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TREC, Inc. Data Validation Guidelines July 2021

Analyte Method Holding Time | Preservative
Raw
pH EPA 150.1 24 hours 0-6°C
. . . Raw
Solids - Total Dissolved Solids SM 2540C 7 days 0-6°C
. . Raw
Solids - Total Suspended Solids SM 2540D 7 days 0-6°C
Specific Conductivity SM 25108 28 days Ong:’NC
Total Metals in Solids by ICP-MS (Sb, None
As, Ba, Cd, Cr, Cu, Pb, Mn, Mo, Ni, U, & SW6020 180 days
Zn) 0-6°C
None
Mercury in solids SW846 7471B 28 days
0-6°C
<
Phosphorus - Total/Dissolved SM 4500P-B/E 28 days HZSOO_%O (I;) H2

2.2 Assign Data Qualifiers for Exceeded Holding Times

Assign data qualifiers for exceeding holding times using Table 2. With each data qualifier assigned,
include reason code “HT” (see narrative below as well as Figure 1). When using the calculation within the
DV entry file, be aware that holding time is not exceeded at 0.1 days past holding time. For example,
holding time for total dissolved solids (TDS) is 7 days. A sample that is analyzed at 7.1 days has not
exceeded holding time. A sample that is analyzed at 8.00 days has exceeded holding time. Both collection
data and time need to be considered.

Use “professional judgment” when assigning data qualifiers based on holding time exceedances. The
interpretation of “professional judgment” for the purpose of this SOP is that before a data point is rejected
(R), there must be substantial evidence supporting the rejection. For holding times < 14 days, a 2x the
recommended holding time limit may be applied. For example, pH (24-hour holding time) analyzed at 47
hours warrants a J- qualifier where pH analyzed at 49 hours warrants an R qualifier. For analyses with 28 —
180 day holding times, the 2x recommended holding time limit is not applicable. You would instead
research as to why the holding times were exceeded (sometimes in the case narrative or sample receipt
forms) and how the analyte concentration might be affected outside of holding time. If there is no
explanation for a holding time exceedance, analyses 10 days to two weeks past the recommended holding
time may warrant rejection. For example, total mercury analyzed at 35 days warrants a J- qualifier where
total mercury analyzed at 45-days warrants an R qualifier.

17

\\woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2021DV_GuidelinesR1Nov21.docx



TREC, Inc. Data Validation Guidelines

July 2021

Table 2 - Holding Time Action

Holding Time (HT) Result

Action for Samples

< Recommended HT

No Action

> Recommended HT

Qualify results that are > MDL as
estimated low (J-)
Qualify non-detects as estimated (UJ)

S2X HT

Qualify all results unusable (R)

Figure 1 Holding Time Action Example
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2.3  Verify Proper Sample Preservation

ParamAbbrey  Frachon DF Valse Q MOL RL Undt DV.Q DN R
TSS Z v, . i

Verify that samples were properly preserved, received at the proper temperature, and filtered as required.
You can find this information in the sample condition upon receipt (SCUR) form that follows the chain of
custody within the laboratory report. Note that dissolved metals, mercury, and dissolved organic carbon
samples must be field filtered with a 0.45 um filter. If field filtering is not possible, preservative should
not be added to the sample until it has been filtered.

2.4 Assign Data Qualifiers for Incorrect Sample Preservation
Assign data qualifiers for incorrect sample preservation using Table 3 - and applying reason code “IP”.
The actions apply to samples that have preservative and temperature criteria.

Table 3 - Preservation Action

Result

Action for Samples

Agqueous samples received with pH > 2 and
pH not adjusted

Qualify results that are > MDL as
estimated low (J-)
Qualify non-detects as estimated (UJ)

Aqueous or soil/sediment samples that are
received >6°C but < 10°C

Qualify results that are > MDL as
estimated (J)
Qualify non-detects as estimated (UJ)

Agqueous or soil/sediment samples that are
received >10°C

Qualify results that are > MDL as
estimated low (J-)
Qualify non-detects as estimated (UJ)
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3.0 LABORATORY DATA VALIDATION

3.1 Read Laboratory Case Narrative

Read the laboratory cover letter and case narrative found in the (pdf) raw data deliverable. The case
narrative will give insight to problems the laboratory had when running analyses (or lack thereof).

3.2 Check Sample ID Numbers

Upon database import, sample 1D numbers, sample dates, and sample times in the laboratory EDD are
checked for consistency with what is listed on the chain-of-custody. If there is a discrepancy, the
laboratory is notified and must submit a revised report with correct sample IDs. The data team performs
this task.

3.3  Verify Laboratory Quality Control (QC) Parameters.

The laboratory must adhere to method requirements for all calibrations and quality control (QC) samples.
Calibration steps, calibration limits, and QC sample frequency and limits vary depending on the method.
This section first explains laboratory calibration and QC samples and then explains the actions for out-of-
compliance calibration or QC samples. Next calibration and QC sample control limits for individual
analyses are provided. Several parameters can be analyzed by more than one analytical method, and it is
not uncommon for differing methods to have different limits. Thus, within each analytical parameter
listed below, more than one method may be listed. The information provided in laboratory reports differs
depending on the report level. The tables below indicate which data are reported in Limited, Limited Plus,
and Full laboratory packages.

Be aware that samples within a sample delivery group are not necessarily analyzed in a single batch. A
laboratory QC batch can consist of up to 20 samples, thus, if more than 20 samples are submitted,
samples will be associated with more than one QC batch. Samples within a single SDG may also be
broken into more than one batch when fewer than 20 samples are submitted. This is common with total
dissolved solids (TDS) and total suspended solids (TSS) analyses. Be certain that validation qualifiers are
applied only to samples in the QC batch that is associated with the qualifier.

331 Instrument Tune
Instrument tuning is applicable only to ICP-MS analyses (SW846 6020 series and EPA 200.8). Prior to
calibration, the ICP-MS tuning solution is analyzed. The tune solution contains a range of isotope masses
and it establishes instrument accuracy, resolution, and precision prior to calibration. The tune solution
must be analyzed five times, consecutively. Any necessary adjustments are made to bring the peak width
within the manufacturer’s specifications and to adjust the resolution of the mass calibration to within 0.1
atomic mass unit (amu) over a specified amu range. The percent relative standard deviation (RSD) of the
absolute signals for all target analytes in the tuning solution must but be < 5%. An example tune report is
presented in Figure 2. Tune criteria and corrective actions can be found in Table 4 and Table 5,
respectively.
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Figure 2 — Example Tune Report

US EPA Tune Check Sample Report

Batch Folder CHAGIRNICPMHL \DATAD 70518
Report Comment 10ICMB W3S
Instrument Name G3281A JP13142395
[m2]
Mass (:;m; nso":; ’ nskr:b) l:s':’f-’ All RSDs between the
n Actual ul A
9 7146 \ 208 s 5 replicates < 5%
P2 86691 105
25 12388 204
iy 15480 148
59 122166 127
115 477838 asa
206 130865 079 5 ”
07 110679 081 .
i qa, . rep cates
I 1 i 2 ! 3 il + 5
Mass
S 7161 T242 7312 2091 6524
24 47370 87489 87134 85887 85575
25 12302 12788 12480 12202 12175
2% 15322 157% 15632 15174 15538
59 122093 122415 123724 119616 122980
1ns 474882 420417 183802 473415 47e6n2
206 129915 13052 13115 130892 126750
207 110077 a2z 111846 110043 110007
Pl 276923 e 277094 276589 27618
Integration Time [sec] » a1
M\ f\ N\
I (|
l |
( '
o All within 0.1 amu of
O \
Axis Required
Width-
Mass Peak Axis Axis Width-X% Width-X% X%
Height (Actual) (Required)  (Flag) (Actual) {Required)  (Flag)
9 1152 89000 §9-9.1 0.775 0.500
24 13724 23.9000 B9-241 0.788 0.
25 1953 24.9000 249-25.1 0.9z 0.500
26 2383 25.9000 259-26.1 0788 0.500
59 19730 589500 389521 0.785 0,500
115 B4133 115.0000 1149 - 115.¢ 0.740 0.900
206 23672 206.0000 2059 - 206.1 0.769 0.900
207 19717 207.0000 2069 - 202.1 0.776 0.500
208 49222 2080000 207.9 - 208.1 0T 0.500
X% = 5 Integration Time [sec] = 0.1  Acquisition Time [sec] = 2125 YAxs= Unear
Tune Parameters
## Plasma Paramters #&
ParamaterName Value  Unit ParameterNamo Value  Unit ParameterName Value Unit
RF Fower 1550 W Carier Gas .70 U/min S/C Tamp 7%
RF Matching 150V Ogition Gas 0.0 % S Swich Hution Gas
Segl Depth &0 mm Nebulizer Pumg 0.10 rps MakeupyDivtion Gas 0,35 Limin
4 ¥ Lenses Parameters o8
ParameterName Value  Unit ParameterName Value  Unit ParameterName Value  Unit
Extract 1 00V Omaga Lens a1v Ceflact -0V
Extract 2 -1650 V Ceol Entrance v Flate Bas N
Omega Blas 80V Cal Bxit SV
## Cell Parameters ¥ ¥
ParameterName Value  Unit ParamsterName Value it ParameterName Value  Unit
Use Gas Troe 3rd Gas Flow 0% Erergy Dscrimination 20V
e Flow 0.0 mL/min OctP Blss -lgov
¥2 How 4.0 mUmin QctP RF 00V
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Table 4 — ICP MS Tune Criteria

Calébraflon Method Frequency Control Limits
tep
SW846 6020 Tune solution analyzed five times,
Tune SW846 6020A Prior to consecutively
SW846 6020B calibration Mass calibration within 0.1 amu
EPA 200.8 % RSD of absolute signals < 5%
'Reported in Full packages
Table 5— ICP MS Tune Actions
CallbraPon Method Tune Result Action for Samples Qualifier
Step Code
Not performed Qualify all data as unusable (R) Tune
SW846 6020 ) ] ]
SW846 5 consecutive Use professional judgement. At a
6020A analyses of tune minimum qualify detects as
. . Tune
S\W846 solution not estimated (J) and non-detects as
Ins_trrument 60208 performed estimated non-detect (UJ)
une EPA 200.8
Mass calibration Qualify detects as estimated (J)
resolution not within Qualify non-detects as estimated Tune
0.1 amu non-detect (UJ)
Qualify detects as estimated (J)
> 5% RSD Qualify non-detects as estimated Tune
non-detect (UJ)

3.3.2 Laboratory Calibration Data

Calibration data are provided in L+ and Full laboratory reports. A calibration curve is established with a
blank and various standards. The calibration curve fit is a linear regression of results for the blank and
calibration standards. The calibration curve fit can be found at the beginning of the raw data in Full
laboratory reports only. Table 6 specifies criteria for calibration curves, while Table 7 details corrective
actions for out of compliance calibration curves.

Initial calibration verification (ICV) and continuing calibration verification (CCV) results are reported as
percent recoveries (%R). These are determined by:
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%R = Found Value £ 100
True Value

Figure 3 provides an example of ICV/CCV data reported by the laboratory. Note that several CCVs have
> 110% recovery for Ca, Mg, Si, Na, and Zn. If this occurs, consult the analysis run log, which is
provided in Figure 4. The out of compliance CCV is highlighted in Figure 4. Five samples were run
between the out of compliance CCV and the next in compliance CCV. However, Ca, Mg, Si, Na, and Zn
results were not reported from that run sequence, but from a later run sequence. Thus, these sample results
should not be qualified.

Figure 3 - ICV/CCV Example from Full Laboratory Package

FORM Il INORGANIC-2
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab NMame: Pace Analytical - Minnesota SDG No. : 10443691 Contract: Rocker

Initial Calibration Verification Source:

Continuing Calibration Verification Source: 174801

Concentration Units:  ug/L Instrument ID:  10ICM3
Continuing Calibration Verification
09/05/2018 00:10 09/05/2018 00:50 09/05/2018 01:29
Contral
Analyte True | Found %R True | Found %R True | Found %R Limit

Arsenic 80 B6.8 1086 &0 86.7 108.4 80 86.2 107.8 a0-110
Cadmium &0 B4.6 105.8 &0 84.1 105.1 &0 84.0 105.0 90-110
Calcium 1000 1180 "7y 1000 1180 175 1000 1130 112.9 90-110
Copper 80 B7.0 108.8 &0 B7.8 109.8 80 867 108.4 a0-110
Iron 1000 1100 109.5 1000 1070 107.2 1000 1080 107.8 90-110
Lead &80 84,9 106.1 &0 84.0 105.0 80 84.0 105.1 90-110
Magnesium 1000 1140 137 1000 1110 1106 1000 1130 1126 a0-110
Manganase 80 87.2 109.0 a0 85,8 107.2 a0 857 107.2 a0-110
Potassium 1000 1080 109.3 1000 1080 107.7 1000 1060 106.4 90-110
Silicon 1000 170 17.4 1000 1100 10.3 1000 1120 1122 90-110
Sodium 1000 1100 105 1000 1100 110.4 1000 1070 107.4 a0-110
Zing &0 B85 10,6 &0 87.9 109.9 &0 875 109.4 90-110
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Figure 4 — Analysis Run Log Example from Full Laboratory Package
FORM XIll INORGANIC-1
ANALYSIS RUN LOG

Lab Mame: Pace Analylical - Minnesota SDG Mo, 10443691 Contract: Rocker

Instrument ID: Analysis Method: EPA 200.8

Start Date: 09/04/2018 22:03 End Date: 09/05/2018 02:17

Sample Name Lab Sample ID |D/F| Date | Time |As|Ca|Cd|Cu|Fe| K |Mg|Mn|Na|Pb|Si|Zn

2049831 8CALD 20496318CALD 1 | 09042018 | 2208 [ K| XX | R X[ XXX | XX X%
2049631BCALT 20496216CALT 1 D042018 22:08 KN X | XXX | XX || XXX
20496317CAL4 20498317CAL4 T | 0042018 | 2210 | X | X | X | X | X[ X[ XX | XX ]| XX
2049831BCALS 2049831BCALS 1 | odd2018 | 22143 [ K| X | X | | X[ XXX | XX X%
20496312CALE 20496212CALE 1 0042018 F2:17 O I O O O A O O O
20496320CAL2 20498320CAL2 T | 09042018 | 2220 | X | X | X | X | X[ X[ XX | XX ]| XX
20498321CAL3 20498321CAL3 1 | odd201s | 2224 [ K| X | X | R X[ XXX | XX X%
2049632210V 2049632210V 1 0042018 F2ET O I O O O A O O O
204963231CB 204983231CB T | 0042018 | 2234 | X | X | X | XX | X[ XX | XXX |X
20496326I1C5A 204963261C5A 1 | 09042018 | 2244 | K| X | X | X | X[ X|[X]X | XX XX
20496227ICSAR 20496227ICSAR 1 0042018 22:48 O O O O A O I O
2049632800V 20498328CCV T | 0042018 | 2251 | K| X | XN | R X[ X[ XX | XX XX
20496328CCHE 20496328CCHE 1 | 09042018 | 2288 | K| X | X | X | X[ X|[X]X |2 ]X]|X|X%X
20496332000V 2049633000V 1 0042018 2325 O O O O A O I O
20496331CCE 20496331CCB T | 0042018 | 2329 | K| X | X | R X[ X[ XX | X XXX
20496332CRDOL 20496332CROL 1 | 09042018 | 2332 | K| X | X || X[ X|[X]X |2 ]X]|xX|X%X
3028525BLANK 3028525 1 | 09042018 | 2336 | X | X | X | X | X[ X[ XX | X ] XXX
FPALMER-081318 10443691001 1 | 0042018 | 2339 | X KIK]E|X X R
303825730 3038257 5 | 0042018 | 2342 | X XXX | X X X
3028527MS 3028527 1 | 09042018 | 2349 | X KX |X X X
F028528M3D 3028528 1 | o04/2018 | 2353 | X KIK]E|X X X
3028526LCS 3028526 1 | 09052018 | 00:07 | X XIK|X|X x X
20496333CCV 2049633300V 1 | 09052018 | 0010 | X | X [ X | X | X[ X[ XX | X | X]|X|X
20496334CCE 20496334CCE T | 0052018 | 014 [ K| X | XN | R X[ X[X]X | XX XX
RH-06-081418 10443691008 1 | 0052018 | 0017 | X XIK|X|X x X
RH-05-081418 104436591008 1 | 09052018 | 00:20 K|l KX | X ¥
RH-47-0814158 10443691010 1 | 0052018 | 0024 | X KIK]E|X R
RH-47D-081418 10443691011 1 | 090052018 | 0027 | X XIK|X|X X
3028525M5 3028529 1 | 09052018 | 00:30 | X K|l KX | X ¥
MW-01-081418 10443691007 1 | 090572018 | O0idd | X KIK]E|X X R
20486335CCV 2049633500V 1 | 09052018 | 0050 | X | X[ X | X | X[X]|[X|X | X |X]|X]|X
20496336CCE 20496336CCE 1 [ 09052018 | QG4 [ X | X | X | X | M [ X[ XX | K| X]|X]|X
20496337CCV 20498337CCV T | o0s2018 | 29 | K| XX || X[ XXX | XX XX
20496338CCHB 20496338CCHB 1 | 09052018 | 013833 | X | X[ X | X | X[ XXX | X X]|X]|X
20496338CROL 20496338CRDL 1 | 09052018 | 0136 | XK | X | K| K| X[ X[ XX | XXX |X
2049634000V 2049634000V T | o0s2018 | 0214 [ K| X | X | R|X|[ XXX | XX XX
20496341CCB 20496341CCB 1 | 09052018 | 0297 | X | X[ X | X | X[ XXX | X | X]|X]|X

No sample result should be reported between ICVs or CCVs which do not meet criteria, but before

qualifying data based on ICV/CCV recoveries, consult the analysis run log to verify that sample results
were reported between the out-of-control calibration standards. Table 6 provides calibration curve
correlation requirements, as wells as ICV and CCV percent recovery criteria for differing analyses. Both

23

\\woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2021DV_GuidelinesR1Nov21.docx



TREC, Inc. Data Validation Guidelines July 2021

recovery and frequency criteria must be met. If frequency criteria were not met, qualify all affected results
as estimated (J). Apply corrective actions in accordance with the rules in Table 7.

Table 6 — Calibration Criteria

Calibration . -
Step Analysis Method Frequency Control Limits
librati -

Calibra |(_)n At beginning of run r>0.995
Curve Fit SW846
7470
| iately after inst t
ICV Mercur SW8de calzggfi?;r? aen)(; 2ft2rr I: f:c:;tr?ne;in 90-110% of true value
y T470A L . g EPA 245.1 - 95-105%
EPA calibration failure
245.1
E | fter the |
ccv very ten samp_es, and after the last 90-110% of true value
analytical sample
librati I
Calibration SW846 At beginning of run r>0.998
Curve Fit 6020
z\é\gf Immediately after instrument
ICV Metals SW846 calibration and after a continuing 90-110% of true value
60208 calibration failure
EPA
E | fter the |
cev 2008 very ten samp_es, and after the last 90-110% of true value
: analytical sample
Callbratlgn At beginning of run r>0.995
Curve Fit SW846
6010B
| iately after i
S | g | 0L10hat e
Metals 6010C calibration failure ’ EPA 200.7 - 95-105%
SW846
6010D 90-110% of true value
cev EPA Every ten samples, and after the last SW846 6010B - The
200.7 analytical sample RSD of the CCV must
be < 5%
Calibration At beginning of run slope 96-106% of true
Curve Fit g g value
pH . . .
N Immediately after calibration of pH .
Calibration - + 0.10 pH units
Check Alkalinity SM 2320B probe
Immediately after instrument
ICV calibration and after a continuing 90-110% of true value
calibration failure
24
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Calibration . -
Step Analysis Method Frequency Control Limits
E t | fter the last
ccv very ten samples, and after the last | o) 1100/ ¢ true value
analytical sample
Calibration L
>
Curve Fit At beginning of run r>0.995
EPA Immediately after instrument
ICV NH3 350 1 calibration and after a continuing 90-110% of true value
' calibration failure
E | fter the |
cev very ten samp.es, and after the last 90-110% of true value
analytical sample
Calibration o
>
Curve Fit At beginning of run r>0.995
SM 4500 Immediately after instrument
ICV NO2/NOs NO--H calibration and after a continuing 90-110% of true value
3 calibration failure
E | fter the |
cev very ten samp.es, and after the last 90-110% of true value
analytical sample
Calibration o
>
Curve Fit At beginning of run r>0.995
EPA Immediately after instrument
ICV TKN 3512 calibration and after a continuing 90-110% of true value
' calibration failure
E | fter the |
cev very ten samp_es, and after the last 90-110% of true value
analytical sample
Calibration o
>
Curve Fit At beginning of run r>0.995
Immediately after instrument
calibration and after a continuing
calibration failure
i - 0,
IcCV DOC/TOC SM 5310C DO_C/TQC analysis by_ SM 531QC 90-110% of true value
calibration frequency is every six
months or as needed. Thus ICV
frequency may be six months.
High and Daily prior to sample analysis unless
Low Check yp . P y 90-110% of true value
ICV is run that day.
Standards
25

\\woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2021DV_GuidelinesR1Nov21.docx




TREC, Inc. Data Validation Guidelines

July 2021

Calibration . -
Step Analysis Method Frequency Control Limits
cov Every ten samp!es, and after the last 90-110% of true value

analytical sample
r>0.990 Standard at
Calibration At beginning of run or below RL must
Curve Fit g g recover within 60-
140% of true value
Sulfate DAS-(:EI\SO Immediately after instrument
ICV calibration and after a continuing 80-120% of true value
calibration failure
cov Every ten samp!es, and after the last 80-120% of true value
analytical sample
Calibration L
>
Curve Fit At beginning of run r>0.995
SM 4500- Immediately after instrument
ICV Chloride ClE calibration and after a continuing 90-110% of true value
calibration failure
E | fter the |
ccv very ten samp_es, and after the last 90-110% of true value
analytical sample
Calibration - r>0.990 for each
. At beginning of run
Curve Fit analyte
(I:;glrg::jse Immediately after instrument
ICV chloride ' EPA 300 calibration and after a continuing 90-110% of true value
fluoride, sulfate) calibration failure
cov Every ten samp!es, and after the last 90-110% of true value
analytical sample
Calibration o
- 0,
Curve Fit At beginning of run slope 90-110%
SM 4500- Immediately after instrument
IcCV Fluoride F.C calibration and after a continuing 90-110% of true value
calibration failure
cov Every ten samp_les, and after the last 90-110% of true value
analytical sample
Calibration Total SM4500P- -
>
Curve Fit Phosphorus F At beginning of run r=>0.995
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Calibration . -
Step Analysis Method Frequency Control Limits
Immediately after instrument
ICV calibration and after a continuing 90-110% of true value
calibration failure
cov Every ten samp!es, and after the last 90-110% of true value
analytical sample
Calibration L
>
Curve Fit At beginning of run r>0.995
Chemical SM Immediately after instrument
5220D L y - SM5220D - 95-105%
ICV Oxygen calibration and after a continuing
EPA N . EPA 410.4 - 90-10%
Demand (COD) calibration failure
410.4
cev Every ten samples, and after the last | SM5220D - 95-105%
analytical sample EPA 410.4 - 90-10%
Calibration o
>
Curve Fit At beginning of run r>0.995
Immediately after instrument
Orthophosphate- | SM4500-P S -
ICV P P P B/E calibration and after a continuing 90-110% of true value
calibration failure
cov Every ten samp!es, and after the last 90-110% of true value
analytical sample
Calibration o
>
Curve Fit At beginning of run r>0.995
Immediately after instrument
calibration and after a continuing
calibration failure
ICV Sulfide analysis by SM4500-S*D 90-110% of true value
calibration frequency is every six
. SM4500- months or as needed. Thus ICV
Sulfide ) .
S“D frequency may be six months.
High and
L Daily prior t | lysis unl
- ow_ aily prior o.samp eanalysis unless | o 10000 <6 value
calibration ICV is run that day.
checks
cov Every ten samp_les, and after the last 90-110% of true value
analytical sample
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Table 7 - Calibration Action

Calibration

Calibration Results . Action for Samples Qualifier Code
Criteria
librati t .
Calibration no Qualify all results unusable (R)
performed CQ
Correlation coefficient | gee Section Qualify results that are > MDL as
< the method 3.4 Tables estimated (J) CR
requirement Qualify non-detects as estimated (UJ)
ICV/CCV %R < 67% 80-120% Qualify results that are > MDL as
estimated low (J-) or unusable (R)
ICVICCV %R < 75% 90-110% Qualify non-detects as unusable (R) ICvVICCV
For both detects and non-detects use
ICVICCV %R <79% | 95-105% professional judgement
ICVICCV %R 67-79% 80-120% Qualify results that are > MDL as
ICV/CCV %R 75-89% 90-110% estimated low (J-) ICV/CCV

ICV/CCV %R 79-104% | 95-105% Qualify non-detects as estimated (UJ)

ICV/ICCV %R 121- 80-120% Qualif Its that are > MDL

ICV/CCV %R 111- | 90-110% o ated I f‘z ) »® ICcv/CCV

ICVICCV %R 106- No action for n%)n—detects

119% 95-105%
ICV/ICCV %R > 136% 80-120% Qualify results that are > MDL as
ICV/ICCV %R > 125% 90-110% estimated high (J+) or unusable (R). Use ICV/CCV
professional judgement.
0, 0,

ICVICCV %R > 119% 95-105% No action for non-detects
ICV/ICCV %R > 175% 80-120% Qualify results that are > MDL as
ICVICCV %R > 160% 90-110% unusable (R) ICV/CCV
ICVICCV %R > 153% 95-105% No action for non-detects

3.3.3 Laboratory Blank Data

Ideally, all laboratory blanks including initial calibration blanks (ICBs), continuing calibration blanks
(CCBs), method blanks (MBs) or preparation blanks (PBs), should be non-detect (U-flagged by the
laboratory) or have a reported value < MDL. MDL values are statistically calculated every 13 months at a
minimum, and these may change year to year. When referencing laboratory QC requirements in project
QAPPs, be aware that validation criteria for blanks differs from laboratory blank criteria. The validator
assesses blanks to the MDL; whereas the laboratory blank criteria is a value < the RL or <% the RL.
Atlantic Richfield criteria is a value <% RL. Were the laboratory to repeat an analysis until all blank
results were non-detect, they could consume the entire client sample volume and be unable to perform
laboratory QCs such as a matrix spike or duplicate sample.
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All laboratory analyses require a MB (can also be identified as a preparation blank) at a frequency of one
MB per batch of 20 or fewer samples. All analyses which require calibrations (calibration samples are not
applicable to solids determinations, i.e. TDS and TSS) the laboratory must analyze an ICB at the
beginning of the analytical run, immediately after the ICV, and a CCB every ten samples, immediately
after the CCV. Ensure that the required frequency was met when assessing laboratory blank results; and
gualify affected data as estimated (J) if the frequency was not met.

Where there are positive and negative blank detections, qualification is assigned based on the highest
absolute blank value. Once a data validation qualifier has been applied, add reason code “ICB”, “CCB”,
or “MB” as appropriate. For laboratory ICB/CCB results > than laboratory criteria, analysis should have
been terminated, and the contamination source determined and corrected. If necessary, the instrument
should have been recalibrated and any sample analyzed since the last in-control blank should have been
re-analyzed. When assessing ICB/CCB results, ensure that sample results were reported between out of
control blank detections. For method blank detections > criteria, each sample result <10x the blank value
should have been re-digested (if applicable) and reanalyzed. If sample results are non-detect, this is not
required. If re-analysis was not possible (sample volume was consumed), the sample results should be
qualified. To assign qualification to sample results based on a laboratory blank detection, the instrument
value must be used. The instrument value is calculated by dividing the sample result by the dilution
factor.

Although sample results are assessed in comparison to laboratory blank results, a laboratory blank result
should never be substituted for the MDL. A laboratory blank result is a single result at a single point in
time; whereas MDLs are determined by a statistical process every thirteen months, at a minimum. MDLSs
are determined by analyzing a minimum of seven spiked samples and seven blank samples in at least
three batches on three separate calendar days, with the analyses spread across all instruments to which the
MDL will be applied. Statistical analysis is then applied to the sample results to determine the MDL.

Table 8 — Laboratory Blank Action

Lab Blank Result | Sample Results Action for Samples
> MDL, but < 1.5x | Non-detect (< MDL) No action
MDL > MDL, but <RL No action
>RL No action
Non-detect (< MDL) No action
> 1.5x MDL >MDL, but <RL Qualify results as estimated non-detect (UJ)
> RL, but < 10x blank | Qualify results as estimated high (J+)
>10x blank value No action

See action above for 1.5x MDL value. If any sample results are > MDL and <
10x the blank value, note in the Data Validation Summary that the laboratory

>RL
failed to re-digest (if applicable) and reanalyze the affected samples. Reanalysis
is not required for sample results < MDL or > 10X the blank detection.
Non-detect (< MDL) Qualify results as estimated (UJ)
<(-RL
<(RL) Detect <10x RL Qualify results as estimated low (J-)
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Lab Blank Result | Sample Results Action for Samples

Lab Sample Report Level Frequency!

ICB L+, Full At beginning of analytical run, immediately after ICV
CCB L+, Full One in every 10 samples, immediately after CCV

MB L, L+, Full One per batch of 20 or fewer samples

LICB/CCB samples not applicable to gravimetric (solids) analyses

3.3/ Contract Required Detection Limit (CRDL)
Not all analyses include a contract required detection limit (CRDL) sample. These samples simply check
the recoveries of standards which have analyte present at the CRDL. Recoveries are calculated by:

%R = Found Value 100
= TrueValue *
Frequency and recovery requirements for CRDL samples are detailed below in Table 9. Note that these
laboratory samples will only be reported in L+ or Full packages. Corrective actions for out of control

CRDL samples are presented in Table 10

Table 9 - Contract Required Detection Limit/Reporting Limit Criteria

T - ) -
Ca;liersflon Analysis Method Frequency Control Limits
SW846 7470
Mercury SW846 7470A At the beginning of each run. 70-130%
EPA 245.1
Contract At the beginning of each run for
Required SW846 6020 everyganaly?e o 6020/200.8 - 60-
Detection SW846 6020A . 140%
i | M| o | S0 ts et | coan 701
(CRDL) EPA 200.8 i 6020B - 80-120%
analytical batch
SW846 6010B At the beginning of each run for 00
Metals EPA 200.7 every analyte of interest 60-140%

!Reported only in Limited Plus and Full packages

Table 10— CRDL Action

Calibration Criteria Action for Samples Qualifier Code
CRDL < method criteria J- CRQL
CRDL > method criteria J+ CRQL

30

\\woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2021DV_GuidelinesR1Nov21.docx



TREC, Inc. Data Validation Guidelines July 2021

3.3.5 Interference Check Sample (ISC) Results

An interference check sample (ICS) is applicable to ICP-MS and ICP-AES analyses, and the purpose is to
determine the instrument’s capability to overcome common interferences. These samples will be reported
only in L+ or Full packages. The ICS consists of two solutions, solution A and solution AB. Solution A
contains high concentrations of interferents, while solution AB contains the interferents and mid-range
concentrations of the target analytes. The two solutions are run consecutively, at the beginning of the
analytical sequence, but not before the ICV. The ICSA is run first, followed by the ICSAB, which is
immediately followed by a CCV. ICS recovery are calculated by:

%R = Found Value 100
o= True Value *

Table 11 states ICS criteria; while corrective actions for out of control results can be found in Table 12.
Should data be qualified for out of control ICS recoveries, assign reason code “ICS”.

Table 11 — Interference Check Sample Criteria

Calibration . o
Step! Analysis Method Frequency Control Limits
SW846 6020 80-120% R for analytes
SW846 6020A included in the ICS
Greater of £2XRL for
SW846 60208 At the beginning of each . .
Metals EPA 200.8 analytes not included in

Interference Check
Sample (ICS)

analytical sequence, or a
minimum of twice per 8-hour
shift, whichever is more frequent

the ICS
80-120% R for analytes

Metals | Sws846 60108

SW846 6010C " | included in the ICS, *
SW846 6010D RL for analytes not
EPA 200.7 included in the ICS

!Reported only in Limited Plus and Full packages

Table 12 — Interference Check Sample Action

ICS Results Action for Samples
ICS not analyzed at required Qualify all results as unusable (R)
frequency
ICS not analyzed in proper

Use professional judgment
sequence

Qualify results > MDL as estimated low (J-)

ICS %R <50%
’ ° Qualify non-detects as unusable (R)

ICS %R 50-79% [or for 6020 and Qualify results > MDL as estimated low (J-)

200.8 ICS found value is < (true Qualify non-detects as estimated (UJ)
value — 2xRL), for 6010 and 200.7

31

\\woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2021DV_GuidelinesR1Nov21.docx



TREC, Inc. Data Validation Guidelines July 2021

ICS Results Action for Samples
found value is < (true value — RL),
whichever is lower]

ICS %R >120% [or for 6020 and Qualify results > MDL as estimated high (J+)
200.8 ICS found value is > (true
value + 2xRL), for 6010 and 200.7
found value is < (true value + RL
whichever is greater]

No action for non-detects

Apply to analyte results > MDLs if
samples have detections of analytes

not present in ICS. Samples with Qualify results > MDL as estimated high (J+)
level of interferents comparable to
or higher than interferent levels in No action for non-detects

the ICS and analyte concentration
near the ICS level

Apply to negative sample results Qualify detects < 10x the | negative result | as
(but absolute value is > MDL) for estimated low (J-)
analytes that are not present in the
ICS solution. Samples with level of
interferents comparable to or higher
than interferent levels in the ICS

Qualify non-detects as estimated (UJ)

3.3.6 Internal Standards Relative Intensity
Internal standards are applicable to ICP analyses, and these are reported only in L+ and Full packages. An
internal standard is added to each client sample and the response is monitored throughout the run. The
internal standard is made up of analytes which are not typically seen in environmental samples, such as
thorium, germanium, scandium, or indium*, among others. The purpose is to detect instrument drift. The
internal standard response is compared to the standard’s initial response in the calibration blank. Control
limits for internal standards are presented in Table 13, while Table 14 presents actions for out of control
responses. Qualified data should be given the validation code “IS”. Each internal standard has specific
analytes associated to it; thus, only analytes associated with an out-of-compliance internal standard
response should be qualified. Consult the analytical laboratory to determine which analyte is associated
with each internal standard.
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Table 13 — Internal Standards Relative Response Criteria

Calétt)ersflon Analysis Method Frequency Control Limits
6020 - Any one internal standard's absolute
intensity in ICB/CCB and ISCAB must be
within 80-120% of original intensity in
associated calibration blank. The absolute
SW846 . . .
6020 intensity of any one standard in samples and
SW846 remaining QC samples must be within 30-
6020A 120% of original intensity in associated
SW846 Monit calibration blank.
_Om or 6020A/6020B - Response in standards and
6020B signal ; ;
Internal . i samples 70-125% of response in associated
EPA 200.8 intensity
Standard Metals throuahout blank
Response n gl tical EPA 200.8 - Response in standards and
¢ analytica samples 60-125% of response in associated
run.
blank
SW846
6010B
2\9’1%‘? Response in standards and samples 70-130%
SW846 of response in associated blank
6010D
EPA 200.7

'Reported in Limited Plus and Full packages

Table 14 — Internal Standards Response Action

Calibration Criteria

Action for Samples

Quialifier Code

Internal standard response < or >

J for associated

not diluted and re-analyzed

method criteria and sample was re- |  detected analytes 1S
analyzed at 2-fold dilution UJ for associated
non-detect analytes
Use professional
judgement
Internal standard response < or > Jor R for associated
method criteria and sample was IS

detected analytes
UJ or R for
associated non-
detect analytes
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3.3.7 Laboratory Control Sample (LCS) Result

A laboratory control sample (LCS) is required for nearly all analyses. The LCS is DI water spiked with
known concentrations of all target analytes. For soils analyses, the LCS is a spiked non-metal containing
matrix. The LCS may also be referred to as a laboratory fortified blank (LFB). The LCS is assessed on
percent recovery:

%R = Found Value £ 100
True Value
If the LCS recovery does not fall within control limits, the analysis should be terminated, the problem
corrected, and associated samples reanalyzed. Occasionally, an LCS result is not within criteria, and
analysis proceeds. This may occur if all client sample volume has been consumed. Frequency and control
limits for the LCS are provided in Table 15, while Table 16 provides corrective actions.

Several analyses require a laboratory control sample duplicate. This is a separate sample from the
laboratory duplicate. The LCSD is a duplicate sample of the LCS. The LCSD percent recovery is assessed
identically to the LCS; and in addition, the LCS/LCSD are assessed in terms of relative percent difference
(RPD) between the two sample results. This tests the laboratory’s repeatability, or precision. The
LCS/LCSD RPD is determined by:

|Lcs — Lesp|

Yy —m —— 00000
RPD% = —prer7csp X100

2

Like the LCS, if the LCSD recovery does not fall within the control limits specified in Table 15, analysis
should be terminated, the problem corrected, and affected samples re-analyzed. If LCS/LCSD precision
(RPD) is outside of control limits, analysis should be terminated, the problem corrected, and affected
samples re-analyzed. The frequency and control limits for the few samples which required LCSDs are
included in Table 15, and the corrective action for unacceptable RPDs is at the end of Table 16.

Table 15 - Laboratory Control Sample/Laboratory Control Sample Duplicate Criteria

Calibration Step! Analysis Method Frequency Control Limits
SW846 7470 80-120% of true value
Mercury SW846 7470A EPA 245.1 - 85-115%
EPA 245.1 of true value
SWeas 6(;20 80-120% of true value
Laboratory Control Metals SW846 6020A Oneinevery | EPA 200.8 - 85-115%
Spike (LCS) SW846 60208 20 samples of true value
EPA 200.8
SWhd8 6010
- - 0,
Metals SW846 6010D EPA 200.7 - 85-115%

EPA 200.7 of true value
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Calibration Step!

Analysis

Method

Frequency

Control Limits

Alkalinity

(LCS & LCSD)

SM 2320B

TDS/TSS

(LCS & LCSD)?

SM 2540C/2540D

NH3 EPA 350.1
NO2/NO3 SM 4500 NOs-H
TKN EPA 351.2
DOC/TOC SM 5310C

Sulfate

(LCS & LCSD)

ASTM D516-90

Anions EPA 300.1
Chloride SM 4500-CI E
Anions EPA 300.0
Fluoride SM 4500-F-C
Total
Phosphorus SM4500P F
SM 5220D
coD EPA 410.4
Sulfide SM4500-S*D
OrthophPosphate— SM4500-P B/E

90-110% of true value

RPD <20%

80-120% of true value

RPD < 10%

90-110% of true value

80-120% of true value

RPD < 20%

Conc from RL to
10xRL 75-125% of true
value

Conc > 10x RL 85-
115% of true value

90-110% of true value

80-120% of true value

90-110% of true value

'Reported in Limited, Limited Plus, and Full packages

2TDS/TSS — LCSD sample may be analyzed in place of laboratory duplicate at the analyst’s discretion. TDS/TSS

duplicate sample frequency criteria of 1 in 10 samples must be met.
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Table 16 — Laboratory Control Sample/Lab Control Sample Duplicate Action

Calibration Calibration Action for Samoples Qualifier
Results! Criteria P Code
fessional j t. | tigate wh
LCS not performed Use professional judgemen rlv_es igate w Y
at required 1 per batch of | LCS was not performed. At a minimum, qualify
fre ?Jenc 20 or fewer detects as estimated (J) and non-detects as
q y samples estimated non-detect (UJ) LCS
70-130%
80-12 O‘Vo Qualify results that are > MDL as estimated low
LCS %R < 40% ° J-) LCS
85-115% Qualify non-detects rejected (R)
90-110% ualify non-detects rejecte
LCS %R 40-69% 70-130%
LCS %R 40-79% 80-120% Qualify results that are > MDL as estimated low
J-) LCS
LCS %R 40-84% 85-115% Qualify non-detects as estimated non-detect (UJ)
LCS %R 40-89% 90-110%
LCS %R 131-150% 70-130%
LCS %R 121-150% 80-120% Qualify results that are > MDL as estimated
high (J+) LCS
LCS %R 116-150% 85-115% No action for non-detects
LCS %R 111-150% 90-110%
70-130%
80-120% Qualify results that are > MDL Rejected (R)
LCS %R >150% LCS
° ° 85-115% No action for non-detects
90-110%
LCS/LCSD RPD > <10% RPD Qualify affected results as estimated (J)
iteria (10%, 20%) RPD
cn : <20% RPD Qualify non-detects as estimated non-detect (UJ)

1L CS results are reported in Limited, Limited Plus, and Full laboratory packages

3.3.8 Laboratory Duplicate Sample (LDS) Results

The purpose of the laboratory duplicate sample is to assess the laboratory and method precision. The LDS
is a second aliquot of a client sample that is treated identically to the primary aliquot. Known field blanks
should not be used for the LDS. LDS frequency and acceptance criteria are provided in Table 17. In many
cases, the matrix spike duplicate (MSD) is used as the LDS. Refer to Section 3.3.9 for a discussion of
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MSD samples. As Table 17 indicates, the LDS is assessed on the RPD between the primary and duplicate
sample. The RPD is determined by:

Where S =sample
D = duplicate

Table 18 provides corrective actions for LDS RPDs greater than criteria. The criteria in Table 18 are
applicable when both the primary and duplicate sample concentrations are > 5X the RL. If either the
primary or duplicate sample result is < 5X the RL, a difference < the RL between the two results is
acceptable. Several analyses require more than one LDS; thus, two LDS samples are analyzed per QC
batch. If only one of the RPDs exceeds criteria, qualifications result. Data qualified for LDS precision is
given the reason code “RPD”.

In assessing LDS RPDs, the sample matrix should be considered. If the parent sample used for the
laboratory duplicate sample is dissimilar from other samples in the laboratory quality control (QC) batch,
then only the parent sample and samples similar to the parent should be qualified. Sample similarity can
be assessed by considering sample field data (pH, SC, ORP), site and sampling documentation (sample
location, soil moisture, soil type) and laboratory data such as TSS, TDS, alkalinity, reactive sulfide, and
anions. The sample data itself can also be used, such as very high analyte concentrations compared to all
other samples in the laboratory QC batch. If a project-associated sample was not used for the LDS parent,
matrix dissimilarity can be assumed and professional judgement can be used in declining to qualify
associated results. In using professional judgement consider if analytical results were within historical
ranges. Provide an explanation of the decision in the checklist. Since the sample matrix is considered, any
field collected blank which consists of DI water should not be qualified because of LDS RPDs that
exceed acceptance criteria. Known field blank samples should not be used as the LDS primary sample;
but given that the analyst may not be aware of which samples are blanks, there are times that this occurs.
Should LDS RPDs be greater than acceptance criteria, and the parent sample was a blank (DI water), the
blank, along with all other samples in the QC batch, would be qualified. Although the blank matrix is
dissimilar to the other samples, a duplicate sample of DI water with an RPD > acceptance criteria
indicates a problem; thus, all associated data should be qualified.

Greater variability is expected in solid samples (soil) than in aqueous samples; thus, LDS criteria for solid
samples is < 35% RPD. For solid sample results < 5X the RL, a difference < 2XRL between the primary
and duplicate result is acceptable.
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Table 17 — Laboratory Duplicate Sample Criteria
Calibration . Control
Step! Analysis Method Frequency Limits
SW846 7470
Mercury (MSD) SW846 7470A | One in every 20 samples <20% RPD
EPA 245.1
SW846 6020
SW846 6020A .
< 0
Metals (MSD) SW846 60208 One in every 20 samples <20% RPD
EPA 200.8
SW846 6010B
SW846 6010C i
< o
Metals (MSD) SW846 6010D One in every 20 samples <20% RPD
EPA 200.7
Alkalinity (MSD) SM2320B One in every 10 samples <20% RPD
NH; (MSD) EPA 350.1 One in every 10 samples <20% RPD
SM 4500 NOs- .
Laboratory | NO2/NO3 (MSD) H ¥ | Oneinevery 10 samples | <30% RPD
Duplicate
Sample (LDS) TKN (MSD or
. 100
LDS alternate) EPA 351.2 One in every 20 samples | < 10% RPD
TDS/TSS SM One in every 10 samples <10 % RPD
2540C/2540D y P =107
DOC/TOC SM 5310C One in every 20 samples <25% RPD
ASTM D516- .
Sulfate (MSD) S 90 >16 One in every 10 samples <30% RPD
Chloride (MSD) SM 4500-CI E | Onein every 10 samples <20% RPD
Anions (MSD) EPA 300.0 One in every 10 samples <20% RPD
RL -10xRL <
Anions (MSD) EPA 300.1 One in every 10 samples 20% RPD
>10x RL <
10% RPD
Fluoride (MSD) SM 4500-F-C | One in every 10 samples <20% RPD
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Calibration . Control
Step? Analysis Method Frequency Limits

Total Phosphorus SM4500P F One in every 10 samples <30% RPD

(MSD)
COD (MSD or SM 5220D .
< 0
alternate) EPA 410.4 One in every 10 samples <20% RPD
Sulfide SM4500-S*D | One in every 20 samples | <20% RPD

Orthophosphate-P SM4500-P B/E | One in every 10 samples <30% RPD

(MSD)
Metals Ab_ove _
-DS (soils/solids)? applicable | One in every 20 samples | < 35% RPD
analyses

'Reported in Limited, Limited Plus, and Full laboratory packages
Table 18 — Laboratory Duplicate Sample Action

Duplicate Sample Results® Action for Samples

Use professional judgement. Investigate why
LDS was not analyzed. At a minimum, qualify
detects as estimated (J) and non-detects as
estimated (UJ)

LDS not performed at required frequency

Both original and duplicate sample results > 5X | Qualify results that are > MDL as estimated (J)

RL and RPD > Table 17 criteria Qualify non-detects as estimated non-detect
(UJ)
Original sample or duplicate sample < 5X the RL | Qualify results that are > MDL as estimated (J)
(including non-detects) and absolute difference Qualify non-detects as estimated non-detect
between sample and duplicate > RL (U
Both original and duplicate sample results > 5X No action

RL and RPD < Table 17 criteria
Original sample or duplicate sample < 5X the RL
(including non-detects) and absolute difference No action
between sample and duplicate < RL

'Reported in Limited, Limited +, and Full packages

3.3.9 Matrix Spike (MS) Results

The matrix spike (MS) sample is a client sample spiked with a known amount of analyte. The purpose of
the MS is to assess the effect of the sample matrix on the preparation and measurement methods. Often,
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the laboratory duplicate sample (LDS) requirement is met by analyzing a matrix spike duplicate (MSD)
sample. The MSD is a duplicate of the MS, that is, the same parent sample that is used for the MS is used
for the MSD. The spike concentration(s) of the MSD is identical to the concentration(s) used for the MS.
MS/MSD frequency and acceptance criteria vary with analysis, and these can be found in Table 19. As
Table 19 indicates, MS/MSD samples are assessed on recovery and, when an MSD is used as the LDS,
the RPD between the two samples is assessed for laboratory precision. Since an MSD can serve as the
LDS, the RPD assessment is identical to that for laboratory duplicate samples, which is discussed in
Section 3.3.8. MS/MSD recoveries are assessed as:

SSR — SR

%R =—— X100
% SA

Where SSR = spiked sample result
SR = sample result
SA = spike added
When the sample result (SR) is < the MDL, use a value of zero for SR when calculating the recovery.

Table 20 provides corrective actions for out of control MS/MSD recoveries. Corrective actions for
MS/MSD RPDs are discussed in Section 3.3.8. An exception to the qualification criteria in Table 20 is
when the parent sample concentration is > 4X the spike concentration. If this is the case, the recovery
criteria are waived.

Many analyses require a matrix spike sample at a 10% frequency; thus, two MS samples, and possibly
two MSDs are analyzed per QC batch. If only one of the spiked sample recoveries does not meet criteria,
qualifications result. Data qualified for MS or MSD recoveries is given the reason code “MS”.

In assessing MS/MSD recoveries, the sample matrix should be considered. If the parent sample used for
the MS/MSD is dissimilar from other samples in the laboratory quality control (QC) batch, then only the
parent sample and samples similar to the parent should be qualified. Sample similarity can be assessed by
considering sample field data (pH, SC, ORP, soil type for solid samples) and laboratory data such as TSS,
TDS, alkalinity, reactive sulfide, and anions. The sample data itself can also be used, such as very high
analyte concentrations compared to all other samples in the laboratory QC batch. If a project-associated
sample was not used for the LDS parent, matrix dissimilarity can be assumed and professional judgement
can be used in declining to qualify associated results. In using professional judgement consider if
analytical results were within historical ranges. Provide an explanation of the decision in the checklist.
Since the sample matrix is considered, any field collected blank which consists of DI water should not be
gualified because of MS/MSD recoveries that do not meet acceptance criteria. Known field blank samples
should not be used as the MS parent sample; but given that the analyst may not be aware of which
samples are blanks, there are times that this occurs. Should MS/MSD recoveries fall outside of acceptance
criteria, and the parent sample was a blank (DI water), the blank, along with all other samples in the QC
batch, would be qualified. Although the blank matrix is dissimilar to the other samples, out of control
recoveries of spiked DI water indicate a problem; thus, all associated data should be qualified.
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Table 19 — Matrix Spike/Matrix Spike Duplicate Criteria

Calibration Step* Analysis Method Frequency Control Limits
SW846 7470 One per batch of 20 samples 80-120% of true value
Mercur SW846 7470A EPA 245.1 - 1 per batch & if > 11 EPA 245.1 - 70-130% of true
y EPA 2451 samples in a batch, an additional MS is value
' required. <20% RPD
SW846 6020 MS One in every 20 samples 75-125% of true value
Metals SW846 6020A EPA 200.8 MS - One in every 10 EPA 200.8 - 70-130% of true
SW846 6020B samples value
EPA 200.8 MSD one in every 20 samples <20% RPD
SW846 6010B MS One in every 20 sambles 75-125% of true value
Matrix Spike Metals SW846 6010C EPA 2007 - 1 M Sy o 10 Sfm les EPA 200.7 - 70-130% of true
(MS)/Matrix SW846 6010D 51 ir'? . P value
Spike Duplicate EPA 200.7 <20% RPD
(MSD)
- -120% of I
Alkalinity SM2320B 80 32‘2); g;;va ue
= (1]
- 0,
NH; (MSD) EPA 350.1 One in every 10 samples 0 11<0 ;:);f glﬂ;\’a'”e
= (]
- 0,
NO2/NO3 SM 4500 NO-H 80 12<0 ;"O(f;f E;;"a'”e
= (1]
MS 1in 10 90-110% of true value
TKN EPA 3512 MSD 1in 20 <20% RPD
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Table 20 - Matrix Spike/Matrix Spike Duplicate Recovery Action

MS Sample Resultst | ~ Calibration Action for Samples Qualifier
Criteria Code
Use professional judgement. Investigate
MS not performed at why MS was not performed. At a minimum,
required frequency As specified in qualify detects as estimated (J) and non-
Table 15 detects as estimated (UJ) MS
70-130%
7512504 Qualify results that are > MDL as estimated
MS/MSD %R < 30% . low (J-) MS
80-120% Qualify non-detects rejected (R)
90-110%
MS/MSD %R 30-69% 70-130%
MS/MSD %R 30-74% 75-125% Qualify results that are > MDL as estimated
low (J-) MS
MS/MSD %R 30-79% 80-120% Qualify non-detects as estimated (UJ)
MS/MSD %R 30-89% 90-110%
MS/MSD %R >130% 70-130%
MS/MSD %R > 125% 75-125% Quallfy results that are > MDL as estimated
. . high (J+) MS
MS/MSD %R >120% 80-120% No action for non-detects
MS/MSD %R >110% 90-110%

IMS/MSD results are reported in Limited, Limited +, and Full packages

3.3.9.1

Post digestion spike

Post-digestion spike (PDS) samples are applicable to ICP data and are required for the analytical methods
listed in Table 21 when the MS recovery falls outside of criteria, and the parent sample concentration is <
4X the spike concentration. The PDS must be assessed only for the analytes that did not meet MS criteria.
A matrix spike sample is spiked at the beginning of the sample preparation process, while the PDS is
spiked after the sample has gone through preparation. Table 21 provides PDS criteria, while Table 22
provides corrective actions for samples that do not meet MS and PDS criteria. If a PDS is analyzed, the
results are reported only in L+ and Full packages. When assessing PDS recoveries consider sample
similarity in the manner described in Section 3.3.9 Matrix Spike (MS) Results. Since a PDS sample is
analyzed only when there is an MS result which does not meet criteria, the code “MS,PDS” should be
used when samples are qualified for MS and PDS results.
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Table 21— Post Digestion Spike Criteria

Laboratory QC! | Analysis Method Frequency Control Limits?
SW846 6020 : 6020/6020A 80-120% of true
Metals | SWB46 6020A | O Per QC bach It MSTHSH value
Post digestion SW846 60208 Y 6020B 75-125% of true value
spike SW846 6010B . 6010B 85-120% of true value
Metals | SW846 6010C | One Per OC bateh HISTIASD 1 6010 80-120% of true value
SW846 6010D Y 0 6010D 75-125% of true value

!Reported in Limited Plus and Full packages

2Post digestion spike assessment is required only for elements failing MS recovery criteria
Table 22 — Post Digestion Spike Action

. Applicable .
Spiked Sample Results Method Action for Samples
MS %R < 30% 6020B Qualify results that are > MDL as estimated low (J-)
PDS %R < 75% 6010D Qualify non-detects as rejected (R)
MS %R < 30% 6%%%?6\ Qualify results that are > MDL as estimated low (J-)
PDS %R < 80% Qualify non-detects as rejected (R)
6010C
MS %R < 30% 6010B Qualify results that are > MDL as estimated low (J-)
PDS %R < 85% Qualify non-detects as rejected (R)
MS %R < 30% 6020B Qualify results that are > MDL as estimated (J)
PDS %R > 75% 6010D Qualify non-detects as estimated (UJ)
MS %R < 30% 6%%%)?6\ Qualify results that are > MDL as estimated (J)
PDS %R > 80% 6010C Qualify non-detects as estimated (UJ)
MS %R < 30% 6010B Qualify results that are > MDL as estimated (J)
PDS %R > 85% Qualify non-detects as estimated (UJ)
MS %R 30-74% 6020B Qualify results that are > MDL as estimated low (J-)
PDS %R < 75% 6010D Qualify non-detects as estimated (UJ)
MS %R 30-74% 6%%%)(,)6\ Qualify results that are > MDL as estimated low (J-)
PDS %R < 80% Qualify non-detects as estimated (UJ)
6010C
MS %R 30-74% 6010B Qualify results that are > MDL as estimated low (J-)
PDS %R < 85% Qualify non-detects as estimated (UJ)
MS %R > 125% 6020B Qualify results that are > MDL as estimated high (J+)
PDS %R > 125% 6010D No action for non-detects
MS %R > 125% 6%%%)(:)0\ Qualify results that are > MDL as estimated high (J+)
PDS %R > 120% 6010B No action for non-detects
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Table 23 — Serial Dilution Criteria

Lab(%rce:xlt ory Analysis Method Frequency Control Limits
SW846 6020 Onein 6020/6020A/EPA 200.8 - 1:5 dilution 10%
. SW846 difference of original result when original
Serial 6020A every batch leis > 50X th
Dilution Metals of 20 or sample is = 50X the MDL
(SD) SW846 fewer 6020B - 20% dlfference of 1:5'd|Iut|0n of
6020B samples MS or samples with concentration 25X the
EPA 200.8 lower limit of quantification in parent sample
SW846 6010B, 6010C - 10% difference of original
6010B One in result when original sample is > 10X the RL.
Serial SW846 every batch 6010D - 20% difference of 1:5 dilution of
Dilution Metals 6010C of 20 or MS or samples with concentration 25X the
(SD) SW846 fewer lower limit of quantification in parent sample
6010D samples EPA 200.7 - 10% difference for original
EPA 200.7 samples > 50X the MDL

'Reported in Limited Plus and Full packages
Table 24 — Serial Dilution Action

Applicable Original Sample . Qualifier
1
SD Result Method Concentration Action for Samples Code
Use professional judgement.
SD not One per batch of Investigate why MS_ was not
performed performed. At a minimum,
. 20 or fewer NA . . SD
at required qualify detects as estimated (J)
samples )
frequency and non-detects as estimated
(UJ)
SW846 6020
SD SW846 6020A Qualify results that are > MDL
%Difference EPS 200.8 as estimated (J)
(%D)> | SW8466010B 2 50X MDL Qualify non-detects as Sb
10% SW846 6010C estimated non-detect (UJ)
EPA 200.7
SW8466020
SW846 6020A
SD %D > EPA 200.8 A
10% S\W846 60108 < 50X MDL No Qualification
SW846 6010C
EPA 200.7
_— Qualify results that are > MDL
SD %D > SW846 6020B o>f Zﬁg(n tlﬁ\;\(l:giignmgr as estimated (J) sD
20% SW846 6010D 1_3 dilution of MS Qualify non-detects as
' estimated non-detect (UJ)
SD %D > SW846 6020B < 25X lower limit No Qualification
20% SW846 6010D of quantification

ISerial dilution results are reported in Limited Plus and Full packages
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3.4  Data Validation Process for Analytical Parameters

This section outlines validation steps by analytical parameter (mercury, metals, alkalinity, etc.). Since
laboratory packages present calibration and QC results by parameter, the most efficient way to assess data
is by parameter, rather than by QC sample. That is, assess all mercury calibration and QC sample results,
next assess all ICP calibration and QC sample results, and so on, rather than assessing blank results for all
analyses, assess LCS results for all analyses, etcetera. In assessing laboratory data for each parameter, use
the limits and corrective actions provided in Section 3.3.

341 Mercury Assessment
Mercury analyses are assessed for the calibration and QC samples found in Table 25.

342 Metals Assessment
Metals analyses are assessed for the calibration and QC samples found in Table 26.

3.43 Alkalinity Assessment
Alkalinity analyses are assessed for the calibration and QC samples found in Table 27

341 Solids (TDS/TSS) Assessment
Solids (TSS, TDS, etc.) analyses are assessed for the calibration and QC samples found in Table 38.

3.4.5 Nitrate +Nitrite Assessment
Nitrate + nitrite analyses are assessed for the calibration and QC samples found in Table 29

3.6 Ammonia Assessment
Ammonia analyses are assessed for the calibration and QC samples found in Table 30.

3.4.7 Total Kjeldahl Nitrogen (TKN) Assessment
TKN analyses are assessed for the calibration and QC samples found in Table 31.

348 Dissolved/Total Organic Carbon (DOC/TOC) Assessment
DOC and TOC analyses are assessed for the calibration and QC samples found in Table 32. The
analytical method for DOC and TOC is identical, the difference is that a sample to be analyzed for DOC
is field filtered.

3449 Sulfate Analysis by ASTMD 516-90 Assessment
Sulfate analyses by ASTMD 516-90 are assessed for the calibration and QC samples found in Table 33.

3.4.100 Total Phosphorus Assessment
Total phosphorus analyses are assessed for the calibration and QC samples found in Table 34

3.4.11 Chloride Analysis by SM4500-Cl E Assessment
Chloride analyses by SM4500-CL E are assessed for the calibration and QC samples found in Table 35.

3.4.12 Anion Analysis (Bromide, Chloride, Fluoride, and Sulfate) by EPA 300
Assessment
Anion analyses (bromide, chloride, fluoride, and sulfate) by EPA Method 300 are assessed for the
calibration and QC samples found in Table 36.
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3.4.13 Fluoride Assessment
Fluoride analyses by SM4500-F-C analyses are assessed for the calibration and QC samples found in
Table 37.

3.4.14 Sulfide Assessment
Sulfide analyses are assessed for the calibration and QC samples found in Table 38.

3.4.15 Chemical Oxygen Demand (COD) Assessment
Chemical oxygen demand (COD) analyses are assessed for the calibration and QC samples found in
Table 39.

3.4.16 Orthophosphate Assessment
Orthophosphate analyses are assessed for the calibration and QC samples found in Table 40.

49

\\woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2021DV_GuidelinesR1Nov21.docx



TREC, Inc. Data Validation Guidelines July 2021
Table 25 - Mercury Calibration and Laboratory QC Sample Requirements
Laboratory L L+ Eull
Calibration/ Method Frequency Control Limits Action Table Report | Report | Report
QC Sample P P P
SW846 7470 .
. Once in 24 hours or
Callbratlc_)n SWB46 each time the r>0.995 Table 7 No Yes Yes
Curve Fit 7470A instrument is set u
EPA 245.1 P
SW846 7470 Immediately after
SW846 instrument calibration 90-110% of true value
ICV 7470A and after a continuing EPA 245.1 - 95-105%R Table 7 No Yes es
EPA 245.1 calibration failure
SV\g/A\'/%ng 1in 10 samples, and
CCcVv 7470A after the last analytical 90-110% of true value Table 7 No Yes Yes
EPA 245.1 sample
SW846 7470
SW846 At the beginning of SW846 7470/7470A 80-120%R
CRDL 7470A each run. 245.1 70-130%R Table 9 No es es
EPA 245.1
SV\gIA\'/ng 70 Immediately after
ICB instrument calibration, <MDL Table 8 No Yes Yes
7470A following the CCV
EPA 245.1 g
SW846 7470 1in 10 samples and
SW846 after the last analytical
CCB 7470A sample, following <MDL Table 8 No Yes Yes
EPA 245.1 CCVs
SW846 7470
MB SW846 I per batch of <20 <MDL Table 8 Yes Yes Yes
7470A samples
EPA 245.1
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\\woodardcurran.net\shared\Offices\Bozeman\BUTTE\TREC\ARCO\DataValidation\SOP_Revision\Draft2021DV_GuidelinesR1Nov21.docx




TREC, Inc. Data Validation Guidelines

July 2021
Laboratory L L+ Eull
Calibration/ Method Frequency Control Limits Action Table
Report | Report | Report
QC Sample
SW846 7470
SW846 1 per batch of <20 80-120% R
LCS 7470A samples EPA 245.1 - 85-115%R Table 16 Yes Yes Yes
EPA 245.1
LDS. (MSD SV\é?/A\r/%Zg " 1 per batch of < 20
suffices as - <20% RPD Table 18 Yes Yes Yes
LDS) 7470A samples
EPA 245.1
1 per batch of <20
Samples
SR IO | EPA245.1-1per 80-120%R
MS/MSD batch & if > 11 EPA 245.1 - 70-130%R Table 20 Yes Yes Yes
7470A . o
EPA 245 1 samplgs_ ina batch, an <20% RPD
' additional MS is
required.
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Table 26 — Metals Calibration and Laboratory QC Sample Requirements
Laboratory 1 Y . L L+ Full
QC Method Frequency Control Limits Action Table Report | Report | Report
SW846 6020 Prior to calibration mass calibration
Tune solution e
. SW846 6020A . within 0.1 amu
Tuning | g\yg46 60208 a”a't%’éee‘if've % RSD of absolute Table No Yes | Yes
EPA 200.8 N signals < 5%
consecutively
SW846 6020 .
. . Once in 24 hours or
Calibration | SW846 6020A .
Curve Fit SW846 60208 | each tlm_e the r>0.998 Table 7 No Yes Yes
EPA 200.8 instrument is set up
SW846 6010B .
Calibration | SW846 6010C Onceiclﬂ tzifnztiﬁres > >0.995 Table 7 No Yes Yes
Curve Fit | SW846 6010D | . : r=4u
EPA 200.7 instrument Is set up
SW846 6020 Immediately after
SW846 6020A | instrument calibration o
ICV SW846 60208 | and after a continuing 90-110% of true value Table 7 No Yes Yes
EPA 200.8 calibration failure
SW846 6010B Immediately after
SW846 6010C | instrument calibration 90-110% R
ICV SW846 6010D | and after a continuing | EPA 200.7 - 95-105%R Table 7 No Yes Yes
EPA 200.7 calibration failure
SW846 6020 linevery 10
SW846 6020A
ccv SW846 60208 ?Zgglneasl, a;:wci I.a:‘tae;]r1 ttlué 90-110% R Table 7 No Yes Yes
EPA 200.8 y P
SW846 6010B 1in every 10 90-110% R
SW846 6010C SW846 6010B - The
ccv SW846 6010D T::t]glneasl "’t‘lncif‘:taf;”;s RSD of the CCV must Table 7 No Yes Yes
EPA 200.7 y P be < 5%
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Laboratory 1 Y ) L L+ Full
QC Method Frequency Control Limits Action Table Report | Report | Report
SW846 6020 At the beginning of 6020/200.8 - 60-
SW846 6020A 140% R
CRBL 1 swa46 60208 ZigTyrt‘;”O';OILteg’reeg 6020A - 70-130% R Table 10 No | Yes | Yes
EPA 200.8 6020B - 80-120% R
At the beginning of
CRDL SWe46 60108 each run for every 60-140% R Table 10 No Yes Yes
EPA 200.7 .
analyte of interest
SW846 6020 At beginning of
SW846 6020A analytical run,
ICB SW8466020B | immediately after <MDL Table 8 No | Yes | Yes
EPA 200.8 ccv
SW846 6010B At beginning of
SW846 6010C analytical run,
ICB SW846 6010D immediately after < MDL Table 8 NO Yes Yes
EPA 200.7 ICV
SW846 6020 1linevery 10
CCB SW846 6020A samples, immediately < MDL Table 8 No Yes Yes
SW846 6020B after CCV
EPA 200.8
SW846 6010B 1in every 10
CCB SW846 6010C samples, immediately <MDL Table 8 No Yes Yes
SW846 6010D after CCV
EPA 200.7
SW846 6020
SW846 6020A .
MB SW846 60208 1 in every 20 samples <MDL Table 8 Yes Yes Yes
EPA 200.8
SW846 6010B
SW846 6010C .
MB SWS46 6010D 1 in every 20 samples <MDL Table 8 Yes Yes Yes
EPA 200.7
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Lab%rgtory Method Frequency! Control Limits® Action Table Re:c;ort ReIE)J(r)rt Rggtl)lrt
At the beginning of
SW846 6020 esi‘;t‘]::f;ygfi' 80-120% R for analytes
ICS g\xgjg gggg’é minimum of tvyice lnF(Q:II_u ?g?;g;@?elscfdf Table 12 No Yes Yes
EPA 200.8 per 8-hour shift, included in the ICS
whichever is more
frequent.
At the beginning of
SW846 6010B Zzgtsr']‘géygf&: 80-120% R for analytes
ICS g\\;\/vgjg ggigg minimum of twice chll_u ?g?;g;@etelscr%: Table 12 No Yes Yes
EPA 200.7 per 8-hour shift, included in the ICS
whichever is more
frequent.
6020 - absolute
intensity in ICB/CCB
and ISCAB 80-120%
of original intensity in
associated calibration
blank, absolute
Internal Sm%%%%& Monitor signal intensity in samples
Standard SW846 60208 intensity throughout and remaining QC Table 14
Response EPA 200.8 the analytical run. samples 30-120% of
original intensity in
associated calibration
blank.
6020A/6020B - 70-
125%
EPA 200.8 - 60-125%
Internal gngg 28182 Monitor signal
Standard SW846 6010D intensity throughout 70-130% R Table 14 No Yes Yes
Response EPA 200.7 the analytical run.
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Laboratory 1 Y ) L L+ Full
QC Method Frequency Control Limits Action Table Report | Report | Report
SW846 6020
SW846 6020A . 80-120% R
LCS SW846 60208 1 in every 20 samples EPA 200.8 - 85-115% R Table 16 Yes Yes Yes
EPA 200.8
SW846 6010B
SW846 6010C . 80-120% R
LCS SW846 6010D 1in every 20 samples EPA 200.7 - 85-115% R Table 16 Yes Yes Yes
EPA 200.7
SW846 6020
SW846 6020A | 1 inevery 20 samples 0
LDS SW846 6020B | MSD suffices as LDS 20% RPD Table 18 Yes | Yes | Yes
EPA 200.8
SW846 6010B
SW846 6010C | 1 in every 20 samples 0
LDS SW846 6010D | MSD suffices as LDS 20% RPD Table 18 Yes | Yes | Yes
EPA 200.7
MS One in every 20
Swit 6070n | EPA 2(3)?)”;3%; - One 25-125% R
: - - 0,
MS/MSD SW846 60208 in every 10 samples EPA 2302.30/ ;Opll)so % R Table 20 Yes Yes Yes
EPA 200.8 MSD one in every 20 =ane
samples
SW846 6010B MS One in every 20
SW846 6010C samples 75-125% R
MS/MSD EPA 200.7 - 1 MS EPA 200.7 - 70-130% R Table 20 Yes Yes Yes
SW846 6010D 0
EPA 200.7 per 10 sa_mples 20% RPD
' MSD 1in 20
- 0,
SW846 6020 1 per QC batch if 6020/6020RA 80-120%
PDS SW846 6020A MS/MSD recovery Table 22 No Yes Yes
SW846 60208 | outside of 75-125% | ©020B 75\/’ ;Iii% of true
SW846 6010B 1 per QC batch if 6010B 85-120% R
PDS SW846 6010C MS/MSD recovery 6010C 80-120% R Table 22 No Yes Yes
SW846 6010D outside of 75-125% 6010D 75-125% R
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Laboratory 1 Y ) L L+ Full
QC Method Frequency Control Limits Action Table Report | Report | Report
6020/6020A/EPA 200.8
- 1:5 dilution 10% D of
original result when
original sample is >
SW846 6020 50X the MDL
SW846 6020A . 6020B - 20% D of 1:5 Table 24
SD SW846 60208 1 in every 20 samples dilution of MS or No Yes Yes
EPA 200.8 samples with
concentration 25X the
lower limit of
quantification in parent
sample
6010B, 6010C - 10% D
of original result when
original sample is >
10X the RL.
6010D - 20% D of 1.5
SW846 6010B dilution of MS or
SW846 6010C . samples with
SD SW846 6ol0D | 1inevery 20 samples concentration 25X the Table 24 No Yes Yes
EPA 200.7 lower limit of
quantification in parent
sample
EPA 200.7 - 10% D for
original samples > 50X
the MDL
Table 27 — Alkalinity Calibration and Laboratory QC Requirements
Laboratory o ' L L+ Full
QcC Method Frequency Control Limits Action Table Report | Report | Report
Calibration SM - slope 96-106%
Curve Eit 23208 At the beginning of run of true value Table 7 No Yes Yes
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Laboratory - ) L L+ Full
QC Method Frequency Control Limits Action Table Report | Report | Report
pH .
Calibration SM Immedlately aft(_ar pH probe +0.10 pH units Table 7 No Yes Yes
2320B calibration
Check
SM Immediately after instrument
ICV calibration and after a 90-110% R Table 7 No Yes Yes
2320B A o :
continuing calibration failure
SM 1 in every ten samples, and 1100
cev 2320B | after the last analytical sample 90-110%R Table 7 No Yes Yes
SM Immediately after instrument
ICB 2320B calibration, following the ICV <MDL Table 8 No Yes Yes
ccB 2(?2'\38 One in every 10 samples <MDL Table 8 No Yes Yes
MB 23?2'\88 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS 2:?2'\38 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
LCSD 23§2|\gB 1 in every 20 samples 20% RPD Table 16 Yes Yes Yes
SM 1 in every 10 samples 0
LDS 23208 MSD suffices for LDS 20% RPD Table 18 Yes Yes Yes
. 80-120% R
MS/MSD | SM2320B One in every 10 samples 20% RPD Table 20 Yes Yes Yes
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Table 28 — TDS/TSS Laboratory QC Requirements
Laboratory L . L+ Full
oC Method Frequency Control Limits Action Table | L Report Report Report
MB SM 2540C/D 1in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM 2540C/D 1 in every 20 samples 80-120% R Table 16 Yes Yes Yes
LCSD SM 2540C/D | 1in every 20 samples (if analyzed) 10% RPD Table 16 Yes Yes Yes
LDS SM 2540C/D 1in every 10 samples 10% RPD Table 18 Yes Yes Yes
Table 29 — Nitrate + Nitrite Calibration and Laboratory QC Requirements
Laboratory Control . L+ Full
QcC Method Frequency Limits Action Table L Report Report | Report
Callbratlgn SM 4500 NOs- At the beginning of run r>0.995 Table 7 No Yes Yes
Curve Fit H
Immediately after instrument
ICV SM 4530 NOs- calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
cevV SM 4500 NOs- | One inevery ten sa_mples, and after 90-110% R Table 7 No Yes Yes
H the last analytical sample
Immediately after instrument
ICB SMASIYNOs | calibration, immediately following | < MDL Table 8 No Yes Yes
ICV
CCB SM 4530 NOs- 1in every 10 samples <MDL Table 8 No Yes Yes
MB SM 4530 NOs- 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM 45:2'0 NOs- 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
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Laboratory Control . L+ Full
QcC Method Frequency Limits Action Table L Report Report | Report
SM 4500 NOs- 1in every 10 samples N
LDS H MSD suffices as LDS <30% RPD Table 18 Yes Yes Yes
SM 4500 NOs- . 80-120% R
MS/MSD H 1 in every 10 samples <30% RPD Table 20 Yes Yes Yes
Table 30 — Ammonia Calibration and Laboratory QC Sample Requirements
Laboratory Control . L L+ Full
Qc Method Frequency Limits Action Table Report | Report | Report
Ca||brat|c_)n EPA 350.1 At the beginning of run r=>0.995 Table 7 No Yes Yes
Curve Fit
IcV EPA 3501 | 'Mmediately after instrument calibration | g4 1900, o Table 7 No Yes Yes
and after a continuing calibration failure
cev EPA350.1 | LIneverytensamples, and after the last | g4 11004 g Table 7 No Yes Yes
analytical sample
ICB EPA 350.1 Immed_lately a_tfter mstrum(_ent calibration, < MDL Table 8 No Yes Yes
immediately following ICV
CCB EPA 350.1 1inevery ten samples, and after the last < MDL Table 8 No Yes Yes
analytical sample
MB EPA 350.1 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS EPA 350.1 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
1in every 10 samples 0
LDS EPA 350.1 MSD suffices as L DS <20% RPD Table 18 Yes Yes Yes
. 90-110% R
MS/MSD EPA 350.1 1in every 10 samples 20% RPD Table 20 Yes Yes Yes
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Table 31 — TKN Calibration and Laboratory QC Samples Requirements

Laboratory Control . L+ Full
QcC Method Frequency Limits Action Table | L Report Report Report

Callbratlt_)n EPA 351.121 At the beginning of run r>0.995 Table 7 No Yes Yes

Curve Fit
Immediately after instrument
ICV EPA 351.2 calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
cev EpA3512 | Linevery l0samples andafterthe | oy 9149 g Table 7 No Yes Yes
last analytical sample
ICB EPA 351.2 At beginning of analytical run, < MDL Table 8 No Yes Yes
immediately after CCV
CcCB EPA3512 | Lineveryl0samples, andafterthe | _p\m Table 8 No Yes Yes
last analytical sample

MB EPA 351.2 1 in every 20 samples <MDL Table 8 Yes Yes Yes

LCS EPA 351.2 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes

LDS EPA 351.2 1 in every 20 samples <10% RPD Table 18 Yes Yes Yes

(MSD or alternate)
MS/MSD EPA 351.2 MS Lin every 10 samples 90-110% R Table 20 Yes Yes Yes
MSD 1in 20
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Table 32 — DOC/TOC Calibration and Laboratory QC Samples Requirements
Laboratory L Action L+ Full
QcC Method Frequency Control Limits Table L Report Report Report
Callbratlt_)n SM 5310C At the beginning of run r>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument calibration and
after a continuing calibration failure
IcV sms3toc | . DOC/TOC analysis by SM 5310C 90-110%R | Table? No Yes Yes
calibration frequency is every six months or
as needed. Thus, ICV frequency may be six
months.
High and Low . . . .
Standard SM 5310C Daily prior to sample analysis unless ICV is Table 7
run that day
Check
ccv sms310c | Oneinevery tensamples, and after the last | g5 11000 g | Taple 7 No Yes Yes
analytical sample
ICB SM5310 C At beginning of analytical run, immediately < MDL Table 8 No Yes Yes
after CCV
CCB SM5310 C linevery 10 sam_ples, and after the last < MDL Table 8 No Yes Yes
analytical sample
MB SM5310 C 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM5310C 1in every 20 samples 80-120% R Table 16 Yes Yes Yes
LDS SM5310 C 1 in every 20 samples <25% RPD Table 18 Yes Yes Yes
MS SM5310 C MS 1 in every 20 samples 80-120% R Table 20 Yes Yes Yes
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Table 33 — Sulfate by ASTM D516-90 Calibration and Laboratory QC Sample Requirements
Laboratory Control Action L+ Full
QC Method Frequency Limits Table L Report Report Report
Callbratlc_)n ASTM D516-90 At the beginning of run r>0.990 Table 7 No Yes Yes
Curve Fit
Immediately after instrument calibration and 0
ICV ASTM D516-90 after a continuing calibration failure 80-120% R Table 7 No Yes Yes
cev ASTM D516-90 | 1 Inevery 10 samples, and after the last | g, 1,00, Table 7 No Yes Yes
analytical sample
ICB ASTM D516-90 At beginning of analytical run, < MDL Table 8 No Yes Yes
immediately after CCV
cCB ASTM D516-90 linevery 10 sam_ples, and after the last < MDL Table 8 No Yes Yes
analytical sample
MB ASTM D516-90 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS ASTM D516-90 1 in every 20 samples 80-120% R Table 16 Yes Yes Yes
LCSD ASTM D516-90 1 in every 20 samples <20% RPD Table 16 Yes Yes Yes
1 in every 10 samples
LDS ASTM D516-90 MSD suffices as L DS <30% RPD Table 18 Yes Yes Yes
. 80-120% R
MS/MSD ASTM D516-90 1 in every 10 samples 30% RPD Table 20 Yes Yes Yes
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TREC, Inc. Data Validation Guidelines July 2021
Table 34 - Total Phosphate by SM4500P-E Calibration and Laboratory QC Sample Requirements

Laboratory Control ) L+ Full
Qc Method Frequency Limits Action Table | L Report Report Report

Calibration | o\/1500p-¢ At the beginning of run r>0.995 Table 7 No Yes Yes

Curve Fit
Immediately after instrument
ICV SM4500P-E calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
1 in every 10 samples, and after the 1100
ccv SM4500P E last analytical sample 90-110% R Table 7 No Yes Yes
At beginning of analytical run,
ICB SM4500P E immediately after CCV <MDL Table 8 No Yes Yes
ccB SM4500P E Linevery 10 sam_ples, and after the <MDL Table 8 No Yes Yes
last analytical sample
MB SM4500P E One in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM4500P E One in every 20 samples 90-110% R Table 16 Yes Yes Yes
One in every 10 samples
LDS SM4500P E MSD suffices as LDS 30% RPD Table 18 Yes Yes Yes
MS/MSD SM4500P E One in every 10 samples 80-120% R Table 20 Yes Yes Yes
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TREC, Inc. Data Validation Guidelines July 2021
Table 35 — Chloride by SM4500-CI E Calibration and Laboratory QC Sample Requirements
Laboratory Control . L+ Full
QcC Method Frequency Limits Action Table | L Report Report Report
Callbratlgn SM 4500-CI E At the beginning of run r>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument
ICV SM 4500-CI E calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
cev SM4s500-c £ | L1nevery 10 samples, and afterthe | g5 49500 Table 7 No Yes Yes
last analytical sample
IcB SM4s00-clE | AAtPeginning of analytical run, <12RL Table 8 No Yes Yes
immediately after CCV
cCB SM4500-cl g | Linevery 10samples, and afterthe | _ ) o) Table 8 No Yes Yes
last analytical sample
MB SM 4500-CI E 1 in every 20 samples <1/2RL Table 8 Yes Yes Yes
LCS SM 4500-CI E 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
i 1in every 10 samples 0
LDS SM 4500-CI E MSD suffices as LDS <20% RPD Table 18 Yes Yes Yes
MS/MSD SM 4500-CI E 1in every 10 samples 80-120% R Table 20 Yes Yes Yes
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July 2021

Table 36 — Anion (Bromide, chloride, fluoride, sulfate) Analysis by EPA 300.0 Calibration and Laboratory QC Sample

Requirements

Control Action L+ Full
Laboratory QC Method Frequency Limits Table L Report Report Report
Calibration Curve Fit | EPA 300.0 At the beginning of run r>0.990 Table 7 No Yes Yes
Immediately after instrument
ICV EPA 300.0 | calibration and after a continuing | 90-110% R Table 7 No Yes Yes
calibration failure
ccv EPA300,0 | ©ineveryl0samples andafter | g011000p | Tape7 No Yes Yes
the last analytical sample
ICB EPA300.0 | Atbeginning of analytical run, < MDL Table 8 No Yes Yes
immediately after CCV
CcCB EPA3000 | 1ineveryl0samples andafter | .5 Table 8 No Yes Yes
the last analytical sample
MB EPA 300.0 1 in every 20 samples <MDL Table 8 Yes Yes Yes
LCS EPA 300.0 1 in every 20 samples 90-110% R Table 16 Yes Yes Yes
1in every 10 samples 0
LDS EPA 300.0 MSD suffices as LDS <20% RPD Table 18 Yes Yes Yes
MS/MSD EPA 300.0 1in every 10 samples 80-120% R Table 20 Yes Yes Yes
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TREC, Inc. Data Validation Guidelines July 2021
Table 37 - Fluoride Analysis by SM4500-F-C Calibration and Laboratory QC Sample Requirements
Control Action L+ Full
Laboratory QC Method Frequency Limits Table L Report Report Report
I . . . Slope=90-
Calibration Curve | SM 4500-F-C Daily, prior to analysis 110% Table 7 No Yes Yes
Immediately after instrument calibration
and after a continuing calibration failure
. - a2
IcV SM a500-F-c | _ Sulfide analysis by SM4500-S"D | g 11500 p | Taple 7 No Yes Yes
calibration frequency is every six months
or as needed. Thus, ICV frequency may
be six months.
ccv SM4500-F-c | Linevery10samples, andafterthelast | g5 11000 g | Taple7 No Yes Yes
analytical sample
ICB SM 4500-F-C At beginning of analytical run, <MDL | Table8 No Yes Yes
immediately after CCV
CCB SM 4500-E-C linevery 10 sam_ples, and after the last < MDL Table 8 No Yes Yes
analytical sample
MB SM 4500-F-C One in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM 4500-F-C One in every 20 samples 90-110% R | Table 16 Yes Yes Yes
LDS SM 4500-F-C One in every 10 samples 20% RPD Table 18 Yes Yes Yes
MS/MSD SM 4500-F-C One in every 10 samples 80-120% R | Table 20 Yes Yes Yes
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Table 40 — Ortho Phosphate Analysis by SM4500P-G Calibration and Laboratory QC Sample Requirements
Laboratory Control . L+ Full
Qc Method Frequency Limits Action Table | L Report Report Report
Callbratlc_)n SM4500P-G At the beginning of run r>0.995 Table 7 No Yes Yes
Curve Fit
Immediately after instrument
ICV SM4500P-G calibration and after a continuing 90-110% R Table 7 No Yes Yes
calibration failure
cev sMasoop-g | Linevery 10 samples, and afterthe | g4 1400, Table 7 No Yes Yes
last analytical sample
ICB SM4500P-G At beginning of analytical run, <MDL Table 8 No Yes Yes
immediately after CCV
CcCB SM4soop-g | Linevery 10samples and afterthe | ;) Table 8 No Yes Yes
last analytical sample
MB SM4500P-G One in every 20 samples <MDL Table 8 Yes Yes Yes
LCS SM4500P-G One in every 20 samples 90-110% R Table 16 Yes Yes Yes
i One in every 10 samples 0
LDS SM4500P-G MSD suffices as LDS 30% RPD Table 18 Yes Yes Yes
MS/MSD SM4500P-G One in every 10 samples 80-120% R Table 20 Yes Yes Yes
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FIELD QUALITY CONTROL SAMPLE CHECKLIST

Field QC Samples

Field Blanks FB)

Were FBs sumbitted as specified in the BPSOU GW QAPP (1 in 20)? Y _N__
Were results for FBs within the target control limits in the BPSOU GW QAPP (< MDL)? Y N__
Were any data qualified because of FB problems? Y _N__

Field Replicates

\Were results for FDs within the target control limits in the BPSOU GW QAPP (< 20% RPD or A <RL as
applicable)?

Were field duplicates (FD) submitted as specified in the BPSOU GW QAPP (1 in 20)? Y _N__

Were any data qualified because of FD results? Y N__

Additional Comments
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EXHIBIT 4 - Level A/B Screening Checklist

General Information

Screening Results

Site: BPSOU/

Project: BPSOU GW Monitoring - 0231348.01
Client: Atlantic Richfield

Sample Matrix: Water

Data are:
1) Unusable
2) Level A
3) Level B

Level A Screening

Yes/No

Sampling date

Sample team/or leader

Physical description of sample location

Sample depth (soils)

Sample collection technique

Field preparation technique

Sample preservation technique

B EENEE

Sample shipping records

. Level B Screening

Yes/No

Field instrumentation methods and standardization complete

Sample container preparation

Collection of field replicates (1/20 minimum)

Proper and decontaminated sampling equipment

Field custody documentation

Shipping custody documentation

Traceable sample designation number

N EEE RN

Field notebook(s), custody records in secure repository

©

Completed field forms (COC Record)

\\woodardcurran.net\shared\Projects\TREC\9208_AR_MT_BPSOU\9208 - 2009 BPSOU\9208-003_SW-
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Exhibit 5 - Definitions of Data Flags, Data Qualifiers and Status Assessments

Laboratory Flags®

AB [Analyte was detected in an associated instrument blank.
AD [Analyte was detected in the method blank at a concentration greater than 2.2 times the MDL.
B Analyte was detected in the associated method blank.
BH |Analyte was detected in an instrument blank. The result may be biased high.
BL [Analyte was detected in an instrument blank at a negative value. The result may be biased low.
CO0 Result confirmed by second analysis.
C1l Result could not be confirmed by second analysis.
C7 [Analyte is a possible laboratory contaminant (not present in method blank).
C8  [Result may be biased high due to carryover from previously analyzed sample.
C9 |Common Laboratory Contaminant.
CC |The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The result may be biased.
CH |The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.
CL |The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased low.
CR  |The dissolved metal result was greater than the total metal result for this element. Results were confirmed by reanalysis.
cuU The continuing calibration for this compound is outside of Pace Analytical acceptance limits. Analyte presence below reporting limits in associated
samples. Results unaffected by high bias.
D3  |Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.
D4  |Sample was diluted due to the presence of high levels of target analytes.
D6 [The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.
D7 The sample and/or duplicate results for this parameter are less than the reporting limit, calculations are based on estimated values and may be
statistically unreliable
D8 |The sample and duplicate results for this parameter are less than 5 times the reporting limit, the RPD may not be statistically valid.
D9 [Dissolved result is greater than the total. Data is within laboratory control limits.
E Analyte concentration exceeded the calibration range. The reported result is estimated.
F5  [The recovery of the analyte in the CRDL standard (also known as the reporting limit verification) did not meet the acceptance criteria.
FS  [The sample was filtered in the laboratory prior to analysis.
H1  [Analysis conducted outside the recognized method holding time.
H2 Extraction or preparation was conducted outside of the recognized method holding time.
H3  [Sample was received or analysis requested beyond the recognized method holding time.
H5 |Reanalysis conducted in excess of EPA method holding time. Results confirm original analysis performed in hold time.
IH This analyte exceeded secondary source verification criteria high for the initial calibration. The reported results should be considered an estimated
value.
IL This analyte exceeded secondary source verification criteria low for the initial calibration. The reported results should be considered an estimated
value.
10 The internal standard response was outside the laboratory acceptance limits confirmed by reanalysis. The results reported are from the most QC
compliant analysis.
IR The internal standard recovery associated with this result exceeds the upper control limit. The reported result should be considered an estimated
value.
IS The internal standard response is below criteria. Results may be biased high.
U The internal standard recoveries associated with this sample exceed the upper control limit. The reported results should be considered estimated
values.
J Analyte detected below reporting limit, therefore result is an estimate
LO  |Analyte recovery in the laboratory control sample (LCS) was outside QC limits.
L1 Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results may be biased high.
L2 |Analyte recovery in the laboratory control sample (LCS) was below QC limits. Results may be biased low.
L3 Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits in associated samples.
Results unaffected by high bias.
L5 |LCS recovery exceeded QC limits. Batch accepted based on matrix spike recovery within LCS limits.
LS Analyte recovery in the laboratory control sample (LCS) was outside QC limits for one or more of the constituent analytes used in the calculated
result.
MO  [Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
M1 [Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
M2  [Matrix spike recovery was below QC limits due to sample dilution. Data acceptance based on laboratory control sample (LCS) recovery.
M3  [Matrix spike recovery was outside laboratory control limits due to matrix interferences.
M4 [A matrix spike/matrix spike duplicate was not performed for this batch due to sample dilution.
M5 |A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.
M6  |Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.
MA  [Result determined by method of standard addition.
MH  |Matrix spike recovery and/or matrix spike duplicate recovery was above laboratory control limits. Result may be biased high.
ML  [Matrix spike recovery and/or matrix spike duplicate recovery was below laboratory control limits. Result may be biased low.
MS  |Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the calculated result.
P4 Sample field preservation does not meet EPA or method recommendations for this analysis.
P6 Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the spike level.
P7  |This spike was performed as a post digestion spike.
P8 Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than the blank or were below the
reporting limit.
Pl The precision between the sample and the duplicate sample exceeded laboratory control limits.
R1 |RPD value was outside control limits.
R2  |RPD value was outside control limits due to matrix interference
R3  [RPD value was outside control limits due to uncertainty of values at or near the PRL.
RS |The RPD value in one of the constituent analytes was outside the control limits.
D The serial dilution and the original analysis did not agree within £10%. The concentration is estimated due to a suspected chemical or physical
interference.
TP  |The samples were received outside of required temperature range. Analysis was completed upon client approval.
TV  |Analysis conducted outside EPA method holding time. Results may be biased low.
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TW  |Dissolved result is greater than the total. Data is within laboratory control limits, however the RPD between the total and dissolved result is >20%.
REV X |Revision X - This report replaces the Month, DD, YYYY report. This project was revised on Month, DD, YYYY <REASON>. (Lab city, State)
SubCert [This report contains data that were produced by a subcontracted laboratory certified for the fields of testing performed.

TO |Samples requiring thermal preservation were received outside of recommended temperature limits of 0-6 degrees Celsius.

CO  |Results confirmed by second analysis.

10 Thle internal standard recoveries associated with this sample exceed the lower control limit. The reported results should be considered estimated
values.
The internal standard recoveries associated with this sample exceed the upper control limit. The reported results should be considered estimated

IU  |values.

sb Client sample ID on container did not match COC; client was notified.

sd date - Added 3ml HNO3 to Metals bottle prior to analysis. pH <2.

se Sample collection dates and times were not present on the sample containers.

sf Sample collection dates and times were not listed on the COC.

Sg Sample collection time on containers does not match COC; client was notified.

sh The sampler's name and signature were not listed on the COC.

sl Sample was received outside the recognized method holding time; client notified and approved.

sm |A Chain of Custody was not received with samples; client was contacted.
Data Validation Qualifiers”

U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.

J The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.

J+ The result is an estimated quantity, but the result may be biased high.

J- The result is an estimated quantity, but the result may be biased low.

R The data are unusable. The sample results are rejected due to serious deficiencies in meeting Quality Control (QC) criteria. The analyte may or may
not be present in the sample.

UJ |The analyte was analyzed for, but was not detected. The reported quantitation limit is approximate and may be inaccurate or imprecise.

Data Validation Descriptors®

AB |Did not meet level A/B criteria

CC |Correlation coefficient less than 0.995 for instrument calibration

CCV [Continuing calibration verification outside limits

CCB |Continuing calibration blank contamination

CQ [No calibration performed
CRQL [Contract required quantitation limit standard recovery outside quality control limits

DNR |Do not report. An alternate, acceptable result is available.

ECR [Reported concentration exceeds instrument calibration range

FB [Field blank contamination

FD |Field duplicate RPD outside limits

HT  |Holding time exceeded

ICB [Initial calibration blank contamination

ICS [Interference check standard recovery outside limits

ICV |Initial calibration verification outside limits

IP Incorrect sample preservation
IS Internal standard recovery outside limits

LCS [Lab control spike recovery is outside quality control limits

MB  |Method blank contamination

MI Matrix interference with analyte quantitation

MDL |Non-detect at MDL value

MS  [Matrix spike recovery is outside quality control limits

RB  |Equipment rinse blank contamination

RL |Laboratory detected result below reporting limit

RPD |Duplicate sample relative percent difference exceeds QC limits

SD ICP serial dilution percent difference outside QC limits

SIC  |Sample integrity compromised

SUR |Surrogate recovery is outside QC limits

TB |Trip blank contamination

CFRSSI Status®
E Enforcement quality data are data with unrestricted use, meet Level A/B criteria, and are NOT qualified during the data validation process
S Screening quality data are data whose associated values are estimated or meet only Level A criteria
R Unusable data are data whose associated numerical values are so questionable it is recommended that they not be used
Level A/B Screening Results®
A Meets only Level A Screening criteria, but does not meet Level B Screening criteria, including proper techniques
B Meets both Level A and Level B criteria, including field replicates and proper documentation

& Assigned by Pace Analytical Services, Inc.

p Adapted from US EPA 2017. Laboratory Data Validation National Functional Guidelines for Inorganic Data Review; EPA, January, 2017)
¢ Assigned by TREC, Inc. during data validation

¢ Defined in Clark Fork River Superfund Site Investigations Data Management/Data Validation Plan; ARCO, May 1992)
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