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AUDIT AFTERMATH –
After the Siege

Rick Mealy
Wisconsin DNR

Lab Certification

…helping you solve the audit puzzle
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The donuts have been eaten,
the coffee is burnt grounds.

Audit’s over… but 
What do you do now?
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You CAN do this
WE can help…
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Disclaimer & Caution

Any reference to product or 

company names does not 

constitute endorsement by the 

Department of Natural Resources.

But first…. a little housekeeping
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What do we
take away 

from an audit?
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We see some really nice things…

Really nice hood set up
courtesy of the Village of Bloomfield

7

We see some really ingenious 
innovations

Ingenuity – a timer alert system

courtesy of the 
Brodhead WWTP

8



5

…and we see some really crazy stuff
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But that’s not why we’re here today…
…although some of it matters…especially when 
things like the heated autosampler are eventually 
what YOU’RE trying to address after the audit
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• Get a better understanding of what happens 
after the audit is over.

• Review program data for audit closures.

• Learn what some of the most common 
deficiencies we find are.

• Share some of the DOs and DON’Ts of 
responding to an audit report.

• Help you craft a successful audit response.

Why are we here?

11
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1. Lack of response….. period – taking a long time to respond 
(3 – 6 months) or until we need to initiate drastic measures.

2. Partial response – ignore responding to one or more 
deficiency or bullet item.

3. Response provided piecemeal (vs. 1 complete package).

4. Response is unorganized (what are you responding to?)

5. Response does not addresses the deficiency in full.

6. Response includes no documentation of the fix.

7. Response contains indeterminate documentation

• is it in practice for real samples? 

• Those new columns on that benchsheet look    
great…but are they being used?

What’s the frequency, Kenneth?

13
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This is just too much like work

Granted there 
were 9 
deficiencies….
But….this 
seems like a 
little too much 
back and forth.
This lab 
narrowly averted 
an NON

15

If you’re going to submit data, you 
might want it to be good data

16
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…and another!

Documentation provided that to show that bottle 
blanks are analyzed

11.5 mg/L initial DO?????
17

We appreciate it…but an ASTM 
traceable CLOCK?

18
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A pretty good 
response.
No…points 
aren’t deducted 
for being 
handwritten.

The problem is 
no 
documentation 
was submitted

19

Sincere effort…will it work?

Pen
TO BE USED 

IN LAB
AT ALL

TIMES

This lab was cited---for the 
2nd consecutive audit--- for 
having (and using) whiteout 
in the lab.

They went to the effort of 
creating this nice 8.5 x11 
sign to be posted in the lab.

20
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Is this what EVERY Primary Analyst 
must do for IDC?

IDCs are not a list of credentials.  
They are what YOU require for a specific function 21

Is this what EVERY secondary analyst 
and “weekend guy” must do for IDC?

22
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Repeat deficiency.  Better…but not fixed

NOTE:  2 days out of 30 = 6% exceedance
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2012 Room Temp. Out of Compliance (outside 20 +/- 3 C)

Did the new A/C unit fix the problem???

Supp.  A/C installed
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Handwritten is OK…if it’s legible

25

The evaluation process necessitates that the following report focus on 
deficiencies and recommended improvements. The NON should in no way 
reflect on the competency of Bill Hess, the primary analyst and operator. He is 
very knowledgeable and a competent analysts. The use of correction fluid and 
IDC issues that led to the NON are linked to backup analysts that were not fully 
trained. The Village needs to make a credible commitment to provide fully 
trained backup analysts for the laboratory.

The repeat deficiency, the NON,     
and cutting some slack

26
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THIS

27

What’s the…

28



15

How big an issue is this?
Since July 2011, 157 WWTP labs have been audited, 
received their report, and the case has subsequently 
been closed out.

In a sample of 51 audit reports…
• an average of 5-6 deficiencies are cited per lab
• The largest number of citations was 17

The average time it took for the report was 23 days
The average time to closure was 132 days

132 days (4.5 months) is not too shabby.
But the standard deviation is pretty shabby:  129 days.
If we set control limits, that would mean that 99% of 
audits are closed between 0 days and 1.5 YEARS.

29

It doesn’t need to be this difficult

6 months from report to closure

Lab audit

# 
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For 20% of the last157audits, it 
took more than 6 months to 
close the audit. The longest 
took 509 days!

30
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Day 0 to Day 30
NR 149.31 Evaluation reports. (1) The department
shall document the deficiencies of an on−site 
evaluation in reports issued to the evaluated 
laboratory.

(2) The report of an on−site evaluation shall be issued 
to a laboratory within 30 days of the conclusion of the 
on−site visit.
When the department finds it necessary to issue an 
evaluation report at a date later than 30 days after 
the conclusion of an on−site visit, the department 
shall notify the laboratory within 10 days after the 
conclusion of the 30−day period about the delay. The 
notice shall include an expected delivery date for the 
report.

Only 18 of 157 reports exceeded 30 d

We’re doing it in 23 days on average

32
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Day 31 to Day 60
NR 149.32 Evaluation corrective action. (1) A 
laboratory shall take corrective action to address 
any deficiencies discovered during an on−site 
evaluation.
(2) A laboratory shall submit to the department 
within 30 days from the evaluation report’s date 
a plan of corrective action to address all the 
deficiencies noted in the report. When a 
laboratory finds it necessary to submit a corrective 
action plan at a date later than 30 days after the 
evaluation report’s date, the laboratory shall notify 
the department about the delay and provide an 
expected delivery date in consultation with the 
department.

33

We’re shooting to close out audits in       
6 months (180 days) or less…

- 23 days on average to write report

- 30 days to receive a response
--------------------------------

=  127 days to review your response
This should be a piece of cake…right?
If we both do our parts

34
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What comes after Day 60?
(3) The department shall review the corrective action 
plan submitted by a laboratory and inform the 
laboratory whether the submitted plan addresses 
satisfactorily all noted deficiencies, or whether 
additional action or documentation is necessary to 
determine the laboratory’s ability to comply with this 
chapter.
(a) When the department determines that the 
submitted corrective action plan addresses all 
noted deficiencies satisfactorily, the department 
shall inform the laboratory in writing within 180 
days of the conclusion of on−site visit that the 
evaluation process has been completed.
OK…so the audit needs to be closed within 6 months if 
your response “gets it in one”

Review the response.

Let the lab know if additional materials are 
needed.

If all is complete within 180 days,

Close out the audit.

35

It’s like bowling…

RESPONSE

DEFICIENCIES

36
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What if you don’t roll that strike?
(b) When the department determines that additional 
action or documentation is needed to evaluate 
compliance with this chapter, the department shall 
agree on a date for a second corrective action plan 
to be submitted in consultation with the laboratory.

It’s like bowling…you only get two 
shots.

But you need to pick up that           
spare !

37

1. When the department determines that the second corrective 
action plan addresses all noted deficiencies satisfactorily, the 
department shall inform the laboratory in writing that the 
evaluation process has concluded.
2. When the department determines that the second 
corrective action plan does not address all the noted 
deficiencies satisfactorily, the department may 

 schedule another on−site evaluation, 
 terminate any outstanding application that led to the audit or 
 direct enforcement to the laboratory.

3. When a second on−site evaluation is scheduled as a follow− 
up to a second corrective action plan, the department shall 
establish deadlines that resolve any remaining unresolved 
deficiencies expeditiously, but no later than 90 days 
after the conclusion of the follow−up visit.

What comes after Day 60?

38
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Section VIII of the audit report is 
designed to help you respond

VIII. SUPPORTING DATA

For each of the deficiencies listed in this report, the laboratory 
must provide data that demonstrates that the corrective taken 
has resolved the deficiency.  At a minimum, the following 
supporting data is to be sent with the audit response for the 
auditor to review.

If the deficiency requires a change in procedure that impacts 
the Quality Manual then a copy of the section in the Quality
Manual that was updated must be sent.

If the deficiency requires a change in procedure that impacts 
the way that the laboratory performs their method       
procedure then a copy of the section in the Method 
SOP that was updated must be sent.

40
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One way to help speed up the review of your audit response 
and the audit closure is to organize the submittal as follows
• Indicate the corrective action that the laboratory has taken 

to resolve each deficiency listed in this report
• Provide that information in the order that the deficiencies 

are listed in this report
• Make sure that the supporting data that demonstrates the 

corrective action has been implemented is included 
for each deficiency

• Label the supporting data with the section and 
number of the deficiency

Section VIII of the audit report is 
designed to help you respond

If the deficiency requires that missing documentation be 
recorded then a copy of a benchsheet, analytical run, or 
other record needs to be sent.  This data is provided to 
demonstrate that the appropriate records are now kept.
When compiling the audit response make sure to include all of 
the supporting data that will demonstrate that the corrective 
actions taken have resolved the cited deficiencies.

41
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Sample containers 36 of 53 (71%)
Thermometers 26 (51%)
Traceability records 25 (49%)
SOP issues 22 (43%)
Quality Manual issues 19 (37%)
BOD: super-saturation 19 (37%)

Common deficiencies 51 Audits)

Corrective action issues 16 (31%)
IDC issues 11 (22%)
Record permanence 9 (18%)
Barometer calibration 9 (18%)
Analytical balance checks 6 (12%)
Pipet verification 4 (  8%)
Weight re-certification 3 (   6%)

43

deficiencies 
shall be 

addressed!
44
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The laboratory does not have a procedure for 
verifying cleanliness of sample carboys and 

containers.

45

The laboratory does not have a procedure for verifying 
cleanliness of sample carboys and containers.

II. Sample Handling
2. (see sheet C)

Final results for Sample containers and Lab sample 
bottles to be acceptable must have a concentration of 
less than 2.0 mg/1 for BOD and TSS. For Total 
Phosphorus and Ammonia Nitrogen the results must be 
below the current LOD 

46
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The laboratory does not have a procedure for verifying 
cleanliness of sample carboys and containers.

47

The laboratory does not calibrate all of its 
thermometers/ not currently calibrated.

48
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The laboratory does not consistently document all 
of the records to ensure that method and code 

traceability requirements are met.
Deficiencies – Supplemental Information – Suggested Lab Response
1. The laboratory does not consistently document all of the records to ensure 
that method and code traceability requirements are met.   - NR 149.39 (3) –

Below I have listed areas that need to be corrected:
a. A policy that governs the permanence of records has not been created. 
b. The sample date reported is not the date that the majority of the sample is collected. 
c. The order in which samples are analyzed must be unequivocally clear for all tests.
d. Newly received chemicals are not documented at the time of receipt – they are only
documented once they are opened for use. 
e. NR 149 requires that the laboratory ensure that results of analyses be linked to all of 
the standards and reagents used to derive the results. 
f. There is no documentation to support the preparation of lab prepared chemicals 
(reagents and standards). 
g. Containers that house chemicals are sometimes insufficiently labeled. 
h. The temperature of the COD reactor for each TP digestion is not documented.
i. Currently some dates are pre-filled out on benchsheets before they occur. 
j. The theoretical DO content must be determined and documented on each day that 
the DO meter is calibrated. 

49

Below I have listed areas that need to be corrected:
a. A policy that governs the permanence of records has not 

been created. 

b. The sample date reported is not the date that the majority of 
the sample is collected. 

c. The order in which samples are analyzed must be 
unequivocally clear for all tests.

. 

a. (see sheet D)

b. Sample date has been changed to reflect the date the 
majority of the sample is drawn. (see sheet M and R)

c. (see sheets N,O,P, and S,)

The laboratory does not consistently document all 
of the records to ensure that method and code 

traceability requirements are met.

50
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b. The sample date reported is not the date that the 
majority of the sample is collected
b. Sample date has been changed to reflect the date the 
majority of the sample is drawn. (see sheet M and R)

The laboratory does not consistently document all of the records to 
ensure that method and code traceability requirements are met.

51

The laboratory does not consistently document all of the 
records to ensure that method and code traceability 
requirements are met.    - NR 149.39 (3) –

Below I have listed areas that need to be corrected:

d. Newly received chemicals are not documented at the time of 
receipt – they are only documented once they are opened for 
use. 

e. NR 149 requires that the laboratory ensure that results of 
analyses be linked to all of the standards and reagents used to 
derive the results. 

f. There is no documentation to support the preparation of lab 
prepared chemicals (reagents and standards). 

d. (see sheet E and right margin of sheet F)

e. Staff has started using a traceability binder that will 
show the analysis start and end dates.

f.  (see sheet G and H)

52
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d. Newly received chemicals are not documented at the time of receipt –
they are only documented once they are opened for use. 

d. (see sheet E and right margin of sheet F)

53

The laboratory does not consistently document all of the 
records to ensure that method and code traceability 
requirements are met.    - NR 149.39 (3) –

Below I have listed areas that need to be corrected:

g. Containers that house chemicals are sometimes 
insufficiently labeled. 

h. The temperature of the COD reactor for each TP digestion is 
not documented
.

i. Currently some dates are pre-filled out on benchsheets 
before they occur. 

j. The theoretical DO content must be determined and 
documented on each day that the DO meter is calibrated. 

g. (see picture on sheet I)

h. (see sheets J and K)

i. Staff is now filling in dates on the day of analysis.

j.  (see sheets Land M)
54



28

g. Containers that house chemicals are sometimes 
insufficiently labeled. 

“A” for effort.
Can you find 2 minor concerns?

g. (see picture on sheet I)

55

The laboratory’s SOPs do not address all of the 
required elements.

2. The method SOPs do not address all of the required elements.
- NR 149.40 (2) -
Method SOPs (TSS, BOD, NH3-N, and TP) need to address each of the elements 
required in NR 149 section 149.40 (2) (d). It is best if the methods are written in a 
recipe format so that anyone could perform the method following the instructions in 
the SOP. The missing items can be added at the end of your SOP. See the method 
SOP checklist I handed out during the audit.
Send me a copy of your method SOPs when they are completed.

Let’s review what the 
required elements are

56
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SOPs (149.40)

NR 149.40 SOPs.  (1)  General requirements.
(a)  Labs shall maintain written SOPs that document or 

reference activities needed to maintain their quality systems and that 
enable performing or reproducing an analysis in its entirety as 

performed at the lab. 

(b)  SOPs may be documents written by lab personnel or may consist 
entirely of copies of published documents, manuals or procedures   

if the lab follows the chosen source exactly.  

(c) SOPs may consist in part of copies of published documents, 
manuals or procedures if:

1.  Modifications to the published source are described in writing in additional 
documents.  

2.  Clarifications, changes or choices are completely described in additional 
documents, when methods offer multiple options, ambiguous directives or 
insufficient detail to perform or reproduce an analysis.

(d)  SOPs shall indicate their dates of issue or revision.
57

SOPs:  How 
to use a 

referenced 
method

This is your SOP ONLY 
if you are following this 
method precisely.  In 

addition, if the method 
offers any flexibility in 

options, you must 
specify what specific 
course of action you 

follow.
Add an SOP 

Addendum to your 
SOP.

58
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Example:  SOP Modifications addendum 
ACME SOP # TSS- I-3765-85

ACME Lab follows USGS method I-3765-85 for the analysis of 
TSS with the exception of the following modifications or 
clarifications where the method presents flexibility or options.

• 4.2 – Do not use Gooch crucibles, use Millipore filter funnel, 45 mm filters.

• 4.3, 6.4 - Oven temperature is allowed to be 103-105 ºC (104 ± 1 ºC).

• 6.1 - Generally use 500 mL for effluent, 25 mL for influent.  Sample is stirred 
continuously with magnetic stir bar until sample aliquot is removed.

• 6.2 - Blanks are not analyzed, an exemption allowed in ch. NR 149.14(3)(d)

• 6.4- Samples are dried overnight (at least 8 hours).  The laboratory performs 
a verification of drying effectiveness quarterly as per DNR letter (May 2001).

• 7.1- No correction for blank results is allowed by NR 149.

• NOTE 1.   Sample preservation is not to exceed 6 ºC and not to be frozen.

• NOTE 2.  Filters from NCL, deemed to be equivalent to method specs.

• NOTE 3. Use 3 x 25-mL portions of reagent water to wash filters.

• NOTE 4.  Filters undergo 3X final wash of 20, 20, and 10 mL of reagent water.

Revision Date:  
___________

59

Methods Manual- if you write your own SOPs
(2) Analytical methods manual.  (a)  The lab shall have and maintain a list 

describing analytical test methods performed for programs covered by this 
chapter.  

(b)  The analytical methods manual may consist of published or referenced test 
methods, or SOPs written by the lab as allowed in this section.  

(c)  The essential elements of test methods required in par. (d) may be presented in 
narrative, tabular, schematic or graphical form.  The analytical methods manual shall 

be an identifiable document in hard copy or electronic format traceable to the lab.  

(d)  When the analytical methods manual consists of SOPs written by the 
laboratory, each SOP shall include, address or refer to, at a minimum, the 

following elements:  

1.  Identification of  the test method.  
2.  Applicable analytes.  
3.  Applicable matrices.  
4.  Method sensitivity.  
5.  Potential interferences.  
6.  Equipment and analytical instruments.  
7.  Consumable supplies, reagents and standards.  

8.   Sample preservation, storage and hold time.  
9.   QC samples and frequency of  their analysis.   
10.  Calibration and standardization.  
11.  Procedure for analysis.  
12.  Data assessment and acceptance criteria for 

QC measures.  
13.  Corrective actions and contingencies for 

handling out of  control or unacceptable data. 

NR 149.40 Standard operating procedures.  

60
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The laboratory’s Quality Manual does not address 
all of the required elements.

Let’s review what the 
critical elements are

61

Quality Manual
NR 149.37 Quality manual.  (1) Purpose and general 
provisions.  The lab’s quality system shall be defined in a 
quality manual, however named.  All policies and procedures 
governing the lab’s quality system shall be documented or 
referenced in the quality manual.  All lab personnel shall 
follow the policies and procedures established by the 
quality manual.  

(2) Format.  The quality manual shall have a format, 
however conceived, that addresses the content elements 
specified in this section.  Content elements may be presented 
in narrative, tabular, schematic or graphical form.  The manual 
shall be in hard copy or electronic format traceable to the lab.  

62
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Quality Manual must include:

NR 149.37 (3) Content.  The quality manual shall include, 
address or refer to, at a minimum, the following elements:  

(a)  Organization and management structure of the lab.  

(b)  Procedures for retention, control and maintenance of 
documents used in or associated with analyses.  

(c)  Procedures for achieving traceability of standards, reagents
and reference materials used to derive any results or 
measurements.  

(d)  Procedures for handling samples.  

(e)Lists of major analytical instruments and support equipment.  

(f)  Procedures for calibration, verification and maintenance of 
major analytical instruments and support equipment.  

63

Quality Manual must include:
(g)  Procedures for evaluating quality control samples, including, 

but not limited to, method blanks, LCS, MS/MSD, and 
replicates.  

(h)  Procedures for initiating, following up on and documenting 
corrective action addressing QA and QC failures,
discrepancies or nonconformance.  

(i)  Procedures for reviewing analytical data and reporting
analytical results.  

(4)  Revisions.  The quality manual shall be kept current by 
the responsible party, however named, for maintaining the lab’s 
quality system.  All editions or versions of the quality manual 
shall indicate the dates in which they were issued or revised. 

64
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Critical sample pre-treatment is not performed as 
required for BOD analysis .

65

Critical sample pre-treatment is not performed as 
required for BOD analysis .

66



34

Critical sample 
pre-treatment is 
not performed as 
required for BOD 

analysis .

67

Corrective actions are not consistently 
documented as required.

IV. Traceability and Records
2. Corrective actions are not documented as required
Corrective actions are now kept in a separate binder and 
documented on the corrective action logbook form (sheet X). 
Page 17 (sheet W) should be placed in the ________ Quality 
Assurance document. This sheet details the procedures for 
corrective actions. Corrective actions will be documented 
using the Corrective Action sheet (sheet Y). Maintenance 
actions will be documented on a separate form. These forms 
have been included (sheet Z1,Z2, Z3, Z4).

68
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Corrective actions are not consistently 
documented as required.

69

Corrective actions 
are not consistently 

documented as 
required.

70



36

Corrective actions are not consistently 
documented as required.

71

Initial Demonstrations of Capability (IDCs) have 
not been completed.

72
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Initial Demonstrations of Capability (IDCs) have 
not been completed.

73

Records are not maintained in a manner that 
ensures their permanence and security. 

74
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Is this enough?

Pen
TO BE USED 

IN LAB
AT ALL

TIMESBet you saw a few of these 
on your way here.
Did you follow those?

Lab response to a deficiency 
related to record permanence

75

Does this have a little more meat?
I acknowledge my understanding that the use of 

pencil or correction fluid/materials of any kind is 
strictly prohibited in the laboratory.  I understand 
that indelible ink is required for all laboratory 
records and that errors shall be corrected by 
drawing a single line through the error, writing the 
correction above it and adding my initials and the 
date.  My supervisor has discussed this with me 
including any sanctions for failure to comply.

Print Employee Name: 
______________________________________ 
Employee Signature:
____________________________(date) ______

76
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The room barometer is not verified for accuracy.

77

The room barometer is not verified for accuracy.

22.3
856 737.7

760
0.97066

856 
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The accuracy of volumetric dispensing devices is 
not verified at least quarterly.

Deficiencies – Supplemental Information – Suggested Response
1. Mechanical pipette verifications are not performed.
--NR 149.44(3)(i)—
The laboratory has not checked their mechanical pipettes 
for accuracy. NR149.44(3)(i) require mechanical pipettes to be 
checked for accuracy quarterly. Verification must be evaluated 
statistically. A link to a video demonstration and a written 
procedure were sent to the facility after the on-site evaluation to 
provide guidance on how to complete and document this task. 
Since the laboratory’s pipettes are variable volume models, they 
should be tested for accuracy at 2-3 volumes (e.g., low, middle 
and high volumes). The volumes selected for testing should 
correspond to the volumes typically used in sample analysis.

The laboratory must send a copy of the results from their pipette 
verification along with their response to show this deficiency has 
been resolved. The laboratory may wish to use the form and 
video from the link sent to them after the on-site evaluation to 
perform and document the pipette checks.

79

The accuracy of volumetric dispensing devices is 
not verified at least quarterly.

80
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The accuracy of volumetric dispensing devices is 
not verified at least quarterly.

81

Weights used for analytical balance verifications 
are not properly certified.

82
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Weights used for analytical balance verifications 
are not properly certified.

83

84
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Remember the Pickle Pledge?

85

Now comes the Deficiency Declaration

I will do _____ faithfully.

This is how I will do _____.

Here is proof that I am doing it.

…and I will prepare my 
response in the same sequence 
as deficiencies appear in the  
report and label all attachments 
with the deficiency number

86
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This is your quest….the Perfect Game

This is what you’re 
all shooting for!

87

That was then………….this is now

Where would 
you like to 

begin?

7:00 AM...the audit begins

Ummm…
thanks??

3:00 PM…ball’s in YOUR 
court now

88



45

89


