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Table 6-1

Parameter

Max.
Holding
Time

Cool to
4 deg.
C

Container
Material

Water
Preser-
vative

Minimum
Sample
Volume

Optimum
Sample
Volume

Typical
SAl
Container

Minimum
Sample
Mass

Optimum
Sample
Mass

Typical
SAl
Container

Massa-
chusetts
Volatile
Petroleum
Hydrocar-
bons
(VPH)

14 days®

Yes

GT'

HCI

40 mis

2x40 mls

2-3 VOAs'

30g"

409’

2G%or2
EnCore*

Methylene
Blue Active
Sub-
stances
(MBAS)

48 hrs

Yes

PorG

400 mis

500 mis

500P

Mercury
| (Hg)

28 days

PorG

HNO,

50 mis

200 mis -

250P

1g

10g

4P

Metals,
except Hg,
Cré, Fe*'?

6 mos.

PorG

HNO,

50 mis

200 mis

250P

19

109

4P

Methane,
Ethane,
Ethene

10

Yes

HCI

40 mis

2x40 mis

2 VOAs'

Method 24
for VOCs
(Coatings,
Inks)

Gf

100 mis

200 mis

4G'

Method
5035 for
Low-level
Volatiles in
Soils

14 days

Yes

2 VOAs*®or
2 EnCores*®

Mineral
Spirits

Yes

AGT

HCI

1000 mis

3x1000
mls

1000AG

30¢g

100 g

4G
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Table 6-1

Parameter

Max.
Holding
Time

Cool to
4 deg.
C

Container
Material

Water
Preser-
vative

|

Minimum
Sample
Volume

Optimum
Sample
Volume

Typical
SAl
Container

Minimum
Sample
Mass

Optimum
Sample
Mass

Typical
SAIl
Container

Mississippi
Diesel
Range

Organics

Yes

AG/T

HCI

1000 mis

3x1000
mis

1000AG

30g

100 g

4G

Moisture -
Gravime-
tric

7 days

Yes

PorG

19

10¢g

4P

Nitrate
(NOs?®)

48 hrs

Yes

PorG

5mis

50 mis

125P

1g

10g¢

4P

Nitrate +
Nitrite
(NOs %+
NO,)

28 days

Yes

PorG

H2SO4

5 mis

50 mis

125P

19

10g

4P

Nitrite
(NO7)

48 hrs

Yes

PorG

5 mis

50 mis

125P

19

10g

4P

Nitrogen,
Organic
(TKN
minus
Ammonia)

28 days

Yes

PorG

H:SO,

20mis

80 mls

125P

19

4P

Nitrogen,
Total (TKN
plus
Nitrate +
Nitrite)

28 days

Yes

PorG

H2S04

25 mis

100 mis -

125P

19

10g

4P

Nitrogen,
Total
Kjeldahi

(TKN) _

28 days

Yes

PorG

H.S0,

20 mils

80 mis

125P

19

10g

4P

Nitrosa-
mines

Yes

1000 mis

3x1000
mis

1000AG

30g

100 g

4G

OA1

14 days

Yes

GIT!

HCI

40 mils

2x40 mis

2 VOAs'

30g .

2G'
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Table 6-1 Max. Cool to Water Minimum | Optimum Typical Minimum | Optimum Typical
Holding 4 deg. | Container | Preser- Sample Sample SAl Sample Sample SAl
Parameter Time C Material vative Volume Volume Container Mass Mass Container
OA2 z Yes AG/IT HCI 1000 mis 3x1000 1000AG 30g 100 g 4G
mils
Odor 24 hrs Yes AG 50 mis 50 mis 250AG
Oil & 28 days Yes WMG/T H,SO, 1000 mis 3x1000 1000 mis 30g 30g 4G
Grease — mis WMG/T
Gravime-
tric
Oil & 28 days _Yes WMG/T H,SO, 1000 mis 3x1000 1000 mis 30g 30g 4G
Grease - : mis WMG/T
infraRed
Organic 10 Yes e 40mis ° | 2x40mis | 2 VOASs' 59 109 2G'
Acids .
(acetic,
butyric,
hexanoic,
propionic) . '
Organo- < Yes AG/T 1000 mis 3x1000 1000AG 30g 100 g 4G
chiorine ‘ mis
Pesticides '
Organo- ‘ Yes AGIT 1000 mis 3x1000 1000AG 30¢ 100 g 4G
phospho- mis °
rus
Pesticides
Ortho- 48 hrs Yes PorG 5 mis 50 mils 125P
phosphate
(PO
Oxidation- PorG 50 mis 100 mis 126P
Reduction
Potential
(ORP)
LPaint Filter PorG 50 mis 100 mis 125P 10¢9 30¢g 4P
Test

L
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Table 6-1 | Max. Cool to Water Minimum | Optimum Typical Minimum | Optimum Typical
" Holding 4 deg. | Container | Preser- Sample Sample SAl Sample Sample SAl
Parameter Time C Material vative Volume Volume Container Mass Mass Container
Polychlori- 2 Yes AG/IT 1000 mis 3x1000 1000AG 30g 100 g 4G
nated mis
Biphenyis
(PCBs)
PCBs in 2 Yes AGIT 2mis.1g | 10mls, VOA
Oil 10g
“pH ASAP PorG 10 mis 25 mis 125P 109 10g 4P
Phenolics, 28 days Yes AG/T H.SO, 50 mis 200 mis 250AG 5¢g S0¢ 4G
Total ) .
Phenols
Phospho- 28 days Yes PorG H.SO, 20mis - 80mls 125P 19 10g 4P
rus, Total,
as P -
Phthalates 2 Yes AG/T 1000 mis 3x1000 1000AG 30¢g 100 g 4G
mls
Polynucle- “ Yes AG/T 1000 mis 3x1000 1000AG 30g 100 g 4G
ar ' mis
Aromatic
Hydrocar-
bons
Reactive 7 days Yes PorG 100 mis 500 mis - 500P 109 100 g » 4P
Cyanide
Fsieaflctive 7 days Yes PorG 100 mis | 500 mis 500P 10g 100 g 4P
ulfide
Residue, 7 days Yes PorG 1000 mis 3x1000 1000P
Filterable; mis
Total
Dissolved
Solids
(TDS)
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Table 6-1

| Parameter

Max.
Holding
Time

Cool to
4 deg.

Container
Material

Water
Preser-
vative

Minimum
Sample
Volume

Optimum
Sample
Volume

Typical
SAl
Container

Minimum
Sample
Mass

Optimum
Sample
Mass

Typical
SAl
Container

Residue,
Nonfiltera-
ble; Total
Suspend-
ed Solids

(ISS)

7 days

Yes

PorG

1000 mis

3x1000
mis

1000P

Residue,
Settleable;
Settleable
Solids

48 hrs

Yes

PorG

1000 mis

3x1000
mls

1000P

Residue,
Total;

| Total
Solids (TS)

7 days

Yes

PorG

1000 mls-

3x1000

mis

1000P

10g

10g

4p

Residue,
Volatile;
Total
Volatile
Solids
TVS)

7 days

Yes

PorG

1000 mis

3x1000
\ mis

1000P

104¢

4P

Silica,
Dissolved:;
Water-
soluble
Silica

28 days

Yes

PorG

5 mis

20 mis

125P

Solubility

PorG

5 mis

10 mis

125P

4P

Specific
Conduc-
tance;
Conductivi-
ty; Resis-
tance

28 days

Yes

PorG

25 mis

50 mis

125P

5¢

5¢

4P
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Table 6-1 . Max. Cool to Water Minimum | Optimum Typical Minimum | Optimum Typical
Holding 4 deg. | Container | Preser- Sample Sample SAl Sample Sample SAl
Parameter Time C Material vative Volume Volume Container Mass Mass Container
Specific PorG 11 mis 25 mis 125P 20g 20g 4P
Gravity,
Density
Stoddard ‘ Yes AG/T HCI 1000 mils 3x1000 1000AG 30g 100 g 4G
Solvent mis
Sulfatze 28 days Yes PorG 5 mis 50 mis 125P 19 109 4P
(SO)
Sulfide 7 days Yes PorG' ZnAc, S0 mis 200 mis 250P 1g 10g . 4P
() NaOH
Sulfite ASAP PorG 50 mis 200 mis 250P 19 10g 4P
(803 -
Sulfur in PorG 2 mils or 10 mis or VOA
Qil 19 10g
TCLP - DA Yes GIT 500 mis or | 2000 mis 1000 mis
Base 100 g or150g WMG/T or
Neutral/ 16G
Acid A
Semivola-
| tiles
TCLP - 9 Yes Gr! 1000 mls | 2000 mis | 2x1000 mis
Full List or 100 g or150g | WMG/T or
16G
TCLP - R Yes GIT 10misor | 2000 mis 1000 mls
Herbicides 100 g or150¢g WMG/T or
16G
TCLP - v PorG 100 mis or | 2000 mis | 500P or 4P
Metals 100 g or150g
TCLP- ¥ Yes GIT 500 mis or | 2000 mis 1000 mis
Pesticides 100 g or150g WMG/T or
168G
TCLP - 9 Yes G 2x40mls | 500 mis or [ 2 VOASs' or
Volatiles or 100 150g - 2G'
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Table 6-1 |

Parameter

Max.
Holding
Time
2

Cool to
4 deg.
C

Container
Material

Water
Preser-
vative

Minimum
Sample
Volume

Optimum
Sample
Volume

Typical
SAl
Container

Minimum
Sample
Mass

Optimum
Sample
Mass

Typical
SAl
Container

Tennessee
Extractable
Petroleum
Hydrocar-
bons
(EPH)

Yes

AG/T

HCI

1000 mis

3x1000
mis

1000AG

25¢g

100 g

4G

Texas
Total
Petroleum
Hydrocar-
bons
TX1005)

Yes

G/IT

HCI

40 mis

2x40 mis

2 VOAs®

100 g

4G

Total
Halogens
in Solids

Yes

PorG

19

104

4P

Total
Organic
Carbon
(TOC)

28 days

Yes

PorG

HCI

5mls

50 mis

1 VOA

1g

10g

4G

Total
Organic
Halogens
(TOX)

28 days

Yes

AGIT

HNO3

100 mls

300 mis

500AG

1g

4G

Total
Petroleum
Hydrocar-
bons —
InfraRed
by 418.1

(TPH-IR)

28 days

Yes

GT

HCI

1000 mis

3x1000
mis

1000AG

10g

100 g

4G

Trihalome-
thanes

14 days

Yes

G

HCI

40 mls

2x40 mls

2 VOAs'

Sg

209

261.4, ]

Turbidity

48 hrs

Yes

PorG

100 mis

100 mis

125P
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Table 6-1 Max. Cool to Water Minimum | Optimum Typical Minimum | Optimum Typical
" Holding 4 deg. | Container | Preser- Sample Sample SAl Sample Sample SAl
Parameter Time C Material vative Volume Volume Container Mass Mass Container
Volatile 14 days Yes G’ HCI 40 mls 2x40 mls | 2VOAs' "5¢g 20g 2G™**°
Organics
Water — PorG 1mior1g | 10mlior 125P or 4P
Karl 10g
Fischer
Titration
Water PorG 10 mls 20 mis 125P 5¢ 10g 4P
Reactivity
Wisconsin ‘ "Yes AG/T -HCI 1000 mis 3x1000 1000AG 30g 100g 4G
Diesel mis
Range
Organics
Definitions:

Minimum = amount necessary for one analysis per method requirements

Optimum = amount necessary for analysis and quality control (duplicates, spikes, etc.) per method requirements. Re-extraction volume for
water samples is not included.
—w__=__and __
Footnotes:
'Fill full.
27 days until extraction for waters and 14 days until extraction for solids; then 40 days until analysis.
contalners to be rinsed with acetonitrile before sample collection.
“‘and 2-0z. glass or VOA for additional tests, extra sample, and moisture (dry weight), if necessary.
5F|II VOAS ¥% full,
®and 28 days for soil. For MAVPH, must preserve soils with methanol within 48 hours of collection. See Section 6.3.
"One-half of soil must be preserved with methanol (1 ml methanol/1 gram soil) unless the EnCore samplers are used.
®0ption 1: 2 pre-weighed vials with 5 mis of preservative (0.2 gram sodium bisuifate/ml water) and a stirring bar and one 2-oz glass or VOA

for additional tests, extra sample, and moisture. Option 2: 2 EnCore samplers to be preserved with sodium bisulfate in the lab within 48
hours of collection and one 2-0z glass container. See Section 6.3 for details.

’For TCLP Holding Times: From Collection to From TCLP Ext. to
TCLP Extraction Preparative Ext.

Propenrty of TestAmerica Incorporated— Specialized Assays,
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Volatiles 14 days
Semivolatiles, Pesticides, Herbicides 14 days
Mercury 28 days
Metals, except Mercury 180 days

'"Recommended (not regulatory) holding time is 14 days.
""Recommended (not regulatory) holding time is 72 hours.

Container Material Code:

P = Plastic

G =Glass ‘

AG = Amber glass 4
WMG/T = Wide-mouth glass with Teflon-lined cap
VOA = Volatile Organic Analysis vial

AGIT = Amber glass with Telon-lined cap

G/T = Glass with Teflon-lined cap

Property of TestAmerica Incorporated— Specialized Assays,

NA
7 days
NA
NA

Date: November 30, 1999
Revision No: 0
Section No: 6
Page 22 of 22
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180 days
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Section 7.0
Sample Custody and Handling

The sample management procedures used at TestAmerica — Specialized Assays, Inc. are designed
to ensure that sample integrity is maintained and documented.

7.1 Procedure to Assess Capability to Perform Work

It is the primary responsibility of the Operations Manager to manage workload in the
laboratory. Availability of capacity in the laboratory is contingent on both labor and
instrumentation. Because these variables can change, TestAmerica-Specialized Assays, Inc.
has developed mechanisms to pro-actively manage capacity. These mechanisms involve
constant communication and utilization of our Laboratory Information Management System
(LIMS). Outlined below is TestAmerica-Specialized Assays, Inc. procedures for managing
workload: . '

All analytical work is checked into LIMS and is given a unique sample job number. It is the
responsibility of the departmental supervisor to review the incomplete worklist daily with the
analysts and bring any problems with scheduling to the Operations Manager.

The Operations Manager maintains a détailed status report which provides detailed
information on all jobs that are logged into the laboratory. This information includes the due
date and incomplete summary. Scheduling and instrument issues on a department by
department basis are discussed and resolved. The Technical Services Manager also
presents any large quotation information to the Operations Manager so that new work
capacity can be discussed. The Operations Manager tracks departments with limited capacity
or scheduling issues and passes this information to Client Services to notify clients.

7.2 Chain of Custody (COC)

The purpose of the COC (Figure 7-1) is to supply a detailed record of the sample description,
collection information, and any transfer of custody from sample collection through sample
receipt into the laboratory. The sample collector is responsible for the care and custody of the
samples until properly dispatched to the receiving laboratory or tumed over to the sample
custodian or designee. The sample collector must assure that each container is in his/her
physical possession or in his/her view at all times, or stored in such a place and manner to
preclude tampering. Samples should be delivered to the laboratory as soon as possible.

NOTE: Independent couriers are not required to sign the COC form. The COC is usually kept
in the sealed sample cooler. The receipt from the courier should be kept with the Chain of
Custody document.

If samples are identified for legal/evidentiary purposes on the COC, login will complete the
custody seal (Figure 7-2), retain the shipping record with the COC, initiate an intemal COC

(Figure 7-3) for laboratory use by analysts and a sample disposal record (Figure 7-4). (See
7.6 for sample disposal.)

7.3 Sample Receipt Protocols

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Sample acceptance, receipt, tracking and storage procedures are fully detailed in
TestAmerica-Specialized Assays, Inc.'s sample management standard operating
procedures. These procedures are summarized in the following sections:

7.3.1

732

When samples arrive at TestAmerica-Specialized Assays, Inc., the login personnel
inspect the coolers and samples. The integrity of each sample must be determined by
comparing sample labels (Figure 7-5) or tags with the COC and by visual checks of
the container for possible damage. Al findings are documented on the Cooler
Receipt Form (Figure 7-6). Any problems or deviations are also recorded on the
Sample Receipt Problems form (Figure 7-7) for notifying the client

Inspection of samples include a check for:

7.3.1.1 Complete documentation to include sample identification, location, date and
time of collection, collector's name, preservation type, sample type and any
additional comments conceming the samples.

7.3.1.2 Complete sample labels to include unique identification in indelible ink.
7.3.1.3 Use of appropriate sample containers.

7.3.1.4 Adherence to holding times as specified in the test method and/or
summarized in Section 6.

7.3.1.5 Adequate sample volume for required analyses.

7.3.1.6 Damage or signs of contamination to sample container. Volatile vials are also
inspected for headspace.

7.3.1.7 Check and record the temperature of the samples that require thermal
preservation. Samples shall be deemed acceptable if amival temperature is
either within [+/- 2 °C] of the required temperature or the method range or
state-specific range, e.g., for North Carolina the acceptable range is 1-4.4
°C . Sampiles that are hand delivered immediately after collection may not be
at the required temperatures; however if there is evidence that the chilling
process has begun, such as the amival on ice, the samples shall be
considered acceptable. This will be documented on the COC.

7.3.1.8 Check for and record sample preservation as specified in the test method.
The pH of the sample is recorded. In the case of volatiles it is recorded on
the run log after analysis. Chiorine is checked on samples requiring
extractable organics, BOD, TOX, cyanide, fluoride, ammonia, TKN, CBOD
and Nitrate; presence or absence is recorded.

Samples received after normal working hours are to be left in their coolers and placed

in the walk-in cooler. The person receiving the samples must sign, date and record
the time and temperature the cooler was received on the COC.

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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7.3.3 Any deviations from the checks described in section 7.3.1 that question the suitability
of the sample for analysis, or incomplete documentation as to the tests required will
be resolved by consultation with the client. If the sample acceptance criteria are not
met, the laboratory shall either :

1. Retain all corespondence and/or records of communications with the client
regarding the disposition of rejected samples, or

2. Fully document any decision to proceed with sample analysis that does not
meet sample acceptance criteria.

Note:
North Carolina requires that they be notified when samples are

processed that do not meet sample acceptance criteria.

Sample Log-in and Laboratory Tracking .

All samples that are received by TestAmerica — Specialized Assays, Inc. are logged into the
LIMS to allow the laboratory to track and evaluate sample progress. The LIMS assigns a job
identification number to the project and a sample identification number. A sample may be
composed of more than one bottle since different preservatives may be required to perform
all analyses requested. The LIMS will generate a sample label which is attached to each
bottle of the sample. '

The sample(s) are then logged in according to the instructions provided by the client on the
COC, considering the following:

741 Dates and times - Sampling dates and times, received dates and times, and due

dates are entered into the Laboratory Information Management System (LIMS). If
there is a problem with the holding times of the samples, Client Services will notify the
client. If the holding times are short but not exceeded, the Operations Manager
should be notified so that processing can begin to meet holding times.

7.42 Containers — A sample may be composed of more than one bottle since different
preservatives may be required to perform all analyses requested. A unique sample
number is assigned to the sample set of containers by LIMS. The LIMS will generate
a sample label to attach to each container of the sample. One of the labels is placed
onto the COC to complete the link between the original sampling document and the
sample containers. This sample number will now serve to track and identify the
sample throughout the laboratory.

7.43 Information — Each sample will have the following information entered into LIMS:
laboratory project number; sample number; sample identification/description; client
name, address, phone, and fax; date and time collected; date and time received by
Specialized Assays; sampler's name; types and number of sample containers
received; analysis requested; the state of origin of the sample; the sample condition;

Property of TestAmerica Incorporated - Specialized Assays, inc.
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and the due date. Copies of the COC are printed for the project folder; the original
COC and any related documents are stored in the original COC files. :

7.44 Sample storage — Once a sample is logged into LIMS, it is available for analysis. The -

samples are transferred to the appropriate location. Sample for volatile organics
analysis are stored in the isolated Volaﬁles refrigerator. See Section 7.5 for more

deftails.

7.4.5 Login review — Sample creation logs are printed at the end of each login day; the
information entered into LIMS is checked against the COC.

Storage Conditions

The primary considerations for sample storage are temperature, cross-contamination and
security.

Section 6 summarizes the temperature and holding time protocols for various analytes.
Samples, sample fractions, extracts, leachates or other sample preparation products that
require thermal preservation shall be.kept at +/- 2° C of the test method requirements.
Those samples that have a specified storage temperature of 4° C may be stored at2 - 6 °C. If
the samples are from North Carolina or New Jersey, this temperature range should be 1-4.4
°C. . ’ :

All samples distributed into the lab are stored separately from standards and reagents used
for analyses to prevent any contamination. Samples are also stored away from food and
other potentially contaminating sources. Samples may not be stored in the refrigerator
compartment of a unit that has standards stored in the freezer compartment.

Access to the laboratory is controlied such that sample storage need not be locked at all
times unless a project specifically demands it. Samples are accessible to TestAmerica —
Specialized Assays, Inc. personnel only. Visitors to the laboratory are prohibited from
entering the refrigerator and laboratory areas unless accompanied by an employee of
TestAmerica Incorporated. Samples are retumed to the appropriate refrigerator after
sufficient sample has been obtained to complete the analysis.

Sample Disposal

Several possibilities for sample disposal exist: the sample may be consumed completely
during analysis, the sample may be retumed to the customer or location of sampling for
disposal, or the sample may be appropriately disposed by an approved waste disposal
contractor. Samples are normally maintained in the laboratory no longer than three months
from receipt unless otherwise requested.

The TestAmerica-Specialized Assays, Inc. standard operating procedure for sample and
waste disposal describes the details of all disposal procedures.

If a sample is part of litigation, the affected legal authority, sample data user, and/or submitter

of the sample must participate in the decision about the sample’s disposal. All
documentation and correspondence conceming the disposal decision process must be kept

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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on file. Pertinent information includes the date of disposal, nature of disposal (such as
sample depletion, hazardous waste facility disposal, retum to client), names of individuals
who conducted the arangements and physically completed the task. A Waste Dlsposal
Record (Figure 7-4) should be completed.

LIMS Security

The LIMS uses a password security system. All personnel have a login name which restricts
the access to system files based upon the level of security they are granted. All personnel
are given a unique “Tech Number” which must be entered each time the system is accessed.
This number tags each computer operation with the person initiating that operation, e.g., data
entry or data modification. The following are the levels of security granted lab personnel:

A. Access to all files, including LIMS configuration files and client data. Data
modification and database modification is allowed.

B. Access to data entry and sample inquiry. No data modification allowed.

C. Review only. No entry of data or modification of data is allowed.

The Division/Lab Manager, Technical Director, Quality As;uranoe Officer, and Director of
Technical Services are assigned level A. Analysts are assigned level B. Clerical personnel
are assigned security level C.

When an analytical method is completed, the analyst has made all calculations, and the data
has had intra-departmental review, data from the completed worksheet is entered into LIMS.
The LIMS generates an “echo” of the entered data which is then verified against the
manually created worksheet to check for possible entry errors.

The completed worksheet, the “echo” worksheet, and the raw data are finally approved by
either the Division/Lab Manager, Technical Director or his staff, Quality Assurance Officer, or

Technical Services Manager.

Final reports are reviewed against the COC by either the DivisiorvLab Manager, Technical
Director or his staff, Quality Assurance Officer, or Technical Services Manager. The report is
signed and released. The Operations Manager tells LIMS when final completion status is
achieved.

Computer Maintenance

The LIMS database is maintained by the Operations Manager and the Senior Vice-
president of Laboratory Operations. Technical support for the database system is
provided by Northwest Analytical Systems. AIX and hardware support is provided by
IBM. Daily, the LIMS database is backed up around noon and at the end of the day.
Once weekly, the entire LIMS is backed up, and these tapes are stored in a secured
vault off-site indefinitely.

For analytical instruments, data is stored on tape or a network for retrieval. Network
back-up occurs daily. As software is updated, copies of the out-of-date software are

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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retained. To date, no disposal of electronic or paper data has occurred,; it is archived for
retrieval potential.

Subcontracting

A subcontract laboratory is defined by TestAmerica Incorporated as a laboratory external
to the TestAmerica Incorporated network. However, there are some situations where a
network lab must be defined as a subcontract laboratory and requires client or agency
approval prior to use on a project. These requirements are discussed at the start of the

project.

A subcontract laboratory will be used only after approval is obtained from the client and
the quality of the laboratory is determined to be acceptable to the Quality Assurance
Officer using the criteria outlined. The Quality Assurance Officer is responsible for
identifying and initiating pre-qualification of the subcontract laboratory and managing the
subcontractor throughout project implementation.

7.9.1 Qualified laboratories must complete the Subcontracting Approval form (Figure 7-
8) and have the following on file with TestAmerica Incorporated prior to initiation
of any work (The following information is already on file with TestAmerica
Incorporated for intemal Iaboratones a Subcontracting Approval form is not
needed )

7.9.1.1 Copy of Quality Assurance Manual. Ensure data quality limits for relevant
methods are acceptable and that training procedures are adequate.

7.9.1.2 SOP for method. Some labs may not submit copies due to intemal
policies. In these cases, a copy of the first page and signature page of the
SOP is acceptable. The SOP can be examined if an on-site audit is
performed.

7.9.1.3 The most recent 2 sets of proficiency results and any associated
corrective action.

7.9.1.4 Copy of necessary certifications verifying that the required approvals are
current. Ensure that all needed analytes are included.

7.9.1.5 Example final report.

7.9.1.6 Technical staff summary — position, education and years of experience.
(Optional. May be part of QA Manual or Statement of Qualifications)

7.9.1.7 Price list or quotation.
7.9.1.8Insurance Certificate

7.9.2 Subcontractors in use prior to the effective date of this Section shall have six
months to come into compliance with these procedures.

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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7.9.3 These procedures do not apply to laboratories where the clients have previously
qualified the subcontractor laboratory. The client will assume responsibility for the
quality of the data generated from use of the subcontractor that TestAmenca

Incorporated has not qualified.

7.9.4 The Division/Lab Manager may waive this process temporarily to meet
emergency program needs. In the event this provision is utilized, the Corporate
Director of Quality Assurance will be informed, and the Quality Assurance Officer
will be required to verify adequacy of proficiency scores and certifications. The
Quality Assurance Officer will immediately request full documentation and qualify
the subcontractor under the provisions above within 30 calendar days.

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Figure 7-2: Example Custody Seal -
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CUE:TODY SEAL
Date o

Sigrmature

Boraaeret

- iooq«ﬂw Bmxdf’mducar

Property of TestAmerica incorporated — Specialized Assays, Inc.

1NY



Date: October 7, 1999

Revision No:
Section No:
Page 10 of 15
Figure 7-3. Intemal Chain of Custody
INTERNAL CHAIN OF CUSTODY
CLIENTID LABID CUENTID LABID
RELINQUISHED BY RECEIVED BY REASON DATE TIVE
intemalCOC QAF-2 2/20/98
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Figure 7-4: Sample Disposal Record
Sample # Shelf Bottle Day In Day Out Disposal
—
—
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Figure 7-5: Example Container Labels
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Figure 7-6. Cooler Receipt Form

Cooler Receipt Form
Client:
Cooler ReceivedOn: ___ And Opened On: By:
(Signature)
1. Temperature of Cooler when opened
2. Were custody seals on outside of cooler and intact?..................... Yes No
a. If yes, what kind and where:
b. Were the signature and date correct? ...............cc..c.oee..e....YEs No

3. Were custody papers inside COOIB?... oo i Yes No

4. \Were custody papers properly filled out (ink, signed, etc.)?............Yes No

5. Did you sign fhé custody papers in the appropriate place? ...... Yes No

6. What kind of packing material was used?

7. Was sufficient ice used (if appropriate)? ...... veeee....Yes No

8. Did all the bottles arrive in good condition (unbroken)? ..................Yes No

9. Were all bottle labels complete (#, date, signed, pres, etc.)? .......... Yes No

10. Did all bottle labels and tags agree with custody papers? .........Yes No

11. Were correct bottles used for the analysis requested? ............. Yes No

12. If present, were VOA vials checked for absence of air bubbles and noted if found?...Yes
No ‘

13. Was sufficient amount of sample sent in each bottle?...............Yes No
14. Were correct preservatives used?.............c.ccceeevveivenrvneen..... Y€ NO
15. Corrective action taken, if necessary:

a. Name of person contacted:
. b. Date:
Cooler Receipt Form LF-1 10/8/99

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Figure 7-7. Sample Receipt Problems Form
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SAMPLE RECEIPT PROBLEMS

DATE RECEIVED

LOGIN INITIALS

PROBLEM(S):

602 LIST- FULL OR BTEX

TPH METHOD?

NO COC - PLEASE FAX

OUT OF HOLDING TIME-- TEST

TEMPERATURE UPON RECEIPT

ACCT NO.

COMPANY

Client Sves Rep:

EDB METHOD?
METALS LIST?
TCLP WHAT?

NO ANALYSIS REQUESTED

" HERB LIST- LONG OR SHORT?

SATURDAY DELIVERY MARKED?

OTHER:

RESOLUTION:

Spoke to: Date: Time:

Spoke to: Date: Time:;

Spoke to: Date: Time:

Sample Receipt Problems TSF-1 10/112/99

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Figure 7-8: Subcontracting Laboratory Approval
SUBCONTRACTING LABORATORY APPROVAL
Reference: Section 7 — Quality Assurance Manual —
Date:
Laboratory:
Address:
Contact:
Phone: Direct Fax
Date Received Re\;iewed/ Accepted Date

Requested Item

QA Manual

Copy of State Certification’

State Audit with Corrective Action
Response (or NELAC or A2LA Audit)

Most Recent 2 Sets of WP/WS Reports
with Corrective Action Response’

Summary List of Technical Staff and
Qualifications

SOPs for Methods to Be Loadshifted®

Insurance Certificate

Sample Report

1 - Required when emergency procedures are implemented. i
2 - Some labs may not submit copies due to internal poficies. In these cases, a copy of the first page and signature page of the

SOP is acceptable.

On Site Audit Planned: YES NO If yes, Date Completed:

Comments:

Lab Acceptable for Sub-Work: YES NO

QA Officer:

Division Manager:

Date:

Date:

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Section 8.0
Analytical Procedures

8.1.1 Method Sources

8.1.2

The analytical methods used are those currently accepted and approved by the
U. S. EPA, NIOSH, and the state or territory from which the samples were
collected. Reference manuals include:

Methods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020,

Standard Methods for the Examination of Water and Wastewater,
Federal Register, 40 CFR Parts 136, 141, 172, 173, 178, 179 and 261,
Test Methods for Evaluatlng Solid Waste, thsmal Chemical Methods, EPA
SW-846,
NIOSH Manual of Analytical Methods,
Methods for the Determination of Organic Comgounds in Drinking Water,

- EPA/600/4-88/039,

Methods for Detenmnatlon of Toxic Orqanlc Compounds in Air._EPA
Methods

and selected analytical methods approved and cited by U. S. EPA.

Other reference procedures for non-routine analyses may include methods
established by specific states (e.g., Underground Storage Tank methods) or
ASTM. Sample type, source, and the goveming regulatory agency requinng the
analysis will determine the method utilized. Specific analytical procedures used
by TestAmerica - Specialized-Assays, Inc. are listed in Section 5 (Quality
Assurance Objectives).

Standard Operating Procedures

TestAmerica - Specialized-Assays, Inc. has developed Standard Operating
Procedures (SOPs) for all routine analytical procedures and laboratory -
operations; these are specifically adapted to our laboratory. The method SOPs
derive from the most recently promuigated/approved, published method. All
SOPs are controlled in the laboratory: numbered sequentially, approved and
signed by the department supervisor, Division/Lab Manager, Technical Director,
and Quality Assurance Officer, dated with an effective date, repiaced in
controlled manuals or placed in a read only format on the network, and archived
when updated. Procedures for preparation, review, revision and control are
incorporated by reference to Corporate SOPs: CP01-01 (Writing a Standard
Operating Procedure (SOP)) and CP01-02 (Distribution and Control of Standard

Property of TestAmerica Incorporated — Specialized-Assays, Inc.
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Operating Procedures and the QA Manual). All SOPs must be reviewed at least
annually.

Each method SOP must contain a minimum of the following: identification of the
test method; applicable matrix or matrices; method detection limit (procedure);
scope and application, including components to be analyzed; summary of the
test method; definitions; interferences; safety; equipment and supplies; reagents
and standards; sample collection, preservation, shipment and storage; quality
control; calibration and standardization; procedure; calculations; method
performance; pollution prevention; data assessment and acceptance criteria for
quality control measures; corrective actions for out-of-control or unacceptable
data; waste management; references; and any tables, diagrams, flowcharts and

validation data.

A general SOP must contain scope/application, definitions, safety issues,
procedure, documentation, contingencies, attachments, and references.

Requirements for Method Staft-up L

Before the laboratory may institute a new method (i.e., new to TestAmerica -
Specialized-Assays, Inc.) and begin reporting results, it must write an SOP,
demonstrate satisfactory performance, and conduct a method detection limit
study. There may be other requirements as stated within the published method or
regulations (i.e., retention time window study, instrument detection limit). The
method may be a recognized and published method or it may be a performance-
based method. Procedures for start-up of a performance based method are
incorporated by reference to the NELAC website “Quality Systems Guidance”
documents.

Note: In some instances a situation may arise where a client requests that an
unusual analyte be reported using a method where this analyte is not normally
reported. If the analyte is being reported for regulatory purposes, the method
must meet all procedures outlined within this Quality Assurance Manual (SOP,
MDL, Demonstration of Capability). If the client states that the information is not
for legal or regulatory purposes, the result may be reported as long as the
following criteria are met: 1) the instrument is calibrated for the analyte to be
reported using the criteria for the method and ICV/CCYV criteria are met (unless
an ICV/CCV is not required by the method); 2) the reporting limit is set at or
above the first standard of the curve for the analyte; 3) the client request is
documented, and the lab informs the client of its procedure for working with
unusual compounds: The final report may be footnoted: Report limit is based on
the low standard of the calibration curve.

8.1.3.1 Demonstration of Capability

Propenrty of TestAmerica Incorporated — Specialized-Assays, Inc.
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A Demonstration of Capability (DOC) must be made prior to using any
test method to report results, and at any time there is a significant.
change in instrument type, personnel or test method.

In general, this demonstration does not test the performance of the
method in real world samples, but in the applicable and available clean
matrix, e.g., water, solids and air. However, actual sample spike results
may be used to meet this standard, i.e., at least four consecutive matrix
spikes. For analytes which do not lend themselves to spiking, e.g., TSS,
the demonstration of capability may be performed using quality control
samples.

a) The spiking standard used must be prepared independently from
those used in instrument -calibration.

b) The analyte(s) shall be diluted in a volume of clean matrix sufficient to
prepare four aliquots at the concentration specified by a method or if
unspecified to a concentration approximately 10 times the laboratory
calculated quantifation limit. ’

c) At least four aliquots shall be prepared and analyzed according to the
test method either concurrently or over a period of days.

d) Using all of the results, calculate the mean recovery in the appropriate
reporting units and the standard deviations for each parameter of
interest. ) )

e) When it is not possible to determine mean and standard deviations,
such as for presence, absence and logarithmic values, the laboratory

will assess performance against criteria described in the Method SOP.

f) Compare the information obtained above to the corresponding
acceptance criteria for precision and accuracy in the test method (if
applicable) or in laboratory generated acceptance criteria (LCS or
interim criteria) if there is no mandatory critena established. If any one
of the parameters do not meet the acceptance criteria, the
performance is unacceptable for that parameter.

g) When one or more of the tested parameters fail at least one of the
acceptance critera, the analyst must proceed according to 1 or 2..
1) Locate and correct the source of the problem and repeat the test

for all parameters of interest beginning with ¢) above.

2) Beginning with c¢) above, repeat the test for all parameters that
failed to meet criteria. Repeated failure, however, will confirm a
general problem with the measurement system. If this occurs,
locate and correct the source of the problem and repeat the test
for all compounds of interest beginning with c) above.

h) A certification statement (see Figure 8-1) shall be used to document
the completion of each demonstration of capability. A copy of the
certification is archived in the analyst's training folder.

i) Methods on line prior to the effective date of this Section shall be
updated to the procedures outlined above as new analysts perform
their demonstration of capability. A copy of the new record will replace

Property of TestAmerica Incorporated — Specialized-Assays, Inc.
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that which was used for documentation in the past. At a minimum the
precision and accuracy of four mid-level laboratory control samples
must have been compared to the laboratory’s quality control
acceptance limits.

8.1.4 Analyst Training

TestAmerica - Specialized-Assays, Inc. recruits, trains, and maintains an
analytical staff with the education and technical knowledge necessary to perform
appropriate analytical methods. The training program consists of defined job
descriptions and evidence of an analyst’s experience and performance. An
experienced analyst or the supervisor trains a new analyst and documents the
topics covered during the training. A form such as that found in Figure 8-2 may
be used. Prior to the completion of an analyst’s demonstration of capabilities, all
work must be reviewed and initialed by the trainer. New analysts must also
participate in a preliminary QA/QC presentation or overview discussion with the
QA Officer. All analysts are required to meet safety training requirements outlined
in the safety manual. Employee training files contain the following information:

8. 1 .4.1A completed Personnel Qualifications form or resume (see Figure 8-3).

8.1.4.2 A statement that he/she has read and understood the latest version of
pertinent SOPs. -

8.1.4.3 A statement that he/she has read and understood the latest version of the
Quality Assurance Manual.

8.1.4.4 An annual signing of TestAmerica Incorporated’s Quality Ethics Policy
(Appendix 1). This policy outlines ethical and legal responsibilities and
discusses penalties for improper, unethical or illegal action.

8.1.4.5A Demonstration of Capabilities for all methods performed — both initial

(see Figure 8-1) and continued proof of proficiency. Analysts hired prior to

the effective date of this section may summarize their training on the form

provided in Figure 8-4. Proof of continued proficiency must be

documented by following one of the procedures listed below on an annual

basis:

a) Acceptable performance of a blind sample (single blind to the
analyst). See Figure 8-5 for example summary form that may be used.

b) Another demonstration of capability.

¢) Successful analysis of a blind performance sample on a similar test
method using the same technology (e.g., GC/MS volatiles by purge
and trap for 524.2, 624 or 5030/8260) would only require
documentation for one of the test methods. See Figure 8-5 for
example summary form that may be used.

d) At least four consecutive laboratory control samples with acceptable
levels of precision and accuracy;

Property of TestAmerica Incorporated — Specialized-Assays, Inc.



Date:November 30, 1998

Revision No: 1]
Section No: 8
Page Sof 15

e) If a)-d) cannot be performed, analysis of authentic samples that have
been analyzed by another trained analyst with statistically
indistinguishable results.

8.1.4.6 As stated in the “Manual for the Certification of Laboratories Analyzing
Drinking Water, Fourth Edition®, performance of drinking water analysis
also requires the following additional training and documentation before
an analyst is allowed to independently produce data. Prior to the
completion of these items, all work must be reviewed and initialed by the
trainer. The following must be available:
a) Satisfactory analysis of an unknown sample.
b) Demonstrate acceptable results for method detection.

8.1.4.7 Documentation from training courses or workshops relevant to the
employees position. Documentation might include a copy of the agenda
and any certificate received.

8.1.4.8 The Quality Assurance Department maintains a training summary that
tracks which analysts have fulfilled the training requirements listed above
for each method. This tracking is performed as part of the Internal Audit
program (Section 14 — Performance and System Audits).

8.2 Laboratory Operations
8.2.1 Glassware
8.2.1.1 Glassware Specifications

All volumetric glassware must be Class A. Pyrex glass should be used
where possible. For safety purposes, thick-wall glassware should be
used where available.

8.2.1.2 Glassware Cleaning

The proper technique for cleaning glassware depends upon the intended
use of the glassware being cleaned. The goal is to remove all
substances from the glassware that might interfere with the analysis.
Water-soluble substances can be removed with tap water followed with
multiple rinses with laboratory-grade water. In some instances, detergent
may be required. Detergent washings should be followed by three rinses
with analyte-free water. Specific guidelines can be found in Table 8-1.

8.2.1.3Glassware Storage

Once cleaned, glassware is capped, inverted or covered for storage in a
designated cabinet, away from bulk chemicals or reagents.

Property of TestAmerica Incorporated - Specialized-Assays, Inc.
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8.2.2 Reagents/Standards
8.2.2.1Purchase

The nature of the analytical laboratory demands that all material used in
any of the procedures is of a known quality. The wide variety of materials
and reagents available makes it advisable to specify the name, brand,
and grade of materials to be used in any determination. This information
is contained in the method SOP. The analyst should determine the
vendor, prepare a purchase request, obtain the Technical Director’s
approval for its purchase, and fumish the signed request to the
purchasing manager. It is the responsibility of the purchasing manager to
place the order, receive the shipment, and date the material when

received.

Material Safety Data Sheets are kept in a central location known to all
personnel. Anyone may review these for relevant information on the safe
handling and emergency precautions of on-site chemicals.

8222 Speciﬁcations

a) There are many different grades of analytical reagents available to the
analyst. All methods in use in the laboratory specify the grade of
reagent that must be used in the procedure. If the quality of the
reagent is not specified, it may be assumed that it is not significant in
that procedure and, therefore, any grade reagent may be used. It is
the responsibility of the analyst to check the procedure carefully for
the suitability of grade of reagent.

b) Chemicals must not be used past the manufacturer's expiration date
and must not be used past the expiration time noted in a method
SOP. If dates are not provided, the laboratory may contact the
manufacturer to determine an expiration date.

¢) Records of manufacturer's certification and traceability statements are
maintained in files or binders in each laboratory section. These
records include date of receipt, lot number (when applicable) and
expiration date (when applicable). )

d) Reagents or working standards that are prepared in house shall be
recorded in a logbook: dated, initialed by the analyst preparing the
reagent or standard, and entered in the logbook with a unique
designation for tracking purposes. The tracking procedure for all
standards requires that standards be given the identification A-B-C-D-
E, where A represents the standard logbook number; B signifies
whether the standard is stock, working, intermediate, spiking, or
surrogate; C represents the initials of the person preparing or
receiving the standard material; D represents the page number of the
logbook where the entry was made; and E represents the entry
number. For example, a standard may be designated 1-S-MD-59-

Property of TestAmerica Incorporated —~ Specialized-Assays, Inc.
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100. Each standard must be properly labeled with the standard
number, description, concentration (if appropriate) and expiration
date.

e) Commercial materials purchased for preparation of calibration
solutions, spike soiutions, etc. are usually accompanied with an assay
certificate or the purity is noted on the label. If the assay purity is 96%
or better, the weight provided by the vendor may be used without
correction. If the assay purity is less than 96% a correction will be
made to concentrations applied to solutions prepared from the stock
commercial material.

f) Only Class A glassware shall be used in the preparation of any
standard or reagent. Any material used in the preparation of a
reagent must meet or exceed the quality of the standard or reagent
chemical, e.g., solvents used in the preparation of organic standards.

g) Wherever possible, such as for metals, all standards must be
traceable to NBS/NIST standards. Organic standards must be
purchased from reputable vendors providing documentation certifying
their purity and concentration. Traceability records must be
maintained by the department supervisor for all standards used in his
department. The record must include the lot number, expiration date,
date received, and purity.

h) Water used in the preparatlon of standards or reagents must be of at
least laboratory-grade Type Il.. Type Il has been processed through
activated carbon to remove organics and a reverse osmosis system,; it
must have a resulting conductivity of less than 2.0 micromhos. The
conductivity is checked and recorded daily. If the water's conductivity
exceeds the specified limit, the Technical Director must be notified
immediately in order to notify all departments, decide on cessation
{based on intended use) of activities, and make arrangements for
correction.

i) The laboratory may purchase reagent-grade water for use in the
determination of volatile organics. This water must be certified
“volatiles-free.”

8.2.2.3 Storage
Reagent and chemical storage is important from the aspects of both
reagent integrity and safety. Light-sensitive reagents may be stored in
brown-glass containers. Table 8-2 details specific storage instructions.

Table 9-2 (Standard Sources and Preparation) notes storage conditions
for standards.

8.2.3 Waste Disposal

TestAmerica - Specialized-Assays, Inc. collects, stores, packages, labels, ships,
and disposes of wastes in a manner which ensures compliance with all federal,

Property of TestAmerica Incorporated — Specialized-Assays, Inc.
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state, and local laws, regulations, and ordinances. Procedures are designed to
minimize employee exposure to hazards associated with laboratory-generated
wastes and to afford maximum environmental protection.

A waste is a hazardous waste fif it is listed in 40 CFR Part 261.30-261.33 or fails
any of the criteria in 40 CFR Part 261 Subpart C. Personal knowiedge of the
waste’s characteristics must also be considered. Hazardous wastes must be
segregated, labeled approprately, stored in a designated waste disposal area,
and disposed of by a commercial waste disposal company. The Hazardous
Waste Coordinator is responsible for maintaining the on-site system to prepare
the wastes for disposal, scheduling removal by the contractor, maintaining
records, and assuring that the contractor is permitted, reputable, and trustworthy.
The selection of a waste transporter must be predicated on their being permitted
to transport hazardous wastes coupled with an absence of RCRA/DOT violations
and a proven record of successful performance.

Waste Disposal procedures.are detailed in SOP SA10-83.0. Waste solvents
from organic extractions and glassware cleaning are stored in drums labeled
“Waste Flammable Liquid, N. O. S.” Organic solvents containing PCBs are
segregated for disposal with the appropriate manifest. Extracts are archived for
30-60 days before transferal to the appropriate drum for disposal. On a case-by-
case basis, samples may be retumned to the client; otherwise, the samples are
disposed of in accordance with current waste regulations. Sample containers are
crushed prior to disposal. Samples known to be very hazardous (e.g., high
cyanide) are isolated for special consideration.

Records related to the generation and disposal of hazardous wastes are retained
as permanent facility records. Records to be maintained include the following:
manifests, inspection reports, waste analysis data, annual reports, certificates of
disposal, facility audit reports and documentation of correspondence with federal,
state or local regulatory authorities.

Property of TestAmerica Incorporated — Specialized-Assays, Inc.
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Table 8-1: Laboratory Glassware Cleaning Guidelines

Laboratory Glassware Cleaning Procedures

Analysis/Parameter Clﬁning Procedure (in specified order)

Extractable Organics Soivents: 13, 1, 2, 3, 4, 5 or 7, (6 or 8 optional), 15, 17
(including Pesticides and

Herbicides) Or Muffle: 13, 1, 2, 3, 4, 14, 15,17

Or Oxidizer: 13,1, 2, 3, 16, 3, 4, 15, 17
Purgeable Organics 1, 2, 3, 4, (7 optional), 11

Or1, 2, 3, 4, (5 optional), (8 optional), 11
Trace Metals 1,2,3,4,10,4

Teflon Microwave Vessels

Nutrients and other Wet 1,2,3,4,9,4
Chemistry

Minerals, Demand, CN and 1,2, 3,4
Phenols

Residues 1,2, 3,4,12

Key to laboratory glassware cleaning procedures:

1
2

Remove all labels using sponge or acetone.

Wash with hot tap water, a brush to scrub inside glassware and stopcocks and other
smalil pieces, if possible, using a suitable laboratory-grade detergent:
Organics - Liquinox, Alconox or equivalent,

Inorganic Anions — Liquinox or equivalent,

Inorganic Cations — Liquinox, Acationox, Micro or equivalent.

Rinse thoroughly with hot tap water.

Rinse thoroughly with deionized water.

Rinse thoroughly with pesticide-grade acetone.

Rinse thoroughly with pesticide-grade methylene chloride.

Rinse thoroughly with pesticide-grade methanol.

Rinse thoroughly with pesticide-grade hexane.

Rinse or soak with 1:1 HCI.

Rinse or soak with 10% HNO;.

Bake at 105°C for 3-4 hours (Note: Class A volumetric glassware should not be baked.)

Bake crucibles at 105°C or 180°C for 1 hour (prior to use as per method).
After use, rinse with solvent used.

Drain, then heat in muffle fumace for 15-30 minutes.

Store inverted or capped with suitable material or container stopper.
Soak in oxidizing agent: chromic acid or equivalent.

Rinse with solvent used in analysis as the last step prior to use.
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TABLE 8-2
STORAGE OF REAGENTS AND CHEMICALS

CHEMICAL STORAGE
REQUIREMENTS

Concentrated acids and bases

Standards for metals analysis

Standards for extractable organics

Standards for volatile organics

Bulk dry chemicals

Working solutions containing organic compounds
Working solutions containing only inorganics
Flammable solvents

Non-flammable solvents

OCONOONBEWN

STORAGE REQUIREMENT KEY

1.

© ®© N o

Stored in the original containers in acid/base cabinets. All organics must be

‘stored separately.

Stored at room temperéture in the standards cabinet of the metals
department. '

Stored at temperatures below 0 degrees C in the department.

Neat standards are stored at room temperature in the standard cabinet in the
department. Stock solutions and working solutions are stored in the freezer.

Bulk reagents are stored at room temperature in the reagent storage room of
the laboratory.

Stored refrigerated at 1-4 degrees C in the departments.
Stored at room temperature in the department; refrigeration is optional.
Stored in solvent cabinets in the organic extraction laboratory.

Stored separately from the flammable solvents in cabinets in the organic
extraction laboratory.
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Figure 8-1: Demonstration of Capability Documentation

DEMONSTRATION OF CAPABILITY (DOC)

Laboratory Name:

Laboratory Address:

Method: Matrix:

Date: Analyst(s):

Source of Analyte(s):

Analyﬁcal Runs (units)
Analyte Conc. Average % | %RSD

(units) 1 2

Recovery

Analyte
Name

RSD = Percent relative standard deviation = 100s/X percent.

Attach raw data or reference location:

Certification Statement:

We, the undersigned, certify that:

1.

Environmental Laboratory Accreditation Program, has met Demonstration of Capability.

self-explanatory.

The test method was performed by the analyst(s) identified on this certification.

The cited test method, which is in use at this facility for the analysis of samples under the National

A copy of the test method and the faboratory-specific SOPs are available for all personnel on site.

The data asseciated with the method demonstration of capability are true, accurate, complete, and

All raw data necessary to reconstruct and validate these analyses have been retained at the facility,

and the associated information is well organized and available for review by authorized inspectors.

Analyst Signature

Technical Director Signature

- Quality Assurance Officer Signature-

Date

Date

Date

Property of TestA.mericavlncorporated - Specialized-Assays, Inc.
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Figure 8-2: Example Training Summary Form that may be Used to Document Training Topics

TRAINING SUMMARY

Trainee: Date:

Topic(s) of Training (circle): Non-Analytical (General) Analytical Method Instrument
SOPs Reviewed:
SOPs Signed-off in QA Office: Y/N

. METHOD/PARAMETER
Detailed Reference Method/SOP
Basic Method/Instrument Theory
Safety Precautions

Waste Handling

{nstrument

Routine Maintenance
interferences
Extraction/Preparation

Il. QUALITY CONTROL
_ Calibration Curve, Initial Calibration Verification (ICV) and Contlnumg Calibration Verification (CCV)
Precusnon/Accuracy
MDL Study

Review of Chain-of-Custody '
Documentation (sequences, malntenance logbooks/worksheets observations, modifications, standards)

QC Requirements (MS/MSD, LCS, Dups, Blanks, Surrogates, Intemal Stds, Interference Checks, etc.)
Miscellaneous QC (Retention Time Window Studies, IDL, ...)
Non-Conformance and Corrective Action Documentation

. DATA HANDLING AND REPORTING
___ Review Equations and Calculations (concentrations, dry/wet weight)
— Data Entry or Down-Loading
____ Significant Figures
—__ Reporting Dilutions

IV. GENERAL TRAINING
Attach sheet to describe what was discussed. General Training Topics might include: Sample

Receiving, Waste Disposal, Shipping, Safety, ....
Results of Start-up QC:
P&A Results Acceptable Y / N / NA. Attach copy of Demonstration of Capabilities
PE Sample Results Acceptable _Y /N /NA . Attach copy of Performance Evaluation Sample Resuits (Summary)

Comments (include any additional training requirements):

Trainee: Date:
Trainer: Date:
" Technical Director: Date:
QA Officer: Date:
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Figure 8-3: Example of a Personnel Qualifications Form
PERSONNEL QUALIFICATIONS

Name: )

Title:

Education

Number of Hours of Chemistry:

Laboratory Experience

Number years/months analytical chemistry experience:

Number years/months experience in current field:

Professional Experience

Description
Instruments and Techniques:

Briefly describe your relevant experience

Signature Date
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Figure 8-4: _
STATEMENT OF CAPABILITY
(Used to “Grandfather” in Current Analysts)

, has been performing the

following analyses:
(Since) (To)

(If additional space is needed, attach a separate sheet.)
The above analyst is proficient in the performance of the above listed analyses due to:

1) Analyst’'s experience.
2) Analyst has demonstrated the use and understanding of the SOP and referenced methods.

3) Acceptable results on past PT samples such as WP, WS or intemal PEs (attach dates of

performance).
OR
Acceptable Accuracy and Precision on four LCS replicates (attach data or reference location

of data).

Approved By: : : Date:

Supervisor:

QA:

Page of
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Figure 8-5: Example Form to Summarize PT Results

-PERFORMANCE TESTING SAMPLE RESULTS

Sample ID:
Division: Instrument: Analyst;
SCOP/Method: Date of Analysis:

PT Sample Source/Reference:

Was the PT Analysis: Double Blind Single Blind

Attach copy of PT Result Summary or Complete the Following Table:

If a PT sample with a known value (i.e., APG) is the source, then the acceptance criteria is the published
range associated with the 99% confidence level. If a PT sample is made from a laboratory stock standard,

then the acceptance range is in the method SOP.

Analyst Date:

v

Quality Assurance Date:

Property of TestAmerica Incorporated — Specialized-Assays, Inc.
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Section 9.0 .
Calibration Procedures and Frequency

Instrumentation Lists

Lists of the laboratory equipment (including manufacturer's name and model number)

used to analyze for the parameters listed in Section 5.0 (Quality Assurance Objectives)
are provided in Table 9-1.

Standard Traceability

Standard sources and preparation for laboratory use are provided in Table 9-2. Section
8.2.2 (Analytical Procedures) provides additional information regarding the tracking and
use of standards. Standard logbooks serve as a source of documentation to trace
internal working standards to primary (purchased) standards.

Calibration

Calibration requirements are divided into two parts: requirements for analytical support
equipment and requirements for instrument calibration.

9.3.1 Support Equipment

This section applies to all devices that may not be the actual test instrument, but
are necessary to support laboratory operations. These include but are not limited
to: balances, ovens, refrigerators, freezers, incubators, water baths, temperature
measuring devices, thermal/pressure sample preparation devices and volumetric
dispensing devices if quantitative results are dependent on their accuracy, as in
standard preparation and dispensing or dilution into a specified volume. A
summary of support equipment requiring calibration checks can be found in
Table 9-3.

Table 9-3 also includes acceptance limits and the proper action in response to
unacceptable results. Records of these calibration checks must be documented
and include (as appropriate):

9.3.1.1 Instrument model number or a specific lab identification.

9.3.1.2 Identification of standards used for the calibration check.

9.3.1.3 ‘ Performance tolerances.

9.3.1.4 Results of the calibration checks, the initials of the individual making the
check, and the date of the check.
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9.3.1.5 As appropriate, a reference for the procedure used to perform the
calibration check. ‘

Operational Calibration

The frequency, acceptance criteria and corrective action of instrument calibration
and standardization is summarized in Appendix 4 by method. Method specific
Standard Operating Procedures (SOPs) expand on the general discussion

following.

9.32.1 Calibration Standards

Calibration standards are prepared using the procedures indicated in
the Reagents and Standards section of the determinative method SOP.
However, the general procedures are described below.

a)

b)

For each analyte and surrogate (if applicable) of interest, prepare
calibration standards at the minimum number of concentrations as
summarized in Appendix 4. If a reference or mandated method does
not specify the number of calibration standards, the minimum
number is three, not including blanks or a zero standard.

The lowest concentration calibration standard that is analyzed
during an initial calibration establishes the method quantitation limit
based on the final volume of extract (or sample) described in the
appropriate sample preparation SOP.

The other concentrations define the working range of the
instrument/method or correspond to the expected range of
concentrations found in actual samples that are also within the
working range of the instrument/method. Results of samples not
bracketed by initial instrument calibration standards (within
calibration range) must be reported as having less certainty, e.qg.,
defined qualifiers or flags or explained in a case narrative (with the
exception of. ICP methods or other methods where the referenced
method does not specify two or more standards).

Given the number of target compounds addressed by some of the
organic methods, it may be necessary to prepare several sets of
calibration standards, each set consisting of the appropriate number
of solutions at different concentrations. The initial calibration will
then involve the analysis of each of these sets of the appropriate
number of standards (see Appendix 4).

All initial calibrations are verified with a standard obtained from a
second source or different lot and traceable to a national standard,
when available.

9.3.2.2 Extemal Standard Calibration Procedure

Property of TestAmerica incorporated—- Specialized Assays, Inc.
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General calibration procedures are described below for GC and HPLC
procedures using non-MS detection. The calibration procedures for
other techniques are described within the applicable method SOP.

External standard calibration involves comparison of instrument
responses from the sample to the responses from the target
compounds in the calibration standards. Sample peak areas (or peak
heights) are compared to peak areas (or heights) of the standards. The
ratio of the detector response to the amount (mass) of analyte in the
calibration standard is defined as the calibration factor (CF).

Peak Area (or Height) of the Compound in the Standard

CF=
Mass of the Compound Injected (in nanograms)

For multi-component analytes, see the appropriate method SOP for
information on calibration.

The CF can also be caiculated using the concentration of the standard
rather than the mass in the denominator of the equation above.
However, the use of concentrations in CFs will require changes to the
equations that are used to calculate sample concentrations.

Note: The inverse of this equation is also acceptable.
9.3.2.3 Internal Standard Calibration Procedure

Internal standard calibration involves the comparison of instrument
responses from the target compounds in the sample to the responses of
specific standards added to the sample or sample extract prior to
injection. The ratio of the peak area (or height) of the target compound
in the sample or sample extract to the peak area (or height) of the
intermal standard in the sample or sample extract is compared to a
similar ratio derived for each calibration standard. The ratio is termed
the response factor (RF), and may also be known as a relative
response factor in other methods.

In many cases, internal standards are recommended. These
recommended intemal standards are often brominated, fluorinated, or
stable isotopically labeled analogs of specific target compounds, or are
closely related compounds whose presence in environmental samples
is highly unlikely. If intermal standards are not recommended in the
method, then the analyst needs to select one or more intemal standards
that are similar in analytical behavior to the compounds of interest, and
not expected to be found in the samples otherwise. The use of specific
internal standards is available in the method SOP.
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Whichever intemnal standards are employed, the analyst needs to
demonstrate that the measurement of the internal standard is not
affected by method analytes and surrogates or by matrix interferences.
In general, internal standard calibration is not as useful for GC and
HPLC methods with non-MS detectors because of the inability to
chromatographically resolve many internal standards from the target
compounds. The use of MS detectors makes intemal standard
calibration practical because the masses of the intemnal standards can
be resolved from those of the target compounds even when
chromatographic resolution cannot be achieved.

When preparing calibration standards for use with intemal standard
calibration, add the same amount of the intemal standard solution to
each calibration standard, such that the concentration of each intemal
standard is constant across all of the calibration standards, whereas the
concentrations of the target analytes will vary. The intemal standard
solution will contain one or more internal standards and the
concentration of the individual intemal standards may differ within the
spiking solution (e:g., not all intemal standards need to be at the same
concentration in this solution). The mass of each intemal standard
added to each sample extract prior to injection into the instrument or to
each sample prior to purging must be the same as the mass of the
internal standard in each calibration standard. The volume of the
solution spiked into sample extracts should be such that minimal dilution
of the extract occurs (e.g., 10 uL of solution added to a 1 mL final
extract results in only a negligible 1% change in the final extract volume
which can be ignored in the calculations).

An ideal intemal standard concentration would yield a response factor
of 1 for each analyte. However, this is not practical when dealing with
more than a few target analytes. Therefore, as a general rule, the
amount of intemal standard should produce an instrument response
(e.g., area counts) that is no more than 100 times that produced by the
lowest concentration of the least responsive target analyte associated
with the intemal standard. This should result in a minimum response
factor of approximately 0.01 for the least responsive target compound.

For each of the initial calibration standards, calculate the RF values for
each target compound relative to one of the intemal standards as
follows:

A(s) x C(is)

- — —

RF =
A(is) x C(s)
where: ,
A(s) = Peak area (or height) of the analyte or surrogate.
A(is) = Peak area (or height) of the internal standard.
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C(s) = Concentration of the analyte or surrogate, in ug/L.
C(is) = Concentration of the internal standard, in ug/L.

Note that in the equation above, RF is unitiess, i.e., the units from the
two area terms and the two concentration terms cancel out. Therefore,
units other than ug/L may be used for the concentrations of the analyte,
surrogate, and internal standard, provided that both C(s) and C(is) are
expressed in the same units. The mass of the analyte and internal
standard may also be used in calculating the RF value.

9.3.24 Evaluéting the Linearity of the Initial Calibration

To evaluate the linearity of the initial calibration, calculate the mean CF
(extemmal standard calibration) or RF (internal standard calibration), the
standard deviation (SD), and the RSD as follows:

n

L 'Z(CF )]

MeanCF =CF =2 —
. n

_ SCFGY

MeanRF = RF = & ———
n

i(CF(i)—C"f)z |

SD =
n-—1

S (RF(i)- RF)?
SD = || =

n-—1

RSD = [f—ejxl 00
CF
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RSD = (—E—gjxl 00
RF

where n is the number of calibration standards and RSD is expressed
as a percentage (%).

If the RSD of the calibration or response factors is {ess than or equal to
the acceptance limit stated in Appendix 4 over the calibration range,
then linearity through the origin may be assumed, and the average
calibration response factor may be used to determine sample
concentrations. Corrective action procedures are outlined in Appendix 4
and expanded on in Section 9.3.2.5.

Percent RSD Corrective Action — Additional Information

Given the potentiaily large numbers of analytes that may be analyzed in
some methods, it is likely that some analytes may exceed the
acceptance limit for the RSD for a given calibration. In those instances,
the following steps are recommended, but not required.

a) The first step is generally to check the instrument operating
conditions. This option will apply in those instances where a linear
instrument response is expected. It may involve some trade-offs to
optimize performarnce across all target analytes. For instance,
changes to the operating conditions necessary to achieve linearity
for problem compounds may cause the RSD for other compounds to
increase, but as long as all analytes meet the RSD limits for
linearity, the calibration is acceptable.

b) If the RSD for any analyte is greater than the applicable acceptance
criteria in Appendix 4, the analyst may wish to review the results
(area counts, calibration or response factors, and RSD) for those
analytes to ensure that the problem is not associated with just one
of the initial calibration standards. If the problem appears to be
associated with a single standard, that one standard may be
reanalyzed and the RSD recalculated. Replacing the standard may
be necessary in some cases.

c) A third alternative is to narrow the calibration range by replacing one
or more of the calibration standards with standards that cover a
narrower range. If linearity can be achieved using a narrower
calibration range, document the calibration linearity, and proceed
with analyses. The changes to the upper end of the calibration
range will affect the need to dilute samples above the range, while
changes to the lower end will affect the overall sensitivity of the
method. Consider the regulatory limits or action levels associated
with the target analytes when adjusting the lower end of the range.
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NOTE: As noted in Sec. 9.3.2.1, the method quantitation limit is
established by the concentration of the lowest standard analyzed
during the initial calibration. Hence, narrowing the calibration range
by changing the concentration of the lowest standard will, by
definition, change the method quantitation limit. When the purpose
of the analysis is to demonstrate compliance with a specific
regulatory limit or action level, the laboratory must ensure that the
method quantitation limit is at least as low as the regulatory limit or
action level.

d) Inthose instances where the RSD for one or more analytes exceeds
the acceptance criteria, the initial calibration may still be acceptable
if the following conditions are met:

1) The mean of the RSD values for all analytes in the calibration is
less than or equal to the acceptance criteria. The mean RSD is
calculated by summing the RSD value for each analyte and
dividing by the total number of analytes. If no analyte has an
RSD above the acceptance criteria,. then the mean RSD
calculation’need not be performed.

2) The mean RSD criterion applies to all analytes in the standards,
regardless of whether or not they are of interest for a specific
project. In other words, if the target analyte is part of the
calibration standard, its RSD value is included in the evaluation.

3) The data user must be provided with either a summary of the
initial calibration data or a specific list of those compounds for
which the RSD exceeded the acceptance criteria and the results
of the mean RSD calculation.

NOTE: The analyst and the data user should be aware that the
use of the approach listed in Sec. 8.3.2.5(d)(1) (i.e., the average
of all RSD values </= the acceptance criteria) will lead to greater
uncertainty for those analytes for which the RSD is greater than
the acceptance criteria. The analyst and the data user should
review the associated quality control results carefully, with
particular attention to the matrix spike and laboratory control
sample results, to determine if the calibration linearity poses a
significant concem. If this approach is not acceptable for a
particular application, then the analyst may need to employ
another calibration approach (see Sec. 9.3.2.6) or adjust the
instrument operating conditions and/or the calibration range until
the RSD meets the acceptance critena.

Note: The procedure described in Section 9.3.2.5(d) is not
accepted by South Carolina.
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e) If all of the conditions in Sec 9.3.2.5 (d) are met, then the average
calibration or response factor may be used to determine sample

concentrations.

Use of other types of calibration (i.e., Linear Calibration Using a Least
Squares Regression or Non-Linear Calibration) may be described in
manufacturer's manuals or within a published method. These
procedures must be reviewed and approved by the technical director
prior to their use.

9.3.2.7 Retention Time Windows

Retention time windows are crucial to the identification of target
compounds. Absolute retention times are used for compound
identification in all GC and HPLC methods that do not employ internal
standard calibration. Retention time windows are established to
compensate for minor shifts in absolute retention times as a result of
sample loadings and normal chromatographic varnability. The width of
the retention time window should be carefully established to minimize
the occurrence of both false positive and false negative results. Tight
retention time windows may result in false negatives and/or may cause
unnecessary reanalysis of samples when surrogates or spiked
compounds are erroneously not identified. Overly wide retention time
windows may result in false posmve results that cannot be confirmed
upon further analysis.

The following subsections describe the approach used to establish
retention time windows for GC and HPLC methods.

NOTE: The criteria listed in this section are provided for GC and HPLC
procedures using non-MS or FTIR detection. Identification procedures
are different for GC/MS.

(a) Before establishing retention time windows, make sure that the
chromatographic system is operating reliably and that the system
conditions have been optimized for the target analytes and
surrogates in the sample matrix to be analyzed. Make three
injections of all single component standard mixtures and multi-
component analytes (such as PCBs) over the course of a 72-hour
period. Serial injections or injections over a period of less than 72
hours will result in retention time windows that are too tight.

(b) Record the retention time for each single component analyte and
surrogate to three decimal places (e.g., 0.007). Calculate the mean
and standard deviation of the three absolute retention times for each
single component analyte and surrogate. For muiti-component
analytes, choose three to five major peaks (see the determinative
methods for more details) and calculate the mean and standard
deviation of those peaks.

(c) If the standard deviation of the retention times for a target
compound is 0.000 (i.e., no difference between the absolute
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retention times), then the laboratory may either collect data from
additional injections of standards or use a defauit standard deviation
of 0.01 minutes. (Recording retention times to three decimal places
rather than only two should minimize the instances in which the
standard deviation is calculated as 0.000).

(d) The width of the retention time window for each analyte, surrogate,
and major constituent in multi-component analytes is defined as +/-
3 times the standard deviation of the mean absolute retention time
established during the 72 hour period. If the default standard
deviation in (c) is employed, the width of the window will be 0.03
minutes.

(e) Establish the center of the retention time window for each analyte
and surrogate by using the absolute retention time for each analyte
and surrogate from the calibration verification standard at the
beginning of the analytical shift. For samples run dunng the same
shift as an initial calibration, use the retention time of the mid-point
standard of the initial calibration.

() The laboratory must calculate absolute retention time windows for
each analyte and surrogate on each chromatographic column and
instrument.

(g) If the instrument data system is not capable of employing
compound-specific retention time windows, then the analyst may
choose a window that minimizes faise negatives and positives and
apply it to all compounds. As noted above, other approaches may
also be employed, but must be documented by the analyst. In
general you should not use a window greater than 0.2 to 0.3
minutes. If windows larger than this have been determined a cause
should be looked for and the windows should be redetermined.

(h) The surrogates are added to each sample, blank, and QC sample
and are also contained in each calibration standard. Although the
surrogates may be diluted out of certain sample extracts, their
retention times in the calibration standards may be useful in tracking
retention time shifts. Whenever the observed retention time of a
surrogate is outside of the established retention time window, the
analyst is advised to determine the cause and correct the problem
before continuing analyses.

9.3.2.8 Calibration Verification

The calibration relationship established during the initial calibration must
be verified at periodic intervals as specified in Appendix 4. The process
of calibration verification applies to both external standard and internal
standard calibration techniques, as well as to linear and non-linear

calibration models.
NOTE: The process of calibration verification referred to is

fundamentally different from the approach called "calibration” in some
methods. As described in those methods, the calibration factors or
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response factors calculated during calibration are used to update the
calibration factors or response factors used for sample quantitation.
This approach, while employed in other EPA programs, amounts to a
daily single-point calibration, and is not appropnate nor permitted in
procedures for trace environmental analyses.

As a general rule, the initial calibration must be verified at the beginning
of each 12 hour analytical shift during which samples are analyzed.
(Some methods may specify more frequent verifications — see Appendix
4). The 12 hour analytical shift begins with the injection of the calibration
verification standard (or the MS tuning standard in MS methods). The
shift ends after the completion of the analysis of the last sample or
standard that can be injected within 12 hours of the beginning of the
shift. A continuing instrument calibration verification must be repeated at
the beginning and end of each analytical batch for non-GC/MS
methods. The concentration of the calibration verification shall be
varied within the established calibration range. If an intemal standard is
used, i.e., GC/MS, only one continuing calibration verification must be
analyzed per analytical batch.

If the response (or calculated concentration) for an analyte is within the
acceptance limits (summarized in Appendix 4) of the response obtained
during the initial calibration, then the initial calibration is considered still
valid, and the analyst may continue to use the CF, RF, or % drift values
from the initial calibration to quantitate sample results. If the response
(or caiculated concentration) for any analyte varies from the mean
response obtained during the initial calibration by more than the
acceptance criteria, then the initial calibration relationship may no
longer be valid. If routine corrective action procedures fail to produce a
second consecutive (immediate) calibration verification within
acceptance criteria, then either the laboratory has to demonstrate
performance after corrective action with two consecutive successful
calibration verifications, or a new initial instrument calibration must be
performed. However, sample data associated with an unacceptable
calibration verification may be reported as qualified data under the
following special conditions:

¢ When the acceptance criteria for the calibration verification are
exceeded high, i.e., high bias, and there are associated samples
that are non-detects, then those non-detects may be reported.
Otherwise the samples affected by the unacceptable calibration
verification shall be reanalyzed after a new calibration curve has
been established, evaluated and accepted.

¢ When the acceptance criteria for the calibration verification are
exceeded low, i.e., low bias, those sample results may be reported if
they exceed a maximum regulatory limit/decision level. Otherwise
the samples affected by the unacceptable verification shall be
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reanalyzed after a new calibration curve has been established,
evaluated and accepted.

In keeping with the approach described for initial calibration, if the
average of the responses for all analytes are within that required in
Appendix 4, then the calibration has been verified. However, the
conditions in Sec. 9.3.2.5(d) also apply, e.g., the average must include
all analytes in the calibration, regardless of whether they are target
analytes for a specific project, and the data user must be provided with
the calibration verification data or a list of those analytes that exceeded
the limit. The effect of using the average of the response for all analytes
for calibration verification will be similar to that for the initial calibration -
namely, that the quantitative results for those analytes where the
difference is greater than the limit will include a greater uncertainty. The
analyst and the data user. should review the note in Sec. 9.3.2.5(d).

If the calibration does not meet the limit (either on the basis of each
compound or the average across all compounds), check the instrument
operating conditions, and if necessary, restore them to the original
settings, and inject another aliquot of the calibration verification
standard. If the response for the analyte is still not within the
acceptance critena, then a new initial calibration must be prepared.

Note: The altemnative procedure to verify calibration (similar to
9.3.2.5(d) is not accepted by South Carolina.

(a) Verification of Linear Calibrations

Calibration verification for linear calibrations involves the caiculation
of the percent drift or the percent difference of the instrument
response between the initial calibration and each subsequent
analysis of the verification standard. Use the equations below to
calculate % Dnft or % Difference, depending on the procedure
specified in the method SOP.

Calculated concentration - Theoretical concentration

% Dirift x 100
Theoretical concentration

where the calculated concentration is determined using the mean
calibration factor or response factor from the initial calibration and
the theoretical concentration is the concentration at which the
standard was prepared.
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CF(v) - CF
——x 100
CF

% Difference =

OR

RF(v) - RF
= x 100
RF

where CF(v) and RF(v) are the calibration factor and the response
factor (whichever applies) from the analysis of the verification
standard, and CF and RF are the mean calibration factor and mean
response factor from the initial calibration. Except where
superseded in certain determinative methods, the % difference or %
drift calculated for the calibration verification standard must be
within +/- 15% for each analyte, or averaged across all analytes
(see Sec 9.3.2.8), before any sample analyses may take place.

(b) Verification of a-Non-Linear Calibration

Calibration verification of a non-linear calibration is performed using
the percent drift caiculation described in (a). Calibration verification
must be acceptable before any sample analyses may take place. It
may also be appropriate to employ two standards at different
concentrations to verify the calibration. This is outlined in the
method SOP when used.

(c) Regardless of whether a linear or non-linear calibration model is
used, if either the percent drift difference critenon is not met, then no
sample analyses may take place until the calibration has been
verified or a new initial calibration is performed that meets the
specifications in Appendix 4 and those in the method SOP. If the
calibration cannot be verified after the analysis of a single
verification standard, then adjust the instrument operating conditions
and/or perform instrument maintenance, and analyze another
aliquot of the venfication standard. If the calibration cannot be
verified with the second standard, then a new initial calibration is
performed.

(d) All target analytes and surrogates, including those reported as non-
detects, must be included in a periodic calibration for purposes of
retention time confirmation and to demonstrate that calibration
verification criteria are being met. The frequency is noted in
Appendix 4.

(e) Calibration verification may be performed using both high and low
concentration standards from time to time. This is particularly true
when the ECD or ELCD is used. These detectors drift and are not
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as stable as FID or PID, and periodic use of the high and low
concentration standards serves as a further check on the initial
calibrafion. The concentrations of these standards should generally
reflect those observed in samples.

() Samples analyzed using external standards must be bracketed by
periodic analyses of standards that meet the QC acceptance criteria
(e.g., calibration and retention time). The results from these
bracketing standards must meet the calibration verification criteria
and the retention time criteria. However, if the standard analyzed
after a group of samples exhibits a response for an analyte that is
above the acceptance limit, and the analyte was not detected in any
of the previous samples during the analytical shift, then the sample
extracts do not need to be reanalyzed, as the verification standard
has demonstrated that the analyte would have been detected were

it present.
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Table 9-1: Year Put | Condition

Equipment/ into When

Instrument Manufacturer Model Number Serial Number | Service | Received

ICP - TRACE JARRELL - ASH 61 E 295490 1994 NEW

ICP - TRACE JARRELL - ASH 61 E 371590 1998 USED

AA PERKIN - 1100 7155 1991 NEW
ELMER

AA PERKIN - 5100 134574 1988 NEW
ELMER

MERCURY LEEMAN PS-200 1044AAG 1993 NEW

ANALYZER

MERCURY LEEMAN PS-200 61868 NEW

ANALYZER )

MICROWAVE CEM 2100 W1083 1993 NEW

MICROWAVE CEM 2100 WI1119 1994 NEW

ICP - TRACE JARRELL - ASH 61E 472790 1997 USED

MIDI - ANDREWS MCVAI1290374 1994 NEW

DISTILLATION GLASS

BLOCK LACHAT BD -46 - 1800229 1994 NEW

DIGESTOR

FLOW LACHAT 8000 A83000234 1995 NEW

INJECTION '

FLASHPOINT., FISHER 1787 1986 NEW

PENSKY-

MARTENS

FLASHPOINT. KOEHLER 892 1994 NEW

OPEN CUP

COD REACTOR HACH 901103566 1990 NEW

CALORIMETER PARR 5427 1986 NEW

pH /mv METER CORNING 220 12351 1991 NEW

pH/mv_METER ORION 611 66502 1993 NEW

TOC SHIMADZU 5050 29118894 1993 NEW

UV/VIS SHIMADZU 160 28D06563 1990 NEW

TURBIDI- HF DRT - 100 17370 1986 NEW

METER

CONDUC- ORION 126 9811050 1992 NEW

TIVITY METER

FLUORO- SEQUOIA - 450 B002262TV 1992 NEW

METER TURNER

KARL - BRINKMAN 684 16840013 1993 NEW

FISCHER TITRA.

OXYGEN ORION 97-08-00 1991 NEW

.PROBE

MIDI- WESTCO EASY-DIST EA-1006 1996 NEW

DISTILLATION
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Table 9-1: Year Put | Condition
Equipment/ into When
Instrument Manufacturer Model Number Serial Number | Service | Received
TOX MITSUBISHI TOX-10 SIGMA 75C01382 1996 USED
AUTO BOAT MITSUBISHI ABC 75A10673 1996 USED
ABSORPTION MITSUBISHI Sigma 10 7520591 1996 USED
UNIT
FLASHPOINT PETROLAB PMA-4 741 1997 NEW
TESTER, AUTO
ION CHROMA- METROHM MODEL 732 5142 1998 NEW
GRAPH .
ION CHROMA- METROHM MODEL 732 5122 1998 NEW
GRAPH
TOX MITSUBISHI SIGMA 10 75C00110 1998 USED
CENTRIFUGE BECKMAN ALLEGRA 6 ALS98K 14 1998 NEW
TOC W/SOLIDS SHIMADZU 5050A 36001337A 1999 NEW
OPTION
FLOW LACHAT FIA+ A83000-1328 1999 NEW
INJECTION :
ANALYZER o
INFRARED PERKIN - 1600 133083 1989 NEW
ELMER
OVEN BLUE M SWIITA SW3034 1989 NEW
OVEN BLUE M SWI7TA SW7252 1993 NEW
BALANCE METTLER AE240 N28161 1993 NEW
CENTRIFUGE FISHER 228 T 104 1988 NEW
CENTRIFUGE DYNAC 101 228144 1990 NEW
CHILLER NESLAB CFT-33 293223 1993 NEW
SONICATOR HEAT SYSTEMS W380 G8477 1988 NEW
SONICATOR HEAT SYSTEMS W380 G8162 1988 NEW
SONICATOR TEKMAR TM600 15204 1991 NEW
SONICATOR TEKMAR TM600 14017 1991 NEW
ZHE ROTATOR | MILLIPORE Z3 455TR4042 1990 NEW
3)
BALANCE DENVER INSTR. XS410 1995 NEW
ZHE PRESSURE | MILLIPORE T316 22361028 1993 NEW
pH METER ACCUMET 10 1994 NEW
H METER ACCUMET 15 1995 NEW
HOTPLATES THERMODYNE CIMAREC 3 1991 - | NEW
pH METER CORNING 220 5695 1993 NEW
ROTATOR ASSOC. DESIGN 3740-48BRE 1994 NEW
MASS SPEC HEWLETT 5972 3501A02427 1995 NEW
PACKARD
GC HEWLETT 5890-11 3336A59104 1995 NEW
PACKARD
MASS SPEC HEWLETT 5972 3501A02691 1995 NEW
PACKARD
GC HEWLETT 5890-11 3336A60053 1995 NEW
PACKARD
'GC w/ECD & PERKIN ELMER AUTOSYS 610N3070615 1994 NEW
ECD -
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Table 9-1: Year Put | Condition
Equipment/ { into When
Instrument Manufacturer Model Number Serial Number | Service | Received
GC w/ECD & TREMETRICS 9001 940122 1993 NEW
ECD & NPD
GC w/FID PERKIN ELMER AUTOSYS 610N5021308 1993 NEW
GC w/FID PERKIN ELMER AUTOSYS 610N4031405 1992 NEW
GC w/FID PERKIN ELMER AUTOSYS 610N0092801 1992 NEW
GC w/FID PERKIN ELMER AUTOSYS 610N1040206 1992 NEW
GC w/PID & FID | TREMETRICS 9001 950237 1995 NEW
GC w/PID & HEWLETT 5890 3140A38984 1997 USED
ELCD PACKARD
GC w/PID & TREMETRICS 9001 930009 1993 NEW
ELCD
GC w/PID & FID | TREMETRICS 9001 930010 1993 NEW
GC w/PID & FID | TREMETRICS 9000 920194 1992 NEW
GC w/PID & FID | TREMETRICS 9001 940133 1994 NEW
GC w/PID & FID | HEWLETT 5890 2908A21969 1990 USED
PACKARD .
GC w/PID & FID | TREMETRICS 9001 100035 1996 NEW
GC w/PID & FID | TREMETRICS 9001 100036 1996 NEW
GC w/PID & FID | HEWLETT 5890 3133A37656 1996 USED
PACKARD
GC w/PID & FID | HEWLETT 5890 3203A42091 1996 USED
PACKARD :
MASS SPEC HEWLETT 5971 3234A04319 1994 NEW
PACKARD .
GC HEWLETT 5890-I1 3235A46292 1994 NEW
PACKARD
MASS SPEC HEWLETT 5972 3329A00693 1994 NEW
PACKARD
GC HEWLETT 5890-11 3310A49844 1994 NEW
PACKARD
MASS SPEC HEWLETT 5972 3501A02393 1995 NEW
PACKARD
GC HEWLETT 5890-11 3336A59160 1995 NEW
PACKARD
MASS SPEC HEWLETT 5971A 2749A00081 1997 NEW
PACKARD
GC HEWLETT 5890 2536A5904 1997 NEW
PACKARD
MASS SPEC HEWLETT 5972 3434A01734 1997 NEW
PACKARD
GC HEWLETT 5890 3235A46640 1997 NEW
PACKARD
GC w/FID VARIAN 3400 23162 1997 NEW
GC w/FID HEWLETT 5890 2728A13149 1997 USED
PACKARD
GC w/FID SHIMADZU 17A C11123580493 1998 NEW
"GC w/DUAL SHIMADZU 17A C11123501366 1998 NEW
ECD
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Table 9-1: Year Put | Condition
Equipment/ | into When
Instrument Manufacturer Model Number Serial Number | Service | Received
HPLC ] SHIMADZU SIL-6B 283063KG 1990 NEW
HPLC 1 SHIMADZU SCL-6B 284151LP 1990 NEW
HPLC 1 (PUMPS) | SHIMADZU LC-9A 271319LP 1990 NEW
HPLC 1 SHIMADZU RF-551 28E00012 1990 NEW
HPLC 1 SHIMADZU SPD-6A 100205 1990 NEW
PURGE/TRAP TEKMAR LSC 2000 91309006 1997 NEW
PURGE/TRAP TEKMAR LSC-2000 92113007 1992 NEW
PURGE/TRAP TEKMAR LSC-2000 8826010 1988 NEW
PURGE/TRAP TEKMAR LSC-2000 91092004 1991 NEW
PURGE/TRAP TEKMAR LSC-2000 91099008 1991 NEW
PURGE/TRAP TEKMAR LSC-2000 92008004 1992 NEW
HPLC 2 SHIMADZU SCL-10A 70045ER 1997 NEW
HPLC 2 SHIMADZU SIL-10A 60341F 1997 NEW
HPLC 2 (PUMPS) | SHIMADZU LC-10AD 52852000 1997 NEW
HPLC 2 SHIMADZU RF-10AXL 20953501072 1997 NEW
HPLC 2 SHIMADZU SPD-10A 20333410394 1997 NEW
HPLC 2 SHIMADZU DGU-14A C20923500808 1997 NEW
PURGE/TRAP DYNATECH DYNATRAP 11507-594 1994 NEW
PURGE/TRAP DYNATECH DYNATRAP 11583-595 1994 NEW
PURGE/TRAP DYNATECH ARCHON 11810-995 1995 NEW
PURGE/TRAP TEKMAR 3000 93251007 1993 NEW
PURGE/TRAP TEKMAR 3000 .95093006 1995 NEW
PURGE/TRAP Ol 4560 D308371 1993 NEW
ANALYTICAL '
PURGE/TRAP Ol 4560 H421460320 1994 NEW
ANALYTICAL
PURGE/TRAP DYNATECH DYNATRAP 11561-794 1996 NEW j
PURGE/TRAP DYNATECH DYNATRAP 11725-485 1996 NEW
PURGE/TRAP DYNATECH DYNATRAP 11399-194 1996 USED
PURGE/TRAP DYNATECH DYNATRAP 11370-1293 1996 USED
GC/MS HEWLETT 5890/5972 9749A12576 1997 NEW
PACKARD
GC/MS w/ HEWLETT 5890 3235A44924 1997 USED
PURGE & TRAP | PACKARD
PURGE/TRAP TEKMAR LSC2000 177003 1997 NEW
GC w/PID AND HEWLETT 5890 3336A58363 1998 USED
FID PACKARD
PURGE/TRAP TEKMAR LSC2000 90100003 1998 NEW
AUTOSAMPLER | DYNATECH PW-30 11640-1194 1998 NEW
GC w/PID AND HEWLETT 5890 3336A58503 1998 USED
FID PACKARD
PURGE/TRAP TEKMAR LSC2000 90115009 1998 NEW
AUTOSAMPLER | DYNATECH PW-30 11560-794E 1998 NEW
GC w/PID AND HEWLETT 5890 3126A36232 1998 USED
FID PACKARD
PURGE/TRAP TEKMAR LSC2000 88274012 1998 NEW
AUTOSAMPLER | DYNATECH PW-30 11668-1294 1998 NEW
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Equipment/ ‘| into When
Instrument Manufacturer Model Number Serial Number | Service | Received
GAS CHROM. SHIMADZU 17A C11123580601 1998 NEW
W/PID & FID
PURGE & TRAP | OI 4560 K811460272 1998 NEW
- ANALYTICAL
AUTOSAMPLER | OI 4552 LR92489 1998 NEW
ANALYTICAL
GC w/DUAL VARIAN 3600 1696 1998 USED
NPD :
GC/MS SHIMADZU QP-5000 C70083500619 1998 NEW
GC/MS SHIMADZU QP-5000 C70083500574 1998 NEW
AUTOSAMPLER | TEKMAR PRECEPT/3000 98160009 1998 NEW
P&T
AUTOSAMPLER | TEKMAR PRECEPT/3000 98167002 1998 NEW
/P&T
AUTOSAMPLER | VARIAN ARCHON 12314 1998 NEW
AUTOSAMPLER | VARIAN ARCHON/3000 12201 1998 NEW
P&T . .
AUTOSAMPLER | VARIAN ARCHON/3000 12194 1998 NEW
P&T
AUTOSAMPLER | VARIAN ARCHONY/3000 12307 1998 NEW
P&T
GC w/PID AND HEWLETT 5890 2938A24989 - 1998 USED
FID PACKARD i ’
GC w/PID AND HEWLETT 5890 3336A50264 1998 USED
FID PACKARD
GC w/PID AND HEWLETT 5890 2938A25493 1998 USED
FID PACKARD
GC w/PID AND TREMETRICS 9001 100108 1998 NEW
FID
GC/MS SHIMADZU QP-5000 C70083500661 1998 NEW
AUTOSAMPLER | VARIAN/ ARCHON/2000 12952 1998 NEW
/P&T TEKMAR
GC w/PID/ELCD | HEWLETT 5890 3336A51997 1998 USED
PACKARD
AUTOSAMPLER | VARIAN/ ARCHON/2000 12761 1998 NEW
/P&T TEKMAR
GC w/PID AND HEWLETT 5890 3336A55861 1999 USED
FID PACKARD
AUTOSAMPLER | VARIAN/ ARCHON/3000 12974 1999 NEW
/P&T TEKMAR
GC/MS SYSTEM | HEWLETT 5973 US82311321 1999 USED
(SEMIVOL) PACKARD
GC w/ECD/ECD | SHIMADZU 17A C11123681357 1999 NEW
GC w/FID SHIMADZU 17A C11123681362 1999 NEW
GC w/ECD/ECD | SHIMADZU 17A C11123681356 1999 NEW
HPLC SYSTEM 3 | SHIMADZU 10A C21013650380 1999 NEW
"(ISOCRATIC)
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Equipment/ -into When
Instrument Manufacturer ’‘Model Number Serial Number | Service | Received
GC/MS SYSTEM | SHIMADZU QP-5000 C70083600720 1999 NEW
(VOL)
GC/MS SYSTEM | HEWLETT 5973/6890 US80210937 1999 USED
(VOL) PACKARD
GC w/ FID SHIMADZU 17A | C11123781625 1999 NEW
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Table 9-2:
STANDARD SOURCES AND PREPARATION
INTERMEDIATE &
WORKING
HOW STOCK STANDARD
INSTRUMENT | SOURCE RECEIVED STORAGE PREPARATION STORAGE FREQUENCY
ICP SPEX; 1000 ppm Room Working standards Room Daily
Environ-mental Solutions Temperature from stock Temperature
Express
GC Ultra; Solutions Freezer Working standards Refrigerate Monthly
Restek (-100) from stock
TOX Dohrman; Solutions Refrigerate Working standards Refrigerate Monthly
CPI from stock
TOC Fisher; Solutions Refrigerate As received Refrigerate N/A
Dorhman
GC/MS NSI; Restek Solutions Freezer Working standards Refrigerate Monthly;
(-10 C) from stock Gas, weekly
Infrared Spec. | Aldrich; Sigma Pure Reagent Room . Working standards Refrigerate Weekly
Temperature from stock
ion ERA,; Inorganic Solutions Refngerate Working standards Refrigerate Monthly
Chromatography Ventures from stock
Lachat ERA Solutions Refrigerate Working standards Refrigerate Weekly, monthly
from stock
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Periodic Calibration

(Table 9-3
Instrument

Type of Calibration/
Number of Standards

Frequency

Acceptance Limits

Corrective Action

Analytical Balance

Accuracy determined
using A2LLA-accredited
NIST weights.

Minimum of 2 standards
bracketing the weight of
interest.

Inspected by A2LA
accredited firm
biannually.

Daily

+-1%

Clean, recheck. If fails, call
service.

Top Loading
Balance

Accuracy determined
using Class Type 1 or 2
weights.

Minimum of 2 standards
bracketing the weight of
interest.

Daily

+/- 5%

Clean. Replace.

A2LA-accredited
NIST Weights

Accuracy determined by
accredited weights and

measurement laboratory.

5 years.

As per certificate.

Replace.

NIST Traceable
Thermometer

Accuracy determined by
accredited weights and

measurement laboratory.

5 years.

As per certificate.

Replace.
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(Table 9-3 Type of Calibration/ Frequency Acceptance Limits Corrective Action
Instrument Number of Standards
Refrigerator Temperature checked Daily +/-2°C Adjust. Repair.
using NIST traceable
. thermometer.
Oven Temperature checked When in use. +/- 2°C Adjust. Replace.
using NIST traceable
thermometer.
Incubator Temperature checked When in use. +/- 2°C Adjust. Replace.
using NIST traceable
thermometer. .
Water Bath Temperature checked When in use. +/- 2°C Adjust. Replace.
using NIST traceable
thermometer.
Volumetric One delivery by weight Monthly +/- 2% Adjust. Replace.
Dispensing Devices .
(Eppendorf ® pipet,
automatic dilutor or
dispensing devices)
Glass Microliter None Accuracy must be Not a@pplicable. Not applicable.
Syringes initially
‘demonstrated if
syringe was not
received with a
certificate attesting
to established
accuracy.
Conductivity Meter | Cell impedance calibrated | Each use. r>099 Recalibrate.

with three KC! standards.
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Section 10.0
Preventive Maintenance

TestAmerica — Specialized Assays, Inc. follows a well defined program to prevent the failure
of laboratory equipment or instrumentation during use. This program of preventive
maintenance helps to avoid delays due to instrument failure.

Routine preventive maintenance procedures and frequency, such as lubrication, cleaning,
and replacements, should be performed according to the procedures outlined in the
manufacturer's manual. Qualified personnel must aiso perform maintenance when there is
evidence of degradation of peak resolution, a shift in the calibration curve, loss of sensitivity,
or failure to meet one of the quality control criteria.

An instrument maintenance logbook documenting instrument problems, instrument repair
and maintenance activities shall be kept for all major pieces of equipment. Instrument
maintenance logs may also be used to specify instrument parameters. The inside cover of
the maintenance log can include a schedule or Table 10-1 can be used to determine the
schedule for routine maintenance. It is the responsibility of each section supervisor to ensure
that instrument maintenance logs are kept for all equipment in his/her section.
Documentation must include all major maintenance activities such as contracted preventive
maintenance and service and in-house activities such as the replacement of electrical
components, lamps, tubing, valves; columns, detectors, cleaning and adjustments. Entries
must include the date, name of the person performing the service and when approprniate, a
statement that the instrument has retumed to control and is available for use (state what was
used to determine a retum to control — CCV acceptable, etc .). When maintenance or repair
is performed by an outside agency, service receipts detailing the service performed can be
stapled into the logbooks adjacent to pages describing the maintenance performed.

In the event of equipment malfunction that cannot be resolved, service shall be obtained from
the instrument vendor manufacturer, or qualified service technician, if such a service can be
tendered. If on-site service is unavailable, arangements shall be made to have the
instrument shipped back to the manufacturer for repair. Back up instruments, which have
been approved, for the analysis shall perform the analysis normally camied out by the
malfunctioning instrument. If the back up is not available and the analysis cannot be camed
out within the needed timeframe, the samples shall be subcontracted using the procedures
outlined within this manual.

Any item of equipment which has been subjected to overloading or mishandling, or which
gives suspect results, or has been shown to be defective shall be taken out of service, clearly

identified and wherever possible stored in a different location until it has been repaired and
shown by calibration, verification or test to perform satisfactorily. The laboratory shall examine
the effect of this defect on previous calibrations or tests.
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Some of the analytical equipment systems used in the laboratory are currently maintained
under manufacturer’'s service contract. These instruments for which the laboratory manager
decided to hold a contract; for example the ICP unit, hgve a full preventive/maintenance
service contract which provides instrument adjustment and calibration and priority field

- service calls for maintenance in the event that equipment failure occurs.
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Table 10-1. Preventive
Maintenance
Procedures for

Laboratory Equipment.

Instrument/
Equipment Type Activity Frequency
Gas chromatograph Change septum Daily

Check gases Daily - record

Repack or replace column

As needed — record

Clean detector

As needed - recorded

Check autosampler seals Daily
Clean injectors; replace liners As needed — record
Clean PID lamp As needed
HPLC or IC Check seals for leakage Each use
Replace seals/valves/lamps As needed - record
Replace suppressor As needed - record
GC/MS Change septum .| Daily
Bake trap Daily
Clean source Tune failure — record
Change pump oil Quarterly — record
Clean injector; replace liner SPCC failure — record
ICP Torch inspection . Each use
Clean torch and nebulizer As needed - record
Inspect filters Daily
Change filters As needed — record
Inspect pump tubing Daily
Change pump tubing As needed — record
Atomic Absorption Inspect graphite tube Each use
Inspect contact rings Each use
Clean windows ' Each use
Align lamp Each use
UV/VIS Check paper Daily
Clean sample compartment As needed
Auto-check calibration Daily as start-up
Wavelength calibration Six months-record
InfraRed Change dessicant As needed — record
Mercury Analyzer Change drying tubes Daily
Run aperture test Daily
Inspect tubes and reagents Daily
Conductivity Meter Clean cell Each use
Calibrate cell Each use
Turbidimeter Check lamp Each use
Clean sample holder Each use
H Meter Clean electrode Each use
Inspect electrode Each use
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Table 10-1. Preventive
Maintenance
Procedures for
Laboratory Equipment.
Instrument/
Equipment Type Activity Frequency
Total Organic Carbon Check gas flow Daily
Analyzer
Check fluid level Daily
Replace “O” rings As needed - record
Check needle Daily

Replace scrubbers

Yearly — record

Replace catalyst

As needed -~ record

Total Organic Halogen Clean inlet tube As needed
Analyzer

Clean cell As needed
Fluorometer Cleancells = Each use

Calorimeter

Calibrate thermometer

Yearly — record

Temperature Devices:
refrigerators, incubators,
evaporators, flash point
tester, COD reactor, water
circulator, drying ovens

Calibrate thermometer

Daily or when used
(refrigerators 2 times
per day)

Weighing Balances Clean pan Each use

Check calibration Daily — record
Ultrasonic Disruptors Clean Each use - record
Zero Headspace Verify rotation speed Daily — record
Extractors :

Check for leakage Each use
TCLP Extractors Verify rotation speed Daily — record

Each use

Check for Ieakage
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Section 11.0
Quality Control Checks and Routines to Assess Precision
and Accuracy and Calculation of Method Detection Limits

TestAmerica maintains a well defined internal quality control program. Systems of specific
activities are in use in the laboratory to ensure that the analytical data generated is of
consistent high quality. Data quality is defined in terms of data quality objectives (DQOs).
DQOs are the qualitative and quantitative statements that specify the required level of data
quality based on the end use of the data. The laboratory is able to assess data quality by
monitoring precision and accuracy. The end user of the data may assess data quality by
monitoring completeness, comparability, and representativeness. These terms are defined in
Section 5 (QA Objectives for the Measurement of Data).

111

Quality Control Checks

The following are definitions of specific quality control checks and other relevant terms.
The quality control checks are performed as required by method or regulations to
assess precision and accuracy. For specific information regarding frequency, control
limits and corrective action, see Appendix 4 and Section 5 (QA Objectives for the
Measurement of Data). Section 9 (Calibration Procedures and Frequency) discusses
calibration procedures and Section 13 (Corrective Action) discusses corrective action.

11.1.1

11.1.2

11.1.3

11.1.4

Batch: Environmental samples which are prepared and/or analyzed together
with the same process and personnel, using the same lot(s) of reagents. A
preparation batch is composed of one to 20 environmental samples of the
same matrix, meeting the above mentioned critena and with a maximum time
between the start of processing of the first and last sample in the batch to be 8
hours. An analytical batch is composed of prepared environmental samples
(extracts, digestates or concentrates) and /or those samples not requiring
preparation, which are analyzed together as a group using the same calibration
curve or factor. An analytical batch can include samples originating from
various environmental matrices and can exceed 20 samples.

Blank: A sample that has not been exposed to the analyzed sample stream in
order to monitor contamination during sampling, transport, storage or analysis.
The blank is subjected to the usual analytical and measurement process to
establish a zero baseline or background value.

Blind Sample: A sample for analysis with a composition known to the submitter.
The analyst/laboratory may know the identity of the sample but not its
composition. It is used to test the analyst’s or laboratory’s proficiency in the
execution of the measurement process.

Calibrate: To determine, by measurement or comparison with a standard, the
correct value of each scale reading on a meter or other device, or the correct
value for each setting of a control knob. The levels of the applied calibration
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standard should bracket the range of planned or expected sample
measurements. : '

r

11.1.5 Confirmation: A confirmation may be performed to venfy the compound
identification when positive resuits are detected on a sample from a location that
has not been previously tested by the laboratory. Such confirmations shall be
performed on organic tests such as pesticides, herbicides or acid extractable or
when specified by the client except when the analysis involves the use of a
mass spectrometer. All confirmation shall be documented.

When sample results are confirmed using two dissimilar columns or with two
dissimilar detectors, the agreement between the quantitative results should be
evaluated after the identification has been confirmed. Calculate the percent
difference (RPD) between the resuits using the formula described in Section 12
where R, and R; are the results for the two columns and the vertical bars in the
equation indicate the absolute value of the difference. Therefore, RPD is always
a positive value. :

If one result is significantly ﬁigher (e.g., > 40%), check the chromatograms to
see if an obviously overlapping peak is causing an erroneously high result. If no
overlapping peaks are noted, examine the baseline parameters established by
the instrument data system (or analyst) during peak integration.

If no anomalies are noted, review the chromatographic conditions. If there is no
evidence of chromatographic problems, report the higher result. This approach
is conservative relative to protection of the environment. The data user should
be advised of the disparity between the results of the two columns.

11.1.6 Dilution Test: A recommended quality control sample used in metals analysis
whenever a new or unusual sample matrix is encountered. It will ensure that
neither positive nor negative interferences are operating on any of the analyte
elements to distort the accuracy of the reported values. If the analyte
concentration is sufficiently high (minimally, a factor of 10 above the
instrumental detection limit after dilution), an analysis of a 1:5 dilution should
agree within +/- 10% of the original determination. If not, a chemical or physical
interference effect should be suspected.

11.1.7 Duplicate Analyses: The analyses or measurements of the variable of interest
performed identically on two subsamples of the same sample. The resuits from
duplicate analyses are used to evaluate analytical or measurement precision but
not the precision of sampling, preservation or storage internal to the laboratory.
(See 11.1.16 — Matrix Spike Duplicate.)

11.1.8 Internal Standard: A known amount of standard added to a test portion of a
sample and carried through the entire measurement process as a reference for
evaluating and controlling the precision and bias of the applied analytical test
method.
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11.1.9 Laboratory Control Sample (LCS): Reagent water or lab soil, free from the
analytes of interest, spiked with verified known amounts of analytes or a
material containing known and verified amounts of analytes. It is generally used
to establish intra-laboratory or analyst specific precision and bias or to assess
the performance of all or a portion of the measurement system. The LCS is
equivalent to the Quality Control Check Standard.

An LCS shall be analyzed at a minimum of 1 per batch of 20 or less except for
analytes for which spiking solutions are not available such as total suspended
solids, total dissolved solids, total volatile solids, total solids, pH, color , odor,
temperature, dissolved oxygen, turbidity, etc. The results of these samples shall
be used to determine batch acceptance.

11.1.10

11.1.11

11.1.12

11.1.13

Quantitation Limit: The lowest concentration level that can be determined by
a single analysis and with a defined level of confidence to be statistically
different from a blank and represented by the lowest standard used for
calibration under optimal method criteria.

Report Limit: The level above which quantitative results may be obtained with
99% confidence. This value is statistically determined as approximately 10
times the standard deviation from an MDL Study or state-specified. It also
adjusts for non-nominal method criteria, e.g., dilutions, dry weight, etc.

Matrix Spike (spiked sample, fortified sample): Prepared by adding a known
mass of target analyte to a specified amount of matrix sample for which an
independent estimate of target analyte concentration is available. Matrix
spikes are used, for example, to determine the effect of the matrix on a
method's recovery efficiency.

Matrix spikes shall be performed at a frequency of one in 20 samples per
matrix type per sample extraction or preparation method except for analytes
for which spiking solutions are not available such as, total suspended solids,
total dissolved solids, total volatile solids, total solids, pH, color, odor,
temperature, dissolved oxygen or turbidity. The selected sample(s) shall be
rotated among client samples so that various matrix problems may be noted
and/or addressed. Poor performance in a matrix spike may indicate a problem
with the sample composition and shall be reported to the client whose sample
was used for the spike. (Also see Section 11.2.4 and Appendix 4.)

Matrix Spike Duplicate (spiked sampleffortified sample duplicate): A
second replicate matrix spike is prepared in the laboratory and analyzed to
obtain a measure of the precision of the recovery for each analyte.

Matrix spike duplicates or laboratory duplicates shall be analyzed at a
minimum of 1 in 20 samples per matrix type per sample extraction or
preparation method. The laboratory shall document their procedure to select
the use of an appropriate type of duplicate. The selected sample(s) shall be
rotated among client samples so that various matrix problems may be noted
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and/or addressed. Poor performance in the duplicates may indicate a problem
with the sample composition and shall be reported to the client whose sample
was used for the duplicate.

Method Blank: A sample of a matrix similar to the batch of associated
samples (when available) in which no target analytes or interferences are
present at concentrations that impact the analytical results for sample
analyses.

The source of contamination must be investigated and measures taken to
correct, minimize or eliminate the problem if the blank contamination exceeds
a concentration greater than the report limit. Any sample associated with the
contaminated blank shall be reprocessed for analysis or the results reported
with the appropriate data qualifier.

Method Detection Limit: The minimum concentration of a substance (an
analyte) that can be measured and reported with 99% confidence that the
analyte concentration is greater than zero and is determined from analysis of
a target in a given laboratory-clean matrix (40 CFR 136, Appendix B, Revision
1.11). The MDL does not represent the effect of sample matrix.

Method of Standard Additions (MSA): In metals analysis, when the method
of standard additions is used, standards are added at one or more levels to
portions of a prepared sample. This technique compensates for enhancement
or depression of an analyte signal by a matrix. 1t will not correct for additive
interferences, such as contamination, interelement interferences, or baseline
shifts. An alternative to using the method of standard additions is the intemnal
standard technique. Add one or more elements not in the samples and
verified not to cause an interelement spectral interference to the samples,
standards and blanks.

Post Digestion Spike: A recommended quality control sample used in metals
analysis whenever a new or unusual sample matrix is encountered. The spike
is added to the sample after digestion. It is a test for matrix interference
(positive or negative bias). The spike addition should produce a minimum level
of 10 times and a maximum of 100 times the instrumental detection limit. if the
spike is not recovered within the specified limits, a matrix effect should be
suspected.

Quality Control Check Standard or LCS: In general, these samples are
preparéed similarly to an LCS. It is recommended that it come from an
independent source from the calibration standards. The standard is generally
required in 40 CFR Part 136 methods (e.g. EPA 624) due to the long list of
analytes and the risk that the spiked sample may have some analytes outside
of control limits. It may also be a purchased sample with published known
results and acceptance criteria.
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11.1.19 Range: The difference between the minimum and the maximum of a set of
values.

11.1.20 Reagent Blank {(method reagent blank): A sample consisting of reagent(s),
without the target analyte or sample matrix, introduced into the analytical
procedure at the appropriate point and carried through all subsequent steps to
determine the contribution of the reagents and of the invoilved analytical steps.

11.1.21 Surrogate: A substance with properties that mimic the analyte of interest. itis
unlikely to be found in environment samples and is added to them for quality
control purposes.

Surrogate compounds must be added to all samples, standards, and blanks,
for all organic chromatography methods except when the matrix precludes its
use or when a surrogate is not available. Poor surrogate recovery may
indicate a problem with sample composition and shall be reported to the client
whose sample produced poor recovery. (Also see Sectlon 11.2.4 and
Appendix 4.)

11.2 Generating Control Limits for Precision and Accuracy

Historical data that the laboratory generates are used to calculate in-house control
limits for matrix spike recoveries, surrogate recoveries and laboratory control sample
recoveries. Table 11-1 summarizes the methods used to generate precision and
accuracy targets. The development of in-house control limits and the use of control
charts or similar procedures to track laboratory performance are important.

11.2.1 Accuracy

Accuracy is estimated from the recovery of spiked analytes from the matrix of
interest. For each matrix spike sample analyzed, calculate the percent recovery
of each matrix spike compound added to the sample, as described in Section
12.1.3 (Data Reduction, Validation and Reporting).

For each collected sample, calculate the percent recovery of each surrogate, as
follows:

Concentration (or

amount) found
Recovery (%) = x 100
‘ Concentration (or

amount) added

11.2.1.1 Accuracy is calculated annually using three to six months of data.
Calculate the average percent recovery (p) and the standard deviation
(s) for each of the matrix spike compounds after analysis of at least 15-
20 matrix spike samples of the same matrix. Calculate the average
percent recovery (p) and the standard deviation (s) for each of the
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surrogates after analysis of 15-20 collected samples of the same
matrix, in a similar fashion.

11.2.1.2 Calculate upper and lower control limit for each matrix spike or
surrogate compound, as follows:

Upper control limit=p + 3s
Lower control limit = p - 3s

Calculate warning limits as:

Upper wamning limit=p + 2s
Lower waming limit = p - 2s

11.2.2 Precision

Calculation of Precision - Precision is estimated from the relative percent
difference (RPD) of the concentrations (not the recoveries) measured for matrix
spike/matrix spike duplicaté pairs, or for duplicate analyses of unspiked
samples. For each matrix spike/matrix spike duplicate or sample and sample
duplicate analyzed, calculate the relative percent difference, as described in
Section 12.1.4 (Data Reduction, Validation and Reporting).

(Note: Range is a better measurement of precision than RPD as analytical
results approach the MDL (20x the MDL is a reasonable figure). This is
especially important for those analyses that do not iend themselves to spiking
(i.e., BOD, pH, Solids). For each sample and sample duplicate, calculate range
as foliows:

Range = |C(3) - C(2)|
where:

C(1) = Measured concentration of the first sample aliquot
C(2) = Measured concentration of the second sample aliquot)

11.2.2.1 Precision is calculated annually using three to six months of data.
Calculate the average (p) and the standard deviation (s) for each of the
duplicated compounds after analysis of at least 15-20 duplicate
samples of the same matrix.

11.2.2.2 Calculate control and waming limits for each compound (since RPD or

range are expressed as a positive number, there can be no lower
control limit, as that value would be a negative number), as follows:

Control limit=p + 3s
Warning limit = p + 2s
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Control limits approximate a 99% confidence interval around the mean, while
waming limits approximate a 95% confidence interval. Statistically, sixty-eight
percent of all results should fall within one standard deviation of the mean.
Statistically, seven consecutive results on one side or the other of the mean
indicate an anomaly that should be corrected, while three consecutive results
exceeding waming limits also indicate an event that should be investigated.

Any matrix spike, surrogate, or LCS result outside of the control limits requires
evaluation by the laboratory. Such actions should begin with a comparison of
the results from the samples or matrix spike samples with the LCS results. If
the recoveries of the analytes in the LCS are outside of the control limits, then
the problem may lie with the application of the extraction and/or cleanup
procedures applied to the sample matrix or with the chromatographic
procedures. Once the problem has been identified and addressed, corrective
action may include the re-analysis of samples, or the extraction and analysis
of new sample aliquots, including new matrix spike samples and LCS. When
the LCS results are within the control limits, the problem may either be related
to the specific sample matrix or to an inappropriate choice of extraction,
cleanup, and determinative methods. For a further discussion of corrective
action, see Appendix 4. '

Control (acceptance) limits and warning limits are printed and updated at least
annually. Once limits are updated, the new limits are dated and approved by
the Technical Director and QA Officer, posted in the laboratory, and entered
into the LIMS. The QA Officer maintains an archive of all limits used within the
laboratory with the start and ending effective dates. QC results are added
daily, but acceptance limits are updated annually. The control and warming
limits used to evaluate sample results are those that are in place at the time of
sample analysis.

For methods and matrices with very limited data (e.g., unusual matrices not
analyzed often), interim limits are established using available data or by
analogy to similar methods or matnces.

Resuits used to develop acceptance criteria must meet all other QC criteria
associated with the determinative method. For instance, matrix spike
recoveries from a GC/MS procedure are generated from samples analyzed
after a valid GC/MS tune and a valid initial calibration that includes the matrix
spike compounds. Another example is that analytes in GC or HPLC methods
must fall within the established retention time windows in order to be used to
develop acceptance cnteria.

It is advisable to consider the effects of the spiking concentration on matrix
spike control limits, and to avoid censoring of data. The acceptance criteria
for matrix spike recovery and precision are often a function of the spike
concentration used (see Table 11-1). Therefore, caution must be used when
pooling matrix spike/matrix spike duplicate data to generate control limits. Not
only should the results all be from a similar matrix, but the spiking levels
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should also be approximately the same (within a factor of 2). Similarly, the
matrix spike and surrogate resuits should all be generated using the same set
of extraction, cleanup, and analysis techniques. For example, results from
solid samples extracted by ultrasonic extraction are not mixed with those
extracted by Soxhlet.

11.2.8 Another common error in developing acceptance criteria is to discard data
that do not meet a preconceived notion of acceptable performance. These
results in a censored data set, which, when used to develop acceptance
criteria, will lead to unrealistically narrow criteria. Remember that for a 95%
confidence interval, 1 out of every 20 observations likely will still fall outside
the limits. While professional judgement is important in evaluating data to be
used to develop acceptance criteria, specific results are not discarded simply
because they do not meet one’s expectations.

11.2.9 In-house QC limits must be examined for reasonableness. Poor recoveries
should not be legitimized due to the incorrect choice of methods or spiking
levels. In-house limits are important when considering the objectives of
specific analyses. For example, recovery limits that include allowance for a
relatively high positive bias (e.g., 70 - 170%) may be appropriate for
determining that an analyte is not present in a sample. However, they would
be less appropriate for the analysis of samples near but below a regulatory
limit, because of the potential high bias.

It may be useful to compare QC limits generated in the laboratory to the
performance data that may be listed in specific determinative methods.
However, be aware that performance data generated from multiple-laboratory
data tend to be significantly wider than those generated from single-laboratory
data. In addition, comparisons between in-house limits and those from other
sources should generally focus more on the accuracy (recovery) limits of
single analyses rather than the precision limits. For example, a mean
recovery closer to 100% is generally preferred, even if the £3 standard
deviation range is slightly wider, because those limits indicate that the result is
likely closer to the "true value." In contrast, the precision range provides an
indication of the results that might be expected from repeated analyses of the
same sample.

11.3 Procedure for the Determination of the Method Detection Limit (MDL)
The MDL defined below is adapted from 40CFR Part 136, Appendix B, Revision 1.11.
If another procedure is used to determine a Limit of Detection, it is important that the
correct terminology be applied (i.e., Detection Limit, Limit of Detection), as MDL is
defined to mean the procedure outlined in 40CFR Part 136.
11.3.1 Scope and Application

This procedure is designed for applicability to a wide variety of sample types
ranging from reagent water spiked with the analyte, to wastewater containing
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analyte, to sand or other sold matrices containing the analyte. The MDL for an
analytical procedure may vary as a function of sample type. The procedure
requires a complete, specific, and well-defined analytical method. It is essential
that all sample-processing steps of the analytical method be included in the
determination of the MDL. The MDL obtained by this procedure is used to judge
the significance of a single measurement of a future sample. The MDL
procedure was designed for applicability to a broad variety of physical and
chemical methods, and should be performed in both aqueous and non-aqueous
matrices (where samples are analyzed in both matrix types). MDLs must be
determined each time there is a significant change in the test method or
instrument type. A MDL study is not required for any component for which
spiking solutions or quality control samples are not available, such as odor and
temperature. The MDL is not used for reporting data, only to check the method.

Procedure

11.3.2.1 Make an estimate of the detection limit using one of the following:

a) The concentration value that corresponds to an instrument
signal/noise in the range of 2.5 to 5.

b) The concentration equivalent of three times the standard deviation
of replicate instrumental measurements of the analyte in reagent
water.

¢) That region of the standard curve where there is a significant
change in sensitivity, i.e., a break in the slope of the standard
curve. ‘

d) Instrumental limitations.

e) lItis recognized that the experience of the analyst is important to
this process. However, the analyst must include the above
considerations in the initial estimate of the detection limit.

f) low standard in the calibration curve.

11.3.2.2 Prepare a matrix (i.e., reagent water) that is as free of analyte as
possible. Reagent or interference free water is defined as a water
sample in which analyte and interferant concentrations are not detected
at the MDL of each analyte of interest. Interferences are defined as
systematic errors in the measured analytical signal of an established
procedure caused by the presence of interfering species (interferant).
The interferant concentration is presupposed to be normally distributed
in representative samples of a given matrix.

11.3.2.3 Matrix choice

a) If the MDL is to be determined in reagent water, prepare a
laboratory standard at a concentration which is at least equal to or
in the same concentration range as the estimated detection limit
(recommend between 1 and 10 times the estimated detection limit).

Proceed to Step 11.4.2.4.
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b) If the MDL is to be determined in another sample matrix, analyze
the sample. If the measured level of the analyte is in the
recommended range of one to 10 times the estimated detection
limit, proceed to Step 11.4.2.4. (Note: Clean sand may also be
spiked to determine the MDL for solids.)

1) If the measured level of analyte is less than the estimated
detection limit, add a known amount of analyte to bring the level
of analyte between one and 10 times the estimated detection
limit.

2) If the measured level of analyte is greater than five times the

" estimated detection limit, there are two options.

(i) Obtain another sample with a lower level of anaiyte in the
same matrnix if possible.

(i) This sample may be used as is for determining the MDL if
the analyte level does not exceed 10 times the MDL of the
analyte in reagent water. The variance of the analytical
method changes as the analyte concentration increases
from the MDL; hence the MDL determined under these
circumstances may not truly reflect method variance at
lower analyte concentrations.

11.3.2.4 Analysis

Take a minimum- of seven consecutive aliquots of the sample to be
used to calculate the MDL and process each through the entire
analytical method. Make all computations according to the defined
method with final results in the method reporting units. If a blank
measurement is required to calculate the measured level of analyte,
obtain a separate blank measurement for each sample aliquot
analyzed. Where allowed by the method, the average blank
measurement is subtracted from the respective sample measurements.

11.3.2.5 Calculate the standard deviation (s) of the replicate measurements.
11.3.2.6 Compute the MDL, as follows:
MDL=t(-1,1-4= 0.59) (S)
where:
MDL = the method detection limit
tn-1,-1= 0.99) = the Students’ t value appropriate for a 99%
confidence level and a standard deviation estimate with n-1
degrees of freedom (see Table 11-2).
s = standard deviation of the replicate analyses.

11.3.3 MDL Reporting
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The analytical method used must be specifically identified by number and
method title. The date of the study, instrument ID and the name of the analyst(s)
performing the analysis must be included. If the analytical method permits
options that affect the MDL, these conditions must be specified with the MDL
value (i.e., sample preparation methods, columns, detectors). The sample
matrix, date of calibration and the standard (ID# and concentration) used must
be documented. The MDL for each analyte must be expressed in the
appropriate method reporting units. Report the mean analyte level with the MDL.
If a laboratory standard or a sample that contained a known amount analyte
was used for this determination, also report the mean recovery. If the level of
analyte in the samples was below the determined MDL or exceeded 10 times
the MDL of the analyte in reagent water, do not report a value for the MDL. An
example format for documenting each MDL can be found in Figure 11-1.
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Table 11-1: QC CHECKS USED TO GENERATE PRECISION AND ACCURACY LIMITS

Samples

QC CHECK PURPOSE CONCENTRATION | METHOD REFERENCES*
. ) LEVEL'
Matrix Spikes Accuracy Mid Level Metals, Semivolatile and
‘ Volatile Organics
Matrix Spikes Accuracy Mid Level Metals, Semivolatile and
Volatile Organics
Matrix Spike Duplicates | Precision and { Mid Level Metals, Semivolatile and
Accuracy Volatile Organics
Sample Duplicates Precision Mid Level Conventionals Metals,
Semivolatile and Volatile
Organics
Sample Duplicates Precision '| Mid Level Conventionals, Metals,
Semivolatile and Volatile
Organics
Sample Duplicates Precision Mid Level Conventionals, Metals,
Semivolatile and Volatile
Organics
Quality Control Check Accuracy Mid Level Metals, Semivolatile and
Samples Volatile Organics
Quality Control Check Accuracy Mid Level Metals, Semivolatile and

Volatile Organics

1 — Concentration levels are defined as follows:

Low Level is the lower 20% of the linear calibration range.
Mid Level is the concentrations from 20% to 80% of the linear calibration range.

High Level is the upper 80% of the linear calibration range.

Precision limts are determined using concentration ranges where the sample concentration is greater

than 5 x MSL.

2 — Conventionals are defined as: pH, specific conductance, TSS, TDS, VSS, VDS, Alkalinity and other

unpreserved analytes.
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Table 11-2: Students’ t-Values at the 99 Percent Confidence Level .

Number of Degrees of t(n-1, 99)
replicates (n) freedom (n-1)

7 6 3.143

8 7 2.998

9 8 2.896

10 9 2.821

11 10 2.764

12 11 2.718

13 12 2.681

14 13 2.650_
15 14 2.624

16 15 2.602

17 16 2.583

18 117 2.567

19 18 12552

20 19 2.539
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Figure 11-1: Example MDL Reporting Format
. Method Detection Limit Study
Method: Final: [date]
Sampile Prep. Method: Matrix:
Analyst: Test Concentration:
Date: Caiculation:
Instrumenrt £.D.:
Anatytical Column:
Detector: -
Test MDL Replicates{ug/ ) - - Caic. Report.
Analyte Conc. X 8D MDL Limit
wg_) 2 3 4 5 (vg_) (U ) | (ugl )
#DIV/O! | #DIV/IOl | #DIV/OL
#DIV/O! [ #DIVIOL | #DIVOL
#DIV/Ot | #DIVIO! | #DIVIOI
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Section 12.0 4
Data Reduction, Validation and Reporting

Data Reduction

Analytical results are reduced to appropriate concentration units specified by the
analytical method, taking into account factors such as dilution, sample weight or volume,
etc. Blank correction will be applied only when required by the method/ per manufacturer’s
indication, otherwise, it should not be performed. Calculations are independently verified
by appropriate laboratory staff. If the formulas outlined in this section are not used, the
correct formula can be found in the appropriate method SOP.

12.1.1 The analyte concentration in a sample analyzed using external standard
calibration can be determined by:

Concentration (ppb) =_(As)(V)(D)
(avgCF) (Vi) (S)

where .

A is the area of the peak for the analyte in the sample

V, is the total volume of the extract in pl (for purge and trap analysis V,=1)

D is the dilution factor( if no dilution is performed D=1)

avgCF is the mean calibration factor from the initial calibration in area/ng

Vi is the volume of the extract injected in ul (for purge and trap analysis V|=1)
And S is the sample volume or mass (in mL or g) extracted or purged.

12.1.2 The analyte concentration in a sample analyzed using internal standard
calibration can be determined by:

Concentration (ppb) =_(As)(Cis)(Vi)(D)
(Ais)(avgRF)(S)

where
Ais the area of the peak for the analyte in the sample
Cis is the concentration of the internal standard
V. is the total volume of the extract in ml (for purge and trap analysis Vi=1)
D is the dilution factor (if no dilution is performed D=1)
Ais is the area of the intemnal standard
avgRF is the mean response factor from the initial calibration
And S is the sample volume or mass (in L or kg) extracted or purged.

12.1.3 Calculated values for spiked samples, duplicate analyses, and reference
standards are compared with quality control limits to determine data validity.
Recovery of any spiked analyte (including surrogate compounds) is calculated
as:

Property of TestAmerica Ihcorporated— Specialized Assays, Inc.



Date:November 30, 1999 7,(?

Revision No: 0
Section No: 12
Page 2 of 14

%Recovery = (Cs'Cu) x 100
Cn
where
C. is the measured concentration of the analyte or surrogate,
C. is the concentration of the unspiked sample (for LCS and surrogate recoveries

C.=0)
And C, is the true value or known concentration of the analyte or surrogate.

12.1.4 The precision of duplicate analyses is determined from the relative percent
difference (RPD) calculated by:

RPD = |R+-Rzl x 100
(R1+R2)/2

where R, is the measured concentration of one replicate and R; is the measured
concentration of the second replicate. )

12.1.5 Relative Standard Deviation (RSD) is computed from the standard deviation and
mean recovery when the standard deviation is derived from multiple recovery
results:

RSD = _Standard Deviation x.100
Mean Recovery

12.1.6 If results are not within acceptance limits, the analysis data is fully reviewed to
determine if sample contamination or matrix problems exist. If there is still a
problem with the quality of the data, in-depth investigation into the method in
question is conducted until the problem is solved.

12.1.7 Procedures for manual integration are incorporated by reference to SOP SA08-
119.0.

12.2 Corrections

Entries in records shall not be obliterated by methods such as erasures, liquid paper,
overwritten files or markings. All corrections to record-keeping errors shall be made by
one line marked through the error. The individual making the correction shall sign (or
initial) and date the correction. These criteria shall also apply to electronically
maintained records. '

12.3 Logbook Use Guidelines
12,3.1 Use permanent dark ink. No pencils may be used.

12.3.2 Corrections: Use a single line to cross out documentation. Date and initial cross-
out. ‘
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12.3.3 Blank pages or space between the last entry and the bottom of page must be
"Z"d through, initialed and dated.

12.3.4 Data must be entered directly and consecutively into the notebook. It is not to
be placed onto scratch paper and entered later.

12.3.5 Entries added to previously signed pages must be dated, initialed and

witnessed (if appropriate) below the new material.

12.3.6 Sign and date all pages upon completion.

12.3.7 When pages are added to the notebook, they must be signed and dated across
both the added page and the notebook page.

Data Verification

Data verification or review is the routine laboratory process through which proper
quantification, recording, transcription, and calculations are confirmed. It also confirms
that the data is reasonable and complete. The process should be such that errors are
minimized and that corrective action steps are taken when errors are detected. The
data verification process includes three (3) steps: primary (initial), secondary, and final
review.

12.4.1 Primary (Initial) Review

The analyst performs the initial review of the data. The analyst is responsible for
verifying the correctness of the data entered into the Laboratory Information
Management System (LIMS). This review includes, but is not limited to,
verifying that quality control indicators (QCI) meet protocol criteria, calibration
criteria are met, appropriate detection limits were used, data was reduced
correctly and that any corrective action was documented properly. The primary
reviewer is responsible for verifying any documentation associated with the
data, completing review records associated with the process, and compiling QC
Reports (level II-1V) requested in the job. The analyst must perform primary
review on 100% of the data generated.

12.4.2 Secondary Review

A party other than the analyst, i.e., peer or supervisor, generating the data can
be responsible for a secondary review of the data. This step is intended as a
verification of the primary review. Secondary review focuses on calibration
criteria, QCls, compound identification, results expression, reporting limits, and
level of documentation. Approximately 10% of the data is verified. If problems
exist duning this review, the data is retumed and a 100% review is done and

corrective action is performed as appropriate.

12.4.3 Final Review

Property of TestAmerica Incorporated— Specialized Assays, Inc.
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Final review of the completed project must be performed by the Technical
Director, QA Officer, Division/Lab Manager, Project Manager, or designate
familiar with it prior to releasing the final report. This review ensures that client
requirements have been met and that the final report has been properly
completed. The process includes, but is not limited to, verifying that chemical
relationships are evaluated, COC is completed, cover letters/ narratives are
present, flags are appropriate, and project specific requirements are met.

12.4.4 Data found to be of doubtful quality by the analyst, through intemal audits or
arising from customer concems, must be reviewed by a member of laboratory
management using the procedures outlined in Section 13.

Figure 12-1 is a flow chart for the generation of data. After verification of the
data is complete, the results are pnnted from the LIMS into a final report for
transmittal to the client.

Table 12-1 summarizes responsibility for data Qeriﬂéation/validation.

12.5 Data Reporting

Analytical results are issued in a format that is intended to satisfy customer
requirements. A variety of report formats are available to meet specific needs. The
Analytical Report will be printed on laboratory stationary, reviewed, and signed by a
designated person. Persons designated to sign reports are the Technical Director, QA
Officer, Division/Lab Manager, Project Manager, or designate familiar with it.

12.5.1 Required Report Format and Contents

An example report can be found in Figure 12-3. At a minimum, the following
information must be included in all reports:

12.5.1.1  Atitle;

12.5.1.2 Name and address of laboratory and phone number and a contact
name for questions;

12.5.1.3 Unique identification of the report and of each page and the total
number of pages. The total number of pages is noted.

12.5.1.4 Name and address of client and project name if applicable.

12.5.1.5 Description and unambiguous identification of the tested sample

_including the client identification code.

12.5.1.6 Identification of test results derived from any sample that did not
meet NELAC or other regulatory requirements for sample
acceptance such as improper container, holding time, or
preservation.

12.56.1.7 Date of receipt of sample, date and time of sample collection, date(s)
of test performance and time of sample preparation and/or analysis if
the required holding time for either activity is less than or equal to 48
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hours. :
12.5.1.8 Identification of the test method used, or an unambiguous description

of any non-standard method used.

12.5.1.9 Any deviations from (such as failed QC), additions to or exclusions
from the test method (such as environmental conditions), and any
non-standard conditions that may have affected the quality of results.
Include the use and definitions of any data qualifiers. An example list
of typical reporting flags used by the laboratory can be found in
Figure 12-3.

12.5.1.10 Measurements, examinations and derived results. Identify whether
data are calculated on a dry weight or wet weight basis. |dentify the
reporting units.

12.5.1.11 A signature and title of the person(s) accepting responsibility for the
content of the report and date of issue.

12.5.1.12 A statement to the effect that the resuits relate only to the items
tested or to the sample as received by the laboratory.

12.5.1.13 A statement that the report shall not be reproduced except in full,
without prior written approval by the laboratory.

12.5.1.14 Clear identification of numerical results with values outside of
quantitation levels.

12.5.1.15 Labs accredited to be in compliance with NELAC standards shall
certify that the test results meet requirements of NELAC or provide
reasons and/or justification if they do not.

12.5.1.16 Clear identification of all test data provided by a subcontracted
laboratory. The sub-contractor name or accreditation number must

be identified on the report.

12.5.2 TestAmerica — Specialized Assays, Inc. offers four levels of quality control
reporting. Each level, in addition to its own specific requirements, contains all
the information provided in the preceding level. The packages provide the
following information in addition to the information described above:

12.5.2.1 Level I: method references, preparation/ analysis dates,
surrogate recoveries, and reporting limits.

12.5.2.2 Level ll: should at least include blank, LCS, and precision/accuracy
information (MS/MSD/duplicates).

12.5.2.3 Level lll: should provide enough documentation for the validation of
data, i.e., raw data associated with the preparation, calibration (if
applicable), and analysis of samples.

12.5.2.4 ' Level IV: should provide all information described above in addition

to sample raw data.

In addition to the various levels of QC packaging, the laboratory also provides
reports in diskette deliverable form. Initial reports may be provided to clients by
facsimile. All faxed reports are followed by hardcopy. Procedures used to
ensure client confidentiality are outlined in Section 12.5.4.
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12.5.3 Corrected Reports

Occasionally a report must be re-issued due to the addition of a test, or the
correction of an error. When the report is re-issued, a notation of "Corrected”
or “Re-issued” is to be placed on the page of the report along with a brief
explanation of the reason. If it is not practical to include this information directly
on the page, a “text” flag can be placed in the flag column of the report, and a
case narrative containing the explanation can be included with the report.

12.5.4 Confidentiality and Proprietary Rights

TestAmerica Incorporated will not intentionally divulge to any person (other than
the Client or any other person designated by the Client in writing) any
information regarding the services provided by TestAmerica Incorporated or any
information disclosed to TestAmerica Incorporated by the Client. Report
deliverable formats are discussed with each new client. If a client requests that
reports be faxed, the reports are faxed with a cover sheet that includes a
confidentiality statement similar to the following: '

This matenal is intended only for the use of the individual(s) or entity to
whom it is addressed, and may contain information that is privileged and
confidential. If you are not the intended recipient, or the employee or
agent responsible for delivenng this material to the intended recipient,
you are hereby notified that any dissemination, distnbution or copying of
this communication is strictly prohibited. If you have received this
communication in error, please notify us immediately by telephone at the
number above.

This shall not apply to the extent that the information is required to be disclosed
by TestAmerica Incorporated under the compulsion of legal process.
TestAmerica Incorporated will, to the extent feasible, provide reasonable notice
to the client before disclosing the information.

Note: Authorized representatives of an accrediting authority are authorized to
make copies of any analyses or records relevant to the accreditation process

and copies may be removed from the laboratory for purposes of assessment.
Refer to Section 14.1.

12.5.5 Rounding Convention

The rouriding convention at Specialized Assays, Inc. is to round up to the next
significant figure if the last insignificant figure is greater than or equal to 5.
However, in no case, would a “non-detect” be rounded up to a detected result.

12.6 Data Storage

12.6.1 Records Management
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The following records are maintained for a minimum of 5 years unless otherwise
designated (i.e.,Drinking Water — 10 years, Copper and Lead — 12 years):

12.6.1.1 Correspondence between laboratory and client (including
communication logs).

12.6.1.2 Field records of sampling events.

12.6.1.3 Original raw analytical data. This includes, but is not limited to,
logbooks, hard copies of chromatograms or computer data printouts
of calibration standards, QC samples and analytical samples, MDLs,
control limits, standard preparation, method reference and data
review records.

12.6.1.4 Copies of final reports including analytical results, log sheets, chain
of custody, shipping receipts and where required, copies of the raw
data.

12.6.1.5 Quality Assurance records including, but not limited to, archived
SOPs, corrective action reports, intemal and external audits and
responses, Performance Testing sample results and raw data, and
employee training records.

12.6.1.6 Business information, including invoices and records pertaining to

' suppliers. '

12.6.2 Records Storage

Hard copies of records are stored and filed numerically, alphabetically, or
chronologically by date or batch as appropriate for the type of record.
Periodically all records are transferred to storage boxes which are labeled with
the month(s) and year(s) in which the records were generated. Each box is
given a unique number and entered into an archive log that includes a
description of the contents of each box and the box location. The archived
boxes are stored on-site for approximately one year and then transferred to an
off-site storage facility. Boxes are stored in such a way to allow easy retrieval of
records upon request. Final reports are also maintained electronically on
computer hard drives and daily back-up tapes.

Access to archived information is documented with an access log (see Figure
12-4 for example logs for archiving). Archive areas must be protected against
fire, theft loss, environmental deterioration, and vermin. Archive areas are

regularly inspected as part of the Internal Audit Program. Representatives of an
accrediting authority may have access to archived information.

12.6.3 Analytical Logbooks

A log is kept of all notebooks (e.g. standard logbooks, instrument logbooks) that
are issued. At aminimum, this log includes:

12.6.3.1 Issuance of Logbooks
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(a) Notebook Number. Each notebook is issued a unique number
that is determined sequentially. '

(b) Used For. Purpose and department of notebook.

(c) Replaces Notebook Number. Place the number of the notebook
that the issued notebook will replace if applicable.

(d) Date of Issue. This is the date that the notebook is released.

(e) Issued To. The person the notebook is released to.

(f) Archive.
1) All notebooks are archived when they are complete and no

longer in use. They are tumed into the QA Department for
archiving.

2) The date and initials of the person who placed the notebook
in the box for archiving.

3) The box number that the notebook is archived in.

An example notebook issuance log can be found in Figure 12-5.
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Figure 12-2: Example Report Format

SPECIALIZED ASSAYS, INC,
2960 Poster Creighan De.
PQ. Box 40560
Nashville, TN 37204.066 L ..
Paoem 16157260077 ANALYTICAL REPORT
& ASSOCIATES 4268 Lab Number: 99-A150478 ]
RICHARD Saaple ID: ACID CUOMC. INPUMP VOLUTE
2003 BLVD. Saaple Tipe: Water
NASHVILLE, TN 37212 Site ID:
Date Gollected: 10/13/99
Sroject: Time COllected: !
Project Name: MEHARRY/DCI Date Received: 10/21/9%
Suampler: RICHARD Time Recwived: 11:30
' Reprt  @an  OIR
nalyte Result  Usits Lt LImit Factor  Date  Time  Asalyst  Nethod  Bateh
*HETALSY .
Teoa, total 8] ng/l 008 0.9%m 1 1W/2/9  8:08 ADailey 0.7 e

FD = dot deteoted 3t the report Limt.

Thase resuits relets only ta the i1tess tested.
This report sn4ill not be reproduced except fn full aad with
peraission of the lebarstary

Report Approved Py; Report Date: 10/29/99
Theodore J. Guella: FN.D.. Lad Ofrector
fichael H, Duan:, 1.5, Techeical Director
Johany A, Mitchell, Oir. Tachnical Services
Eric Ssith, Assistant Tachaical Otrector
Gail A Lage, Technical Servtces

Latvoratory Certificaticn Nusber. 02008

COPY 1
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Figure 12-3: Typical Reporting Flags

14

Organics:

U-

Indicates the compound was analyzed for but not detected at the accompanying
reporting limit.

J- Indicates an estimated value. This flag is most often used either when (1) there is
indication of the presence of a compound that meets the identification criteria but the
result is less than the sample quantitation limit and greater than the method detection
limit compound or (2) when estimating a concentration for a tentatively identified
compound.

B- This flag is used when the analyte is found in the associated blank as weli as in the
sample.

E- Associated result exceeds calibration range

Inorganics:

U- The analyte was analyzed for but not detected.

B- The reported value was obtained from a reading that was less than the reporting limit
but greater than or equal to the instrument detection limits.

E- The reported value is estimated because of the presence of interference.

M- Duplicate injection precision was not met.

N- Spiked sample recovery was not within control limits.

W- Post-digestion spike for Fumace AA analysis is out of control limits, while sample
absorbance is less than 50% of spike absorbance.

*- Duplicate analysis not within control limits.

+- Correlation coefficient for the MSA is less than 0.995.
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Figure 12-4: Example Archive Log and Archive Access Log
ARCHIVE LOG
TestAmerica Incorporated — Specialized Assays, Inc.
Box Range/ Start | End
Number | Dept. | Description of Contents | Date | Date [ Date Range
Logbook No: Page No:
storagelisting.xis
ARCHIVE ACCESS LOG
TestAmerica Incorporated — Specialized Assays, Inc.
Date/Initials Date
Checked Out ' Complete File Description Returned
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Figure 12-5: Example Log for Issuance of Logbooks

Log of Logbooks — Specialized Assays, Inc.

Notebook No: Page No:
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Table 12-1 Personnel Responsible for Data Evaluation, Verification and Reporting

Duty Personnel Responsible
Data Evaluation

Verification of Sample integrity Log-in

Chain of Custody Verification Log-in

Check of Sample Appropriateness

Analyst/Log-in

Checking raw data entries and calculations

Peer Review / Section Supervisor

Checking instrument/analytical logs

Section Supervisor

Checking calibration integrity

Peer Review / Section Supervisor

Data Validation

Quality control checks

Analyst , QA Officer, Technical Director,
Division/Lab Manager, Project Manager

Review of laboratory QC data

Section Supervisors, QA Officer, Technical
Director, Division/Lab Manager, Project

Manager

Review of supporting documentation

Section Supervisors, Technical Director,
Division/Lab Manager, Project Manager

Review of data for obviously anomalous

values

Section Supervisors, Technical Services,
Technical Director, Division/Lab Manager,

Project Manager

Data Reporting

Data entry

Analyst or Instrument Up-load

Checking data entry

Peer Review

Final Project Review

Technical Services, Division Manager,
Quality Assurance, Technical Director,
Project Manager
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Section 13.0
Corrective Action

When QC deficiencies or nonconformance situations exist, corrective action procedures provide
a systematic approach to assess and restore field or laboratory analytical system integrity.

13.1

13.2

13.3

Corrective Action Report (CAR)

Corrective actions necessary to obtain acceptable results are implemented and
documented on a CAR (Figure 13-1). These reports are also used to document
deviations in sample handling, analytical SOPs, client complaints and deficiencies found
during performance evaluation sample results. Extemal performance and system audit
deficiencies are also documented with a CAR (intemal audits are documented on the
example form presented in Figure 14-2).

13.1.1 CARs are uniquely numbered and tracked. Blank forms are available from the
QA Officer who assigns the number. The original, completed CARs are
maintained in the QA Department. A copy of a completed CAR is placed in the
project folder, raw data folder, and data package and distributed to appropriate
individuals, including the Division/Lab Manager, Technical Director, and
supervisor. The QA Officer tracks the implementation of recommended steps to
ensure correction. '

COC Clarification Request

The Sample Receipt Problems form and the Chain of Custody are used by login and
Client Services to document non-conformances found during log-in. The use of these
forms is described in Section 7.

Method Suspension/Restriction

In some cases it may be necessary to suspend/restrict the use of a method which
constitutes significant risk and/or liability to TestAmerica. Suspension/restriction
procedures can be initiated by the Quality Assurance Officer, Technical Director,
Division/Lab Manager or Corporate Director of Quality Assurance.

13.2.1 Prior to suspension/restriction, confidentiality will be respected, and the problem
and the required corrective action will be stated in writing and presented to the
Division/Lab Manager.

13.2.2 The Division/Lab Manager (or designee), Technical Director, Quality Assurance
Officer, and affected supervisor will be notified.

13.2.3 The Division/Lab Manager shall arrange for the appropriate operations people to
come to meet with the Quality Assurance Officer the day of notification. This
meeting shall be held to confirm that there is a problem, and that
suspension/restriction of the method is required.

Property of TestArﬁerica ~ Specialized Assays, Inc.
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13.2.4 The suspension/restriction meeting will conclude with a discussion of the steps
necessary to bring the method or test fully back on line if the method is
suspended/restricted. The Quality Assurance Officer will also specify any
documentation necessary to verify that corrective action has occurred. A copy of
the meeting notes and agreed upon steps should be faxed by the laboratory to
Corporate Operations and the Corporate Director of Quality Assurance. This fax
acts as notification of the incident.

13.2.5 After suspension/restriction, the lab will hoid all reports to clients pending review.
No faxing, mailing or distributing through electronic means may occur. It is.the
responsibility of the Division/Lab Manager to hold all reporting. Clients will NOT
generally be notified at this time. Analysis may proceed in some instances
depending on the non-conformance issue.

13.2.6 After 72 hours, lab management will determine if compliance is now met and
reports can be released, OR determine the plan of action to bring work into
compliance, and release work. A team, with all principals involved (Division/Lab
Manager, Technical Director, Quality Assurance Officer, Supervisor) can devise
a start-up plan to cover all steps from client notifi catlon through compliance of

method and release of reports.

Quality Control Batch Problems

A measurement system may be out of control when QC samples fall outside of the limits
described in Sections 5 (QA Objectives for Measurement of Data), 9 (Calibration
Procedures and Frequency), 11 (Quality Control Checks and Routines to Assess
Precision and Accuracy and Calculation of Method Detection Limits) or Appendix 4.

An entire batch of samples may require corrective action if quality control criteria are not
met. Section supervisors and quality assurance staff are involved in the decisions for
actions which include re-analysis, re-extraction, etc. The quality assurance department

personnel review both sets of data where applicable to determine if the problem has
been resolved. These actions are documented on a CAR (Section 13.1).

13.4.1 The EPA recommends the following guidelines for assessing acceptable data. If
any data is determined to be out of control, one or all of the following should be

followed:
13.4.1.1 Review the method with the analyst.
13.4.1.2 Re-analyze the sample batch and evaluate the new results.

13.4.1.3 Recalibrate the instrument with freshly prepared reagents and re-analyze
the samples.

13.4.1.4 Re-extract and/or re-analyze the samples per method.

13.4.1.5 Evaluate the data and sample behavior and investigate any possible
chemical interferences.

Property of TestAmerica — Specialized Assays, Inc.
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13.4.1.6 Check instrument for possible maintenance requirements.

13.4.1.7 Seek additional help from other analysts or provide additional training for
laboratory personnel.

13.4.1.8 Perform a system audit to evaluate corrective action measures.
Sample Collection Problems

Samples may have to be re-collected if review of the data related to the sample
collection, preservation, storage and custody indicates that representative, compliant

samples were not obtained.
Syétematic Problems

Those problems of a procedural/system nature generally require the Division/Lab
Manager's involvement. Examples might include previously reported data that has been
affected by a situation requiring correction or if corrective action will impact the project
schedule or budget. If previous data is affected, the laboratory management staff is
responsible for determining the significance of the problem and notifying the customer of
any event that casts significant doubt on the validity of the data. This notification must

be documented.
Departures from Documented Policies and Procedures

Due to the frequently unique nature of environmental samples, sometimes departures
from documented policies and procedures are practical. When the analyst encounters
such a situation, he presents the problem to his supervisor for advice. The supervisor
may elect to discuss it with the Technical Director or have a technical representative
contact the client to decide on a logical course of action. Once an approach is agreed
upon, the analyst so notes it in the raw data folder. This information can then be
supplied to the client in the form of a footnote or a case narrative with the report.

Addressing Complaints

Addressing complaints is a normal function of conducting business and a valuable tool to
improve services to and relationships with clients. The goal is expeditious resolution of
complaints. At TestAmerica — Specialized Assays, Inc., the supervisor and/or the
management team handles systematic problems. Client Services resolves specific
complaints concerning container orders, shipping, and expected report dates. These are
documented in the LIMS call notes module and in individual notebooks. Technical
Services resolves specific questions about specific sample reports. The staff documents
the question on a Technical Services Request form (Figure 13-2), researches the
situation by reviewing the quote, raw data, Chain of Custody, method, regulations, etc.,
discusses the details with management who may decide to retain the resuit, require re-
analysis, provide a case narrative and/or reissue the report. This form is filed in the
project folder with any re-run data or other pertinent information. If the report is edited, a

footnote on the report will so specify and indicate a description of what was edited.
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In the event that a complaint questions the laboratory’s compliance with its own policies

and procedures, the rules of an accrediting agency, or the validity of data, the Quality

Assurance Officer will instigate an intemnal audit of the areas involved and document the

complaint, audit findings and recommendations.

13.9 Immediate vs. Long-Term Corrective Action
- 13.9.1 Immediate corrective actions are necessary to correct or repair non-conforming

equipment and systems. The analyst will most frequently be the one to identify
the need for this action as a result of calibration checks and QC sample analysis.

13.9.2 Long-term corrective actions are necessary to eliminate causes of non-
conformance. The need for such actions will probably be identified by audits.
Examples of this type of action include:

o Staff training in technical skills or in implementing the quality assurance
program.

e Rescheduling of laboratory routine to ensure analyses are performed within
hold times. ' )

e |dentifying vendors to supply reagents of sufficient purity.
e Revision of quality assurance system or replacement of personnel.

13.9.3 Corrective action may also be initiated by various auditing authorities, when
deemed necessary.

13.9.4 For either immediate or long-term corrective actions, steps comprising a closed-
loop corrective action system are as follows:

e Define the problem.
e Assign responsibility for investigating the problem.
e Investigate and determine the cause of the problem.
e Determine a corrective action plan to eliminate the problem.
e Assign and accept responsibility for implementing the corrective action.
e Establish effectiveness of the corrective action and implement the correction.
e Verify that the corrective action has eliminated the problem.
13.10 Documentation

The QA Department is responsible for document control for the laboratory. Critical
documents include the QA Manual, the SOPs, the corrective action forms and reports,
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mtemally.used forms and information, the training files, the MDL studies, the retention
time studies, safety training files, performance evaluation reports, certification
5:0rre;pondence and manuals, audit reports and responses, and traceability certificates
The first four items are maintained in a numerical document control system. '
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Table 13-1
Summary of Corrective Action Procedures
Recommended Corrective

QC Activity Acceptance Criteria Action

Initial instrument Instrument response < RL Prepare another blank. If

Blank response same response, determine

cause of contamination:
reagents, environment,
instrument equipment failure,
etc. ‘

Initial Calibration Standards

Correlation coefficient > 0.99
or standard concentration
value. Percent recovery within
acceptance range. See details
in Section 8. )

Reanalyze standards. If still
unacceptable, remake
standards.

QC Check Standard

Percent recovery within
acceptance range.

Reanalyze standard. If still
unacceptabie, then remake
standards or use new primary
standards if needed. Possible
need to reanalyze affected
samples.

Continuing Calibration
Standards

Percent recovery within
acceptance range.

Reanalyze standard. If still
unacceptable, then recalibrate
and rerun affected samples.

Matrix Spike
Matrix Spike/Matrix Spike Dup
Duplicate

Within limits specified in
Section 5.

if the acceptance criteria for
duplicates or matrix spikes are
not met because of matrix
interferences, the acceptance
of the analytical batch is
determined by the validity of
the LCS. If the LCS is within
acceptable limits the batch is
acceptable. The results of the
duplicates, matrix spikes and
the LCS are reported with the
data set.

Laboratory Control Sample

Within limits specified in
Section 5.

Batch must be re-prepared
and re-analyzed.

Surrogates

Within limits of method or
within three standard

Individual sampie must be
repeated.
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QC Activity

Acceptance Criteria

Recommended Corrective
Action

deviations of the mean

Method Blank

<RL'

Reanalyze blank. If still
positive, determine source of
contamination. If necessary,
reprocess (i.e. digest or
extract) entire sample batch.

Note:

1. Exception: Except as noted below for certain compounds, the method blank should be below the detection limit.
Concentrations up to five times the reporting limit will be allowed for the ubiquitous laboratory and reagent
contaminants: methylene chloride, toluene, acetone, 2-butanone and phthalates provided they appear in similar
levels in the.reagent blank and samples. This allowance presumes that the detection limit is significantly below
any regulatory limit to which the data are to be compared and that blank subtraction will not occur. For benzene
and ethyiene dibromide (EDB) and other analytes for which regulatory limits are extremely close to the detection

limit, the method blank must be below the method detection limit (MDL).
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Figure 13-1
CORRECTIVE ACTION FORM
[YR-consecutive no.]
' DATE:
SAMPLE RANGE:
ANALYTE/METHOD:
RESULTS/DISCREPANCY:
CORRECTIVE ACTION:
SUPERVISOR date
TECHNICAL DIRECTOR date
QA OFFICER date
LAB MANAGER date
AUDITOR date
9/22/99

CORRECTIVE ACTION FORM LINED VERSION

Property of TestAmerica — Specialized Assays, Inc.
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Figure 13-2

TECHNICAL SERVICES REQUEST FORM

LIMS DATA REVIEW REQUEST

Client Name: Client Number:

Requested By: : Submitted to: Technical Services

Phone Number:

Sample Range:

REASON FOR REQUEST:

TECHNICAL SERVICES RESPONSE:

Respond:
Faxto: . Fed Ex: Regular Mail:

TECH SVCS REQUEST TSF-2 9/21/99
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Section 14.0
Performance and System Audits

Audits measure laboratory performance and insure compliance with accreditation/certification
and project requirements. Audits are of four main types: extemal, system, report and blind
sample.

14.1

14.2

External Audits

Extemal audits are performed when certifying agencies or clients submit samples for
analysis and/or conduct on-site inspections. It is TestAmerica’s policy to cooperate fully
with certifying agencies. It is also TestAmerica’s policy to comply fully with system audits
conducted by regulatory agencies and clients.

The laboratory is involved in external performance audits conducted semi-annually
through the analysis of Perfformance Testing (PT) samples provided by a third party. In
the past these EPA performance testing studies have been referred to as Water
Pollution Study (WP) and Water Supply Study (WS). Additional PTs are analyzed as
required by clients and state certifying agencies. See section 14.4 for additional
information. )

14.1.1  Confidential Business Information (CBI) Considerations

During on-site audits, on-site auditors may come into possession of information
claimed as business confidential. A business confidentiality claim is defined as
“a claim or allegation that business information is entitled to confidential
treatment for reasons of business confidentiality or a request for a
determination that such information is entitled to such treatment.” When
information is claimed as business confidential, the laboratory must place on
(or attach to) the information at the time it is submitted to the auditor, a cover
sheet, stamped or typed legend, or other suitable form of notice, employing
language such as “trade secret,” “proprietary” or “company confidential.”
Confidential portions of documents otherwise non-confidential must be clearly
identified. CBI may be purged of references to client identity by the responsible
laboratory official at the time of removal from the laboratory. However, sample
identifiers may not be obscured from the information. Additional information
regarding CBI can be found in Section 3.4.5 within the 1999 NELAC standards.

System Audits

it is the responsibility of the Quality Assurance Officer to plan and organize audits as
required by a predetermined schedule and as requested by management. Such audits
shall be carried out by trained and qualified personnel who are, wherever resources
permit, independent of the activity to be audited. Personnel shall not audit their own
activities except when it can be demonstrated that an effective audit will be carried out.
System audits evaluate procedures and doecumentation in the laboratory. Semi-annual
audits are split into smaller audits that are performed within the specified frequency (see
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Figure 14-1). The Internal Audit Summary should be completed in January and July. An
example audit checklist can be found in Figure 14-2. Additional audits may be necessary
throughout the year to address specific project requirements or issues that arise from
other audits.

Report Audits

Routine report audits are the responsibility of the laboratory Quality Assurance Officer.
The Quality Assurance Officer performs an independent systems review of reports
generated by the laboratory. The reviewer is not expected to pursue the correctness of
every reference in the file contents, but concentrates on the intemal consistency of the
data package. Areas for review include chain-of-custody, correspondence with the
analytical request, batch QC status, completeness of any corrective action statements,
5% of calculations, format, holding time, sensibility and completeness of the project file
contents. A list of reports reviewed is maintained in an audit file.

Blind Sample Audits

Blind sample audits are performed by submitting QC samples to the analyst with true
values, which are only made known after the test is complete. Blind sample audits are
carried out by the Quality Assurance Officer, Technical Director, Corporate Director of
Quality Assurance, clients and certifying agencies as necessary to assure the laboratory
is capable of achieving success with a blind QC sample. For continuing NELAC
accreditation, completion dates of successive proficiency rounds for a given PT field of
testing shall be six months. Failure to meet the seml-annual schedule is regarded as a
failed study.

In addition to the semi-annual PTs submitted to the laboratory through third party
vendors, the laboratory may also participate in a Company wide internal PT program to
evaluate methods that are not commonly included in the semi-annual PT studies. These
studies usually occur between January and February and more frequently if deemed
necessary.

14.4.1 [tis recognized that PT samples are often not representative of “real world”

samples either in their form (e.g. vials), content (e.qg. multiple target analyte
hits), or documentation (e.g. no chain of custody) and as such present the

laboratory with special challenges.

14.4.2 ltis the policy of TestAmerica Incorporated that PT samples be treated as
typical samples in the normal production process where this is possible.
Further, where PT samples present special or unique problems in the normal
production process they need to be treated differently, as would any special or
unique request submitted by any client.

Holding time begins when the vial is opened. Full volume PTs follow normal
hold time procedures and storage requirements.

14.4.3 Login will-obtain the normal COC information from the documentation provided
with the PTs with review by QA or other designated staff.
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14.4.4 Vials will be prepared as required in the instruction set provided with the
samples. After preparation to full volume the sample may be spiked, digested,
concentrated, etc,, as would be done for any normal sample requiring similar

analysis.

14.4.5 PT samples will not undergo muitiple preps, mulitiple runs, multiple methods
(unless being used to evaluate muitiple methods), muitiple dilutions, UNLESS
this is what would be done to a normal client sample (e.g. if a client requests,
as PT clients do, that we split VOA coeluters, than dual analysis IS normal

practice).

14.46 No special reviews shall be performed by operation and QA, UNLESS this is
what would be done to a normal client sampie. To the degree that special
report forms or login procedures are required by the PT supplier, it is
reasonable that the laboratory WOULD apply special review procedures, as
would be done for any client requesting unusual reporting or login processes.

14.4.7 Special QC samples can be included in the analytical run IF this is what would
be done with normal client samples under similar circumstances.

Quality Systems Management Review

The senior management team (Vice-President of Southemn Laboratory Operations,
Division/Lab Manager, Operations Manager, Quality Assurance Officer, Technical
Director) conducts an annual review of its quality systems to ensure its continuing
suitability and effectiveness in meeting client and regulatory requirements and to
introduce any necessary changes or improvements. Corporate Operations and
Corporate Quality Assurance personnel may be included in this meeting at the discretion
of the Division/Lab Manager.

This review uses information generated during the preceding year to assess the “big
picture” by ensuring that routine quality actions taken and reviewed on a monthly basis
are not components of larger systematic concems. The monthly review (see Section 15)
should keep the quality systems current and effective; therefore, the annual review is a
formal senior management process to review specific existing documentation.

14.5.1 Significant issues from the following documentation are summarized by the
Quality Assurance Officer prior to the review meeting:

14.5.1.1 Matters arising from the previous annual review.
14.5.1.2 Prior Monthly Quality Assurance Reports.

14.5.1.3 ﬁeview of report reissue requests.

14.5.1.4 Minutes from prior management and staff meetings.

14.5.1.5 Minutes from prior Senior Management team meetings, including:
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a) Adequacy of staff, equipment and facility resources.
b) Future plans for resources and testing capability and capacity.

14.5.1.6 Prior Customer Service/Business Development meeting information.

14.5.1.7 Internal and External Audits.

14.5.2 The annual review includes the previous 12 months and can occur anytime
between December and February to best meet the needs of the Division. Based
on the annual review, a report is generated by the Quality Assurance Officer and
management. The report is distributed to Senior Management and the Corporate
Director of Quality Assurance. The report includes, but is not limited to:

14.5.2.1 The date of the review and the names and titles of participants.

14.5.2.2 A reference to the existing data quality related documents and topics
that were reviewed.

14.5.2.3 Quality system changes or improvements that will be made as a result
of the review. -

14.5.2.4 An implementation schedule including assigned responsibilities for the .
changes. '

14.5.3 The Quality Assurance Manual may be revised at this time to reflect any
significant changes made to the quality systems.

Corrective Action

All deficiencies found during audits are reported to the Division/Lab Manager and the
Technical Director. Audit information is also provided to the Director of Quality
Assurance through the monthly report (see Section 15 — Quality Assurance Reports to
Management). The Division Manager and Quality Assurance Officer agree upon a time
frame for correction. The laboratory’s response and corrective action procedures are
evaluated by the Quality Assurance Officer and when acceptable, are attached to each
audit and filed. If issues arise that may require method suspension or restriction, the
procedures outlined in Section 13 (Corrective Action) are followed.

Extermnal audits often require written reports that include proof of correction. The Quality
Assurance Officer coordinates this written response.

NELAC: If the cormrective action report is not acceptable to the primary accrediting
authority after second submittal, the lab shall have accreditation revoked for all or
any portion of its scope of a accreditation for any or all fields of testing, a method, or
analyte within a field of testing. .
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Written responses to PT results are required. The response must address the reason for
any unacceptable or “Check for Error” result. In some cases it may be necessary for
blind QC samples to be submitted to the laboratory to show a return to control.

NELAC: Whenever a laboratory fails a study, it shall determine the root cause for the
failure and take any necessary corrective action. If a laboratory fails two out of the
three most recent studies for a given PT field of testing, its performance is
considered unacceptable under the NELAC PT standard for that field. The lab shall
then need to meet the requirements of initial accreditation as described in 2.7.2
(NELAC 1999 Standards). For initial studies, the PT studies shall be at least 30 days
apart. The lab must successfully complete two PT studies for each requested PT
field of testing within the most recent three rounds attempted.
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Figure 14-1
INTERNAL AUDITS SUMMARY.
Division:
Time Period:
Number of | Date(s) Description Date Date
Required | Performed - Reported to | Responses
Audits in 6 Lab Complete
Month
2 Balances:
: - Use of Standards
- UseoflLog

- Acceptance Criteria

2 Standards/Reagents: |
- Properly labeled .
- Notebooks used

- Cert Binder.Up To Date

1 Maintenance Logs:
- Preventive Maintenance
- Repairs

1 QA Manual/SOP Binders/Logbooks:
- In Location

- No Additional Marks

- Logged

2 Temperature Logs/Thermometers
- Logs Up To Date

- Themometers in Place

- No Expired Themmometers

1 Sample Storage/Disposal:

- Intemal Log Use

- Disposal Log

- Storage of samples (VOA, Trip
Blanks, ...).

1 . Field Sampling:
- Documentation

1 Miscellaneous:

- PH check recordings
- Conductivity

- Etc.....
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Number of | Date(s) Description Date Date
Required | Performed Reported to | Responses
Audits in 6 ' Lab Complete

Month —_

- Corrective Action Forms Used

- Notebooks Reviewed and signed
off.

- Notebook Guidelines Used

- Hard Copies of All Data Available

- Manual Integration Documentation

" Procedures Used

- Manual Integration — Review on
screen.

1 Archive Procedures:
- Hard Copies
- System Back-ups

2 Training Records:
- P&Ain Place for all Methods Run
- SOPs Signed Off

2 MDLs:

- All instruments have a current
MDL for all methods run on it.

- MDL for solid-and aqueous where
appropriate. '

1 Log-in:

- PH Checks

- Documentation Procedures
- Temperature Checks

1 Control Limits / Charting
1 Run Logs:
-Proper QC Frequenc
Goal is to Method Audit:
review all - Review SOP
m?tflzz::m - Review Method
an annual -  Review Worksheets
basis. Plan
accordingly..

* - The number of audits can decrease to 1 after two audits with no deficiencies.

AQA Coordinator Date

Aftach signature page of each audit to this summary sheet. Send completed copy to Director of QA and file original.
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Figure 14-2: Example Intemnal Audit Checklist (Pages 8-10)
INTERNAL AUDIT

TestAmerica Incorporated -

Date(s):

Area Audited : Archiving

Persons Contacted During Audit:

Auditor

Date Reported to Department
Management
Reported To:

Date Reported to Division Manager:

Reported To:

Please review the checklist and comments attached. Comments are identified by the item
number in the checklist. Please respond to all comments within one week of the “Date Reported

to Department Management”.

Date: QA Signature:

Response received and accepted by QA:

Date: QA Signature:

Note; Attach a copy of this signature page to the Internal Audit Summary. File original with
responses in audit file.
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AUDIT CHECKLIST: Archiving
Yes

1.

10.

No

The archive log(s) include:

0 A unique box identifier.

O A description of the contents of the box.
g The location of the box.

0 The date of disposal.

Access to archived information is documented with an access log (either per
archive area or per box). The log contains the date/time, initials and description
of items removed, reviewed or retumed.

Archive boxes are labeled with a unique box identifier and a means for
identifying the time for disposal. This would also apply to electronic records.

Archive locations are protected against fire, theft, loss, environmental
detenroration and vermin. In addition, electronic records are protected against

electronic or magnetic sources.

Instructions for the retrieval of electronic records are archived with the electronic
records when necessary to facilitate retrieval.

The laboratory has identified a time_period to maintain data records?

( years).

Records that are stored by computers or personal computers (PCS) have hard
copy or write-protected back-up copies.

Records stored only on electronic media, are supported by the hardware and
software necessary for their retrieval.

The LIMS is backed up a minimum of once per day.

All information necessary for the historical reconstruction of data are maintained
by the laboratory. Exampies:

Copy of COC.

Log-in Record.

Internal Chain Record (where applicable).
Worksheets/L.ogbooks/Notebooks

Standard Preparation Log

Calibration Logs — Balance, instrument, pipet, thermometers, ....
Run Logs

Raw Data

Final Report

QA Manual/SOPs

MDLs

QC Limits

0OocoDO0oOocOO0OO0DOCOO
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Section 15.0 .
Quality Assurance Reports to Management

Internal Reports

The Quality Assurance Officer (QAQ) is to submit a monthly report regarding QA/QC
activities to laboratory management (Division/Lab Manager, Technical Director, and the
Director of Quality Assurance). An example format with the minimum required topics for
reporting can be found in Figure 15-1.

External Reports

Certain projects under regulatory review require establishment of explicit quality
assurance objectives and quarterly summaries of QA conformance and corrective
action. The laboratory technical and quality assurance staff will provide information
required to establish quality assurance objectives for particular projects. Once the QA
deliverables options are selected for the project, sufficient quality control data will be
provided in the individual analytical report to allow a periodic assessment of the overall
progress of the project. Upon request, any information/reports needed will be provided
by the laboratory management with review by the QAOQ.
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Figure 15-1 .

MONTHLY REPORT TO MANAGEMENT

LABORATORY:

PERIOD COVERED:

PREPARED BY:

TO: x, Division/Lab Manager

CC. x, Technical Director

Director of Quality Assurance

THREE KEY ISSUES:

1.
2.
3.
1. SOPs
1.1 The following SOPs were finalized (Indude updated SOP Summary with Report).
12 The following SOPs are in QA for review:
13 The following SOPs are due to QA:
2 Corrective Action Reports (CARs) '
21 Total Number of CARs:
22 Number of Unresolved CARSs:
23 Highlights:
231
3. MDLs

3.1 MDLs Completed:
32 MDLs Due:

4 AUDITS
41 INTERNAL AUDITS
The following intemal audits were performed (include method and general):

42 EXTERNAL AUDITS "
(Include source, date, highlights, date Corrective Action Package is due, Progress on Corrective Action

Packages, ...)

5. PE SAMPLES
51 The following PE samples are now in house (Due Dates):
52 The following PE results have been received (Results presented as a percentage by Department,
Discuss Corrective Action):
6. CERTIFICATIONS
6.1 Certification Packages Being Worked On (include Due Date):
6.2 Certification Packages Completed (Send any new Certificates):

7. TRAINING
71 Training Record Issues:

8. MISCELLANEOUS
: 8.1

9. 'NEXT MONTH
(tems planned for next month)
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Appendix 1:

It is the policy of TestAmerica Incorporated that every employee shall at all times and in all ways
comply with both the letter and the spirit of federal, state and local laws, and that every
employee shall adhere to the highest standards of ethics, morality, honesty and decency in the
performance of the duties of his or her job.’ '

1.1

TestAmerica Incorporated Code of Ethical Conduct

TestAmerica Incorporated provides chemical analysis for the purpose of determining
environmental risk presented by chemical pollutants which may affect human health and
the environment. The quality of service produced by TestAmerica Incorporated is
dependent upon accurate portrayal of environmental chemistry data. This process relies
on a high degree of scientific and personal ethics. Accordingly, TestAmerica
Incorporated has adopted a Code of Ethical Conduct, to which each employee must

adhere, as follows:

a) To serve human health and environrhental interests by performing analytical and
testing responsibilities in @ manner that justifies the public trust.

b) To present services in a confidential, honest, and candid manner. Client names and
their analytical results are not discussed outside of the laboratory except with an

approved client agent.
c) To produce results that are both accurate and legally defensible.

d) To comply with all applicable federal, state, and local laws and regulations consistent
with accepted professional and analytical practices.

e) To understand and adhere to the guidelines of ethical and quality work that meet the
standards required by the environmental analytical laboratory testing industry.
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Data Quality Assurance Program

TestAmerica Incorporated wants to ensure a national standard of quality at all
TestAmerica Incorporated laboratories.

Each TestAmerica Incorporated laboratory has a Quality Assurance Manual that focuses
on quality related test specifications performed by that Laboratory as well as specific
state certification standards. Documented quality systems designed to insure that work
performed in the laboratory is accurate, precise, complete, comprehensive, and reflects
the need of the customer/client.

The Quality Assurance Manual is based on “Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans,” EPA-600/4-83-004, February 1983 (QAMS-
005/80) and ISO Guide 25. It describes laboratory operations for routine analyses
performed by the Laboratory. Quality Assurance Project Plans may be developed from
this document to meet specific project requirements and objectives.

Ethics Quality Commitment, Objective, and Policy -

TestAmerica Incorporated wants to. ensure quality analytical and data management
services to meet the needs of customers/clients while satisfying the requirements of
various state and federal regulations. This enables the customer/client to make rational,
confident, cost-effective decisions on the assessment and resolution of environmental
problems. Protocols and procedures utilized by laboratories, with emphasis on the
Quality Assurance/Quality Control (QA/QC) requirements, are based on EPA guidelines,
for the analysis of multimedia samples for a broad range of inorganic and organic

contaminants.

It is the policy of TestAmerica Incorporated to incorporate quality into all analytical
programs by adhering to the following practices:

a) TestAmerica Incorporated will not offer, commercially, any analysis for which
TestAmerica Incorporated cannot demonstrate consistent quality and legally
defensibie performance standards;

b) Employees who are aware of falsification or misrepresentation of facts regarding
analytical data measurements or results or the manipulation of data are required to
immediately inform the appropnate member or representative of Management;

c) TestAmerica Incorporated has Laboratory and Corporate “Open Door’ and “Open
Line” Policies which enable every TestAmerica Incorporated employee to have free
access to the respective Manager and Corporate Officers. Such Open Door Policies
are intended to foster two-way communications and provide each employee with
access to Laboratory and Corporate Management. Such Policies are also intended

~ to encourage each employee to consider it his or her duty and responsibility to “come
~ forward”, including any employee who disagrees with or has a concem or question
about any Company/Laboratory practice, process, procedure, or policy, or about any
Supervisory/Managerial request, instruction, or directive. Such contact should be
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made to members of Laboratory or Corporate Management as described below. Any
contacts with a Manager or representatives of Corporate Management shall be
treated as “confidential”, if the employee so requests.

No employee of TestAmerica Incorporated will compare or disclose results for any
Performance Testing (PT) sample, or other similar QA or QC requirements, with any
employee of any other laboratory, including any other TestAmerica Incorporated
laboratory, prior to the required submission date of the results to the person,

organization, or entity supplying the PT sample.

TgstAmeﬁca Incorporated Code of Ethical Conduct Agreement

| understand that | am charged with meeting ethical standards in performing all of my
duties and responsibilities and in reporting data, test results, or conclusions;

| have been formally instructed to consider quality as an important aspect of my job
responsibilities. The provisions of the “Ethics Policy and Code of Ethical Conduct”

have also been reviewed with me.

| also agree to the following:

a) | shall not report data values or results which are inconsistent with actual vaiues
observed or measured.

b) | shall not modify data values unless the modification can be technically justified
through a measurable analytical process acceptable to the environmental
analytical laboratory testing industry and the laboratory’s Standard Operations
Procedures. All modifications will be properly documented.

c) | shall not report dates and times of data analyzed that do not represent the true
and actual dates and times the analysis was conducted.

d) | shall not make false statements to, or seek to otherwise deceive, members of
Management or their representatives, agents, or clients/customers. | will not,
through acts of commission, omission, erasure, or destruction, improperly report
measurement standards, quality control, data, test results or conclusions.

e) | shall not condone any accidental or intentional reporting inauthentic data by
other employees and will immediately report its occurrence to Management using
the procedures below. If | have actual knowledge of such acts committed by any
other employees, and | do not report such information to designated members or
representatives of Management, it shall be considered as serious as if |
personally committed the offense. Accordingly, in that event, | understand that |
may be subject to immediate termination of employment.

“f) |shall immediately inform my supervisor regarding any intentional or unintentional

reporting of my own inauthentic data. Such report must be made to both my
immediate supervisor and the local Quality Assurance Officer, both orally and in
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writing (with a copy initialed by both my immediate supervisor and the local
Quality Assurance Officer) and retained by me.

| understand the cntical importance of accurately reflecting and/or reporting data,
measurements, and results, whether initially requested by a client, or retained by TestAmerica
Incorporated, Inc. and submitted to a client at a later date, or retained by TestAmerica
incorporated, Inc. for subsequent intemal use.

I understand that if any supervisor, manager, or representative of management instructs,
requests, or directs me to perform any of the aforementioned improper laboratory practices, or if
| am in doubt or uncertain as to whether or not such laboratory practices are proper, | will not
comply. In fact, | must report such event to all appropriate members or representatives of
Management including, but not limited to, the Manager, all supervisors and managers with direct
line reporting relationship between me and the Manager, and the local Quality Assurance
representative, excluding such individuals who participated in such perceived improper
instruction, request, or directive. In addition, the Corporate Director of Quality Assurance may
be used as a resource for industry requirements.

| should obtain a ruling, in writing, as to whether such praciice is or is not improper and will
abide by such ruling. However, if | have not received a timely ruling, or if | believe such ruling is
incorrect, | may appeal to the VP of Operations and will abide by such written ruling.

| understand that if my job includes supervisory responsibilities, | shall not instruct, request, or
direct any subordinate to perform any laboratory practice which is unethical or improper. Also, |
shall not discourage, intimidate, or inhibit an employee who may choose to appropriately appeal
my supervisory instruction, request, or directive which the ‘employee perceives to be improper,
nor retaliate against those who do.

| have read and fully understand all provisions of “Ethics Policy and Code of Ethical Conduct”
and realize that even one (1) instance of varniance from the above Code of Ethical Conduct may

result in discipline, up to and including termination of employment.

(Dated) (Employee’s Signature)

(Print Name)
NOTE: This Ethics Poliéy and Code of Ethical Conduct must be signed at the time of hire (or
within 2 weeks of an employee’s initial receipt of this Policy, if later) and resigned between

January 1 and January 15 of every year. Such signature is a condition of continued
employment. Failure to sign will result in immediate termination of employment.

9-23-99
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Appendix 2: Laboratory Technical Organization Chart
C. Bradley Howard
Vice-President, Southem llona Taunton
Laboratory Operations Corporate Director of
Quality Assurance
Theodore J. Duello, Ph.D.
Division/Lab Manager
Michael H. Dunn Paula Watts
Quality Assurance/Safety Officer : Data Quality Facilitator
Paul Buckingham : Michael H. Dunn
Login/Shipping Manager Technical Director
Paul Lane -
LIMS Adminiatrator Angelo' Bufalino
Operations Manager
John Mitchell

Technical Services Manager

Technical Supervisors

Glenn Baun, Inorganics
Rodney Street, Metals

Ryan Fitzwater, Extractions
Jeremy Duncan, UST Volatiles
Mike Goodrich, Semivolatiles
Shakir Wani, Volatiles

Jennifer Huckaba
Client Services Supervisor

Analysts
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Appendix 3: Laboratory Floor Plan
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Appendix 4: Summary of Calibration and QC Procedures for GC Organics
Method _ QC Check Frequency Acceptance Criteria Corrective Action
sSweo021B Five-point initial calibration | Initial calibration prior to sample RF = 20% Correct problem then repeat initial
SW8081A for all analytes analysis CF = 20% calibration
Swao082
SW8141A Linear - least squares regression
SWB8151A r>0.99
SW8015B | Second-source calibration Once per five-point initial All analytes within 15% of Correct problem then repeat initial
verification (ICV) calibration expected value calibration
Retention time window System set-up t 3 times standard deviation for Correct problem then re-analyze
calculated for each analyte each analyte retention time from - | all samples analyzed since
72-hour study retention time check
Continuing calibration Before sample analysis, after All analytes within 15% of Correct problem then repeat initial
verification every 10 samples, and at the end | expected value Continuing calibration verification
of the analysis sequence and re-analyze all samples since
last successful Continuing
: calibration verification
Breakdown check (Endrin Daily prior to analysis of samples | Degradation <15% Inlet/column maintenance; repeat
and DDT)" - : breakdown check
Method blank One per analytical prep batch No analytes detected > RL Correct problem then re-prep and
analyze method blank and all
samples processed with the
contaminated blank
LCS for all analytes One per prep batch See Section 5 Re-prep and analyze the LCS and
all samples in the affected
: . analytical batch
Surrogate spike Every sample, spiked sample, See Section 5 Check system, re-inject, re-extract
standard, and method blank
MS/MSD One per batch per matrix See Section 5 None
Second-column 100% for all positive results (not Same as for initial or primary Same as for initial or primary
confirmation? for 80218 and 8015B) column analysis column analysis
1 —8081A only

2 - excludes Chlordane and Toxaphene for SW8081A
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Appendix 4: Summary of Calibration and QC Procedures for GC/MS Organics
Method QC Check Frequency Acceptance Criteria Corrective Action
SW8260B | Check of mass spectral ion | Prior to initial calibration and Refer to criteria listed in the Retune instrument and venfy
SwW8270C | intensities', i.e., Tune Continuing calibration venfication, ]| method description
every 12 hours
SW8260B | Five-point initial calibration Initial calibration prior to sample SPCCs average RF > 0.30 and Correct problem then repeat initial
for all analytes analysis %RSD for RFs for CCCs < 30% calibration
and one option below
SW8270C SPCCs average RF > 0.050 and Correct problem then repeat initial
%RSD for RFs for CCCs calibration
< 30% and one option below
Sws82608 option 1 linear-
SW8270C mean RSD for all analytes <15%
with no individual analyte RSD
>30%
option 2 linear — least squares
regression r > 0.99
Second-source calibration Once per five-point initial All analytes within 20% of Correct problem then repeat initial
verfication (ICV) calibration expected value ‘ callbratlon
Retention time window Each sample Relative retention time (RRT) of Correct problem then re-analyze
calculated for each analyte the analyte within 0.08 RRT units | all samples anatyzed since the last
, of the RRT retention time check
SW8260B | Continuing calibration Daily, before sample analysis and | SPCCs average RF > 0.30; and Correct problem then repeat initial
verification every 12 hours of analysis time - calibration
SwW8270C SPCCs average RF > 0.050; and
SwWa2608 CCCs < 20% difference (when
Sw8270C

using RFs) or drift (when using
least squares regression.

All calibration analytes within 20%
of expected value

Intemal Standards

Every sample/standard

Retention time +30 seconds from
retention time of the mid-point std.
in the CCV/ICAL (sample/stan-
dard).

EICP area within -50% to +100%
of ICAL mid-point std.

Inspect mass spectrometer and
GC for malfunctions; mandatory
re-analysis of samples analyzed
while system was malfunctioning

Propenty of TestAmerica Incorporated - Specialized Assays, Inc.
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Summary of Calibration and QC Procedures for GC/MS Organics

(cont.)

Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

Method blank

One per analytical prep batch

No analytes detected > RL

Correct problem then re-prep and
analyze method blank and all
samples processed with the
contaminated blank

LCS for all analytes

One per prep batch

See Section 5

Correct problem then re-prep and
analyze the LCS and all samples
in the affected analytical batch

MS/MSD

One per batch per matrix

See Sectlion 5

none

Surrogate spike

Every sample, spiked sample,
standard, and method blank

See Section 5

Check system, re-inject, re-extract

| .
1 - SW8260B requires BFB; SWB270C requires DFTPP

Property of TestAmerica tncorporated — Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Method SW8310

Method

QC Check

Frequency

Acceptance Criteria

?orrective Action

Sw8310

Five-point initial calibration for all
analytes

Initial calibration prior to sample
analysis

linear - mean RSD of average CF
of all analytes <20% or
mean RSD for all analytes <20%

with no individual analyte RSD >
30%

linear - least squares regression
>0.99

Correct problem then repeat
initial calibration

Second-source calibration
verification (ICV)

Once per five-point initial
calibration

All analytes within 15% of
expected value

Correct problem then repeat
initial calibration

Retenlion time window calculated
for each analyte

Each initial calibration and
Continuing calibration
verifications

t 3 limes standard deviation for
each analyte retention time from
72-hour study

Correct problem then re-analyze
all samples analyzed since the
last retention time check

Continuing calibration verification

Before sample analysis, after.
every 10 samples, and at the end
of the analysis sequence

All analytes within 15% of
expected value

Correct problem then repeat
initial Continuing calibration
verification and re-analyze all
samples since last successful
Continuing calibration verification

Method blank

One per prep batch

No analytes detected > RL

Correct problem then re-prep and
analyze method blank and all
samples processed with the
contaminated blank

LCS for all analytes

One per prep batch

See Section 5

Correct problem then re-prep and
analyze the LCS and all samples
in the affected analytical batch

Every sample, spiked sample,

See Section 5

Surrogate spike Check system, re-inject, re-
standard, and method blank extract

MS/MSD One per batch per matrix See Section 5 None

Confirmation 100% for all positive results (use

response of both detectors)

Same as for initial or primary
analysis

Same as for initial or primary
analysis

Property of TestAmerica Incorporated — Speclalized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Method SW6010B
Method QC Check Frequency Acceptance Criteria Corrective Action
SW60108 | Initial calibration (minimum 1 N/A '

standard and a blank)

Daily initial calibration prior to
sample analysis

N/A

Second-source calibration
venfication (ICV)

Daily after initial calibration

All analytes within 10% of
expected value

Correct problem then repeat initial
calibration

Calibration blank

After every Continuing calibration
verification

No analytes detected = RL

Correct problem then analyze

calibration blank and previous 10
samples

Continuing calibration
verification

Before sample analysis, after
every 10 samples, and at the end
of the analysis sequence

All analytes within 10% of
expected value and RSD of
replicate integrations <5%

Repeat calibration and re-analyze

-] all samples since last successful

calibration

Method blank -

One per prep batch

No analytes detected > RL

Correct problem then re-prep and
analyze method blank and all
samples processed with the
contaminated biank

Interference check solution
(ICS)

At the beginning of an analytical
run

Within 20% of expected value

Terminate analysis; correct
problem; re-analyze ICS; re-
analyze all affected samples

LCS

One per preb batch

See Section 5 Correct problem then re-prep and
analyze the LCS and all samples
in the affected analytical batch

Dilution test Each new sample matrix

1:5 dilution must agree within 10%
of the original determination

Perform post digestion spike
addition

Post digestion spike addition

When dilution test fails

Recovery within 75-125% of
expected results

Correct problem then re-analyze
post digestion spike addition

MS/MSD

One per batch pef matrix

See Section 5

none .

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for FLAA & GFAA Metals -

Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

SW7041
SW7060A

SWT7131A
SW7191
SW7421
SW7740
SW7761
SW7841

Initial calibration (minimum 3
standards and a blank)

Daily initial calibration prior to
sample analysis

Correlation coefficient >0.995 for
linear regression

Correct problem then repeat initial
calibration

Second-source calibration
venfication (ICV)

Once per initial daily calibration

All analytes within 10% of
expected value

Correct problem then repeat initial
calibration

Calibration blank

Once per initial daily calibration

No analytes detected 2 RL

Correct problem then re-analyze
calibration blank and all samples
associated with blank

Continuing calibration
verification

Before sample analysis, after
every 10 samples, and at the end
of the analysis sequence

All analytes within 20% of
expected value

Correct problem then repeat
calibration and re-analyze all
samples since last successful
calibration

Initial calibration verification

Daily, before sample analysis

All analytes within 10% of
expected value

Correct problem then repeat
calibration and re-analyze all
samples since last successful
calibration

Method blank

One per prep batch

No analytes detected > RL

Correct problem then re-prep and
analyze method blank and all
samples processed with the
contaminated blank

LCS

One per prep batch

See Section 5

Correct problem then re-prep and
analyze the LCS and all samples
in the affected analytical batch

Dilution Test; 1:4 dilution
test

Each preparatory batch

Five times dilution sample resuilt
must be within 10% of the
undiluted sample result

Perform post dlgesuon spike
addition

Recovery test When dilution test fails Recovery within 15% of expected Dilute the sample; re-analyze post
resuits digestion spike addition
MS/MSD One per batch per matnx See Section 5 none

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Method SW7196A
Method QC Check Frequency Acceptance Criteria .Corrective Action
SWT7196A | Initial calibration (minimum Initial calibration prior to sample

three standards and a

analysis

Correlation coefficient >0.995 for
linear regression

Correct problem then repeat initial
calibration

blank)
Second-source calibration After each new stock standard All analytes within 10% of Correct problem then repeat initial
verification (ICV) preparation expected value calibration

Continuing calibration
verification

Beginning and after every 10
samples and at the end of the
analysis sequence

All analytes within 20% of
expected value

Correct problem then repeat initial
calibration and re-analyze all
samples since last successful
calibration

Verification check to ensure
lack of reducing condition
and/or interference

Once for every sample matrix
analyzed

Spike recovery between 85-115%

If check indicates interference,
dilute and re-analyze sampie
persistent interference indicates
the need to use and alternate
method

Method blank

One per prep batch

No analytes detected > RL

Correct problem then re-prep and
analyze method blank and all
samples processed with the
contaminated blank

MS/MSD

One per 20 samples per matrix

See Section 5

none

LCS

One per batch

See Section &

Re-prep, re-analyze all affectad
samples.

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Method SW7470A/SW7471A

Method

QC Check

Frequency

Acceptance Criteria

‘ Corrective Action

SW7470A
SW7471A

Initial calibration (minimum
5 standards and a blank)

Daily initial calibration prior to
sample analysis

Correlation coefficient >0.995 for
linear regression

Correct problem then repeat
initial calibration

Second-source calibration
verfication (ICV)

Once per initial daily calibration

Analytes within 10% of expected
value

Correct problem then repeat
initial calibration

Calibration blank

Once per initial daily calibration

No analytes detected > RL

Correct problem then re-analyze
calibration blank and all samples
associated with blank

Continuing calibration

Before sample analysis, after

Analytes within 20% of expected

Correct problem then repeat

verification every 10 samples, and at the end | value calibration and re-analyze ail
of the analysis sequence samples since last successful
. calibration
Method blank One per prep batch No analytes detected > RL Correct problem then re-prep
and analyze method blank and
all samples processed with the
: contaminated blank
LCcSs One per prep batch See Section 5 Correct problem then re-prep
. and analyze the LCS and all
samples in the affected analytical
batch
Dilution test; five-fold Each preparatory batch Five times dilution sampte result | Perform post digestion spike
dilution test ' must be +10% of the undiluted addition
sample result
Recovery test When dilution test fails Recovery within 85-115% of Dilute the sample; re-analyze
expecied results post digestion spike addition
MS/MSD One per batch per matrix See Section 5 none :

Property of TestAmerica Incorporated ~ Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Method SW9010B/SW9012A/SW9014
Method QC Check Frequency Acceptance Criteria Corrective Action
Swa010B Initial calibration (six Initial daily calibration prior to Correlation coefficient >0.995 for | Correct problem then repeat
SWS012A standards and a calibration sample analysis linear regression initial calibration
SW9014 blank)

and one low)

Distilled standards (one high

Once per calibration

Analytes within 10% of true
value

Correct problem then repeat
distilled standards

verification (ICV)

Second-source calibration

Once per initial daily calibration

Analytes within 15% of expected
value

Correct problem then repeat
initial calibration

Continuing calibration
verification

analysis sequence

Beginning and after every 10
samples and at the end of the

Analytes within 15% of expected
value »

Correct problem then repeat
initial Continuing calibration
verification and re-analyze all
samples since last successful
Continuing calibration
verification

Method blank

One per prep batch

No analytes detected > RL

Correct problem then re-prep °
and analyze method blank
and all samples processed
with the contaminated blank

LCS

One per balch per matrix

See Section 5'

Re-prep, re-run affected
samples

MS/MSD

One per batch per matrix

See Section 5

none

Properly of TestAmerica Incorporated - Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for GC/MS Organics
Method QC Check Frequency Acceptance Criteria Corrective Action
EPAG24 Check of mass spectral fon | Prior to initial calibration and Refer to criteria listed in the Retune instrument and verify
EPAB25 intensities

Continuing calibration verification

method description

Three-point initial calibration
for all analytes (minimum)

Initial calibration prior to sample
analysis

%RSD < 30%

Correct problem then repeat initial
calibration

Second-source calibration
verification (ICV)

Once per initial calibration

All analytes within 25% of
_expected value

Correct problemn then repeat initial
calibration

Retention time window
calculated for each analyte

Each sample

Retention time (RT) of the analyte
within 30 seconds of the RT

Correct problem then re-analyze
all samples analyzed since the last
retention time check

Continuing calibration
verification

Dally, before sample analysis

All calibratlon analytes within 20%
of expected value

Correct problem then repeat initial
calibration

Method blank

One per prep batch

No analytes detected > RL

Correct problemn then re-prep and
analyze method blank and all
samples processed with the
contaminated blank

LCS for all analytes

One per prep batch

See Section 5

Correct problem then re-prep and
analyze the LCS and all samples
in the affected analytical batch

MS/MSD

One per batch per matrix

See Section 5

none

Surrogate spike

Every sample, spiked sample,
standard, and method blank

See Section 5

Correct problem then re-extract
and analyze sample

1 — 624 requires BFB; 625 requires DFTPP

Property of TestAmerica Incorprrated — Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for FLAA & GFAA Metals

Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

EPA204.2
EPA206.2

EPA213.2
EPA218.2

EPA239.2

EPA270.2
EPA272.1
EPA272.2
EPA279.2

mnitial calibration (minimum 3
standards and a blank)

Daily initial calibration prior to
sample analysis

Correlation coefficient >0.995 for
linear regression

Correct problem then repeat initial
calibration

Proficiency Testing sample

Once annually

All analytes within EPA control
limits

Correct problem then repeat initial
calibration

Calibration blank

Once per initial daily calibration

No analytes detected 2 RL

Correct problem then re-analyze
calibration blank and all samples
associated with blank

Continuing calibration
verification

Before sample analysis and after
every 20 samples

All analytes within 10% of
expected value

Correct problem then repeat
calibration and re-analyze all
samples since last successful
calibration N

LCS One per prep batch See Section 5 Correct problem then re-prep and
analyze the LCS and all samples
‘ . in the affected analytical batch
Dilution Test; 1:4 dilution Each prep batch Five times dilution sample result Perform post digestion spike

test

must be within 10% of the
undiluted sample result

addition

MS/MSD

One per batch or 20 samples per
matrix

See Section 5

none

Property of TestAmerica Incorporated —~ Speclalized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Mercury

Method

QC Check Frequency Acceptance Criteria Corrective Action
EPA245.1 | Initial calibration (minimum 5 | Daily initial calibration prior to Correlation coefficient >0.995 for Correct problem then repeat initial
EPA245.5 | standards and a blank) sample analysis

linear regression

calibration

Linear Dynamic Range

Once annually

Analyte within 10% of expected
value

Calibration range lowered to meet
LDR results

Proficiency Testing sample

Once annually

All analytes within EPA control
limits

Correct problem then repeat initial
calibration

Second-soqrcé calibration
verification (ICV)

Once per five-point initial
calibration

Analyte within 10% of expected
value

Correct problem then repeat initial
calibration

Calibration blank

Once per initial daily calibration

No analytes detected = RL

Correct problem then re-analyze
calibration blank and all samples
associated with blank

Continuing calibration
verification

Before sample analysis, after
every 10 samples, and at the end
of the analysis sequence

Analyte within 5% of expected
value before sample analysis,
within 10% after sample analysis
has begun

Correct problem then repeat
calibration and re-analyze all
samples since last successful
calibration

LCS One per prep batch All analytes within 15% of Correct problem then re-prep and
: expected value analyze the LCS and all samples
in the affected analytical batch
Matrix Spike/Matrix Spike One per batch or 10 samples All analytes within 30% of none
Duplicate expected value

Property of TestAmerica Incorporated - Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for ICP Metals

Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

EPA200.7

Initial calibration (minimum 1
standard and a blank)

Daily initial calibration prior to
sample analysis

N/A

N/A

Second-source calibration
verification (ICV)

Each calibration

Mean value of all analytes within
5% of expected value

Correct problem then repeat initial
calibration

Linear Dynamic Range

Once annually

All analytes within 10% of
expected value

Calibration range lowered to meet
LDR results

Calibration blank

After every Continuing calibration
verification

No analytes detected = RL

Correct problem then analyze

calibration blank and previous 10
samples

Continuing calibration
verification

Before sample analysis, after
every 10 samples, and at the end
of the analysis sequence

All analytes within 5% of expected

value before sample analysis,
within 10% after sample analysis
has begun

Repeat calibration and re-analyze
all samples since last successful
calibration

Method blank

One per prep batch

No analytes detected > RL

Correct problem then re-prep and
analyze method blank and all
samples processed with the
contaminated blank

Interference check solution
(ICS)

At the beginning of an analytical
run

Each day

Terminate analysis; correct
problem; re-analyze ICS; re-
analyze all affected samples

LCS

One per prep batch

All analytes within 15% of
expected yalue

Correct problem then re-prep and
analyze the LCS and all samples
in the affected analytical batch

Dilution test

Each new sample matrix

1:5 dilution must agree within 10%
of the original determination

Perform post digestion spike
addition

Post digestion spike addition

When dilution test fails

Recovery within 25% of expected
results

Correct problem then' re-analyze
post digestion spike addition

Matrix Spike/Matrix Spike
Duplicate

One per batch of 20 samples

All analytes within 30% of
expected value

none

Propenrty of TestAmerica Incorporated — Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Gravimetric Analyses

Method ‘

QC Check

Frequency

Acceptance Criteria

Corrective Action

EPA160.1
(TDS)
SM2540 C
(TDS)
EPA160.2
(TSS)
EPA160.3
(TS)
EPA160.4
(TVS)
ASTM
D482-87
(Ash)
SW1110
(Corrosivity)
ASTM
D2974-87D
(FOM)
SM2540 G
(Moisture)
ASTM
D1475
(Density)

Verification standard—
single standard (if available)

Each batch

+/- 10%

Repeat

Method blank

Each batch

Less than report limit

Repeat, rerun

Duplicate

Each batch, less than 20

+/- 20%

None

Property of TestAmerica Incorporated — Specialized Assays, Inc.
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Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

EPA305.1:
Acidity.
EPA310.1:
Alkalinity.
SM2320:
HCOa,-,
CO5~.
SM4500-
CO, C:
CO,

Verification standard- single
standard (if available)

Each batch

+/-10%

Repeat, check

Method blank

Each batch

Less than report limit

Repeat batch

Duplicate

Each batch

+/- 20%

None

Property of TestAmerica Incorporated - Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Spectrophotometric Analyses

Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

Calibration curve — minimum
5 point

Initial

RSD <10% or r > 0.99

Recalibrate

EPA350.1:
NHs.
EPA410.4:
COD.
EPA325.1/
325.2: CI°
SW9250/
9251: CI.
EPA330.5:
Cl; Res.
EPA218.4;
cr't
SWT7196A:
CrfG.
EPA335.4:
CN~
SW9012A/
9013: CN-
SM3500 D:
Fe“z
EPA130.2:
Hardness.
EPA425.1:
MBAS.
EPA353.2:
NO3,NO;".
EPA351.2:
TKN.
EPA413.2:
0&G-IR.
EPA365.1:
Phos.
EPA365.4;
PO,
EPA420.4:
Phenolics.

Independent calibration
verification — mid-level,
second-source required

(ICV)

Initial calibration

+/- 10%

Recalibrate

Continuing calibration
verification

Each use

+/- 10%

Correct, recalibrate

Method blank

Each use

Less than report limit

Reprep, rerun

LCS

Each batch, less than 20

90-110%

Reprep

Property of TestAmerica Incorporated - Specialized Assays, Inc.
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SWSec8.3:
Rx. CN.
EPA375.4:
S0.2
SW9038:
SO,
EPA376.2:
s
EPA415.1:
TOC.
EPA9060:
TOC.
EPA418.1:
TPH-IR.
EPA413.2:
08G-IR

MS/MSD

Each batch, less than 20

RSD < +/-20%

Use LCS to assess acceptance

Property of TestAmerica Incorporated —- Specialized Assays, Inc.
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Appendix 4: Summary of Calibration and QC Procedures for Electrometric Analyses

Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

EPA405.1:
BOD',
CcBOD'.
EPA120.1;
Cond.
SWO050A:
Cond.
EPA360.1:
DO.

Calibration Curve -
minimum of 5 standards

initial Calibration

+/-10%, r* > 0.99

Recalibrate

EPA350.1
SW9023:
EOX.
EPA340.2:
F

Independent calibration
verification (second source)
(cv) .

Immediately after initial calibration

+/- 10%

Recalibrate

SW9o214:
F.
EPA150.1:
pH.
SWS040B,
9045C:pH.
SM2580:
ORP.
EPA450.1;
TOX.
SW90208,
9076:TOX.

Continuing calibration
verification

Beginning, every 10 samples, and
end of batch

+/- 10%

Rerun

EPA180.1:
Turbidity.

Method blank

Each batch

Less than or equal to the report
limit

Reprep

LCS

Each batch

+/-10%

Rerun batch

MS/MSD

Each batch

+/- 20%

None

Duplicate

When spike not available

+/- 20%

None

'Calibration curve does not apply.
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Appendix 4: Summary of Calibration and QC Procedures for lon Chromatographic Analyses

Method QC Check Frequency Acceptance Criteria Corrective Action
EPA300 & | Calibration Curve — 5-point | Initial calibration RSD +/- 10%, r* > 0.99 Recalibrate
SW9056: calibration
Bromide
Chloride
Fluoride
Nitrate
Nitrite
Sulfate.

SW5050,

9056:

Chlorine in

Qil,

Sulfurin

Oil.
Continuing calibration Each use, beginning, every 10 +/- 10% Rerun affected samples
verification samples, end of batch
Calibration verification Initial calibration (second source) +/- 10% Recalibrate
Method blank Each batch Less than report limit Rerun batch
LCS Each batch +/- 10% Rerun batch
MS/MSD'’ Each batch +/- 20% None, use LCS
Duplicate® Each batch +/- 30% None

"Only applies to EPA300, SW9056.

20il only.

Property of TestAmerica Incorporated — Specialized Assays, Inc.

9L



O

O)

Date: November 30, 1999

Revision No: 0
Section No: App. 4
Page 20 of 21

Appendix 4: Summary of Calibration and QC Procedures for Oil & Grease Analyses

Method .. QC Check Frequency Acceptance Criteria Corrective Action
EPA1664. | Verification standard Single standard +/- 10% ' Rerun
SW9070.
SWO071A.
Method biank Each batch Less than report limit Repeat batch
LCS Each batch +/- 20% Repeat batch
MS/MSD Each batch +/- 20%
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App. 4

Appendix 4: Summary of Calibration and QC Procedures for Physical Analyses

Method

QC Check

Frequency

Acceptance Criteria

Corrective Action

SW1010:
Flash
Point.
ASTM
E711,
D3286:
BTU.
EPA110.2:
Color
(Pt/Co).
ASTM
D4982B:
Solids Ignt.
EPA140.1:
Odor.
SWO095A.:
Paint Filter.
EPA160.5:
Settleable
Solids.
ASTM
D5058,
DOT 4.3:
Water
Reactivity.

Method blank'

Each batch

Less than report limit

Repeat, rerun

Single standard’

Each batch

+-10% .

Rerun batch

Duplicate

Each batch

+/- 20%

None

'Flash Point only.
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Appendix 5: Glossary/Acronyms
Glossary:

Acceptance Criteria:
Specified limits placed on characteristics of an item, process, or service defined in requirement

documents. (ASQC)

Accreditation:

The process by which an agency or organization evaluates and recognizes a laboratory as
meeting certain predetermined qualifications or standards, thereby accrediting the laboratory. In
the context of the National Environmental Laboratory Accreditation Program (NELAP), this
process is a voluntary one. (NELAC)

Accrediting Authority:
The Territorial, State, or Federal Agency having responsibility and accountability for
environmental iaboratory accreditation and which grants accreditation (NELAC) [1.5.2.3]

Accuracy: , . .

The degree of agreement between an observed value and an accepted reference value.
Accuracy includes a combination of random error (precision) and systematic error (bias)
components which are due to sampling and analytical operations; a data quality indicator.
(QAMS)

Analytical Detection Limit:

The smallest amount of an analyte that can be distinguished in a sample by a given
measurement procedure throughout a given (e.g., 0.95) confidence interval. (applicable only to
radiochemistry)

Assessor Body:

The organization that actually executes the accreditation process, i.e., receives and reviews
accreditation applications, reviews QA documents, reviews proficiency testing results, performs
on-site assessments, etc., whether EPA, the State, or contracted private party. (NELAC)

Accrediting Authority Review Board (AARD):

Five representatives from the Territories, States, EPA, and/or other Federal Agencies,
appointed by the NELAP Director, in consultation with the NELAC Board of Directors, for the
purpose of reviewing the processes and procedures used by EPA to approve accrediting
authorities in accordance with NELAC standards. (NELAC) [1.6.3]

Analyst:

The designated individual who performs the “hands-on” analytical methods and associated
techniques and who is the one responsible for applying required laboratory practices and other
pertinent quality controls to meet the required level of quality. (NELAC)

Assessment:

The evaluation process used to measure or establish the performance, effectiveness, and
conformance of an organization and/or its systems to defined criteria (to the standards and
requirements of NELAC). (NELAC)
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Assessment Criteria: .
The measures established by NELAC and applied in establishing the extent to which an
applicant is in conformance with NELAC requirements. (NELAC)

Assessment Team:
The group of people authorized to perform the on-site inspection and proficiency testing data
evaluation required to establish whether an applicant meets the criteria for NELAP accreditation.

(NELAC)

Assessor:

One who performs on-site assessments of accrediting authorities and laboratories’ capability
and capacity for meeting NELAC requirements by examining the records and other physical
evidence for each one of the tests for which accreditation has been requested. (NELAC)

Audit:
A systematic evaluation to determine the conformance to quantitative and qualitative

specifications of some operational function or activity. (EPA-QAD)

Batch:
See Section 11. (NELAC Quality Systems Committee)

Biank:
See Section 11. (ASQC)

Blind Sample:
See Section 11. (NELAC)

Calibration:

To determine, by measurement or comparison with a standard, the correct value of each scale
reading on a meter, instrument, or other device. The levels of the applied calibration standard
should bracket the range of planned or expected sample measurements. (NELAC)

Calibration Curve:
The graphical relationship between the known values, such as concentrations, of a series of
calibration standards and their instrument response. (NELAC)

Calibration Method:
A defined technical procedure for performing a calibration. (NELAC)

Calibration Standard:
A substance or reference material used to calibrate an instrument (QAMS)

Certified Reference Material (CRM):
A reference material one or more of whose property values are certified by a technically valid
_procedure, accompanied by or traceable to a certificate or other documentation which is issued

by a certifying body. (ISO Guide 30-2.2)
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Chain of Custody:
An unbroken trail of accountability that ensures the physical security of samples and includes
the signatures of all who handle the samples. (NELAC) [5.12.4]

Clean Air Act:

The enabling legislation in 42 U>S>C> 7401 et seq., Public Law 91-604, 84 Stat. 1676 Pub. L.
95-95, 91 Stat., 685 and Pub. L. 95-190, 91 Stat., 1399, as amended, empowering EPA to
promulgate air quality standards, monitor and enforce them. (NELAC)

Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA/SUPERFUND):

The enabling legislation in 42 U.S.C. 9601-9675 et seq., as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C. 9601 et seq., to eliminate the
health and environmental threats posed by hazardous waste sites. (NELAC)

Compromised Samples:

Those samples which are improperly sampled, insufficiently documented (chain of custody and
other sample records and/or labels), improperly preserved, collected in improper containers, or
exceeding holding times when delivered to a laboratory. : Under normal conditions,
compromised samples are not analyzed. If emergency situation require analysis, the results
must be appropriately qualified. (NELAC)

Confidential Business Information (CBI):

Information that an organization designates as having the potential of providing a competitor
with inappropriate insight into its management, operation or products. NELAC and its
representatives agree to safeguarding identified CBI and to maintain all information identified as
such in full confidentiality.

Confirmation:

See Section 11. Verification of the identity of a component through the use of an approach with
a different scientific principle from the original method. These may include, but are not limited
to: ‘

Second column confirmation

Altemate wavelength

Derivatization

Mass spectral interpretation

Altemative detectors or

Additional Cleanup procedures
(NELAC)

Conformance: : :

An affirmative indication or judgement that a product or service has met the requirements of the
relevant specifications, contract, or regulation; also the state of meeting the requirements.
(ANSI/ASQC E4-1994)

Contributor:

A participant in NELAC who is not a Voting Member. Contnbutors include representatives of
laboratories, manufacturers, industry, business, consumers, academia, laboratory associations,
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laboratory accreditation associations, counties, municipalities, and other political subdivisions,
other federal officials not engaged in environmental activities, and other persons who are
interested in the objectives and activities of NELAC> (NELAC) [Art Ill, Const]

Corrective Action:
The action taken to eliminate the causes of an existing nonconformity, defect or other
undesirable situation in order to prevent recurrence. (ISO 8402)

Data Audit:

A qualitative and quantitative evaluation of the documentation and procedures associated with
environmental measurements to verify that the resulting data re of acceptable quality (i.e., that
they meet specified acceptance criteria). (NELAC)

Data Reduction:
The process of transforming raw data by arithmetic or statistical calculations, standard curves,
concentration factors, etc., and collation into a more useable form. (EPA-QAD)

Deficiency: .
An unauthorized deviation from acceptable procedures or practices, or a defect in an item.
(ASQC)

Detection Limit:
See Section 11. (NELAC)

Document Control:

The act of ensuring that documents (and revisions thereto) are proposed, reviewed for
accuracy, approved for release by authorized personnel, distributed properly, and controlled to
ensure use of the correct version at the location where the prescribed activity if performed.
(ASQC)

Duplicate Analyses:
See Section 11. (EPA-QAD)

Environmental Detection Limit (EDL):

The smallest level at which a radionuclide in an environmental medium can be unambiguousiy
distinguished for a given confidence interval using a particular combination of sampling and
measurement procedures, sample size, analytical detection limit, and processing procedure.
The EDL shall be specified for the 0.95 or greater confidence interval. The EDL shall be
established initially and verified annually for each test method and sample matrix. (NELAC
Radioanalysis Subcommittee)

Equipment Blank:
Sample of analyte-free media which has been used to rinse common sampling equipment to
check effectiveness of decontamination procedures. (NELAC)

'Federal insecticide, Fungicide and Rodenticide Act (FIFRA):

The enabling legislation under 7 U.S.C. 135 et seq., as amended, that empowers the EPA to
register insecticides, fungicides, and rodenticides. (NELAC)
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Federal Water Pollution Control Act (Clean Water Act, CWA):
The enabling legislation under 33 U.S.C. 1251 et seq., Public Law 92-50086 Stat 816, that

empowers EPA to set discharge limitations, write discharge permits, monitor, and bring
enforcement action for non-compliance. (NELAC)

Field Blank:
Blank prepared in the field by filing a clean container with pure de-ionized water and appropriate

preservative, if any, for the specific sampling activity being undertaken (EPA OSWER)

Field of Testing:

NELAC's approach to accredltmg laboratories by program, method and analyte. Laboratories
requesting accreditation for a program-method-analyte combination or for an up-dated/improved
method are required to submit to only that portion of the accreditation process not previously

addressed (see NELAC, section 1.9ff). (NELAC)

Finding:
An assessment conclusion that identifies a condition having a significant effect on an item or
activity. As assessment finding is normally a deficiency and is normally accompanied by

specific examples of the observed condition. (NELAC)

Holding Times (Maximum Allowable Holding- Times):
The maximum times that samples may be held prior to analyses and still be considered valid or
not compromised. (40 CFR Part 136)

Inspection:

An activity such as measuring, examining, testing, or gauglng one or more characteristics of an
entity and comparing the results with specified requirements in order to establish whether
conformance is achieved for each characteristic. (ANSI/ASQC E4-1994)

Interdependent Analytes:

Analytes analyzed using methods in which the ability to correctly identify and quantitate a series
of analytes is indicative of the laboratory’s ability to correctly determine the presence or absence
of similar analytes. (NELAC) [2.C5.1]

Internal Standard:
See Section 11. (NELAC)

instrument Blank:
A clean sample (e.g., distilled water) processed through the instrumental steps of the

measurement process; used to determine instrument contamination. (EPA-QAD)

Laboratory:
A defined facility performing environmental analyses in a controlled and scientific manner.

(NELAC)

.Laboratory Control Sample (however named, such as laboratory fortified blank, spiked blank, or

QC check sample):
See Section 11. (NELAC)
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Laboratory Duplicate:
See Section 11. (NELAC)

Limit of Detection (LOD):
See Section 11. (Analytical Chemistry, 55, p2217 December 1983, modified) See also

Method Detection Limit.

Manager (however named):
The individual designed as being responsible for the overall operation, all personnel, and the

physical plant of the environmental laboratory. A supervisor may report to the manager. In
some cases, the supervisor and the manager may be the same individual. (NELAC)

Matrix:
The component or substrate that contains the analyte of interest. For purposes of batch and
QC requirement determinations, the following matrix distinctions shall be used:

Aqueous: Any aqueous sample excluded from the definition of Drinking Water matrix or
Saline/Estuarine source. Includes surface water, groundwater, effluents, and TCLP or

other extracts.

Drinking Water: any aqueous samplé that has been designated as a potable or potential
potable water source.

Saline/Estuarine: any aqueous sample from an ocean or estuary or other salt water
source such as the Great Salt Lake.

Non-aqueous Liquid: any organic liquid with ,15% settleable solids.

Biological Tissue: any sample of a biological origin such as fish tissue, shelifish, or plant
material. Such samples shall be grouped according to origin.

Solids: includes soils, sediments, sludges, and other matrices with .15% settleable
solids.

Chemical Waste: a product or by-product of an industrial process that results in a matrix
not previously defined.

Air.  whole gas or vapor samples including those contained in flexible or rigid wall
containers and the extracted concentrated analytes of interest from a gas or vapor that
are collected with a sorbant tube, impinger solution, filter, or other device. (NELAC)

Matrix Spike (spiked sample or foﬁiﬁed sample):
See Section 11. (QAMS)

Matrix Spike Duplicate (spiked sample or fortified sample duplicate):
-See Section 11. (QAMS)
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Method Blank:
See Section 11. (NELAC)

Method Detection Limit:
See Section 11. (40 CFR Part 136, Appendix B)

National Environmental Laboratory Accreditation Conference (NELAC):

A voluntary organization of State and Federal environmental officials and interest groups
purposed primarily to establish mutually acceptable standards for accrediting environmental
laboratories. A subset of NELAP. (NELAC)

National Environmental Laborétory Accreditation Program (NELAP):
The overall National Environmental Laboratory Accreditation Program of which NELAC is a part.

(NELAC)

Negative Control:
Measures taken to ensure that a test, its components or the environment do not cause

undesired effects, or produce incorrect test results. (NELAC)

NELAC Standards:

The plan of procedures for consistently evaluating and documenting the ability of laboratories
performing environmental measurements to- meet nationally defined standards established by
the National Environmental Laboratory Accreditation Conference. (NELAC)

Non-interdependent Analytes:
Analytes that are analyzed using methods in which the ability to correctly identify and quantitate
a series of analytes in a sample is not indicative of the laboratory’s ability to correctly identify
and quantitate similar analytes. (NELAC) [2.C.5.2]

Objective Evidence:

Any documented statement of fact, other information, or records either quantitative or
qualitative, pertaining to the quality of an item or activity, based on observations, measures, or
tests that can be verified. (ASQC)

Performance Audit:
The routine comparison of independently obtained qualitative and quantitative measurement

system data with routinely obtained data in order to evaluate the proficiency of an analyst or
laboratory. (NELAC)

Performance Based Measurement System (PBMS):
A set of processes wherein the data quality needs, mandates or limitations of a program or
project are specified and serve as criteria for selecting appropriate test methods to meet those

needs in a cost-effective manner. (NELAC)
Positive Control:

Measures taken to ensure that a test and/or its components are working properly and producing
correct or-expected results from positive test subjects. (NELAC)

Property of TestAmerica Incorporated — Specialized Assays, Inc.

-



Date:November 2, 1999 7’96

Revision No: 0
Section No: App S
Page 8of 13

Precision:

The degree to which a set of observations or measurements of the same property, obtained
under similar conditions, conform to themselves; a data quality indicator. Precision is usually
expressed as standard deviation, variance or range, in either absolute or relative terms.
(NELAC)

Preservation:
Refrigeration and/or reagents added at the time of sample collection (or later) to maintain the
chemical and/or biological integrity of the sample. (NELAC)

Primary Accrediting Authority:
The agency or department designated at the Temitory, State, or Federal level as the recognized
authority with responsibility and accountability for granting NELAC accreditation for a specified

field of testing. (NELAC) [1.5.2.3]

PT Fields of Testing:
NELAC’s approach to offering proficiency testing by regulatory or environmental program,
matrix type, and analyte. (NELAC) -

Proficiency Testing:
A means of evaluating a laboratory’s performance under controlied conditions relative to a given
set of criteria through analysis of unknown samples provided by an extemnal source. (NELAC)

[2.1]

Proficiency Testing Program: . ,
The aggregate of providing rigorously controlled and standardized environmental samples to a

laboratory for analysis, reporting of results, statistical evaluation of the results and the collective
demographics and results summary of all participating laboratories. (NELAC)

Proficiency Test Sample (PT): a sample, the composition of which is unknown to the analyst
and is provided to test whether the analyst/laboratory can produce analytical results within
specified acceptance criteria. (QAMS) '

Protocol:
A detailed written procedure for field and/or laboratory operation (e.g., sampling, analysis) which
must be strictly followed. (EPA-QAD)

Pure Reagent Water:
Shall be water (defined by national or intemational standard) in which no target analytes or

interferences are detected as required by the analytical method. (NELAC)

Quality Assurance:
An integrated system of activities involving planning, quality control, quality assessment,
reporting and quality improvement to ensure that a product or service meets defined standards

of quality with a stated level of confidence. (QAMS)
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Quality Assurance [Project] Plan (QAPP):

A formal document describing the detailed quality control procedures by which the quality
requirements defined for the data and decisions pertaining to a 'specific project are to be
achieved. (EAP-QAD)

Quality Control:
The overall system of technical activities which purpose is to measure and control the quality of
a product or service so that it meets the needs of users. (QAMS)

Quality Control Sample:

An uncontaminated sample matrix spiked with known amounts of analytes from a source
independent from the calibration standards. It is generally used to establish intra-laboratory or
analyst specific precision and bias or to assess the performance of all or a portion of the
measurement system. (EPA-QAD)

Quality Manual: .
A document stating the management policies, objectives, principles, organizational structure
and authority, responsibilities, accountability, and implementation of an agency, organization, or
laboratory, to ensure the quality of its product and the utility of its product to its users. (NELAC)

Quality System:

A structured and documented management system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of
an organization for ensuring quality in its work processes, products (items), and services. The
quality system provides the framework for planning, implementing, and assessing work
performed by the organization and for carrying out required QA and QC (ANSI/ASQC-E-41994)

Quantitation Limits:
The maximum or minimum levels, concentrations, or quantities of a target variable (e.g., target
analyte) that can be quantified with the confidence level required by the data user. (NELAC)

Range:
See Section 11. (EPA-QAD)

Reagent Blank (method reagent blank):
See Section 11. (QAMS)

Reference Material:
A material or substance one or more properties of which are sufficiently well established to be
used for the calibration of an apparatus, the assessment of a measurement method, or for

assigning values to materials. (ISO Guide 30-2.1)

Reference Method:
A method of known and documented accuracy and precision issued by an organization
recognized as competent to do so. (NELAC)

‘Reference Standard:

A standard, generally of the highest metrological quality available at a given location, from which
measurements made at that location are derived. (VIM-6.0-8)
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Replicate Analyses:
The measurements of the variable of interest performed identically on two or more sub-samples

of the same sample within a short time interval. (NELAC)

Requirement:
Denotes a mandatory specification; often designated by the term “shall”. (NELAC)

Resource Conservation and Recovery Act (RCRA):

The enabling legisiation under 42 USC 321 et seq. (1976), that gives EPA the authority to
control hazardous waste from the “cradle-to-grave”, including its generation, transportation,
treatment, storage, and disposal. (NELAC)

Resume:
The summary (usually written) of an individual's relevant technical and management

experience, including training. (NELAC)

Safe Drinking Water Act (SDWA)

The enabling legislation, 42 USC 300f et seq. (1974), (Publlc Law 93-523), that requires the
EPA to protect the quality of drinking water in the U.S. by setting maximum allowable
contaminant levels, monitoring, and enforcing violations. (NELAC)

Sample Duplicate: . ]

Two samples taken from and representative of the same population and carried through all
steps of the sampling and analytical procedures in an identical manner. Duplicate samples are
used to assess variance of the total method including sampling and analysis. (EPA-QAD)

Secondary Accrediting Authonity:

The Territorial, State, or Federal Agency that grants NELAC accreditation to laboratories, based
upon their accreditation by a NELAP-recognized Primary Accrediting Authority. See also
Reciprocity and Primary Accrediting Authority. (NELAC) [1.5.2.3]

Selectivity:
(Analytical chemistry) the capability of a test method or instrument to respond to a target
substance of constituent in the presence of non-target substances. (EPA-QAD)

Sensitivity:
The capability of a method or instrument to discriminate between measurement responses

representing different levels (e.g., concentrations) of a vanable of interest. (NELAC)

Spike:
See Section 11. (NELAC)

Standard:
The document describing the elements of laboratory accreditation that has been developed and
‘establishéd within the consensus principles of NELAC and meets the approval requirements of

NELAC procedures and policies. (ASQC)
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Standard Operating Procedures (SOPs):

A written document which details the method of an operation, analysis, or action whose
techniques and procedures are thoroughly prescribed and which is accepted as the method for
performing certain routine or repetitive tasks. (QAMS)

Standardized Reference Material (SRM):

A certified reference material produced by the U.S. National Institute of Standards and
Technology or other equivalent organization and characterized for absolute content,
independent of analytical method. (EPA-QAD)

Supervisor (however named):

The individual(s) designated as being responsible for a particular area or category of scientific
analysis. This responsibility includes direct day-to-day supervision of technical employees,
supply and instrument adequacy and upkeep, quality assurance/quality control duties, and
ascertaining that technical employees have the required balance of education, training and
experience to perform the required analyses. (NELAC)

Surrogate:
See Section 11. (QAMS)

Systems Audit (also Technical Systems Audit):

A thorough, systematic, qualitative on-site assessment of the facilities, equipment, personnel,
training, procedures, record keeping, data validation, data management and reporting aspects
of a total measurement system. (EPA-QAD)

Technical Director: ’
Individuals(s) who has overall responsibility for the technical operation of the environmental
testing laboratory. (NELAC)

Test:

A technical operation that consists of the determination of one or more characteristics or
performance of a given product, material, equipment, organism, physical phenomenon, process,
or service according to a specified procedure. The result of a test is normally recorded in a
document sometimes called a test report or a test certificate. (ISO/IEC Guide 2-12.1, amended)

Test Method:
An adoption of a scientific technique for a specific measurement problem, as documented in a

laboratory SOP. (NELAC)

Testing Laboratory:
A laboratory that performs tests. (ISO/IEC Guide 2-12.4)

Test Sensitivity/Power:

The minimum significant difference (MSD) between the control and test concentration that is
statistically significant. It is dependent on the number of replicates per concentration, the
selected significance level, and the type of statistical analysis (see Chapter 5, Appendix D,
‘Section 2.4.a). (NELAC)
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Toxic Substances Controi Act (TSCA):

The enabling legislation in 15 USC 2601 et seq., (1976) that provides for testing, regulating, and
screening all chemicals produced or imported into the United States for possible toxic effects
prior to commercial manufacture. (NELAC)

Traceability: '
The property of a result of a measurement whereby it can be related to appropnat.e standards,
generally intemational or national standards, through an unbroken chain of comparisons. (VIM-
6.12)

United States Environmental Protection Agency (EPA):

The Federal govermmental agency with responsibility for protecting public health and
safeguarding and improving the natural environment (i.e., the air, water, and land) upon which
human life depends. (US-EPA)

Validation: .
The process of substantiating specified performance criteria. (EPA-QAD)

Verification: )
Confirmation by examination and provision of evidence that specified requirements have been
met. (NELAC)

NOTE:

In connection with the management of measuring equipment, verification provides a means for
checking that the deviations between values indicated by a measuring instrument and
corresponding known values of a measured quantity are consistently smaller than the maximum
allowable error defined in a standard, regulation or specification peculiar to the management of
the measuring equipment.

The result of verification leads to a decision either to restore in service, to perform adjustment,
to repair, to downgrade, or to declare obsolete. In all cases, it is required that a written trace of
the verification performed shall be kept on the measuring instrument'’s individual record.

Work Cell:
A well-defined group of analysts that together perform the method analysis. The members of
the group and their specific functions within the work cell must be fully documented. (NELAC)

Acronyms:

CAR - Corrective Action Report

CCV - Calibration Verification

CF - Calibration Factor

COC - Chain of Custody _

DOC - Demonstration of Capability

DQO - Data Quality Objectives

EPA - Environmental Protection Agency

GC - Gas Chromatography

- GC/MS - Gas Chromatography/Mass Spectrometry
HPLC - High Performance Liquid Chromatography
ICP - Inductively Coupled Plasma Atomic Emission Spectroscopy
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ICV — Initial Calibration Verification

IDL — Instrument Detection Limit

IH — Industrial Hygiene

IS - Intemal Standard

LCS — Laboratory Control Sample

LIMS - Laboratory Information Management System
MDL — Method Detection Limit

MS — Matrix Spike

MSD - Matrix Spike Duplicate

MSDS: Material Safety Data Sheet

NELAC - National Environmental Laboratory Accreditation Conference
NELAP - National Environmental Laboratory Accreditation Program
PT — Performance Testing

QAM - Quality Assurance Manual

QAO - Quality Assurance Officer

QA/QC - Quality Assurance / Quality Control

QAPP - Quality Assurance Project Plan

RF — Response Factor

RPD - Relative Percent Difference

RSD — Relative Standard Deviation

SD — Standard Deviation

SOP: Standard Operating Procedure

TAT — Tum-Around-Time

VOA - Volatiles

VOC - Volatile Organic Compound
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