Mix, dispense & sterilize .
o S . . o
’ 2. Peptone dilution water e
- - ~a. Stock solution &

I ' 1. Dissoﬁve 10 gms. peptone in 100 m]s water——

2.. To store sterilize. 15 min. at 121° c. in an autoclave and
N ~ store in refrigerator.

3. D1scard if 1t_becomes cloudy . - l :

. b. To make dilution water

< 1. Add 10 ml. Etock to 1 1. distilled Qefer;:~ ; N B .
’ ° . 2. Mix, dispense & eferi]ize | .
3. Ster1]1zat1on of buffered and dilution water - \) ,
a. Dispense 99 mis. plus 4 mls. (to a]Ho& for evaeoration) in

100 ml. dilution blanks. ., e

Al

b. Sterilize in an autoc]ave for 20 min. at 121°. C (15 psi)
\ c. Use slow exhaust . =~ _ , : 5

d. Sterilize with caps Toose R oL L \
e. Tighten caps when removed from autoclave—" . ’ P
' ° . e \

~ . " 4



-7 - ‘ -
; s : N
€. Sodium Thiosulfate Solutiop - 3 s
‘ i.’ Stock solutivr ™ ] ® .
¥ a. Weigh 10 gms. of Sodium th1osu1fate . o . °r’
" b. Dissolve in 50 - 60 mls. d1st111ed water in 4 100 ml. volumetric ™
flask. N . Lo
. . “¢. - Add distilled water to bring to a final volume ef'jOO-nﬂsl -_ :
! d. Transfer to a stoppered 100 ml. 1abe1ed'bott1e and stere in
refr1gerator. , T - -
) C y " -
K 2... For use as a dech]or1nat1ng agent L N T ’

-

o ¢

‘a. Transfer 0.1 ml. (for each 40 0z. capac1ty) to samp]e Bbtt]g s
W1th 1 ml. p1pet . . %

o’

-

D. Launy] tryptose sulfate broth (LTSB) for presumpt{&e test B

1. Order in amounts to, fit needs’ o ’ - }

B

_a. 1 1b. bottle will make enoygh media for 120 sanples “)
b. Available in 1/4 1b ‘amounts . - SRS ‘
2. Keep'bottle tightly closed‘ o \ e e

a. Dehydrated med1a is hygroseopic s

s - ) b. Caked med1a must be aiscarded o
: 3, . Prepare ) R B N |
*;a“ a. According to maanacturer'éj1ﬁstgucttons 2 N )
5 ( ‘ ‘t. In aaoUnts‘appljcable to use< S A - ‘ ; !
c. ' Adjust pH if necedsary : h - ~ .
.\ 4, Dispense_10 ml. % 0.5 ml. into-each clean, dny'iéo X 18'mm‘test tube
%\ §. iﬂg:rt 1 clean, dry 75 x 10 mm test tube -open end doah into 1arger
] / 6. Cap large tube . | " ; i
| 7. Sterilize y - -,V q
. ) a. Within 1 hr. of pféparation '
¢ b. Cycle of 15 min. at 121° C. in an autoc]ave set’ for slow exhause
.Gg , ' - c. Remove from autoclave inmedJately upon completlon of cycle -

4 " B F)
N » ' - I

‘, | - " - . 36 | Q - .;'» 5
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- -

8. Cool to-room temperature and check pH

a. pH=6.8- 7.0 -

b. D1scard if not w1th1n limits
9. "Store in cool place for not more than .1 mc;ntt;
E. , Brli'i'ﬁant green bile broth (BG) for conf}ym%ng test
1. Order in .amour;ts, to fit need;

a. 1 1b. bottle will make enough media for 1,100 confirmations

.b. Avaitable in 1/471b." amounts-
2. Keeﬁ bottle tigh'tly closed
- . a. Dehydrated media is hygroseopic
b. Caked medi} must bex dis carded
- 3. Prepare . .\
. . ' s a. According to manufacturer s instructions | ‘ .
i b. In amounts app]i,cable to use -
c. Adjust pH if pecessary \ . _
4, Dispense 10 ml £ 0.5 ml. into each clean, dry 150 x 18 ip test tube
5. ‘11:2?):#. °1 c]ean, dry 75 x 10. mm test tube. open end down into larger
6. Cap large tube ‘ ' ‘ o )\
. 7. Sterilize - o
o a. Within 1 hr. of preparation
W ‘ \/ b. Cycle of 15 min ,at 1210 C. in an autoc'lave -
\ . _ C. ,Remove from autoc]ave immediately upon completion of cycle-
s . .8 Cool gto room temperature and echeck pH '. ’
a. pH=17.2 _— ' . ",:" <

’b. Discard if not 7.2

. 4 T .
. , 9. Store in cool place for not more than l“month

\

. /




" SECTION 3: MULTIPLE TUBE PROCEDURE "
. 1. DATA SHEET PREPARATION

IT. WORK AREA PREPARATION _
A.. Wash hands and disinfect work bench-top

LY

X 1.. Lowers poss1b1]1ty of samp]e contannnat1on leading to dup]1cat1on of
. ' work. . )

‘B. Assemble and ]abel culture tubes | e

1. P]ace 5 tubes of lauryl tryptose sulfate broth -in rack for each
sample to be tested. - ‘

2. Label tubes - ‘ ’ Y
a. Sample number ‘ |
b. Sample vplume inoculated
'h " -c. Position of tube in series of five - o -
\\// III. SAMPLE INOCULATIbN, INfﬁBATION ETC. - ’ ‘
A. Inoculate tubes
1. S;ake sample vigo}ous]y }
2. Deliver 10 mls. samp]e to each of the 5 tubes in the ser1es
3. Use ster1]e 10 ml. pipets to deliver sample
4., Use aseptic technique ‘
B. Sw{r] tubes gent]y_to mi X' \
C. For polluted waters’

1. Inocu]ate~submu]£ip]é% of 10 ml.

- 2. ,Use media prepared according to manufacturer's instructions for 1‘
i and 0.1 ml. samp]e volumes. . -
3. Label and inoculate series of 5 as with thé?lq ml. ygﬂume*SampTes:

——— i i ey g e wea am - . M o




- D. Incubate 24 hrs. at 35 t 0.59 C.
{' 1, After 24 hrs. check for gas p#tduction .
a. No gas incubéte.additional 24 hrsi at 35 + 0.5° C. N ~
‘ * -' b, Positive gas production ' '
1. Record on data sheet as positive ’
2. Confirm results by transferring loopful to BG.bﬁgth
. a. Use aseptic technique ’ i
b. Use 3 m& loop _ ) ’ r
. ' c. Label BG fube_to correspond ygjpositive LTSB tube '
\ ‘ d. Incubate BG tube 48 hrs. at 35 + 0,5° C.
JE. Re-Intubated LTSB tubes,
" 1. No gas production after additional 24 hrs. ‘
a. No further action
‘ b.. Record'ag"negative on data sheet N\
‘ 2. Positive gas production |
) a. Record on data sheet as positive' =
b. Confirm results by transferring loopful to BG broth e

1. Use aseptic’technique. ’ . .
2. Use 3 mm loop ' : o
-3, Label BG tube to.correspond to positive LTSB tube
4. Incubate BG tube 48 hrs. at 35 £.0,50 C.
P F.. After BG éubes incubated 48 hrs.
& 1, No'gas production . X A
a. No further action
b. Record as negatfvé-on data sheet
2, Gas ﬁroduétion
a. Record on data sheet as positive
b; Indi;ates coliform bactéria present -

\)4 : .
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IV~ SAMPLE INdCULATION‘AND INCUBATION - SCHEMATIC
S .

e

May be.further conf1nmed by methods described in “Standard
Methods for the Examination of Water and Wastewater?'

N

£

| . L e
No Gas produced :
Col f r t

@

I\

\

o

Incubaé inoculated LFSB 24 + 2 hrs. at'35 + 0.5°C
" r j .
Gas > No Gas
" |Produced Produced| .
Continue incubation|
|for additional 24 h
_\ |
v . “Gas
. Produced
) ]
NI R | g ;
Aseptically transfer
Toopful into BG Broth L
and .incubate 48 t 3 hrs. .
lat 35 + 0.5° C, ) *
: . .
[Gas Produced No Gas Produced
Coli forms Present

No Co]iforms’Presen!J

3

L%
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“"CONTAMINATED BUT UNCULTURED GLASSWARE

- 12 -

Y “1

. SECTION 4: PROCESSING USED GLASSWARE - .

A. Sterilization unnecessary AR

.B. Empty contents down drain g

B
C. Wash, rinse, dry as prévious]y described
D. Prepare for next testing series . E
\i 1. Prepare ~
2. MWrap or package

oy

3. Sterilize .

—

GLASSWARE CONTAINING CULTURES

A. ,Sterilize in an autoclave

/

- v
. Empty contents down drain

B .
C. Wash, rinse and dry as previously dgécriFff////////////f/////

D. Prepare for next testing series ()

2. wrép, packagL, cap etc. e e

1. Prepare-

3. Sterilize -

DISPOSABLES ’ q
A, Discard in polypropylene bag °
B. Stefi]ize in autoclave

C. -Dispose of in ggrbage

)

] ‘\\‘ ' " . \ /J’ ~

N

-

©
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RECORD THE NUMBER OF GAS POSITIVE TUBES FROM

13-

SERIES OF 5 TUBES ON DATA SHEET.

,SECTION 5: DATA INTERPRETATION & EVALUATION

THE CONFIRMED TEST FOR EACH

-

NUMBER OF COLIFORM BACTERIA INDICATED BY TEST RESULTS

A. When 5 tubes of 10 ml, each are inoculated

4

. | # of Tubes "

Giving Confirmed 95% Confidence

Positive Reaction MPN Limits

out of 5 of 10 ml. Indes. \ .

Each - /100 m1. *Lower Upper
0 2,2 0 - 6.0
1 2.2 0.1 12.6 sé%!lﬁé
2 5.1 0.5 . 19.2 -
3 9.{ 1.6 29.4 | o
4 16 3.3 52.9 °©
5 16 8.0 Infinite )

F

THE WATER WILL BE CONSIDERED U
A. More than 10% of all port

® bacteria present.

" ; o

. B. Whém multiple dilutions.are used use chart in “Standard Methods for
™., the Examination of Water and Wastewater". S -

NSAFE TO DRINK IF:

ions tested during any month show coliform

~

L}

B. If the coliform determination shows coliform bactEFia present in:-

. 1. Three or more portions in more than one’ sample per month when less
than 20 samples- per*month are examined.

e
2.-*Three qr more portions in more than 5% o

f,the samples per month when

-iore: than 20 samples per month are examined.

34 . Thiree or_more portions in two consecutive samples.

("

»

o

42
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-APPENDIX A - LABORATORY PREPARATION

F
I. SETTING LABORATORY RULES”

A. Dress Code . '
1. Must wear lab coat or apron at all times. -

Shoes must have full fabt protection

w

. ¢
Long hair must be tied back .

E-

Must wear protective c]othing\ﬂpere applicable
a. Goggles or safety glasses \
b. . Asbestos gloves
B. Safety Equipment '

1. General Equipment
a. F{r; extinguisher

" b. Fire*blanke;

: * c. First aid kit - ’
d. Emergency shower
e. Emergency eye wash -
<

3. Personal eguipﬁent for each emp1oyee
_a. Lab coat or apron
b. Gogg]es
c. Asbestos’gloves S
,§. Séfety rules

a. Must be set and enforced by supgrvisor

- )

b. All accidents must be reported to~SUpérvisor
C. Record Keeping ' “
‘ 1. Must be maintained at all times.

" 2. Should include all:




#

[

a. Purchase records

b. Equipment specifications, warranties, maintenance and instruction

“manuals., -
c. Acc{dent rqports. ) S
d. Testing daig\\
e. P?rtinent communicaiions

f. Employee records

LABORATORY CLERNLINESS\

A. Types of disinfectants

Vi

1. 70% Ethanol
2. Phenols i.e. 0-Syl
3. Quatgfniary ammon i um compounds
4, Halogen compounds _
5. Activated sialdehyde i.e. cidex
Use of d{sinfectants ‘
1. Weekly ;
a. *ipe down all she{ves removing all g]assQare and bqoks
b. Wipe down all incuba}ors, inside and outside. ¢
" .c. Wipe out inside of autoclave. '
2. Daily 3 §
a. Wipe dan tops of all counters, large pieces of equipment
3.‘ Immediately before testing disinfect work area
4: Immediately disinfect spé]]s
Sources of Contanﬁna}ion, . *
1. Dirtwaround lab i !
2. Spilled samples or cultures .
3. Un-éutoclavéb\bacteria] Qarbage
4, Chemical coﬁtamination frdﬁ hse oflg]assware'for both

testing and Bacterial testing.
- 44
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III. GLASSWARE WASHING ‘ >
A. A1l glassware must be thoroughly washed in non-toxic!detergent

1. i.e. A]qoﬁox

2. Removes bacterial scum from glassware

B. Rinse 6 - 12 timés in hot tap water.

‘ ‘ 1. "Removes detergent residue .
g 2. Rgsidue is harmful to bacteria 7 x
| - C. Final finse 1); 3 times in djstil]ed\wateﬁ ’ . - .-
1., Removes mineral residue from tap\water; ) ‘
> - 2. Prevents water spotting. - . : , ' .

)

; D. Air Dry ; . ' .“._’%i . -
. 1. Any spot indicates dirt

2. Rewash before using,

IV. PACKAGING EQUIPMENT AND STERILIZATION

A. Reasons for packaging

1. Creates a bacteria barrier

2. ‘Allows for storage of sterile equipment

. B.. Proper labeling . - (\\ .

5

1. Define contents

2. Date to aid in equipmént rotation

C. Sterilizatign of equipment f 2 Acceptable Methods .
1. Autoclave (\\

a. All rubber, metal and glassware and some plastics. .

b. Normal cycle 15 mfﬁ: 15 1210 C,

c. Exﬁaust rapidly -

2. Hot air sterilizing oven

~ a. Dry glassware and metal objects only.

_ b.. Normal cycle 1 hr. at 1700 C.

45
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c. A]low to coo] before use

d. _Package p1pets in metal containers

s

e. Package other ‘equipment with- aluminum foil °
. . ~
V." MAJOR LABORATORY EQUIPMENT
//, A. Autoc]ave ’ ’ “ \
1. Before using read and follow manufacturers' instal}lation use and
o maintenance instructions: and safety precaut1ons
? 2. Normal sterilization = 15 ps1 yielding 121° C. for 15 min, "
~ : .'\
‘ /j é. Use to ster1]ze 11qu1ds ‘and non-heat 'sensitive equipment. .
‘ a. Most p]ast1cs are not autoclavable and sterilized by manufacturer
Zz o b. Sterilized media and reagents must be removed from autoc]ave as
o soon as possible after autoclave is opéned. ... N
c. Glassware may be sterilized in autoclave but must be allowed to
dry before removing from autoclave. ° )
B. Hot Air Ster111z1ng Oven e , *
«

1. Before using read and fo]]ow m\dﬁ?acturers 1nsta11at1on, use, and
maintenance 1nstruct1ons and safety precaut1ons

)

2. Normal Sterilization = 1 hour at 180° C.

1§3. Use to sterilizesglass and metal only.

“Rubber and plastics w111 melt.
4

b. Liquids will evaporate and grow med13 components will be destroyed

[}

359 Incubator

=4

1. Before using read and follow manufacturers 1nsta11at1on and maintenance
instructions and safety precautions.

2 . P]ace ‘in permanent location.
a. Out ofr drafts and direct sun11ght
" b. Convenient to laboratory bench and electrical outlet.
3. Install thermometer’ .
a. NBS (National Bureau of Standards) certified thermometer.

b. Mercury bulb of thermometer should be suspended in bottle f111ed
with water

~

46
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CF - . ‘
" c. Locate centrally in incubator,

4, ,*Install sha]]ow pan of water in bottom of incubator .
3 a. Ma1nta1ns condition of saturated relative humidity required in
bacteriological incubator.
‘v ¢ -b. Check daily. and fill as necessary to keep water-in pan at all
~times, , .

- "y

| 5. Adjust temp. to 35° + 050 C.
' a. Follow manufacturers instructions. \
b. Allow 1 hr., between temperature adJustments.
. c. Record temp of incubator daily.
D. Water Distillation and Deionizing Unit

1. Before using, read and follow manufacturers insta]]atien, use and
maintenance instructions and safety precautions. ’

f,

VT L 2. Produces reagent grade water for use in mak1ng reagents -and med1a and

rinsing glassware.

w0

& E. Refrigerator

& [ 4
N
-

v o ’ 1. Set to maintain a 40 C‘“temperature

2. Use to hold samples waiting to be tested~and to store ‘some prepared

v

media and reagents.’ IR

-, » \ .
F. Glassware washer

* 1. Before using, read and follow manufacturers 1nsta1]atioﬁ, use and
maintenance instructions and safety precautions.> ‘

~ ' . /
2. Automatically washes and rinses glassware.

3. Do not use home dishwasher as it “does not have proper plumbing.

v

= - v

— e, e - - e




APPENDIX,B - COLLECTING SAMPLES FOR BACTERIOLOGICALKEXAMINATION

1. EQUIPMENT PREPARATION SN
A Semp]e hott]es must be:

B.

C.

D.

P a4

.

\\\/) :

1.~ At least 100 ml.- capagity with a lgfge neck open1ng :

2. Thoroughly c]eaned with detergen ; rinsed 6 times in hot tap water,
-rinsed finally in distilled-deionized water, then ajr dried.

3. Free from spots, scum, chips, cracks, excessive scratches and other
damage on which b cter1a may 'lodge. "

4. Closed with preferably an all g]ass ground cap'closure (bdt screw ’
aps can be used providing liners are free from contamination and
\Erovide a non-leaking seal. N \

5. Sterilized’in an autoc]éve at 121° C. for 15 min. with Kraft ﬁaper
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. :

Bott]es intended for use in collection of ch]orinated‘sanm1es must have .-
.+a-10% sodium thiosulfate solution added at the rate of 0.1 ml. for each

4 oz. bottle prior to sterilization and sterilized in bottle. i
. ¥

Labels must be:
1. Clean and unused.

*

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

Label markers must be: 1

1. Permanent type not a%ted by water.’

2. Able to mark- on ]abe].'

Sampling devices must be in working condition and properly maintained.

Germicide must be available to clean up spills but must not come in

~ contact with sample or any equipment touched by sample..

Rubber gloves must fit and not be punctured.

Ice chest for transportihg sample must be:

1. ‘Sufficient size to accommodate all samples.

’

2. Undamaged with tight cover so cold temperature can be maintained inside. .

’ .
3

.
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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 2 - 10° C. and used if.samples are not
examined upon immediate return to labw

O ! 2
N .

" II. SAMPLE COLLECTION A
A. To take.sample from spigot or tap:

1.” Find spigot with direct main connection -

[

Put on rubber gloves. L _ s

3

2.
3. F]ush spigot at full flow for 2 - 3‘m1nutes to ¢lear service line. -
4,

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

\.¥ " . .
5. A]Bow slip of paper between cLo;ure and bottle 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 gontains sodium thiosul ate-
to neutralize chlorine in sample. ‘JF “

A}
2

P 2 ) Care?q]]y replace c]osure.aqg'hood_and secure. )

8. Label bottle and place on ice in ice chegt for'trgnsportation to /;
laboratory. ' ’

VI

C. To sampie river, strea, lake, etc.. ‘

. . ¢ -

oo ~ 1. Put on rubber gloves.

o 2. If right handed, hold sample bott]e:hear 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 cldsure and

. bottle -from contamination. *
, 3. Allow paper strip between and bottle to fall to grougd.
, 4. To £ill sample bottle '

a. Turn bottle neck opening down &nd plunge below surface of water
quickly to prevent dechlorinating ageft from running. out. .

' o b. Turn upward to face botf]e oBening into current to avoid |
- contamination of water flowing into bottle with samplers hand.

. €. Al}ow to fi1l to about 3/4 full. DO(NOT OVERFILL eépeciaT]y
if bottle contains a dechlorinating gent. _* -

5 )
d. Lift\auick]y out of, water and replace closure and hood.

5. Label pottle and p]éée on igfsjndlce chest for transport;lign to
. 1gporatory. _ - “ ) o

i,
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. E .
COMMON ERRORS' AND AFFECT ON RESULTS - | )

- -

A. No dechlorinating agent in bottle. Chlorine activity continués until &,

sample tested so bacteria continue to die and coliform determination
- gives count which is lower than actual.

B. Sample not chilled when taken. .B@ctéria-cqntﬁnue to md]t%ply. sd
coliform determination gives count which is higher than actual.

. . , - Y. :
C. Bottle or closure contaminated. Extra bacteria intreduced, so coliform
determination may give count which is higher than actual. -

D. Sample not examined within 6 hrs. of co11ecfion. Bacteria wif] begin to
die, so coliform determination will give counts which are lower than——
> actual. * <

< L
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APPENDIX C - SAMPLE DILUTION

I. NECESSARY WHEN COUNT IS EXPECTED TO BE GREATER THAN 2,400 PER 100 ML.

«' n
I11. PROCEDURE
A.
’,,.———E'Tll“‘—‘-ﬁk )
- 99 mls. 99 mls.
“Sterile Sterile
Distilled Distille
Sample Buffered Buffered
Water Water
‘ EY ~
\\‘“_ﬁ__,,//} \\_______‘41/} u
1:100 djlution
‘o ,0'11 m'l. 1 ml. N
Anount : !
Original —> 0.1 ml. 0.01 ml. 0.001 ml. 0.0001 ml.
Sample .
> (10-1) (10-2) (10-3) (10-4)

B. Place 0.1 ml. sample into cu?ture*tube for 0.1 m]

dilution.

C. For 0.01 ml.

sample vo]ume "

« 1.

sample 1nto a 99 ml

.- dilution blank.

Place 1-ml.
2. Shake vigorously 25 times in an arc of 12"
3. 1 ml.

D. For 0.001 ml. sample.volume de11Ver 0.1 ml.
culture tube.

- |

of tﬁis'l 100 dilution represents 0.01 ml.

e

of &E?EHna] sample.

from 1:100 dilution into the



I11.

f{r 0.0001'ml.

1. - Place 1 ml.

Ab]ank.

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

3. 1ml. of this 1:10,000 dilution répresents 0.0001 ml.

volume.

F. For 0.00001 ml.

- 23-

sample volume

of the 1:100 dilution into a fresh 99 ml.

sample volume deliver 0.1 ml.

into the culture tube.

PRECAUTIONS

A. A]] volume measurement must be accurate.

B. Any measurement error will be compounded in 1ater steps.

dilution

v

original sample

from the 1:10,000 dilution

N

C. Transfer sample volumes aseptically becaUse any contamination w111 be
carried through entire process

S

Y

~
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SECTION 1:

INTRODUCTION TO COLIFORM TESTING

~~

I. COLIFORMS ARE A'GROUP OF BACTERIA .«
. Need oxygen to survive 9
. Rod-shaped ) ‘f*
. Gram ne§a{1ve - CoRA .o

I1.

III.

. Colonies produce a green metallic sheen on m~Endo media

A
B
c
D. Fe
E
G

. See Figure #1 for ‘size comparison

t

'd

nt " the sugar_Tactose with gas formation within._48. hrs.)at 359 C.

\ [ ]

+ . Human Hair

A

Figure‘#l

4, Coliform
'?Kx Bacteria

A | -
- . ¢

COLIFORMS IN LDRINKING NATER*MAY INDICATE

>
-

Insuffidient chlorination therefore d1sease causing organ1sns still '

Ja11ve a]so

//.

-WATER QUALITY STANDARDS FOR‘DRINKfNG WATER

A. Monthly average must nptvexceed 1 per 100/mls.

B. The coliform determination count must not exceed 4 per 100 mls. in: -

04

N

" A, . Fecal ‘matter present therefore d1sease caus1ng organ1sms present.

L

»




2 consecutive samples

2. More than 1 sample per month if fewer than 20 Samples 'rﬁpnth are,
examined.

3“

examined. | S

T _—

€. Number ‘of sampfes which’ must be taken monthly. .

Minimum number of
Population served: samples per month

5801 ta, 6,700
6,701 to 7,600

11,101 to 12,000

12.001 to 12.900 :

12901 10 13,700, ... .......... ...l Ll e PR
13,701 to 14600. ...

14,601 to 15,500

15,501 10 16,300, . . o .ot et
16,301 to 17,200

17.201 to 18,100

18.101 to 18,900

A 18 901 to 19,800

* 19,801 to 20.700

20,70} to 21,500. .-

21,501 10 22,300, 5. oo et L e
22,301 to 23,200

23.201 t0 24,000. ...... ... € et e, e
24,001 to 24,900

24,901 to 25,000

25,001 to 28,000

28,001 to 33.000

\33:0&‘/ 000, ..
4%.001 o 46.000

54,001 to 59,000

89,001 to 64,000,

" 64.001 to 70.000
T 70.00 t0 T6.000. ... . e

76,001 to 83.000

$3.601-t0 99.000

96.001 10 111,000

111.001 10 130000
130,001 10 160.000
100004 1o 190.000.
120,001 10 220,000
e e 230 000,
200 2w, 000
290001 0 320,000
320,001 10 360.000
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" SECTION 2: EQUIPMENT AND MEKIA PREPARATION S \
t . :

I. LIST OF BENCH EQUIPMENT MEDIA AND REAGENTS

Bench equipment

- A.

0 N O O™ Ww N =

A

Hot p]éte

Balance with 0.5 gm. sensitivity

-

pH meter

. Steriomicroscope (or other 10 x magni fication device)

.unnd tipped forceps

Burner with open flame
Pipet soaking jar

Vacuum source ~

B. Glassware

1.

250 m1 screw cap er]ynn&er flasks
Samp]eybottles

100 m1. graduated cylinders

ﬁi]tering flasks - | ~
Membrane filter funnel 4
Reagent bottles’

4 oz. ointment jars

Re-pipettor with erlynmeyer flask
100 ml. di 1%1/06 bott1les '

C. Expendables

N 1.

&

-

10 m1. pipets

a. Sterile, disposable cotton plugged, individually wrapped

b. Or reus

le with pipet can (to sterilize in)




Y

D.

5
6

7.
8
9

2,

3.

10.

11.

12.

1 m1, pipets
. Sterile, disposable* cotton p]ugged. 1nd1v1dua11y wrapped
b: Or reusable with pipet can (to ster1112e 1n)
Membrane, Filters
a. 0.35 m pore rating . -
\Jp,//EZWNW1ﬁEmeter | -
c. ‘White and gridded '
'e. Sterile ' )
\ds orbenct. pa'd§ \
1gh qua]1ty filter paper
b. 48 mm\1n diameter
c. Able to absorb 1.8 - 2.2 ml. of broth growth media
d. Ster11e N
“ 50 x 12 mm ster11e petri dishes with tight f1tt1ng covers
Non- adsorbant cotton
Cotton gauze
Brown Kraft wrapping paper
Aluminum foil . . S o
Rubber gﬁoves _ )

Paper towels

Spenge

Safety equipment

1.

2'

Fire extinguisher
Fire blanket -
First aid kit

' Fmergency'sh er

Emergeney eye wash




Pl

II.

BENCH EQUIPMENT, PREPARATION & FUNCTION .
A.
B.

Reagents and media

1.

(82} =3 W ~n
. . . .

pH met

Stereomicroscope - 10 xﬁ§§5x, Used to count coliform colonies on membrane

Reagent grade 95% ethanoi

m-Errdo broth or m-Endo agar
Disinfettant'

Pebtone;or KHé POy

1 N NaOH : o

@

filters.

Balance with 0.5 gm Sensitivity at 150 gms. to weigh media and regbents.‘

’,

Filtration Equipment & G]assware'Preparation

Wash in hot | ___ o _ | in hot tap
soapy water water

-

Used to check pH of prepared media and reagents.

~

6 - 12 Rinses
—

Air dry and
check for spots

. --{1 - 3 Rinses

Wrap in Brown
in distilled] —— s | Kraft paper or
water Tin Foil

{

Sterilize in
Autoclave or
. Hot air oven ,

538
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E.

Function of Filtration Eqaipment & Glassware

1.

2.

3.

4.

7.

8.

Vacuum pump and tubing which mest be able to pull 22" vacuum. _

2
Trap flask which acts as safety trap to keep water ‘out of pump, ,
Filtering flask - N '
a.

b.

Traps  water after it passes fhrough filter. . -

Must be sterilized as often as filtering funnel. -

-

Filtering Funnel .

Round #4pped forceps

a.

b.

Must seal membrane in place with no leaks.

Available in stainless steel, corocillicate g]ass or autoclavable
plastic. ~

Need ndt be sterilized between conéecutive'filtrations o~

Must be ster111zed 1f more than 1 hr. has elapséd since last sample
filtration. ‘

Use to handle membrane

Must be free from rough or sharp edges.

Y

Sterile rinse bottle .

b.

c.

a.

Fitled with sterile distilled buffered rinse water Cfi

Used to rinse inner surfaces of funnel between consecutive

f11trat1ons. 0.

Glass er]ynmeyer with repipettor

A 100 ml. graduated cylinder for each water sample

=z

N

b.

c.

Used to-measure water samples
Must be sterile

Must have 1 for each sample

Burner with open flame to ignite alcohol

a.’

b.

Bunsen burner.

Alcohol burner
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F. Function of Expendable Equipment ]

1. Sterile 0.45.m membrane filters for water testﬁng for trapping bacteria,

N

2. Sterile adsorbant pads for holding growth media.
. "; : 3. Sterile 50 x 12'mm petri dishés for culturing inoculated membrane,
4

. Sterile 1 ml. and 10 ml. pipets for meésuring water samples.

.
N w

.+ III. REAGENT AND MEDIA PREPARATION - -

7
A. Use only distilled water P
'i} " B. Steri]e distilled buffered water - 2 types J
1. Phosphate buffered water : V.

‘a. Stock solution .

1. .D1sso1ve 34 gms. KH2 P04 in 500 mis. d1st111ed water in,
volumetric. flask.

A
. P -

2. Adjust pH-to 7.2 with 1 N NaOH o
3. Dilute 50.1 1. with distilled water ¢ . .
> b. To make buffered wqjer ; ;9,
i 1. Add 1.25 m]s. stock to 1l 1. dJst111ed water e
2. Mix, d1sggnse,and ster111zé420 min. at 121°‘ . (15 psi) } '
° o .'é. Peptbne dillution water . ;? LI
a. Stock solution
- , 1. Dissolve 10 gms.'ggptone:in 100 mls." water
2. To store, sterilize 15 min. 121° C. -and store in refrigeratof
o 3. Discard if it becemes c]oudj.
b. To make dilution water S
1. Add,1 ml. stock solution per 100 mis. distilled water. -
2. Mi&, dispense, sterilize 20 min. at.121° C: (15 psi)
¢
&




Sterilization and uses of distilled buffered water

-,

. Rinsing funnels between samples

1]

. 1. Dispense and sterilze in autoclave 20" min. at 121° C. in
cotton stoppered autoclavable rinse bottles.
S b

2. Use slow exhaust. .

3. Domot fill bottle over 3/4 full.
4. Sterilze delivery tube éeparately and aseptically assemble.
b. Dilution of samples

to sample bottle before sterilization. )
-

D. . m-Endo Preparation

) l .»

Order in amounts to fit needs
a. Dehydrated broth media '
1. 1 1b. bottle will make enough media for 4,000 filtrations.
2. 3% 1b. bottle will make enough media for 1,000 filtrations.
b. Ampoules of prepared broth media |
1. Can be o}dered - é4 per ﬁackage
2. Must be kgfriggrzfiﬁ and used within 1 year. - S

1. Diépense 99 mls. plus 4 mls. to allow for evaporation in\99 ml.
. dilution blanks.
_ 2,,”StenjlzeijnAautoclave,éo min;*1571219_C~115ﬁpsi)_$ _
. 3. Use slow exhaust. - :
4. - Sterilze with caps loose. N
- 5. Tighten caps when removed from autoclave.
(o ‘odi‘um' Thiosulfate Solution » !
1. Stock solution ; . ' | oo :
a. Weigh 10 gms. of sodium thigsulfate,A . = o =
L. Dissolve in 50 - 60 m{s. disti]led water in-a 100 ml. volumetric’
flask. . - o
c. Add distil]ediwater to bring to.a final volume of 100 mls. S
d. Transfer to stoppered, 200 ml. labeled bottle and store in .
, “refrigerator. : . ~ 5
2. For use transfer 0.1 ml. stock solution (for each 4 oz. volume)

P




.
[N

. Prepare dehydrated m-Endo media the',day it is .to be used.

Prepare dehydfated-m—ﬁndo media according to manufacturers ihstru;tion.
a. Do not overhéat - | ‘
b. Do not sterilize
c. Protect from light while cooling to room temperature N
d. Dispense when cool and use immeﬁiate]y.

.

A\
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SECTION-3: MEMBRANE FILTRATION PROCEDURE . : ’
S, S
. I, DATA SHEET PREPARATION ’
I1. WORK-AREA PREPARATION
A. Wash hands and disinfect work bench top

~ 1. Lowers possibility of sample contamination leading to duplication
of work. , . ,* .

B. Equipment Assembly

~ ’

~ )
1. Connect vacuum tubing‘pymp to trap:flask.

2. ‘Connect vacuum tubing trap flask to filtering flask.
3. Aseptically seal funnel base in vacuum flask. .
. ) 4, Lay wrapped funnel in-front. ~ . B
Q . R . )

A o -




»

5. Lay out burner forceps, a]coho] jar, sterile M.F.'s, ster11e gr duates,

sterile pipet i e
‘ C. Dispense pads into 15 x 12 mm. Petri dishes ol .
‘ i 1.. From pack use f]ameéaforcee;" -
< ~2: From 100-pack Jse’dispenser.f - ‘
e ‘ " D'.~ Dispense B;;th media i’ - ' P -
" 1. Use sterile 10 ml. pipet.i T T, .
2. Dispense 1.8 to 2.2 ml. onto each pad. ° ' . hoe
3. Immediately before'use decant excess media by gently tipbingjdish.
1. SAMtiE FILTRATION L - ~
' A. Place membrane f11ter onto funnel base grxd side up.
f 1. Membrane acts as trap for bacter1a ' .
2. Membrane- acts as support for colony growth. R
j B. Replace funne{ top~ o - : ' 4
C. Add sample and filter ’

1. If greater than.20 mls. just pour in.

2. If less than 20 mls. first pour in 20 mls. sterile distilled buffered

water, then add sample volume to this.
3. Filter completely at 22" vacuum.
4. Rinse inner syrfacee of funnel.
a. §‘separate3rinse$ 20 m]e.\each.
b. Use sterile distilled buffered water g .
c. A]iowheach Einse to filter completely before adding next.
d. This procedure rinses bacteria from inner surfaces of funnel. °

v

. " 1. Makes sterilization between consecutive samples unnecessary. '
. . . . e
2. If more than 1 hr. elapses between samples re-sterilize unit.

Remove f11ter from unit . —

1. Carefu]]y remove funnel top w1thout d1srupt1ng membrane.

64
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) ’ '3
2. Dip forcep tips into alcohol and ignite to sterilze. ‘

:
3. Pick up membrane with forceps touching only outer 1/8" inch of j
membrane. ;

+

IV. CULTURING ;EMBRANE

A.: P]aceoﬁﬁhgrane on saturatgjﬁpaﬁ :

1. Roll membrane to prevent air being trapped under membrane

If air is tﬁ%pped re-ro]1 membrane
S

2
3., Do not remove a1r~by Msmoothing with- forceps" t '.i‘ . .4
4. Replace dish cover -

%i .*B. Incubate cultured membrane Til\\ . o g

. 1. Invert dish . . P .
S , hal - e\;‘_s :_' ' \‘/
, a. Membrane facing down' - : .-
>
b. Keeps mo1s%ure in pad E ’ B
.. - Keeps- m61sture frem'dr1pp1ng from 1id ontqhmembrane surface.” .~
2, Inqybate in 359, incubator for 22 - 24 hours.
a. Keep incubgtor hh;idified,' \ - -

L4
rs

b. - A]]owshbacterfa to multiply and form coténies.
/7

65
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. .= SECTION 4: MEMBRANE FILTER COUNTING PROCEDURE
- ¢ ~ ,

I. COUNTING RANGE

Y / 4 ¢
: N 4 - -
CHOOSE THE CORRECT MEMBRANE
3 -
- v A 1 *
al® - ®
clol e o]® ®
GR A
a 2 ° . J
[ . °
3 \ .
k3 \ : :
- \ J
¥ g ] ,
.F
‘ -
, N\ #
A. 20 - 80 coliform colonies o /'/
B. Nomore than 200 colonies total )
S e = T~ - ~
< C. Drinking water will give less than 20 co]i,fow. -
— - ‘ " !
‘.\ , .
) :$6 * -
, ‘ N e




II.

III.

v

IV.

-

COUNTING METHODOLOGY

. k \
\
) ) !
oo 9
e o _|® l
4 ¢ T e
\ oY T ]
‘ o e :
‘ &2 /
< Smpy

¢

A. Count colonies with the aid of the grid lines.
B. Count in a back and forth motion.
1. Count those colonies touching the top line.

2. Do not count those colonies ‘touching the bottom line.

COLONY DIFFERENTIATION :

A. Coliform colonies

LY

1. Dark red 4
2. Green meta]]iq surface ‘sheen

B. Non-coliform colonies

~ P

1. white to'dafz in color. (

2. No metal 1ic surface sheen.

-
|

ATYPICAL COLONIES.
]
A. Can be confirmed

B. Follow method prescribed in "Sténdard Methods for the Examination of

Water and Wastewater". .

(]
4

;;7»

© |

Y
f""”’ ;
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v SECTION 5: »PROCESSING USED GLASSWARE . ' N e tl N
o : . g ~ o 3
* . N ) \ :
I. CONTAMINATED BUT UNCULTURED GLASSWARE <
A. Sterilization unnecessary ‘
) . ‘ @ ) . i», -~
B. Empty contents down drain .
C. .Wash, rinse, dry as previously described
D Preparé fbr next testing series . " .
II. GLASSWARE CONTAINING CULTURES o~
A. Sterilize in an autoclave . ' . e
B. Empty contents down drain or in garbade A~ ’ (
C. " Wash, rinse and dry as previously described 3 ( ) '
D. Preparé for nex;t testing series
- 4 . & ) . , - " »
III. DISPOSABLES . ° N
' - ' *
A. Discard in polypropylene bag . » T “\\
4 " ¢ - L T,
> . . »‘/" K . f'-‘b. e
B- Sterilze in autoclave T ‘ Y s -
C. Dispose of in garbage g o .
B - : -~
»\?!“
. ~
3 ’
+ ‘ . / —
) &
L "N o
i’.,:\‘ . -
~ 5 M j
\} %
“ qQ
h . 4
\ . L% @ ' q ‘
. - i ® \f‘ .
~ = . . ) °, - ég
( - ° /
\ ) ‘ vf) 8 . . - @
\ - o . 5» .
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SECTION 6: DATA INTERPRETATION AND EVALUATION

. CALCULATION OF COUNT PER, 100 ML.

N o M Sample B ) Sample C .

\ | Amt. !;iltereé - Count s Amt. Filtered - Count Amt.’ﬁ\'lte:ed - Count
| 100 mls. 64 100 mls. - 107 100 mls 4
50 mls. ' 26 50 mls e 53 |- 10ms. 0
10 mls. 4 | 10 mls. 14 1 mls. , 0
C’;unt + count x 100 Count x 100 - | .
Total amt. filTtered Amt. filtered S, {
Example: Example: % ' y
64+ 26 = 90 x 100 =60 |. 53 x 100 = 106 |
100 + 50 150 . 50 - )
Report as: 60/100 ml. Report as: 110/100 ml Réport as: 4/100 ml.
) : A. From Above Figure : . )
. | l.\Sqmp'le A - 2 counts within accepted range.
2. San?p'le B - 1 count within accepted range.
3. éamp]e C - Counts too low on all dilutions. - ' }, <
- B. * Counts™ too high bg\all dilution. - | . .
1. Report as TNTC ‘(\Tgo numerous to coun‘t) ) "/.. ‘
o 2. Request bgw samp]e\\\\\\ . - - ' oo
~ C. Report all counts to 2 sign]fitant figuégs only.
b 1. i.e. report 392/}100 ml. as ‘

N

II. DATA EVALUATION

*
J

A. .Drinking water staq(ards

a. 2 consecutive samples

. . ~
{ . -

G ‘ . 4




N .
v -
o R b. More than 1 sample per month if fewer 20 samples per month are
. o examined. - ‘
R ' €. More than 5% samples”if more than 20 samples per’month are examined.
v 1 ?” .
te =
l ]
‘ ° 4 s . M
R .
) R )
~ - o
° é \\
1 r
' ’ e
) : .- . -
” ) ¢ , '
- ) )3 )
~ ‘ -
' ‘
z *
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I. SETTING LABORATORY RULES
_ A Dréss Code -

L

3

3.

-8 -

APPENDIX A - LABORATORY PREPARATION

|

Must wear lab coat or apron at all times.
Shoés must have full foot protection.
Long hair must be tied back.

Must wear protective cfothing where applicable.

a. Goggles or safety glasses

b. Asbestos gﬁoves

~ B. Safety Equipment

1.

3.

General Equipment

a. Fire extinguisher

/
b. Fire blanket y
-c.  First aid kit N
d. Emergency shower ‘ : y

e. Emergency eye wash

PéFsona] equipment for eaczjkmp]oyee .

: ‘é. Lab coat or apron

b._ Goggles

c. Asbesfq; gloves
Sqfety rﬁ]es

a. Must be set .and enforced. by sdperviﬁqr

b.. All éctideﬁts must be reported to superv%éor

k)

C.* Record, Keeping ’ -

. ql.

',\ 2.-
.

L4

'
- -~

Must be mainfained at all t1mes
Shou]d 1nc]ude all: .o
J 0N

Y




a. Purchase records

Y

b: Equipment spec1f1cat1ons, warrant1es, ‘maintenance and instruction
manuals.

4

c. Accident reports.

’> [)// d. Testing data ‘ ' -
e. Pertinent communications - . ”

. .
f. Employee records. -

. II. LABORATORY CLEANLINESS ‘ o .

A.

4. Halogen cqmpounds

Types of disinfeétants | |
1. 70% Ethanol . ) ' "
2. Phenols i.e. 0-Syl '

3. Quaterhiary ammonium compounds v

5. Activated sialdehyde i.e. cidex
Use of disinfectants’
1. Weekly

" a. Wipe down all shelves remov%ng all glassware and books.

b. Wipe down all iacubators, inside and outside. ////’—_’ .

C.- Wipe out inside of.autoclave. S -
2. Daily.

a. Wipe down tops of all counters, large pieces of equ1pmeht
3. Immed1ate1y before test1ng disinfect work area
4. Immediately disinfect spills
Sources of~éontamination . .

1. Dirt around lab

N

Spilled samples. or cultures

2
3. ~Un-autoc]aved bacteria] garbage
4.

“Chemical contamination from use of glassware for both Chem1stry ‘
testing and Bacter1a1 testing.

T2
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I11. éLASSWARE WASHiNG ‘ "’ N
A. A1l glassware: must be thoroughly washed in’ non=toxic detergent
X 1. i. e. A]conox
2. Removes bacter1a1 scum_from glassware

B. ﬁ?

R1nse 6 - 12 times in hot tap water.

1. Removes detergent residue ¢

2. Reéidue is harmful to Bacterie
C. Final rinse 1 - 3 times in distilled water
1. Removes mineral residue from tap %ater
2. Prevents water spotting °
D. Air Dry -
- 1. Any spot indicates dirt

2. Rewash before using g

IV. PACKAGING EQUIPMENT AYD STERILIZATIO%// .

A. Reasons for paekaging ' e
1. Creates a bacteria barrier |

e 2. Allows for storage of sterile equipnént ,

B. Proper.]abeljng;
S befine contents

-2. Date to aid in equipmeni rotation

C. Sterilization of equipment - 2 Acceptable Methods

.1. Autoclave . ' s\

a. All rubber, metal and glassware and some pﬁasticé

> b. Normal cycle 15 min. 15 121° C.
¥ - €. Exhaust rapidly
2. Hot air sterilizing oven
a. Pry glassware and metal objeefs only

*b. Normal cycle 1 hr. at 170° C

. 73

-
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V.

. A. Autoclave

- 21 -

»
PR

c. Allow to cool before use : ’ .
d. Package p pet§ in mgtal containers

e, Package other equipment with aluminum foil

L

MAJOR LABORATORY -EQUIPMENT
i

1. Before usiné read and follow manufacturers installation use and
maintenance instructions and safety precautions.

2. Normal sterilization = 15 psi yielding 121° €. for 15 min.
3. Use to sterilize liquids and non-heat sensitive equipment.
~a. Most plastics are not autoclavable and sterilized by manufacturer.

b. Sterilized media and reagents must be removed from autoclave as
soon as possible after autoclave is opened.

c. Glassware may be sterilized in autoc]ave but must be .allowed to
c dry before removing from autoclave. :

B. Hot air sterilizing oven o // ‘

<, Before using read and follow manufacturers installaf%on, usé,
and maintenance instructions and safety precautions.

2. Normal Sterilization = 1 hour at 180° C.
3. Use to sterilize glass and metal onlys
a. Rubber and p]aétics wi]{ ﬁe]t
b. Liquids will evaporate and grow media components will be de;troyed
C. 35° Incubator ' |

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

2. Place in permanent location -

a. Out-of drafts and direct suniight

-

p .
b. Convenient to laboratory bench and electrical outlet

3. Ihstall thermometer ’ .
) ‘ :

a. NBS (National Bureau of Sﬁandardé) ceftif{ed thermometera

I b. Mercury bulb of thermometer should be suspended in bott]e filled |
with water.

; - 74 f __
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c. Locate centrally in incubator.
Install shallow pan of water in bottom of incubator.

a. Maintains condition of saturated re]at1ve hum1d1ty required
in bacter1o]og1ca] incubator.

b. Check daily and fill as necessary to keep water:in pan at all
times.

-
*

Adjust temp. to 35° t 0.5° C.
a. Follow manufacturers instructions
b. .Allow 1 hr. between temperature adjustments.

C. Record temp. of incubator daily.

D. Water Distillation and Deionizing Unit

1.

2,

Before using, read and follow manufacturers installation, use’ and
maintenance jnstructions and safety .precautions.

‘oA
Produces reagent grade water for use in making‘weagents and med1a and
rinsing glassware.

" E. Refrigerator

1.,
2.

~

F. Glassware dvasher

1.

2.
3.

Set to maintain a 4° C. temperature.

Use-to hold samples waiting to be tested and to store'some prepared-
media and reagents. - . -

N
é

Before using, read and follow manufacturers installation, use and
ma1ntenance instructions and safety precaut1ons.

Automat1ca1]y washes and rinses glassware.

Do not use home d1shwasher as it does not have proper plumbing
. . |
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1: §ufficient size to accommodate all samples.
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APPENDIX B - COLLECTING SAMPLMS FOR BACTERIOLOGICAL EXAMINATION

"I. EQUIPMENT PREPARATION

A. Sample bottles must be:

1. At least 100 ml. capacity with a large neck opening.

2. Thoroughly cleaned with detergent, rinsed 6 times in hot tap water,

rinsed finally in distilled-deionized water, then air dried.

3. Free from spots, scum, chips, cracks, eXcessive scratches and otfier
damage on which bacteria may lodge.

4. Closed with preferably an all glass ground cap closure Zbut screw.
caps can be used providing liners are free from contam1nat1on and
provide a non- 1eak1ng seal.

5. Sterilized in an autoc]ave 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 prevéent glass stopper
from sticking. — :

-

~

Bottles intended for use in_collection of chlorinated samples must have
« @ 10% sodium thiosulfate solution added at the rate of 0.1 ml. ‘for each
4 oz. bottle prior to sterilization and sterilized in bott]e

Labe]s must be:

1. Clean and unused,,

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

wire.)
Label markers must be:
1. Permanent ‘type not affected by watef

2: Able to mark on label

E. Sampling devices must be in working condition, and nroperly maintained.
F. Germicide must be available to clean up spills but must not come in .,
v eontact with sample or any equipment touched by sample.
G.. Rubber gloves must fit and not be punctured. <
: n. Iee chest for traneporting sampﬂe(mu%} be! ' d

2. 'Undamaged with tight cover so cold temperature can be ma1nta1ned
inside.

oo : 76 .
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" «3. Filled with enough ice to qu;;k]yEchilf samplesbut -Tittle or no

H. SAMPLE COLLECTION - R —

A.

Refrigerator must be set at 2 - 100 C. and used if samples are not o

1./

examined upon immeédiate return to lab. .

;:-'wr\a

7 .2 ' .o
1

free water. . -

N r

To takesample from spigot or tap: AT | o
1. Find spigot with direct main conneetion
Put on rubber gloves. :

Flush spigot at full flow for'é)- 3 min. to'clear serviice line

If right handed, hold sémb]e bottTé near bottom with yight 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 ppefgct closure and
bottle from contamination.

5. Allow é]ﬁb of paper between closure and bottle neck to fall to floor.

6. Thrust Bott]e into flowing water and allow bottle to f%]] about 3/4ths

full. DO NQT RINSE, especially if bottle contains sodium thiosu]fate to’

neutralize chlorine in sample.

7. Carefu]lx replace closure and hood and secure.
8. Label bottle and place on ice in ice chest for transbortation to
laboratory. _— /

To sampfé river, stream, lake, etc.

1. Put on rubber gloves. . . e

P

2. If right handed, hold gamp]e ttle 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. ° v

.
o

3. Allow p:per strip between and bottlé to fall to ground. s

(-4

4. To fi11 sample bottle ‘ : )

a. Turn bottle neck opening down and plunge below sﬁrface of water .
quickly to prevent dechlorinating agent from runnfngjput.

b. Turn upward to face bottle opening into current to avoid
contamination of water flowing into bottle with samplers hand.

N 4 . , . e LY : \.
- a /\' - ] L
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3
Ae

c. Allow to fill to about 3/4 full. DO NOT OVERFItL especially
¢ 1f bottle contains a dechlorinating agent.

L d.. Lift quickly out of water and rép]&ce closure and hogd.

- ¥ 5. Label bottle and place on ice in ice chest for transportation to
I~ - laboratory. ° )

f ITI. COMMON ERRORS AND AFFECT ON RESULTS

A. No dechlorinating agent in bottle. Chlorine activity continues until

sample tested so bacteria continue to die and coliform determination
. gives count which is lower than actual. 4
‘ﬁ LI "\’ < B}

B. 7 Sample not chilled when taken. Bacteria continue to maltiply, so '
coliform determination gives count which is-higher thamactual.

C. Bottle or closure contaminated. Exbra bacteria introduced, so coliform
determination may give count which Ts higher than actual.

D. Sample not examined within 6 hrs. of collection. Bacteria will begin to ~
die, so coliform determination will give counts which are lower than-actual.

4

- ?
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I1.

Amount
Original
Sample

. 9 ~
APPENDIX C -~ SAMPLE DILUTION -
»

NECESSARY WHEN COUNT IS EXPECTED  TO BE GREATER THAN 8000 PER 100 ML
. - -
PROCEDURE

A

g9 mis.

STERILE
DISTILLED
BUFFERED
VATER

‘L\\.__;;_;zz_;{/‘

-

/m/

gm : 0.0091 ml
(10 ) (10-%)

\

1)

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

For 0.01 ml. sample’ volume .
1. PT3& 1 ml. sample into a 99 ml. dilution blank.

2. Sh igorously 25 times in an arc of 12"

-

3. 1ml. of this 1:100: dilution represents 0.01 ml. of or1g1na] sample.
-

For d’001 m] sample vo]ume de11ver 0.1 m] from 1:100 dilution into funnel.




E. For 0 0001 m1 sample volume . o
1. P]ace 1 ml. of-the 1:100 d11ut1on )hto a fresh 9% ml. d11ut1on)b1ank
> -

2. , Shake v1gorous]y 25 t1qes in an arc of 12" .

LY

,,' St 3s 1 ‘ml. of this 1:10,000. d11ut1on represents 0.0001 ‘ml. original sample

volume. s -

. ¥
F. For 0.00001 ml. sample volume deliver=0.1 ml. £ om the 1:10,000 dilution
. into funnel. ' ( . ) ' | .

= . ; “ 4 . ~
L3

1i1.  PRECAUTIONS

O ‘ ,
A7 AN volume measurement must be accurate.

L

B. Any measurement error will be compounded  in later steps

C. - Transfer samp]e volumes asept1ca11y because any contam1nat1on will be
carried through entire process.

[}




TOTAL COLIFORM DETERAINATION IN DRINKING WATER |
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Transparancy
Transparanqy
Transparancy
Transparancy

~

T
Transparanc
ansparancy

. Transparancy

Transparancy

'Traﬁsparhncy

Transparancy

_ Transparancy

Transparancy

Transparancy #12: Ca]chlatiqg count per 100 mls, -

—

#1:

#3:

#4:
#5:
#6:

#10:

Transparancy List

Sample dilution
MPN equipmént .

_Pipet and Toop
: Poéitive test -

Recording MPN test dgta
MPN chart .

MF equipmeﬁt

MF eézipment set up
Plating method

Choose correct MF to count

#11: Counting methodpiégy
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1P INDEX-AND' 95% CONFIDENCE LIMITS FOR VARIOUS COMBINATICNS OF POSITIVE
. AD NEGATIVE® FESULTS WHEN FIVE 10-1L. PORTIONS ARE USED .

' .7 95% CoNFIDENCE
: 'é?vxﬁi &éﬁxvs o PN L - LTS ‘
REACTION- OUT OF . INDEX " ’
2 oF 10 M. FAc /100 v LQWER UPPER -
ok . | 22 o ] e
RN T ‘ 22 | 0.1 1. 126
2 | 5.1 A 0.5 | 9.2
b3 9.2 3% R - R/ N
4 B . . 33 52.9
5 B | 80 s b . Ieme
-
. )
PP R | .




G/osa or aufoc/nwéle

facuum pum p o 7‘ Hosk a  phastic rinse bolffe
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(. Vocuum tvbing
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¢ Kilters
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Filtration:

ume/ 19

: as/er/e rmnse
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‘ /"93.

~




. LR ) .

- . * . ",

- . ..

. ' ar. -
* ' L F
. e \
- N . N .
N L4

]

.

PLACEMENT OF  MEMBRANE ON\'O
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. CONTAINS 20 - 80 COLIFORM
.COLONIES, BUT FEWER THAN
200 COLONIES TOTAL.

.
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sample A A
Bgﬁﬁ %iltered - Cogpt

100 mIs.  é4

somls. 26
lowls. 4
Count, + coupt - x 100 -

Total amt. filtered

Example: ‘

64 + 26 = 290 x 100 = 60 *
100 + 50 150 ‘

~

A

R
KJ

.

Report as: 60/100 ml.

a2

£

" CALCULATIONS

]

Sample B

Saniple C
Amt. Filtered - Count

_Amt. Filtered - Count

100 mls. 107 * “l0ms. g
S 50 mls. . 53 _ ~ 10 mls, ' 0

10ms. "~ ¢ 14" ' 1 mls. .0

Count x_100 °
Anmt. filtered

-~

Example: , e ‘ . . ¢

53 x 100 = 106
50 ..

~

Report as: 110/100 ml.

-~

97
Y
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Module No: Module Title: '

r ol e : : - o

. ) Total Coliform Determination in Drinking Water -

‘e Y . < .
/ Submodule Title: . .
Appro:. Time: | Multiple Tube Technique | ) ;
. . ‘ . ,

. . EVALUATION - PART A - &+ .\
. : . —

+ »| Objectives:

e 'Upon completion of this module the participant shou]d be able to\gemonstrate the
ability to perform a total co]1form determinatjon by the multiple tube technique,
and/or accurate]y answer 80% of the evaluation questiornts over the procedure

| XA QUESTIONS '

fIbch: Introduct1on

“1. What does the presence .of coliforms in a dr1nk1ng water gﬁbp]y indicate with
' respect to éhTor1nat199/ .

- " ~

A} L]

" 4

. 2. If. co]1form bacteria are present in drinking water what other type of organ1sms
P of concern-may alse be present?

-

3. Describe the coliform group with respect to the following characteristics:

a. * shaped
c . b. gram : . - s
S c. Produce . ‘wheh fermeh}s lactose.

4. VUsing the Mu1t1p1e Tube Techn1qUe, in order to meéet the current water quality
standards,. not more thanr / % of the portions tested in any month may show
- the presence of co]1form Eacter1a . .

Topic: Laboratory Equipme . '

1. What would an autoclgve be used‘for7 ‘ iy
. Why. use an 1ncubat r for grow1ng bacteria? - ) ’{

) State 2 reasons
< s by mouth in a

W ~N

3r usihg . onlg a cotton Qlugged ster11e pipet when. p1pet1ng :
crob1ology 1

b H ) ‘
T 61-‘What dev ce 1s used to transfer the bacteria from the positive presumpt1ve test
AU N ~1ntoA;? confirming media? .

% . .




.
A |

- 7. Where is sterile distilled buffered water stored.

. 8. MWhy must paper wrapped equipment remain dry aFter steri]jzatibn?‘

1. On what is the frequency of sampling based?

' ' i

y

. - ' 4

. . '\.. . ~ . | l'Dalge 2 __of 14 /i;i/

Tgpic: Laboratqry and Mepia Prepération‘ R - e ;
1. State the.2 things a d1s1nfectant Jds used for ) o ;L . {
2. Why is the sample bottle wrapped before~be1ng s?er111zed7 7 N\ |

3. «State 2 ways to ‘obtain’ distilled.water.

4. What are the-2 chemicals that can be used to buffer sterile dilution
‘water’ M . .

4

5. Is the growth media for this procedure sterilized 4
autoclave? N v

é hot air oven prf
9 CM15 psi) with a rapid

6. What would an autoc]ave cycle of 15 min. at
’ ysed for?

exhaust and a 10 min. allowance for drying b

.

3

9. List the steps in proper glassware washing.

10. Is tap water’ of sufficient duality to use fgr growthimedie preparation?

Topic: Sampling

t. ) Lo a

2. What chemical is used to deehlorinate a sample? -~

3. Why is a sampling tap flamed -with a propanestorch?. : o

4. How long q$y°a sample be held before it %5 tested fer tota] coliform
bacteria? ' - -, i [

5:-'What happens to the bacter1a] popu]at1on 1f the semp]e‘1s not kept
chilled? ’ T )

- . ¢ / . “qe
Topic' Samp]e Dilution T oot

Shou]d sample dilution ever be necessary when samp]1ng dr1nk1ng water
supplies? ' ) L *
. = < :

2. . Diagram how to get a 1: 10000 d1]ut1on -

’ —

a—

Topic: Mu]t1p1e Tube ‘Test Procedure and- Data Inte¥pretat1on

>

1. Why is the work area disinfected 1mmed1ate1y befﬁre test1ng Qeg1ns7 ~: ’

#

2. Wh1ch broth is inoculated directly with the water'samplE,Lauryl Tryptose’
Sulfate or brilliant green bilk?, tg ‘ C . ;~ - 2
ST A | R

RN




3)

7

;Jﬁase_s_ofm_.

=

= ( .
3. At what temperature are the inoculated tubes iréubated? R :

4. Is it necessary to use aseptic technique ih'planting the sample. in” the .
‘presumptive growth media’transferring growth to the confirming media?

5. How arfe the old cultures procéssed before test tubes are washed?

.

6. P‘(h m the ten b]apks with the corvect i}lformat‘éion.

g

\"\ Inoculate Presumptive Media : , >
- o Incubate
at (1) °c.
for (2) Hrs. .
L x Yy
. s 3) ‘ 1 .
= Return to
(4 \ : incubator ‘
) - \ - for (5) . hrs.
. » ‘ ) o /‘ l
: | . (9) | e ]
RN g _ ; | |
! fransfer to R N
Voo Confirming .
. . pedia and KN ’
' S . fncubate at * - - o J
. _ ;63 . 0¢ for T
. T 7 Hrs. , ‘ _ .
. I S :l _) T - IS
Gas Produced ) No Gas ' Y BN
"y . ~ This indicates (10) -
7. Given the following, data_sheet, does the water tested meet the standards
for drinking water? C P
” , b A’. //
* »» Sample Information : ' L T
Test Results ./‘, i :
“Tube # _Presumptive Confirmatory.

~

- . . —
, ; 1. 7 + .
-‘“ 2. ' + ¢ -
: . 4. - o + - ,

4, -

5. --Not. transferred
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Module No:

-

EVALUATION - PART A *

_Instructor Notes:

. Instructor Qutline:

Yo

Answers ' >
Topi&: Introduction
1. Chlorination has_been
insufficient.
2. Disease causing
| - microorganisms
3. a. Rod - '
b. Negative - ' '
. . .
c. Gas ‘
4, 10%
'quic: Laboratory Equipment *
1.
1.

-

~ the lab technician from
~ contamination

;bacter1a1 ‘Growth. «
. apH mefer

" a.3 mm.

Ste:lle;;; he?t staljle -
nt and 1qu1ds o

-OY‘—

. 9
Processing old cu]tures
before disposal

It provides a contrdlled
environment for the bacteria

to grow in.

\ ’ -
To protect ‘the sample from
contamination. 7o pretect

R1ns{ng removes detgrgeﬁt
residue which. can. 1nhyb1t

inoculating loop |

~

Give the part1c1pants a samp]e to analyze by the
mu]t1p1e tube method and/or the ‘total co]1form -

‘multiple tube evaluation questions to answer. .

///// . >
///// £ 3
o
3
A
»
]
D
\l
- }
1
- L)
& -
o
. .

-




' o r . . Page _5 of _14
.| Module™No: : < —
' EVALUATION - PART A e
= . : ‘e 1
Instrrgter Notes: , Instructor Outline:
po}c' Laboratory & Media ~ ’
Preparation . ¢ e~

1.. General Laborato;§ Clean-up
Cleaning up skilled bacterial

cultures. <,
o‘ . - 'v
2. it,a]]ows the sample bottle ; v, K
to be stored ¥ithout becom]ng-
contaminated.
-3. Purchase a distillation unit L - ~J -

and make ‘it or purchase the .
distilled water from a ‘ .
. re]1ab]e source. :

4. Peptone R
" KHp POg (Potassium , s
dihydrogen phosphate) .
- 5. Autoclaje

6. Sterilizing dry goods
- (i.e. glassware)

7. In the refrigerator N . o .

8. Bacteria is able to move Q
through wet paper to .

contaminate the contents

. but not ‘through dry'paper. ) / /"J
9. 21g Wash in hot soapy water. .
2) Rinse in hot tap water Co
6 - 12 times. S ' S
« (3) Rinse 1 - 3 times in. ’ .%\

= distilled water ‘ 2

(4) Air dry - -

(5) If spots appear when dry,

. rewash.

10. No “\ " &
. - [8 . "
. : I




- . S \. - Page __ﬁ_h,Pf'_iﬂJL°
odule No: , .
. + EVALUATION - PART A
. b h R .
|* Instructor-Notes: ’ Instructor Outline: .
Topié: Sampling v y
s : . .
1. The population served A
2., Sodium thiosulfate '
3.. To incinerate the bacteria on t ‘ K
it. : . ’
. _ ‘ , e .
- 4, 6 hours’ ' : .
'5.- It-will change, first with ‘
growth followed by rapid
die off.
" Topic: Sample Dilution
1. No .
2. Sample — 1ml.—— < 5/99. m1. dilution bank
. ’ 1 ml. _‘ .
<199 m1, »diTution blank
This is the 1;10,000
- * |dilution.
Topic: Muﬁtip]e Tube Test ) - L
rocedure & Data Interpretation : .o ‘
1. - Disinfection removes mo®¥ -
- dust and bacteria’from the : : )
work area and this lowers [ , !
|-, the risk of contamination. : N Ly
2. Lauryl, Tryptose Su]fate . f .
BY‘Oth . - X 9, *
3...355 0.50C A R ST e
4. Yes ’ |
5. They.are sterilized in an- | ih ' ' .
autoclave , - - .
. 4 - \
‘ .
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odule No:

evALURFION - PART A

Instructor Notes:

Instructor Outline: -

6. (1) 35+ 0.5°¢C, -
,24'hrs;k
No gas

Gas produced

35 + 0.5 C.
48 ‘hrs.
No gas

)
)
)
)
(5) 24 hrs.
)
)
)
)

Gas produced

No coliforms present’

*
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' i ¢ . . . .
Module No: Module Title: h o * .
Total Coliform Determination in Drinking Water -
N Submodule Title: ¢
Approis Time: Membrane Filtes Technique e g
. 1 hour ¢ EVALUATION - PA‘RI\B .
“Objectives: ] ‘ o
Ubon completion of this modu]e the participant should be able to demonstrate the
ability to perform a total coliform detergination by the membrane filter technique
and/or ‘accurately answer 80% of the evaluation quest1ons over the procedure.’ -
EXAM  QUESTIONS . y
| Topic: . Introduction 1 ) S
/ -

1: What does the presence of coliforms 1n a drinking WEter supply indicate with °
respect to chloripation?

l

2 vaco]1form bacteria are present ih drinking water what othervtype of -

m1croorgan1sms of concern may also be present?

Y

3. Describe the coliform group with respect to-the fo]]ow1ng character1st1cs

) . ’

4 ‘ v , * . , T
a. . Shape? A ‘ k - Cy
b. Gram ; U S S S

. ( - 0 . ’
¢. Praduces . when ferments lactose:

d: Deve]ops a’ surface sheen when grown on m~Endo growth med1a

4, Using the membrane f11terstechn1que the total coliform monthly average must:

not. exceed per .mls. in order for the water to meet ‘

current wafer/qUa11 y standards for drinking water. . . K

° e

I*p1c* Laboratory Equ1pment

1. what wou]d an autoc]ave be used for7 - -

b. why is it impo rtan to properly rinse glassware after washing?

2)'.why use an 1ncubator for grow1ng bacter1a?

.

43. List the 5 p1eces of equipment 1n use when filtering a water sample

o
4. State 2 reasqgs for using only a cotton plugged. ster1]e pipet when p1pett1ng
by mouth in. m1crob1o]og1ca] lab,

. 7 '

=7 ~

R (1T o
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o S Page’ 9 of14

1
2

‘6.

-

A . . \' N B
" Why must badteria] cultures be sterilized befpré/being disposed of?

Topic: Laboratory Preparation

1.
2.
3.

Topic: Samp11ng

. Is m-Endo growth media sterilized and why?

List the:steps in proper glassware washing. ,

State the 2'things a disinfectant is used for.

Why is equipment packaged or wrapped before being sterilized?

%

State 2 ways to obtain distilled water.

What are the 2 chemicals that can be used to buffer sterile d11ut1on
water?

~

What would an autoclaye cycle of 15 min. at 121° C. (15 psi) with a

"rapid exhaust and a 10 min. allowance for drying be used for?

Where is ster11e d1st111ed buffered water stored.

. Why must paper wrapped equ1pnent remain dry after sterir/eat1on?
9.

¢ o

-~

w

o

Topic: Samp]e D11ut1on

. .On what is the frequency of samp11ng based?*

. What chemical. i$ used to dechlorinate a sample?

. Why is a samp11ng tap flamed with a prqpane ﬂbrch?

How 1ong may a samp]e be held before 1t 1s tested for total coliform

- bacteria? o ,

What happens to the bécter1a1 popu]at1on if the samp]e is nqt kebt

) chilled?: -

N

A3

1. "Should sample djlut1on ever be necessary when samp11ng dr1nk1ng water
supp11es? . - A . .

2. Diagrmm.how to-get 4 1:10000 dilution.. )

prjc: Membrane Filtration Procedure L e ‘

1. -why is the work area disinfegted 1mmediafe1y be fore testing begins? -

13




10Q mls. sample.’

w

A . ,
. ° .. ’ , ' .
. . Page _1_Q_ ofé. 14 | '
N : L - ' .
2. Why is the f11ter1ng funnel rinsed w1th ster11e d1st11]ed buffered water
after the samp]e is filtered? o KR x :
3., What traps the bacteria and provides a surface.for co]hny growth when .
a samp]e is filtered. —_— -
4. How .are ster11e membrane . f11ters handled. . ' RN
5.' Why is the culture d1sh 1nverted dur1ng 1ncubat1on7 ' ) !
6. ﬁg:t is the proper \hcubat1on time ang temperature\fo#'the total co]ifonh :
Topic: Cohnting Procedure‘E'D;ta Integﬁretatioﬁ and Eva]uatibn‘ i
1.  What is the propeh"counting range? S © A,
1 .2. How often W111 a 100 m] sample of‘drinking water ‘give a‘count within ;
o the proper range.- . o . '
3. Descr1be the appeaF;nce of a co]1form co]ony On m-Endo growth‘med1a.
4, Give the formula for‘Zomput1ng the number of coli form hacter1a per .

[}

5
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. FoduTe No: 8 . — ) —
RN _ | _EVALUATION- PART B - v ‘ E
- 'Ingtructor Notes: T Instructbr Qutline: — I' .
;i ' -~ . ' " | Give the part1c1pants a samp]e bo ana}yZe by the )
: Ce . \ membrane filter method and/or the total coliform, - .
Answers: ' . membrane filter, evaluation que$t1ons to answer.
Topic: Introducfion . - - S
1 Chlorination has been I -

- 1nsuff1c1ent _ ‘ A

2. Disease causing, microorganisms| - - . ' co
] : \mero

1 3. a. Rod’shaped . S 4 . S L
b. Negative ‘ . ' P
c. Gas = R
d. Golden-green meta111c
‘. 4. 1 per IOO/Eﬂs. ' ‘ ‘ C : ~

Topic: Laboratory-Equipment =

1." Sterilizing heablsbable - or|1. Sferilizing spent cultures before d1spos1ng
equ1pment and liquids. « |. of them. .

2.- It prov1des a controlled

“environment for the bacteria l .« . ‘ e
: 53 grow in. .L\ ’

‘ 3. Vacuum source
Vacuum tubing oo . .
Filtering flask ' - ¢ . )

- ~n, Filtering funnel

Membrane filter.

.o |4 To protect the sample from ' ' . . .
contamination - "

.| 5. Rinsing removes”detergent B
residue which -can inhibit - \\ 1 '
bacterial growth.

6. Sterilizing kills the bacteriqd K
) J - thereby protecting the ;
environment when the cultures ’ . - )

1 are disposed’ of. . - v
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Module No: . . . N
. "EVALUATION - PART B -

¢ Tnstructor Notes: Instructor but1ine:

. Answers . ' BT ¢ v

.} Topic: Laboratony ﬁYeparat1on

1. (1) General ]aboratory c]ean-

up
(2) Cleaning up sp1]]ed
bacter1a] cultures

e 8. It a]]ows the: equipment to be
) - stored without becom1ng N .
contam1nated i

. 3. (1) Rurchase a distillation
y . unit and make it. . e
(- (2) Purchase the distilled .

_water from d reliable - S

source. :

4, (1) Peptone .. .
" (2) KH2 PO4- (Potassium - )
d1hydrogen phosphate) - |. ' - -

5. m-Endo growth media is not T s T
sterilijzed because it contains|.
heat sensitive components . .
which will be destroyed at - ) a

i ster1'l1§1ng temperatures. ] ‘ .

- & . ~ ~ N : .

6. Sterilizing dry goods, °

» glassware, or other -

equipment. ’ - . .
7. In the refrigerator

8. Bacteria is able to move o

' through wet paper to - N

- contaminate the contents
g’ - but not through ,dry paper.

9. (1) Wash in hot soapy water ‘ 4 . -
. (2) Rinse in hot tap water, "
6 - 12 times. . -
(3) Rinse'1 - 3 times\with '
‘distilled water e N _ _
é4; Air dry - o ’
If sppts’ gﬂpear when dry,
rewash -

vuv

CERIC| o ‘Lo -




-¥

Page _ 13 of _14

-

4

) - ®
Topic: Sampling

I,CThe,popul ation ser;ved

- [2. sodium Thiosulfate . *

3. Yo incinerate the bacteria _
on it.\‘

4. 6 hours

5. It will change, first with
growth followed by rapid die
off. ,

Topic: - Sample Dilutidn

1. No ' -

2. Sample— (1 ml.)—>——>

T This 75 the < W
1:10000 dilution

Topic: Membrane Filtration &

- - Procedure

L s

l.v.ﬂDisinfection removes most dust

*. and bacteria .from the work

.-, area and this-Towers the risk
‘of contamination.

J-1 2. The rinses remove the bacteria

* . which adhered to the sides of
the funnel and deposits them
‘on the membrane filter. Ly

-3. The membrane filter.

4. Menbrane filtérs are handled
.+ by flamed forcéps on the
outer 1/8 inch. -

A
>

!
‘ll ml..

100 mT. dildtion blank

100 ml1. dilution blank

|- Module No: . ] . ‘,
EVQLUATION - PART B
1) N — 4 /- R
I\ Inst.ructor Notes: Instructor Outline: P
Answers o ‘
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R : ( ) . Page 14 of _14
Module No: ~_. - T £
- e EVALUATION' - PART B \
~ Instructor Notes« . Instructor Outline: \7 .
AnSWeré\ S ®
.5. To keep-the moisture,undér . « Y
.+ the membrane. If it collects
on the 1id, it will drip onto ; .
the meémbrane surface and 9 .
distort the -colony growth. . .
. , {
6. . 355 0.50 C. for 22 - 24 hrs. | . A
I\Top‘ic: : Counting Procedugé‘ & Data - . ‘ ’ ®
Interpretation and Evaludtion ‘e
& ‘ ! s oo
] 1. 20 - 80 goliform colonies « , .
with ne more than 20@ total @ -
colonies. N
2. Almost never b ' . §
3. Dark red with a golden green ‘
metallic sheen, " * «
4, count. i “
" amount filtered X 1?0 ’ .
- , «
N - LY o\ z
. —
y3
N 4
‘” v
™




