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CHAPTER 4

QUALI TY ASSURANCE (Note - Many of the sections of this chapter
wer e adapted from M crobi ol ogi cal Methods for Monitoring the
Environment |. Water and Wastes, EPA-600/8-78-071, 1978.)

1. | NTRODUCTI ON
1.1 Role in Research

1.1.1 In research for any purpose, the quality of data nust be
protected. Quality assurance plays a key role in the
producti on and protection of scientifically valid data through
a variety of planned and systematic activities and procedures.
A laboratory quality control programis the orderly application
of practices necessary to renove or reduce errors in any

| aboratory operation that are attributable to personnel,

equi pment, supplies, sanpling procedures, and anal ytical

met hods.

1.1.2 A quality control program nust be practical, integrated,
and require only a reasonable anmount of time or it is likely to
be bypassed. \When properly adm ni stered, a bal anced,
conscientiously applied quality control program assures the
production of uniformy high quality data without interfering
with the primary analytical functions of the |aboratory.

When possible, this |aboratory program should be suppl enent ed
by participation of the |laboratory in an interl aboratory
quality control program

1.2 Scope of Program This chapter on Quality Assurance deal s



with sanple collection, facilities, mmintenance, personnel,
equi pnent and instrunents, supplies, and procedures. See

M cr obi ol ogi cal Methods for Monitoring the Environnment |.

Wat er and Wastes, EPA-600/8-78-071, U. S. Environnent al
Protection Agency, Cincinnati, Ohio, 1978, for discussions of
statistics applicable to m crobiology (p. 225), and for the
devel opnent of a quality control program (p. 244). For the
|atter, also see Interim CGuidelines and Specifications for
Preparing Quality Assurance Project Plans, QAMS-005/80, O fice
of Monitoring Systens and Quality Assurance, O fice of Research
and Devel opnment, U. S. Environnental Protection Agency,

Washi ngton, D. C., 1980. For discussions of safety, see

Bi osafety in M crobiol ogical and Bi omedi cal Laboratories
(Draft), Centers for Disease Control, Atlanta, Georgia, and
National Institutes of Health, Bethesda, Maryland, 1983.

2. SAVPLE COLLECTI ON
2.1 Water and Sewage Sanpl es

2.1.1 Water and sewage sanples collected nust be representative
of the particular environment sanpl ed.

2.1.2 Sanple sites and sanpling frequency nust provide
representative characteristics and variabilities.

2.1.3 The nunber of sanples collected nust rest within the
processi ng capability of the | aboratory.

2.2 Chain of Custody. A strict chain of custody procedure is
required for all sanples in | egal enforcenment actions. (For
chain of custody procedures, see Handbook for Sampling and
Sanpl e Preservation of Water and Wastewater, NTIS, PB83-124503,
1982, pp. 345-355.)

2.3 Sanpl e Handling Procedures
2.3.1 Aseptic technique nust be maintained during sanpling.

2.3.2 Sterile containers and equi pnmrent nmust be used in al
sanpl i ng procedures.

2.3.3 When a sanple is received in the |aboratory, the
integrity of the sanple container and the condition of the
sanpl e nust be checked and recorded.

2.3.4 1t nust be ascertained that the sanple has been properly
| abel | ed.

2.3.5 I n enforcenent cases, a check nust be made to assure that



the chain of custody procedure has been foll owed.

2.4 Transport of Sanples. Proper conditions nust be net to
mai ntain viability of viruses during transport.

2.4.1 Sanpl es nust be refrigerated or iced i nmedi ately upon
col l ection.

2.4.2 Al sanples that cannot be processed within 24 hours must
be frozen and stored at -70 degrees C immedi ately. Freezing
and thaw ng of virus sanples nust be kept to a m ni num

3. LABORATORY FACI LI TIES
3.1 Air Handling Systens

3.1.1 All | aboratories should be maintai ned under negative air
pressure.

3.1.2 Biological safety cabinets should be avail able for work
requiring sterile conditions and protection for personnel and
sanpl es.

3.2 Disinfection of Laboratory. Laboratories should be

equi pped with ultraviolet lights (see Table 1) for general
decontam nation of roonms during periods when personnel are
absent. Take precautions to prevent entry of personnel into
| aborat ories when UV |ights are on.

3.3 Space All ocation

3.3.1 Laboratories should provide separate roons for processing
in each of the follow ng categories: potable, surface, and
ground waters; sewage and wastewater effluents; sludges, silts,
and other solids; cell cultures; and virus identification.

3.3.2 Freezers, incubators, and instruments should be housed in
roons where they can be accessed w thout disturbing ongoing

| aboratory effort.

3.3.3 The areas provided for preparation and sterilization of
medi a, gl assware, and equi pnent should be separate from ot her

| aboratory work areas but close enough for convenience.

3.4 Traffic

3.4.1 Visitors and through-traffic nmust be mnimzed in work
areas.

3.4.2 Signs nmust be posted on doors to limt access to work



ar eas.
3.5 Bench Space All ocation

3.5.1 Sufficient clean bench space nust be avail able for work
to be perforned efficiently. For routine studies the m nimum
area recomended for each worker is six linear feet. Research
or other anal yses that demand specialized equi pnment nay require
significantly nore space per worker. These estimtes of bench
space are exclusive of areas used for preparatory and
supportive activities.

3.5.2 Bench tops should be set at heights of 36-38 inches.
This height is usually confortable for work in a standing or
sitting position.

3.5.3 Depth of bench tops should be 28-30 inches.

3.5.4 Desk tops of sit-down benches should be set at a height
of 30-31 inches. This height is required to accommpdate
nm croscopy, plaque counting, calculating, and witing.

3.5.5 Bench tops should be stainless steel, epoxy plastic, or
ot her snooth inpervious material which is inert and
corrosion-resistant.

3.5.6 Bench tops should be seam ess or have seans sealed with
i npervious materi al .

3.6 Lighting. Laboratory lighting nust be even, screened to
reduce glare, and provide about 100 footcandles of |ight
intensity on working surfaces.

3.7 Walls and Fl oors

3.7.1 Wal |l s should be covered with waterproof paint, enanel, or
ot her surface material that provides a snooth finish which is
easily cl eaned and di si nfect ed.

3.7.2 Floors should be covered with good quality tiles or other
heavy duty material which can be nmaintained with skid-proof
wax.

3.8 Monitoring for Cleanliness in Wrk Areas

3.8.1 High standards of m crobi ol ogical cleanliness nust be
mai nt ai ned in work areas.

3.8.2 Laboratory surfaces and | aboratory air should be
moni tored for m croorgani sns by one or nore procedures.



Tests should be run on a weekly or on sonme other tinme basis
based on experience to nonitor counts in the same work areas
over time and to all ow conparisons between different work
areas. Mcrobial densities in the air should not exceed 15
colony-form ng units per 930 square centineters (approximtely
1 square foot) of agar nedi um exposed per 15 m nutes of
exposure. For a detailed description of these nonitoring
procedures, see M crobiol ogical Methods for Monitoring the
Environment |. Water and WAastes, EPA-600/8-78-017, 1978,

pp. 195-197.

4. LABORATORY MAI NTENANCE
4.1 Cl eani ng

4.1.1 Laboratory benches nust be cl eaned after each use and at
t he end of each working day; shelves, floors, and w ndows nust
be cl eaned on a schedul ed basi s.

4.1.2 Wrk benches nust be wi ped down with disinfectant before
and after each use. Dry-dusting is not permssible in a
virol ogy | aboratory.

4.1.3 Floors nmust be wet-nopped and treated with a disinfectant
solution to reduce contam nation of air in the |aboratory.
Sweeping or dry-nopping is not permssible in a virol ogy

| aboratory.

4.1.4 Spills and | eaks nmust be cl eaned up i medi ately and
di si nfected when necessary.

4.2 Storage

4.2.1 Laboratory areas nust be kept free of clutter. Clutter
can be controlled by cleaning up work areas imedi ately after
each use and by conducting a weekly clean-up of the | aboratory.

4. 2.2 Equi prrent and supplies should be stored when not in use.
5. LABORATORY PERSONNEL

Virol ogi sts, other m crobiologists, technicians, and support
personnel in the environnmental virology |aboratory nust have
trai ning and experience appropriate for the |aboratory's
program The variety and conplexity of the tasks and tests
perfornmed determ ne the professional bench and
on-the-job-training required.

5.1 Professional Level



5.1.1 Professional staff performscientific work in connection
with identification, culture, study, and control of viruses and
ot her organisns. Most of the work is performed in a | aboratory
envi ronnent and is generally concerned with research and
devel opnent, nonitoring, regulations, and public health.

5.1.2 Professional responsibilities require the ability to
apply and adapt scientific theories and principles of

m crobiology at a level that allows making limted i ndependent
deci si ons.

5.1.3 The basic educational requirenent is a BS/ BA degree in
vi rol ogy or mcrobiology or a BS/BA degree in biology with a
m nor in virology or mcrobiol ogy.

5.2 Supervisory and Senior G ade Level

5.2.1 The Supervisory and Senior Grade |evel staff retain the
key positions of responsibility for planning and directing the
systematic research on a virus problem area and for organi zing,
eval uating, and docunenting the results pertinent to these
activities.

5.2.2 Professional responsibilities include direct |eadership
in assigned subject matter areas, exercising full and

i ndependent responsibility for the devel opnent of criteria,
met hods, and virus data of general applicability for use by
others, interpreting the scope and scientific quality of the
data, and serving as a specialist in virol ogy.

5.3 Technician Level

5.3.1 The technician level staff typically assist professionals
by doing routine tests, performng tasks involving a series of
steps, and mai ntaining records of experinents.

5.3.2 Technician responsibilities include performng repetitive
t asks, sone understanding of the work done in the | aboratory
and the relationshi ps of various tasks, recognizing readily
observabl e events or reactions, and nmaking precise

measur enent s.

5.4 Supervision of Personnel in Laboratory

5.4.1 The | aboratory should be directed by a Professional
Virologist. 1In a small |aboratory where the staff consists of
a single non-professional technician, an approved consultant
virol ogi st nust be avail able for gui dance and counselli ng.

5.4.2 Work assignnments in the | aboratory nust have readily



defi nabl e objecti ves.

5.4.3 The supervisor or consultant nust review staff
performance at | east annually and | aboratory procedures used at
| east quarterly. Sanple collecting and handling, nedia and

gl assware preparation, sterilization, routine testing
procedures, counting, data handling, quality control

techni ques, and | aboratory safety are areas requiring

exam nati on.

6. LABORATORY EQUI PMENT AND | NSTRUMENTS

Quality control of |aboratory apparatus includes servicing and
moni toring the operation of incubators, water baths, hot-air
sterilizing ovens, autoclaves, water stills, refrigerators,
freezers, and other |aboratory equipnent. Each item of

equi pmrent nmust be tested to verify that it nmeets the

manuf acturer's specifications and the user's needs for accuracy
and precision. (See Table 1 for check list.)

6.1 Bal ances. Bal ances nmust be kept clean and protected from
corrosion, checked nmonthly with weights neeting class S
st andards, and serviced annually.

6.2 pH Meters. Before each use, pH nmeters nust be standardized
with two standard buffers (pH 4.0, 7.0, 10.0) bracketing pH of
sanple. Buffer solutions nmust not be reused.

6.3 Distilled Water

6.3.1 Conductivity of distilled water nust be nonitored at
| east daily, and preferably continuously, with a conductivity

meter. For continuous nonitoring, an in-line neter should be
used.

6.3.2 The water still nust be drained and cl eaned at | east
nmont hly.

6.3.3 The water reservoir nust be cleaned at |east quarterly.
6.4 Deionized Distilled Water (see Table 2)

6.4.1 Conductivity of deionized distilled water nust be
nmonitored at | east daily and preferably continuously with a
conductivity neter. For continuous nonitoring, an in-line
meter shoul d be used.

6.4.2 Deionized distilled water nust be nonitored for bacteria
nmont hly.



6.4.3 Chem cal analysis of deionized distilled water may be
done when necessary by chem sts trained in such procedures.

6.4.4 Cartridges of deionizing resins nust be replaced as
i ndi cat ed by manufacturer or on the basis of analytical tests.

6.5 Utraviolet Lights. Utraviolet |ights nmust be checked
quarterly. When less than 80 percent of the rated initial
output is emtted, the lights nust be replaced. Also perform
spread plate irradiation test quarterly. For appropriate
procedures, see M crobiol ogical Methods for Monitoring the
Environment 1. Water and Wastes, EPA-600/8-78-017, 1978,

pp. 198-199.

6.6 Centrifuges
6.6.1 Centrifuges nust contain a safety interl ock.
6.6.2 Centrifuges nust be disinfected and cl eaned frequently.

6.6.3 On centrifuges not equipped with a built-in tachoneter,
rheostat controls nust be checked against a tachoneter at

vari ous | oadings every six nonths to insure proper
gravitational forces. Rheostats should never be used as fi nal
i ndi cators of centrifuge speed when centrifuges are equi pped
with built-in tachoneters.

6.7 Downward Fl ow Lam nar Hoods

6.7.1 Downward fl ow | am nar hoods nust be free of clutter, and
all surfaces nust be cleaned and swabbed with a di sinfectant
before and after each use.

6.7.2 Hoods nmust be tested at |east once annually to ensure
proper operation. CAUTION: The integrity of the air curtain
may be conprom sed by air currents produced in hoods with
clutter.

6.8 Thernmoneters. Thernoneters nust be calibrated at | east
once annual ly agai nst Nati onal Bureau of Standards (NBS)
certified thernometers or equival ents.

6.9 Refrigerators. Refrigerator tenperatures nmust be nonitored
and recorded daily.

6. 10 Di spensi ng Apparatus. Dispensing apparatus nust be
checked for accuracy of delivery volunme at each vol une change
and periodically throughout extended runs. Apparatus nust be
recal i brated when necessary.



6. 11 Steam Autocl aves. Steam autocl aves must be equi pped with
steamfilters. Steam autoclaves nust be nonitored at each use
with tenperature recording charts and indicator tapes.

Aut ocl ave operation nust al so be checked weekly with

maxi mum m ni mrum t hernonet ers and spore strips or suspensions.
Aut ocl aves shoul d be checked weekly with a thernocoupl e
inserted into sinmul ated worst case materi al .

6.12 Gas Sterilizers. Gas sterilizers must be nonitored at
each use with recording charts and indicator tapes. Such
sterilizers nmust al so be checked weekly with spore strips or
suspensions. CAUTION. Ethylene oxide is toxic. Proper
precauti ons nust be taken to protect personnel against exposure
to ethyl ene oxide.

6.13 Hot-Air Ovens. Hot-air ovens nust be nonitored at each
use with tenperature indicator tapes and thernometers or
recording charts calibrated in the 160-180 degrees C range.
Hot air ovens nust al so be checked weekly with spore strips.

6. 14 Roller Drum Apparatus. Each roller drum apparatus for
cell cultures nust have an alarmthat signals power failure.

6. 15 Freezers
6.15.1 All -70 degrees C freezers nust be equi pped with
tenperature-recording charts and alarns to signal excessive

t enper at ure changes.

6.15.2 Al -20 degrees C freezers nust be equi pped with
tenperature-recording charts or with thernoneters.

6. 15.3 Freezers should be cleaned and defrosted at | east every
Si X nont hs.

6. 16 | ncubators

6.16.1 Wal k-in incubators nust be equi pped with
tenperature-recording charts and al arns.

6.16.2 Reach-in incubators nust contain automatic high
tenperature cut-offs and nust be checked daily wth
thernoneters i nmmersed in water

6.17 Security. All incubators, freezers, and refrigerators
shoul d be secured with | ocks.

7. LABORATORY SUPPLI ES

7.1 Laboratory Ware



7.1.1 Laboratory ware nust be thoroughly cleansed (see Chapter
2) and rinsed in deionized distilled water (see Table 3).

7.1.2 Unless otherw se indicated, glassware nust be sterilized
in a dry heat oven at 170 degrees C for one hour; autoclavable
pl asticware nust be sterilized in an autoclave at 121 degrees C
for one hour. Use indicator tape to assure that sterilization
tenperature has at | east been reached; record date of
sterilization on tape.

7.1. 3 Whenever feasible, cell culture vessels should be
di scarded after one use.

7.1.4 Laboratory ware should be tested for acid and al kal i ne
residuals and detergents by the procedures described in

M cr obi ol ogi cal Methods for Monitoring the Environnment |I.

Wat er and Wastes, EPA-600/8-78-017, 1978, pp. 199-200.
Laboratory ware that has not conme clean and | aboratory ware
with acid, alkaline, or detergent residuals nust be recl eansed.

7.2 Media and Chem cal s

7.2.1 All chem cals and nedia nust be dated upon receipt.

Unl ess otherwi se indicated, only the purest grade of
commercially avail able chem cals, usually reagent-grade, nay be
used. Caked nedia and nedia in opened containers for nore than
si x nont hs nust be discarded.

7.2.2 \When appropriate, nedia nmust be pretested for sterility
and nutritional quality and | ots ordered from approved batches.

7.3 Menbrane Filters. Menbrane filters nust be checked by a
bubbl e test for air |eaks and nmust neet federal governnent
specifications (for bubble test procedure, see M crobiol ogical
Met hods for Monitoring the Environnment |. Water and Wastes,
EPA- 600/ 8-78-017, 1978, p. 205).

7.4 Sintered-d ass Filters. Sintered-glass filters nust be
checked periodically for retention of bacteria (for testing
retention characteristics see 1983 Annual Book of ASTM

St andards, Vol. 11.02, p. 856).

8. LABORATORY PROCEDURES

8.1 Cell Cultures

8.1.1 Test for Sterility. Test all cell culture nmedia for
sterility before use. To test cell culture nmedia for

sterility, incubate all nedia at 37 degrees C for one week
prior to use. |If gross contamnation is not visible after



i ncubation, nedia nust be tested in thioglycollate broth.
8.1.2 Preparation of Cell Lines

(a) To reduce risk of contam nating one cell |ine with another,
prepare only one cell line in a given roomat any one tine, and
cl eanse and disinfect work area thoroughly before introducing
anot her cell 1line.

(b) To reduce risk of nmassive m crobiological contam nation
prepare separately nedia and reagents for each cell |ine.

(c) Use only heat-inactivated serum (56 degrees C for 30
m nutes) in preparation of nedia.

(d) Personnel must wear protective clothing, changing after
each use.

8.1.3 Preparation of Cell Cultures

(a) Trypsinize and di spense cells into fresh stock nedia in a
downward flow | am nar hood.

(b) Check cell density by packed cell volume, or if feasible,
by direct cell count before and after distributing cells.

(c) Test all distributed media for sterility in thioglycollate
broth to determ ne whet her contam nation of nedia occurred
during preparation of cell cultures.

(d) Test cell cultures at |east once a nonth for Mycopl asma
contam nation (Mycotrim Mycopl asma Detection System Hana
Medi a, Inc., or equivalent, my be used to test for

Mycopl asm) .

8.1.4 Record Keeping. A continuous record nmust be kept of cel
| i ne passages.

8.2 Virus Plaque Assays

8.2.1 Preparation for Assay

(a) Cell cultures nust be washed by replacenment of culture
mediumin cell culture vessels with serumfree nmedi um four
hours or |l ess before cultures are used to assay for viruses.
(b) Cell cultures nust be checked m croscopically and

macroscopically periodically after seeding for growth of
cultured cells and for contam nati on.



(c) The sanme cell culture batch, and thereby cell cultures of
t he sanme age, nust be used for any given assay.

(d) Uni nocul ated overlay controls nust be included in each
assay to detect endogenous viruses.

(e) Cell line sensitivity nmust be tested routinely against
reference viruses.

8.2.2 Vol unme Assayed. A mninmum of 10 percent of each
processed sanple eluate nmust be assayed; however, the tota
vol une of each processed drinking water sanple el uate nust
be assayed.

8.2.3 Tine of Assay. Processed sanples nust be refrigerated

i mmedi ately at 4 degrees C and shoul d be assayed as quickly as
possible. If a sanple cannot be assayed within 8 hours after
processing, it nust be frozen quickly and stored at -70 degrees
C until assayed.

8.2.4 Controls. Diluents and/or elutants used in processing
sanpl es should be assayed as control s.

8.2.5 Counting Plaques. Viral plaques nmust be counted from
first day of appearance; viral plagues nmust be nmarked as they
are counted.

8.2.6 Disposition of Data. AlIl data must be reviewed for
consi stency and adequacy and properly docunmented and stored.
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TABLES

Table 1. Monitoring Laboratory Equi pnent.

Item Moni t ori ng Procedure

1 Bal ance a Use an analytical balance with a sensitivity
of 1 nmg or less at a 10 g load for weighing 2
g or less. For weighing |larger quantities,
use a balance with a sensitivity of 50 ng at a
150 g | oad.

b Check bal ance nonthly with a set of certified
cl ass S wei ghts.

c W pe balance and wei ghts clean after each use.

d Protect weights fromlaboratory humdity and
corrosion.

e Contract, on an annual basis, with a qualified
expert for bal ance maintenance.

2 pH Meter a Conpensate pH neter for tenperature with each
use.

b Date standard buffer solution when first
opened, and check nonthly wi th another pH
meter. Discard buffer solution if the pHis
nore than plus or mnus 0.1 pH unit fromthe
manuf acturer's stated value or if it is
contam nated wi th m croorgani sns.

¢ Standardize pH neter with two standard buffers
(pH 4.0, 7.0, 10.0) bracketing pH of
sanpl e, before each use.

d Do not re-use buffer solutions.

e Contract, on an annual basis, with a
qual ified expert for pH neter naintenance.



3 Water a Drain and clean still at |east nmonthly,
Still according to instructions fromthe
manuf act urer.

b Drain and clean distilled water reservoir at
| east quarterly.

c Mnitor distilled water daily for conductance.
Conductivity should not exceed 2 micromho/cm
at 25 degrees C.

4 \\at er a Monitor deionized distilled water for
Dei oni zer conduct ance at | east daily and continuously
when possi ble. Conductivity may not exceed
0.1 mcromho/cm at 25 degrees C. Monitor
for trace netals and other toxic conpounds
when necessary (see Table 2).

b Replace cartridges of deionizing resins as
i ndi cated by manufacturer or as indicated by
anal ytical results.

c Monitor bacterial counts at exit point of
dei oni zer unit. Replace cartridges when
standard pl ate count exceeds 1,000 CFU/ niL.

5 Utra- a Clean ultraviolet |lanps nmonthly by w ping them
vi ol et violet with a soft cloth noistened with
Lanps et hanol .

b Test ultraviolet lanps with a |ight neter
quarterly; if lanmps emt |ess than 80 percent
of their rated initial output, replace them

c Performspread plate irradiation test
quarterly. For procedure, see M crobiol ogical
Met hods for Monitoring the Environnment |.

Wat er and Wastes, EPA-600/8-78-017, pp.
198- 199.

6 Centri - a Disinfect and clean centrifuges frequently.
fuges
b Check brushes and bearings for wear every six
nont hs.

¢ For centrifuges not equipped with built-in
tachometers, check rheostat control against a



7 Mcro-
scope

8 Downward
Fl ow
Lam nar
Hood

9 Ther npo-
neters
and
Recor di ng

tachometer at various |oadi ngs every siXx
nmont hs to ensure proper gravitational fields.

Al'low only trained technicians to use
M cr oscopes.

Appoi nt one | aboratory worker to be
responsi ble for the care of the m croscopes.

Cl ean optics and stage of mcroscope after
every use. Use only |lens paper for cleaning.

Keep m croscopes covered when not in use.

Est abl i sh annual mai ntenance on contract.

Wth an appropriate instrument, check filters
in hood monthly for plugging or obvious dirt
accurmul ation. Clean or replace filters as
needed.

Check hood for |eaks and for appropriate rate
of air flow every three nonths.

Expose bl ood agar plates to air flow in hood
for one hour once per nonth to neasure
contam nati on.

Every two weeks, renove plug from outl et of
hood, and clean ultra-violet |lanmps with a soft
cloth noi stened with ethanol.

Test ultraviolet |anps quarterly with a Iight
meter. |If lamp emts | ess than 80 percent of
its rated output, replace |anp.

Perform mai nt enance as directed by the
manuf act urer.

Once a week, neasure efficiency of air flow at
hood face with a pressure nonitor control
devi ce.

Check the accuracy of thernoneters and
tenperature recording instrunments, in the
nmonitori ng range, at |east annually agai nst an
NBS certified thernmometer or equival ent.



Devi ces

10 Refri -
ger at or

11 Di spens-
i ng Ap-
par at us

Ther nomet er graduati ons should not exceed the
deviation permtted in the anal ytical nethod.
Check nmercury columms for breaks.

Record calibration checks in a quality contro
record. Mark NBS calibration correction on
each thernmometer or on the outside of the

i ncubator, refrigerator, or freezer containing
the thernonmeter.

Record daily tenperature checks on charts, and
retain records for at |east six nonths.

Check and record refrigerator tenperature
daily.

Cl ean refrigerator nonthly.

| dentify and date all material in
refrigerator.

Defrost unit, and discard outdated materials
in refrigerator and freezer conpartnents every
Si X nmont hs.

Check accuracy of delivery from di spensing
apparatus with an NBS class A, graduated
cylinder at the start of each volume change
and periodically throughout extended runs.

Lubricate noving parts of apparatus according
to manufacturer's instructions and at | east
once per nonth.

Correct immediately any | eaks, |oose
connections, or malfunctions in apparatus.

After dispensing agar or nmedium pass a |large
vol ume of hot deionized distilled water

t hrough di spenser to renove traces of agar or
medi um

At the end of the work day, disassenble parts
t hat have cone in contact with di sposed fluid,
wash well, rinse with deionized distilled

wat er, and dry.



12 St eam
Aut o-
cl ave

13 Hot Air
Oven

14 Freezers

15 | ncuba-
tors
(A r/ Water

Equi p autoclave with steamfilter.

Record tenperature in autoclave continuously
with recording thernmoneter.

Verify that autoclave maintains uniform
operating tenperature.

Test performance of autoclave at each use with
i ndi cator tape and weekly wi th maxi mum m ni num
t hermometer and with spore strips or
suspensions. |If evidence of contam nation
occurs, identify and elim nate cause.

Test performance of autoclave weekly with a
t her nocoupl e inserted into simnulated worst
case material .

Procure sem -annual preventive mai ntenance
i nspections.

Equi p oven with a thernonmeter accurate in
160- 180 degrees C range.

Each time a hot air oven is used, nonitor
performance of oven with tenperature indicator
tape and thernoneter or tenperature recording
chart.

Monitor sterilization weekly with spore
strips.
Check tenperatures in freezers continuously

with a recording thernonmeter.

Equi p each freezer with a tenperature/power
al arm system

ldentify and date all materials in freezers.
Cl ean and defrost freezers every six nonths.

Di scard outdated materi al s.

I f partially-subnmersible glass thernoneter is
used to nmonitor incubator tenperature, bulb
and stem nust be imersed in water to the mark



Jacket)

Tabl e 2. Standards f

on stem

Moni tor tenperatures in incubators
continuously with recording thernoneters.
Measure tenperatures daily on top and bottom
shel ves of incubators. Periodically neasure
tenperatures on all shelves in use. (For

wal k-in incubators, expand test points
proportionately.)

Equi p each incubator with a tenperature/ power
al arm system

Whenever possible, locate incubators where

roomtenperature is in the 16-27 degrees C
range.

or Deionized Distilled Water

| deal
Par anmet er Moni t ori ng Limt
Frequency

1. Chem cal Tests:
Conductivity Wth each use 0.1 m cronmho/cm

at 25 degrees C
pH Opt i onal 5.5-7.5
Total Organic Carbon Opti onal 1.0 mg/liter
Trace Metal, Single Opt i onal 0.05 ng/liter
Trace Metals, Total Opt i onal 1.0 ng/liter
Cd, Cr, Cu, Ni, Pb, Zn
Amoni a/ Ani nes Opt i onal 0.1 my/liter
Free chlorine Opt i onal None detect abl e

by anperonetric
titration



2. Bacteriological Test:

St andard Pl ate Count Mont hly 1, 000 CFU/ mL
for Freshly Di spensed
WAt er

Tabl e 3. Laboratory Ware Mai ntenance

1. Utensils and Use utensils and vessels of
Vessel s non- corrodi bl e and non-contam nati ng
materials such as Pyrex gl ass, stainless
steel, and appropriate plastics.

2. Laboratory Ware a Wth each use, exam ne | aboratory ware
(Reusabl e) especially screw capped dil ution
vessel s and flasks, for chipped or
br oken edges and etched surfaces.
Di scard chi pped or badl y-etched
| abor atory ware.

b Inspect |aboratory ware after
cl eansing. Water should sheet w thout
beading significantly. If water beads
excessively on the cl eansed surfaces,
recl eanse the | aboratory ware.

c Test |aboratory ware for acid or
al kal i ne resi dues by addi ng bront hynol
bl ue i ndicator to representative
| aboratory ware itens (see Section
7.1.4).

d Test |aboratory ware for residual
detergent (see Section 7.1.4).

XXX XXXXXXXXXXXXXXXXXXXXEND Of Fi | @XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX



