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2.3.1 ~-—1le Containers/Preservatives

ORTEK uses commercially available precleaned and
virgin sample bottles. No sample bottles are
reused. Two different levels of bottle quality
are kept in inventory. One level consists of
bottles of which a certain percentage are
checked for purity in each lot by the vendor. A
certificate of analysis is included with the
bottles.

The other level of bc le quality available is
the same as the precleaned and tested bottles,
but without c: ttes of analysis. TEK

. ) also purchases presterilized bottles for
coliform analyses. Any virgin bottles received
are randomly checked for cleanliness after
cleaning in accordance with SOP OP-03.

Preservatives are prepared by ORTEK and their
quality documented on the Preservative/Reagent
or Solvent QC Checklist (Figure 2) in accordance
with SOP OP-20. Preservatives may be added to
the sample container or contained separately in
sealed ampules, depending on client need.

The client’s request for bottles and shipping
supplies is documented on a Sample Bottle
Request Form (Figure 4). The lot number of trip
blanks, bottles, and preservatives is recorded
in order to trace possible sources of contami-
nated field/trip blanks. SOP OP-03 details the
procedure for tracking sample bottles and
preservatives sent to clients.

Sample containers, preservatives, and minimum
volumes needed by ORTEK are listed in Table 2.
EPA holding times are also listed to enable
clients to time sampling and to permit efficient
scheduling of analyses. Noncomformances
discovered upon sample receipt are documented
using the Sample Receiving oOut-of-Control Form
(Figure 5). Clients are notified and
appropriate corrective action taken.
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He assesses productivity of each section of the
laboratory and determines with each Section Supervisor
how to optimize efficiency without compromising
guality. )

Additional Laboratory Manager’s duties and
responsibilities include the following:

Direct the laboratory’s analytical programs and
physical operations.

Coordinate and prioritize projects and associated
workloads. :

Execute laboratory administrative functions.

'Ensure that analytical methods comply with client
needs, this QA Manual and regqulatory requirements.

Marketing Manager

The Marketing Manager is responsible for coordinating
the project managemer and marketing efforts of the
Laboratory. This involves coordinating with ti
Laboratory Manager in ensuring that the analytical
needs of the client are met and with the QA Officer in
ensuring that the client’s Data Quality Objectives
(DQO’s) are defined and met. The Marketing Manager
reports to the General Manager.

For assigned projects, his staff coordinates field
supplies, tracks sampling and sample analysis status,
maintains contact with the client’s project manager,
and reviews data for completeness. The Marketing
Manager keeps the Lab Manager appraised of project

- schedule, analysis and QA status.

The Marketing Manager is also responsible for obtaining
feedback from clients on quality and timeliness of
service. The Marketing Manager prepares price quotes,
responds to RFQ’s and develops SOQs and other sales
oriented literature.

Laboratory QA Otticer

The Laboratory QA Officer has the authority to stop
production of data in the laboratory, when review of
the QC data or analytical proce  2s indicates that
data quality is compromised or is not sufficient t

meet client requirements. The QA Officer reports
directly to the General Manager and communicates QC
deficiencies and corrective actions to the Lab Manager
and affected Section Supervisors. Other primary duties
and responsibilities of the position are:



-
l

Title ORTEK QUALITY ASSURANCE PROGRAM MANUAL . Revision * °

Date

Section # 2N Page *‘_of _8

Update QA Program Manual at least annually and
maintain distribution list.

Responsible for writing, maintaining and
distributing laboratory operational SOPs.

Conduct laboratory and data audits to assess
effectiveness of QA Program with a monthly report in
writing to Laboratory Manager and General Manager.

Responsible for completion of Monthly Progress
Rer rts (NEESA, HAZWRAP projects) and other client
QA reports when requested.

Ma: :ain labore cy <»rtifi 1tion/approval : :cords,
.review performance evaluation sample data, and
provide responses to certifying agencies as
required.

Respond to client data challenges and provide
feedback to management on outcome of challenges.

Provide technical assistance to Section Supervisors
by defining new method validation requiremeni and
instrument detection limit verification criteria.
Calculate method accuracy and precision control
chart limits. ’

Section Supervisors

The laboratory is divided into five technical sections,
each heade by a Section Supervisor. Each Section
Supervisor has hands-on experience in all of the tests
in the section and serves as the .| 1id analyst and
technical resource to the staff. Each reports to the
Laboratory Manager. Each Section Supervisor’s duties
and responsibilities are:

Organize, schedule and prioritize the section
analyses with consideration for sample-holding times
and client due dates.

Check that required number and type of QC checks are
performed. Identify and correct nonconformances.

Assign analysts for data processing and data
validation activities.

Revi v and approve section analytical data and s:
data reports.

Evaluate instrument performance and supervise
instrument calibration and preventive maintenance
programs.





















Tit] ORTEK QUALITY ASSURANCE PROGRAM MANUAL Revision "

i 3 3

The purpose of complying with these specified DQO levels is
to define the precision, accuracy, representativeness,
comparability and completeness achieved for the sample
analysis. In general, data generated by ORTEK should:

Be accurate in comparison to true or reference values
| within an accepted tolerance limit.

. Be precise to within a specified degree of variability
| between replicate measurements.

Be representative of the source sampled.

. Be p:i 11b. t anal 11 1. obtair 1 by ¢ 1¢
laboratories following the same DQO level and method.

Be complete in terms of the amount of valid data
obtained versus all analyses requested.

These ¢ 1eral QA objectives are fulfilled by the ORTEK QA
program that defines the specific QC samples to be analyzed
and their acceptable limits. The limits are based on
historical data collected and method validation studies
conducted in-house. When not enough data have been
collected by ORTEK to set acceptance limits, advisory limits
are set using EPA data. These limits and the frequency of
QC sample analyses are specified in Section 10.0 and SOP OP-
21 contains procedures for creating control charts.



1

-

Titl] ORTEK QUAL! A JR ] RAM MANU™ ~ I 1 #

Sect! 1#_5.0 Page ~_ of -~

5.0 S NG PROCEDUR

As ORTEK does not provide for sample collection, this
section is not applicable. Clients are advised to use the
certified ssample containers supplied by ORTEK to collect
their samples and contact ORTEK prior to collection to
verify laboratory capacity and minimum sample volume
requirements.
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8.2 Variance From Analytical Methods/ORTEK SOPs

An: rses will be performed in accordance with the ORTEK SOPs derived from the
methods cited in Table 7 unless specific project/client requirements dictate a
modification. The modification must be documented in accordance with Figu

in an ORTEK Laboratory Operations SOP.

If an existing SOP needs modification, e analyst will prepare a memo to the QA
Officer stating what changes are prepared and the justification for change. The
Section Supervisor and QA Officer must review and approve these changes prior to
implementation. A revised SOP will then be distribute
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9.2 L vali¢ tion

ORTEK data are validated during collection and after
generation by a series of steps described in SOP OP-27
that minimizes the possibility of reporting results
that do not meet client DQOs. These steps include
assuring all software used is accurate in accordance
with SOP OP-15, the instrument is properly calibrated
and the method used is not biased.

9.2.1 Softwa~-

As computer software is used to acquire. pbrocess
and re _ da' | 1} i: - at it

. . is operating correctly 1s requirea. This
consists of comparing its performance against
known results. SOP OP-15 details how
specifically this will be accomplished, and a
summary is described below:

If the program has been prepared external to
ORTEK and is accepted by regulatory agencies
as an "industry standard," independent
verification is not required. Industry
standard programs are defined as those which
are widely used throughout the environmental
lab community (i.e. Formaster, Smartlab®)
and are brought into ORTEK and used without
modification.

For programs that are developed within ORTEK
and externally prepared programs that are
modified by ORTEK, complete checking of
performance is required. Checking is.
dependent upon the function of the software
and could include:

- For software that only performs
numerical manipulation, sample sets of
numbers for which the results are known
must be processed and compared. In this
case, known results are usually
generated by performing hand
calculations using the same equations
and procedures as the software.
Verification of the software must test
all options of the program. Problems
must test both the theory, or basis for
computation and the ability of the
software to store and manage files.

- Software that performs as part of
instrument operation should be verified
by processing reference materials
through the instrument
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system. Processed instrument response
should be compared against the standards
used.

Software will be verified whenever modification
is made. The test problems used to provide
initial verification will be reprocessed and the
results compared to demonstrate that performance
of the software is unchanged. If software
performance has changed, the effect of the
change upon intended function and since last
verification will be assessed. Effect must be
determined on case-by-cé¢ : be is for the :oj
and impact of ir )rrectly reported results. If
necessary, the data will be reprocessed 1d
recipients of affected data reports notified.

Software verification shall be documented by the
individual performing t! work, signing and
dating in ink the computer output, and
supporting calculations. If test problems are
used, the input will be marked with check marks
to indicate correct usage and the output checked
to indicate acceptable comparison. If reference
materials are used as the basis for verifying
instrumental related software, the "true" values
or certificates will be included with the
output.

Instrument Calibra‘ 1

All instruments used in the generation of
analytical results must be properly calibrated
in accordance with the ORTEK Method SOP. No
sample data can be generated on an instrument

until the requirements for initial calibration

are fulfilled (i.e. correlation coefficient RRF,
$RSD). cCalibration results must be reviewed and
approved by the Section Supervisor as indicated
by his signature on the QC checklist.

Analytical Method Assessment

The QC checklist items used to validate data
that indicate how valid the methods performed
are: lab method and holding blank results,
blank spike (BS)/blank spike duplicate (BSD)
recoveries, and laboratory control standard
recoveries. The results of these ( checks are
not dependent on sample matrix interferences and
must be within acceptance limits listed in
Section 10 and SOP OP-26 in order for the
analysis to be considered valid. Field blank
and trip blank results, surrogate spike
recoveries, matrix spike/matrix spike duplicate
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recoveries and field or lab duplicate RPD are
all sample collection or matrix dependent and do
not necessarily indicate if the data was
generated by a valid method on a properly
calibrated instrument. Results out of
acceptance limits are noted on the data result
sheet or case narrative to alert the client of a
possible sample collection or matrix problem.

Figure 21 presents the order of data validation
and the actions required. All QC data are then
reviewed ~ 7 the Section Sur rvisor to ire
that '~ proper number, type of QC san s and
aj ite " imi ; were used. The Sect 1
Supervisor indicates his review by signature of
the QC checklist. In addition, 10% of the
project files generated each month are reviewed
by the QA Officer to assess if the data
validation process is being followed.

Data Reporting

The format and content of a data report are dependent
upon project needs, such as whether or not a CLP data
package, case narrative, or QA Summary is required,
client or contract requirements, and government
reporting formats. ORTEK is flexible and does not
specify a report format, but all reports must meet the
requirements in SOP OP-10 which are summarized below:

Data are presented in tables whenever possible.

All result sheets and/or a cover letter/case
narrative are signed by tI Laboratory Manager. This
signature indicates that the data has been reviewed
for: )

Completeness - results for all parameters
requested are present; detection limits, units,
dates, and sample descriptions are complete and
correct.

Consistency - all parameters are reviewed for
internal consistency (hexavalent chromium <
total chromium, TKN > NH;-N, TS > TSS, total
metals > dissolved metals).

Sample identification number used by ORTEK and
the sample identification provided to the
laboratory by the client.

Chemical parameters analyzed, reported values,
units of measurement, analytical method used
dates prepared/extracted and analyzed.










































Title ORTEK QUALITY ASSURANCE PROGRAM MANUAL Revision # 1

Date Ju 93 Section # _10.0 Page _12 of _16
‘ .
r method. Comparison of results is usually
done by the client by calculating RPD.
Frequ-—cy: One per 20 samples recommended.
Limits: Client determined.
10.5.2 External Performance Evaluations
ORTEK participates in inter-laboratory round
robin studies supplied by ““e US EPA,

Wisconsin DNR and other .commercial vendors.
A report of the true values and acceptable

ste ical limits are r¢ ived and are 1t 1

. - to assess each lab section’s performance.
Frequency: At least quarterly.
Ti=i+s: Study specific.
10.6 Control Charts

Control charts are a graphic tool to view
the statistical performance of a method to
enable early detection of out-of-control
situations. Blank spike and/or blank spike
duplicate percent recoveries for each
parameter listed in Table 9 are to be
plotted on a Shewhart Control Chart (Figure
23). Limits are set in accordance with SOP
QP-21. Analysts are responsible for
plotting the points as they are generated.







-

Blank S

% recovery

Date

12/08
12/01
1130
11/29
11/20
1118
1118
11/08
10/28
10/25
10/21
10/20
9/18
7/01
5/28
57
5/20
SNn9
Sns
Sn2
5/0%
S/04
5/01

FIGURE 23
) nt Recovery C | Chart

ds-Toluene
Water surrogate recovery
1o— -
108 X g M
3 2 A
A
85T
AV VA
'{ : 't
as

12/068 11/30 11/20 11/16 10/28 10/21 9/18 5/28 5/20 SNS S/0S

12/01 11/29 11/18 11/05 10/25 10/20 7/01 5/27 S/19 S/12
Date

%Recover LcL LwL Mean Uwt
80.4 85.7 98.3 108.9

95
a8
93
101
968

94
103
97

107
103
91
96
92
10%
102
91
108
98
102
102

10-14

P4

LcL

|

L

uwe

ucL

ucL
112.2







1

Ty

Title (¢ TEK QUALITY ASSURANCE PROGRAM MANUAL - Revision # 1

Date Ju 2 1993 Sectic # _10.0 P: 16 c 6

Once an out of control condition has been identified
and documented on an Out-of-Control Form, corrective
action must be taken and documented and no additional
data generated until the next point is in control.
Suggested corrective actions are (in order of
completion):

1. Check calculations
2. Check age of spiking solution
3. Make new spiking solution

4. Reanalyze affected batch

5. Check age of stock spike standard

6. Make new stock spike standard

7. Reanalyze affected batch

Control charts are included in all data packages for
Navy (NEESA) and HAZWRAP projects (upon regquest by

other clients) and are submitted in the project file
to Client Services for transmittal.
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- Are alternate methods approved for use?

- Are copies of method SOPs current and avai able?
Data Verification

- Are data processed and validated as presc¢ ' 2d?

- Are control charts updated, with out-of-control
conditions noted and corrective action
documented?

Re( rds Management

- Are the records of analyses complete and
properly identified?

- Is chain of custody fully documented?

The QA Officer will meet with the Laboratory Director,
and affected Section Supervisor prior to beginning the
audit to discuss what will be audited. At the close
of the audit, the findings will be discussed with
them. A corrective action plan and implementation
schedule will be discussed and agreed upon if
deficiencies are found. An audit report will be
written by the QA Officer to include:

- Dat 'location of audit.

- Persons contacted in the lab, specific lab
operations/records audited.

- Description of items requiring corrective action
and, if possible, the means for correction.

- Due date for completion of corrective action.
- Means of verifying completion of corrective action.

- Review of the Quality Assurance Program
implementation in the section.

The audit report will be issued within 10 days after
completion of the audit.

The Section Supervisor is responsible for responding
to the audit report. The respc 2 will be in R S
to the QA Officer and will state the corrective action
taken or the action underway. If correction can be
verified, the Section Supervisor should attach
documentation of the corrective action to the audit
response. Upon receipt of the audit response, the QA
Officer must verify completion of the corrective
action.
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11.3 Data Audits

Data audits are done monthly by the QA Officer to
address the precision, accuracy, representativeness,
and completeness of the data. Projects are selected
at random or as requested by clients through verbal
data challenges or written data verification requests.
A memo is written by the QA Officer that details the
findings. The Laboratory Director, and Section
Supervisors are to respond to deficiencies as
requested.

11.4 ol irtifications

. The following certifications have been obtained by
ORTEK:

Wisconsin Department of Natural Resources
State of Washington
State of Utah

U.S. Army Corps of Engineers, Missouri River
Division

8(a) Program, US Small Business Administration

Disadvantaged/Minority Business Eﬁterprise, City of
Madison

Disadvantaged Business Enterprise (DBE)
Wisconsin Department of Transportation
Illinois Department of Transportation

* Minority Business Enterprise (MBE)
Wisconsin Department of Development
Wisconsin Supplier Development Council
Joint Certificatic Program, Milwaukee, WI

Copies of certification documents are available upon
written request.
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13.0

SPECTFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION,
ACCURACY AND COMPLETENESS

The purpose of this section is to describe how data from
the QC samples listed in Section 10.0 are treated to
determine data quality. Data accuracy and precision are
calculated as percent recovery or relative percent
difference (RPD). Data compl] teness is calculated as the
overall percent of blank spike samples in control.

3.1

Data Precision Calculation

To deterr 1e the prec " >n ¢~ 1e method ar y =
analyst, a routine program or sample duplicate
analyses is performed. These may also be blank spike
or matrix spike/matrix spike licate pairs. The
r sults of the duplicate analyses are used to
calculate the relative percent difference (RPD).which
is defined as the difference (range) of.each
duplicate set, divided by the average value (mean) of
the duplicate set, times 100 percent. For duplicate
results D, and D,, the RPD is calculated from Equation
13-1:

(13-1)

|D,_=_D,|

RPD & = X 100 %
(D1+D2) /2

2

When the RPD is obtained for at least 20 duplicate
pairs, the average RPD and the standard deviation are
calculated using:

n
L m (13-2)
m = ji=l
n
n - (13-3)
£ (m-m)?
Sm = 1=1
n-1

where

m = the RPD of a duplicate pair,

B
I

the average of the RPD values,

Sm = the standard deviation of the data set of
RPD values, and

n = number of RPD values used.
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[ Control limits are calculated from these data as
follows:
r Upper control limit = m + 3Sm,
Lower control limit = m + 2Sm,
Lower warning limit = m - 2Sm, and

Lower control limit = m - 3Sm.

Control charts are not kept for RPD statistics.
Original limits are distributed to analysts and
Section 1pervisors by the QA Officer and updated at

. .least annually by the QA Officer. Points are to be
plotted as they are generated.

13.2 Data Accuracy Calculation

To determine the accuracy of an analytical method
and/or analyst, a sample and blanks are routinely
spiked. The results of matrix, matrix spike
duplicate, blank spikes, and blank spike duplicates
are used to calculate the quality control parameter
for accuracy evaluation, the Percent Recovery (%R).
Blan spike recoveries and method blank surrogate
recoveries are plotted on control charts.

The %R is the observed concentration, minus the |
sample concentration, divided by the true
concentration of the spike, times 100 percent:

|

$R = 0, - O. x 100% (13-4)
T.

where
%R = the percent recovery,

O; = the observed spiked sample or blank
concentration,

o]
0

the unspiked sample or blank
concentration, and

T, = the true concentration of the spike.

The true spike concentration is calculated from
Equation 13-5:
(13-5)
T, = Spikr ~-=--= “-ati-~-_ ‘~g/L) x Volr—< ~“ Spike (in ml)

Volume or sampie [1in ml] + Volume or Spike [in ml)
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When the percent recovery is obtained for at least
twenty blank spike samples, the mean percent recovery
and the standard deviation are calculated using the

formulas:
n »
— L %R : (13-6)
%R i+l
n
and
n —_
L (%R-%R) (13-7)
Sg = i=1
=1
Qhere
R; = percent recovery,

%R = Mean percent recovery,

MR, = 1R-(R-1) 1, = 2,3,...n

B

average moving range of 2 successive
recoveries,

n = number of results, and

d, = 1.128.
Control limits are calculated from these data as
follows:

Upper control limit = $R + 3R,/d,,

Upper wérning limit = %R + 2R,/d,, |

Centerline = %ﬁ,

Lower warning limit $R 2R,/d,, and

Lower control 1 it = %R - 3R,/4,.

Control charts are kept for blank spike and lab blank
surrogate recoveries. All original limits are
calculated by the QA Officer, distributed to Section
Supervisors and analysts and updated at least
annually by the QA Officer. Points are to be plotted
as they are generated.

13.3 Data Completeness Calculation
To determine the completeness of an analytical method

and/or analyst, blank spikes or method blanks spiked
with surrogate compounds are analyzed. The
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13.4

number of blank spikes (BS) or method blanks (MB)
with recoveries within control limits are counted and
assessed against the total number analyzed as
follows:

(13-8)
% Completeness = # BS or MB i~ ~<ontrol
' total # BS or MB analyzed

Data Set Assessment

When analysis of a project/batch is completed, the

1 11 will be 1 ri ied as described in SOP 0OP-17
ana evaluated in accordance with Figure 20. Briefly,
review and evaluation are done for the items listed
below in order:

1. Calibration results.

. 2. Holding times laboratory blank results.

3. Blank spike/lab control standard recoveries.
4. Surrogate spike recoveries.
5. Duplicate sample and Matrix Spike/MSD results.

6. Field/shipping QC results (trip blanks, field
blanks and field duplicates).
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15.0

QUALITY ASSURANCE REPORTS TO MANAGEMENT

If the performance of the laboratory is not reported
frequently and concisely to ORTEK management, the
effectiveness of the QA program is diminished. Reporting
of internal and external systems, performance audits, out-
of-control conditions and corrective actions taken are done
through three means:

15.1

15.2

15.3

15.4

Weekly Management Meetings

Each week, all Section Supervisors, Marketing
Manager, Laboratory Manager, QA Officer and General
Manager meet to discuss laboratory o} rations ad
personne issues. Items are solicited for the agenda
prior to the meeting and minutes are distributed for
the purpose of documenting responsibilities. At

1ese weekly meetings the QA Officer transmits the
status of audits, PE sample analyses, out-of-control
conditions identified and results of client data
challenges.

Monthly Data Audit Reports

The findings of the QA Officer’s random project file
review as described in Section 11 is transmitted
monthly (by the 10th of the following month) to the
Laboratory Manager, General Manager and affected
Section Supervisors. A summary of out-of-control
conditions reported each month are also included to
enable Section Supervisors to assess continuing
problem areas. Written results of client data
challenges and verifications are also transmitted at
least monthly to the Laboratory Manager and affec¢ ad
Section Supervisor.

Quarterly Internal Lab Audit Results

The written findings of the QA Officer’s quarterly
audit of a section of the laboratory as described in
Section 11 are transmitted to the Laboratory Manac¢ r,
General Manager and affected Section Supervisor.

Client Monthly Progress Reports/QA Reports

Major government clients are provided with Monthly
Progress Reports (MPRs) upon request, as provided for
in the contract. These MPRs follow a format
specified by the client. NEESA/HAZWRAP reports must
include:

Project name, number and contract/subcontract
number.

List of client sample numbers, ORTEK sample
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numbers, analyses requested.
Date collected, date extracted and date analyzed.
Copies of Chain-of ustody Fc__35 Ligned by ORTEK.

New lab methods, equipment or changes in old
methods.

Changes in QA personnel or other personnel
(resumes attached).

Copies of Out-of-Contrc¢® Forms a1 ~ Cori :t ' e
Action Log as they apply to speciric project
samples.

Control charts pertinent to project samples.

External audit results and corrective action plans
and written responses.
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DATA DELIVERABLES

The specific data and reporting format necessary is client
dependent. DQO levels C,D, and E have a predefined list of
data to be included as defined on Table 11. Other client
deliverables, unless otherwise specified, consist of the
analytical result sheet or y. QA Summary Reports (Figure
24) are prepared for a fee by the QA Officer and should be
requested by the client prior to sample analysis.

The completeness of data deliverable packages of level C,D,

and E are to be checked by the ass” 1 ORTEK Pro. :
Manager prior to rel 1se to 7 c. .Y liant
* packages are those with miss_ ., ir____ition as identified

by the QA officer during random data audit review or by the

client. The QA Officer will notify the affected Section

Supervisor of specific missing items for resolution before
2=-submittal to the client.
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17.0 REFERENCES

This section contains a list of references used during the
preparation of this QAPM. For ease of reading, no
footnotes or specific reference citations were used in the

. manual. These references are available from the QA Officer
and ORTEK employees are encouraged to consult them to learn
more abou specific QA/QC policies.

F.M. Garfield, ~1ality Assurance Principles for Analytical
Laboratories, Association of Official Analytical Chemists,
Arlington, VA 1984.

,US EPA Laboratory Data Validation Guidelines for Evaluating
Organics Analyses, February 1, 1988.

US EPA Laboratory Data Validation Guidelines for Evaluating
Inorganic Analyses, July 1, 1988.

US EPA Contract Laboratory Program Statement of Work for
Organic Analyses, OLMO0l.1-.6.

US EPA Contract Laboratory Program Statement of Work for
Inorganic Analyses, ILM02.01l.

US EPA, "Guidelines and Specifications for Preparing
Quality Assurance Program Plans," EPA QAMS-004/80, EPA-
600/8-83-024.

US EPA, "Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans," EPA QAMS-
005/80, EPA-600/4-83-004.

US EPA, "Guidelines for the Preparation of Standard
Operating Procedures (SOPs) for Field and Laboratory
Measurements," US EPA Region V, March 16, 1989.

US EPA, "Final Standard Quality Assurance Project Plan
Content Document,”" US EPA Region V, June 1989.

US ACE, "Chemical Data Quality Management for Hazardous
Waste Remedial Activities," Department of the Army, US Army
Corps of Engineers, ER-1110-1-263, October 1, 1990.

US EPA, "Content .Requirements for Quality Assurance Project
Plan," US EPA Region V, January 1989.

DOE, "Requirements for Quality Control of Analytical Data,"
DOE/HV _ -65/R1, July 1990.

US Navy, "Sampling and Chemical Analysis Quality Assurance
Requirements for the Navy Installation Restoration
Program,"™ NEESA 20.2-047B, June 1988.






