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M CROBI OLOGY CHECKLI ST

1. PERSONNEL S U N Comment s

The | aboratory supervi sor/consultant has a
bachel or' s degree in biology, chenistry medical
technology or a related field. [ ] Supervi sor
has at least 4 credits in Mcrobiol ogy; or has a
[ ] minimumof 2 weeks training froma federal
agency, state agency or academc institution in
t he m crobiol ogi cal anal ysis of drinking water.

Super vi sor/ consul tant has one year experience on
the j ob.

[ ] If a consultant is used, the consultant is
present on site at |east one day per nonth and is
avail abl e nmore frequently if needed by the

anal yst .

Anal yst has a nini mumof high school educati on.
Anal yst has had training in the ncrobiol ogical
anal ysis plus mni num 30 days on the job

traini ng.

Dat a produced by the analyst while in the process
of obtaining the required training and experience
were reviewed and validated by fully qualified
anal yst or

t he supervi sor/consul tant.

2. LABORATORY FACI LI TI ES

Laboratory facilities are clean, have tenperature
and hunmdity control, have adequate |ighting at
bench tops and 150 - 200 sqg/ft/analyst is

avai | abl e.

Provi si ons have been nmade for the disposal of
bi ol ogi cal wastes.

There is sufficient bench top area for processing
sanples (5 to 6 linear ft/anal yst reconmended),
storage and bench top equi prent.

Separate office space. (Recomrended)

3. LABORATORY SAFETY (Recommended) S U N Comment s

Laboratory facilities and practice satisfy
appl i cabl e state and O8HA st andar ds.

Passages and ai sl es are clear and uncongest ed.

Ful ly operable fire extinguisher to cover d ass
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A B, and Cfires located within 50 ft. of the
| abor at ory.

Fire exits fromlaboratory clear.

First aid supplies avail able.

Personnel indoctrinated in first aid emergency
procedures and fire control

No snoking, eating or drinking permtted in the
| abor at ory.

4. LABORATORY EQUI PMENT AND SUPPLI ES

pH METER, ELECTRONIC
Manuf act ur er Model

pH neter has accuracy and scal e graduations
within +/ - 0.1 units.

pH buffer aliquots are used only once

Calibrated to 0.1 pH units and record nai ntai ned.

pH neter is clean and calibrated each use period
with 2 certified buffer standards that bracket
the lab's normal working range. A pH 7.0 buffer
is then neasured. The records include the |ot
nunber of the buffer sol utions.

El ectrodes are naintai ned according to
nmanuf act urer' s reconmrendat i ons.

Conmmerci al buffer solution containers are dated
upon recei pt, and when opened. None exceeds the
manuf acturer's expiration date.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.)

Conment s

BALANCE - TOP LOADER AND PAN For general
nedi a preparation
TYPE:

Bal ance is able to detect 100 ng at a 150 g | oad.

Bal ance is clean and operabl e.

Appropriate weights of good quality available for
each bal ance.

Calibration of the bal ance is checked nonthly
using a mnimumof 3 NST dass S, N ST dass

S 1, ANSI/ASTM dass 1, or ANSI/ASTM d ass 3
reference weights which bracket the laboratory's
wei ghi ng needs.

Non-reference wei ghts are calibrated at |east
every 6 nonths with NST Qass S, NST dass S -1,
ANSI/ASTM d ass 1, or ANSI/ASTM d ass 3 reference
wei ght s.

At least one set of weights is recertified

annual |y by a commercial bal ance servi ce. Any
other sets of weights are checked annually by a
commer ci al bal ance service or are checked agai nst
a set of weights that has been.

Wi ght correction data are used where necessary.

Bal ance is serviced on at |east an annual basis
by a commerci al bal ance service that gives
witten certification that the bal ances (and
wei ghts where necessary) are calibrated using
standards traceable to the N ST.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.)

Conment s

| NCUBATOR OR | NCUBATOR ROOM
Manuf act ur er

Model

Manuf act ur er

Model

Thernoneters used in incubators are graduated in
increnents of 0.1°Cor less. Thereis no liquid
separation and graduations are |egible.

Calibration of glass/nercury thernoneters and
digital thernmometer is checked annually (dial
thernmometers quarterly) at the tenperature used
agai nst a reference N ST or NI ST traceabl e

t her norret er .

Oly dial thernoneters that may be adjusted are
used.

The NI ST traceabl e thernoneter is graduated in
increnents equal to or srmaller than the units of
the thernoneters bei ng checked.

NI ST traceabl e thernoneter has been checked at [th
zero point at |least onceannual ly(NIST) [ at all
tenperature points used at |east every 3 years (EP
manual )] .

4%

P

Each therrmometer in use has a tag which
identifies the thermoneter, the date the

t hermomet er was checked, and any correction
factor. The identification nust allow tracing
back to the calibration check records. If no
correction factor is needed, the tag nust have
0.0 correction factor listed on the tag.

N ST thernoneter serial nunber matches the
certificate for the thernoneter.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.) 0] N Conment s
Cont i nuous recordi ng devices are recalibrated
annual | y.

I ncubator used for Total Coliformanal yses is
able to naintain a tenperature of 35 +/ - 0.5°C on
shelves in all areas in use.
A therrmometer is placed on a ninimumof the top
and bottom shel f of conpartment or chanber in
use.
I ncubator or water bath used for Fecal Coliform
anal yses able to maintain a tenperature of 44.5
+/- 0.2°C on shelves in all areas in use.
Thernmometer bul bs are immersed in liquid (the
probe of digital thernometers that may be read
outside the incubator need not be in a liquid).
Qulture dishes & tubes fit snugly if an al um num
bl ock is used.
I ncubator tenperature is recorded norning and
afternoon for days in use with readings at |east
4 hours apart.
AUTOCLAVE
Manuf act ur er
Model
Aut ocl ave has a tenperature and/ or pressure gauge
with sensor on the exhaust, and an operati onal
safety valve. (Strongly recomrend that both
gauges be present)
Autocl ave is able to maintain sterilization
tenperature during the sterilization cycle and
conpletes the entire cycle within 45 m nutes when
12-15 mnute sterilization period is used.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.)

Conment s

Rapi d depressurizati on does not produce air
bubbl es in fermentation medi a.

Date, contents, sterilization tine and
tenperature, and total tine of each cycle of each
aut ocl ave cycl e is being recorded.

A maxi mum-t enper at ure t hernoneter or continuous
recording device is used with all autoclave
cycl es.

[ ] Autocl ave doors are clean and free of
caranelized nmedia. | ] Autocl ave drain
screens are clean and have all debris renoved.

Spore strips or anpules are used at |east once
every nonth. The records include the results

after incubating the test and control strips or
anpul es.

Aut omatic timng nmechani smof autoclave has been
checked agai nst a stopwatch at |east once every
quarter.

The correction factor is applied to the time the
autonmatic timer is set to when incubating nmedi a.

An autocl ave [ ] service contract or [ ]
i nternal mai ntenance protocol has been
establ i shed. Records are naintai ned.

HOT- Al R STERI LI ZI NG OVEN
Manuf act ur er : Mode
| :

Hot air oven is able to maintain a sterilization
tenperature of 170 -180°C for at |least 2 hours.

Thernmonmeters in hot air ovens are graduated in
increnents of 10°Cor less. Thereis no liquid
separation and graduations are |egible.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.) 0] N Conment s
The bul bs of thernmoneters in hot air ovens are
pl aced i n beakers of sand.

Date, contents, sterilization tine and
tenperature are recorded for each cycle.
Spore strips or anpules are used at |east once
every nonth. The records include the results
after incubating the test and control strips or
anpul es.
QUEBEC COLONY COUNTER:
[ ] Dark field nodel colony counter [ ] or
equi valent is used to count HPC
CONDUCTI VI TY METER
Manuf act urer:
Model :
Conductivity meter is readable in ohns or mnhos
having a range from2 ohns to 2 negohns or
equi val ent mcronmhos + - 2%
Conductivity meter is calibrated with 0.01 MKd
solution at | east once per nonth using an
appropriate certified and traceabl e | ow | evel
standard or the cell constant is deternined
nonthly using a nethod indicated SM 2510.
In-line conductivity neter is used only if it can
be cali brat ed.
REFRI GERATOR:
Refrigerator maintains a tenperature of 1 °Cto
5°C.
Thernonmeter is graduated in 1 °Cincrenments or |ess
and is imersed in a liquid.
Refrigerator tenperature of the upper and | ower
shelf is recorded at |east once per day for days
in use.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.) 0] N Conment s
I NOCULATI ON EQUI PMVENT
[ ] Metal or [ ]1pl astic | oops, or
[ ] wood applicator sticks sterilized by dry
heat, [ ] sterile swabs, or [ ] sterile
di sposabl e pipette tips are used as inocul ation
equi pnent .

Bunsen burner or electrical incinerator used for
| oop & needl e sterilization.
Metal |oops are 3 mmdia. |oops of nichrone or
pl ati numwire.
MEMBRANE FI LTRATI ON UNI TS
Manuf act urer:
Model :
Menbrane filtration units are stainless steel,
gl ass or autoclavable plastic that are not
scratched or corroded and do not | eak.
OPTI CAL EQUI PMENT
10 to 15 X stereo m croscope with a fl uorescent
light source is used to count sheen col oni es.
MEMBRANE FI LTERS AND PADS
Manuf act urer:
Type:
Menbrane filters are nade fromcel |l ul ose ester
material, white grid marked, 47 mmdiameter, 0.45
Tmpore size and certified by the manufacturer
for total coliformwater analysis. Filters used
for Fecal Coliformanal yses are certified for
that anal ysis.
Pads are 47 mmdi aneter and uni formy absor bent
Lot nunber and date received are recorded for
nenbrane filters
New | ots of nmenbrane filters are checked by
conparing recovery of coliformorgani sns agai nst
nenbrane filters frompreviously acceptable |ots.

( Recomrended)
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.)

Conment s

Sterility of each Iot nunber of menbranes is
checked before use.

Forcep tips are clean and without pitting or
corrugati ons.

If graduation narks on clear glass or plastic
funnel s are used to nmeasure sanple volune, their
accuracy i s checked with a graduated cyli nder
before use and a record is maintained. It nmust be
replaced if it has a tolerance greater than 2.5%

PETRI DI SHES(MF ONLY):

[ ] Presterilized plastic or [ ] sterilized
gl ass cul ture di shes are used.

Loose-1id dishes (with 90%control |l ed hum dity)
are incubated in a tight -fitting chanber.

D shes are clear, flat bottom free from bubbles
and scrat ches

pen packs of disposabl e culture dishes are
reseal ed between naj or use peri ods.

GLASS, PLASTIC AND METAL UTENSI LS FOR MEDI A
PREPARATI ON

d ass pipets are sterilized in stainless steel or
al um num cani sters or individually wapped in
char -resi stant paper.

Pi pets have | egi bl e marki ngs and are not chi pped.

Pi pets are marked TD (to deliver) and nmade of
gl ass or plastic.

pen packs of disposabl e pi pets are reseal ed
bet ween maj or use peri ods.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.) 0] N Conment s
Qass itens are made of borosilicate glass or
other corrosion-resistant glass, free of chips
and cracks.

Metal utensils are stainless steel or al uni num

Uensils are clean and free fromforeign residues

or dried medi um

Plastic itenms are clear with visible graduations.

Qulture tubes used for the Presunptive Test in

the MIF techni que are | arge enough to contain the

nedi um pl us the sanpl e without being nore than

34 full.

Qulture tube closures are | ] stainless steel,

[ ] plastic, [ ] al um num or [ ] screw caps

with non-toxic liners.

Cotton plugs are never used for culture tube

cl osures.

SAMPLE BOTTLES

Sanpl e containers are | ] wide nouth plastic or

[ ] non-corrosive glass bottles with ground

gl ass stoppers or screw caps with | eak proof

non-toxic liners. Sanple containers have a

capacity of at least 120 nL (4 o0z).

d ass stoppered bottle closures are covered with

alumnumfoil or char -resistant paper for hand

del i vered sanpl es only.

d ass bottles are sterilized by [ ] autocl avi ng

or | ] dry heat. P astic bottles are

sterilized by [ ] autocl avi ng.

Enpty containers are noi stened before autocl avi ng

to prevent an "air lock" sterilization failure.
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4. LABORATORY EQUI PMENT AND SUPPLIES (Cont.)

Conment s

A assware is borosilicate glass or other
corrosion resistant glass, free of chips and
cracks. Markings on graduated cylinders and
pi pets are | egible.

QG aduat ed cylinders, and pipets delivering
volunes of 10 nL or less, are accurate to a
tol erance of 2.5%

5. LABORATORY MATERI ALS PREPARATI ON

AUTOCLAVE STERI LI ZATI ON PROCEDURES

The following mnimumtines for autoclaving
materials at 121 °C are used with necessary

adj ustnents (nore tine) being made dependi ng on
vol unes, containers and | oads:

(Item - Mnutes at 121 °Q

[ ] Menbrane filters and pads (with fast
exhaust) - 10 min not exceeded.

[ ] Tube medi a/reagents (15 mn not
exceeded) - 12 to 15 min

[ ] Contamnated test materials - 30 min
[ ] Menbrane filter assenblies - 15 min

[ ] Sanple collection containers - 15 mn
[ ] Individual glassware - 15 min

[ ] Dlution water blank - 15 mn

[ ] R nse water - 15 mn (30 mn for 1L)

Aut ocl aved nenbrane filters and pads and all
nedia are renoved i mredi ately after conpl etion of
the cycle.

[ ] Menbrane filter assenblies are autoclaved at
the start of the filtration series. [ ]
Utraviolet light sterilizationis used only if
supplies are presterilized.
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5. LABORATORY MATERI ALS PREPARATI ON (Cont.)

Conment s

Menbrane filter assenblies are | ] exposed to
W radiation or [ ] subrerged in boiling water
for mninmum2 mnutes between individual sanple
filtrations unless a lab is [ ] anal yzing

chl ori nat ed, rmunicipal sanples and can
denonstrate that funnel rinsing is adequate to
prevent carryover of bacteria from contam nated
sanpl es.

10% sodi um thi osul fate solution is added to
sanpl e containers prior to sterilization.
Records indicate solution is nade up properly.

At least 1 sanple container per batch is checked
for sterility.

Tubes are packed | oosely in baskets or racks for
uni form heating and cool i ng.

Ti m ng begi ns when aut ocl ave reaches 121 °C (250°F)
and 15 p.s.i.

Total exposure of tubed nedia to heat not over 45
m nut es.

Wre | oops, needles, forceps, and spatul as are
flanme sterilized.

W LI GATS:

Lanps are cleaned with ethanol nonthly.

[ ] Lanps are tested monthly with W neter.
If less than 70%of initial output, |anps are
repl aced,
-OR

[ ] Spread plate contai ning 200 to 250

m cr oor gani sns exposed for two nmnutes show at
| east a 99% count reduction; done at |east
nont hl y.

LABORATCRY PURE WATER

Source: | ] Laboratory prepared | ] Purchased

[

]

G her:

Pur chased wat er has docunentati on of water
quality, as required below, for each lot.
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5. LABORATORY MATERI ALS PREPARATI ON (Cont.)

Conment s

Still Manufacturer:
Dei oni zer Manuf act urer:

Records of recharge frequency are naintained

Protected storage tank and construction.

Distilled water product is not in contact with
heavy netal s.

Production rate and qual ity adequate for
| abor at ory needs.

Satisfactory record of systens mai ntenance.

I nspected, repaired, cleaned by | ] service
contract or [ ] in -house service.

WATER QUALITY

requirements:
Par anet er - Limts

Fr equency

The quality of the reagent water is tested and meets the following linit and frequency

Conducti vi ty (Mont hly)
>0. 5 negohns
< 2 mcronhos/cm @25 °C

Pb, Cd, Cr, (Annually)
Cu, Ni, Zn

< 0.05 ng/ L/ cont am nant
Collectively < 0.1 nmy/L

Date Last Tested:

Total Chl orine Residual(Mnthly)
(If source water is chlorinated )
Nondeduct i bl e
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5. LABORATORY MATERI ALS PREPARATI ON (Cont.)

Conment s

Het er ot rophi ¢ pl ate count (Mont hl y)
(by pour plate met hod)
- < 500 cfu/nm

Bi osuitability (Annual | y)

- Ratio 0.8 to 3.0

Dat e Last Tested:

(This test not required if using ASTM Type |
wat er as defined i n SM 1080)

RI NSE WATER:

Stock buffer solutionis | ] autoclaved or [
] filter sterilized. Stock buffer solution
container is | ] label ed and

[ ] dated and [ ] is free of turbidity.

Stock buffer solution is prepared using 1.25 ni
stock buffer and 5 nL MyA , per liter) Final pH
7.2 +/- 0.2

Stock buffer is stored at 1 - 5°C

R nse water is checked for sterility before use,
usi ng doubl e strength [ ] tryptic soy, [ ]
trypti case soy, | ] tryptose broth,

[ ] other: to equal
vol une of rinse water.

GLASSWARE WASHI NG

Distilled or D water used for the final rinse
for gl assware washi ng.

Laboratory gl assware shall be washed with a
detergent designed for |aboratory use.

I nhi bitory Residue Test has been performed on the
initial use of a washing conpound, or whenever a
different fornul ati on has been used.

d assware i s spot-checked rmonthly with bronthynol
bl ue or some other pH indicator. The gl asswar e
shall be at a neutral pH after washing.
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5. LABORATORY MATERI ALS PREPARATI ON (Cont.) S U N Comment s

VEDI A STORAGE

Commercially prepared dehydrated nedia are stored
inacool, dry location. Media are not caked or
di scol or ed.

Dehydrated media are stored [ ] in a desiccator
[ ] on an open shelf [ ] inarefrigerator.

Dehydr at ed medi a dat ed upon recei pt and when
initially opened.

No nedi um exceeds the manufacturer's expiration
dat e.

Medi a are discarded if discolored or caked.

Each I ot of commercial and each batch of

| aboratory - prepared nmedi umis checked before use
for performance with positive and negative
culture controls, with the results being

r ecor ded.

Refrigerated prepared plates are stored no nore
than 2 weeks in sealed plastic bags or
containers to mnimze evaporation. [ ] The

| abel on the container includes the date prepared
or the expiration date clearly indicated.

6. NMEDI A PREPARATI ON:

Medi a preparation records include [ ] date of
preparation, [ ] type of medium [ ] lot
nunber, [ ] sterilization tine and tenperature,
[ ] final pHand [ ] technician's initials.

A ean, snooth-surfaced gl assware or
stainl ess-steel utensils used.

Laboratory pure water used in nedia preparation.
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6. MEDI A PREPARATI ON: ( Cont .)

Conment s

Medi a are conpl etely dissol ved before di spensing
to culture tubes or bottl es.

Tube media with loose -fitting cl osures are stored
less than 1 2 weeks.

Tube media in screw-capped tubes held no | onger
than 3 nonths at |ess than 30 °C

7. ANALYTI CAL METHODOLOGY ( GENERAL)

Only anal ytical methodol ogy specified in the
National Primacy Drinking Water Regul ations (See
Appendi x H, Certification Manual) is used.

Laboratory is certified for at |east one total
coliformnethod plus one fecal coliformor E.
coli nethod if laboratory anal yzes sanples for
conpl i ance pur poses.

Absorbent pad, if used, is saturated with liquid
nedi um

A 100 +/ - 2.5 nL sanple is anal yzed. (Drinking
wat er)

Wt er sanpl e shaken vi gorously before anal ysis.

Coli formtest conducted rmonthly on known
coliformpositive and fecal or E.coli-positive
sanpl e.

8. SAMPLE COLLECTI ON, HANDLI NG AND PRESERVATI ON

Sanpl e col l ection [ ] is, | ] is not,
[ ] is occasionally a laboratory function.

The collector is trained in sanple collection.

New

Engl and Certification Cficers' M crobiology Checkli st

Version 2

March 6, 1997




LABCRATCRY: DATE:

Page: 17

8. SAMPLE COLLECTI ON, HANDLI NG AND PRESERVATI ON
(Cont.)

Conment s

The | aboratory has sanpling instructions
avail abl e and provides themwi th sanpl e
cont ai ners.

Sanpl es are collected fromwater taps free of
aerators, strainers, hose attachnents, mxing
type faucets and purification devices.

Care is exercised in collecting representative
sanpl es and avoi ding contam nation of the
sanpl e.

Water is allowed to run to waste for at |east 2
m nut es before col | ecti on.

At least 100 nL of sanple is collected allow ng
at least 1/2 inch air space at the top to allow
for shaking.

For known conpliance sanpl es, the sanple report
formincludes [ ] location, [ ] sanple type, [

] date & tine of collection, chlorine
residual, [ ] collector's nane and | ] any
speci al renmarks concerning the sanple is
conpleted imredi ately after collection ; or | ]
State supplied formis used.

Sanpl es delivered directly to the | aboratory are
iced imrediately after collection.

Date and time sanple arrives at the lab are
r ecor ded.

Date and time sanpl e anal ysi s begins are
r ecor ded.

Al sanples anal yzed wi thin 30 hours of
col | ecti on.
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8. SAMPLE COLLECTI ON, HANDLI NG AND PRESERVATI ON S 0] N Conment s
(Cont.)

Chai n of custody procedures are followed in the
| aboratory and field, when required .

Sanpl es not anal yzed inmedi ately are refrigerated
until anal ysis.

Sanpl es are anal yzed on the day of subm ssion,
except when received after normal operating
hour s.

9. QUALITY ASSURANCE

The | aboratory has prepared and is follow ng an approved Quality Assurance Pl an that includes
the fol |l owing, where appropri ate:

Sanpl i ng procedures.

Sanpl e Handl i ng procedures used to naintain
integrity of all sanples. Sanple preservation,
hol ding time and contai ner type. Chain of

Qust ody procedures for sanples likely to be the
basis for an enforcenent action.

I nstrument or equi prent calibration and frequency
of their use.

Anal ytical procedures - References such as
"Standard Met hods" nay be cited with any
devi ations fromthe procedures noted.

Data reduction, validation and reporting.

Internal quality control checks to be used and
their frequency.

Preventive mai nt enance procedures and schedul es.

Procedures used to determne data precision and
accur acy.

Corrective action taken in response to
unacceptabl e results fromanal ysis of PE sanpl es
and internal QC checks

Laborat ory organi zation and responsibility.

Records book containing the results of anal ytical
control tests are available for review
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10. RECORDS AND DATA REPORTI NG

Data entered on the sanple report formis checked
and initialed.

Records of M crobiol ogi cal anal yses and Qality
Control data are kept at least 5 years.

Records include [ ] date, | ] place and

[ ] time of sanpling, | ] collector's nare, |
] type of sanple, | ] date and

[ ] time of sanple receipt, [ ] date and [

] time of analysis, | ] laboratory and [ ]

person responsi ble for analysis, [ ] anal yti cal

t echni que/ net hod used and [ ] the results of

the anal ysi s.

Wien a | aboratory uses a nmethod that is not EPA
approved for an analysis for which it is
certified, the test report and/or sal es
literature clearly indicates that the method

bei ng used is not the EPA nmethod for which they
are certified.

11. ACTI ON RESPONSE TO LABORATCORY RESULTS

Proper authorities are notified pronptly of
unsati sfactory results on the basis of MF
confirmed tubes or unverified M- coliform data.

Data used to deternmine nmonthly conpliance is
adj usted by using M- verified results.

MEMBRANE FI LTRATI ON PROCEDURE:

Sanple is poured into the funnel with the vacuum
turned of f.

After filtering, the walls of the funnels are
rinsed 2-3 tines with 20-30 niL steri |l e buffered
rinse water.

Menbrane is renoved with sterile forceps and
pl aced on agar or pad so that there are no air
bubbl es t rapped.
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MEMBRANE FI LTRATI ON PROCEDURE (cont’ d):

Conment s

I nocul at ed nmedi umincubated at 35 +/ - 0.5°C for
22-24 hours.

Al green sheen colonies, all questionable red
sheen col oni es, and red non-sheen col oni es are
verified on all sanples up to 5 colonies/ 100 ni.
Wien greater than 5 colonies, 5 randomy pi cked
col oni es of each of the 3 types are verified.

Sheen colonies in mxed confluent growth are
verified.

Total coliformcolonies are tested for either
fecal coliforns or E. coli by:

Initial counts are adjusted based only upon
verification data.

Al sanples with confluent or TNTC growth
i nval i dated, unless total coliform -positive, and
a new sanpl e request ed.

Non-coliformbacteria counts are recorded for all
sanpl es anal yzed by this nethod. [Recommend if
not doi ng]

Repeat sanples are requested for all sanples
havi ng Non-coliformcounts >200. Repeat sanples
are anal yzed by MIF or chrorogeni c/fl uorogenic
substrate test.

The M- sterility check is run at the beginni ng
and end of each filtration series by filtering
20-30 nL of dilution water.

If controls indicate contamnation, all data on
affected sanples are rejected and resanpl es are
r equest ed.

Laboratories having 2 or nore anal ysts count one
known coliform-positive sanple nonthly with the
sheen col ony counts agreeing within 10%

Sanpl e volure filtered for total coliforms in
source water yields filters with 20 -200 col oni es.
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MEMBRANE FI LTRATI ON PROCEDURE: ( Cont . )

Conment s

MEMBRANE FI LTER MEDI A(for total coliforns):

90% et hanol (not denatured) is used to prepare M-
nedi a.

M- nediumis brought to just boiling. (It is not
allowed to boil) using [ ] boiling water bath

[ ] hot plate with stirring bar, constantly
attended. Final pH7.2 +/ - 0.1 (mEndo broth) 7.2
+/ - 0.2 (mEndo LES agar)

M- broth is refrigerated no nore than 96 hours;
poured plate agar no nore than 2 weeks.

Anpoul ed nedi a does not exceed manufacturer’s
expi ration date.

Uni nocul ated nedi a discarded if growh or surface
sheen i s observed.

FECAL COLI FORM MEMBRANE FI LTER (MC) BROTH AGAR

Sterilization by bringing to boiling point; not
autoclaved. Final pH7.4

If mediumis stored, it is refrigerated and used
within 96 hours (if broth) or two weeks (if agar)

Refrigerated nmediumis incubated overnight at
44, 5°C before and plates with grow h di scarded.

MULTI PLE- TUBE FERMENTATI ON

Concentration of inoculated nediumis correct.

Sanpl e aliquots are accurately pipetted.

| nocul at ed medi umincubated at 35 +/ - 0.5°C
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MULTI PLE- TUBE FERVENTATI ON (cont’ d)

Conment s

Tubes are observed for gas production after 24
+/ - 2 hours.

Al tubes are shaken gently before readi ngs.

I nocul um from t hose tubes exhibiting heavy growth
with no observable gas is transferred to the
confirnmed medium or the sanple is invalidated
and a resanpl e request ed.

It is recoomended that if heavy growth in
presunptive tubes occur a second tine, the
sanpl es are reanal yzed using a

chronogeni ¢/ f1 uorogeni ¢ substrate procedure

Al positive tubes are subnitted to the Confirned
Test immediately. Al negative tubes (except
those with heavy growth) are reincubated for

anot her 24 hours.

Confirmed Test:

Qowh fromeach tube is transferred to Brilliant
green broth using a 3 mmloop or sterile
applicator stick and incubated for 24 hours at 35
+/ - 0.5°Cfor 24 +/ - 2 hours

Al negative tubes are reincubated for 24 hours.

Sanpl es fromthe presunptive test exhibiting
heavy growth and no gas production that are total
coliform-negative after the confirmed test are

i nval i dated and a resanpl e request ed.

If no positive tubes result from potable water
sanples, the MF procedure is perforned on all
posi tive confirmed tubes fromat |east one
coliformpositive water sanple.

Three sanpl e vol umes of source water (10 ni, 1
m., and 0.1 nL) used.
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MULTI PLE- TUBE FERMENTATI ON( Cont . ) U N Conment s
MULTI PLE TUBE FERMENTATICN (MITF CR MPN) MEDI A
(for total coliforn):

[ ] Lauryl tryptose (lauryl sulfate) or [ ]
| act ose broth used presunptive phase dispensed in
vol unes not |ess than 10 ni/tube.
Concentration is adjusted so that nediumis
single strength after sanple addition.
Aut ocl aved at 121 °C for 12-15 minutes. Final pH
of Presunptive Test nedia:6.8 +/ - 0.2.
Inverted vials in sterilized nediumare 1/3 to
1/ 2 covered by nediumand free of gas bubbl es.
Brilliant green lactose bile broth used for
confirned phase.
Autocl aved at 121 C for 12 -15 ninutes. Final pH
7.2 +/ - 0.2
Sterilized nedia stored at less than 30 °Cin the
dar k.
Refrigerated MIF nedi a are incubated overni ght at
roomtenperature before use. Tubes show ng
growt h and/ or bubbl es are di scarded.
Tubes showi ng growt h and/ or bubbl es or tubes
wher e evapor ati on exceeded 10% of the ori gi nal
vol une are di scarded.
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CHROMOGENI C/ FLUOROGENI C SUBSTRATE TEST PROCEDURE:

Conment s

The laboratory uses the [ ] P-A[ ] MPNformat.
The | aboratory uses| ]Colilert [ ]Colilert-18
[ ]Quanti-Tray [ ]Quantitray 2000
] olisure

Each ot of mediumis checked before initial use
by inoculating sterile dechlorinated tap water,
dei oni zed water, or distilled water with a tota
coliformpositive control, an Escherischia col
positive control, and a total coliformnegative
control. (Use manufacturer's reconmended

or gani sns. )

Colilert samples are incubated at 35 +/ - 0.5°C for
at least 24 hours. Sanples are incubated an
additional 4 hours if no distinct color change

has taken place after 24 hours.

Colilert-18 sanples are incubated for 18-24

hour s.

Colilert sanmples are incubated no | onger than 28
hours. Sanpl es incubated nore than 28 hours nay
be consi dered negative if they show no col or

Col i sure sanples are incubated 28 - 48 hours
(Positive sanples renain stable in the incubator
up to 48 hours.)

Col i sure sanpl es are incubated no | onger than 48
hours. (Sanples renain stable in the incubator
up to 48 hours.)

I nocul ated test not exposed to prolonged direct
sunlight.

Al coliformpositive sanples are checked for E
coli by placing the sanple approx. 2 inches from
a long wave 366 nmultraviolet light (6 watt
light is recommended).

W light identification:
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CHROMOGENI C/ FLUOROGENI C SUBSTRATE TEST PROCEDURE
(cont’d):

Conment s

Sanpl es showi ng a yel l ow or fluorescent col or
after 24 hours so faint that the analyst is
uncertain, the color is conpared to a col or
conparator, if available. (Colilert)

If a color conparator is not available, or the
analyst is still uncertain, the sanple is

consi dered invalid; another sanple fromthe same
site is requested if the sanple is

a known conpliance purpose sanple and is tested
by an alternate test procedure. (Colilert)

The chronogeni ¢/ fl uorogeni c substrate test is not
used to verify/confirmcoliforns on menbrane
filters or in broth cultures.

Parall el testing is performed for several nonths
bet ween t he chronogeni ¢/ fl uorogeni ¢ substrate
test and anot her EPA approved procedure.

(Optional)

The | aboratory has deternined the time needed for
an air-type incubator to reach 35 °C after sanpl es
added to the incubator. If the nunber of

sanpl es varies significantly, the | aboratory has
deternines the time for a variety of sanpl es.

The | aboratory has a contingency plan avail abl e
for turbid, colored or inconclusive (faint
colored results) sanples.

New gl assware and nedia i s checked for
aut of | uor escence.

If this is the only method used, the [ ]
autoclave, [ ] incubator, [ ] thernoneter,

[ ] refrigerator, [ ] balance and [ ] lab pure
wat er records have been checked where appli cabl e.

[ ] Colilert Mediumstored at 4 -30°C, away from
light in a cool, dry environnent.

[ ] Colilert-18 nediumis stored at 4-25 °C

[ ] Colisure nediumis stored at 2-8 °C
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CHROMOGENI C/ FLUOROGENI C SUBSTRATE TEST PROCEDURE 0] N Conment s
(cont’d):

Medi a are discarded at or before manufacturer’s
expi ration date.

Medi um not aut ocl aved.

Oly Colilert, Colilert-18, or Colisure is being
used. At this tine Coliquick has not been

appr oved

PRESENCE ABSENCE (R A) COLI FORM TEST:

I nocul ated medi umincubated at 35 +/ - 0.5°C and
observed for yellow color after 24 and (if
necessary) 48 hours.

Yel | ow cultures are confirnmed in BB broth.

Al non-yellow turbid cultures are invalidated,
and anot her sanpl e is requested.

PRESENCE ABSENCE (PA) COLI FORM TESTMEDI UM
Mediumis autoclaved for 12 -15 mnutes at 121 °C
with space all owed between bottles. Final pH
6.8 +/- 0.2. The maxi numtime in the autocl ave
does not exceed 30 m nutes.

Mediumis stored in culture bottles at |ess than
30°Cin dark, and used within 3 nonths; discarded
i f evaporation exceeds 10% of origi nal vol une.

FECAL COLI FORM TEST
(For distribution systemsanples) Positive
culture fromtotal coliformmediumis transferred
to EC medi um using an approved transfer
t echni que.

(For source water sanples) Positive culture from
total coliformmediumis transferred to EC
nedi um using an approved technique, or A -1
nediumis directly inoculated with a water sanpl e
(use 3 sanple volunes (10 nmL, 1 nL 0.1 nL), 5 or
10 tubes/ sanpl e vol une)
New
Engl and Certification Cficers' M crobiology Checkli st Version 2 March 6, 1997




LABCRATCRY: DATE:

Page: 27

FECAL COLI FORM TEST (cont’ d)

Conment s

Water level of water bath is above upper |evel of
nmedi umin cul ture tubes.

EC nediumis incubated at 44.5 +/ - 0.2°C for 24

for 3 hours, then 44.5 +/ - 0.2°Cfor 21 +/ - 2
hour s.

+/- 2 hours. A-1 Mediumincubated at 35 +/ - 0.5°C

Any gas detected in inverted vial of tube that
has turbidity is considered fecal
col i formpositive.

EC MEDI UM (for fecal coliforms):

Autocl aved for 12-15 ninutes at 121 °C Final pH
6.9 +/ - 0.2

Inverted tubes followi ng sterilization are %to
1/ 3 covered by nedi umand of air bubbl es.

Sterile mediumis stored at less than 30 °Cin
tightly closed screw cap tubes and used within 3
nont hs. Medi umstored in | oose caped tubes are
stored at less than 30 °C for up to 2 weeks.

Refrigerated sterile media i ncubated overni ght at
roomtenperature before use and tubes with growh
and/ or bubbl es di scar ded.

A-1 MEDIUM(for fecal coliforns in source water):

Mediumis sterilized at 121 °C for 10 m nutes.
Final pH 6.9 + - 0.1.

Inverted tubes are 1/3 to 1/2 covered by the
nedi um and free of air bubbl es.

Sterilized mediumis stored in dark at room
tenperature and used within two weeks. |If stored
intightly closed screw cap tubes in the dark, it
is stored for no nore than three nonths.
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EC MEDI UM + MJG TEST:

Conment s

Positive cultures fromtotal coliform presunptive
nediumis transferred to EC + MJG nmedi um usi ng
an approved transfer technique.

Water level in water bath is nai ntai ned above
upper |evel of nediumin culture tubes.

I nocul ated mediumis incubated at 44.5 +/ - 0.2°C
for 24 +/ - 2 hour s.

Fl uorescence examned with ultraviol et |anp
(366-nm). MJG-positive and MJG-negative control s
used where the nedi um aut of | uor esces.

EC MEDI UM + MUG(for E coli):

Tubes and aut ocl aved medi um observed for

fl uorescence before use with 366 -nmultraviol et
light. |If weak fluorescence is observed, either

[ ] another lot of mediumis used, or | ] MG
posi tive and MJG negative controls are used with
the anal ysi s.

Inverted vial in test tube is not used.

Fi nal MJG concentration: 50 Tg/nL

Final pH 6.9 +/ - 0.2

Refrigerated nmediumis incubated overnight at
44.5 C before use and tubes with growh
di scar ded.

NUTRI ENT AGAR + MUG TEST:

Total coliform-positive filters transferred to
Nutrient Agar + MJG

The position of each total coliformpositive
col ony narked before incubation on Nutrient Agar
+ MUG

| nocul ated nmediumis incubated at 35 +/ - 0.5°C for
4 hours.

Fl uorescence exanined with ultraviol et |anp
(366-nm). Any anount of fluorescence in a halo
around a sheen colony is considered

E. coli-positive.
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NUTRI ENT AGAR MEDI UM + MUG(for E coli):

Quality of mediumlot/batch eval uated by
spot -i nocul ating with control bacteria.

Medi um sterilization in 100 nL volunmes at 121 °C
for 15 mnutes. Final pH 6.8+ - 0.2.

Fi nal MJG concentration: 100 T1g/ni.

If media are stored in petri dishes, they are
refrigerated in plastic bag or tightly closed
contai ner, and used wi thin 2 weeks.

Refri gerated nedi umincubated overni ght at room
tenperature before use, and plates with growh
are di scarded.

HETEROTROPHI C PLATE COUNT ( POUR PLATE METHOD):

Sanpl e volure analyzed is 1.0 nmL or 0.1 ni.

Sanpl e vol ure aseptically pipeted into bottom of
petri dish.

12 - 15 nm of nelted HPC agar tenpered at 44 -
46°Cin a water bath is added to the 100 mm x 15
or 90 x 15 mmpetri dishes.

Sterile agar mediumrenel ted only once.

Sanple and nmelted agar is carefully nixed.

At least two replicate plates prepared per
sanpl e.

After agar plates have solidified, they are
inverted and stacked in the incubator in such a
manner so as to allow proper air circulation.
(Except R2A Medi un)

Pl ates are not stacked nmore than 4 high.

Plates are incubated at 35 +/ - 0.5°C for 48 +/ - 3
hour s

Col oni es are counted nanual |y using a counting
aid such as a Quebec col ony counter.
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HETEROTROPHI C PLATE COUNT ( POUR PLATE METHOD):

Conment s

Oly plates having 30 - 300 col onies are
consi dered except when a 1 niL aliquot of
undi | ut ed sanpl e i s used.

Counts of less than 30 are acceptable for plates
that are inoculated with 1 mL of undil uted
sanpl e.

Each batch of HPC agar is checked for sterility
by pouring ending control plates.

Data are rejected if controls are contam nat ed.

HETEROTROPHI C PLATE COUNT(HPC) MED UM

HPC agar is autoclaved at 121 ° C for 15 m nutes.
Final p Pl ate Count Agar 7.0 +/ - 0.2; R2A Agar
7.2.

Melted HPC agar is tenpered in a water bath at 44
- 46°C at |l east 20 mnutes before pouring.

Melted agar is held no longer than 3 hours and is
never rerelted.

If media are stored in petri dishes, they are
refrigerated in plastic bag or tightly closed
container, and used within 2 weeks (one week for
R2A nedi un) .

HETEROTROPHI C PLATE COUNT ( SPREAD PLATE METHOD) :

R2A agar medi umis used.

Plates with solidified nediumdried before use.

Medi um i nocul ated in accordance with Standard
Met hods.

At least two replicate plates used for each
sanpl e.

Pl ates inocubated in inverted position at 28 °C for
7 days.
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Pl ates stacked no nore than four high.

Col oni es counted manual | y using a counting aid
such as a Quebec col ony counter.

Counts reported for plates having 30 -300
colonies. (If 1.0 nm. of undiluted sanple results
in fewer than 30 colonies, that count is

accept abl e.

Sterility check perforned on an uni nocul at ed
control plate. Data rejected if control is
cont am nat ed.

HETEROTROPHI C PLATE COUNT (HPC) MEDI UM

Agar is autoclaved at 121 °C for 15 mnutes. Final
pH 7.2 +/-0.2.

Media are stored in petri dishes, refrigerated in
plastic bag or tightly closed contai ner, and used
w thin one week

Refri gerated nmedi umincubated overni ght at room
tenperature before use, and plates with growh
di scar ded.

HETEROTROPHI C PLATE COUNT ( MEMBRANE FI LTER METHOD) :

Sanpl e volure filtered yields filters with 20 -200
col oni es.

Filter transferred to R2A nedi um

Plates incubated at 35°Cor lower for 5-7 days in
close fitting box containing noi stened paper
t owel s.

Sterility check perforned on a filter in a
control plate. Data rejected if control is
cont am nat ed.

HETEROTROPHI C PLATE COUNT ( HPC) MEDI UM

Agar is autoclaved at 121 °C for 15 mnutes. Fi nal
pH 7.2 +/-0.2.

Melted HPC agar is tenpered in a water bath at 44
- 46°C at |l east 20 mnutes before pouring.
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HETEROTROPHI C PLATE COUNT (HPC) MEDI UM (cont’ d)

Melted agar is held no longer than 3 hours and is
never rerelted.

H- Media are stored in petri dishes, refrigerated
in plastic bag or tightly closed container, and
used within one .

Refri gerated nmedi umincubated overni ght at room
tenperature before use, and plates with growth
di scar ded.

FECAL COLI FORM MEMBRANE FI LTER PROCEDURE (For fecal
colifornms in source water)

Sanpl e vol umes used whi ch yields 60 or fewer
fecal coliformcolonies/ nenbrane (and preferably
at | east 20)

| nocul at ed medi umincubated at 44.5 +/ - 0.2°C for
24 +/ - 2 hours.

Sterility check conducted at begi nning and end of

each filtration series. |f controls indicate
contanm nation, data rejected and a resanpl e
r equest ed.

If two or nore anal ysts, each counts the fecal
coliformcol onies on the same nmenbrane at |east
nonthly. Colony counts agree within 10%

FECAL COLI FORM MEMBRANE FI LTER (MFC) BROTH AGAR

Sterilization by bringing to boiling point; not
autoclaved. Final pH 7.4

If mediumis stored, it is refrigerated in seal ed
plastic bag or tightly closed contai ner and used
within 96 hours (if broth) or two weeks (if agar)
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M CRCBI OLOGY SAMPLE TRACKI NG CHECKLI ST

Date & Tinme - Col | ect ed: Recei ved:

Anal ysi s Began:

33

Lab Sanple ID Met hod

Tests Report Result

Log Book Result

Records Checked: [ ] T. GliformM [ ] F. CliformM- [ ] MO -MG

| ncubat or Tenperature

Wat er Bath Tenperat ure

Refri gerator tenperature

Aut ocl ave Records

Media Prep Wthin Holding Tine

Medi a pH

S U

pH neter calibrated and checked with pH 7.00 buffer [ ] [ 1]

Bal ance Checked Wthin Mnth of Media Prep
Menbrane Filter Sterility Check
Pre & Post M- Sterility Check
Buf fered R nse Water Sterility Check
Sanpl e anal yzed within | abs hol ding time.
Report form si gned.

Jients informed of certification status.

Provisions to insure that sanples are not |ost and all

[ N

N
[

[

anal yses are perforned:
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