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1. INTRODUCTION

The Installation Restoration Program (IRP) identifies and evaluates
past hazardousmaterialdisposalsites in order to controlthe migration
of hazardous contaminants. The program also controls hazards that may

.... result from these past disposal operations. The IRP has the following
phases: Preliminary Assessment/Records Search, Site Inspection/Remedial
Investigation, Technical Base Development, Feasibility Study, and imple-
mentation of selected alternatives for remediation. During any of these

/ "- phases, analysis of soil, water, and waste samples may be performed.
"-' The Navy program for the IRP includes performingfield investigations

and analysisof samples. The purposeof this document is to specifythe
-'_, requirementsfor the controlof the accuracy,precision,and completeness
. of the samples,and data from the point of collectionthroughreporting.

Becauseevery instanceand concernmay not be addressedin this document,
contractorsare encouragedto discussany questionswith the Navy engineer
in charge (EIC)or the appropriateNaval Energy and EnvironmentalSupport

-- Activity (NEESA)contractrepresentatlve(NCR).

I.I SCOPE

Laboratoriesperformingstudiesin supportof the IRP are required
to obtainNavy approvalprior to beginningfield studiesor analysesof
samplesand to maintainthat approvedstatusthroughoutthe site charac-
terizatlon. The laboratoryapproval is specific to • particularstudy

. . for a given site and Statementof Work (SOW). The Navy Requirements
document provides guidance to the laboratorieson obtainingand main-
taining approval. Should more than one laboratorybe involved in the
analysisof samplesfroma singlesite,eachlaboratoryperforminganalysis
must be approvedand must complywith the quality control (QC) require-
ments. These objectivesand requirementsconform, in general,wlth the
O.$. Envi_'onmentajProtectlon_gency FedelaJRegister,November 29, 1983
(p. 53937 or h0 CFR 792), the Food and Drug _dminist_'ationFedelaJ
Register, December 22, 1978 (p. 59986 or 21 CFR 58), the Quallty
AssurmnceP.-ogram Requilemen_sfol NucJeaF FaciJities,ANSI/ASMENOA-I,
1986 ed., and the Znterim GuideJine$ and Preparing Quallty _ssurance
P_ojectPlans (U._.EPA, EPA-600/h-83-004,QAMS-005/80).

Each laboratory is required to submit a Laboratory Analysis Quality
Assurance (OA) Plan. Each engineering contractor must submit a site work
plan as part of the approval process. The laboratory's 0A plan and the
site work plan are emphasized, since the content of those plans and the
laboratory's strict adherence to it are essential for obtaining and
maintaining Navy approval. Certain basic requirements are stressed--a
laboratory 0A coordinator (LQAC), the use of accepted analytical methods,
careful documentation of chain of custody (COC), corrective action policy,
and use of control charts. The laboratory-approval process and subsequent

laboratory reporting requirements provide the mechanism for verifying
that a laboratoryis adheringto its QA and work plan.

l
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Currently, most II_ studies do not include analysis of air, plant,
or tissue samples. Future revisions that will include more discussion

as to available methods for biota and air are planned. If questions on /
these methods arise, the NCR may be consulted at the Martin Marietta
Energy Systems, Inc., Analytical Chemistry Department at the Oak Ridge
Gaseous Diffusion Plant. _/here Environmental Protection Aiency (EPA)

available for biota, methods from other aEencies and _/-methods are not

published methods which have undergone method validation by the laboratory
requesting approval must be used. On occasion, when methods are required
for biota and no EPA method is available, the proposed method must be /
submitted to the NCR for approval•

1.2 _PROACH

The approach reflected in this document is one of outlining require-
ments and allowing the laboratories, principally through their QA plans, !-

to detail their approach to meeting these requirements. For example,
with the exception of the laboratory control sample program, see Sect. _._,
the discussion of 0C procedures includes a requirement that warning and
action limits be set but allows each laboratory to describe its procedures
for establishing such limits. The specific organization and presentation
of the laboratory plan are left largely to the discretion of the labora-
tory, although certain areas must be addressed.

In order for the above approach to work, emphasis must be placed on
effective communication between the laboratory, the Navy EIC, the NCR,
and the engineering subcontractor. All documents must be concise, well
organized, and free of jargon that might hinder €onstructive review and
evaluation.

1.3 LEVELSOF 0¢

Data quality objectives (DOOs) are requirements needed to support
decisions relative to the various stages of remedial actions. Throughout
the project planning process, DQOs are supplied through qualitative and
quantitative statements. They are specified in such documents as sampling
plans, work plans end 0A plans. Fiv_ general levels of analytical options
to support data collection are identified by Comprehensive Environmental
Response, Compensation and Liability Act (_RCLA). The Navy has adopted
three of the analytical levels as 0C requirements They are C, D, and
E, which correlate with Levels 3, 4, and S described in Da_a Quality
Objectives for Remedial Response _€_ivJties Developmen= P_ocess by the
EPA. These levels are based on the type of site to be investigated, the
level of accuracy and precision required and the intended use of the data.
The level of OC required it the site rill be decided by the Navy EIC.
Analytical requirements for the remaining two levels have not been defined.
Table l.! outlines the basic QC requirements at each level. The laboratory

method requirements for each level of OC are outlined in Sect. 7.

m
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Table 1.1. Overall plan for _X:basedon type of site

I)QO T_pe of
Levelsz Site QCRequirements

3 Major PE Laboratoryt QAPlan Use EPA- Monthly lOX field Review of
Non=NPL sample audit review approved revlew duplicates final data
Level C method)

4 IIPL PE Laboratoryz QAPlan Use CLP Monthly 10% field CLP •
Level D sample audit review procedures review duplicates validation

5 Non-NPL PE Laboratorys (]APlan Use EPA- Monthly 5%Field Review of
Level E sample audit review approved review duplicates final data

methodsS
Non-EPA
methodsfor
tissue and
explosives.

1(](:criteria for D(X)Levels 1 and 2 has not been defined.
ZAll laboratory audits wlll be perforuedby the NCR,
Zlncludas methods from SH 846, Amerclan Society for TestlngMotarlals, and Federal Register,

CLP- Contract laboratory protocol
PE - Performance evaluation samples
INO - Data quality objective

R1-8188
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1.3.1 Level C OC I

A site requiringLevel C QC would be • site near • populatedarea, f
not on the NPL, and not likelyto be undergoinglitigation. The Level C
QC includesreview and approvalof the laboratoryQA and the site work
plan. The laboratory must s_ccessfully analyze a performance sample,
undergo an audlt, correct deficiencies found during the audit, and provide V

MPRs on OA. The laboratorythat performsLevel C OC must have passed ,.
the performancesample furnishedby the SuperfundCLP In the past year.

The laboratory does not need to be receiving CLP bid lots of samples. _.
\

Level C allows the use of non-CLP methods but requires that the
methods be accepted EPA methods listed in Tables 7.1 through 7.5. All

methods used must be EPA methods or be equivalent to EPA methods. Further ("
discussionabout these methodsis presentedIn Sect. 7. The laboratory "
must successfully analyze • performance sample, undergo an audit, correct
deficiencies found during the audit, and provide MPRs on OA. These audits /
will be admlnistered and evaluated by the NCR. The Navy audit and per- _
formance sample are required in addition to any specified by the EPA
Superfund Program.

1.3.2 Level D QC

Level D OC is to be used for sites that are on or about to be on

the National Priorities List (N_L). These sites are typically near !
populated areas and are likely to undergo litigation. Level D 0C Includes
review and approval of the laboratory QA plan, the site work plan, and
the field QA plan. The laboratory must successfully analyze a performance
sample, undergo an audit, correct deficiencies found during the audit,
and provide monthly progress reports (MPRs) on QA. These activities will
be administeredand evaluatedby the NCR. This audit and the analysis
performance sample are in addition Eo those related to the EPA $uperfund
Program. The laboratory that performs Level D QC must have passed the
performance sample furnished through the Superfund Contract Laboratory
Protocol (CLP) and must be able to generate the CLP deltverables. For a
Level D site, the CLP methods are used and the CLP data package generated.
The Navy audit and performance sample are required in addition to any

specifiedby the EPA SuperfundProgram.

1.3.3 Level E QC

A site requiring Level E OC vii1 be located away from a populated i
area, will not be an NPL site, and viii have a low probability of liti-
gation. Level E OC includes review and approval of the laboratory OA
plan and the site work plan. The laboratory must successfully analyze a
performance sample, undergo an audit, correct deficiencies found during
the audit, and provide MPRs on QA. For Level E, the laboratory is not
required to have passed a CLP performancesample. Level E allows the
use of non-CLP methods but requires that the methods be accepted EPA

methods listed in Tables 7.1 through7.5. All methods used must be EPA
or equivalent. Furtherdiscussionabout these methods is presentedin

z
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Sect. 7. Level E QC is also appropriate for analysis of the contents of
underground storage tanks where the samples are primarily pure product
or waste.

l.& ROLES AND RESPOESI_ILITIES

As indicated in Fig. l.l, the organizations Involved are I_'ESA, the
Navy Engineering Field Division (EFD), and the subcontractors. Each
organization has multiple talks and groups that support the project.

"" Fig. 1.1 includes the structure of the organization related to the IRP
. process. A brief descriptionof the key roles and responsibilitiesis

listed.
/-

1. Navy Energy and EnvironmentalSupportActivity

NEESA is responsiblefor ensuring that the quality of laboratory
analysesperformedduringthevariousphasesof the IRP is acceptable.
NEESA is also responsible for managing the NCR.

_c_+= 2. Engineering Field Division

++ The tIC at the EFD providesthe site informationand history,provides
logisticalassistance, specifies the site requires investigation and
reviews results and recommendations.

3. Engineer in Charge
v

The tic is responsiblefor coordinatingprocurement,finance, and
reporting; for ensuring that all documents are reviewed by the NCR;
for €o_.unicating comments from the NCR and other technical reviewers
to the subcontractors; and for ensuring that the subcontractors

- address all the comments submitted and take appropriate corrective
actions.

+ &. NEESA ContractRepresentative

The NCR is responsiblefor ensuringthat each projecthas appropriate
- overall QA. The NCR reviews laboratory QA plans, work plans, sub-

mits performance sample data, provides field and laboratory audits,
and reviews data from the site. The questions from subcontractors
and the EIC regarding specific field and laboratory QC practices are
directed to the NCR. The NCR also provides evaluation of referee

samples.

5. EngineeringSubcontractor

-- Each project has an engineeringsubcontractorthat specializes in
setting up the sampling for IRP studies, evaluating the hydrology
and geologyof a site,assessingrisksof contamination,and designinE
and implementingclean-up techniques. Each engineering firm is
requiredto have a laboratoryavailableto perform sample analysis.

|
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Fig. 1.1. QA Organization
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The engineerin8 finn also employs drillers and other personnel to
" perform IRP tasks. The engineering finz sutunits • site-specific

work plan.

6. Analytical Laboratory

.- The analytical laberetory is employed by the engineering finn and
must adhere to the laboratory requirements in this document. The
laboratory is required to prep•re and submit • laboratory QA plan,
to analyze and submit the results of proficiency testing, to submit

I to an on-site inspection, and to correct any deficiencies cited during
',_.. inspection by the NCR. The laboratories are required to identify a

LQAC responsible for overall QA. The LQAC musZ not be responsible

/_ for schedule, costs, or personnel other than QA assistants. It is
" _ preferred that the LQAC report to the laboratory director. The LQAC

must have the authority to stop work on projects if QC problems arise
which affect the quality of the data produced.

W
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2. _ROV&L PROCESS

_IT+. Prior to beginning any field etudles or analysis of samples from the

+_: field, contract laboratories will be required to receive Navy approval.
This section describes the laboratory approval process in terms of the
activities and documentation required of participants in the process.

2. ! OVERVIEW

f .

_-1- Laboratory approval Is necessary to ensure that contract laboratories
meet the minimum requirements for a QC program that facilitates the

_-_ generation of data of defensible accuracy and pracision. Specific

• ,i!._ objectives of the approval process are as follows:
°

• to communicate Navy's QC requirements to the laboratories,

_i:_ ._ • to verify that such requirements are being met by each laboratory
.. prior to analyais of Navy field samples,

__- * to establishplans for malntalnlngthe 0C programwhile work is being
_ done for the Navy, and

• to ensure that proper communication and planning have been done between
the engineering subcontractor and the laboratory prior to the labora-
tory receiving samples.

" The above objectives will be met through an approval process that
+- includes the follovinl elements:

• proficiency testing through analysis of performance samples,

• laboratory inspection and audit,

• ' * reviewing laboratory 0A plans,

_" * reviewing site-specific QC plans, and

-_. * reviewing of sampling plane including OC procedures.

The overall process and the above elements are described in detail
in the remainder of this section.

2.1.1 The Laboratory Approval Process

The laboratory approval process, as depicted in Fig. 2.1, begins
- with the engineering subcontractor awarding a contract to the laborator 7.

The engineering subcontractor is responsible for supplying a site-specific
work plan to the NCR. The laboratory and engineering contractors are
required to prepare a site-specificwork plan and laboratoryQA plan.
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i
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NO YES ,.,

BEGIN WORK " '

Fig. 2.1. Approval and Review Process



The site-specific work plan shall include a section on QA. This
section shall either outline the field and laboratory QA or shall reference
documents which outline the 0A procedures. The laboratory shall suc-
cessfully analyze proficiency samples. The site-specific work plan, QA
plans, and the results of the proficiency test are submitted to the NCR
who will evaluate this information. The QA plans, the proficiency test

, ;: • results, and a draft _ork plan shall be received and evaluated by the
NCR prior to scheduling a laboratory inspection. Based on the results
of these evaluations and the inspection, the laboratory and engineering
firm may be required to revise their QA plans, to retest a proficiency

! o sample(s), to revise the work plan, or to prepare and implement a correc-
- rive action plan addressing deficiencies cited during the inspection.

r F_ Approval to begin work on samples is based on a combination of
" _ satisfactory OA plans and a site-specific work plan, satisfactory results

of proficiency testing, and acceptable laboratory inspection. Approval
+._i- may be granted to perform all or part of the methods required for a

"_ study.

" 2.1.2 Laboratory Reapproval

.... If a laboratory is requested to analyze samples from a second site,
the NCR will evaluate the similarity between the analysis from the first
and the second sites. The past performance of the laboratory and the
time elapsed from previous sample analysis determine the steps the
laboratory must follow to be reapproved. If a laboratory has performed
well in the past, if the methods in the first and second work plan are
similar, and if it has been less than a year since the first approval,t

_. the engineering contractor may only need to submit the site work plan,
and work may proceed. If the laboratory's past performance was sails-

factory but it has been longer than s year since a performance sample
• was analyzed, the laboratory must successfully analyze a new performance
" sample.

Any changes Ln personnel or general laboratory QA must be submitted
to the NCR prior to receiving approval to begin the next site.

Figure 2.2 shows a flow diagram of the reapproval process.

V
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3. S_-SPEC_C__

The folloving are the requirements for the site-specific QC section
to be included in She site-specific work plan or to be presented as a
separate QC document.

3.1 COh'TJE_ (IF sr_--SP_IFIC QC SECTION

:_-- "_ 1. The laboratory muir be identified alone vith all other subcontractors.

2. Any pertinent state environmental or EPA federal/regional requirements
/'_".. shall be presented. This includes specific procedures or clean-up

• _ _ levels.

3. References Bust be made to the appropriate corporate or laboratory/

_ QA plans vbich contain pertinent information.

A. A discussion of COCand shipping practices must be provided.

•.. 5. Tables of the follovinE shall be included.

• Analyt£cal nethods and numbers of samples of each matrix to be
v collected at each site.

• List of analySes to be identified and quantitated.
.o

f

• List of holding times, preservatives, amount of sample required,
and container require_nts.

°

• List of the number, type, and matrix of field and laboratory QC
samples by site. This includes trip blanks, eq_Lpment r£nsates,
field blanks, field duplicates, laboratory method blanks, labora-
tory matrix spikes andduplicates.

• List of sample volume and bottles vs method.

° 6. All site-specific field sampling procedures vhich are not included
in any corporate QA plan shall be presented.

7. Decontamination procedures for both drillin_ and sampling equipment
shall be described.

8. Data quality objectives shall be discussed. This shall include pre-
cision, accuracy, and completeness required for acceptable date.

3.2 STATEANDREGIONREQUIREMENrSFORSITEQC PLAN

In addition to, or in place of, the requirements in this document,
those requirements specific to the state or EPA region applicable to the

a
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site shall be considered. Any st•re- or region-specific requests must
be addressed in the site work plan.

("
3.3 SAH_LING DESIGN ....

Every site is unique in its own way. To this end, • sampling F
rationale shall be included with the work plan. The rationale should _-

define and explain thoroughly the sampling statistics, the equipment

involved, and anticipating data to be gained by this proposed methodology, f
(

3.4 PRESERVATIVES

After samples have been taken, they shall be sent to the laboratory
for analysis within 2& h after collection to ensure that the most reliable

and accurate answers will be obtained as • result of the analysis. The F
holding time begins from the date of collection in the field. Preser-
vatives shall be added in the field. Tables 3.1, 3.2, and 3.3 present
the holding times, type of containers, and preservatives to be used. A
table corresponding to each of the three different methods such as those "'.
from the Federal Resister; SW-846 3rd ed.| and CLP is presented. The
site-specific plan 8h811 outline which preservatives viii be used, and
it shall be based on these tables. Freezing of samples shall not be
permitted.

3.5 SAI_LX CONTAINER CLEANING _ROCEDURES f
\.

In general, glass bottles with Teflon lids are used for organic
samples, while polypropylene is used for metals and other tnortanics, f

The following spsclf_es the bottle cleaning required. If precleaned ,.
bottles are purchased, thls must be noted In the work or field QA plan

and approved by the NCR. If precis•ned bottles are used, a certificate
Indicating that the bottles are analyte free must be provided.

3.5.1 Cleanin B Procedure for Glass Bottles
+

1. _ash llass bottles, Teflon liners, and caps in hot tap water vlth :' _
laboratory-grade nonphosphate detergent.

2. Rinse three times with tap water. (

3. Rinse with 1:1 nitric acid (metals-grade), American Society for
Testing Materials (ASTM) Type I detontzed water.

_. Rinse three times with ASTM Type I deionized water.

5. Rinse with pesticide-grade methylene chloride using 20 mL for 1/2-gel
container and 5 mL for _- and 8-oz containers.

6. Oven dry at 125"C. Allow to cool to room temperature in an enclosed
contaminant-free environment.
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Table 3.1 RequLredcontainers,preservationtechnz.,_es,
and holdlnEtimes

(60CFR,'Part136,July I, 1987)
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Table 3.2 Preservative and holdlnl times for the
contract laboratory protocol

HoldtnR Time
Parameter Container . Preservative Soil Water

f

Volatiles Water - &0-mL Cool, &*C 10 days 10 days i
by gas glass vial with
chromato- Teflon-lined

graphy/mass aepta I_
spectroscopy
(GClNS)

/

Soil-Bless vith I
Teflon-lined

septa
/'

PCB/ G, Teflon- Cool, 4°C Extract Extract
pesticides lined-lid within within

10 days, S days,
analyze analyze
&0 days &0 days

Extractable G, Teflon Cool, 4"C Extract Extract (
organics lined-lid , within within

10 days, 5 days,
analyze analyze
&O days &0 days

Netals P, G HNO= to pH(2 6 months 6 months

Hercury P, G HN0s to pH(2 26 days 26 days

Cyanide P, G NaOH to pH,12 l& days l& days
Cool 4"C
add 0.6 g ascorbtc
acid if residual

chlorine present

Chromtmu Vl P, G HNOI to pH,2 2& h 2& h
i |

7. Place liners in lids and cap containers.

8. Store in contaminant-free area. (Amber glass €ontainers shall not
be exposed to sunlight).

i

RI-8/88
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Table 3.3 Preservatives and holding times for
L_A-document SW-8/,6 (3rd ed. )

Holdin B Time
Parameter Container Preservative Soil Water

Volatiles Water - &0-mL Cool, 4"C 14 days 14 days
by GC/MS, glass vial with
and GC Teflon-lined

/ sepia

Soil-glasswith
Teflon-lined
septa

PCB/ G, Teflon- Cool, 4°C Extract _xtract
pesticides lined lid within within

7 days, 7 days,
" analyze analyze

.'_='_ 40 days 40 days

Extractable G, Teflon- Cool, 4"C Extract Extract
organics lined lid within within

WV ? days, 7 days,
analyze analyze
40 days 40 days

t w

Metals P, G HNOs to pH,2 6 months 6 months

Mercury P, G HNOs to pH<2 28 days 28 days

Cyanide P, G NaOH to pH,12 14 days 14 days
Cool4"C
add 0.5 E ascorbic
acid if residual

chlorine present

Chromium P, G HN0_ to pH<2 24 h 24 h

3.5.2. Cleaning Procedure for Bottles Used for Volatile Organics
(40-mL Glass)

1. Wash Elass vials, Teflon-backed septa, Teflon liners, and caps in
hot tap water usin R laboratory-grade nonphosphate detergent.

2. Rinse three times wLth tap water.

_, 3. Rinse three times with ASTM Type I deionizedwater.

RI-8/88
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4. Oven dry vials, septa, end liners et 125"C.

5. Allow vials, septa, and liners to cool to room temperature in an f
enclosed contaminant-free environment.

6. Seal h0-mL vials with espta (Teflon side down) and cap. /-

7. Store in contaminant-free area.

3.5.3. Cleanin_ Procedure for PolTethTlene Bottles i

1. Wash polyethylene bottles end caps in hot tap water with laboratory-

grad nonphosphate detergent. /.

2. Rinse with l:l nitric acid (metals-grade), AS_ delonlzed water).

3. Rinse three times with ASTM Type I deionized water, i"

4. Invert and air dry in contaminant-free environment.

3.5.4. All Bottles Should Be

I. Capped and labeled with sample numbers and packed in cooler or box.

2. Stored in contaminant-free area.

3.6 ORGANIZATION AND PERSONNEL

All management personnel responsible for performing field sampling
or analytical work shall be listed along with their job assignment and
years of experience in performing this type of work. Any education and
training related to the tasks performed for this project shall also be
listed.

3.7 FIELDOc SAMPLES

Although the number of 0C samples chanles, the types of field 0C
samples remain the same relardless of the level of 0C implemented.
Table 3.4 lists the percentage of field OC samples per level per sample
matrix. A sampling event is considered to be from the time the sampling
personnel arrive at the site until these personnel leave for more than a
day. An example of two events would occur i£ sampling personnel went to
a site for three weeks, drilled borings, and put groundwater wells in
place. During this visit, soil and water samples were collected. The
sampling crew left the site for two months, thus concluding the first
sampling event. The crew later returned to collect another set o(

groundwater samples over a three-day period. The second visit would
constitute the second sampling event.

Ra-8188
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Table 3.4. Field OCsamplesper sampllng event

Type of Level C Level 0 Level E
Smple _letal Organic kletal Organic Netal Organic

_ Trtp blank ItAz llcooler HAx llcooler ItA; l/cooler
:" (for volatt les

only)

! e-_

:_:::.m_°, Equipment llday llday llday llday llday llday
_'_-'_.L:_ rlnsltes

/': Field blank I/source/event for all levels and all analytes
• _ -,'

F4eld
,- dupltcates = 105Q 101Q 101Q 101_ 51_ 51_

::::_ Referee
" duplIcate=

,. •..,

,-_,_ _'I(A- Not a;_licable.
ZSamles are €ollected datly: however, only swples from every other

"V day ere analyzed. Other sables are held and analyzed only tf evidence of
contamlnatl on extsts.

=The duplicate must be taken from the same sample whtch will become
the laboratory matrix/spike chJpltcate for organics or for the sample used

, =- as a duplicate tn inorganic analysis•

" . The following information defines and explains the blanks, duplicates,
and referee samples.

•_'- 1. Trip Blanks

- Trip blanksare definedas sampleswhich originatefrom analyte-free
"- water taken from the laboratory to the samplingsite and returnedto

::- the laboratory with the volatile organic (VOA) samples. One trip

blank should accompany each cooler containing VOAs, should be stored
at the laboratory with the samples, and analyzed by the laboratory.

" Trip blanksare only analyzedfor VOAs.

2. EquipmentRinsates

Equipmentrlnsatesare the final analyte-freewater rinsefrom equip-
ment cleaning collecteddaily during a samplingevent. Inlrlally,

-- samples from every other day should be analyzed. If analytes pertinent
to the project are found in the rinsate, the remaining samples must
be analyzed. The results from the blanks will be used to flag or

assess the levels of analytes in the samples. This comparlson is
made during data validation. The rinsates are analyzed for the same
parameters as the related samples.

R1-8188
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3. Field Blanks l

Field blanks consist of the source water used in decontamination and _
steam cleaning. At a minimum, one field blank from each event and :_ "
each source of water must be collected and analyzed for the same
parameters as the related samples.

_. Field Duplicates/Splits L

andDUplicates or AilSplit" for soil sampleSVOAsare collected, homogenized,and "isplit, samples except are homogenized split.
Volattles are not mixed, but select segments of soil •re taken from "_
the length of the core and placed in &0-mL glass vials. Cores may

be sealed and shipped to the labor•tory for subs•mpling if the proJ- F
ect deems this appropriate. The duplicates for water samples should .,
be collected simultaneously. Field duplicates should be collected

at a frequency of 101 per sample matrix for Levels D and C. For _-
Level E, the duplicates should be analyzed at a frequency of 51. !
All the duplicates should be sent to the primer7 laboratory respon-
sible for analysis. The same samples used for field duplicates shall
be split by the laborstory and be used •s the laboratory duplicate :-'_
or matrix spike. This means that for the duplicate sample, there
will be analyses of the normal sample, the field duplicate, and the

laboratory matrix spike/duplicate. _..-

5. Referee Duplicates

Duplicates/splits shall be sent to the referee QA laboratory if {
regulators (state or region) collect split samples or if a special \
problem occurs in sample analysis or collection. These duplicates/
splits are collected and analyzed in addition to the field duplicates r
mentioned in the previous paragraph.

3.8 CHAIN OF.CUSTODY

Samples, other than those collected for In s_tu field measurements
or analyses, are identified by using • standard sample label which is

attached to the sample container. The sample labels are sequentially
numbered and are accountable. The following Information shall be Included
on the sample label.

1. Site name.

2. Field identification or sample station number.
3. Date and time of sample collection.
4. Designation of the sample as a grab or composite.
5. Type of sample (matrix) and a brief description of the sampling --

location.

6. The signature of the sampler.
7. Sample preservation and preservative used.
8. The general types of analyses to be conducted.

RI-8/88
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If a sampleis splitwith another party,samplelabelswith identical
information shall be attached to each of the sample containers.

The COG record is used to record %he custody of samples and shall
accompany samples at all times. The following information shall be
supplied to complete the COG record.

_
'- i. Project name.

- 2. Signature of samplers.
3. Sampling station number or sample number, date and time of collection,

_ grab or composite sample designation, and a brief description of the
_ type of sample and sampling location.

A. Signatures of individuals involved in sample transfer (i.e., relin-
/. quishing and accepting samples). Individuals receiving the samples

:; shall sign, date, and note the time that they received the samples-, . ,

"" on the form.
5. Matrix.

...... Sample analysis request sheets serve as official communication zo
- the laboratory of the particular analyses required for each sample and

_, provide further evidence that the COG is complete.

..o

COG recordsinitiatedin the field shall be placed in a plastic
cover and taped to the insideof the shipping containerused for sample

_" transportfrom the fieldto the laboratory.

- _ 3.9 SHIPPINGREQUIREMENTS

- Shipping containers shall be secured using nylon strapping tape and
custody seals to ensure that samples have not been disturbed during
transport. The custody seals shall be placed on the containers so they
cannot be opened without breaking the seal.

• . Samples which must be kept at _'C shall be shipped in insulated con-
tainers with either freezerforms or ice. If ice is used, it shall be
placed in a containerso that the water will not fill the cooler as the
ice melts. The samplesshall be shippedwithin 2& h of collectionto

° allow the laboratory to meet holding times. The" Department of Transpor-
tation regulations shall be used for packaging, quantities of shipment,
and the way samples are sent. Each subcontractor responsible for sampling
shall become familiar with the regulations.

Copies of the signed COG Torms shall be delivered with the data
packages. The originals shall remain on file with the contractor or
with the laboratory.

3.10 SAMPLERECEIPT

Upon receipt, the laboratory shall sign and keep copies of the air
bill. The COG shall be signed. The temperature of the cooler shall be

RI-8/88
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measured and documented. The €ondition ot the samples shall be documented.
I£ any breakage or discrepancy arises betveen COC, sample labels, and

requeeted analysis, the sample cuetodLsn will notify the engineering _!
subcontractor. The pH of tncomin$ samples shall be checked and documented
upon receipt. Any dtecrepenc F or tmproper preservation shall be noted
by the laboratory as an out-o_-€ontrol event and shall be documented on /_
an out-of-control form vtth the corrective sctlon taken. The out-o£-

control form shall be s£gned and dated by the custodian and any other
person responsible for corrective action.

/

,51
L

..

RI-8/88
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4. LABORATORYQAPLANREQUIREMENTS

An essential step in the sequence of events leading to Navy approval
of contract laboratories £s the preparation and acceptance of a QA plan
for each laboratory.

The contents and format of an acceptable plan are described below.
If the laboratory has a Eeneral QA plan in place, this should be sent
for review. In this case, a site-specific QA plan may not be needed.

"- An_ deviations or additions to the normal laboratory 0A should be docu-
. mented in the site-specific york plan.

.r!.,_.. 6. 1 PURPOSE AND SCOPE

The QA plan is a statementof the laboratory'sapproachto ensuring
• that quality data are generated from the analysis of Navy samples. In

. _: the context of laborator7 approval, the plan provides a basis £or evalu-
atin E a laboratory's QC procedures. This evaluation includes a critical

_= review of the plan and verification of the laboratory's adherence to the
plan throuEhinspection.

"_ 4.2 0RGANIZATIONANDCONTENTSOF PLAN

The items listed below may be presented in any order that the

, . laboratory desires; however, the lilt includes the items that are required
in the QA plan.•

I. Title PaSs with Provision for Signatures
_ 2. Table of Contents

3. Organization end Personnel
4. Personnel Training
5. Sample-HandlingPracticesand C0C

i: 6. Material Procurementand Control

7. Facilities and Equipment
8. Equipment Maintenance
9. Analytical Procedures

" 10. Calibration
I_. Limits of Detection

12. Analysis of QC Samples and Documentation
13. Out-of-Control Events and Corrective Action

o

14. Data Evaluation and Data Reduction

15. Holding Times and Preservatives
16. Internal Laboratory Audits and Approvals from Other Agencies
i?. Document Control

- 18. QA Reportsto Management
19. Accuracy,Precision,and Completness

V

v
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1. Title Page with Provisions for Signature _-

A title page with provision of approval signatures and date of revi-

sion shell be provided.

2. Table of Contents

A table of contents shall be provided.

3. Laboratory Organization end Personnel

This section provides an overviev of the laboratory organization as _
it relates to Implementation st the QC program. The roles, respon-
sibilities, and authority of key laboratory personnel are described /
with emphasis on the authority given the LOAC with regard to QC _:

monitoring, reporting, and corrective action.
.

An appendix shall contain • list of all the personnel, their assign- !
meats and responsibilities, degrees of education, and the years of
applicable experience.

4. Personnel Training

The plan shall address how peraonnel are trained in laboratory _

methods, in QC, and in safety policies, i

5. Sample-Handling Practices and COC

This section shall include tracking of samples through the lahore- i

tory, receipt of samples, refill:aries of preservation, login of
8amplea, and COC. Sample storage and disposal shall else be included.
Preparation of bottles and glassware washing shall also be included.

6. Material Procurement and Control

This section shall include a description of procedures for purchasing
materials, quality Inspection prior to use in sample analysis,
chemical and standard inventory, solvent storage policies, and
laboratory waste disposal.

7. Facilities and Equipment

A llst of basic types of equlpsent, year o_ purchase, and general ..
description of the facility assures that the laboratory is large
enough to handle the sample load expected and that the equipment is
capable of performing the analysis.

8. EquipmentMaintenance

This section shall include general information as to who performs

both major, preventive, and day-to-day maintenance and how it is
documented.
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%
\. 9. Analytical Procedures

This section shall contain a list of all procedures that the labora-

tory offers (by method number and mtrix) In the event that future
work may require analyses not specified in the SOW.

../_ Any method varisncjes must be reported, and any documentation from
EPA for approvala-of-lethod variances shall be presented to assure
that they are known prior to sample analysis.

/- "-- The laboratory policy and implementation procedures shall emphasize
that methods are available to the analyst.

10. Calibration

This section shall include calibration procedures by instrumen_

type, calibration frequency, reference standards used, calibration
acceptance criteria, and calibration documentations procedures.

\ Calibration applies to both tnstrtments such as las and liquid
chromatolraphy, GC/MS, inductively coupled plasma (ICP), atomic

.;!_:. absorption (AA), infrared and ultraviolet spectroscopy, and wet
chemical methods.

The method for assurin8 that balances, refri8erators, and ovens are
• _ accurate and how these pieces of equil_nent are checked must be out-

lined. Balances and ovens must be checked prior to use. Balances

must also be checked by an outside company annually.

11. L_nits of Detection

The laboratory shall indicate what the typical method-detection
limits are for water, soil, end any other matrix commonly analyzed

by the laboratory, with the understanding %hat this varies with the
sample matrix. The procedures for determining the limits of detec-
tion for each type of method and the frequency of detection limit
verification shall be outlined.

12. Analysis of OC Samples and Documentation

This section shall sumnarlze the QC procedures and doctunentation to
be used in the day-to-day operation of the laboratory. The dis-

-" cussion shall emphasize the following:

• analysis of field, method, and reaaent blanks;

• analysis of duplicates, spiked samples, spiked laboratory blanks,
and reference or control standards such as EPA check standards;

• the criteria used to establish warning and action limits for the

above types of qC samples;
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• documentation and examples of control data and control charts ._
(see Sect. &.&) for explanation of control charts and their usage;

• the frequency of blanks and other QC samples and controls;

• hey the data from the QC samples are reported and reviewed;
F
!

• who review8 and makes decisions from the QC data;

• detaLls of hey requirements of mlnt_nnncontrol program Ln Sect. 8.2
will be mat; and _,

• verLfLcatlon of calibration. /
f

13. Out-of-Control Events and Corrective Action

This section abel! contain a defLnltLon as to the types of out-of- /°
control occurrences, how these occurrences are documented, and who

!

t8 responsible for correction and documentation. It 18 recognized

that several out-of-control events occur Four examples are given. _

• Obsereatlons Corrected at the Bench - If the calibration of an _-

Instrument Is not linear, the analyst may find this and correct _jv
Lt prLor to continuing to analyze samples. The laboratory may :/
document this and note that the corrective action was to recall-
brats and that no samples were affectedD as none were analyzed

prior to calibration. /
\

• Corrective Actions Taken by Supervisor - £ matrix spike recovery
Is out of control and the laboratory 8upervLaor finds this after
the Jample8 for the day have been analyzed. The supervisor shall
document that the laboratory blank spiked with surrogates or
standards was Ln control and that other sample spikes were in
control; therefore, no reanalysL8 of the sample I8 requLred.

• Corrective Actions at the Receiving Level - If the sample is --
broken, the analyst may note this and document whether or not

more sample Is available. If no more sample Is available, the :.
customer shall be notified and the decIslon documented. \

• Statistical Out-of-Control Events - If a control chart Is belng
monitored and the measured parameter exceeds the 99Z €onfidence t
l_nlt then explanation shall be documented as to when the para-
meter exceeded statistical 1Lmite.

• Procedures shall be outlined as to what corrective action is __
taken if an out-of-control event occurs and how it is docu-

mented and used to Improve laboratory performance. The docu-
mentation shall be easily used by all personnel and shall be
part of routine laboratory procedure. _v
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• Procedures for assuring that results for samples processed
during out-of-control conditions are not reported shall be
outlined.

• The conditions necessary to reestablish control and criteria

for assuring, the system is operating properly.

.14. Data Evaluation and Data Reduction

/ - .- A discussion of data evolution procedures for each analytical method
as well as for an entire data set shall be included. The process
of certification of reviewed data shall be outlined wlth an expla-
nation of how suspect data are £lagged if they are suspect but still
reported.

15. Holding Times and Preservatives

The document shell include laboratory policy for meeting holding
times for sample analysis and how At is assured that these are met.

_, The sample storage requirements, holding times, and preservatives
specified in Tables 3.1, 3.2 and 3.3 are minimal criteria for Navy
approval.

_w 16. Internal Laboratory Audits and Approvals from Other Agencies

A listing of approvals from other agencies and states gives an
indication of the general quality end type of laboratory experience

- the organization has. If the laboratory performs self-audits, the
frequency and method of documentation shall be outlined.

17. Document Control

The 0A plan shall outline the flow of documents containing COC and
data. The plan shell explain how documents are checked, sAgned,
and filed.

-- 18. OA Reports to Hanagement

The plan shall include the frequency and Information of management
QA reports.

19. Accuracy, Precision, end Completeness

The plan shall include the laboratory's definition and method of
evaluating the precision, accuracy, and completeness of measurement
parameters and of evaluating data sets.

&. 3 CONTROL SAHPLES

Control samples are those samples containing known concentrations
of analytes that are introduced into a run of environmental samples to



28 V

monitor the performance of the analytical system. Control samples
lnvolvin$ duplicates, blanks, an•lyrical standards, reference materials,

and spikes can be used in different phases of the overall •n•lysis from f
sampling through storage, transportation, and preparation to the analyti-
cal method itself. The choice of types of controls relates to the
analysis phase(s) to be €ontrolled end the information (e.g., precision,

accuracy, interferences, recovery) to be developed. (

The QA plan describes generally hey and where such control mechanisms
are used by the laboratory. Control mater£•ls may be purchased from /
commercial sources, the National Bureau of Standards, or the EBA. A brief \
description of each control sample (or set of samples) used shall be
provided in the NPR, subsequent to its introduction, and shall cover the

following items. ("

1. Where the control samples are made.

/-
2. Hey they •re made. t

3. How many are made and with what frequency.

&. How they •re used.

• Physically (e.g., placed in the sample tray along with lh environ- _ "
mental samples Just before the samples enter the processing stream), i"

• Analytically (e.g., used to determine the recovery factor of the
procedures; used to check for £nterferences).

5. Frequency of analysis of control sample.

h.4 CONTROL CHARTS

Control charts provide a useful tool In assessing QC efforts and
£mproving processes through graphic displays of • parameter(s) and its
var_abiltty over t_ne. The parameter plotted on the chart is usually
related to control sample testing--either directly in terms of con-
centratlons or indirectly in term of derived information such as means ,
of concentrations, ranges of concentrations, percent recovery of spikes,
relative percent differences based on duplicate results, or slopes of
least-squares data fits.

The laborstory should include in its OA plan, as required in
Sect. 4.2, a brief description of the basic methodology used in control
charting, covering such considerations as the following.

1. Verification that the methods are valid and working properly prior
to beginning control charts.

2. Number of control samples per run.

3. Number of runs analyzed.
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4. Parameters to be plotted against time and the general formulae for
developing these parameters,

., 5. Statistical/mathematical basis for assigning warning and rejection
limits on the charts in terms of, for example, standard deviation.

6. Types of shifts, trends, or biases that may typically be revealed byQ

_-_ these charts.
./

4.4.1 Method Blank/Spike Control ProRram

,_:_. Controls are required for only the methods and analytes pertinent
to the program. The laboratory shall employ a measurement-control pro-
gramwhich,as a minimum,consistsofmonitoringtheresultsof laboratory

.it:):_ preparationand analysisof control samplesusing statisticalcontrol_ charts. The basisof this programis to demonstratethat the laboratory
method for sample preparationand analysis is workingproperly. This
minimum program consists of using the laboratory'sdistilled and/or

_ o_ deionizedwater and spiking it with known compoundsor elements. By
plottingthe resultsof the method blank spike on controlcharts,a true
pictureof the actual processof sampleanalysisis obtainedwith fewer

_/". problemsfrommatrixeffectsand samplenonhomogenelty.This information,
• , _ .

_ used in conjunctionwith matrix spike recoveries,can aid in determining
whether an out-of-control condition is due to laboratory problems or

._: matrix problems. Therefore,one batch of controlmaterialis the spiked
laboratoryblank water. The second batch of controlmaterial is a soil
or sand. This soil can be pulverizedand homogenized. If the soil used
is known to containsome of the analytesof interest,then no spikinR

, " may be required. Additional sptkinR nmy be done to an aliquot of control
,- soll just prior to sample preparation. The method blank/splkewater

(laboratory water) should be analyzed when water samples are analyzed
,- and the method blank/spikesoll analyzedalongsidesollor waste samples.

The analytes selectedfor spiking should be representativeof the
_ compound class for the organics. It is suggested that the surrogates

used for volatiles and base/neutral/acids (BNAs) analyses be used as

controlanalytes for the GC/MS methods. At least two pesticidesshould
be used when pesticide methods are performed and one polychlorinated
biphenyl (PCB) when PCBs are analyzed. For wet chemical methods, a

_i single spike of an appropriatecontrol for each methodmay be used. As
an example for cyanide, a control of sodium cyanide from a source other
than that used for calibration maybe spiked into water and analyzed
alongside the water samples. For the metals, it is suggested that at
least three of the metals typically analyzed by ICP be monitored and that
each element analyzed by furnace or flame atomic absorption be monitored.

4.A.2 Control Sample 0uality

The laboratory QA plan shall describe the steps which will be taken
to ensure and verify the quality of the two types of control samples of
Sect. 4.4.1. The QA plan shall address the following concerns pertainin E
to the controlbatches.

Ip
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1. How the batch vii1 be selected.
2. Shelf life of control batch.

3. Under whet conditions the batch will be stored. /_
4. How the batch will be homosenized.
5. Hoe end when the individual samples will be taken.

6. How and when the sample wl_l be spiked. /_
7. How the batch will be replaced •s it is depleted. ,
8. How the control charts will be affected by changes in batches.

The QA plan shall address the following concerns pertaining to the _-
spikes.

i. What compound/element will be used to spike.
2. How the spike material wail be selected. /_
3. Target concentration of spiking compound/element.
4. How long the •pike is expected to last.

5. Under vh•t conditions the :pike viii be stored.
6. How the spike will be homogenized.
7. How and when the Individual san_l•• will be taken.

8. How the spike will be replaced as it is depleted. _
9. How the control charts will be affected by changes in spike•.

4.&.3 Hinimum Statistical Control Ch•rtinE _i

As s minJJnu:, the laboratory shall run two control chert• for each
an•lyre listed in Table 4.1. These cherts shall monitor the laboratory
measurement• obtained from Individually spiked water samples end indivi-
dually • piked soil samples.

Each control chert shall consist of a center line, two w•rnini
limits, and two control limit•. The control chart parameters should be
calculated according to the formulae provided in Table 4.2. A mln_Jnum
of 20 points/chert shall be obtained prior to the initial attempt to
establish the control chert parameters.

If the laboratory does not have 20 point• to use in setting control
chart limit•, the recommended ZPA recoveries for the method will be used
until such time as 20 point• •re attaLned.

_

&._.& Minimu_ Criteria for •n Out-of-Control Condition
t

A laboratory process for • particular an•lyre should be considered ',
out of statistical control whenever, as a minimum, any one of the follov-

ing condition• i• demonstrated by • control chart monitoring that analy_e.

i. Any one point i• outside o£ the control limits.
2. Any three consecutive point• are outside the warning limits.
3. Any eight consecutive points are on the same side of the centerline.

4. Any six consecutive points are such that each point is larger
(smaller) than its in_ediate predecessor.

5. Any obvious cyclic pattern Is seen in the points.
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Table h.1. Typicalnumber of
analysesto be monitoredthrough
measurementcontrolprogram

=:. Number Analyses

10 Metals by AA and ICT
1 Mercury

I_ " 3 Volatilss
• _ :" 1 Wet chemicals

1 PCS
2 Pesticides...,.

3 Base neutrals
"" 3 Acids

/,.4.5 Reactions to Out-of-Statlstlcal-Control Conditions on

_=-,_t::' ControlSamples

- The laboratoryOAplan shall describethe steps which will be taken
in the occurrenceof an out-of-statlstlcal-controlcondition from the

_ control charts of Sect. &.2.3. The steps should be similar to those
requestedIn Sect. &.6 but shall include those actions relatedto the
quality and stabilityof the control batches, sampling, spiking, and

. handlingof the controlsamples.

-- 4.h.6 Administrationof the ControlCharts

The laboratory QA plan shall address the following aspects of admini-
_: staring the control charts of Sect. &.4.2.

1. What types of laboratory activities the control charts will monitor.
-' ' 2. How often control samples will be run.

3. How soon after results are obtained will charts be monitored.

.. _" 4, Who is responsible for reading the charts.
" 5. How viii changesIn people, equipment,processesaffect the charts.

6. How often and under what circumstances will limits be updated.

" h,4,7 Statistical quality of the Control Charts

The formulae for the control chart parameters given by Table 4.2
are those commonly accepted and used. They are based on normally dis-
tributed measurements and short-term variation. If these bases are

inappropriate, the charts viii not perform as desired. The charts will
-- eitherfalselysignalout-of-controlwarningsmore frequentlythan usual,

fail to detect existing out-of-controlconditions as often as they
ordinarilywould, or both (fordifferenttypes of out-of-controlstates).
In order to correctany problemsdue to improperlyfittingcontrolcharts,
the laboratory may propose alternate methods for setting the control
chart parameters for those analytes of Table 4.2. All such proposals
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Table 4.2. Control chart formula for Water and _

Soil Control Batch _rosrmn

Definitions '_-
Q

Let Xs, X2, X2, ..., Xn (n,-20) represent the first n time-ordered _.
determinations for an snalyte of Table 4.2 fro: either the rater or soil _-
control batch program.

//"

Then, define the following: _._,_

• X - average - (lln)(X1 + X2 + ... + Y_), /.
Ri - Ixi - x(i.l_ _ - _,3,...,n _
R2 - average moving range of two successive points,

v _,,- tl/Cn- z_J_lx,- x, I" Ix, - x, l* --. * Ix,,- xcn-_ ] •

Control Chart .Parameter Estimation _'!i_!_

, , Parameter S_bol Formula ,..

Centerl£ne CL X

Upper control limit UCL X . 3Ra/ds _.

Lover control limit LCL X - 3Re/de

Upper warninglimlt UWL X . 2Rs/d s .!

Lover Warnin[llmIt LVL X- 2Rs/ds

&

(ds - 1.128, factor fr_ tables for control charting vith£n n - 2, see
American Society for Quality Control)

should include data and supportive statistical evidence. Possible . .
alternate statistical approaches can include using nonparametric tech-
niques, medians instead of averages for the centerl_nee, identifying

o.f

sources of var_ation, us£ng long-term variation instead of short-term
variation _n se_ttng limits, and transformations of the data. ._

4.&.8 Example of Se_tinB ControlLimits

As an example of setting control chart parameters and a very brief
introduction to interpretation of the chart, consider the following:
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A sample is obtained from the batch of control soil which
has beenthoroughlymixed and is storedin a specialatmospheri-
tally controlled location. It is carefully spiked with known
amounts of the constituentsof Table h.2 and sent to sample
preparation to be processed wlth a customer's solid waste

' samples. It is analyzedalong with the other samples. It is
subjected to the s_me types of treatment as the other samples

/c_. in the batch. This scenario is repeateduntil 20 control
.. samples have been analyzed.

._ The data are listed in Table 4.3. Also shown are calcu-
/. P_.

lattons according to the formulae in Table 4.2. Figure 4.1
_-_' displaysthe resultsof the initialattemptat sizingthe data

to the controlchart parameters. The point fallingabove the
-_'-"_ upper controllimit was investigated. It was determinedthat
t ,.. the samplehad receiveda doublespikingand, thus,was deleted

from the second iterationcalculationof the chart parameters.
_: Figure_.2 shows the secondfitting. This fit appearsadequate,

and the chart is approved by the LOAC authority. Had no
_ _" explanation for the high result been found, the first calcula-

tions would have been used. The chart would have been placed
,_.:,' under a probationaryconditionand its performancemonitored

with guardedcaution.

t":

h.5 OUT-0F-CONTROLEVENT$

The interpretationof control charts can reveal shifts, trends,
- biases,and conditionswhere parts of the analyticalsystemare out-of-

control. The contract laboratory should specify in the QA plan its
criteriaof definingan out-of-controlconditionrelatedto the different
zones on a control chart [e.g., data beyond the rejection limits, data

• in the zone(s) between the rejection and warning limits, and data inside
the warning limits] and different patterns within these zones [e.g.,
number of consecutive data points on one side of the mean, number of
consecutive data points in the middle zone number of monotically changing
data points, obviously repetitive patterns (Garfield, 198_)].

. The laboratory shall identify what actions will be taken when the
warning and/or control limits are exceeded. Warning conditions may only
require more frequent observations of a piece of equipment, while rejection
conditions require shutting down an instrument.

- Any incident that delays sample processing for a period of time,
affects holding times, or delays work by more than two days should imme-
diately be reported by phone to the NCR. The NCR should be informed as
soon as the problem is solved and an explanation given as to the corrective

_ action taken. An example of this type of event would be the breakdown
of a GC/MS systemused for VOAs which could not be repalredfor several
days. If the laboratorycould not use another instrumentin its labora-
tory, then provisions for another approved laboratoryto analyze the
samples would need to be made.
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and calculations for control chart example I

Hoving ,
Order Result range

I • x [xl-xl-I(
• .J_

1 12.25
2 7.52 4.73
3 12.29 4.78

/
4 10.04 2.25
5 8.48 I. 56
6 10.89 2.40

7 9.57 1.32 (/_
8 11.40 1.83 \
9 9.28 2.12

10 11.66 2.39 /_
11 12.06 0.40
12 8.52 3.54
13 11.14 2.62
14 19.56 8.42 '<-_
15 10.48 9.08

16 9.12 1.35 V
17 12.79 3.66
18 10.30 2.49 !
19 5.54 4.76
20 8.93 3.39

Sum 211.82 63.0

calculatLons (FL I, 4.1)

211.82/20 - 10.591
range - 63.09/19 - 3.321

10.591
l_nit - 10.591 + 3 x 3.321/1.128 . 19.423
limt_ - 10.591 - 3 x 3.321/1.128 - 1.758
limit - 10._91 . 2 x 3.321/1.128 - 16.479
limit o 10.591 - 2 x 3.321/1.128 - 4.703

Iteration after RemovinR Point #14 (FIE: &.2)

192.26/19 - 10.119
range - 46.26/18 - 2.570

10.119
limit = 10.119 + 3 x 2.570/1.128 - 16.954
limit - 10.119 - 3 x 2.570/1.128 - 3.284
1£m£_ - 10.119 + 2 x 2.570/1.128 - 14.676 _
limit - 10.119 - 2 x 2.570/1.128 - 5.562
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Many laboratories use fo_s to aid in rapidly reporting out-of-
control events and corrective actions. One way to expedite the more
routine out-of-control occurrences, which are frequently corrected by
the analyst prior to running samples, is to list these on a form. For
instance,• form for the GC/MS laboratorymisht list eventssuch as con-
tinuingcheck standard outside limits, tune not met, and peak areas for

: the internal standard ohtelde criteria. The analyst would check the
occurrence, note that the item was corrected prior to sample analysis,
initial, and date the form. If forms for out-of-control events are made

__ -- specific to the group using these, time can _ saved in documenting
' events and corrective actions (see Sect. h.2 for examples of out-of-

control events).

._

":._.- 4.6 CORRECTIVEACTIONREPORT

.... For out-of-controlincidents,it is essentialto documentthe nature
:_ of the incident and the corrective actions taken _o set the system back
_-i.. "in control." A corrective action report, to be sisned by the laboratory

directorand the LOAC,shouldbe reportedin the MPR to the NCR and dis-
/_-_ cuss the following topics.,

1. Where - did the out-of-control incident occur (laboratory name,
address, telephone number, section name)?

2. When - did the incident occur?

- - was it corrected?

3. _no - discovered the out-of-control incident?

- verified the incident?

- corrected the problem?

4. What - was the name of the test?

- was the disposition of the test or control and/or instrument?

- was the nature of the corrective action?

- will be done to prevent the reoccurrence of the problem?

5. Why - did the incident happen (if scientific explanation is
available)?

A copy of the subject control charts and other data describing the
out-of-control conditions should be included in the corrective action

report.

All out-of-controlincidentdocumentationand copiesofthecorrective
. action reportssent to the NCR should be
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f
1. placed In the laborato_ archive record for the s_ple(a) _n question, t

2. placed in the I_AC's file o_ Incidents documentation, and
f

3. referenced and briefly descr£bed In the I_R. _,

/
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5. PROFICIENCYTESTING

Prior to beginning analysis of field samples, each laboratory must
analyze proficiency samples for chemical substances representative o£
those •nticip•tod in environmental samples. The purpose of proficiency
testing i8 to gage each l•bor•tory°s proficiency with samples which are

• designed to mimic field samples. A second benefit of performance samples
is to provide • known material from a source outside the laboratory which

._ -- can be used to evaluate the laboratory's performance,

5. l SUBMITTING THX PROFICIENCY SAMPLES
/

Proficiencysampleswill be providedto the LQAC within ten working
days of receiptof the site work plan. The samplesmay be soil or water

_:_ samples or vials of concentrate. The laboratory will be directed as to

_._._ any required sample reconstitution and the analytes to be determined.
If analyses are I:o be subcontracted to • second laboratory, appropriate
proficiencysamplesmust be sent by the NCR to that labor•tot7as well.

_,, ,-

5.2 RESULTSOF PROFICIENCYSAMPLES

Results of proficiency sample analyses are to be received by the
NCR within 20 workingdays after receiptof the samples. The NCR must
have the data •t least flve workingdays prior to inspectionin order to
properly evaluate the data. If performance samples are to be subcontracted

...... to a second labor•tory, the data report should be sent directly to the
primary laborator7 by the subcontract laboratory. The entire performance

' data packageis thensubmittedto the NCR. 0C data such as blanks,spikes,
!_ " EPA controls, daily calibration check standards, sample chromatograms,

mass spectra of identified compounds and raw •bsorbance data for metals

.ff_ shall be provided.

5.3 EVALUATIONOF PROFICZENCTSAMPLERESULTS

'\_.. The NCR viii compare the laboratory's evaluation of proficiency
sample results to peer group proficiency sample results.

• Performance will always be acceptable if the laboratory results are
not statistically different from the peer group results, at 95I confidence,
and no procedural problems are found during the laboratory inspection.
For nonacceptable results, the records will be reviewed to determine
the cause for the nonconformance. The actual limits for a batch of per-

- formsncesampleswill be providedonly after the batch Is discontinued.
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6. LABORATORY$NSBECTION

,_ The laboratory inspection will occur within &5 days after the labora-
tory(s) have provided the first edition of the QA plan, the site-specific
work plan, and the performance sample data. The inspection will be per-
formed by an experienced chemist from the NCR. The chemist may be
accompanied by the EIC.

- "7. 6. I PURPOSEOF INSPECTION
f

\ •

.... The purpose of laboratory inspection is to verify that the Navy QC
requirements are being met as reflected by the laboratory's daily opera-

. : _ tions in adherence to the QC plan received by the NCR.

•* 6.2 INSPECTIONPROCEDURE

'-.,/.

The laboratory tnspecttoh involves four phases.

:J_ 1. Overview and Orientation

The inspector meets with the laboratory management, including the

._ laboratory director, the LQAC, and others as the director deems
appropriate. The objectives of the visit are reviewed and a schedule
established. The inspector discusses the review of the laboratory's
QA/QC plan and the results of the proficiency testin E.

2. Observation, Examination, and Review

According to the schedule, the inspector does the following.

• Witnesses performance of specified analytical procedures.

• Reviews sample handling and storage procedures. The inspector
will follow the trail of the performance samples through the

-- laboratory.

• Examines the 0C records including QC manuals, instrument calibra-
tion and maintenance records, control charts, instrument run logs,

.. sample preparation logs, notebooks used tO document analysis,
corrective action reports for out-of-control events, and perfor-
mance data generatedfor other programssuch as SuperfundCLP and
state drinking water.

3. Findings

The inspectorconductsan exltintervlewwLththe laboratorydirector,
the LOAC, and any other laboratory personnel the director deems
appropriate. The inspectorsummarizesthe findingsof the visit and
details specific deficiencies to be addressed by corrective action.



Reco_endstlons regarding corrective action may be provided. A
written report su_narizing the findings is provided to the LOAC, the
Navy EIC and NCR, and engineering contractor within ten workin8 days
of the inspection. /'-

4. Corrective Action (_f required)
t

Vtthin ten days of receipt of the findings, the laboratory submits to
the NCR and the EIC • plan to correct the deficiencies identified in
the inspection. The plan should include for each deflciencyj a
description of the €orrective action and a date indicating when the
action is to be tJnplemented or completed.

A repeat inspection may be required in instances where the number of /
deficiencies requirine corrective actions are complex. Repeat lnspec- _ '
tlons will be scheduled for the earliest possible date after the last
corrective action plan is received by the NCR.

The laboratory shall send a follow-up report which supplies Infor-

mation indicatlnE the proof that the plsn has been carried out. For
example, if no control charts exist, then the plan would state that <"
these would be in place by • specific date, and the follow-up report
would contain copies of the control charts.

/

/
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7. ANALTTZCALMETHODS

An analytical method t• • aeries of steps or procedure• that must
be performed to determine the identity and quantity of analyte in a
sample. The methods to be employed by the Navy-approved laboratory fall
mainly into two €ategories--those which have been approved by the EPA
and those which have been developed by the Army. The former refer pri-
marily to the methods presented in the Federa2 Register of October 26,
1984 (49 FR A3234), where the EPA has listed -250 pollutants (pp. 43251-

- "- 43258) or pollutantcategoriesand the method(s)by which each must (by
virtue of final or final interim ruling status of the methods) be tested.
The acceptance of methods not under either status will be handled on a

i"-: case-by-case basis among the concerned parties. Non-standard methods
..... • shall be submitted to the NCR who will discuss the method with Navy and
- .... ETA personnel prior to use on Navy projects. Other applicable EPA methods

include the _-8&6 methods which are applicable to Resource Conservation
/_ and Recovery Act site• and the Superfund CLPs which are appl$cable to
L:, _, the CERCLAsites.

_. Many of the EPA methods are found in the documentationof other
,:'_:_ organizations(e.g.,U.S. GeologicalServices,ASTM) and are incorporated
"- by referenceinto the regulations. Such incorporationinvolveslisting

the organization, the specific document and its date, the method number

wV assigned by the other organization, and perhaps • page number in the
• document of the other organization. Technically speaking, to maintain

the applicability of the regulation, no deviations from the given cita-
tions are allowedby the EPA, even in cases where an organization(ASTM,

t " for example) may have an updated version of the method. However, there
..... are instances where EPA regional offices have granted exceptions to dif-

ferent laboratories for the testing of various substances. If a labora-
tory has such a variance, in writing, from the EPA (either to use a

. . differentASTMmethod,for example,than the one cited in the October26,
1984Federa2ReEis_ezor to use a somewhatmodifiedmethod,for example,
than the one cited in the October 26, 1984 FederalRegister),a copy of
the variance (sent to the NCR) may be used to seek Navy approval of the
different or modified method. It must also be shown that the conditions

for which the variancewas issuedby the EPA are similarto the expected
conditions (sampling and handling techniques, environmental matrix, con-

t. centrationrange,interferences,etc.) in the IRP.

- It is also recognized that the analyst may have some leeway resulting
. from the regulationsthemselves. For instance,in the October26, 1984

Federal Register, several methods are listed involving GC. Typically,
in paragraph 8.1.2, these methods allow the analyst "certain options,"
provided various subsequent QC requirements are met. For example, the
EPA allows some flexibility in the procedures (and no written permission

-- is needed from the EPA) once a sample has been extracted and placed into
the instrument. On the other hand, changes in operations prior to this

instrumental analysis (e.g., prep•ration, storage) would probably require
written documentation.



The Fedet•J Reg_stet of October 26, 1984 (49 FR h3437) also cone•ins (
• _roposed ruling where additional substances and method• •re list•dr

specifically, •ome proposed modifications to Tables IC and ID (Tables 7.1 /

through 7.5 of this guide) of the previously mentioned final rule. In
those cases where • substance/method does not appear on one of the earlier

tables but does occur on one of the proposed _isting•, the method in the

proposed li•tlng is recmmended by the EBA (Medz, 1985) but without any
regulatory force.

For the analytical method to be used in the €ase of munition-related

substances, the laboratory should consult the NCR who will forward a _
copy(s) of the appropriate method developed by the Army Toxic and
Hazardous Nstert•ls Agency.

For blot• and •it samples, the methods mu•t be evaluated individually _'
by the NCR to detennine whether they may be used for the work in question.

A list of references containing methods, statistics, and sampling \
information is supplied in the Bibliography of this document.

For Level D QC sites, the current CLP methods and documentation must ....
be followed. For method• not covered by CL2 and for sites requiring
Level D, the latest edition of 3V-8_6 or other methods listed in Tables 7.1
through 7.5, may be used. For the Levels C and E sites, CLP methods, _
3V-8_6 methods, or other methods listed in Tables 7.1 through 7.5 shall (
be used. The exception to the Levels C and E method requirement occurs
in the volatile and semtvolatlle •re•. In any level of QC and for any

• its where volatile• and semivol•ttles are analyzed by GC/HS, the current
CI_ methods shall be used. \

7.1 Q¢ REQUZREHZNTS FOR THZ LA3ORATORT

The following are the mini m: 0C requirements for the laboratory
analyses. For Level D OC, the current CLP QC requirements are specified.
For methods not defined In the CLP, the blank, blank/spike, matrix spike,
and matri_x spike duplicate shall b• performed for every 20 samples of
similar matrix. The batch •lze for Level D QC ts 20 samples.

In Levels C and E, the optimu_ batch size is determined by the rim:bet
of samples of similar matrix which €an be processed simultaneously through
the entire prep•ration and analysis process. For example, if 5 samples
can be extract•d and 20 analyzed by the instrument, the batch size is
5. Once this i• determined, it i• used with the blank/spike control pro-
gram in the following manner.

In Levels C and E, • blank/spike control shall be analyzed with each
batch and shall be plotted on control charts as described in Sect. _.£.
For me_als, anions, and other wet chemical analysis, a method blank shall
also be processed with each hatch and shall contain less than the method
detection limit for compounds of interest. In any method using surro[ates
spiked into the blank, the blank shall serve as both the method blank
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_ .-- Table 7.1. List of approved biological _es_ procedures
(A0CFR.Part 136,July I. 1987)
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Table 7.2, List of approved inorganic test procedures i

(40 CFR, Part L36, July 1. 1987)
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Automm_ j_oe4to or 360.1 41?G DI425-711(C) 1-4S23-114
AmommN eieen_le ..... Nmo8 f

S. A_I*monY--.TOtaIJ. 0qNst_rla fottowe4by
mt)/L AA Oor_ 8sp*rmmn. 204 1 303,4 -- --

furnace, or 204.3 304 -- --
kelucs,veq,r._mle4
p_asma .... 200?"

I_ Arsem¢--Totala. Oqeslm_al_tov_4 bY 20&S -- -- -- -
mg/L. A,AlleSeousIv_.4e. 206.3 303E D2972.84_8) 1.3062.84

A_ Ournece. 20_.3 3K)4 -- --
_,v_ cm_pae4
pUlSe, or .... 200.7"
€o4cw0mmr_(SDDC} 2064 30711 D297_.I_AI 1.3060.1M

7 llarmum--?oull_. Dqle..)na Iotlm,m4by
mg/t. A_ _re¢_ osp,_etem. 30e 1 303C -- 1.301)6.1_

A_ furnace,or 208.2 304 -- --

Immma .... 2007"

8, Bo_lhum--Tm81_. 0_gestm_ ftdlow_4by
mg/L AA mreo Np_rm_on, 210.1 303C D30_dI,-I_A) 1-30115.114

A_ gumece. 2tO.2 30_ -- --
Jrt4u_-_o_mly€ou1_4

_0JOf'l fYt4_rl¢ |liumlll_Jo_) -- 3098 _ i

S 6_o¢hem_._lOXY94n
aema_l (OODd. Dos.so_d
mg/I. Ongo_ Dol_e,o_ 40S.1 SO'; -- _-15711-78' 33 011F.1_.17_

10. I_ofoh..--ToIml, m!l/L Colorometr*¢ IcurcummL 212.3 aO4A -- 1.3112.84 __
o_Incluc_,vehrCouPe4
piamma..... 2CO.?*

I1. BronZe. m!;/L T.rommr*¢ 320 1 -- D1246-1121C) I-112S-IM pS44o



Table 7.2. (continued)

, , ]

ReteNmce (Methoa No m P_Oel
i i

SW.
EPA _vhodli

Po, emellW lind UlS_ MethO0 lS79 16V1_Ed A_I'M USGS'
i

._.. 12. C4om_um--ToUlla. Dq;eslsoetlfoflomq4 b_'
m9/I. lA4_l_alomnmn. 213.1 3O3Aor| G3SS?-II4A e+ B| 1-3136.1_or 33.011J. a.37 e

- 1-3136-14
J_k lumace. 213.2 304 -- --

In0uC1m_ly€OuDled
.__" "- plelma..... 200.?"

.. Vol_mmry'*. m -- -- 03SS?-I_C) --
*.:.... Color,metri€ lDm_zone). -, 3106 -- --

13 Calaum--Totala. D_genmnJ followed In'
": ":': rag/l. 21S1 303A DSI1q14(B| 1-31S3-14

• i :' :_-"'_: _ amNIC'l llOefi|lO_• .-. -: InOuc'_nm_
""" ollisma,or .... 200.?'

T,mmem¢ (EDTAi+ 21 S.2 311C DS 11-8dKAI --

-,... _. 14 CorbonlCllOUl Ixo- O,mlv_ Omen
,. ¢hem_cm oxygen DeOie.on _th

.. ciemono ICSODd. nm_lm:m_onem_or. -- SO?IS.,, 61 -- --
mg/L"

:" _:. 15 Chem,€lVoxygen Titr,memr..or. 4101, S08A 01252-113 1+3S1_-114,_ 33.0311, p.I")_
Oemand (COD). 410.2. or 1.3S62-14
mg/t 410.3

Sc._root_ometr_..
. manual er automate4. 410 4 -- -- I-3S61-14 NOml 12 or 13

16 ChlO,_OL m011. T_tnmmncfllilvee nnrltel -- dK)?A DS12.111|!1| i-1183-14
• or (IAercu,€ r,_rete), or 32S.3 4078 OS12.8tlA) 1.111_.1_ 33.06_

. COIOtllqlt4nFl_.manuol or -- -- DSt 2-81(C| 1-1187.114

•: Amomotod 325.1, or 4071) -- 1-2187-84
- fllerncyomOe_ 32S.2

I ?. Chlorme---Totll Titrimet_
•:. rlli_OuliI, mg/L Amp4_rometr,: d_m_. 330.1 40_C D12S3-?6(A) --
--- Starch eno _ Ovecl. 330.3 406A 01253-7t_11) --
" Pen 18.3

B4ck tmtooe5 e_Umr
end point',, or 330.2 4068 --
0PO.FAS, 330.4 40_0 -- -- .

Spe_,o_owm_,r.. DP0. 330.6 _0el[ -- --
orEtectmOL -- -- -- -- I_ 1S

18. Chromium V_ 0.45 m,_ron
ch$8olv_l, n_/L |cp/low_OI_'

AA che_me_lalrl_on. 211.4 30311 -- 1-123_-0A
o_Colonm_nc
IO,phem4¢srlNUml. -- -- -- I-1230-84 30711'*

19. Chrom_um--T_liI). D_gest_ fot_ by
mg/L AA dm_-tisp,a,on. 218.1 303A D1687.1_(D1 1-3236-84 33.0e9a

AA ¢hekltton.--
e_rlc'l_. 218 3 3038 -- --

A,Afwnac_. 218.2 304 -- _-
Irs41uClnmly
9msm_.o_ .... 200.?_

-- Color_morr_€
l0 ehenvk:lirb4_de). -- 312B D168"/-8_A) --

20. COtNIIt--Tollil'. mI/L D,ges.on _ |o#ow_ IW
A,k d_rK't eWlit*o_. 219.1 303A or B 03SS6.84<& of II 1-323S-14 or p.3"_

i.3240-84
A,A Iv_nmct. or 219.2 304 -- --
IhduClltllly €OWIDII_ ,+
_sma .... 200.?"
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Table 7.2. (continued)

i •

Sm.
IPA Meth4dl

PlrImmor endUm_ k_ • II'_Jt l_h |_ £$_M USGS' 0_

31 K/el_lhl nm_len--. DqpelllNmen4Iket_men 311.3 421_ or I 03SI0-144AI --
Tins. lit N). mO/L totloweclIW

T*trm0on. 3S1.3 41?D D3SSOaI_AI -- 33.0S1a
Ne_le_mtmn. 351.3 4171 D3S_A) .--
|_ 351_ 4171[M F -- I

Autommo4mtL 351.1 I I _.aSS1-7I'
"_: Sem,-eummme4b6ock

Oqiesso,r.u 351.2 -- D3$OO-4_AJ --
..... Posemmman_t 351.4 -- D3S_) --

• 32 LW--TowI I, _/L D_est_ f_ow_ by
AA O,recl_rmmn. :L3S1 303A o_I 0355_-IIS_ et It i-3399.84 33.01P
,i_ lUmOCL 239.2 304 -- --

._ Inauct.,WfCOUmU
_ma. -- -- -- -- 200.'/"
vo.ame_v 'e.m -- -- D3SSI-8_ --

" _nmotr_€ lOng.oriel. -- 3168 I !

33. Ma0n¢llrdum-,-Totllfs. D_*_ _ by
mg/L AA mm_ _m_ 242.1 _ D5! I-_} I._?._ 33.08_

_uctm
plasma,or .... 300.7'

. ,V Grmnln_nnc -- 3111 DS11._1 --

m01L AA ewm m,_,iltm_ 243.1 _)03A_ i DI.-kO M _ I._._ 33._
AA tu_e. _43.2 304 -- --

" Inauc_,v_ €o.lea
plasma,or .... 200.7"
CoW_mmnc
(Persu#mL _' -- 3190 DESS-04UU -- 33 12IF
per_mmi .... Note

: 35 Me_uq_--T_l ). _Ol_I. mem_ _ 246.I _ D3223-_ 1-_62-_ 3_09_
mg/_ Automlticl. )4_ ! _ I

36. Moty_e_um-- Dq)elmon_hllklw_ by
Yma0_.mq_/I. AA 4vre¢lIWmretm_. 24&I 3Q3C -- 1-3490-0A

AA lunate, er 244.2 304 -- --

;_ma ..... 200.?*

37. NIckIt--.To4_II:;. _ _ by

rag/t, AAo_ec_amlmm_oet. 249.1 303A_'9 DllI86-84(C_,D} 1.34_9.84
A_kfurnace. 341.2 _ -- --
imlucmelV
ptosma,of .... 200.?"
CoW,memo
IHep_osu_el. -- 3319 -- --

38. N,trill Ill NI._/L C_mm_ _mmw _1 -- D_2-71 -- 33 0_:. 4199 's.
sul/llteL_' Ik2Ie

N*ttfle N |See WI_

39 N*trlte*n_r.I IllNL C_dm,um _

Y mg/t. MI_I! or 3S3.3 41_ 03161-1_9I --
A_ometed. o_ 353.2 411_ D396?-SS4AI 1-4S45-14

Aulomoll_ Iw_r&t_. 3S3.I -- --- --
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TAble 7.2. (continuod)

- (|PA MIII_II
Pl_omotm 0aSG_ Id4flhOd tJT_J 10qhElL ASTM USGS _ OIhof

t

40 *k_rne_ NL mg/L _ -

41. OiJon4e.mm.- Grw,mmnc ImmCue_ 413.1 103A -,, ,i ..
TO(olI_l¢Cl_rOIde. {
m0,'L

42. Or_mccarOcm.-- C4m4u_mwl 411.1 S0S 02S71)dH4AI_il -- 33.044101.4JI

Tmal(IrOCI.mSlI. i/

43. Orgen_€nnro_m TotII K_IN N
ImsN) _IL IPmrI_ 31)

om_ N
j _

PJmommm 4.1 ,

64 Orvhoo_osohmo A_.omo¢I_d mmhod.
lu PS.mI/L Amomme4 m NS.I 424G -- t.44014)4 33.1 lit

m ktmnvalM m,_ 3416.3 -- -- --

46. Osm,um--.TmaP. Dq_mNm_hd_we4 iV V .
mOlL &A €_ecz_m,on. er 2S2.1 303C .- --

AA lurna_. 2S2.2 304 -- --

46. O_n. _u_h_. WJntk_ IA_Je
mOlL _*I_I_L Or 3g0_ 4211 Oa.l-II |C1 k16?S-71' 33.021_

I_rl. 340. I 421F -- _117_' ("

47. PI#_mIT_i s. _ _ iV
mill AA _em am_mm_ or 2S:L1 I -. -. p.S2_

Iw_ 253.2 -- -- -- p.S2r .:
\.

48 "Pl'tee_L mOlL Idom_l d6m_mtoe_ 42_1 -- 01783.1_A or El -- NoII 2i
I_k,,,_l iv

Co*onmmnc(4_,*_
mom_t, m 420.1 *. -- -- Now 38
J_nonuned'*. 420.2 -- I --.

49. _ _-_ud

IO. _TolIL POfIuHIIO4_eI_m _lI.2 4_4€_I) ,-, -,. 33.1111
mg/L kdmm4 iV

Menuolm XlL2 m 434F DSIS-I2M4 --
34S_

AutommN **cert_ ]_t.S 434G -- _440044 33.11
aCM _IOn.

4_lemor. 365.4 -- -- --

51. P_tmum--.TeaP. 0qmmo_; foimee4 iV
_mg/L AA _ ulm'mmrt. Or 2II.1 303A I I

t_N_€_. 2552 304 -- --

S2, POtilJmmIlOllI 1. D_m*o_ fcdk_ve4 k
mg/L AA O,re¢lIlDoflleO#'l. 268.1 303A -- 1.3630-84 33.103_

m0u¢_n,e_ceup_
p**sm .... 2_,?*

Cokanmmru_
(Co_noMrmoL .... 3178 'o
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Table 7.2. (continued)

ii i i i

' Rolm'_ IMem,N No._ Pe6ol
i , i | • i , •

l,m.
IEPA

Poramecerer_ _ Mefh_l 1|71 llkh Ikl. _ USGI' O_eri i i i

" 53. Auaue--Tmel. Grewmemc.I03.10S_C. 140.3 20DA -- S.:17SO414
mg/t.

o4 Itee_ue_f*noro01e. _rmnm_r_ 1110_,. 160.1 _ -- 1-I760-84

,.- mg/k

; SS. Res_u4--.e_nfillet. Grmnmem_103-S0SeC 110.2 20DC -- 1-3765-84
jute. (I'SSLn_/t, pul wmmm0_ nm4_

.; +. $6. Res_ue--�e_. v_unNnncflnmoffcone) 1_6 20S[ -- --
mg/L or gmtmmrr..

ST. Res_ue--v_atlkl. Grmnmmr_SS0*_ 160.4 2090 -- _37S344

_ +. mg/L

S0 Rhm_*um--Totals. Dfllest*o__ _r
-. me/L _ aJm_uo_rmmn,or 265.1 303A -- --

AA lurn_e. 26S.2 30a -- --1

S_. Ruthefl,um--7oul| _. D_elhof_ _wod IN

me/L AA €_roctomraPor_ or 26?.1 _ ,,- --
AA fWMCL 267.2 304 -- --

60 Sekii_umwTmsl:, DqfllllN)lr# t01111mll_IW
mg/L AA turm_€_. 270.2 304 -- --

Inauc_ve_,€oul_ed
pl0srml.Or .... 200.?*

, .- A4 g,soo_8 h,rclr_4L 270.3 303E G38Se.e4_k) 1-3667-64

61. S,I,cJ--_m_. 0.45 m_ron fi_nmcm
mg/t. t_k_m_ t_

Co_0mim_r.MofluOlor 3")t0.1 42SC D41_*lK_ll) I-1'700-84
Amonme_ IMoq_o-
811_,alOLor m ,.- m |-_.700-84
_mum_
pJ_m ..... 200.?*

62, Sih_er--T_i _*. Dq_ II_Mm_4by
m9/L AA 41re_Mmr_o_ 272.1 303A or 8 -- k3720-84 3,1.0_. D.37s

_- ,4,4Ju_ec,. 2?2.2 304 -- --
C_onmem¢
(Dnh_O_OL Or .... 31N'*
_uc_.n_ €_u_4
_mL -- -- -- -- 2_7"

63. S4)€:hum--ToUilS.. _lf_ _ IN
mg/L AA mr_ np.ran_m. 273.1 303A -- I-3T'JS-il4 33.107's

Frame_mm_r_ -.- 32S6 Ot 428 4211,1 --

64. Sp4cifi¢€onducting. Wheauno_eI_'i4ge. 120.1 206 D1125.624AJ I-1?8044 33.002_
mtcromhos/cm 8t

- 25"C

66. Su_ate (as SO,L Amonm,_ €_orm_emc 376.1 -- -- --
m 0/L (_lr_um Chlorllmllufl.

qm" Gfm or 376.3 42M er • DSI_-&21A) -- 33.124_
7urt_mem¢+ 37S.4 -- D_18-_2|6) -- 426Cn

"11-"
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Table 7.2. (continued) I

hf_ PDBeml No _ Pegel
i

IPA _ !
Peranmor an4 _ k_hod Ir_l Ilk• Ed. ASTM USGS' Omor

i

ee Sun_e los SL mS/L Tnrmmru: Imamel er 37i.I 42_0 .- 1.3840-84 228Am
CII_o_reC Imqlll_Vleno t
I_vel. 371L2 aS?C -- --

47 SvNU los SOaL Tmnmmne IreS•e- 377 1 42•A D1339.1_C) .-

m!lJL .mw (

SB. Sur/_oms. mg/L Cowmmrw Immht4ene 435.1 $12E 02330-82UQ --
iduel

/°

IJ9 Temp4wsture. eC. Thennomemc. 170.1 212 -- -- 14o1431

70 Th411,vm--TouIl s. Oqlestlos_l followo4 b_
m9/L AA 6feet anio,re.cm. 2711.1 303A -- --

Iwna¢o. or 2"rJ_ 304 -- --
k_suct ,mhr €oume4
prom• ..... 200._'

71. Tm--Taof s. ms/L 00gostmnJ foliow_l IW ""
AA 4,ma esiwa.on, or 282.1 303A -- 1.3850.71 r
AA torn•CL 282.2 3104 -- --

72. TUn0um--TosIoJ). O_es1_m _ _ IW _ "
mg/L AA 0,met espne.o_, or 293.1 303C -- -- /

AA furnace. 283.2 304 -- --

73. Turlx4_. _ I_o_holommr0c. 1110.1 214A 01889-01 I-3•60-84

74. V•nochum. TotaP. Dogosl0o_ fdlowml bY
mg/L AA Ikect es_mmn. 206. I 303C --

A,k Iv_eu_-e. 286.2 304 -- --
InOv_me_. r.oupW4
p0um. or .... 200._
C¢_mmecr.€
fGamcoc_p_ -- 32711 03373.04_ --

?S.ZJnc--Tme;:.mg/t. D_les_onaIoUowWIW
AA _rest •star•tree. 289.1 303A m • OSli1-8_C or DI 1-390_84 33.0_S _. e_T*
A_ fwnese. 2119.2 1104 -- --
0_Suct0vo*v€:ou_ocl
P_N. or .... 290._
Cotorm_m¢
(1D*thklmhe| or -- 3211: -- --
IZ_€_m|..... Not,33

_"Mo_hOOSfor An•ivies Of MmlOmq: SuDml_rlcm_ih W•tor llml FIvmsdSoclimoml." U.S. _ 114me inlo_0m'. US. Gsolo_l_4 Ir_rv_r.
Ope_File Itepo_ 16-495. 11t8E. unless •holmes Imm_L

;"Off0¢:ll MMh0_ Of AnehrS0l 04 the A4SO¢_IKm Of Off_ll A/_HI Ch411t_" Nh4MS N_ 141h 04. (1SOS|.
For the 0oter_t0o_ ot _NOI metals the san_kl Is not freer•4 Imf4mlWocossms. A 4q_m_ofl IN1moSwe Is re•u,re410 _u_d_ su_en0e4
m4tor mlOM to MSt ro_ posed_leorgsIrttl¢.mUl_ r.041q_elos. Tvl_ _ _ _ ill.tit m "Melh4W$ |or Chem_'.al JUullyli_ OfW•lor
• n4 Wastes. 197S" One (S._m 4 13L m • v_oq)us 0_;emm us•0 M_ _. A leu v_m_ms 4q_m,o_ usme •me end hWlmdvor,€ a,¢m
(••clan 4.1.41 i Imlfe_mS_ howard, the llmINst IhouM lie I:_u1_no4 _ N _ llqlmmm may not lufhce for oil 14mofe l_es.
PMtJCul•rty. ff • _)ionmelre= _ro¢44ure m tO I• Omofo_F_LN I hi€essay to _ _ 811m_4D_-M8 I1,€_ M _UIIt N _ _hefit•tEl
m ,n • r•B¢lnm amlte In those s,tummmk the m11o_)u• dq)estNm m to I_ I)r_orm4 mmiu_o camlam INn in n4 t,me Ooes the MmWe go 10_.
Ssmp4mS€onta,mng largo emounts Oforg•m¢ motor•is wouk_ •Is• ten•hi by this vq_ous mgemm_ Us4 of the gr•phml fvmiml 10€hfl_uL
InSU_I0VOIyCOUP•04I)lilml. •s HIi •s Oolerm,nstnons for ore'tam •lomoat_ ovcf_ es orllOn0r, me no_e mot•is, morc_ffy, sol•mum. •ncl
tlsomlam rNulr• • mOSlf_ld _lrlltao_ ON m •11 rJIMII; N Wleths_ IIm'l_O-W_ llO M for ll_m:l/_: mstru¢l_oft OMIIw UMIJO_L

NOTE."ff th4 Ihl_.Sl_ m¢lu(kKI m OfW Of Iho Mhor Ili_mvml •fore,cos 0s_ thon the above, _ |PA proco4_ro 0v_ M M.

Dissot_d remits ore 4el•e4 as these ¢onstnuents whkch w_flMU threugh • 046 ram.ira mem_ono h_er. Fofk_nng flflrstm*t Of lhe sem_kl.
fofo¢ofq¢_ pr_o_luro toqtOl•l re•lOll I_l_*StIPOfoil•wool Ssn_pSo_kgolll_ fourIklUIO_vo4IqtSl_lSrosy I_ ore;n04 tOt _ |der•¢l WllllO_ or

grllphno furlMco| •M ICP eMhpllos I)rov_o_ I1M semiPlo llOius*m_Io IN o_shp1114moon she fodtm_ng crota)r_l.



53

Table • 7.2. (continued)

e ha-, • _v CODt<20)
b 18 _b*lV tTSnlIDOren! wslh 0 |ur_)dl|Y fflee|uFemm Of I _ If less.

€ ll €:ml_Ietl8wllh no perl:IollbleNOt'. led

d• ilol _ Inlul4Dhlle end |rlmOl lilrlllCJ._llO•r li_ I lollowml I lcKl_I¢•l_.

*TillflllllllllOfMllhOd 200.7. "'Inaul:llVelyCouoled PlIIrlMAt•me(: Imii_ SlHllll'O_llr*€M•lhell loqTlrll l[kHIMllr'4lnll*fll,llOfWlIPr lhd

Wesllm ""I l,ven IIAOllenmz C ofm,l Plrl 138.

iM I hl_lOllllllill611•n141no| required *l€l)fhDerllDillt'y_8118_ fl)_fllllLl_ OffIMI)11tI•lq_ MI _ €INIlD•hyfileI0_ 111811111141l)rlli_IflIlry

_,- 01ll,lillionDill)Ill_ I. hOw_NOf, fllll_IUIil(lllnlli•llOtlSlli rellu1fll01 9 IWf _•1111Tl_ifllleI.
, 'Atom•nO Aulometo4 Is|it¶rOOm Idett_4. InOuetr,ll Idesh_ Numl_ 371-?| WE. llKi r.twu_f II. 1171. Tecftm¢on Ab'toA_l_r N.

, _ "recnildi_l)nil'll(|UllrielSlnlleml.Terrwown. NY, 10591.
"Th.sex•v•4 moth•4asthatcite6m "'MethOdSfc_Dmermmm,on ItIneql_VCSumncm m WllerandFlmnllSeO*menlL"USGSI'_I.
Iloo_ I. ChllXeq AI 111711.

"- ..-- elmeran NII_II SIinGl_0 On Ph_Ogrl_ Pfl_llJ_i 1_. A_. 2. 1171. Ave h_m ANSI. 1430 Ir_lk_ly. New YOTLNY
10011

(__ e"Selocled Aneh'hce! IMetho_llAl_roved end CIIlKIDV tim UIIIIs4lletes EmnronmenwlPrwect_nAll•nee,."Supplemem to me F_oemh
l[_,_,ono(Irene•r•'Memods f_,me £_envneti|me/W._ _ W_m•w_u 111)11).

'rThe _ 04 I_FIMI led lhfllreflllllpulse vOlllgllrlnqNl IN)n_rlNle• llenlll_ll_8/11lINlo_u1m i II€_o0181.

• " "Clr_mn, lceoul _,ochem,€ll _ peele0 ICBOD@ mull r_ be elnfum_ w_h me _lOtuone110G, m. wh_m met_ "l_ll liD." "r_
• " BOO*tiCS Of the nitrification ini'llbitor I hOt I prCl¢l_ur•l (:_lOn. Iit.'! meet lie m_Juckl4 Io reD•re the ClODs Imremeter A Ol_hlirgef wflo_

Dermis requ*_es re_,ng Ih. triPle.rill B00S met not use • mtrdTjtmn mhd_tor m m4 _r•¢_m._re fo_ m_omng the relulTI. On_ whee e
O,scher�or S perm,s sOiicfl_llly IlIIH CIODI IS requl I_n _ permmml _ dale ulmll me n_IrTfrjt,o_mh_tof.

' J01C C_Imicll C)ly_en 0lmlhd MethOd. O©elho_ral#w IRIIHmM_III _DOfIIK $12 Well _ P.O. Jam _ CI_ SIIt_. _'_ _'?140.

' )Chemar.II OlY_ln Olme_ Method _000. Hech Hin•'_l_ 81Wllllf A_IP_eI&. 1179. Nl_h Chem_ C_mem_. P.O. I_ 381, _Nor_. CO

11 80537
'_'_hl blcX lllfll_Oh melhod ,_mll be usI_ Io _solve _ntToVerly.
'*Or,on Roe•eTCh Irlslru¢INm Manuel. RI,kouel Chk_r_ Eil_ir_ Modet 97-70. liT?. Orm_ RoB•ITch Incml_ete_ 140 Mem_ol Drm.

_,:_, _*,lmblr|d_l. MA 02138
.." ' ? 'rrhe llrO_ld methOdislhll _'Jledm31•_Irl Mer_ _ me [,_m,mer,_m_ Wm_ e_ wem_,,weF. 14_hf_xm. 1171.
_: 1 " I'N lllo _ J Council of the Piper lhOuIlW IOtAir end Sir•is ImmmenL IKI Te¢_n_II |u_mm 253. _ It71.
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Table 7.3. (continued)
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Table 7.4. LLet of approved test procedures for pestlcLdes 1
(40 CFR, Part 136, July 1, 1987)
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Table 7.4. (continued)
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Table 7.S. List of spproved radiolo|£cal test procedures

(40 C1_, _srt 136, July 1, 1987)
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and blank/spike control. In methods not using surrogates such as metals,
anions, and wet chemical analysls, a blank and a blank/splke (laboratory
control sample) shall be analyzed. For pesticide/PCBmethods, surrogates
are often used. However, problems have been noted in surrogate recovery
for the dibutyl chlorinate typically used. For pesttcide/FCB analysis,

a blank and a blank/spike shall be analyzed with each batch as separate
' _. samples. A pesticide or a PCB shall be used as the spiking compound.

In Level C, when performing analyses for petroleum hydrocarbons;
oil and grease; anions such as nitrates, Sulfates and chloride; and other
wet chemical methods, a matrix spike and matrix spike duplicate are

• required for every 20 samples of similar matrix. Similar matrix is
defined as either soil or water from the same military base.

"\_!i_ All methods specified require calibration. In keeping with the
method calibration requirements, the following requirements are presented.

i._ For all semivolatile and volatile analysis by GC/MS, the current CLP

_!.;_._ calibration method shall be used. The current CLI' criteria shall be used
for frequency of calibration, for the system performance check compounds
(SPCCs), and _or _he cellbretlon check compounds (CCCs).

'," T ..

For other methods, a minimum of three different concentration
standards for each analyte shall be analyzed for initial calibration.
Calibration shall be checked every 12 h of operation and prior to sample

_i_- analysis. The laboratory shall use the calibration check acceptance
• criteria specified by the method. The daily calibration acceptance

criteria to be used for each method shall be documented in the laboratory

- QA plan or in the sits-specific QA plan. The Initial calibration curve
.._" shall be plotted and the correlation coefficient and response factors

evaluated. The laboratory shall indicate in the laboratory QA plan or
in _he site-specific QA plan the acceptance criteria to be used for the
initial calibration curve. The calibration shall include one standard
at a concentration at the method detection limits. The calibration

curve shall bracket all samples in the concentration range. If the
samples are not within the calibration range, appropriate dilution shall
be performed to bring the samples into the calibration range. The

_- aforementioned calibration requirements shall be used for Levels C and
E.

In Level Cj a matrix spike and matrix spike duplicate are required
for volatiles, samivolatiles, and all GC analysis for every 20 samples
of similar matrix. For metals analysis, a duplicate and a matrix spike
are required for every 20 samples of similar matrix.

For all GC methods used in level C QC, second column confirmation
shall be used for all positive responses for the analytes of interest.

_ In Level E, second column confirmation is not required.

In Level E, no matrix spikes or duplicates are required; only the
initial and contlnuing calibration, method blank, and blank/spike are
required.

np



For Level D 0C, • CI_ data package shall be delivered. This shall
include the •mnmary package and the remainder o£ the package, which /_

__includes initial and continuing calibration, matrix spikes, matrix spike
duplicates, blanks, dupllcatejm, surro[ate recoveries, chromatograms,
mass spectra, and absorbance data. For methods which are not defined by
CLF, the calibration Information, method blanks, blank/spikes, the _
chromato|ra_s, absorbance, matrix spikes, and matrix spike duplicates
shall be reported. The control charL• plotted per Sect: h associated
w_th the blank/spikes •hall be presented with the data.

For Level C QC, the method blanks, blank/spike, surrogates, matrix

spikes, matrix spike duplicates, duplicates, and initial and continuing _
calibration data shall be reported. Table 7.6 l_sts the required \

deliverables. The forms referred to in Table 7.6 are from the current

CI_ for organics and metals/cyanide. The form numbers will be upgraded /-_
as new revisions occur in the CI_, which require changes In form content /
or numbering.

In Level E, the only information to be submitted is the sample data, /_
method blank data, and the control chart from the blank/spike.

The dellverables shall be presented to the NCR. The forms shall be
used when reporting any data In the HPR and in submitting the final data (
package prior to its Inclusion in the appendix and summary tables of the
final report. The final data deliverable• shall be presented to the NCR
at least three weeks prior to Issuing the draft o£ the final report.

7.3 DATA VALZDATI_

7.3.1 Level D Validation

At • mlni_, the da_a |enetated frc_ Level D will be validated per
the CLP criteria as outlined in the following documents.

EPA, Hazardous Site Control Dtv£sion, Labotator,/Data Validation

Functional Guidelines fox EvaJuatin8 Pe$_lcides/_J's Analyses,
R-582-S-S-01, Hay 28, 1985.

EPA, Hazardous Site Control Division, Laboratory Data Validation
Functional Guidel_nes fox _valuatin 8 Orsanics AnaJTses,
R-582-5-5-01, Hay 28, 198S.

EPA, Office of Emergency and Remedial Response, Laboratory Data
Validation Functional Guidelines £or Evaluatin8 Inorsanics
Analyses, 1985,



Table 7.6. Data set deliverables (or Level C'QA

Method requirements Deliverables
J

Organics - Method blank spikes with results and Control chart
/_-'_, control charts. Run with each

batch of samples processed.

_ .- - Results to be reported on CI_ Form 1 or Sect. 9
( Form I or spreadsheet per Sect. 9. l/Sample chroma-

..... Sample results using CI_ data (lags. tograms/and mass
spectra

f--

- Surrogate recovery from samples Form 2
reported on CI_ Form 2. Surrogates
to be used In volatiles, semlvolatiles,

'"_.. pesticides/PCB. For volatiles by GC,
"; the names of surrogates should be

_ changed to reflect _he surrogate used.

- Matrix spike/spike duplicate I spike Form 3
and spike duplicate per 20 samples of
similar matrix reported on Form 3.

- Method blank reported on CLr Form 4. Form 4 or Sect. 9

For volattles by GC, a similar format.

will be used as CLP Form & for blanks.

- GC/MS tuning for volatiles/semi- Form 5
:'" volatiles. Report results on Form 5.

.- - Initial calibration data reported on Form 6
-, Form 6.

For volatiles by GC, the initial No Form
calibration data with response factors
must be reported.

For pesticide/PCB data Form 9 must be Form 9
used for calibration data.

- Continuing calibration GC/MS data Form 7
reported on Form 7.

For volatiles, GC data, the response No Form
factors and their percent dif£erences
from the initial must be reported.

Internal Standard Area for Volatiles Form 8
and Semivolatiles.
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Table 7.6. (€ont£nued) iI

i i

Nethod requirements Dellverables S
\

Organics - For pesticides/PCB data, the CLP Form 9 Form 9

(€ont'd) must be presented. /_
(

No chromatograms or mass spectra are
presented for calibration. These data

should be filed in the laboratory and f
available If problems ar£se In revlev£ns/
validating the data. The calibration
information should be ava£1able for /

checkins durtn[ on-site eud£ta.

- Internal standard area for GC/NS analyses

CI_ Form VIII shall be supplied. .

- Second column confirmation shall be done ChromatoRrams
for all GC work when compounds are /i'
detected above report£n8 llm£ta.
Chromatograms of conflrmat£on must be
provided.

/

l
Metals - Level C, requirements Deliverebles

- Sample results with CI_ fla&gtn| syetem CLF Form I or
Sect. 9 /

- Initial and continuing calibration CI2 Form 2,
Part I only

- Blanks 10Z frequency Form 3

- Hethod blank taken through digestion Form 3 or Sect. 9
(]/20 samples of same matr£x)

- ICP interference check sample Form & !

- Matrix spike recovery (I per 20 samples Form 5, Pert 1
of similar matrix)

- PostdilestIon spike sample recovery for Form 5, Part 2
ICP metals. Only done if predijest spike (never used for /

recovery exceed CLP limits. GFAA work)

- Postdigest spike for GFAA Recovery will be
noted on ray data

- Duplicates (1 per 20 samples rill be Form 6 samples
split and digested as separate



Table 7.6. (continued)

• Method requirements Del iverables

Metals - Method blank spike Information will be Control chart

(cont'd) plotted on €ohtrol char_, one per batch
_ - of samples processed.

- Standard addition. The decision process Form 8
...... outlined in CLP page E-3 will be used to#

_- " determine when standard additions are

_ required.

.!'-.._. Holding t4,nes Form 10

Wet

_- -._ Chemistry Level C

. - Blank spike l/batch Control chart

"-:"_? - Method Blank l/batch Report result
:.._ No format

:-'_m, - Sample results Report result
( No format

\

- Matrix spike/spike duplicate or Report result if
/" " calibration Information applicable

_:..

- Calibration check report percent RSD or Report percent

,. - percent difference from initial celt- or percent
brat ion dif ferencs

No format

7.3.2 Level C Data Validation Guidelines

Listed below are the validation criteria which will be utilized in

evaluatins the analytical data for a Level C 0C site. For methods not
listed here, a similar procedure will be submitted by the prime contrac-
tor and the laboratory which outlines validation of the holding times,
Initial calibration, continuin_ calibration, and blsnk-vs-eample results.
The validation procedure will be approved by the NCR.

-- 1. For Petroleum Hydrocarbons (hlS.I/SW-35&0, EPA hlS.1)

HoldinE Times - Holding times are 28 days for water samples which

are preservedand refriKerated.No holdlnEtimes are citedfor soils.

5r
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Calibration - Ensure that • three-to-five point curve bracketing the
ample concentration £s performed daily.

Blanks - A blank should be run vith each batch. If the blank concen- _,/

tr•tion exceeds the reporting limit, the reporting limit shall be

raised and the data flag|ed as estimated (UJ). /_-

2. Tarlet Compound List (TCL) for VOJ_ (CLPNethods)

Holding Times.- Sa/nples must be analyzed within the holding times /"
specified in Sect. 3 or the data should be marked as esttJnated (J). _

GC/H$ Tuning - Check that bro_ofluorobenzene tune is €oNpleted each
12oh shift of operation. Check that it meats the CI._ criteria. ['"
Assure that each snple is associated with a tune.

Initial Calibration - The maxiNu_ relative standard deviation [(RSD) _
percent RSD] shall not be ,30Z for indicted CLP CCC. The maximum
mean relative response factor (RRF) for SPCC •hall be ,0.300 (0.250

for bromofonn). The SPCCs are chloromethane, l,l-dichloroethane, .._.:
bromoform, 1,1,2,2-tstrachloroethane, and chlorobenzene. The CCC
cmnpounds are vinyl chloride, l,l-dichloroethene, chloroform, 1,2-
dichloropropane, toluene, and ethylbenzene. _

Continuing Calibration - The minlnnnm response factor for the $PCC

/

components for VOAs analyses shall not be ,0.300 (0.250 for brmnofonn).
The maxtJnum response factor percent deviation for Indicated CI_ CCC

from the mean initial calibration response factor shall I-components
not exceed 25Z. If these criteria are exceeded, a new calibration

\

for the compound shall be employed.

Blank/Spike Control Samples - Any control sample which exceeds the
internal QC limits set by the laboratory for a given sample matrix
Bhall require all data frcen the associated batch of samples to be
€losely Inspected. If no analytical problems are found, the data
analyzed with the out-of-control point shall be discussed in the OC
section of the NPH and final report. I£ problems are found in the
analytical data, the samples associated with the batch shall be
reanalyzed and the date from reanalysie reported. If holding times
are exceeded £n the reanalysis, both sets o_ data shall be presented.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples within the holding times
or the data will be flagged with an mR, U and the data are not usable.

Surrogates - If surrogates exceed the CLP limits, the data shall be
flagged that the surrogates exceeded limits.

Nethod Blanks - A method blank should be run each day relieving the

Continuing Calibration Standard. Connuon laboratory solvents should
not be found in the blank at levels over five times the detection
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limits. Other compouv_s s ,uld not be found in the blank •t levels

exceeding the detectio., limits. If common contaminant compound• are
detected in samples at a concentration of €10 times the concentration

• found in the blank, or other compounds at _5 times the concentration

_. in the blank, report those compounds as not detected. Adjust the
sample quantttation limit to the value reported in the samples and
flag the limit as e_timated (UJ).

.;=o Matrix Spike/Spike Duplicate - Ensure'that I out of 20 samples has
been spiked in duplicate. The recoveries shall meet the CLP criteria.

- -- If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matnix
spikes exceed limits, the data shall be flagged as unusable (R). If
the blank spike data from the batch are satisfactory, the data isc,.

/ - usable, and the low recovery is discussed in the f_nal report 0A/QC
and in the 0C report sent to the NCR.

_: Field Trip and Equipment Blank• - If contaminant analytes are detected
--_:. in samples at concentrations of <5 times the concentration found in

_he highest associated blank, the results are considered suspect and

_ are reported a• estimated.

_ 3. TCL SemtvolatIle Organic• (CLP Methods)

..-_ Holding Times - Samples must be extracted within 7 days of collection

_ and analyzedvlthin A0 days of extr•ctlon. Any sample•which do not
meet these requirements must be flagged as estimated.

GC/MS Tune - Make certain that a decafluorotriphenylpho•phine tune
-_ is completed every 12 h of sample analysis, that each sample is

associated with a tune, and that each tune meets CLP requirements.
Data are not reported if the instrument does not meet tune.

Initial Calibration - Ensure that • 5-point curve has been completed.
The RRF of the BNA compounds shall be a minimum of 0.050 for the
SPCC listed in the current revision of the CLP. The maximum RSD for

the CCC listed in the CLP procedure Is 30.0X. The minimum RRF for
_- the SPCC is 0.050,and the maximumpercentdifferencefor the CCC is
. 25_. If these limits are exceeded, a new calibration curve shall be

_ generated.

Continuing Calibration - The continuing calibration check vii1 be
performed once every 12 h during operation. The minimum RRF for the
SPCC is 0.05, and the maximum percent difference from the initial
calibration shall not exceed 25_ for the CCC. If these limits are

exceeded, a new calibration curve shall be generated.

-- Blank/SplkeControl Samples - Any controlsample which exceeds the
inter_alQC limits set by the laboratoryfor a given samplematrix
shall require all data from the associatedbatch of samplesto be
closely inspected. If no analyticalproblems are found, the data
and the out-of-controlpoint shall be discussedin the QC sectionof
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the report. If problems are found in the analytical data, the eanples i
associated eith the batch shall be reanalyzed and the data frca
reanalysis reported. If holding times are exceeded in the reanalysis,

both sets of data shell be presented. (_

If the blank/spike resulCs are outside the internal laboratory linits
and if the natrix spike results ere outside the CLP limits, the f
laboratory will either reanalyze the samples or the data vii1 be 4

I 18
fls4_ed vith an R, and the data is not usable.

Surrogates - If surrogates exceed the CLP l:Ln£ts, the data shall be _'
flailed that the surrogates exceeded 14-4ta.

Blanks - A method blank should be run each day folloein 8 the Continu_ r
Calibration Standard. Phthalate should not be found 4, the blank at
levels over five tines the detection linits. Other compounds should
not be found in the blank at levels exceedin& the detection limits.
If common contaminant compounds are detected in samples at a concen-
tration of <10 times the concentration found in the blank, or other
compounds at <5 times the concentration in the blank, report those
compounds as not detected. Adjust the sample quantitation limit to ::
the value reported in the samples and flaE the limit as estiaated
(uJ). v

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has i
been spiked in duplicate. The recoveries should meet the CLPcriteria.
If the recoveries do not meet the criteria, examine the blank spike

/

data. If the blank spike data exceed the limits and the natrix
spikes exceed limits, the date shell be fls4Qted as _nusable (R). If
the blanks spike data from the batch is satisfactory, the data are
usable, and the low recovery is discussed in the final QCreport sent /

to the Analytical Environmental Support Section.

&. Metals

Holdin8 Times - Samples must be analyzed vithin six nonthe, except
nercury shall be analyzed in 28 days from sample collection.

ICP Initial Calibration - A calibration blank and at least one stand- ,
ard must be analyzed daily. An initial calibration verification
standard must be vithi= 90 to 110_ recovery or the samples should be ..
reanalyzed. If it is not possible to perform reanalysis, the data
are rejected and fla_ed with an "R."

AA Calibration - Calibration blank and at least three standards shell
be used in establishing the curve prior to sample analysis. A curve ._
shell be analyzed each day prior to sample analysis.

Calibration Verification - Verification using a standard obtained
from a source other than that of the initial calibration shall be
used and the result shall be within 90 to 110_ of the true value for
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both I_ and AA work. Calibration verification shall be done at a

minimum frequency of 101 or every 2 h, whichever is more frequent,
and shall be done at the end of the analyticalrun.

Method Blanks- At leastone prepsrstlonblankshall be preparedwlth
each batch of samples. The blanks shall contain less than the detec-
tion limit for all In•lyres. If the concentration of the associated
blanks is above the detection limit and if the lowest an•lyre cancan-

_ tration is _10 times the blank, raanslysis of the sample must occur.
If rsanalysis is not dons, the data shall be reported and flaEEed

/- "-" as estimated. The blank shall never be subtracted from the sample.
\ °

..... F_eld and Equll_nent Blanks - If contaminant analTtes are detected in
samples st concentrations of <5 times the concentration found in the

c -_-

highest associated blank, the results are considered suspect and are
reported as estimated.

Blank/Spike Laboratory Control Samples - Any laboratory control sample
which exceeds the internal _ limits set by the laboratory for •

. Elven sample matrix shall require all data from the associated batch

_... of samples to be closely inspected. If no analytical problems are
..... found, the data and out-of-control point shall be discussed in the

qC section of the report. If problems are found in the analytical
data, the samples associated with the batch shall be reanalyzed and

: _ the data from reanalysis reported. If holding times are exceeded
_ in the resnalysis, both sets of data shall be presented. A dis-

cussion of data reported when the blank/spike laboratory control
sample is out of control shall be presented in the QC section of both
the final report and the MPR.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results ire outside the CLP limits, the

.. laboratory will either resnslyze the samples or the data rill be
flagged with an =R, = and the data are not usable.
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8. MAINTAININGLA_ORATORTAPPROVAL

Once s laboratory has received Navy approval to begin analysls of

samples,maintainingthatapprovalrequiresadherenceto theQA planand
reporting of QA-related information. The performanceand reporting

_-_ requirementsoutlinedbeloware essentialto ensuringthat data of known
and defensible quality are being generated throughout the course of a
site investigation. Topics covered include control samples, control
charts, out-of-control events, €orrective action reports, significant

/_ -- changes in the QA plan, and other reporting requirements.

8. l MONTHLTPROGRESS REPORT

'_'_:_ The primary means of communication from the laboratories to the NCR
will be the MPR to be submitted by the laboratories to the NCR on the

i,:_:_:_ 15thof eachmonthinwhichvorkfortheNavyisperformed.The following:=.._- informatlonis to be Includedin the MPR.

l. Site name and contract number.

_ "_--.

-' 2. Numbers, types and locations of samples collected and analyzed for
Navy project only.

3. Data for blanks, spikes, laboratory duplicates and controls related
to Navy samples.

" A. New methods uasd for analysis and changes in old methods.

5. Copies of all control charts pertinent to Navy samples and to which
results have been added over the reporting period.

6. Summaries of out-of-control incidents during the reporting period,
including references to documentation and corrective action reports.

• 7. Descriptions of and Justifications for significant changes in the QA.
qw-

8. Changes in LOAC personnel and other key technical personnel; resumes
\. of new personnelmust be submitted.

• 9. Completed sample data.

Much of the information presented in an MPR is incremental in nature
and relates to changes and findings since the previous MPR.

1. Control charts from the minimizing control charts program and any
- additional control charts from monitoring matrix spikes, duplicates,

or other QC parameters.

2. Personnel changes relating to QA responsibilities.

is-
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3. Method changes (e.g., • minor modification with an attached EPA /_
variance).

4. Procedural changes in establishing control limits and/or the pre- f_
paration and use of control charts.

Since the first such report for each laboratory has no precedent, /_
more explanation and detail may be necessary; subsequent MPRs vLI1 likely t\
not require as much detail in some areas.

8.2 FINAL REPORT _

A draft of the final report shall be reviewed by the NCR prior to /
its release. This report is the final deliverable from the engineering
subcontractor. An outline for a typical report is as follows.

/
1. Site name and Navy contract number. _ .

2. Foreword--signed by those with major responslb£1Lties for the QA
program and by project management. -_-

3. Executive Summary--brief review of the report.

4. Table of Contents--with specificity at approximately the same level (
as the Table of Contents in this Navy document.

5. Introduction--summarize the Navy field sites of interest, when the /
study occurred (dates of sampling, dates of analysis) and the obJec-
tLves of the QA plan as they relate to the study.

6. Data Summary--summarize the results on a site-by-site basis.

7. Other Information--present any other information requested in the
statement of work such as risk assesmnt, recc_mendatLon to perform
more site characterization, or recmmnend site closure. This Lnfor-
marion was specified prior to begLnn£ng work and is directed by the

NavyEIC. _._

8. The final report shall present the fLndLngs from the •nalytLcal,
geolosLcal, and hydrogeological studies. The s_ary of analytical
data viii exclude non-detected compounds. No subtraction of blanks
is allowed. Data will be flagg•d If blank contamination occurs.
All data flags will follow the result in the su_nary.

9. qC Summary--the QC summary section will include a discussion of are --
data which flagged. Flagged data defined as data for which trip,
field, or laboratory blanks were contaminated, matrix spike/spike
duplicates exceed limits, calibration criteria are not met, and _
labor•tory controls exceed limits. The QC summary will also discuss
the results of laboratory blanks, matrix spikes/spike duplicates,
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_w

duplicates, control charts, surrogate holding times, field blanks,
trip blanks, rtnsates, and field duplicates. This section viii
also discuss precision, accuracy, and completeness.

10. Appendices--the appendices of the report shall include all field
and analytical data. One appendix shall contain field logs and

forms. A second appendix shall contain the laboratory data of each
/f- sample. These data •hall be presented in • spread•heat similar to

the Format Section of this report. All trip, field, and laboratory
blanks shall be marked so that each sample can be associated with

._ the appropriate blanks.
/

\
"- A third appendix shall include the method blank spike control charts,

surrogate recoveries, matrix spike and duplicate, field, and

_i laboratory duplicates for all spike samples.

8.3 FINAL QC DATA REPORT

A OC data report shall be merit to the NCR. This report shall con-
taln the followinE.

For Level D 0C, the contractor shall submit • subset of data
from the CLP data packages. For 20_ of the water and 20_ of
the soil samples, the subcontractor shall submit the full CLP
package.

, For Level C OC, the deliverable• listed in Table 7.7 will be
- presented.

For Level E 0C, the initial and continuing calibration forms,
method blank, and blank spike control chart are required.

The report shall indicate the duration and location of storage for
the data. The stored data consists of •11 raw data, 0C charts, correc-
tive action,logs, samplelists,COC information,notebooks,work sheets,
automated data processing system output, and calibration.

The report •hall be delivered to the NCR three weeks prior to theo

final report.

V
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9. DATA FOR/IAT

The data format refers to the format In the final report. The
contractor may use its own format in the body of the report. However,
in the appendices (which contain sample and blank date) a spreadsheet type

_. of format may be used, or the CLP forms for reporting samples end equip-

.-_.. ment, trip, field, and method blanks may be used. The spreadsheet format
_-- allows for more samples per page and for more information on blanks and

their assocAation with samples. The spreadsheet format is not meant to

/,: _- be a rigid form. The information listed in Fig. 9.1 must be present.
_._'. The contractor may add other information which will assist it in review.

For calibration, tunin&, spikes, surrogates, and duplicates, the current

/U_ _ forms are required for data presentation. If any other format is to
• _.__I:--_ be used, this shall be discussed with the NCR.

,'<:i-!

_?_

_r

T
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C
Sample Number . J25019 JS5020
Date Sampled 03-18-87 03-18-87 /_
Sample Prep.. Date 11025-87 11-25-87
Sample AnalysLa Date 11-26-87 11-26-87
Sample Number- of Associated AnalTt:ea, 3/,455667 LA455667

Field, Trip, and Equlpment Blanks (.._

Detect Ion (limit Sample Results "

VOLATILE ORGANIC COMPOUNDS (IJR/kl) /

TETRACHLOROETHANE 5 50 50
CHLOROBENZENE 5

SEMIVOLATILE ORGANIC COMPOUNDS (lJg/kE) _

BIS(2-ETHTLHEXYL) PHTHALATE 330 750 V
2-METHYLNAPTHALENE 330 2500

INORGANICCOMPOUNDS(mE/kR)

LEAD I0 360 25

HYDROCARBONS (2)
/

PETROLEUMHYDROCAR30N l 0.611 0.268
0IL AND GREASE I

Sample Results -_

Analyta

Note: Petroleum hydrocarbon, o11, and grease results recorded In
/

/percent. +

Fig. 9.1. Example of data format for final report.
\



Accuracy - The nearness of • result or the mean of a set of results to
the true or accepted value.

Analyte - A chemical component of • sample to be determined or measured.
Q

Analy_ical Method - Defines the samples preparation and Instrumentation
procedures or steps that must be performed to estimate the quantity of
analy_e in a sample.

<._ Analy_i_al Spike - The furnace postdigestion spike. The addition of a
known amount of standard after digestion.

t f

"' Bac_ Correction - A technique to compensate for variable background
contribution to the instrument signal and the determ_nation of trace
metals.

/

\_. CallbratIQm - The establishment of an analy_ical curve based on the
" absorbance, emission intensity, or other measured characteristic of

-_"°' known standards. The calibration standards must be prepared using the
same type of acid or concentration of acids as used in the sample
preparation.

_ Calibration Blank - A volume of acidified deionized/distilled water.
\..

Ccmparebili_y- is a qualitative parameter expressing the confidence with
, which one da_a set can be compared with another. Sample data should be

comparable with other measurement data for similar samples and sample
conditions.

C_eplet_n_ss - Completeness is defined as the percentage of measurements
made which are judged to be valid measurements. The completeness goal
is to generate sufficient amount of valid data based on project needs.

ContLuu£_ Calibration - Analy_ical standard run every ten analytical
-- samples or every 2 h, whichever is more frequent, to verify the calibra-

tion of the analytical system.

Control Li_ts - A range within which specified measurement results must
fall to be compliant. Control limits may be mandatory, requiring correc-
tive action if exceeded, or advisory, requiring that noncompliant data
be flaued.

Correlation Coefficient - A number (r) which indicates the degree of
dependence between two variables (concentration - ebsorbance). The more

_ dependent they are, the closer the value to one. Determined on the basis
of the least squares line.

DataQualltyObjectlves- are qual_tativeand quantitativestatements
which specifythe qualityof the data requiredto supportdecisiondurinE
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remedial response activities. Data quality objectives are determined F
based on the end uses of the data to be collected.

Detection Limit - The minimum "concentrations which must be accurately ,/_
and precisely measured by the laboratory and/or specified in the quality t
assurance plan. ..

Dissolved metals - Aualyte elements which have not been digested prior ('-
to analysis and ehich v£11 pass through a 0.&S-_-'_ilter.

Duplicates - Identical splits of individual samples which are analyzed _-.
by the laboratory to test £or method reproducib_lity. In this case, (
samples are split in the laboratory.

Equipment _=usates - The final analyze-free water rinse from equipment .'!
cle_ collected daily during a =amplin_ event.

Field Blanks - Blanks are collected and analyzed to detere_e the level _
of contamination _ntroduced into the sample due to sampl_ technique.
They may consist of the source eater used _u deconta_Lnation and steam
cleaning. At m_u_mu:, one sample from each event and each source of
rater must be collected and analyzed, i

Field Duplicates/Splits - Samples that have been divided into two or more
portions while in the field. Each portion is then carried through the
remaining steps in the measurement process. A sample may be replicated
in the field or st different points in the anal3rtical process. For
field replicated samples, precision informat_on vould be gained on homo-
geneity, handling, shipp_:_, storage, preparation, and analysis.

Replicate samples divided into tvo portions and sent to different labora-
tories and subjected to the same environmental conditions and steps in the
measurement process as the spl_t samples.

InstrRment Detection Limit - is defined in several rays. _'or exaBple,
(1) that concentration of analyte which produces an output signal teice
the root mean square of the background noise aay be determined under £dsal
conditions or (2) deter_ined by eultiplyin_ by 3 the standard dsviation
obtained for the analysis of a standard solution (each analyte _u reagent
eater) at a concentration of 3x-Sx instrument dezection li_t on three
nonconsecutive days vith seven consecutive measurements p_r day.

Internal Standards - Compounds added to every standard, blank, matrix
spike, =atrLx spike duplicate, sample (for volatile), and sample extract
(for sem_volstile) at a known concentration prior to analys_s. Internal
standards are used as the basis for quantitation of the target compounds.
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GLOSSARY(co=tinoed)

Laboratory Control Sample - A control sample of known composition. Aqueous
_ and solid laboratory control samples are analyzed using the same sample

preparation, reagents, and analytical methods employed for samples
received.

,_' Laborarary QuJlit!r Assuzance CoordLnator - An employee of a laboratory
with no analysis or production responsibilities and who implements QA
and QC. This person is responsible for ensu_Lu& all quality problems
are resolved.

/

HatrLx - The predominant e_terLal comprisLng the sample to be analyzed.
The most common matrices are water, soil/sediment, and sludge.

NntrixSpike- An aliquotof a matrix(wateror soil)spikedwith known
quantities of compounds and subjected to the entire analytical procedure
in orderto indicatetheappropriatenessof themethodforthematrixby

_ measuring recovery.

Ma_rLx Spike Duplicate - A second aliquot of the same matrix as the
....._ matrix spike that is spiked in order to determine the precision of the

method.

Hethod Blank - A blank sample run to ensure reported analytical results
are not the results of laboratory contamination.

MethodBlank/Splke- Is thedistilledand/ordeionizedwaterfor soilor
" sand spikedwith known compoundsor elements. The methodblank as

defined by Contract Laboratory Protocol for organics and the laboratory
control sample as defined by Contract Laboratory Protocol maybe use as
the method blank/spike in the Navy Installation Restoration Program.

Method Detection Limits - _u!mum concentrations of a substance that can
be measured and reported with 99_ confidence that the value is above
zero. The sample is carried through the entire method under ideal
conditions.

Method of Standard Additions - The addition of three increments of a
s_andard solution (spikes) to sample aliquots of the same size. Measure-
ments are made on the original and after each addition. The slope, x-
intercept, and y-intercept are deteruLtned by least-squares analysis. The
analy_e concentration is determined by the absolute value of the x-
intercept. Ideally, the spike volume is low relative to the sample volume
(-10_ of the volume). Standard addition may counteract matrix effects;
it viii not counteract spectral effects. It is also referred to as
standard addition.

Out of Control - One or more of several conditions relatin_ to the plotting
of control data and indicating unacceptable results.

Ip-
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GLOSSARY(_tLamed) ("

Percent Solids - The proportion of solid Lu • soil sample deter_Lusd by
dry_ an •lSquot of the sample.

Precision - Measure of the repr.oducLbL1Lty of • set of replLc•te results
among themselves or the agreement among repea_ observations made under f
the •am• conditions. '

Prepau=•ti_ Blank (Re_,ent Blank, Bethod Bl_nk) - An analy1:ic4! control t
that cont•Lns d£stLlled, deLonized rater and re•sent•, vh_ch Ls carried (
through the entire analytical procedure (dJ_ested and analyzed). An _--
aqueous method blank is treated eLth the sm reaEents •s • sample with

• water matrix; • solid method blank is treated eLth the am re•gents _
• s • •oil sample.

Purse and Trap - An an•lyrical technLque used to isolate volatile
r

(purgable) organics by stripping the compounds from water or soil by a L
stream o£ iner_ gas, trappin_ the compounds on • porous polymer trap_
and thermally desorbLn& the trapped compounds onto the gas chrcmto_aph_€
C01U_a. i_--

Qualit'y Assurance - A planned system of •ctivities (proL_an) •hose purpose
i• to provide assurance of the reliability and defensLbili_y of the data. _- (
_alit_y Control - A routLne application of procedures for €ontrollLu8
the monitor_ process. QC is the responsibility of all those perfor_u_
the hands-on operations Lu the £ield and _u the laboratory.

Res4_mt _at_ - _ater Lu _h_ch an analy_e _s not observed at or above
the m_.mum quantitation limit of the parameters of £nterest.

Recovery - Usually expressed as • percent. The numerical ratio of the
amount of analy_e measured by the laboratory method d_vided by the knovn
amount of analy_e added _o the ma_r_ (i.e., spiked sample) _o be anal_d.

Reporting Detection Limits - The same as me_hod detection l_£_s eith
€onsideratLon given for practical l_Jn_tation such as sample size, metr_x
interferences, and dilutions. _\

Represent.ativaness - Expresses the degree to uhLch sample da_a accurately
and precisely represent • characteristi€ of • population, parmter
variations at • sampling po_ut, or an environmen_al €ond_tLon. Represen-
tativeness Ls • qualitative parameter _hLch £s most concerned with the
proper design of the sampling program.

Sample HoldJ_8 TLmes - Times used to ascertain the validity o_ results
based on _he holding time of the sample from ti_e of collect$on to time
of analysis or sample preparation. Holdin8 t_zes may vary depend_ on
the analys_s, EPA re&_onal preference, etc, _-
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G'_L_T (_t_d)

_vol•t£1e Compounds - Compounds _n•ble to _•lysis by extraction of
the sample with an organic solvent. Used synonymously with base neutral
acid or extractable compounds.

Sexi_l D£1utian - The d_lution of • sample by • known factor. When

_'? corrected by the d_lutic_ factor, the diluted sample must •grew with the
original undiluted sample withiu specified l_i_s. Serial d_lution may
reflect the _m_luence of _nterferents.

, Spi_es - Known amounts of specific chemical constituents added by .the
laboratory to selected samples to test the appropriateness and recover
efficiencies of specific analytical methods withiu the actual sample

• __:_ ,trices.

Standard Deviat_n - The square root of the variance of • set of values.

'_,_._ Surrogates - Compounds added to every blank, sample, matr£x spike, natrix
-_ . spike duplicate, and s_andard and used 1:o evalmste analy_ical efficiency

of the method by me•surLug recovery. Surrogates are bro_natedj fluori-
_ hated, or isotopically labelled compounds not expected to be detected in
_,:_ environmental med_•. These are used typically in organic _thods.

Tentative Identified Compounds - Compounds detected in sa=ples that are
not _arget confounds, _nternal standards or surrogate standards. Up to
30 peaks (those greater than 10_ of peak areas or heights of nearest
• ntern•l standards) are subjected to mass spectral library searches for
sentetive identification.

Total Metals - Analyte elements which have been digested prior to analysis.
"i"

Va_snce - The sum of the squares of the difference between the Ludividual

values of a set and the arithmetic mean of the set, divided by one less
than the number of values.

Volatile Cmepounds - Compounds amendable to analysis by the purge and
Srap techniques. Used synonymously with purgable compounds.

', Data Qualifiers' Def_uit_ons as d_fi_md by _ Contract Laboratory
Protocol for Or_an.tc A_alys_s

U - Indicates compound yes analyzed for but not detected. The sample
quan_i_ation li_nit must be corrected for dilution and for percent
moisture.

J - Indicates an estimsted value. This flag is used either when
- estimating • concentration for tentatively identified compounds

where • 1:1 response is assumed, or when the mass spectral data
indicate the presence of a compound that meets the identification
criteria but the result is less than the sample quantitation
limit but Ereater than zero.
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C - This flag applies to pesticide results vhere the identification f
has been confirmed by gas chromatography/mass spectrouwtry.
Single component pesticides >10 ng/ul in the final exzract shall

be confirmed by gas chromatography/mass spec_rometrT. /_

B -This flag is used when the analyze is found in the associated _
blank as well as in the sample. It £udicates possible/probable
blank €ontan_nation and warns the data user to take appropriate f
action. This flag must be used for a TIC as veil as for a _ _
positively identified TCL compound.

flag identifies compounds whose concentrations exceed the
E This

calibration range of the gas chromatography/mass spectrometry
instrument for that specific analysis. This flag will not apply

to peszictdes/PCBs analyzed by GC/£C methods. If one o-'-rmore _
compounds have a response greater than full scale, the sample
or extract must be diluted and reanalyzed. If the dilution of
the extract causes any compounds identified in the first analysis -_.'__.
to be below the calibration range in the second analysis, then
the results of both analyses shall be reported.

V
;/

D- This flag identif_es all compounds identified in an analysis at !
a secondary dilution factor. If a sample or extract is reanalyzed
at a higher dilution factor, as _u the "E" flag above, the "DL"

/

suffix is appended to the sample number on the Form I for the {idiluted sample, and all concentration values reported on that
Form I are flagged wit-h'tha "D" flag.

A - This flag indicates that a TIC is a suspected aldol-condensation
product.

X- Other specific flags and footnotes may be required to properly
define the results. If used, they must be fully described and
such description attached to the Sample Data Sugary Package
and the Case Narrative. If more than one is required, usa "Y"
and "Z," as needed. If more than five qualifiers are required
for a sample result, use the "X" flag to combine several flags, _-
as needed. For instance, the "X" flag zLtght combine the "A," "B,"
and "D" flags for some sample.

R- Quality control indicates that data are not usable (compound
may or may not be present). Resampling and reanalysis are
necessaryforverification.

Q - No analytical result.
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Inorganic Data Qunlifiers

E- The reported value is estimated because of the presence of
interference. An. explanatory note must _ included under Comments

"_ _ on the cover page (if the problem applies to all samples) or on
• : the specific FORMI-IN (if it is an isolated problem).

/ "- .--. M - Duplicate injection precision not met.

.... N - Spiked sample recovery not within control limits.

.1_. _ S- The reported value was deternined by the Method of Standard
".:.. Addlt ions.

.:j: W- Postdisgestion spike for Furnace Atomic Absorption analysis is
_- out of control limits (85-115_), while sample absorbance is less

than 50_ of apike absorbance.

'_" * - Duplicate analysis not within control limits• ..v •

. - Correlationcoefficientfor the Methodof StandardAdditionis

less than 0.995.

M (Method)Qualifier

'_-- "P" for ICP

"A" for Flame AA

"F" for Furnace AA

,....- "CV"forManualColdVaporAA

_" "AV"forAutomatedColdVaporAA

._ "AS"forSemiautomatedSpectrophotometrlc

"C" for Manual Spectrophotometric

"T"forTitrLmetric

"h_" if the analy_e is not required to be analyzed

V
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CONTACTSFOR THX HAVY INSTALLATIONRESTORATIONPROGRAM

Nailing Address for Premium Transport:

Martin Marietta Energy Systems, Inc.

: Highway 58, Building K-100&A, Drop A20
Oak Ridge, TN 37830

MalltnR Address for Regular Mail:
/ o

•_ Martin MariettaEnergy Systems,Inc.
P.O. Box 2003

- Oak Ridge, TN 37831-7440

Mitzi S. Miller_ ProgramManager(615)576-2361/

.... Duties: Organization and assignment of projects to staff, laboratory
" audits, QA/QC review, vork plan review, etc., for all branches

,_/. of the military,

Henry H. Betro r Project Manager (615) 576-1568

._" Duties: Samplingplan review,work plan review,field audits,etc., for
'-- all branchesof the military.

. Ahmed A. Malouma t Project ManaBer (615) 57_-7251)

Duties: Laboratory audits, QA/QC review, work plan review, a_€., for
Army and Corps of Englneera.

Nile A. Luedtke r Project Manager (615) 57_-8752

Duties: Laboratory audits, QA/QC review, work plan review, etc., for
the Southern Division of the Navy _nd asbestos site survey pro-

- Jects, plus backup for other project managers, as necessary.

" Gloria J. Mencer r Nay 7 Project ManaRer (615) 576-1570

Duties: Laboratory auidts, QA/QC review, work plan review, etc., for
the Navy.

Margaret P. O_awa, Secretar_ (574-0400)

Richard D. Westmoreland_. Project Manager (615) 57_-8072

Duties: Laboratory audits, QA/QC review, work plan review, etc., for
the Air Force and Air NationalGuard;particularlythoseprojects
handledby HAZWRAP.
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Dennis L. Forsber B (615) 574_8515

DutAel: Sampling plan review, work plan revAev, field audits, etc., for ,_.-
all branches of the mllitarT. (

k'ESSA PROGRAM COI_ACTS

AnthonyR. Sturtzer (805_,982-3_49 /-

Navy Energy and Environmental Support Activity _
Code II2E

BulldlnS 835 C
Port Hueneme,California93043-5016

Duties: Program management of the Installation Restoration Program. .:
Serves as the key contact for NEESA, EFD, and NCR.

Jerr_ Lionelli .._:_..

Duties: Assist tn the program management of the Installation Restoration

Program. _W

Stephen Elkenberr_, Manager !

Duties: Manager of the Installation Restoration Program.
/
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