NC DEQ/DWR WASTEWATER/GROUNDWATER LABORATORY CERTIFICATION BRANCH

LABORATORY NAME:

CERT #:

PRIMARY ANALYST:

DATE:

NAME OF PERSON COMPLETING CHECKLIST (PRINT):

SIGNATURE OF PERSON COMPLETING CHECKLIST:

Parameter: Nitrogen, Nitrate + Nitrite
Method: Automated Cadmium Reduction
NO3 + NO2 EPA 353.2, Rev. 2.0, 1993 (Aqueous)

Equipment & Reagents:

Automated continuous-flow analyzer.
Make/Model:

Balance -- Analytical, capable of accurately weighing to the
nearest 0.0001 g.

Granulated cadmium: 40-60 mesh (CASRN 7440-43-9). Other
mesh sizes may be used.

Reagent water

Color reagent

Copper-cadmium

Copper sulfate solution, 2%

Wash solution

Ammonium chloride-EDTA solution

Stock nitrate solution

Stock nitrite solution

Standard nitrate solution

Standard nitrite solution

Dilute hydrochloric acid, 6N

PLEASE COMPLETE CHECKLIST IN INDELIBLE INK
Please mark Y, N or NA in the column labeled LAB to indicate the common lab practice
and in the column labeled SOP to indicate whether it is addressed in the SOP.

L S
GENERAL A | O EXPLANATION
B P
Quality assurance, quality control, and Standard
Is the SOP reviewed at least every 2 years? What is the (e)f?:ég\tllgg d;;o%?dtﬂ;e d%%%lﬂn':i?tztr'%n bseh?gvilgv?/g:gtiv:ahre
most recent review/revision date of the SOP? [15A NCAC X : y
two years and updated if changes in procedures are
1 | 02H .0805 (a) (7)]
made.
Date: . . .
Verify proper method reference. During review notate
deviations from the approved method and SOP.
2 Are all review/revision dates and procedural edits tracked EggSnLﬁ?r?é?/%vjhggtggvznz f(;rnn;alre[:/rigi(:oenss :gat(;zcﬁnagﬂ
?
and documented? [15A NCAC 02H .0805 (a) (7)] quality assurance, quality control and SOP documents.
3 | Is there North Carolina data available for review? If not, review PT data.
L S
PRESERVATION and STORAGE A | O EXPLANATION
B P
4 Are samples collected and stored in polyethylene,
Teflon®, or glass containers? [40 CFR 136.3 Table 1]
5 Are samples preserved with H2SO4 to pH < 2 S.U. at the
time of collection? [40 CFR 136.3 Table I1]
6 Are samples iced to above freezing but < 6 °C during
shipment? [40 CFR 136.3 Table II]
7 Are samples refrigerated above freezing but < 6 °C during
storage? [40 CFR 136.3 Table 11]
8 Are samples analyzed within 28 days of collection? [40
CFR 136.3 Table I1]
L S
PROCEDURE - Calibration A | O EXPLANATION
B P
Is the continuous-flow manifold equivalent to that in the . -
9 | figure at the end of this checklist? [EPA Method 353.2, tSz;Ie(terljF;u;??:Iifnotlr?);uscesgci):\?r]\ténthlzelgrlércleuclt-ioiza(:rglusnr:gmd be
Rev. 2.0 (1993), Section 10.2] '
Prepare a series of at least three standards, covering the
Is the instrument calibrated with at least three nitrate desired range, and a blank by diluting suitable volumes
10 | (NOs-N) standards and one blank daily? [EPA Method of standard nitrate solution (Section 7.12).

353.2, Rev. 2.0 (1993), Section 10.1]

Held curves are not permitted.
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What is the laboratory’s reporting limit? [15A NCAC
02H .0805 (a) (7) (H)]

For analytical procedures requiring analysis of a series of
standards, the concentrations of these standards shall
bracket the range of the sample concentrations measured.

11 A . One of the standards shall have a concentration equal to
nswer: X : )
or less than the laboratory's lowest reporting concentration
for the parameter involved.
What are the concentrations of the standards used to
calibrate the instrument?
12 Answer:
Place appropriate standards in the sampler in order of
Are standards analyzed in order of decreasing decreasing concentration and perform analysis.
13 | concentration? [EPA Method 353.2, Rev. 2.0 (1993),
Section 10.3] EPA Region IV confirmed in February 2020 this practice
must be followed.
Is the minimum correlation coefficient at least 0.995 (or a When ]lnear regression 1s_ use.d, use the minimum
fficient of determination, r?, of 0.99)? [NC WW/GW co.rr.elanon Coeﬁlglent spelc!fled'ln the me.thod. If the
14 E%% C . - h S minimum correlation coefficient is not specified, then a
orrelation Coefficient for Linear Calibration Curves L -
Policy]. minimum value of 0._995 _(or a coefficient of
determination, r?, of 0.99) is required.
Is each initial calibration verified before sample analysis Rule: Laboratories shall analyze one known second
with a second source Quality Control Standard (QCS)? source standard to verify the accuracy of standard
[15A NCAC 02H .0805 (a) (7) (H) (ii)] [EPA Method 353.2, preparation if an initial calibration is performed and in
Rev. 2.0 (1993), Section 10.5] accordance with the referenced method requirements
thereafter.
15 | What is the concentration of the second source standard
used for verification? 353.2: After the calibration has been established, it must
be verified by the analysis of a suitable QCS. The QCS
Answer: is obtained from a source external to the laboratory and
different from the source of calibration standards.
What is the acceptance criterion of the second source If measurements exceed +10% of the established QCS
standard (QCS)? [EPA Method 353.2, Rev. 2.0 (1993), value, the analysis should be terminated and the
16 Section 10.5] instrument recalibrated. The new calibration must be
verified before continuing analysis. Periodic reanalysis of
Answer: the QCS is recommended as a continuing calibration
check.
What corrective action is taken if the second source Rule: If quality control results fall outside established
standard recovery is outside of established control limits? limits or show an analytical problem, the laboratory shall
[15A NCAC 02H .0805 (a) (7) (B)] [EPA Method 353.2, identify the Root Cause of the failure. The problem shall
Rev. 2.0 (1993), Section 10.5] be resolved through corrective action, the corrective
action process documented, and any samples involved
17 | Answer: shall be reanalyzed, if possible. If the sample cannot be
reanalyzed, or if the quality control results continue to fall
outside established limits or show an analytical problem,
the results shall be qualified as such.
353.2: See explanation above.
L S
PROCEDURE - Interference Mitigation A (@) EXPLANATION
B B
Are samples high in particulate matter filtered prior to Buildup of suspended matter in the reduction column will
18 | analysis? [EPA Method 353.2, Rev. 2.0 (1993), Section restrict sample flow. Since nitrate and nitrite are found in
4.1] a soluble state, samples may be pre-filtered.
Are samples with residual chlorine concentrations greater Residual chlorine can produce a negative interference by
19 than 0.5 mg/L at a neutral pH treated with sodium limiting reduction efficiency. Before analysis, samples
thiosulfate prior to analysis? [EPA Method 353.2, Rev. 2.0 should be checked and if required, dechlorinated with
(1993), Section 4.3] sodium thiosulfate.
Are samples high in oil and grease treated by pre- Large concentrations of oil and grease will coat the
20 | extracting the sample with an organic solvent? [EPA surface of the cadmium. Before analysis, the sample
Method 353.2, Rev. 2.0 (1993), Section 4.4] may be pre-extracted with an organic solvent.
L S
PROCEDURE - Sample Analysis A | O EXPLANATION
B P
If not already, is sample pH adjusted to between 5 and 9 . .
21 | standard units with either conc. HCI or conc. NH4OH? If sample pH is below 5 or above 9, adjust to between 5

[EPA Method 353.2, Rev. 2.0 (1993), Section 11.1]

and 9 with either conc. HCI or conc. NH4OH.
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All analytical records, including original observations and

information necessary to facilitate historical
22 Are the initial and adjusted pH values documented? [15A reconstruction of the calculated results, shall be
NCAC 02H .0805 (a) (7) (E)] maintained for five years. All analytical data and records
pertinent to each certified analysis shall be available for
inspection upon request.
Is analysis performed according to manufacturer’s Allow system to equilibrate as required. Obtain a stable
23 | instructions? [EPA Method 353.2, Rev. 2.0 (1993), baseline with all reagents, feeding reagent water through
Section 11.3] the sample line.
L S
QUALITY ASSURANCE A | O EXPLANATION
B P
The initial demonstration of performance is used to
characterize instrument performance (determination of
Are MDLs determined prior to performing analyses by this I(_olc(:e?er?rr:i?\;ir(])?:y(ﬂsMolgL%C p?r)io?rl?) :?(:)r?(;?;%yg Ffr:;?;?ezng)e/
24 method? EPA Method 353.2, Rev. 2.0 (1993), Section this method
523.()2ié)?nd 9.2.4] [EPA MDL Procedure, Rev. 2 (December Method Detection Limit (MDL) - MDLs must be
established for all analytes, using reagent water (blank)
fortified at a concentration of two to three times the
estimated instrument detection limit.
MDL Procedure: During any quarter in which samples
are being analyzed, prepare and analyze a minimum of
two spiked samples on each instrument, in separate
batches, using the same spiking concentration used in
Section 2. If any analytes are repeatedly not detected in
. . the quarterly spiked sample analyses, or do not meet the
Is ongoing quarterly MDL data being analyzed and qualitative identification criteria of the method (see
25 | documented? [EPA MDL Procedure, Rev. 2 (December ion 2 f this procedure). then this is an indication
2016), Section (3) (a)] Section 2(c) of this procedure), then this is a
that the spiking level is not high enough and should be
adjusted upward. Note that it is not necessary to
analyze additional method blanks together with the
spiked samples, the method blank population should
include all of the routine method blanks analyzed with
each batch during the course of sample analysis.
Is the MDL evaluated at least every 13 months and
26 | updated, if required? [EPA MDL Procedure, Rev. 2
(December 2016), Section (4)]
This is only recommended in the method.
| - . Prepare a series of at least three standards, covering the
s the efficiency of the reduction column evaluated by ' S ;
lyzing a Nitrite standard at the same concentration as desired range, and a blank by d||_ut|ng suitable volumes
27 | @nazing I of standard nitrate solution (Section 7.12). At least one
one of the calibration standards? [EPA Method 353.2, - dard should be compared to a nitrate standard
Rev. 2.0 (1993), Section 10.1] hitrite standard should be comparg ra
at the same concentration to verify the efficiency of the
reduction column.
What is the acceptance criterion for the column Unless specified by the method or this Rule, each
efficiency? [15A NCAC 02H .0805 (a) (7) (A)] laboratory shall establish performance acceptance
criteria for all quality control analyses. Each laboratory
Answer: shall calculate and document the precision and accuracy
o8 of all quality control analyses with each sample set.
When the method of choice specifies performance
acceptance criteria for precision and accuracy, and the
laboratory chooses to develop laboratory-specific limits,
the laboratory-specific limits shall not be less stringent
than the criteria stated in the approved method.
What corrective action is taken if the column efficiency is If quality control results fall outside established limits or
outside of established control limits? [15A NCAC show an analytical problem, the laboratory shall identify
02H .0805 (a) (7) (B)] the Root Cause of the failure. The problem shall be
resolved through corrective action, the corrective action
29 | Answer: process documented, and any samples involved shall be
reanalyzed, if possible. If the sample cannot be
reanalyzed, or if the quality control results continue to fall
outside established limits or show an analytical problem,
the results shall be qualified as such.
The laboratory must analyze at least one LRB with each
Is a laboratory reagent blank (LRB) analyzed with each batch of samples.
30 | batch of samples? [EPA Method 353.2, Rev. 2.0 (1993),

Section 9.3.1]

Definition of LRB (Section3.6): An aliquot of reagent
water or other blank matrices that are treated exactly as
a sample including exposure to all glassware,
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equipment, solvents, reagents, internal standards, and
surrogates that are used with other samples. The LRB is
used to determine if method analytes or other
interferences are present in the laboratory environment,
the reagents, or the apparatus.

31

What is the acceptance criterion of the LRB? [15A NCAC
02H .0805 (a) (7) (H) (i)] [EPA Method 353.2, Rev. 2.0
(1993), Section 9.3.1]

Answer:

The laboratory may choose which acceptance criterion to
follow, either the Rule or the method.

Rule: The concentration of reagent, method, and
calibration blanks shall not exceed 50 percent of the
lowest reporting concentration or as otherwise specified
by the reference method.

353.2: The laboratory must analyze at least one LRB
with each batch of samples. Data produced are used to
assess contamination from the laboratory environment.
Values that exceed the MDL indicate laboratory or
reagent contamination should be suspected and
corrective actions must be taken before continuing the
analysis.

32

What is the acceptance criterion of the Calibration Blanks
(ICB and CCB)? [15A NCAC 02H .0805 (a) (7) (H) (i)]

Answer:

Since the method does not specify the acceptance
criterion for the calibration blanks, the laboratory must
adhere to the 15A NCAC 02H .0805 (a) (7) (H) (i) Rule.

Rule: The concentration of reagent, method, and
calibration blanks shall not exceed 50 percent of the
lowest reporting concentration or as otherwise specified
by the reference method.

33

What corrective action is taken if the blanks do not meet
the acceptance criterion? [15A NCAC 02H .0805 (a) (7)

(B)]

Answer:

If quality control results fall outside established limits or
show an analytical problem, the laboratory shall identify
the Root Cause of the failure. The problem shall be
resolved through corrective action, the corrective action
process documented, and any samples involved shall be
reanalyzed, if possible.

34

Is a mid-range Instrument Performance Check (IPC)
standard and calibration blank analyzed immediately
following calibration, after every 10" sample, and at the
end of sample analysis? [EPA Method 353.2, Rev. 2.0
(1993), Section 9.3.4]

For all determinations the laboratory must analyze the
IPC (instrument performance check) (a mid-range check
standard) and a calibration blank immediately following
daily calibration, after every 10th sample (or more
frequently, if required) and at the end of the sample run.

35

What is the acceptance criterion for the mid-range IPC
standard? [EPA Method 353.2, Rev. 2.0 (1993), Section
9.3.4]

Answer:

Analysis of the IPC solution immediately following
calibration must verify that the instrument is within +10%
of calibration. Subsequent analyses of the IPC solution
must verify the calibration is still within +10%.

36

What corrective action is taken if the mid-range IPC
standard recovery is not within specified limits? [EPA
Method 353.2, Rev. 2.0 (1993), Section 9.3.4]

Answer:

If the calibration cannot be verified within the specified
limits, reanalyze the IPC solution. If the second analysis
of the IPC solution confirms calibration to be outside the
limits, sample analysis must be discontinued, the cause
determined and/or in the case of drift, the instrument
recalibrated. All samples following the last acceptable
IPC solution must be reanalyzed.

37

Is a laboratory fortified blank (LFB) analyzed with each
batch of samples? [EPA Method 353.2, Rev. 2.0 (1993),
Section 9.3.2]

Definition of LFB (Section 3.4): An aliquot of reagent
water or other blank matrices to which known quantities
of the method analytes are added in the laboratory. The
LFB is analyzed exactly like a sample, and its purpose is
to determine whether the methodology is in control, and
whether the laboratory is capable of making accurate
and precise measurements.

38

What is the acceptance criterion for the LFB? [EPA
Method 353.2, Rev. 2.0 (1993), Section 9.3.2]

Answer:

Recovery within 90%-110%, or optional control limits
may be developed when sufficient internal data (usually
a minimum of 20-30 analyses) become available. The
optional control limits must be equal or better than the
required control limits of 90-110%.
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What corrective action is taken if the LFB does not meet
specified limits? [EPA Method 353.2, Rev. 2.0 (1993),
Section 9.3.2]

If the recovery of any analyte falls outside the required
control limits of 90-110%, that analyte is judged out of

39 . control, and the source of the problem should be
Answer: ) e M
identified and resolved before continuing analyses.
Except where otherwise specified in an analytical
method, laboratories shall analyze five percent of all
samples in duplicate to document precision. Laboratories
Does the laboratory analyze duplicate samples at a rate of analyzing fewer .than ZQ samples per month shall
40 5%7 [15A NCAC 02H .0805 (a) (7) (C)] analyze one duplicate during each month that samples
’ ) are analyzed. NOTE: A Laboratory Fortified Matrix
Duplicate (LFMD) can satisfy our Rule requirement
for a sample duplicate. but should be analyzed at the
same frequency as the LFM.
If no sample duplicate is analyzed, is a Laboratory
41 | Fortified Matrix Duplicate (LFMD) analyzed at a frequency See Note above.
of 5% of samples? [15A NCAC 02H .0805 (a) (7) (C)]
What is the acceptance criterion for sample duplicates or
LFM/LFMD? [15A NCAC 02H .0805 (a) (7) (A)]
Unless specified by the method or this Rule, each
42 | Answer: laboratory shall establish performance acceptance
criteria for all quality control analyses.
What corrective action does the laboratory take if the
ggﬁllr%?tliemsissn;el?nsettﬁsogltps)rgrc?s?ourﬁIi(rjneitgiTi?:lll\?gidc If quality contro.l results fall outside established Iimits or
02H .0805 (a) (7) (B] ’ show an analytical probleml, the laboratory shall identify
43 ) the Root Cause of the failure. The problem shall be
A . resolved through corrective action, the corrective action
nswer: h
process documented, and any samples involved shall be
reanalyzed, if possible.
At what frequency is a Matrix Spike (MS) analyzed? [EPA
Method 353.2, Rev. 2.0 (1993), Section 9.4.1] Also called Laboratory Fortified Matrix (LFM).
44 | Answer: The laboratory must add a known amount of analyte to a
minimum of 10% of the routine samples.
ggivl\(/ifgtgilli\g; prepared? [NC WW/GW LCB Matrix The volume of spike solution used in MS preparation
must in all cases be < 5% of the total MS volume. It is
Answer: preferable that the spike solution constitutes < 1_% of the
45 ’ total MS volume so that the MS can be considered a
whole volume sample with no adjustment (i.e., volume
correction) by calculation necessary. If the spike solution
volume constitutes >1% of the total sample volume, the
sample concentration must be adjusted by calculation.
It is preferable that the spike solution constitutes < 1% of
If the volume of spike solution added to the sample is the total MS volume so that the MS can be considered a
46 greater than 1% of the total volume, is the recovery whole volume sample with no adjustment (i.e., volume
calculation adjusted? [NC WW/GW LCB Matrix Spiking correction) by calculation necessary. If the spike solution
Policy] volume constitutes >1% of the total sample volume, the
sample concentration must be adjusted by calculation.
What is the acceptance criterion for MS recovery? [EPA
Method 353.2, Rev. 2.0 (1993), Section 9.4.2] Calculate the percent recovery for each analyte,
. corrected for concentrations measured in the unfortified
47 | Answer: .
sample, and compare these values to the designated
LFM recovery range 90-110%.
What corrective action does the laboratory take if the MS . .
results are outside of established control limits? [EPA :jlirl\]/le rf(?c?\\//eergl fz:nzney ::3%:2 ]]thleo(:z;l\Jtt()SrISepéﬁ?o?riiggstﬁ)?
48 Method 353.2, Rev. 2.0 (1993), Section 9.4.3] that analyte is shown to be in control (Section 9.3), the

Answer:

recovery problem encountered with the LFM is judged to
be either matrix or solution related, not system related.
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Is a lower reporting limit standard analyzed or back-

Laboratories shall analyze or back-calculate a standard

49 | calculated with each analysis? [15A NCAC 02H .0805 (a) at the same concentration as the lowest reporting
(7) (H)] concentration each day samples are analyzed.
What is the acceptance criterion for the lower reporting
limit standard? [15A NCAC 02H .0805 (a) (7) (A)] Unless specified by the method or this Rule, each
50 laboratory shall establish performance acceptance
Answer: criteria for all quality control analyses.
What corrective action does the laboratory take if the
lower reporting limit standard does not meet the
acceptance criterion? [15A NCAC 02H .0805 (a) (7) (B)]
51 | Answer: Recalibrate/re-verify the curve
Is the data qualified on the Discharge Monitoring Report Reported data associated with Quality Control failures,
52 | (DMR) or client report if Quality Control (QC) improper sample collection, holding time exceedances,

requirements are not met? [L15A NCAC 02H .0805 (e) (5)]

or improper preservation shall be qualified as such.

Additional Comments:

Inspector:

Date:
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> WASTETUBE 0.60 mL/min
032 ||AIR
. 0080 120 || AMMONIUM CHLORIDE
5 TURNS
032 SAMPLE
WASTE ‘
0.32 AIR
20 TURNS
0
[#4]
& TOFC PUMP TUBE 032 || COLOR REAGENT
(%]
= L METER
o ?2]},] 060 | |SAMPLE WASTE
nm _
15mm F/C WASTE
100 ||FROMF/C
WASTE PUMP
40 PER HOUR
SAMPLE 72 SEC.
WASH 18 SEC.
Figure 1
Nitrate=Nitrite Manifold
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