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Q
uality A

ssurance 

�
The system

 by w
hich the laboratory can assure 

outside investigators that data are of know
n quality. 

�
Q

uality control is only one part of quality 
assurance. 

�
Q

uality is not free. 
�

Q
XaliW\ iV eYeU\RQe·V bXViQeVV! 



M
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C

om
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ocum
ent 

C
ontrol 
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M
D

Ls 
C
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Equipm
ent 

M
aintenance 

D
ata Q

uality ² like a chain ² is only as 
strong as its w

eakest link. 



A
 Practical C

hecklist 

A
uditing Your Environm

ental Lab 



1.  M
anagem

ent Responsibility 



M
anagem

ent C
om

m
itm

ent 

;
H

as m
anagem

ent defined, developed, and 
im

plem
ented the Q

uality M
anagem

ent (Q
M

) 
system

? 
;

H
as m

anagem
ent ensured that all em

ployees 
understand the goals and objectives of the Q

M
 

system
? 

;
A

re m
eetings conducted to discuss im

portant 
changes? 



Q
uality Policy 

;
Is the quality policy issued and available? 

;
D

ReV Whe TXaliW\ SRlic\ iQclXde Whe cRP
SaQ\·V gRalV 

and custom
er expectations? 

;
Is the quality policy understood, im

plem
ented, and 

m
aintained at all levels of the com

pany? 



O
rganization 

;
D

oes the com
pany have an organization chart? 

;
D

oes the organization chart list all positions and 
departm

ents? 
;

D
oes the com

pany have job descriptions for 
personnel w

hose w
ork affects quality? 



Q
uality Planning 

;
W

hen evaluating a new
 project, do staff m

em
bers 

m
eet to define and docum

ent how
 requirem

ents for 
quality w

ill be m
et? 

;
A

re assessm
ents m

ade as to w
hat im

pact projects or 
contracts w

ill have on resources? 



M
anagem

ent Review
 

 

;
A

re the follow
ing records exam

ined during 
m

anagem
ent review

s? 
;

C
ustom

er com
plaints 

;
Service report trends (i.e. turnaround tim

e) 

;
Internal quality audit trends 

;
N

on-conform
ing Q

C
 activities 

;
C

orrective and preventive action trends 



Q
uality System

 
2.  



Q
uality System

 

;
Is a quality m

anagem
ent (Q

M
) system

 established 
and m

aintained? 
;

Is a Q
M

 system
 structure described? 

;
Is a quality m

anual issued and m
aintained? 

;
D

oes the m
anual contain a table of contents, date 

of issue, and revision level? 
;

D
oes the m

anual contain or refer to procedures? 
;

A
re requirem

ents defined and described, and how
 

are they m
et for all services, equipm

ent testing, 
labeling, and quality records? 



Sam
ple Receiving and H

andling 
3.  



Sam
ple Receiving and H

andling 

;
A

re standard operating procedures (SO
Ps) in place? 

;
Is there a log system

 for tracking sam
ples? 

;
Is there a clear, sim

ple acceptance policy and are 
protocols in place? 

;
A

re chain of custody protocols defensible? 
;

Is there a sam
ple disposal policy? 

;
A

re guidelines established for proper storage of 
sam

ples? 
;

D
o sam

ple identification procedures prevent sam
ples 

from
 being confused? 



D
ocum

ent C
ontrol 
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D
ocum

ent C
ontrol 

;
A

re SO
Ps established and m

aintained to control all 
docum

ents and data? 
;

A
re docum

ents review
ed and approved for accuracy 

prior to issue? 
;

D
oes a m

aster list of all established docum
ents exist 

to prevent use of invalid docum
ents? 

;
A

re form
s, logs, SO

Ps, training records, data sheets, 
etc. all controlled? 

 



D
ocum

ent C
ontrol 

;
A

re copies of approved docum
ents available at 

w
orkstations? 

;
A

re obsolete docum
ents rem

oved from
 w

orkstations? 
;

A
re obsolete docum

ents clearly labeled and 
m

aintained for historical purposes? 
;

Is the procedure for review
 and approval of revisions 

the sam
e procedure used to review

 and approve the 
original docum

ent? 



C
ontrol of Q

uality Records 
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C
ontrol of Q

uality Records 

;
A

re procedures established and m
aintained for 

identification, collection, indexing, access, filing, 
storage, m

aintenance, and disposition of quality 
records? 

;
A

re record retention tim
es established? 

;
A

re quality records available for review
 (i.e. 

m
anagem

ent review
 records, contracts, supplier lists, 

batch records, equipm
ent calibration records, data 

review
 records, corrective action records, training 

records, audits, etc.)? 



Q
uality C

ontrol 
6.  



Q
uality C

ontrol 

;
A

re Q
C

 activities and protocols clearly established 
for each analyte? 

;
A

re Q
C

 activities being perform
ed? 

;
A

Ue ´deciViRQ WUeeVµ iQ Slace? 
;

Is a m
ethod blank run w

ith each batch? 
;

Is a Laboratory C
ontrol Standard (LC

S) run w
ith each 

batch, and is it prepared from
 a separate lot num

ber 
than the calibration? 



Q
uality C

ontrol 

;
Is the A

nalytical Balance(s) verified for accuracy at 
least once each day of use? 

;
A

re N
IST C

lass S or A
STM

/A
N

SI C
lass I w

eights used? 
;

D
oes the lab m

aintain copies of the original 
certificate of traceability for each w

eight? 
;

A
re the C

lass S or C
lass I w

eights verified at least 
once every 5 years for accuracy by qualified service? 



Q
uality C

ontrol 

;
Is the balance serviced and verified for accuracy 
annually by an external provider? 

;
Is the balance labeled w

ith date of annual service? 
;

D
oes lab m

aintain copies of C
ertificate of 

Traceability for annual service? 
;

Is the balance clean? 
;

Is the balance located in an area free of air 
m

ovem
ent and free from

 vibrations? 



Q
uality C

ontrol 



Q
uality C

ontrol 



Q
uality C

ontrol 



Q
uality C

ontrol 

;
D

ReV Whe lab P
aiQWaiQ Whe P

aQXfacWXUeU·V iQVWUXcWiRQ 
m

anual for each balance? 
;

W
hy is this Im

portant? 



Q
uality C

ontrol 

;
D

oes the lab perform
 verifications of w

orking 
therm

om
eter accuracy? 

;
D

oes the lab have a N
IST traceable therm

om
eter 

verified once every 5 years for accuracy? 
;

Is the N
IST therm

om
eter verified at the tem

peratures 
of use? 

;
D

oes the lab m
aintain copy of the original 

therm
om

eter certificate from
 the m

anufacturer? 
;

Is the therm
om

eter labeled w
ith verification date and 

correction factors? 



Q
uality C

ontrol 



Q
uality C

ontrol 

;
If the laboratory verifies its ow

n w
orking 

therm
om

eters, does the lab m
aintain copies of every 

verification perform
ed? 

;
D

oes the lab reference w
hich N

IST therm
om

eter is 
used to perform

 the verification? 
;

Is every w
orking therm

om
eter labeled w

ith 
calibration date and correction factor? 

;
If the lab subcontracts the w

orking therm
om

eter 
verification does the lab obtain a copy of the raw

 
data associated w

ith the verification from
 the 

provider? 
 



Q
uality C

ontrol 

 



Q
uality C

ontrol 



Q
uality C

ontrol 

;
D

oes the lab docum
ent tem

peratures of equipm
ent 

and incubators once per day for non m
icrobiological 

tests? 
;

D
oes the lab docum

ent tem
peratures of equipm

ent 
and incubators tw

ice per day at least 4 hours apart 
for m

icrobiological tests (fecal, E. coli, etc.)? 
;

A
re the recorded tem

peratures w
ithin the required 

range? 
 





Q
uality C

ontrol 

;
D

oes the lab calibrate the pH
 m

eter daily? 
;

Is the slope of the calibration docum
ented? 

;
Is the date &

 tim
e &

 analyst of calibration 
docum

ented? 
;

A
re the buffers used for calibration docum

ented? 
;

D
oes the lab verify the pH

 m
eter calibration every 12 

hours or after 10 or m
ore sam

ple m
easurem

ents? 
;

Is the calibration and verifications docum
ented and 

m
aintained? 

 
 





Q
uality C

ontrol 

;
D

o the pH
 results of all sam

ples fall betw
een the 

low
est and highest buffer concentrations used for 

calibration? 
;

Exam
ple: If using pH

 7 and pH
 10 buffers ² do all 

sam
ple results fall betw

een 7.0 and 10.0? 
;

If not, the m
eter w

ill need recalibrated either using a 
pH

 4 and pH
 7 buffer or using all three buffers (4, 7 

&
 10). 

;
Is the m

eter m
anual and electrode m

anual available? 
 



A
ccuracy 
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A
ccuracy 

;
A

re control charts in use? 
;

A
re lim

its clearly established? 
;

D
oes a determ

ination of accuracy include Q
C

 
sam

ples and spikes? 



Precision 
8.  



Precision 

;
A

re control charts in use? 
;

A
re lim

its established (either using Shew
hart constants 

or RPD
s)? 

;
D

oes a determ
ination of precision include duplicates 

and/or m
atrix spike duplicates? 



M
ethodology 

9.  



M
ethodology 

;
A

re m
ethods chosen for m

ethod com
pliance? 

;
A

re approved m
ethods used and cited? 

;
H

as the m
ethod been validated? 

;
A

re m
ethods being follow

ed? 
;

A
re SO

Ps in place? 
;

A
re holding tim

es being m
et and is preservation and 

sam
ple pretreatm

ent proper? 



M
ethod-Specific and G

eneral SO
Ps 

10.  



M
ethod-Specific and G

eneral SO
Ps 

;
A

re they in place for all analytes and protocols 
(sam

ple receiving, training, corrective action, 
docum

ent control, etc.)? 
;

D
o SO

Ps com
e under som

e type of docum
ent control? 

;
C

an a specific SO
P be cited for a prior analysis? 

;
D

o SO
Ps refer to an approved m

ethod? 
;

Is there a standardized form
at for SO

Ps? 
;

Is there a m
aster list of SO

Ps? 
;

A
re revisions tracked? 



Logbooks 
11.  



Logbooks 

;
A

re instrum
ent logbooks in use? 

;
D

o they contain sufficient inform
ation (i.e. calibration, 

m
aintenance, troubleshooting, etc.)? 

;
A

re equipm
ent logbooks in use for other key pieces 

of equipm
ent (i.e. ovens, refrigerators, w

ater baths, 
autoclaves, etc.)? 

;
A

re logbooks in use for other processes (i.e. sam
ples, 

reagents, w
aste, safety, etc.)? 

;
A

re pages sequentially num
bered and entries m

ade 
in perm

anent ink? 



Reagents 
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Reagents 

;
A

re appropriate grades of reagents in use? 
;

A
re reagents and solutions traceable to the 

m
anufacturer for each analytical run? 

;
A

re reagents and solutions stored properly? 
;

A
re reagents and solutions labeled appropriately? 



Reagents 

;
A

re procedures in place to m
ake sure expired 

reagents and solutions are not used? 
;

A
re reagent logs and tracking system

s adequate? 
;

A
re there clear and consistent instructions for 

preparation of solutions? 
;

A
re lab packing and disposal procedures in place 

(A
re regents and solutions disposed of properly)? 



M
ethod D

etection Lim
its 

13.  



M
ethod D

etection Lim
its 

;
A

re studies being perform
ed and are they being 

perform
ed correctly? 

;
Is the frequency of perform

ance appropriate 
(annually, new

 equipm
ent, new

 analyst, etc.)? 
;

A
re studies evaluated for validity (i.e. 10X rule, all 

data points above calculated M
D

L)? 
;

A
re calculations correct? 

;
A

re all data points included in the study? 



D
ata H

andling 
14.  



D
ata H

andling 

;
A

re raw
 data sheets controlled docum

ents? 
;

D
o they contain essential inform

ation, including date 
of analysis, analyst, etc.? 

;
C

an Q
C

 data be batched w
ith a given analytical 

run? 
;

A
re procedures in place to prevent alteration of 

data? 
;

A
re calculations perform

ed correctly? 
;

A
Ue ´deciViRQ WUeeVµ iQ Slace? 

;
A

re corrections m
ade appropriately? 



Training 
15.  



Training 

;
Is the staff adequately trained (are general analyst 
training guidelines specified)? 

;
Is training docum

ented? 
;

Is there initial com
petency training w

ith 
docum

entation? 
;

Is there on-going com
petency training w

ith 
docum

entation? 
;

Is there specific safety training w
ith docum

entation? 



C
alibrations 

16.  



C
alibrations 

;
A

re therm
om

eters tagged w
ith date and correction 

factor? 
;

A
re balances calibrated frequently enough and w

ith 
appropriate w

eights? 
;

A
re m

icro-pipettors calibrated at routine intervals? 
;

A
re instrum

ents tuned and calibrated properly? 



C
alibrations 

�
A

re calibration curves perform
ed at appropriate 

tim
es (new

 analyst, new
 instrum

ent, change in 
reagents, annually, etc.)? 

�
A

re all points used in calibration curves? 
�

A
re enough points used in preparing the curve? 

�
Is other equipm

ent calibrated regularly (autoclave 
tem

perature dials, pH
 m

eters, D
O

 m
eters, ion probes, 

etc.)? 



M
aintenance 

17.  



M
aintenance 

;
A

re records m
aintained and is m

aintenance 
docum

ented, preferably in a logbook? 
;

Is m
aintenance scheduled? 

;
A

re m
aintenance contracts m

aintained? 



C
orrective A

ction 
18.  



C
orrective A

ction 

;
A

re procedures in place to address and docum
ent 

corrective action? 
;

Is corrective action docum
ented for out-of-control 

conditions? 
;

D
oes corrective action extend to broader issues than 

a single analytical run? 



Ethics 
19.  



Ethics 

;
Is there a clear ethics policy w

ith m
anagem

ent 
support? 

;
Is there a signed ethics agreem

ent? 
;

Is training provide to em
ployees and docum

ented? 
;

D
o em

ployees know
 there is a direct regulatory link 

betw
een testing and public health? 



Proficiency Testing Sam
ples 

20.  



Proficiency Testing (PT) Sam
ples 

;
Is proficiency testing part of the Q

A
 program

? 
;

D
oes the laboratory use blind PT sam

ples? 


