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1. 1NTR0DuCT1oN 

The Instelletioa Restoration Program (IRF) ideatifies end evaluates 
past he$erdous meteriel disposal sites in ordrr to control the migretioa 
of hazardous coatemiaeats. The program also controls hezerds that mey 
result from these pert disposal operations. The IRP has the following 
phases: Preliminary Assessmsat/Records Search, Site Inspectioa/Remedial 
Investigetion, Technical Base Development, Feasibility Study, end imple- 
mentation of selected elternetives for remsdietion. During any of these 
phases, analysis of soil, water, and waste semples may be performed. 
The Navy program for the IRP includes performing field’ investigations 
and analysis of sunples. The purpose of this document is to specify the 
requirements for the control of the accuracy, precision, end completeness 
of the samples, and data from the point of collection through reporting. 
Because every instance and concern mey not be addressed in this document, 
contractors are encouraged to discuss any questions with the Navy engineer 
in charge (EIC) or the appropriate Navel Energy end Environmeatel Support 
Activity (NEESA) contract tepresentetive, (NCR). 

1.1 SCOPE 

Laboratories performing studies in support of the IRP are required 
to obtain Nevy approval prior to beginning field studies or analyses of 
semples and to meiateia thet approved status throughout the site cherac- 
terizetion. The laboratory approval is specific to a perticuler study 
for a given site end Statement of Work (SOW). The Navy Requirements 
document provides guidance to the laboratories on obteiaiag and mein- 
teining approval. Should more then one laboratory be involved in the 
analysis of semples from a single site, each laboratory performing analysis 
must be approved end must comply with the quality control (QC) require- 
ments. These objectives and requirements conform, in general, with the 
U.S. Envfronmentrl Protectfon Agency Federal Register, November 29, 1983 
(P. 53937 or 40 CFR 792). the Food and Drug Adminfstratfon Federal 
Registw, December 22, 1978 (p. 59986 or 21 CFR 58), the Quality 

Assurance Program Requirements for Nuclear Facilftfos, ANSI/ASME NQA-1, 
1986 cd., and the Interim Guidelines end Prepuing Quality Assurance 
Projecr Plans (U.S. EPA, EPA-600/4-83-004, QAMS-005/80). 

Each laboratory is required to submit a Laboratory Analysis Quality 
Assur8acs (QA) Plan. Each engineering contractor must submit e site work 
plan es pert of the approval process. The laboratory’s QA plan end the 
site work plan are emphasized, since the content of those pleas and the 
laboretory’s strict adherence to it are esseatiel for obteiaing and 
meintaiaing Navy approval. Certain basic requirements are stressed--e 
laboratory QA coordinator (LQAC), the use of accepted eaelyticel methods, 
careful documeatetion of chain of custody (COC); corrective action policy, 
and use of control charts. The laboratory-•pprovel process end subsequent 
laboratory reporting requirements provide the mechanism for verifying 
that a laboratory is adhering to its QA end work plea. 

1 
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Currently, mo8t IRP rtudies do not iacludo l aalysia-of air, plaAt, 
or tissue semplas. Future revisions that will iacludr more discussion 
as to available methods for biota and air are planned. If questions on 
these methods arise, the NCR may be consulted et the Martin Marietta 
Energy Systems, Inc. , Analytical Chemistry Department at the Oak Ridge 
Gaseous Diffusion Plant. Where Environmental Protection Agency (EPA) 
methods are not available for biota, methods from other agencies and 
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 APPROACH 

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. 4.4, 
the discurslon of QC 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 lebora- 
tory, although certain areas murt be addressed. 

In order for the above approach to work, emphasis must be placed on 
effective connnuaicatioa 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 con8tructive review and 
evaluation. 

1.3 LEVELS OF QC 

Data quality objectivea (DQOs) are requirements needed to support 
decisions relative to the various stages of remedial actions. Throughout 
the project plmniag proce88, DQOs are supplied through qualitative and 
quantitative statements. They are specified in such documents aa sampling 
plans, work plans and QA plans. Five general levelr of analytical options 
to support data collection are identified by Comprehensive Environmental 
Response, Compen8atioa and Liability Act (CERCLA). The Navy has adopted 
three of the analytical levels as QC requirements. They are D, C, and 
E, which correlate with Levels 3, 4, and 5 described in Data Quality 
Objectives for Remmdirl Roaponse Activities Doveiopawnt Process by the 
EPA. These levels are.based on the type of site to be investigated, the 
level of accuracy and preciaioa required and the intended use of the data. 
The level of QC required at the site will be decided. by the Navy EIC. 
Analytical requirements for the remaining two levels have not been def iaed. 
Table 1.1 outline8 the basic QC requirements at each level. The laboratory 
method requirements for each level of QC are outlined in Sect. 7. 



Table 1.1. Overall plan for QC based on typo of site 

Dw Type of 
love1 s1 Site‘ QC Requlraments 

3. la. 
Lovrl D 

4 kj0r 
Won-NPL 
level C 

5 Non-W 
level E 

PE 
rrqle 

PE 
sample 

PE 
suple 

Laboratory' QN Plan 
audit review 

Laboratory' CJA Plan 
audit revlr 

Laboratory' QA Plan 
audit rovieu 

Use CLP 
proco&lrcls 

Use EPA- 
approved 
Bethod* 

Use EPA- 
approved 
Dethods.' 
Ilon-EPA 
motbods for 
ttssue and 
axplostves. 

Monthly 
revlew 

Monthly 
revlen 

Monthly 
review 

10% field 
duplicates 
report 

10% field 
duplicates 

5% Field 
duplicates 

CLP 
validation 

Review of 
final data 

Revlw of 
final data 

w 

'QC criteria for DQO levels 1 and 2 has not been deflned. 
'All laboratory audits will be performed by the IICR. 
*Includes methods from SW 846, Amercian Soctety for Testing Materials, and Federal ReRglster. 

ClP l Contract Taboratory protocol 
PE - Perfomancr evaluation saplos 
DQD - Data quality obJectWe 
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1.3.1 Level D QC 

Level D QC is to be used for sites that are on or about to be on 
the National ‘Priorities List (NPL). Thrse sitrs are typically near 
populated areas and arm likely to UAdergO litigatioa. Level D QC 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 deficioacie8 found dUriAg the audit, 
and provide monthly progress reports (MPRs) on QA. There activities will 
be administered and evaluated by the NCR. This audit and the analysis 
performance sample are in addition to those related to the EPA Superfund 
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 deliverables. 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 
specified by the EPA Superfund Program. 

1.3.2 Level C QC 

A site requiring Level C QC would be,a site mar a populated area, 
not on the NPL, and not likely to be undergoing litigatioa. The Level C 
QC includes review and approval of the laborstory QA and the site work 
plan. The laboratory must successfully analyze a performance sample, 
undergo an audit, correct drficieacies found during the audit, and provide 
MPRs on QA. The laboratory that performs Level C QC must have passed 
the performance sample furnished by the Superfund CLP 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 require8 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 
discussion about these methods is presented in Sect. 7. The laboratory 
must successfully analyze a performance sample, undergo an audit, correct 
deficiencies found during the audit, and provide MPRs on QA. These audits 
will be administered and evaluated by the NCR. The Navy audit and per- 
formance sample are required in addition to any specified by the EPA 
Superfund Program. 

1.3.3 Level E QC 

A site requiring Level E QC will be located away from a populated 
area, will not be an NPL site, and will have a low probability of liti- 
gation. Level E QC includes review and approval of the laboratory QA 
plan and the site work plan. The laboratory must successfully analyze a 
performance sample, Undergo an audit, correct deficieacies found during 
the audit, and provide MPRs on QA. For Level E, the laboratory is not 
required to have passed a CLP performaaco sample. Level E allows the 
use of non-CLP methods but requires that the methods be accepted EPA 
methoda liated in Tables 7.1 through 7.5. All methods used must be EPA 
or equivalent. Further discus8ioa about these method8 is presented in 
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Sect. 7. Level E QC is 8180 appropriate for analysis of the contents of v 
underground storage tanks where the samples are. primarily pura product 
or wart*. 

1.4 ROLES MD RESPONSIBILITIES 

As indicated in Fig. 1.1, the organizations involved are NEESA, the 
Navy Engineering Field Division (EFD), and the subcontractors. Each 
organization has multiple tasks and groups that support the project. 
Fig. 1.1 includes the structure of the organization related to the IRP 
process. A brief description of the key roles and r8SpOBSibilitieS is 
1 isted. 

1. Navy Energy and Environmental Support Activity 

NEESA is responsible for ensuring that the quality of laboratory 
analyses performed during the various phases of the IRP is acceptable. 
NEESA is also responsible for managing the NCR. 

2. Engineering Fi~?d Division 

The EIC at the EFD provides the site information and history, provides 
logistical assistance, specifies the site requires invrstigatioa and 
reviews results and recoaxaendatioas. 

3. Engineer in Charge 

The EIC is responsible for coordinating procurement, finance, and 
reporting; for ensuring that all documents are reviewed by the NCR; 
for corpmwicating comments from the NCR and other technical reviewers 
to the subcontractors; and for ensuring that the subcontractors 
address all the comments submitted and taks appropriate corrective 
act ions. 

4. NEESA Contract Representative 

The NCR is respoasible for ensuring that each project has 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. Engineering.Subcoatractor 

Each project has an engineering subcontractor that specializes in 
setting up the sampling for IRP studies, evaluatiag the hydrology 
and geology of a site, assessing risks of coatamiaatioA, and deSignin 
and implemeating clean-up techniques. Each engineering firm is 
required to have a laboratory available to perform s-10 aaalysis. 
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‘NCR-MARTIN MARIETTA ENERGY SYSTEMS, INC. 

Fig. 1.1. QA Organization 
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The oagiassrfag firm also employs drillers and other persoaael to 
prrforra IRP tasks. The engineering fine submits a site-specific w 
work plea. 

6. Aa+lytical Labomtory 

The analytic81 loboretory is rmployod by the eagiaaeriag firm and 
must adhere to the laboratory requiremoats in this document. The 
laboratory is required to prepsro end submit a laboratory QA plan, 
to analyze and submit the results of proficiency testing, to submit 
to an on-site inspection, and to correct ray deficioacies cited during 
inspection by the NCR. The laboratories are required to identify a 
LQAC responsible for overall QA. The LQAC must not bo responsible 
for schedule, costs, or personnel other then QA assistrats.. It is 
preferred that the LQAC report to the laboratory director. The LQAC 
must have the authority to stop work oa projects if QC problems arise 
which affect the quality of the data produced. 
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2. APPROVAL PROCESS 

Prior to begiaaiag any field studies or analysis of samples from the 
field, ..coatract 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. 

2.1 OVERVIEW 

Laboratory approval is necessary to ensure that contract laboratories 
meet the minimum requirements for a QC program that facilitates the 
generation of data of defenaible accuracy and precision. Specific 
objectives of the approval process are as follows: 

. to communicate Navy’s QC requirements to the laboratories, 

. to verify that such requirements are being met by each laboratory 
prior to analysis of Navy field samplea, 

0 to establish plans for maintaining the QC program while work is being 
done for the Navy, 8ad 

. to ensure that proper connnuaication 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 aa approval process that 
includes the.fOllOWing elements: 

l proficiency testing through analysis of performance samples, 

. laboratory inspection and audit, 

. reviewing laboratory QA plans, 

. reviewing site-specific QC plans, and 

. reviewing of sampling plans including QC procedures. 

The overall process and the above elements are described in detail 
in the reminder 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 laboratory. 
The engineering subcontractor is respoasible for supplying a site-specific 
work plan to the NCR. The laboratory and engineering coatr8ctors are 
required to prepare a site-specific work plan and laboratory QA plan. 
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OWQ. no. K~o-rr-arl-nr 
IU) 

. 
DRAFT 
LAB QA/QC PLAN 

DRAFT WORK PLAN 

SUBMITTED 
SAMPLE SENT 

SUBMII-I-ED 
. . 

NCR LVALUATES 
PLAN 

REVIEWED BY PERFORMANCE 
SAMPLE DATA 

NCR SUBMEFD To 

I REVIEW DRAFT WORK PLAN 

. f 

REVISE PLAN 

BEGIN WORK 4 

YES 

YES 

Fig. 2.1. Approval and Raviow Proam 
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The site-specific work plea shall include a section oa QA. This 
section shall either outline the field and laboratory QA or shall reference 
documents vhich outline the QA procedure8. The laboratory shall suc- 
cessfully 8a8lyze proficieacy samples. The site-specific work plan, QA 
plana* -_ and the results of the proficiency test are submitted to the NCR 
who will evaluate this information. The QA plans, the prof icieacy test 
results, and a draft work plan shall be received and l valuatad by the 
NCR prior to scheduling a laboratory insprction. Based oa the results 
of these evaluations and the inspection, the laboratory and engineering 
firm may be required to revise their QA plaas, to retest 8 proficiency 
sample(s), to revise the work plrn, or to prepare and implement a correc- 
tive action plan addressing deficiencies cited during the inspection. 

Approval to begin work on samples is based oa a combination of 
satisfactory QA plans and a site-specific work plan, srtisfactory results 
of proficiency testing , and acceptable laboratory inspection. Approval 
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, 
the engineering contractor may only need to submit the site work plan, 
and work may proceed. If the laboratory’s past performance was satis- 
factory but it has been longer than a year since a performance sample 
was analyzed, the laboratory must successfully analyze a aev performance 
sample. 

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

Figure 2.2 shovs a flov diagram of the reapproval process. 
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owe. no. lc/o444rr 

1) HAS LAB PERFORM 
REQUESTED ANALYSIS IN 
PREVIOUS NAVY WORK? 
2) WAS PAST PERFOR- 

NO 

NCR 
REVIEWS SOP/METHOD 

1) MAY REQUIRE MORE 
PE SAMPLES 

2) MAY REQUIRE SECOND 
AUDIT 

3) MAY REQUIRE REWRITE OF 
METHOD/SOP 

SOP/METHODS 
PE SAMPLES, AUDITS 

NO 

. 
LAB CORRECTS 

1 
DEFICIENCY 

1 APPROVED TO BEGIN WORK b- 

Fig. 2.2. Laboratory Reapprowl Process 
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3. SITB-SPtcxFxC qc B 

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

3.1 cm OF srxz-SPECXFIC Qc s8crxoN 

1. The laboratory must be identified along 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 must be made to the appropriate corporate or laboratory 
QA plans uhich contain pertinent inforxation. 

4. A discussion of COC and shipping practices must be provided. 

5. Tables of the following shall be included. 

l Analytical methods and numbers of samples of each mtrix to be 
collected at each site. 

l List of analytes to be identified and qusntitated. 

l List of holding times, preservatives, amouat of sample required, 
and container requirements. 

l List of the number, type, and matrix of field and laboratory QC 
samples by site. This includes trip blanks, equipment rinsates, 
field blanks, field duplicates, laboratory method blanks, labora- 
tory matrix spikes and duplicates. 

l List of sample volume and bottles vs method. 

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

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

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

3.2 STATS AW REGXON ~NNtSXlSQCPLAN 

In addition to, or in place of, the requirements in this document, 
those requirements specific to the state or EPA region applicable to the 
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site shall be considsrsd. Any stats- or region-spscif ic requests must 
be addressod in ths sits work piss. 

3.3 SAMPLING DESIGN 

Every sita is unique in its own way. To this end, a sampling 
rationale shall bo included with the work plan. The rat ionale should 
define and explain thoroughly the sampling statistics, the equipment 
involved, and anticipating data to be gained by this proposed methodology. 

3.4 PRESERVATIVES 

After samples have been taken, they shall be sent to the laboratory 
for analysis within 24 h after collection to ensure that the most reliable 
and accurate answers will be obtained as a result of the analysis. The 
holding time begins from the date of collection in the field. Preser- 
vat ives 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 Register; SW-846 3rd ad.; and CLP is presented. The 
site-specific plan shall outline which preservatives will be us8d, and 
it shall be based on these tables. Freezing of samples shall not be 
permitted. 

3.5 SAMPLE CONTAINBR CLEANING PRGCDDURES 

In gener81, glass bottles with Teflon lids are used for organic 
samples, while polypropylene is used for metals and other inorganics. 
The following specifies the bottle cleaning required. If precleaned 
bottles are purchased, this must be noted in the work or field QA plan 
and approved by the NCR. If precleaned bottles are u&d, a certificate 
indicating that the bottles are analyte free must be provided. 

3.5.1 Cleaning Procedure for Glass Bottles 

1. Wash glass bottles, Teflon liners, and caps in hot tap water with 
laboratory-gr8de 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 deionized watrr. 

4. Rinse three times with ASTM Type I deionized wster. 

5. Rinse with pesticide-grade methylene chloride using 20 mL for l/P-gal 
container and 5 mL for 4- and 8-0s contsiners. 

6. Oven dry at 12S’C. Allow to cool to room temperature in an enclosed 
contaminant-free environment. 
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Table 3.1 Required containers, preservation techniques, 
and holding times 

(40 CFR, Part 136, July 1, 1987) w 

- 1111111 - *.a -mm* 

PG 
;p G 

Goz 
G 
PO 
PG 
PG 
PG 
PG 
PG 
C 
00 
PG 
PG 

PG 
PG 
PG 
PG 

OD 
OD 

G. T-Q 

49 - 
IO arc 
u - 
20 a 

m 
9- 
-- 



16 

Toblo 3.2 Praaervative and holding timor. for the CLP 

Parameter Container Preservative 
Holding Time 

Soil Water 

Volat iles Water - 40-mL Cool, 4’C 10 days 10 days 

by w glass vial with 
chromato- Teflon-lined 
graphy/mass septa 
spectroscopy 
(GC/MS) 

Soil-glass with 
Teflon-lined 
septa 

PCB/ G, Teflon- 
pesticides lined-lid 

Extractable G, Teflon 
organics lined-lid 

Metals 

Mercury 

Cyanide 

P, G 

P, G 

P, G 

Cool, 1’C 

Cool, 4’C 

HNO, to pH<2 

HNO, to pH<2 

NaOH to pH>12 
Cool 4’C 
add 0.6 g ascorbic 
acid if residual 
chlorine present 

Chromium VI P, G HINOt to pHt2 

Extract 
within 
10 days, 
analyze 
40 days 

Extract 
within 
10 days, 
analyze 
40 days 

6 months 6 months 

30 days 

14 days 

24 h 

Extract 
within 
5 days, 
analyze 
40 days 

Ext tact 
within 
5 days, 
analyze 
40 days 

30 days 

14 days 

24 h 

7. Place liners in lids and cap containers. 

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

3.5.2. Cleaning Procedure for Bottles Used for Volatile Orgonics 
(40-n& Glass) 

1. Wash glass vials, Teflon-backed septa, Teflon liners, and capa in 
hot tap water using laboratory-grade nonphosphatr detergent. 
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. Tablo 3.3 Preservativea and holding time8 for 
EPA document SW-846 (3rd ad.) 

: 

Parameter Container Preservative 
Holding Time 

Soil Water 

Volatilss 
by X/MS, 
and GC 

PCB/ G, Teflon- 
pesticides lined lid 

Extractable 
organics 

Metals 

Mercury 

Cyanide 

Water - 40-n& 
glass vial with 
Teflon-lined 
septa 

Soil-glass with 
Teflon-lined 
septa 

G, Teflon- 
lined lid 

p, G 
p, G 
p, G 

Cool, 4'C 14 dsys 14 days 

Cool, 4'C Extract 
within 
7 days, 
analyze 
40 days 

Cool, 4'C Extract 
within 
7 dayr, 
an8lyxe 
40 days 

HNO, to pH<2 6 months 

HNO, to pHt2 30 days 

NsOH to pH>12 14 days 
Cool 4'C 
add 0.6 g ascorbic 
acid if reeidusl 
chlorine present 

Chromium P, G HNO, to pH*2 24 h 

Extract 
within 
7 days, 
anslyze 
40 days 

Extract 
within 
7 days, 
anslyze 
40 days 

6 months 

30 days 

14 days 

24 h 

2. Rinse three times with tap water. 

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

4. Oven dry vials, septs, and liners at 12S’C. 

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

6. Seal 40-n& visls with septs (Teflon side down) and cap. 
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7. Store in contaminant-free ares. 

3.5.3. Cleaning Procedure for Polyethylene Bottles 

1. Wash polyethylene bottle8 and caps in hot tap rater with lsborstory- 
grad nonphosphate detergent. 

2. Rinse with 1:l nitric acid (metals-grade), ASTM deionized vster). 

3. Rinse three times with ASTN Type I deionized water. 

4. Invert and sir dry in contsminsnt-free environment. 

3.5.4. All Bottles Should Be 

1. Capped and labeled with sample numbers and packed in cool&r or box. 

2. Stored in contaminant-free ares. 

3.6 ORGANIZATION AND PERSONNXL 

All msnsgement personnel responsible for performing field ssmpling 
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 FIELD QC SAMPLES 

Although the number of QC ssmples changes, the types of field QC 
samples remain the ssme regardless of the level of QC implemented. 
Table 3.4 lists the percentage of field QC ssmples per level per supple 
matrix. A sampling event is considered to be from the time the ssmpling 
personnel arrive at the aits until these personnel leave for more than a 
day. An exsmple of two events would occur if ssmpling personnel went to 
a site for three weeks, drilled borings, and put groundvster wells in 
place. During this visit, soil and water esmples were collected. The 
sampling crev left the site for two months, thur concluding the first 
ssmpling event. The crev lster returned to collect another set of 
groundwater ssmples over a three-day period. The second visit would 
constitute the second ssmpling event. 

The folloving informstiondefinea and l xplsinethe blanks, duplicates, 
and referee samples. 

1. Trip Blanks 

Trip blanks are defined as ssmples which originate from snslyte-free 
water taken from the laboratory to the ssmpling site and returned to 
the laboratory with the volatile organic (VOA) suaples. One trip 
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Table 3.4. Fteld QC tarples Per tagllng event 

Type of . . 
Sanpls 

Level C Level D Level E 
Metal Organic Metal Organic Metal Organic 

Trip blank MA l/cooler MA' l/cooler M4' l/cooler 
(for volatlles 
only) 

EquIpsent 
fInsate 

l/day l/&y l/day l/day l/day l/day 

Field blank l/source/event for all levels and all analyter 

Ffeld 
dupltcates' 10% 10% 101 10X s% 5x 

Retares 
duplfcate' 

'HA - Not applicable. 
'Samples are collected daily; however, only rwlet troa every other 

day are anrlyzed. Other saaplet are held and analyzed only lf rvldence of 
contamlnatlon exists. 

'The duplicate must be taken free thr same sample which will become 
the laboratory matrlx/splke duplfcate for organlct or for the saaple used 
as a dupltcate In Inorganic analysis. 

blank should accompany each cooler containing VOAs, should be stored 
at the laboratory with the samples, and analyzed by the laboratory. 
Trip blanks are only analyzed for VOAs. 

2. Equipment Rinsstes 

Equipment rinsstes are the final analyts-free water rinse from equip- 
ment cleaning collected daily during a sampling event. Initially, 
samples from every other day should be analyzed. If anslytes pertinent 
to ths project are found in the rinsste, the remaining samples must 
be analyzed. The results from the blanks will be used to flag or 
assess the levels of anslytes in the ssmples. This comparison is 
made during data validation. The tins&tea are analyzed for the same 
paremeters as the related samples. 

3. Field Blanks 

Field blanks consist of the source water used in decontamination and 
steem cleaning. At a minimum, one field blank from each event and 
each source of vster must be collected and analyzed for the same 
parameters as tharelaked samples. 
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4. Fiald Duplic8t8s/Splits 

Duplicates or splits for soil esmples are collected, homogenizsd, 
and split,. All ssmples except VOAs are homogenized and split. 
Volatilea are not mixed, but select segmsnts of soil are taken from 
the length of the core and placed in 4O-mL glass visls. Cores may 
be sealed and shipped to the laboratory for subsunpling if the proj- 
ect deems this appropriate. The duplicates for vster ssmples should 
be collected simultsneously. Field duplicates should be collected 
at a frequency of 10% per sample matrix for Levels D and C. For 
Level E, the duplicates should be analyzed at a frequency of 5%. 
All ths duplicates should be sent to the primsry laboratory respon- 
sible for analysis. The ssme ssmples used for field duplicates shall 
be split by the laboratory and be used as the laboratory duplicate 
or mstrix spike. This means that for the duplicate ssmple, 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 
regulstors (state or region) collect split ssmples or if a special 
problem occurs in ssmple snslysis or collection. These duplicates/ 
splits are collected and analyzed in addition to the field duplicates 
mentioned in the previous paragraph. 

3.8 C?lAIN OF CUSTODY 

Samples, other than those collected for fn situ field messurements 
or analyses, are identified by using a standard ssmple label which is 
attached to the ssmple container. The ssmple labels are sequentially 
numbered and are accountable. The following informstion shall be included 
on the sample. label. 

I. 
2. 
3. 
4. 
5. 

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

Site nama. 
Field identification or ssmple station number. 
Date and time of ssmple collection. 
Designation of the ssmple as a grab or composite. 
Type of sunple (mstrix) and a brief description of the ssmpling 
location. 

If a ssmple is split vith another party, ssmple labels vith identical 
informstion shall be attached to each of the ssmple containers. 

The COC record is used to r&cord the custody of ssmplos and shall 
accompany ssmples at all times. The folloving infonnstion shall be 
supplied to complete the CCC record. 
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1. Project nsms. 
2. Signature of samplers. 
3. Sampling station number or ssmple number, date-and time of collection, 

grab or cornposits ssmple designstion, and 8 brief description of the 
typo of sampls and sampling location. 

4. Signsturss of individusls involvsd in sampls trsnsfsr (i.e., relin- 
quishing and accepting ssmplss). Individusls receiving ths 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 to 
the laboratory of ths particular analyses required for each ssmple and 
provide further evidence that the CCC is complete. 

COC records ‘initiated in the field shall be placed in a plastic 
cover and taped to the inside of the shipping container used for sample 
transport from the field to the laboratory. 

3.9 SHIPPING REQUIWHEtSTS 

Shipping contsiners shall be secured using nyloa 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 bra&king the seal. 

Samples which must be kept at 4’C shall be shipped in insulsted con- 
tainers with either freezer forms or ice. If ice is used, it shall be 
placed in a contsiner so that the water will not fill the cooler as the 
ice melts. The samples shall be shipped within 24 h of collection to 
allow the laboratory to meet holding times. The Department of Trsnspor- 
tation regulstions shall be used for packaging, quantities of shipment, 
and the way ssmples are sent. Each subcontractor responsible for ssmpling 
shall become familiar with the regulstions. 

Copies of the signed COC forms shall be delivered with the data 
packages. The originsls shall remsin on file with the contractor or 
with the laboratory. 

3.10 SANPLB RECsIP!P 

Upon receipt , the laboratory shall sign and keep copies of the air 
bill. The COC shall be signed. The temperature of the cooler shall be 
measured. and documented. The condition of ths ssmples shall be documented. 
If any breakage or discrepancy arises between COC, sample labels, and 
requested anslysis, the sampls custodian will notify thm engineering 
subcontractor. Ths pH of incoming ssxaples shall be checked and documented 
upon receipt. Any discrepancy or improper presorvstion shall be noted 
by the laboratory as an out-of-control event snd shsll bs documented on 
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an out-of-control form vith the corrective action taken. The out-of- 
control form #hall bo l iqned and dated by the custodian and any othw 
person reaponrible for corrective action. 
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4. LABORATORY QA PUN REQUI- 

An eeeontirl step in the sequence of events leeding to Navy approval 
of contkrct laboratories is the preperation and occeptence of a QA plan 
for each laboratory. 

The contents and fonnet of an acceptrble plan are described below. 
If the laboratory has a general QA plan in place, this should be sent 
for review. In this case, a site-specific QA plan may not be needed. 
Any deviations or additions to the normal laboratory QA should be docu- 
mented in the site-specific work plan. 

4.1 PURPOSE AND SCOPE 

The QA plan is a statement of the laboratory’s approach to ensuring 
that quality data are generated from the anelyeie of Navy samples. In 
the context of laboratory approval, the plan provides a basis for evalu- 
ating a laboratory’s QC procedures. This evaluation includes a critical 
review of the plan and verification of the laboratory’s adherence to the 
plan through inspection.. 

4.2 ORGANIZATION AND CONTENTS OF PLAN 

The itema listed belov may be presented in any order that the W 
laboratory desires; however, the list includes the items that are required 
in the QA plan. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
ia. 
19. 

Title Page with Provision for Signatures 
Table of Contents 
Organization and Personnel 
Personnel Training 
Sample-Handling Practices and COC 
Material Procurement and Control 
Facilities and Equipment 
Equipment Maintenance 
Analytical Procedures 
Calibration 
Limits of Detection 
Anelyeie of QC Samples and Documentation 
Out-of-Control Events and Corrective Action 
Data Evaluation and Data Reduction 
Holding Timen and Preservatives 
Internal Laboratory Audits and Apptovele from Other 
Document Control 
QA Reports to Management 
Accuracy, Precision, and Completnesr 

Agencies 
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1. Title 0880 vith Provisions for Signature 

2. 

3. 

4. 

5. 

6. Material Procurement and Control 

7. Fat 11 it lee 8nd Equipment 

a. Equipment M8inten8nce 

A title pege vith provision of 8pprov81 eign&turee 8nd date of revi- 
sion shell be provided. 

T8ble of Contents 

A trble of contents ah811 be provided. 

Labor&tory Organizrtion and Personnel 

This section provides 8n overviev of the labor&tory org8niz8tion as 
it relates to implement8tion of the QC program. The roles, reepon- 
eibilitiee, 8nd 8uthority of key 18boretory personnel are described 
vith amph8eie on the 8uthority given the LQAC vith teg8rd to QC 
monitoring, reporting, and corrective 8ction. 

An appendix ah811 cont8in 8 list of all the personnel, their 8eeign- 
mente 8nd reeponeibilitiee, degrees of educetion, and the ye&to of 
applicable experience. 

Personnel Tr8ining 

The pl8n ah811 eddreee how personnel 8re tr8in.d in lebor8tory 
methods, in QC, 8nd in safety policies. 

Sample-H8ndling Pr8cticee and COC 

This section ah811 include tr8cking of samples through the labora- 
tory, receipt of e8mplee, verific8tion of preeerv8tion, login of 
samples, 8nd COC. SuPple etorrgo 8nd diepoe shell 8180 be included. 
Prep8r8tion of bottles 8nd gleeev8re v8ehing ah811 8180 be included. 

This section ah811 include 8 description of procedures for purch8eing 
materiale, qu8lity inepection prior to use in e8mple 8n8lyeie, 
chemic81 and et8nd8rd inventory, solvent etor8ge polfciee, 8nd 
laboratory vaete diepoe81. 

A list of basic types of equipment, ye8r of purch8ee, 8nd general 
deecription of the f8cility assures th8t the 18bor8tory is 18rge 
enough to h8ndle the eunple lo&d expected 8nd thet the equipment is 
c8p8ble of performing the 8n8lyeie. 

This section ah811 include gener81 infonwtion as to vho performs 
both nwjor, preventive, 8nd d8y-to-d8y mrinten8nco 8nd hov it is 
documented. 
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9. Amlyt ical Procedures 

Thfe section shell contein 8 list of 811 procedures that the lrborr- 
tory offers (by method number And matrix) in the event that future 
work IMJ require en81yeee not specified in the SOY. 

Any method variances must be reported, And any documentation from 
EPA for approvals-of-method v8ri8ncee ah811 be presented to assure 
that they are known prior to sample an8lyeie. 

The laboratory policy and implementation procedures shall 8mphASiZ8 
that methods are aVAilable to the analyst. 

10. Calibration 

This section shall include c8libr8tion procedures by inlt~ent 
type p CAlibrAtiOn frequency, ref8renca standards used, calibr8tion 
acceptonce criteria, and c&libration document8tione procedures. 
Calibration applies to both instruments such as gas and liquid 
chrom&tography, GC/HS, inductively coupled plreme (ICP), atomic 
absorption (AA), infrared and ultrrviolet Sp8CtrOSCOpy, and wet 
Ch8miCAl methods. 

The method for assuring that b&lPnCeS, r8frigerAtOr8, and Ovens are 
accurate and hov these pieces of equipment are checked must be out- 
1 ined. Be18ncee and ovens must be checked prior to ueo. B818nces 
must also be checked .by an outside company l nnu8lly. 

11. Limits of Detection 

The loborrtory sh811 indicrte what the typical method-detection 
limits are for water, soil, And any other m8triX CofXWnly an&lyzed 
by the laboratory, with the understanding th8t this varies with the 
38mple matrix. The procedures for determining the limits of detec- 
tion for e8ch type of method And the frequency of detection limit 
verification sh811 be outlined. 

12. Analysis of QC Somplee and Documentrtion 

This section ah811 suaarmrize the QC procedures and documentation to 
be used in the day-to-day Op8rAtiOn of the l&bOr&tOr]r. The die- 
cueeion shall emph8eize the folloving: 

l 8nelyeie of field, method, And reagent blanks) 

. an8lyeie of duplicates, spiked e8mplee, spiked labor&tory blanks, 
and reference dr control standard8 such as EPA check et8ndarde; 

. the criteria used to eet&blieh w&rning And action limit8 for the 
above types of QC Samples; 
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13. 

l documentation and eX8mpleS of control d&t8 and control charts 
(se0 Sect. 4.4) for axpl8n8tion of Control Chart8 And their usage; 

0 the friquency of blanks and other QC e8mplee 8nd controls; 

l hov the d&t& from the QC sunplea are reported and revievod; 

l who revieve and m8kee decisions from the QC d&t&; 

l details of hov requiremente of minimumcontrol progrlm in Sect. 8.2 
will be met; And 

. verification of c8~ibr8tion. 

Out-of-Control Events and Corrective Action 

This section shall cont8in 8 definition as to the types of out-of- 
control occurrences, how these occurrences are documented, And vho 
is responsible for correction And document8tion. It is recognized 
that several out-of-control events occur. Four ex8mplee are given. 

l Obeerv8tione Corrected at the Bench - If the c8libr8tion of an 
instrument is not line&r, the analyst m8y find this and correct 
it prior to continuing to analyze 88mplee. The lAbOr&tOry may 
document thir and note th8t the corrective action vee to recali- 
brate and that no 88I8pleS Vere Affected, 8s none uere l n&lyeed 
prior to calibr&tion. 

l Corrective Actions Taken by Supervisor - A eutrix spike recovery 
is out of control and the lAbOrAtOry supervisor finds this after 
the samples for the day have been analyzed. .The eupervieor shall 
document that the lAbOrAtOry blank spiked with surrogates or 
StAndArdS v&e in control and that other eunple spikes were in 
control; theraf ore, no reanalysis of the sample is required. 

l Corrective Actions at the Receiving Level - If the suople is 
broken, the l n8lyet m8y note this end document whether or not 
more SUnpie iS AVAilable. If no more e8mple iS AVAilAbl8, the 
customer shall be notified and the decision documented. 

l St8tietic8l Out-of-Control Events - If 8 control chart iS being 
monitorad and the measured por8meter exceeds the 99% confidence 
limit then expl8nation ah811 be documented as to when the para- 
meter exceeded etatieticel limits. 

l Procedures ah811 be outlined as to whrt corrective action is 
taken if an out-of-control event occurs and hov it is docu- 
mented 8nd used to improve laboratory perfornunce. The docu- 
ment8tion ah811 be e&oily used by all personnel and ah811 be 
part of routine lAbOrAtOry procedure. 
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14. DatA RVAlUAtiOn And D&t& Reduction 

A discussion of data evolution procedures for 88Ch an8lytic8l method 
as well as for an entire d&t& set sh811 be included. The process 
of certification of reviewed data Shall be outlined with an eXpla- 
nation of how suspect data are flagged if they are suspect but still 
reported. 

15. Holding Times and Preservatives 

The document shall include labor8tory policy for meeting holding 
times for sample analysis and how it is 8seured that these are met. 
The sample storage requirements, holding times, and preservatives 
spacif led in tables 3.1, 3.2 and 3.3 8re minim81 criteria for Navy 
approwl. 

16. Internal Laboratory Audits And Approwle from Other Agencies 

A listing of approvals from other agencies and states gives an 
indication of the gener81 qurlity and type of l8bor8tory 8XperienCe 
the orgrnie8tion h&S. If the lAbOr&tOry performe Self-AUditS, the 
frequency and method of documentation shall be outlined. 

17. Document Control 

The QA plan shall outline the flow of documents cont&ining COC and 
d&t&. The pl8n Shall expl8in how documents are checked, signed, 
and filed. 

18. QA Reporte to H&n&gement 

The plan sh811 include the frequency and inform8tion of management 
QA reports. 

19. 

4.3 

Accuracy, Precision, and Completeneee 

The plan sh811 include the l&bOr&tO~'S definition and method of 
evaluating the precision, accuracy, and completeness of measurement 
parameter9 And Of evaluating d&t& Sets. 

CONTROL SAMPLES 

l Procedure8 for assuring that results for s8mplee processed 
during out-of-control conditions are not reported shall be 
outlined. 

.* 0 The conditions necessary to reeet8blieh control and criteria 
for assuring the system is oper8ting properly. 

Control suoplee are those samples cont8ining known concentrations 
of analytee that are introduced into a run of environment81 88mples to 
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monitor the perf onaance of the analytic81 system. .Control samples 
involving duplic&tee, blanks, 8nalytical et8nd8rde, referOnC8 III8teri818, 
and spikes c&n be used in different pheeee of the over811 l nelyeie from 
sampling through etor&ge, tr&neport&tion, and prOp&r&tiOn to the analyti- 
cal method itself. The choice of types of controls relatee to the 
an8lyeie ph&Se(S) to be controlled And the informetion (e.g., precision, 
accuracy, interferences, recovery) to be developed. 

The QA plan daecribae generally how and where such control mechanisms 
are used by the lAbOrAtOry. Control materials m8y be purchased from 
commercial sources, the N&tionrl BUreAU of St&ndarde, or the EPA. A brief 
description of a8ch control e8mple (or set of 88mplee) used Oh811 be 
provided in the MPR, subsequent to its introduction, And Oh811 cover the 
following items. 

1. Where the control sunplea are m&de. 

2. How they are mode. 

3. How many are mode end with vh8t frequency. 

4. How they are used. 

. PhySiC&lly (e.g., placed in the eunple tr8y along with 14 environ- 
mental e8mplee just before the samples enter the processing stream). 

l AnAlytiC&lly (e.g., used to determine the recovery factor of the 
procedures; used to check for interferences). 

5. Frequency of an8lysie of control sample. 

4.4 CONTROL CHARTS 

Control charts provide 8 useful tool in 8eeeeeing QC efforts And 
improving proceeees through gr8phic diSpl8yS of 8 p&remetsr(e) and its 
variability over time. The parameter plotted on the Chart is usually 
related to Control 88S&plS testing--e ither directly in terme of con- 
centrations or indirectly in tarme of derived inform8tion such as means 
of concentrations, ranges of concentr8tione, percent recovery of spikes, 
relative percent differences based on dUpliC8te reeulte, or slopes of 
least-SqUArSS d&t8 fits. 

The lAbOrAtOry should include in its QA plan, as required in 
sect. 4.2, a brief description of the basic methodology used in control 
charting, covering such COnSid8rAtiOnS as the folloving. 

1. Verific8tion thet the methods are V&lid And vorking properly prior 
to beginning control charts. 

2. Number of control i8mplee per run. 

3. Number of rune &n&lyZed. 
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4. Parameters to be plotted rg8inet time and the generel formulae for w 
developing these p8rametere. 

5. St8tirtic81/m8theemtic8l boeis for ASSigning warning And rejection 
litits on the charts in tonne of, for exemph, stenderd deviation. 

6. Types of shifts, trends, or bi8eee thet mey typicelly be revealed by 
these charts. 

4.4.1 Method Blank/Spike Control Proeram 

Controls are required for only the methods and rn&lytee pertinent 
to the program; The laboratory shall employ 8 me8eurement-control pro- 
gram which, as 8 minimum, consists of monitoring the reeulte of l8bor8torp 
preparation and analysis of control samples using st8tieticrl control 
charts. The basis of this program is to demonetr8te that the laboratory 
method for sample preparation and an8lyeie is working properly. This 
minimum program consists of using the laboratory's distilled and/or 
deionized water and spiking it with known compounds or elements. By 
plotting the results of the method blank spike on control ChArtO, a true 
picture of the act-?a1 proceee of S8mpl8 8nelyeie is obtained with fever 
problems from matrix effects And sample nonhomogeneity. This infona8tion, 
used in conjunction with m8trix spike recoveries, c&n &id in determining 
whether an out-of-control condition is due to l8bOr8tOty problems or 
matrix probleme. Therefore, one batch of control meter181 is the spiked 
labor&tory bl8nk water. The second brtch of control nuteri81 is a soil 
or Sand. This soil can be pulverized And homogenized. If the soil used w 
is knovn to contain some of the an&lytee of interest, then no spiking 
may be required. Addition81 spiking mop be done to an rliquot of control 
soil just prior to sample preparation. The method blank/spike water 
(labor&tory water) should be analyzed when water samples are An&lyZed 
and the method blank/spiks soil analyzed AlOngSide soil or waste samples. 

The analytee selected for spiking should be represent&five of the 
compound close for the organics. It is suggested that the surrogates 
used for vol8tilse And b8ee/nautr&l/8cide (BNAe) 8n8lyeee be used as 
control anolytee for the CC/MS methods. At le8et two peeticidee should 
be used when peeticide methods are performed and one polychlorin8ted 
biphonyl (PCB) when PCBe are .analyzad. For vet chemic81 methods, a 
single spike of an appropriate control for e8Ch method m8y be used. As 
an ex8mple for cyanide, a control of sodium cy8nide from 8 source other 
than th8t used for crlibr8tion may be spiked into.vAter And An&lpZ8d 
alongside the water samples. For the metals, it is suggested thrt at 
least three of the metals typic8lly analyzed by ICP be monitored And that 
each element analyzed by furnace or flame atomic absorption be monitored. 

4.4.2 Control Sample Quality 

The labor&tory QA plan sh811 describe the steps vhich will be taken 
to ensure and verify the quality of the two type8 of Control SuPpl8S of 
Sect. 4.4.1. The QA plan shall address the folloving concerns pertoining 
to the control batches. 
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1. Hov the batch vi11 be selected. 
2. Shelf life of control betch. 
3. Under what conditions the b8tch vi11 be stored. 
4. Hov the batch vi11 be homogenized. 
5. Hov and vhen the individuel 88mplee vi11 be taken. 
6. Hov and vhen the elmple vi11 be spiked. 
7. Hov the batch vi11 be replaced as it is depleted. 
0. How the control Chart8 vi11 be affected by ch8ngee in batches. 

The QA plan shall address the following concerns pert8ining to the 
spikes. 

1. What compound/element will be used to spike. 
2. How the spike m8terial vi11 be selected. 
3. Target concentration of spiking compound/element. 
4. Hov.long the spike is expected to last. 
5. Under VhAt conditions the spike will be stored. 
6. How the spike will be homogenized. 
7. How and when the individu8l sunplea vi11 be taken. 
a. How the spike will be replaced as it is depleted. 
9. Hov the control Chart8 will be 8ffected by changes in spikes. 

4.4.3 Minimum St8tietic8l Control ChArting 

As a miniISUm, the labor&tory shall run tvo Control ChArtO for 88Ch 
anolyte listed in Table 4.1. These ch8rte Oh811 monitor the 18borrtory 
measurements obtained from individu8lly spiked v8ter samples 8nd indivi- 
dually spiked soil samples. 

Each control ch8rt ah811 consist of 8 center line, two v8rning 
limits, and two control limite. The control chart par8metere should be 
calculated according to the formulae provided in Table 4.2. A minimum 
of 20 pointe/ch&rt Oh811 be obtained prior to the initi&l 8ttampt to 
establish the control Chart par8metere. 

If the 18bOrAtO~ does not h8ve 20 points to use in setting control 
chart limits, the recommended EPA recoveries for ths method will be used 
until such time 8s 20 points are 8ttAined. 

4.4.4 Minimum Criteria for an Out-of-Control Condition 

A laboratory process for a p&rticular l nalyte should be considered 
out of stotietic8l control whenever, as 8 minimum, any one of the follov- 
ing conditions is demonetr8ted by 8 control ch8rt monitoring th8t l n8lyte. 

1. Any one point is outside of the control limite. 
2. Any three consecutive points are outside the warning limite. 
3. Any eight consecutive points are on the seem side of the cen~arline. 
4. Any six consecutive points are such th8t e8ch point is larger 

(sculler) than its i~diate predecessor. 
5. Any obvious cyclic pattern is seen in the points. 
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Table 4.1. Typic81 number of 
analyses to be monitored through 

me8eurement control progr8m 

Number An8lyeer 

10 Met818 by AA and ICP 
1 Mercury 
3 Vol8tilee 
1 Wet chamic8le 
1 PCB 
2 Pesticides 
3 Base neutr818 
3 Acids 

4.4.5 Reactions to Out-of-Statieticrl-Control Conditions on 
Control Samples 

The laboratory QA plan shrll describe the steps which vi11 be taken 
in the occurrence of an out-of-strtietic8l-control condition from the 
control ch8rts of Sect. 4.2.3. The steps should be eimilrr to those 
requested in Sect. 4.6 but shall include those actions related to the 
quality And et8bility of the control b&tchee, siunpling, spiking, and w 
handling of the control sunplea. 

4.4.6 Administration of the Control Charts 

The lAbOrAtOry QA plan Shall address the following aspects of admini- 
stering .the control charts of Sect. 4.4.2. 

1. What types of labor&tory ectivitiee the control ch8rte will monitor. 
2. How often control samples will be run. 
3. Hov soon after results are obtrined will ChArtO be monitored. 
4. Who is raeponeible for reading the ch8rte. 
5. Hov will changes in people, equipment, proceeee8 af feet the charts. 
6. Hov often And under vh8t circumetancee will limits be updrted. 

4.4.7 Strtieticol Quality of the Control Charts 

The formulae for the control chert pammeters given by Table 4.2 
are those commonly accepted and used. They are beeed on noreully dis- 
tributed measurements and short-term v8riation. If these bases are 
inappropriate, the ChArtO will not perform as desired. The ch8rte will 
either falsely signal out-of-control verninge more frequently than usual, 
fail to detect existing out-of-control conditions es often as they 
ordinarily would, or both (for different types of Out-Of-Control states). 
In order to correct any problcme due to improperly fitting control ch&rts, 
the lAbOr&tOry m8y propose alternate method8 for setting the control 
chart parameters for those onalytee of Table 4.2. All such proposals 
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T8blo 4.2. Control ch8rt formula for Vatat and 
Soil Control B8tch Program 

Definitions 

Let X1, X8, XY, . ..) XIl (ne20) repreaant tha first n time-ordered 
determin8tions for 8n 8n8lyte of Table 6.2 from either tha v8tar or soil 
control botch program. 

Then, define the following: 

x - 8ver8ge I (l/n)(Xl + X2 + . . . + X,1, 
Ri = 1 xi - X(i-l,l i - 2,3,...,n 
R2 - aver8ge moving range of tvo successi pOint8, 

- [l/(n - l>l[ I X2 - X1 I + 1x2 - x2 I + 

Control Chart Por8meter Estim8tiOn 

P8rameter Symbol 

Centerline CL 

Upper control limit UCL 

Lower control limit LCL 

Upper w8rning limit 

Lower W8rning limit LWL 

Cd2 * 1.128, factor from t8bles for control 
Americen Society for Qu8lity Control) 

. . . + I xn - X(n-l)l I * 

FOrmul8 

X 

ii + 3R2/d2 

3i - 3R2/d2 

ii + 2R2/d2 

ii - 2R2/di 

Ch8rting within n - 2, see 

should includa d8t8 8nd supportive st8ti8tiC81 evidence. Por8ible 
altern8te st8tirtic81 8ppro8che8 c8n includa uring nonp8r8metric tech- 
niques, medi8nS in8te8d of l ver8ge8 for tha centarlinas, idantifying 
sourcea of v8rirtion, U8ing 'long-term V8ri8tiOn in8te8d Of short-term 
v8ri8tiOn in setting ii28it8, 8nd tr8n8fOrXMtiOnS Of tha d8t8. 

4.4.8 Example Of Setting Control Limit8 . 

As 8n exunpla of Betting COntrOl ch8rt p8r8metarr 8nd 8 very brief 
introduction to interpret8tion of the Ch8rt, conridar the following? 
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A sompla is obt8inad from tha b8tch of control soil which 
ha8 been thoroughly mixad and 18 stored in 8 special atmospheri- 
c8lly controlled location. It is c8refully spiked with known 
amount8 of the conrtituent8 of T8bla 6.2 and sent to Sample 
prap8r8tion to be prOCe88ed with 8 cu8tomor’s solid w8sta 

samples. It is 8n8lyZed rlong with tha othar sampler. It is 
subjected to the sama tppas of treatmant as tha othar srmples 
in the b8tch. This scen8rio is repe8ted until 20 control 
sample8 have been an8lyzed. 

The data are listed in Table 4.3. Also shown are calcu- 
lations according to the formulae in Table 4.2. Figure 4.1 
display8 the results of the initial attempt at sizing the data 
to the control chart parameters. The point falling, above the 
upper control limit vas investigated. It was determined that 
the sample had received a double spiking and, thus, was deleted 
from the second iteration calculation of the chart parameters. 
Figure 4.2 shows the second fitting. This fit appears adequate, 
and the Ch8rt is approved by the LQAC authority. Had no 
explanation for the high result been found, the first calcula- 
tions would have been used. The chart would hove been placed 
under a prObatiOnPry condition and its performonce monitored 
with gurrded caution. 

4.5 OUT-OF-CONTROL SVENTS 

The interpretation of control Ch8rtS con reve81 shifts, trends, 
biases, and conditions where ports of tha an8lyticol system are out-of- 
control. The contract 1abOrPfOry should spacify in the QA plan its 
criteri8 of defining rn out-of-control condition related to the different 
zones on 8 control Chlrt [e.g., dat8 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 datr points on one side of the me8n, number of 
consecutive d8t8 points in the middle zone number of monotically changing 
data points, obviously repetitive p8tterns (GPrfield, 198411. 

The labOr8fOrp sh811 identify Wh8t 8ctions will be taken when the 
warning and/or control limits are exceeded. W8ming conditions may Only 
requira more frequent observltions of a piece of equipment, while tej 8CtiOn 
conditions require shutting down an instrument. 

Any incidant th8f del8y8 sample procesrin~ for 8 period of time, 
affects holding timas, or dellys work by mora th8n two d8ys should imme- 
diately be reported by phona to the NCR. The NCR should be informed as 
soon as the problem 18 solved and an l xpl8n8tion givan 88 to the corrective 
action takan. An example of this type of eveni would be the bre8kdown 
of a GC/MS system Used for VOAs which could not ba rep8ired for several 
days. If the labor8tory could not use another instmant in its labora- 

tory, then provisions for another approved lrbor8tory to an8lyZe the 
sample8 would need to be mada. 
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T8bl8 4.3. D8t8 8nd C8lCUl8tiOnS for Control ch8rt example 

Order 
I 

Moving 
Result ranga 

X I XI - XI - l I 

1 12.25 
2 7.52 
3 12.29 
4 10.04 
5 a.48 
6 10.89 
7 9.57 
8 11.40 
9 9.28 

10 11.66 
11 12.06 
12 8.52 
13 11.14 
14 19.56 
15 10.48 
16 9.12 
17 12.79 
18 10.30 
19 5.54 
20 8.93 

4.73 
4.78 
2.25 
1.56 
2.40 
1.32 
1.83 
2.12 
2.39 
0.40 
3.54 
2.62 
8.42 
9.08 
1.35 
3.66 
2.49 
4.76 
3.39 

SUm 211.82 63.0 

First calculations (Fig. 4.1) 

Average = 211.82/20 - 10.591 
Average moving range I 63.09119 I 3.321 

Centerline - 10.591 
Upper control limit I 10.591 + 3 x 3.321/1.128 - 19.423 
Lower control limit - 10.591 - 3 x 3.321/1.128 = 1.758 
Upper w8ming limit - 10.591 + 2 x 3.321/1.128 - 16.479 
Lower warning limit I 10.591 - 2 x 3.321/1.126 I 4.703 

Second Iteration after Removing Point #14 (Fig. 4.2) 

Average - 192.26/19 - 10.119 
Average moving range I 46.26/16 = -2.570 

Centerline I 10.119 
Upper control limit = 10.119 + 3 x 2.570/1.128 - 16.954. 
Lower control limit I 10.119 - 3 x 2.570/1.128 A 3.264 
Upper v8rning limit - 10.119 + 2 x 2.570/1.128 I 14.676 
Lower w8rning limit I 10.119 - 2 x 2.570/1.128 I 5.562 
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Fig. 4.1. Control Chart Example Data and Control Values of Table 4.3 
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37 

Many loboratorim use forma to aid in rapidly toporting out-of- 
control event8 and corrective octioar. One v8y to l xpedit8 the more 
routine out-of-control OCCUrtenc88, which Pr8 fr8qU8atlp corrected by 
the an8ly8t prior t0 running samplea, i8 t0 list th880 on a fOrI& For 

inrtariC8, a form for th8 GC/MS labOr8tOry might li8t evratr such 88 coa- 
timing check strad8rd OUt8fd8 limits, tun8 not m8t, and pO8k are88 for 
the internal standard outside crit8ri8. The amlyst would ch8ck the 
occurrence, not8 thrt th8 item ~88 corrected prior to sampl8 aa8lysis, 
initial, and data th8 form. If form8 for out-of-control events are made 
specific to the group using these, time can be SW8d in documenting 
events and corrective actions (see Sect. 4.2 for examples of out-of- 
control events). 

4.6 CORRECTIW ACTION REPORT 

For out-of-control incidents, it is essential to document the nature 
of the incident and the corrective actions taken to set the system back 
“in control.” A corrective action report, to br signed by the laboratory 
director and the LQAC, should be reported in 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 th8 incident occur? 

- was it corrected7 

3. who - discov8red the out-of-control incidaat? 

- verified the incident? 

- corrected the problem? 

4. What - was the name of the test? 

- was the disposition of the test or control and/or instrument7 

- wa8 th8 nature of the corrective action? 

- will be dOn8 to prevent the reoccurrence of th8 problem? 

5. why - did th8 incident happen (if scientific explan8tioa is 
available)? 

A copy of the subject control charts and other d8t8 describing the 
out-of-control conditions should be includ8d in the corrective action 
report. 

Allout-of-control incident dOCUImnt8tiOn 8ad copier of the corrective 
action reports sent to the NCR should be 
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1. pl8ced in th8 18bOr8tOr]r 8rchiVr r8COrd for th8 88mple(r) in qu88tioa, 

2.. pl8ced in-the LQM'8 fil8 Of inCid8nt8 document8tioa, 8ad 

3. referenced 8ad bri8fly d8ecribed in the MFR. 
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5. PROPICIBNCT TESTING 

Prior to beginning aa8lysis of field sample8, e8ch labOr8fOry must 
analyze prOfiCiOnCy sampl88 for chrmic81 SUb8t8nC88 r8pr8s8nt8tiV8 of 
those anticipated in l avironm8nt81 s8mpl8s. The purpose of proficiency 
testing is to gage each laboratory’s proficiency with samples which are 
designed to mimic field samplas. A second benefit of performance samples 
is to provide a known material from a source outsid the laboratory which 
can be used to evaluate the laboratory's performance. 

5.1 SUBMITTING PROFICIENCY SAMPLES 

Proficiency samples will be provided to the LQAC within ten working 
days of receipt of the site work plan. The samples may 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 to be subcontracted to a second laboratory, appropriate 
proficiency samples must be sent by the NCR to that laboratory as well. 

5.2 RESULTS OF PROFIC:ENCY SAMPLES 

Results of proficiency sampl8 aa8lyse8 are to b8 received by the 
NCR within 20 working days after rscript of the sunpler. The NCR must 
have the data at leaat five working d8yr prior to inspection in order to 
properly evaluate the data. If perform8nce samples at8 to b8 subcontracted 
to a second laboratory, the dat8 report should be seat directly to the 
primary laboratory by the subcontract labor8tory. The entire performance 
data package is then submitted to the NCR. QC drt8 such as blanks, spikes, 
EPA controls, daily calibration check stand8rd8, sample chromatograms, 
mass spectra of identified compound8 and raw absorbance data for metals 
shall be provided. 

5.3 EVALUATION O? PRO?ICIENCT SAMPLB RESULTS 

The NCR will compare the laboratory's ev8lu8tioa of proficiency 
sample results to peer group proficiency sample results. 

Performance will always be acceptable if the labOr8tOry results are 
not st8tistically different from the peer group results, at 95x confidence, 
and no procedural problem8 are found during the laboratory inspection. 
For nOa8CCeptabh results, the records vi11 be revieved to determine 
the cause for the nonconformance. The actu81 limits for a b8tch of per- 
formance samples will be provided only after the batch is discontinued. 
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6. LABORATOR? INSPECTION 

Th8 lobor8tory inspection will occur within 65 d8y8 8ftrr th8 labora- 
tory(s) hove provided th8 first edition of the QA pl8n, th8 Sit80sp8cific 
work plan, and th8 p8rformmc8 samp18 drt8. The inspection vi11 be per- 
formed by an experienced Ch8xi8t from the NCR. The chemist may be 
accompanied by the EIC. 

6.1 PURPOSE OF INSPECTION 

The purpose of laboratory inspection is to verify that the Navy QC 
requirement8 are being met as reflected by th8 laboratory's daily opera- 
tions in adherence to the QC plan received by the NCR. 

6.2 INSPECTION PROCEDURE 

The laboratory inspection involves fOUr ph888s. 

1. Overviev and Orientation 

The inspector m8ets’ with the 18bor8tory aua8gemat, including the 
laboratory director, the LQAC, and Other8 as th8 director deems 
appropriate. Thr objectives of the visit at8 revieved and a schedule 
established. The inspector discu8ses the reviev of the laboratory's 
QAjQC plan and the results of the proficiency te8ting. 

2. ObservPtioa, Examination, and ROVi8V 

According to the schedule, the inspector does the following. 

l Witnesses perform8ace of specified analytical procedures. 

. Reviews sunple handling and storrge procedures. Thr inspector 
will follow the trail of the perfone8ac8 sampl88 through the 
laboratory. 

l Exlmiae8 the QC record8 including QC m8au8ls, instrument calibra- 
tion and m8iaten8nce record8, control ch8rt8, iastrumeat run logs, 
S8Slp18 pt8p8r8t iOn logs, notebooka us8d to document an8lysis, 
corrective action reports for out-of-control events, and perfor- 
rrmace d8t8 generated for other progr8ms such a8 Superfund CLP and 
state drinking water. 

3. Findings 

The inspector conducts an exit interview with th8 labor8tory director, 
the LQAC, and any other labOr8tOry persona81 the director deems 
appropriat8. The inspector suumarizem the finding8 of the visit and 
detoils specific deficienciee to be addres88d by COrrOCtiVO action. 
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RecoNnd8tioa8 rOg8rdfag cortectiv8 8ctioa My br provided. A 
vritten r8pOrt 8uaueeriziag the finding8 18 provided to the LQAC, the 
Navy EIC 8ad NCR, 8ad engia8ering contr8ctor within tea working d8ys 
of the iarp8ctioa. 

4. Corrective Action (if rrquired) 

Within ten d8ys of rec8ipt of th8 findings, the 18bor8tory submits to 
the NCR rnd the EIC a plan to correct th8 d8ficieacier identified in 
the inspection. Thr pl8a should include for 88Ch deficiency, a 
description of the corrective action and a date indic8ting when the 
action is to be implemented or completed. 

A repeat iaspection MJ be required in inst8aces VhOr8 the number of 
deficiencies requiring COrr8CtiV8 aCtiOn 8re compl8x. Repe8t inspec- 
tions will be scheduled for the earliest possible d8te after the last 
corrective action plan is received by the NCR. 

The laboratory Sh811 send a follow-up report which supplies infor- 
m8tioa indic8ting the proof that th8 pl8n h88 been C8rried out. For 
exemple, if no control Ch8rfS exist, then the plan would state that 
these would be in pl8ce by a specific d8t8, and thr follow-up report 
would cont8ia cop188 of th8 control ch8rts. 
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7. ANAL~ICAL KXTHODS 

An aa8lyticrl mothod i8 8 s8riOs of step8 Or prOcrdur88 thrt must 
be peiformed to det8nnine the identity and qu8ntity of aa8lyte in a 
sample. The methods to be employed by the N8vy-approved laboratory fall 
mainly into two categories-- those which h8VO been approved by the EPA 
and those which have been developrd by the Army. Th8 former refer pri- 
marily to the methods presented in the Federal Register of October 26, 
1984 (49 FR 432341, where the EPA has listed -250 pollutants (pp. 43251- 
43258) or pollutant categories and the method(s) by which each must (by 
virtue of final or final interim ruling statur of the methods) be tested. 
The acceptance of methods not Und8r either status will be handled on a 
case-by-case basis among the concerned parties. Non-standard methods 
shall be submitted to the NCR who vi11 discuss the method with Navy and 
EPA personnel prior to use on Navy projects. Other applicable EPA methods 
include the N-846 methods which are applicable to Resource Conservation 
and Recovery Act sites and the Superfund CLPs which are applicable to 
the CERCLA sites. 

Many of the EPA methods are found in th8 dOCUB8nt8tiOn of other 
orgaaiz8tions (e.g., U.S. Geologic81 Service8, ASTM) and are incorporated 
by referenc8 into th8 regulations. Such iacorpor8tioa involves listing 
the orgaaiz8t ion, the specific docum8at and its d8t8, th8 method number 
assigned by the other org8niz8tioa, and pOrh8pS a page number in the 
document of th8 other org8aiz8tioa. Technically Sp88king, to maintain 
the applicability of the regulation, no dOVi8tiOn8 from the given cita- 
tions are allowed by the EPA, even in c88es wh8re an organization (ASTM, 
for example) may have an updated version of the method. However, the re 
are instances where EPA regional offices have gr8nt8d exceptions to dif- 
ferent laboratories for tha testing of various substances. If a labora- 
tory has such a variance, in writing, from the EPA (either to use a 
different ASTM method, for example, than the on8 cited in the October 26, 
1984 Federal Register or to us8 a SOmOVh8t modified method, for example, 
than the on8 cited, in the October 26, 1914 Federal Register), a copy of 
the varianc8 (seat to the NCR) may be us8d to seek Navy approval of the 
different or modified method. It must also b8 shown th8t the conditions 
for which the v8riaace was issued by the EPA are similar to the expected 
condition8 (S8UIpling and h8adling techniques, eavironm8atol m8trix, con- 
centr8tioa range, interfereaces, etc.) in the IRP. 

It is also recognized that the analyst may have some leeway resulting 
from the regul8tioa8 themselves. For inst8ace, in the October 26, 1984 
Feder81 Register, sever81 methods are listed involving GC. Typically, 
in paragraph 8.1.2, these methods allow the aa8lyst "cert8in options," 
provided various subsequent QC requiremeats a.re m8t. For example, the 
EPA allows some flexibility in the procedur88 (and no written permission 
is needed from the EPA) once a sample ho8 been extr8cted and placed into 
the instrument. On the other h8nd, ch8nges in oper8tioas prior to this 
instrumental an8lysis (e.g., prep8r8tioa, stor8g8) would probably require 
written documentation. 
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The Feder81 Register of October 26, 1984 (49 FR 43437) also coat8ins 
a proposed ruling where additional SUbSt8nCOO and methods are listed: 
specifically,.some proposed modific8tions to Tablee IC 8nd ID (T8blOS 7.1 
through 7.5 of. this guid8) of th8 previously mentioned f in81 rule. In 
those cases where a subst8ace/method does not appear on on8 of the earlier 
tables but does occur on one of the proposed listingr, the method in the 
proposed listing is reconxaended by the EPA (Medz, 1985) but without any 
regulatory force. 

For the analytical method to be used in the case of munition-related 
substances, the laboratory should consult the NCR who will fOrV8rd a 
copy(s) of the appropriate method developed by the Army Toxic and 
Hazardous Materials Agency. 

For biota and air samples, the methods must be ev8luated individually 
by the NCR to determine whether they may be used for the work in question. 

A list of references containing methods, st8tistics, 8nd sampling 
information is supplied in the Bibliography of this document. 

-. 

.For Level D QC sites, the current CLP mathods 8nd dOCU#ZOnt8tiOn must 
be followed. For methods not covered by CLP 8nd for 8iter requiring 
Level D, the lotart-edition of SW-846 or oth8r method8 lirt8d in T8bles 7.1 
through 7.5, may be used. For the Levels C and E sit88, CLP method8, 
SW-846 methods, or other methods listed in Table8 7.1 through 7.5 sh811 
be used. The exception to the Levels C and E method requirement occurs 
in the volatile and semivolatile area. In any level of QC and for any 
site where volatiles and semivol8tiles are analyzed by GC/MS, the current 
CLP methods shall be used. 

7.1 QC RPQUIRRMENTS FOR THS LABORATORY 

The following are the minimum QC requirements for th8 labor8tory 
analyses. For Level D QC, the current CLP QC requiremeatr 8re specified. 
For methods not defined in th8 CLP, the blank, blaak/8pik8, m8trix spika, 
and matrix spike dUpliC8t8 ah811 be perform8d for every 20 SuPplOS of 
similar matrix. The b8tch size for Level D QC is 20 s8mples. 

In Levels C and E, the optimum batch size is det8rmiaed by the number 
of samples of simil8r matrix which can be processed simult8n8ouely through 
the entire pr8p8r8tioa 8nd l n8lysis process. For exunple, if 5 samples 
can be extracted 8nd 20 8n8lyZOd by the inatrum8at, the b8tch siZ8 is 
5. Once this is determin8d, it is used with th8 blank/spike control pro- 
gram in the following manner. 

In Levels C 8nd E, 8 bl8nk/spik8 control sh811 be 8a8lyzed with 88Ch 
batch and shall be plotted on control ch8rts 88 d88Ctib8d in SO&t. 4.4. 
For met8ls, anions, and other vet ChemiC81 l n8ly818, 8 method bl8ak sh811 
also be processed with e8ch batch and sh811 cont8ia 1888 th8n th8 method 
detection limit for compounds of interest. In any m8thod using SUrrOg8f88 
spiked into the blank, the blank shall serve 8s both th8 method bl8nk 
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Table 7.1. List of approved biological test procedures 
(40 CFR, Part 136, July 1, 1987) 

PWrnnrMua 

a- l I 
t io(l(om(f~)~prlWfN k(PN.Ill&A.3- or. mmww4llP MI lwt l , vg* amp. . ..i 0. 13%. 

:p.124... 
I 95oc j 

0(cMmm-ow mom 
90s.. : ammo-77 

2 Mam1hUltnpmrrsr MPN5fum.3cbbra. o.Kla... swc. .., 
3callmmblmw.-D~w~ UPN.5l~.J3~:w.LY’-*~wako,IO . . . . . . .jp 

/ 
I,C... som . . . . . 

d,Gnkumb,Nnbrow~wm UPN. 5 IlaP. @mfr w UF l m - 

; 0. IW . . . . . . . #u .- _: .,... 0-0029-77 
4 Ca(lbrmfmlmln~ . . . . . . . . . . . . . . . . . . . . . . . . 0. I14 . .._.. oou . . I .._._ ..,.. 

I 

. .._._..( 

5 FM B mJflmmf p loo wd : MPN. s m 3 w UC*: or. pmmsM. .._. 
1 0. 111 1 SWl*r&.5c) . .._ i ..___.___......._._.... 

0. 139 ..,_. SIOA ._______. _._..__ 
0 135 _ .._ .._.__..._....... 91w ,.,.,.. 

10. tu . ..__.....__................___.__..._...............................__................~........... Slot ..,..,.. 
aoo5w7.’ 

: ..__._,..__./__..__..,.._.____.._._.., 
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Table 7.2. List of approved inorganic test procedures 
(40 CFR, Part 136, July 1, 1987) 

no1uolua 1Muhd No. or CaQol 

ACldltv. as CICOI 
me/L 

Antnnony-lotol’. 
mO/L 

6. Arsanlc-Total’. 
q/L 

7. fbfwm--tot&J. 
q/L 

8. borrrlwn-Totrl’. 
w/L 

9. 8locnomlcd0~ 
dunand 48003. 
ma/L 

10. 8or0n-1at.Lm@/L 

11. aromtdo. ma/L litrmuhe. 320.1 0124WICI 

ElmromotrK or 
CdomnotrK t1trstlw 
to pn 4.5. manual. w 310.1 

Autom4tod. 310.2 

OlQosttonJ M0w.a k' 
M awwt rsprwon. 202.1 
M kmaco. 202.2 
IndwtlW~ coupw 
0lasma. or 
Colormmtrbc tLr~chrom0 - 

Msnw1 dlstl!fatlon fat pH 
9. SP. wowed k 

N@SSlUtUllOn. 
litrwon. 
Eloarodo. 
Automated pMnato or 
Automatd dwtmdo. 

DigosttonJ fdlow4d k 
M Qnoow wnda. 
AA iurnow. 
1nduaawWwwkd 
plasms. or 
Co&rlrnmre (SDDC) 

Oigmmn’ ldlow4d k 
M Qrwt asowtun. 
M furfuca or 
In6unmcrcouerrd 
d-- 

DigwtoHMowod~ 
M dlroa aspustun, 
M furnoa. 
hdwtmw cowlad 
ptrsnu. or 

310.2 417A 
350.2 4179 
350.2 4170 
3sD.3 417EorC 
350.1 417G 

204.1 
204.2 

209.6 
209.3 
209.2 

206.4 

209.1 
209.2 

210.1 
210.2 

303A 
30$ 

3D3E 
304 

3079 

303c 
301 

303c 
304 

3091 

SD7 

4044 

cdulmotnc mMwlon). - 

DlS8Ok.d 
OwQon 0oohtion. 4OS.l 

Coforwutrw WrcumnL 212.3 
~~ua~ceudod 
plasma. 

402f44l 01 DO742lEl 

403 

303c 
304 

3069 

Dl:26-7W 1-3520-84 

0142b79(0) 
01429.79tCl 

02971-W, I-3062-84 

02~72~WA, 

D3094-WI) 

l-4523-84 

l-3060-84 

I-3094-94 

gD93-84 

-- 

f- 1579-7. 

I-31 12.94 

33.014, 

200.7. 

200.7. 

2oo.r 

200.7. 

-33.0191.0.17’ 

2a.r 

I-l t 21.94 g.844’ 
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Table 7.2. (continued) 

Aofuuleo~ManuND.ar~ 

. . 
Pw Imotor and UnlU 

SM. 
EC* MuftdD 

Motkod 1979 1 atlt ad. *still USGS’ mu 

12. C4amwm-TotrtJ. 
q/L 

01qut1on’ fdbwod k 
a ar ut wwm~on. 

AA fumu.. 
Inductlwlv couo1od 
plasma. 
VOltlmotfv’@. of 
Colortmotrtc (OMlirono~. 

03SS7.~A or aI l-31 3S-U 01 Jl.ow. 0. Jr 
t-31 30-U 

213.1 

213.2 

303AUI 

3w 

3101 

IOU 

311c 

507fS.rAJ 

5mA 

rot* 
4070 

4070 

03YSt.wa - 
too.7 

13. crrcwn--rotrr’. 
q/L 

019m1an’ fdbwsd k 
M atrut asOlrwl0n. 

Indualw(* cwofoa 

Dlasm8. or 

~itrlmrtr~e fEOl*L 

Oisaolvsd Owqwt 
0*0r01lon wttk 

nltntratlon Inhlktor. 

2151 

ZlS2 

os1l-we~ l-31 52-84 

os%.e*cr, - 
200.7’ 

14 Car0onrcrour bto- 

chom1c11 orvgon 

d.rnmd tC800+ 

rn9/L” 

15. Chamtc81 orvqut 
domod fCOO1 
q/L 

Titnmotrtc or. 410.1. 
410.2. or 
410.3 

410.4 

012S2-03 

Somrophotomotru. 
mmud of l utommrd I-3S61-84 Noms 12 or 13 

I-l 183.84 
I-1 184-W 33.ow 
1-l 187-W 
I-21 87-W 

16. Chlortdo. mq/L Titnmotnc Wwr nwatrl 
or (Morcurtc nnr8trL or 

Color~mmm mrnurl or 
Automotod 
lfrrnrymde). 

TitrmwtrcC 
Amouomotric &rut. 
Strrck and pomt dwut. 

Back titrwon whor 
and polnv* 01 
OPO-FAS; * 

SWCtroehOtOfllU rk om. 
of Elouroda 

0.46 mcmn filtratton 
fdlowd k 

MctbdUlua-utrutun. 
or cdwimam 
f0lW.L 

0112-81~1~ 
OS1 2-810 
0s12..1(Q 

325.3 

321.1. or 
32S.2 

17. Chlormo-fold 
rssreud. mq/L 330.1 

330.3 
012%7Wb 
01213-7101 
PM 18.3 

330.2 
330.4 
330.1 

Non IS 

18. Chromwm VI 
dmsoiva& mq/L 

218.4 I-l 232-U 

t-12sa4 3071” 

19. Chromwm-TotatJ. 
mq/L 

0npstlon’ fonowd k 
AA mut n#wJ1ton. 
M CRotQlon- 
l rtraaon, 
M furnuo, 
lndualvdv coudso 
Diuma. or 
Colonmotru 
f0wmvtcweu~ 

OigrstionJ followed bv 
M dtrm rs@unmn. 

M furnuo. 01 
Inductm~ c0~0Ird 
plasma. 

218.1 

211.3 303a 
218.2 304 

01 aa7.MO) I-3236-U 33.oSY 

3120 

I 

2Ca.P 

OlS87-844 - 

20. Coeak-Told’. mg/l 
219.1 

219.2 



48 

Table 7.2. (continued) 

P8romotr 8d Unit4 
cc* ME8 

Motfmd 1979 16tnEo. ASTM USGS’ 

t 10.1 
110.2 
110.3 

220.1 

220.2 

335.2 
335.3 

331.1 

140.2 

21 Cobr.obtwmcob8tt Cd0nrrmrcctMMl),sr la40 - 
204A - l-1 2-w 
2040 - 

umts or 4mlMa 
w8vdonqth. hf.. 
lummsncs. ourttv. 

22. co~-Tot8r’. 0iqul&followook 
q/L M dirm rrgtmcon. 

M furnua 
lnductwb couobd 
plssnu. 
Colonmstru 
~Noa~omsl. or 
mwlcRanlM18~. 

303Asrl 016N.UtOrE~ I-327O.Ua 
l-3271 -64 

33.0091. 0.3T 

3u 

313B 

4128 
412C 

4120 

41s 

413A 

4138 

413c 

41% 

303A 

c33oew 

14327-84 

01~uw 
200.7* 

Note 18 

o.22 

23. Crrndo-Total. 
ma/L 

M8nusl di8tltt8tlon wall! 

Mgclr fdfowd bv 
fitrirnotrtc, or 
Sosamonotomotr~ 

mrnusl 01 
Automstsd ” 

0203uaAl 
02030-82w 

0203642m 24. Crrntds rfnsnW8 to 
cntorm8tmn. mg/L 

Mmual distlmaott wttk 
Mqclr fdowd k 
tltnmsmc 01 
somrogkaormc~ 

Msnusl distdstmn~ 
lsuowsd k 

Elsarodo, msnusb or 
Autommod 

cobonnutru (S?AoUSl 
et Autead 

2s. Fluordo--foW 
q/L 

011 n-aar, 

0117s#IU 340.1 

340.3 

26. Go&d-TotsP. mq/L Oiqutcon’ fotlowd k 
M dnut ssmrstan. 01 
M fwruu. 

231.1 
231.2 

130.1 
130.2 01126-00 

304 

3148 

150.1 423 

231.1 303A 
235.2 304 

27. Hardmu-Total. 44 
CICOI mg/L 

Automstsd cdmmotru, 
fttnmmrw fEOlAl or 

c8ghJsMqntRolr 

-w.k-m)l 

awd~~*Ir 
diroa uolrstl8n. fsoe 

Pusmotus 13 and 33.) 

33.OSfa 

Elutromotrcc 

mosswomsn. Jr 

Autortutd rtoarodo. 

33.ow 

Not030 
0129~u(AorQ 

29. Irfdium-TotrP. 
me/L 

30. *on-TOl8P. mq/l 

0lgowonJfsnow8dk 
MdhJt#Dcr8tiOOb.W 
MhNMCJ. 

0iqut&~onowOdk 
M dwat ssmrstmn. 

MfUMCO. 
--bcouw 
pmsm8. Jr 
Colorimatro 

236.1 
236.2 

33.o.w 

2ao.P 
Nom21 
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Table 7.2. (continued) 

-. . 

Pwamot8r rnd Unw 

SW 
ECA Mwh* . 

Msmad 1979 16tn Ed ASTM USGS’ otnu 

31 

32. 

35. 

34 

35. 

36 

37. 

KiolOsnl nwogon- 

Tow. 18s Nl. mg/L 

MsgMuum--totSt’. 

q/L 

Msnqws8--TotSI’. 

mg/L 

Mucus-Tot84’. Cold VMor. m8nusf or 245.1 
q/L Autonutti 246.2 

Mofyb08num- 
TotaP. mQ/L 

01908ttonJ fdlowed k 
M dWUt S~~SttWt, 
M furn#. or 

Inbctwshl cwgld 

pm8lM. 

246.1 
246.2 

NM&-Totrt’. 
mq/L 

38. Nitrato (88 NL mq/L 

39. Nitmo~nttmo I8a NL 
mq/l 

ol~SSt#n Snd 6IStlbttOtl 

forlowd k 

Titmton. 
Nos8lU~zSt~on. 
Elutroos. 
Automot8d OnOn8t8. 

.%ml-SUtOmSt8d bcott 

dlIJ8QW. W 

Potmt~omotrlc. 

oigostlonJ 1oltowod ar 
AA drroa 8aglrrtlon. 

AA furnrr. 

ItldUctl~W couoIoa 

pIarms. 

Volt8motry’~. or 

ColorImatre ~O~tn~tonah 

D~~esnon’ WIowsd k 
M direct S~r8t~OII. 

Inducttvdy couplsd 

plssms. w 

Gmv~msms 

242.1 

oIgrtIon’ foflowod k 
M dmct 8sowstlon. 

M furnwa 
lnauctws4v coudsd 

QISSIFIS. 01 
Colonmstru 
(PWWff8t.L or 

(POrMld8tS) 

243.1 303A Jr a oasJ-ufa or a 
243.2 304 

249.1 
249.2 

Coromutm 1erucln 

SUbt8t.k Q 

Nw8twwnta N mmu8 
Nitrwo N (940 p888muora 

3986101 

352.1 

Csdmwm roOuctlocr. 

MSftU8t Q 

Au’omnsd 01 

3s3.3 
3S3.2 

Automstsdklbunw. 313.1 

3St 3 

351 3 4170 03SWAl - 
351 3 4179 03S#-MI*) - 
361.3 417EaC - 
351.1 I-4551.76 

351.2 03S90-6UAI - 
351.4 03SSO4UA~ - 

239.1 
239.2 

42OAwO 03S9Od4Al - 

303* or 0 0355945lA w H 1-3399-w 
304 

03~594scl 
3166 - 

303A OSll.WI) 

3168 - 051 l-77w 

3191 08SMUAl 

30s 03223.60 

303c - 
301 

321B - 

09r2.n 

4ly: 03.67-wm 
4lY ON.-SW 14W8-W 

- 

l-3447.64 

1.34~64 

.- 

l-3462.64 

l-349&64 

I-UN-04 

33.051, 

33.089 

200.7. 

33.08s 

200.7. 

33.ow 

200.7. 

33.1268 
Not8 22 

33.099 

200.7. 

33.043’. 41905 
p.2r 
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Table 7.2. (continued) 

41. 

42. 

Grmmotm tom). 413.1 

colnolJsalooora~tm. 41s. 1 

Auwb8uumufud 

AtJtomusdr 366.1 
Msnuusqte~ 301.2 
a Ysnud w rssgea. 3M.3 

0iQJMO@-bV 
M4irem88mmmw 282.1 
Mf- 2822 

wntllu wmds 
wladlIlsstunlo1 360.2 
Ehwoda 360.1 

OiQUlUWJf~k 
Mdirsaue1?Mue8r 253.1 
M furnua 253.2 

MSnUr( bl8tIth8@ 42Q.l 
f-k 

com-mmtw 
~mslsr 420.1 
A&mnlstse”. 420.2 

Gss-liquid 
chromrroqnglr*. 

-- 368.2 
(ona*rlk 

Msmuu 36S.2 a 
366.3 

Auoma8dsu8tm 36S.l 
Udr-W 
S8llU-4U#O#WS0#oct 

a-. 365.4 

OW-J”JtoUolrrdk 
M&ruaueammaka 2W.l 
M furnua 2ss.2 

O~fdkWOUk 
M arsa umrmlsab 26). 1 
-covoM 

012bll7 Nme 24 

Oil Snd#fV 

Total tUOUW8bk 

me/l 

Orq8m cubon- 

Tot81 CTOCL q/l 

Orgrnu n*rowt 

tSINb~/L 

OtSfWSM w .I 33.044J. 0.4'8 

424G 
4246 OSk2W 

140144 33.llY 
33,111’ 

ostmun’-fau? 
WL 

I-1176-78' 
l-1 SIC78’ 

msil 4218 
42lC 

~8tb4i~blb--TOtti? 

m9/1 

017uauA a .I a .Pwmbs. mQ/l 

No1027 

33.lllJ 424cm 

424-F 

42ro 

osls-a2w 

52. ?otss8fum-rot~ 
mg’l 

0142H2WI 32a 
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Table 7.2. (continued) 

53. Ruduo--totat. 
mgfL 

a4 Rowduo--(iltoflOlo. 
m9fL 

55. Aulducnonfiltr. 
1010. ITS!& ma/L 

57 RuldUo-volaIf~a 
m9/L 

58. ARadium--fotrI’. 
m9/L 

59. Rurhoncum-TotrP. 
mg/L 

60. Sel~nium-Tot4~s. 
m9fL 

61. WICI-0woIu.d. 
m9/L 

62. Silw-TotaP. 
m9/L 

63. Sodium-TotaP. 
m9/L 

64. Sgrafic conductance 
mttrDmhafCm at 
21% 

65. SulfrrrluSO.), 
m9fL 

Grmmotnc 103-l OST. 160.3 

Grmmuwu. 1 e0.C. 160.1 

Grawmmnc 103. lObY 160.2 
pom w.sRtng of rrsldw. 

Voh4mmru Itmttafl conob 16O.S 
or gravtmmnt 

Grmmotnc 5WC. 160.4 

oI9wlod f0llowd k 
AA dtrom l aaunmn. or 
AA furnwa 

Oi9ost:on’ Mowd by 
AA darom uoummn. or 
AA furnaca 

0igostmn’ fdlowod k 
M furnnr 
Inductlvolv couo1od 
PlUma. or 
M91uous hydrldo. 

0.4s meron ftttrmon 
f0llowd k 

Cobr~motru. Manual or 
Aummatod IMoc*bdo 
stllcat~L or 
Ifmcwdv cDuoba 
plWW. 

Oi9esUod Wlowd k 
M dirut asmratmn. 
M furnur 
colormotrw 
lo~rhuonoL or 
hducr~cou@~ 
PlUlM. 

OQOStlOMfdlOWOdk 
M daroa ngtratton. 
I--w- 
Plascru. OI 
Clam0 plwtommrao. 

wtuatstono orldgo. 

26s. 1 303A 
261.2 304 

2e7.1 303A 
207.2 3u 

270.2 

270.3 

370.1 

272.f 
272.2 

273.1 

120.1 

375.1 

371.3 
375.4 

2091 

20x 

2oSS 

toSo 

j(Y 

303t 

42X 

303AWD 
3m 

32:. 

206 

42uur 

OOSB-#Bl 

01S2r-r2l4 

0112c82w 

OSlM2W 
OblM2f@l 

I-3fS684 

I-37s3-a4 

2m.P 
I.3S6744 

I-17OM4 

t-2700-84 

200.74 

l-372044 3J.ow,P.37- 

- . 

c373s-u 

I-17m44 

319W’ 

2oo.r 

33.1or 

2oar 

33.002’ 

33.12V 
?2Scc” 
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Table 7.2. (co-n.tinued) 

Rofrw wuhd No. or c-1 

Pusmotor and Unctr 

. . fld. 
WA wmoea 

Motnad l¶?¶ lOlllEd ASTM USGS’ othu 

titr~motrtc liodtttof or 
Colonmotro lmanvlon 
WASI. 

370.1 

376.2 

3771 

I-3640-64 226A- 66. Sulfa tas 31 m9/L 4270 - 

427C 

428A 01339d4!cl 

5126 02330-62fAI 

212 

303c - 
304 

214A 01669-61 

30% - 
304 

3276 03373-64w 

w3AoI~ Ol66la4fcrol 
3m 

326C - 

07 Sulfite (as SOJ 
W/L 

66. Sudctantr. m6IL 

Ticrtmoww (dww- 
uoato. 

Cotonmanc Imahvtwu 
8lU.l. 

421.1 

69. fameuuuro. Y. Thrmomaru. 170.1 

70. lhallwm-l’otat?. 
mg/L 

Oi9ost1onJ fdbwod b 
M bwaa l wtratwt. 
M lurnra or 
Inductlm~ cowlad 
plama 

279.1 
279.2 

Nom 31 

O~ntson’ fdfowad k 
M dirut nowwon. or 
M furnua 

2oo.r 

71. Tin-TotatJ, mg/L 
262.1 
262.2 

72. Titanturn-Tot&. 
mg/L 

0iQewonJfanow8e8v 
M direct uomnon. or 
M furnuo. 

263.1 
263.2 

lw.l 73. Turbdltv. NTU 

74. Vmadkm. Total? 
m9/L 

Moohdomaru. I-3660-64 

OigntmJ fdtowd Ov 
M direct noul(tort. 
M furnuo. 
lndlJctlw(r, c0ud.d 
plnmr. or 
Colonmotru 
(Galhe uwfb. 

OigrtmnJ fdlowd k 
M Qrut asarmon. 
M furnuo. 
~ductIW)r cadod 
pl4smo. or 
Cokrtnmru 
(Olthiuno) a 
oiwl. 

266.1 
266.2 

2oo.r 

7s. Zinc-Total’. mq/L 
269.1 
269.2 

I-390@64 33.069J. P37@ 

200.7. 

Naa 32 
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Table 7.2. (continued) 

J. no. J low coo I<201 
b. !s W&IW tranwwwa *ntn a turbtditv moaauromont d 1 NN w low. 
c. Ia colorlwS wtft W aKwmOl0 UW. l W 
a. 10 of on0 bawd nhua and frw d oWtKu(W0 01 suwomdd mmw fdlorcr rtdtfkattotk 

*rho full test of M&d 200.7. “lnducttn(v Couolod Plrrmr Atomu Emwwm soutmmm Methd fa Trot Elwnont AMIVW d Www ana 
WJSIaa . IS 9tvwt I *o#nax C of thtr Pm 136. 

Wonuaf 6~st~llatmft1onot r#utr~dtltom0orakll~drtrenny~rurrrd(lwcnw~wrcrc o+W@tWlbIWtdwthUthtWWat~ 
d1at1llot8on stm IS not B howava. mrnud d~a~ll~ton utY m radutrH to W anp ComomwL 

‘Ammoma. Automrtod Ektrodo Method. IndustrW Method Wumbw 379.79 WC ~RW Fsbruw~ 19. 1976 To&nwwt Aucdnrf~wr 6. 
Tmznntcon lndustrtrl Srstrms. lsrrvtown. NV. 10591 

‘The roprovod mwnoa IS tnw cttod m “Mwnoas fw Ootwmmwtwt of lnw9onto Su&unca tn WJIW and Flund Sodtmonta,“USGS TWM. 
eoor 5. ChJotW Al (19791. 

*Amor%sn Nrttonol Stwtowd on Photowsonte Procorrtn6 Efflumtr. A#. 2. 1978. AuWable from ANSI. 1430 Irw@ww. Now York. NY 
10016. 
*“!%octod Anrlyrtcol Method8 Approvd sno Citd k rho Unttsd Statr 6nwronmwttd Prwmtwt Agony.” Sup@lmont to MO Fihmh 
EdItton of Sromwd Merho& lw rtte F~oaunwmrt d Wuw and Wwwwuw I1 961). 

‘The UN of normal utd dhromial pulse vottrgo rama 10 mwowo wnwtmr* snd nwfuttwt is wco@wMa. 
’ ‘C~raonrcsous bmcnomlcal -on oomwt4 tC6003 must na bo cwtfusod 11th Uu trowttond 600s tow whwh mowwoe “total 600.” The 

aadmon of tno nwtficrtton lnntktor IS not s procooursl sotton. but muat Oa mUuOU (0 rwwt the Cl001 pwamww. A diMVOw mow 
normat rsoucros rsvn6 the trsdntond 600s mov not use l ntcrtfiintwt mhtbttw In tfu -o fw wartut rha results. On@ wm a 
a1scnrr9w s pwmit spwrfiullv stww CBOOt 11 rsoutrod. an th0 pwmntoo nwtt &to usttt6 bw nttrtficwtwt mh10ttw. 

“OK Ckrm~car 08vgen Oamand Mothad. Ocrrnogrrohv Intunmmnd Corowrmn. I12 Wow- C.O. 6on2N Cdm Stnton. TX ??uQ 
‘~Chrmtc~l Owgon Oomand. Motnod 8ooo. Huh Mandbooh 04 Watw Anacnn 1979. Huh Chwtttod Qrnpwt~, C.O. 6w 369. Lovotattd. CO 

90537 
“The bow twatton mwhod wtll bo used to rosolvo 6ontrovwsY. 
“Orton Rosorrcn Instruam Manud. Awtaual Chlortno Elmrodo Modd 97-70. 1977. Orton 6osowch Incorwrwod. 646 Motnwt& Ortva, 

CamDna~a. MA 02136. 
“The soproved mwhod IS that cttw in Standud Muhods fw rho Eamwwtron d Wuw W Wutmww. 1 Yh Edition. 1976. 
I lNatlond Counwr of rho Pww lndustq fw Atr rnd Stroam Imorovwnw% It-l Twhnud 6uhawt 2S3, w 1971. 
’ ToDow. 6mcmchomtr Motnd. Method 6SO6. Huh l4mdbooft d Watw AMr*aa 19?6. Hwh Chwntcd mm. P.O. 6w 366, Lovotwtd, 

CO 6OS37. 
‘*Aftor thm monurf dwttllrtton IS comptwrd rho rutoanrkxw mrntfoMs in EPA Math- 33S.3 Imnt&)or 420.2 @kwUr) wo~mphfiod k 

connoctmg rho ro-rampto line wrootl* to the wmptw. Whut uung the mwtfof6 8wt~6 m M Mwhod 338.3, tk buffw 6.2 ~OIJIO b 
rool~csd mth mr euffw 7.6 found m Motnod 331.2. 

>rWvdrogon Ion (pl4i Autwnwod Elowrodo Method. lnduwrirl Mm Numbu 376?SWA, OdoOw lS?6, Tuhntcon Auc~And~w 6. 
lrcnnmn lndustn8f Svwrma Twryrown. NY 1 OS91. 

*‘Iron. 1.1 O-Phwtonthrolino Mwhab Moth& 6006. 1960. Nub Chwtttcd w, PG. 6os 366, t.wutre CO -37. 
2Wanganosr. Pwrodato OManon Mothod. Mwhod 6034. Huh Handhw& d Wwtuwww AnofYsw, 1979. gl)rr 2-I 13 wt6 2-l 17. Hwh 

Chomrcd Comorm. Lowland CO 00537. 
*‘Gorrlltr. 0.. Brown. E.. “Mothow fw Anofvs~sof Orgame Substrncu~n Wwa.“U.B O#rorcuf Swvo~Toofv~d Wnw-6wou~rltw, 

oook 5. cn. A3. papa 4 (19721. 
~‘Nlrrogon. Nunto. Mwhod 6SO7. Hack Chomtcd Cornmy. P 0. 6w 369. bvdand CO 60537. 
“Just onor to dtstttlwmn. sdtust rho sutfurtc-red-prwwvod umdo to pH 4 wtth 1 l 9 NoOH. 
The l oprovad munod is thw mod III Sl&WudMmhudafwt/wEx ~~~JWU~WW~NW~~, 14th6~Thocdwmtwknutwt 

~scondu~~~tapHd10.0fO.t~o~rOndm~wo~~~~S)n-6ldt~l4thEdmon:M~6lO*krbiattkccaM~ 
5 106 fw tno mwtuaf cofwtmwrto wooodwo. w Mwhti SlOC fw the mawd -- 

t?P. F Addmon snd I). G. kkmwt. “Oirod Owwmtnwtwt d Elomwttd WkOw-Liqd Qrannoqrw.’ AoaMf Jd 
Chrom~tograuhv. wt. 47. No. 3. pc 421-426.1974 

2aApprovsd methods for rho l nwvstr d stkw m mdustrtd wnt~1ws w owmnwmuna d 1 mg/L and &on w8 irwdawtmr ~owlvw 
0x1~1s l s rn mor9wVr h~ltdo. Siivw hdtdw such l a tho wont& and chfwtdo wo rdwtvd~ tnsdti in row uch 0 nwto owd but we 
rsawlv soluble m on oquaus buffw d so&urn thtosu(fwo and sodturn ~w8pndl2RHIdaak~du~~!mg/L 
2OmLofsrmplosnouldkdifut~to100mLk~ng40mL~hd2MN~~~~r~2MN~H.Sf~ndl~lhdd~w~~m~~(~ 
mm-mu For Iovds d s~lvw bdou 1 mg/L the roeroved mothd IS satnlrlm. 

*The ~pprovod mahod IS tlw cnod in Sfondwd Mwhods lw tfto EFwtwtwwn d Wwu wtd W uwwaw. 15th EdItion 
Vho Joprwsd muhod is that end in Stmdud Math& la rho Emawnmon rl WUU mW Wmowwu, 13th Editla 
“Srovons. M. H.. Ftt A F.. end Smoa 0. F.. ‘Watw Tompwotur~nftuwwtd Fw fti Mowwwtuw ~6 Onr hammaoa” U6 

Gwbqru( Sq, Tachmauud Wuw Rawwcas Imwttgaona Da& 1. C)uar 01.19?%. 
“tine. Zincon MwhoQ Mothod 1001. Huh Nrw d Www Anafyma 1979. prglr 2.231 rrd 2-393, FM& Chwnttd Cwt~~m. w 

CO 60137. 
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Tabla 7.3. List of approved test procedures for 

nonpasticide organic compounds 
(40 CFR, P8rt 136, July 1, 1987) 

Il. III)- m .................................................................................... .- ........................................................ .._ ..... 
,e. -mw.. ............................................................. ..- . ...". ..................................................................................... 
17emu-w .................... .............................................................. I.. .................................................................... 
,I m ...................... ........................................... .............................................. ..... ........................................ 
1D ##memm.. ... .......... ........ ....... ...................................... ................. ........................................ ............. ...................... . ....... 
20. -. _ ................................................................................. ..- ..................................................................................... 
2, re awl.. ... (..............- ....... ........... ................................................................................................................ 
22. w-. ........... ............................................................................... .:. .................. .................................................... 
a. rv.. ........................ ..................................................... .................... ....................................................... 
2, s ................................................ ............................. ............................................... ........................................... 
25. - ...................................................................................................................................... ....................... .................. 
a. 2w k.. .............. ................. ............................................................. .............. ......... ................................ 
2, m ........... .............. ........................ ...................... .................... .................................. .... ..... ...................... 
a. - ..................................................................................................... _. ....................................................................... 
29. 2~........................................................-"........--........-..........-.....-.................-...-........................~ ............. 
Jo. 2- ._..............................................................................- ............ ...“. ......................................................................... 
31 mm.. ............................................... _. ....... ..- ................ ...". ..................................................................... 
32. M ......... ......... ................. ......................... ... ................. .._ ..................... . ..................... ............................................ 
3a. -. .............. ..-...- ................... .. ..-....-. I.. .. ..__._..__....................................- ................. ..- .̂ ... ..__ ..... 
34 w".-. ............. I.. ....... ..-...................-.....-......-............-...- ........................... ..." ......................... ..- .... 
35. I)-. ......................... .......................................... ..- ......... ...". .............................................................................. 
38. 1.m .-..................--......................................-.........~-........................................-.-..-..........~ ........ ...-". ..-..-. 
37 I.~-....................".................................................--..........................-........-......-.................-.-......- . 
y. aa-. .............................. ..- .............................................................................................................. I ._..._ ............... 
% - ................. .._.-. _ ........................ ..-................-...................~...................- ..... ...-". .. ." ...I _......_". ...... 
40. 1.1s~ -. ........... ........ ..". ...... ........... ........ "". ........ "...".... .̂ .. . . .... - . -...- .". ..-.-..-_. ...... . ..____.- ........ 
41 1.2s-. ... ..- . ...". ..-..................- ....................... ".__ ..-- ......... ...". .... "..I". ............. ..- . ...". .... ..-......- ..". .... ..- ... 
42. 1.1- ..-. ........................................................... ..- ...................................... - -...............- ........... _ ....... .._ ............. 
43. MIZS ..". ........... _. .......................................... - .._..- ...... ..̂  _. .._. l--. .._......_.._........-..-.......-...- -" .. 
44. 2.p.. ............... ..- ......... ........ _. ........ -. ..... ..- .................................. _. ........................................ ..~...........~~ ........ 
45 1.2F.. ....... ...................................................... .."...........~............................................~~......".....~..................." . 
a act.- ............................................................ --. ..... ".-. .. .._...............~......................~..~~...~~~ ....... 
47 bnI.~~O ......................................................... ..~...~........................~.......~..........."..........."......~.~.....~ ...... 
48 m pnrr .._ ............ ....................................... ...................I.-. -. ................... ..-.........--..-.-...-................- ... _. .._ _ _._ 
4). 
w. 

:: 
9. 
54 
56. 
%. 

a- --...- ... I.. . ..” ._..........I . ..“. ..... . .. ... ..” .l.._.._ I _“.““.-“---.““..““..-.- -. ...... - _-...._..--. 
w prrrr __ .......................................................................... I.. ..... ..- ..... - __.._...__.__..__ _ -. .... 
w pmr,. ........................................................... ..--........-.- .. _. ... . ... .._.___ _ “_.” .._ .” _........._-_..._.......- ....... 
w -. ... ........ ........ . ... -. .. ..-. -. .. .._.................-- .... ..- “I ^....._._......_...................~~...~.....~.~ ... 
2.~.....................~..........................................................~~....................................~..................~....~..~ .................. 
go:_:::: ::::::: ::::::::::::::::::::,: :::: ::: :::::::::::::::::::::: I ::::::::: ~:_::_~~ ::::::::::: :__:::_:_:_--""::_:::__:__: 

................. ..- ................... .............. ..-.........- ......... -".-...-.".--.- .-. ..-......-.............-...-......- ...... 

1 

..... _ ..- 

Ml@25 
w4.lw4 .-...-. mm a #. 1w 
wb Iwa --^_._. 
W4lW4 --- maa la 
w4 1824 I... 
WblwA 
w4, lw4 

E 

- -..... Nma, 13R 
wb law -._...........___ 
wb law ..-.... 
wblw5-..-...~ 
82s. law ..--. 
WblW5 a10 
WblQI a10 
m. 1QI -.... 

wbaw.lQI I 
wbwblw5 

QL lw4. lw5 -"..I 
a&1= wa 

w4lQ) 
aw.lw. I 
QclY I 
a% lwa I-.. 
WblQ) I 
w4.lw4 .---..I 
w.1.w I 
w4.101 -iI 
WbloIt- 
w5. lws L.....I.. 
wb 10% --"... 
PI lw$ ,.-.-- 
wb Iwo ..-....- 
wb lw¶ I--..- 
wblws - 
22%laa2--~ 

---.--._ __.-.- t40m a c 13a 
Ib*b.p. 
51aa 

#lw4 -- 
WblWS a10 
W5.18 410 
wb 102a LIl" 
wblwa > 

'wb lwa --...... 
wb Iwa 1-- 
WblW# 610 

w5, lwa --... 
_..-".-..-.....-..... wb nmaa4x 
" . . . . ..._." . ..-... _.., 
.-.-- . . . . . . . _.- . . _- tft zz:tz 
. . .._.^_.........-.. _ . . 
..__..-I............... _ ii2 2E::z.z 
. . ..--.. 1.".1" . . . . . 
. . . . . "."- . . . . _.I" t.... z zt:s 

wbtw5~-.-...,npllaawa 
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Table 7.3. (coat hued) 

MlOW 
02s. lob L , . . . . .._... 111:. 

92s.m% 
I 

010 j 
-013 ................. ,I 

024. 1624 ............. ! -3. p. 1% 
624. lw4 

i 
................... . -3, a 13D: 

Y4. 1024 ................ j 
6%. 1wY I... ........ M3.P. 1w 
424. 1624 , .............. : 
624. 1224 i... Now3.0. ll) 
624. 1624 I.... 

924. l... 
M. 1W I... i 
624. 9624 )....... ( 
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Table 7.4. List of approved test procedures for pesticides1 

(40 CFR, Part 136, July 1, 1987) 

, Am& ......................................... ..~~ ...................................... 

6. - - ................................................................... . ................................................................................... 

7 Bwml ......................................................................................................................... 
8. O-BW: ............................................................... 

16 olaoerrom. .............................. 
, , 2.60. ........................................................................................ 
II. r.r- ............................. ............ .......... ....... : Gc ...... ........................ wn aMnlWIa..7z1:4r.0.20. 

I GGMS ................. 62s -1 ........................ ( ............... ...... / 
,* 4.4-. .. .: ................ ,,._ .... ................................... ........... .................. .A Gc.. ........................ ............. 

’ 
] aJca~Nawa.~I;lYor4.p.ao. 

Gems ................................. ..-.- T? ........ .. ....... ..-...._. ... . 
20. 4.4.a ............................ .................................................. ...................... _I Gc.. ........................................ t amm mma~p.T:4r,p.3a 

; cc/Ma.. ............................... ....... ................ 
2, - 

“..).....“. 
............ .............. ..... ...... , cc ................................................................ .... Nocao.p.~ap.ssl. 

22-s ....... No*a~~a:aas5ul. 
21 ~ ....... ................ 

24 Ranar 
2,. Roamnon.:. ...... 

... ... 
................ :I::: :' .: .: 

23amam 
27 b&al ......................... ............ 

a D*an ........ ........... 

a Rousa I ............. .................................................. 
Jo ~ .............. ...................... 
31 Rmn ............ ....... 
32. E-ml ...... ........................... 

ILC ........ 
GC.. ........ 

33 Ermufm If ......... 

34 Emcdfm wfam 
mGtlus 625 /. : ... ........... I.. .......... 

35 Endn Gc aa) -1 mean I Noa 3. p. 1. mm 4. P. 30. 
cc/us. 

....... 
/ ’52s I.. .......... ..!. ........... / 

31 Endn l mya ...... cc .. .1 ea I. ..... .................... ..... ... 
ciclus 

:‘:’ 
I 62s ’ ... ..!. .................. 

37 Elhm. .... ‘Gc ....... .. I ...... .. . ................... .L ............ ir4amr.a*mamo,o.S73. 

3a blwmll ... I TLC ...... ..... 
........... 

....... 
.I 

........ ...... .............. ........ lNm3.p.ro4:Nae~ . ..s64 
39 F-WA I TLC ........ 1 ........ I.. .................. . Nom a 0. 101: Nom 6. D. s4 
io nausrpr:. : Gc... j wa . . ...” 1 man Mea a P. 7z mm 4. 0. i 

,Gcms 62s . . 
~~cQMQ4w=o4. Gc .._.. ., .” ..j 608 -I / oaa 1 f4w.2 P. 7: Ma 4. 0. 30. Naa a. P 

40 Mwm 
4suoruon 

“, Gc ......... .. .j ........ / %oA I.. ......... ............ / lnor 3. p 7 
... TLC .... 

” 
... ............. .......... .... . Noma* 104IWqa@.sM 

So -TcI ... 
.... 

.... .............. Inc .. ........ ............. 
51 rdahmfl I TLC -1: i:::: ... . 

.................... ..... 
.... 

;, 
I.. 

....... ., .................... .Hara0. ~~TIW~P~M. __; 
......... .... . ......... 

......................... 
lMmo3.D. f(y:~a@o. 

52 Pm mr*c ....... ..... ................... j cc. .......... SmA 1 Nor 3. 9. 2% ma 4. 0. 30. 
53 Puwmm wlyl.. ......... ....... ......:::: ....: ,g ::....::. .......... ..:. ............ ::I SSA I.;. ................... 1 2% 
54 Pc?u ... ...... 

.:: -:: 
........ 

.. . 
....... ...... 

55.w.. ........... .. ..... ... ........ Gc.. .... 

; Fzt& 
1 oc 

........ ) 

ml4 3. 0. 
- L.............. ........ . Mom a 0. 7 

1 ..................................... .I c3a8, 

..... :. ....... 
.. ... .................................................................... . f4444 a 0. u mm 6. D. sm 

...... . 
... 

Y m.. ....... ......... ::r 
... ;oc ................. .......... ........ IMomapu~ar.o.sa. 

.......... ....... / Gc.. ... 
. :.....:..:...::. _:_j:_~.: ..;. /. 

................................. 
. 

i.. ........ Noa a. 0. ui ma 0. sy 
5s ~ ... ....... ... ...... 
aa w ......... .... ........ ::. ........ . . :.:. 

:...::.:: .. yL 

61 srpma ..... ._ , nc ..... 
I. .................................................. 

............................. 
/*-a*fp:*-LIy. 

Noa a . y: mm . D. so. 
i ............................................... ~3.PU.rra(D.yI. 

82 saron ..... ........ ..... ........... ........................ 
... :I % .............. 

::::. ,I” .... ............. ......................................... 

t I 

Momaa m4tma.p SM 
b.3 M. .......................................................................... ,i ..................... ......................... NMD3.*U~a*SW 
e4 M .................. ............ ............... ........ ... .... ..... ... ‘cc , ..... ........ ! ................. . sow ................ ma a p 7 
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Table 7.4. (continued) 
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Table 7.5. List Of aQQrOved rSdiOlOgiCS1 test QrOCedUre8 

(40 CFR, Part 136, July 1, 1987) 

c 
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and blank/Spike control. In method8 not using aurrogatoa such as metals, 
aniona, and vet chemical l nalyaia, a blank and a blank/spike (laboratory 
control sample) shall be analyzed. For peaticide/PCB methods, surrogates 
are often uaed. However, problema have been noted in surrogate recovery 
for the-dibutyl chlorinate typically used. For peaticide/PCB analysis, 
a blank and a blank/spike shall be analyzed with each batch as separate 
samples. A pesticide or a PCB shall be uaed aa the spiking compound. 

In Level C, when performing analyses for petroleum hydrocarbons ; 
oil and grease; anions such as nitratea, 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. 

All methods specified require calibration. In keeping with the 
method calibration requirements, the following requirements are presented. 
For all semivolatile and volatile analysis by GC/MS, the current CLP 
calibration method shall be used. The current CLP criteria shall be used 
for frequency of calibration, for the system performance check compounds 
(SPCCS) ) and for the calibration check compounds (CCCs). 

For other methods, a minimum of three d-ifferent concentration 
standards for each analyte shall be analyzed for initial calibration. 
Calibration shall be checked every 12 h of operation and prior to sample 
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 site-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 the 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 C, a matrix spike and matrix spike duplicate are required 
for volatilea, semivolatiles, 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 reaponsee for the analytes of interest. 
In Level E, second column confirmation is not required. 

In Level E, no matrix spikes or duplicat’ea are required: only the 
initial and continuing calibration, method blank, and blank/spike are 
required. 
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For Level D QC, a CLP data package shall be delivered. This shall 
include the mamary package and the remainder of ths packago, which 
includes initial and continuing calibration, matrix spikes, mstrix spike 
duplicates, blanks, duplicates, surrogate rscoveries, chromatoqram, 
mass spectra, and absorbance data. For methods which are not defined by 
CLP, the calibration information, msthod blanks, blank/spikes, the 
chromatograms, absorbance, matrix spikes, and matrix spike duplicates 
shall be reported. The control charts plotted per Sect. 4 associated 
with the blank/spikes shall be proaentrd with the data. 

For Level C QC, the method blanks, blank/spike, surrogatea, matrix 
*spikes, matrix spike duplicates, duplicates, and initial and continuing 

calibration data shall’ be reported. Tablo 7.6 lists the required 
deliverables. The forms referred to in Table 7.6 are from the current 
CLP for organic8 and metals/cyanide. The form numbers will be upgraded 
as new revisions occur in the CLP, which require Change8 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 deliverabls8 shall be presented to the NCR. The forma 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 rummy tables of the 
final report. The final data deliverables shall bo presented to the NCR 
at least three weeks prior to issuing the draft of the final report. 

7.3 DATA VALIDATION 
a, 

7.3.1 Level IValidation 

At a minimum, the data generated from Level D will be validated per 
the CLP criteria as outlined in the following documents. 

EPA, Hazardous Site Control Division, Laboratory Data Validation 
Functional Guidelines forEv&uating Pesticides/PCB*s Analyses, 
R-582-5-5-01, May 28, 1985. 

EPA, Hazardous Site Control Division, Laboratory Data Validation 
Functional Guidelines for Evaluating Organics Analyser, 
R-582-5-5-01, May 28, 1985. 

EPA, Office of Emergency and Remedial Response, Laboratory Data 
Valfdation Functional Guidelfnes for Evaluatfng Inorganfcs 
Analyses, 1985. 
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T8ble 7.6. D8ta set dolfverrbles for Lami C QA 

. . Method requiremoatr Delfverabloa 

Organic8 - Method bl8ak spiker rith results and 
control charts. Run vith e8ch 
batch of samples procasred. 

Control ch8rt 

- Results to be reported on CLP 
Form 1 or spreadsheet per Sect. 9. 
Simple results using CLP dot8 flags. 

Form 1 or Sect. 9 
l/Sample chroma- 
togrpms/and mass 
spectra 

- Surrogate recovery from samples 
reported on CLP Form 2. Surrogates 
to be used in volatiles, semivolatiles, 
pcsticides/PCB. For volatiles by CC, 
the n8me8 of surrogoter should be 
changed to reflect the surrog8te u8ed. 

Form 2 

- Matrix spike/spike duplicate 1 spike 
and spike duplicate per 20 sample8 of 
similar matrix reported oa Form 3. 

Form 3 

,- Method blank reported on CLP Form 4. Form 4 or Sect. 9 

For volatilea by CC, a similar format 
will be used as CL2 Form 4 for blanks. 

- CC/MS tuning for vol8tilea/semi- 
volatiles. Report results on Form 5. 

- Initial calibration data reported oa 
Form 6. 

Form 5 

Form 6 

For volatiler by GC, the initial 
calibr8tioa d8ta with response factors 
must be reported. 

’ No Form 

For pe*ticide/PCB data Form 9 must be 
used for c8libration dat8. 

Form 9 

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

Form 7 

For volrtiles, GC data, the respoa~o 
factors and their percent differences 
from the initial must be reported. 

No Form 

Internal Standard Are8 for Vol8tiler 
and Semivolatilea. 

Form 8 
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Table 7.6. (continued) 

.'Method requirements Dolivorables 

Orgaaics - For pesticides/PCB data, the CLP Form 9 
(cont’d) must be preaeated. 

No chromatogramr or maas spectra are 
presented for calibratioa. These data 
should be filed in the laboratory and 
available if problems arise in reviewing/ 
val idat iag the data. The calibration 
information should be available for 
checking during on-site audits. 

Form 9 

- Internal standard area for CC/MS analyses 
CLP Form VIII shall be supplied. 

- Second column cunfirmatioa shall be done 
for all CC work when compounds are 
detected above reporting limitr. 
Chromatograms of confirmation murt be 
provided. 

Chromtograms 

Metals - Level C, requirements 

- Sample results with CLP flagging system 

Deliverables 

CLP Form 1 or 
Sect. 9 

- Initial and continuing calibration 

- Blanks 10% frequency 

CLP Form 2, 
Part 1 only 

Form 3 

- Method blank taken through digestion 
(l/20 samples of same matrix) 

Form 3 or Sect. 9 

- ICP interference check sample Form 4 

- Matrix spike recovery (1 per 20 samples 
of similar matrix) 

Form 5, Part 1 

- Postdigestion spike aample recovery for 
ICP metals. Only done if predigest spike 
recovery exceed CLP limita. 

Form 5, Part 2 
(never used for 
GFM work) 

- Postdigest spike for GFAA Recovery~will be 
noted oa raw data 

- Duplicates (1 per 20 samples will be 
split and digested am sap&rata 

Form 6 samples 
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Table 7.6. (continued) 

. . Method requirements Deliverables 

Metals - Method blaak spika informstioa vi11 be 
(cont’d) plotted oa control chart, oae per batch 

of samples processed. 

Control chart 

- Standard addition. The decision process 
outlined in CLP page E-3 will be used to 
determine when standard additions are 
required. 

Form 8 

Wet 

Holding times Form 10 

Chemistry Level C 

- Blank spike l/batch 

- Method Blank l/batch 

Control chart 

Report result 
No format 

- Sample results Report result 
No format 

- Matrix spike/spike duplicate or Report result if 
calibration information applicable 

- Calibration check report percent RSD or 
percent difference from initial cali- 
bration 

Report percent 
or percent 
difference 

No format 

7.3.2 Level C Data Validation Guideliaes 

Listed below are the validation criteria which will be utilized in 
evaluating the analytical data for a Level C QC 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, continuing calibration, and blank-vs-sample results. 
The validation procedure will be approved by the NCR. 

1. For Petroleum Hydrocarbons (418.1/S%3540, EPA 418.1) 

Holding Times - Holding times are 28 days for water samples which 
are preserved and refrigerated. No holding times aro cited for soils. 
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2. 

Calibration - Eaaure that a three-to-five point curve bracketing the 
sample concentration is performed daily. 

Blanks - A-blank should be rua with each batch. If the blank coacea- 
tratioa exceeds the reporting limit, the reporting limit shall be 
raised and the data flagged as estimated (UJ). 

Target Compound List (TCL) for VOAs (CLP Methods) 

Holding Times - Samples must be analyzed within the holding times 
specif led in Sect. 3 or the data should be marked as estimated (J) . 

GC/MS Tuning - Check that bromofluorobeazene tune la completrd each 
12-h shift of operation. Check that it meets the CLP criteria. 
Asaure that each sample is araociated with a tune. 

Initial Calibration - The maximum relative standard deviation [(RSD) 
percent RSD] shall not be ~30% for indicted CLP CCC. The auximum 
mean relative response factor (RRF) for SPCC shall be ~0.300 (0.250 
for bromoform). The 3PCCs are chloromethane, l,l-dichloroethane, 
bromof orm, 1,1,2,2-tetrachloroethaae, and chloroboaoeae. The CCC 
compounds are vinyl chloride, l,l-dichloroethene, chloroform, 1,2- 
dichloropropane, tolueae, and ethylbenzene. 

Continuing Calibratioa - The minimum respoaso factor for the SPCC 
components for VOAs analyses shall not be ~0.300 (0.250 for bromoform). 
The maximum response factor percent deviation for indicated CLP CCC 
compoaeata from the mean initial calibration response factor shall 
not exceed 25X. If these criteria are exceeded, a new calibration 
for the compound shall be employed. 

Blank/Spike Control Samples - Any control sample vhich exceeds the 
internal QC limits set by the. laboratory for a given sample matrix 
shall require all data from the associated batch of samples to be 
closely inspected. If no analytical problems are found, the data 
analyzed with the out-of-control point shall be discussed in the QC 
section of the MPR and final report. If problems are found in the 
analytical data, the samples associated with the batch shall be 
reanalyzed aad the data from reanalysis reported. If holding times 
are exceeded in the reaaalysis, both sets of data shall be presented. 

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

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

Method Blanks - A method blank should be run each day following the 
Continuing Calibratioa Standard. Cornnon laboratory solvents should 
not be fouad in the blank at levels over five times the detection 
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limits. Other compounds should not be found in the blank at levels 
exceeding the detection limits. If coaxaoa contaminant compounds are 
detected in samples at a coaceatratioa of (10 timea 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 
flag the limit as estimated (III>. 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has 
been spiked in duplicate. The recoveries shall meet the CLB criteria. 
If the recoveries do not meet the criteria, examine the blank spike 
data. If the blank spike data exceed the limits and the matrix 
spikes exceed limits, the data shall be flagged as unusable (RI. If 
the blank spike data from the batch are satisfactory, the data is 
usable, and the low recovery is discussed in the final report QA/QC 
and in the QC report sent to the NCR. 

Field Trip and Equipment Blanks - If contaminant analytes are detected 
in samples at concentrations of <5 times the concsntration found in 
the highest associated blank, the results are coasiderrd suspect and 
are reported as estimated. 

3. TCL Semivolatile Organics (CLP Mathods) 

Holding Times - Samples must be extracted within 7 days of collection 
and analyzed within 40 days of extraction. Any samples which do not 
meet these requirements must be flagged aa estimated. 

GC/MS Tune - Make certain that a decafluorotriphenylphosphine tune 
is completed every 12 h of sample l aalysia, that each sample is 
associated with a tune, and that each tuae meets CLP requirements. 
Data are not reported if the instrument does n&t meet tuae. 

Initial Calibration - Ensure that a S-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 30.0%. The minimum RRF for 
the SPCC is 0.050, and the maximum percent difference for the CCC is 
25x. If these limits are exceeded, a new calibration curve shall be 
generated. 

Continuing Calibration - The coatinuiag calibration check will be 
performed once every 12 h during operation. The minimum RRP for the 
SPCC is 0.05, and the maximum percent difference from the initial 
calibration shall not exceed 25% for tha CCC. If these limits are 
exceeded, a new calibration curve shall be generated. 

Blank/Spike Control Samples - Any control sample which exceeds the 
internal QC limits set by the laboratory for a given samplo matrix 
shall require all data from the associated batch of samples to be 
closely -inspected. If no analytical problems are fouad, the data 
and the out-of-control point shall be discussed in the QC section of 
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the report. If problems are found in the analytical data, the samplea 
aasociatod with the batch shall be reanalyzed and the data from 
reanalysis reported. If holding tines are excoe&d in the reanalysis, 
both rota ‘of data shall be presented. 

If the blank/spike resulta axe outside the internal laboratory limits 
and if the matrix spike results aro outside the CLP limita, the 
laboratory will either reanalyze the aamples or the data will be 
flagged with an “R,” and the data is not usable. 

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

Blanks - A method blank should be run each day following the Continuing 
Calibration Standard. Phthalata should not be found in the blank at 
levels over five times the detection limits. Other compounds should 
not be found in the blank at levela exceeding the detection limits. 
If comon contamiaaat compounds ara detected in samples at a concen- 
tration of <lo 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 flag the limit as estimated 
WI * 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 sampler has 
been spiked in duplicate. The recoveries should meet the CLP criteria. 
If the recoveries do not meet the criteria, examine tha blank spike 
data. If the blank spike data exceed the limits and the matrix 
spikes exceed limits, the data shall be flagged aa unusable (R). If 
the blanks spike data from the batch is satisfactory, the data are 
usable, and the low recovery is discussed in the final QC report sent 
to the Analytical Environmental Support Section. 

4. tletals 

Hold- Times - Sampler must be analyzed within six months, except 
mercury shall be analyzed in 28 days from aaa@e collection. 

ICP Initial Calibration - A calibration blank and at least one atand- 
ard atust be analyzed daily. An initial calibration verification 
standard must be within 90 to 110% recovery or the samplrr should be 
reanalyud. If it is not possible to perform reanalysis, the data 
are re jetted and flagged vith an “R. ” 

AA Calibration - Calibration blank and at leaat three standards shall 
be used in establishing the curve prior to sample analysis. A curve 
shall be analyzed each day prior to aample analysis. 

Calibration Verification - Verification using a standard obtained 
from a source other than that of the initial calibration ahall be 
used and the result shall be within 90 to 110X of the true value for 
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both ICP and M work. Calibration verification shall be done at a 
minimum frequency of 10% or every 2 h, whiehever is more frequent, 
and shall be done at the end of the analytical rua. 

Method Blanks - At least one preparation blank shall be prepared with 
each batch of samples. The blanks shall contain less than the detec- 
tion limit for all analytes. If the concentration of the associated 
blanks is above the detection limit and if the lowest analyte concen- 
tration is <lo times the blank, reanalysis of the sample must occur. 
If reanalysis is not done, the data shall be reported and flagged 
as estimated. The blank shall never be subtracted from the sample. 

Field and Equipment Blanks - If contaminant analytes are detected in 
samples at concentrations of (5 times the concentration found in the 
highest associated blank, the results are considered suspect and are 
reported. as estimated. 

Blank/Spike Laboratory Control Sample9 - Any laboratory control sample 
which exceeds the internal QC limits set by the laboratory for a 
given sample matrix shall require all data from the associated batch 
of samples to br 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 reanalysis, both sets of data shall be presented. A dia- 
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 are outside the CL.P limits, the 
laboratory will either reanalyze the samples or the data will be 
flagged with an "R," and the data are not usable. 
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8. HAINTAINING LABORATORY APPROVAL 

Once a laboratory has received Navy approval to begin analysis of 
samples; maintaining that approval requires adherence to the QA plan and 
reporting of QA-related information. The performance and reporting 
requirements outlined below are essential to ensuring that 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, corrective action reports, signif icant 
changes in the QA plan, and other reporting requirements. 

8.1 MONTHLY PROGRSSS 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 
15th of each month in’which work for the Navy is performed. The following 
information is to be included in the MPR. 

1. 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. 

4. New methods used 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 justificatioas for sigaificaat changes in the.QA. 

8. Changes in LQAC personnel and other key technical personnel; resumes 
of new personnel must be submitted. 

9. Completed sample data. 

Much of the information presented in aa 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, .duplicatea, 
or other QC parameters. 

2. Personnel changes relating to QA responsibilities. 
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3. Method chenge8 (o.g., e minor modification with en etteched EPA 
verience). 

4. Procedurei-changes in l ateblishing control limit8 end/or the pro- 
peretion end usm of control chertr. 

Since the first such report for eech leboretory hee ao procedeat, 
more explenetion end deteil mey be aeceeserp ; subsequent HPRe will likolp 
not require es much deteil in some areas. 

8.2 FINAL RBPORT 

A draft of the fine1 report shell be reviewed by the NCR prior to 
its release. This report is the final deliverable from the engineering 
subcontrector. An outline for 6 typical report is 66 follows. 

1. Site name end Navy contract number. 

2. Foreword --signed by those with major responsibilities for the QA 
progrem end by project management. 

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

4. Table of Contents--with specificity et epproximetoly the seme level 
es the Table of Contents in this Navy document. 

5. Introduction--eummerize the Navy field site8 of interest, when the 
study occurred (dates of sempling, dates of analysis) sad the objec- 
tives of the QA plen es they relete to the study. 

6. Data Summery--6ummerize the results on a site-by-site basis. 

7. Other Informetioa--present any other iaformetion requested in the 
statement of work such se risk eesosemeat, recomendetion to perform 
more site characterization, or recommend site closure. This inf or- 
metion wee specified prior to beginning work end is directed by the 
Navy EIC. 

8. The final report shell present the findings from the eaelyticel, 
geologicel, end hydrogeologicel studies. The sueueery of analytical 
date will exclude non-detected compounds. No subtrection of blenke 
is allowed. Dete will bo flagged if bleak conteminetion occurs. 
All date flags will follow the result in the summery. 

9. QC Suameery--the QC eumery section will include l discussion of are 
data which flagged. Flagged deta def inad es dete for which trip, 
field, or leboretory blanks were coatuPineted, metrix spike/spike 
duplicates exceed limits, calibration criteria are not met, end 
leboretory controls exceed limits. The QC smry will eleo discuss 
the results of laboratory blanks, metrix spikes/spike duplicetes, 
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duplicates, control charts, surrogeto holding times, field blanks, 
trip blanks, rinsetes, and field duplicetee. This sectioa will 
also dircuee precision, accuracy, sad completeaese. 

10. Appendices-- the eppendicee of the report shell include all field 
and enelyt ice1 data. One appendix shell contain field logs and 
forms. A second appendix shell contain the laboratory dote of each 
sample. These dote shell be presented in 6 spreadsheet similar to 
the Format Section of this report. All trip, field, and laboratory 
blanks shell be marked so that each sample c&a be associated with 
the appropriate blanks. 

A third appendix shell include the method blank spike control charts, 
surrogate recoveries, matrix spike sad duplicate, field, and 
laboratory duplicates for all spike samples. 

8.3 FINAL QC DATA REPORT 

A QC date report shell be sent to the NCR. This report shell con- 
tain the following. 

For Level D QC, the contractor shell submit a subset of date 
from the CLP dote packages. For 20X of the water sad 20X of 
the soil samples, the subcontractor shell submit the full CLP 
package. 

6 
For Level C QC, the deliverebles listed in Table 7 & will be 
presented. 

For Level E QC, the initiel end coatiauiag celibretion forms, 
method blank, end blank spike control chart are required. 

The report shell indicete the duration end location of storage for 
the data. The stored dote consists of all tar date, QC charts, correc- 
tive action, loge, sample lists, COC informetioa, notebooks, work sheets, 
automated date processing system output, sad celibretioa. 

The report shell be delivered to the NCR three weeks prior to the 
f in61 report. 
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9. DATA FORUM 

The date format refers to the format in the final report. The 
contractor mey use its own format in the body of the report. Howaver, 
in the appendices (which contain semple end blank date) a spreadsheet type 
of format may be used, or the CLP forma for reporting semplee sad equip- 
meat, trip, field, end method blanks mey be used. The spreadsheet format 
allows for more semplee per page and for more information on blanks and 
their associetioa with semples. The spreadsheet fonnet is not meant to 

be a rigid form. The informetioa listed in Fig. 9.1 must be present. 
The contractor may add other infonnetion which will assist it in review. 
For celibretioa, tuning, spikes, surrogates, sad duplicates, the current 
CLP forms are required for data preeeatetioa. If any other format is to 
be used, this shell be discussed with the NCR. 
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Sempls Number 
Date Sampled 
Sampls Prep..Deto 
Sample Analysis Date 

' i- _ I. lb' 
1 

Sample Numbers of Aseocieted Anelytee, 
T \c, Field, Trip, sad Equipmsnt Blanks 

‘,/ 

VOLATILE ORGANIC COMPOUNDS oJg/kg) 

TETRACHLOROETVANE 
CHLOROBENZENE 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg) 

BIS(2-ETHYLHEXYL) PHTHALATE 
2-METHYLNAPTHAUNE 

INORGANIC COMPOUNDS (me/kg) 

LEAD 

HYDROCARBONS (2) 

PETROLEUM HYDROCARBON 
OIL AND GREASE 

Sample Results 

Analyte 

525019 
03-18-87 
ll-2S-87 
11-26-87 
J445S667 

Detection 
limit Sample 

5 50 
5 

330 
330 

10 360 

JSSO20 
03-18-87 
11-25-87 
11-26-87 
L4455667 

Results 

750 
2500 

25 

0.611 0.268 

Note: Petroleum hydrocarbon, oil, sad greeso results recorded in 
percent. 

Fig. 9.1. Exemple of data format for final report. 
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A===7 - The nearness of 6 rssult or the mesn of a set of rssufte to 
the trus or accepted vslue. 

A-l* - A chemical component of a ssmple to be dstsrmlnsd or measured. 

Alulyticd tsahod - Defines the ssmples preparation and instrumsntstion 
procedures or steps thst must be performed to estimste the quantity of 
enslyte in 6 ssmple. 

Anslyticsl spike - The furnace postdigestion spike. The addition of e- 
knoun amount of standard after digestion. 

Backgramd correction - A technique to compansste for variable background 
contribution to the instrument signs1 and the determinstion of trace 
alet&lS. 

cdibrrtion - The establishment of an anslyticsl curve based on the 
ebsorbencs, emissicn intensity, or other mssursd characteristic of 
known stsndsrds . The cslibretion stsndsrds must be prepsred using the 
same type of acid or concentration of acids es used in the sample 
prepsrstion. 

Calibratiaa Bl& - A volume of acidified doionised/distilled w&tar. 

Ccquability - is s quslitetive parsmeter expressing the confidence with 
which one date set csn be compsred with snothsr. Ssmple dsts should be 
compsrsble with other measurement data for similar ssaples and sample 
conditions. 

coq1~tinm88 - Completeness is defined es the percent%. of messurements 
mode which are judged to be valid meesuremsnts. The completeness gosl 
is to gmereta sufficient amount of valid date bssed on project needs. 

contimlilu cdibr8tioo - Anslyticsl stsndsrd run every tan anslyticsl 
samples or every 2 h, whichever is more frequent, to verify the cslibre- 
tion of the anslyticsl system. 

captrolumit8- A rsnge within which specified measurement results must 
fell to be cmlisnt. Control limits sup be aundatory, requiring correc- 
tive action if exceeded, or advisory, requiring thst noncomplisnt dsts 
be flagged. 

corral8tiao coofficiont - A numbar (r) which indicstes the degree of 
dependence betuaan two variables (concentrsticm - ebsorbsncs). The more 
dependent they sre, the closer the value to one. Determined on the bssis 
of the least squsres line. 

Data Qodity objactivm - are quslitstive end qusntitstive ststemsnts 
which spacify the quslity of the dsts required to support decision during 
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GmssARY (caltfnmod) 

remedial reap&we activities. Data quality objactivos as. detormiuod 
based on the end uaes of the data to be collected. 

Iktectim Limit - The minims concentrstions which must ba accurately 
and precisely seasured by the laboratory d/or spscified in the quslity 
888uranc. plan. 

Dissolvsd Metsls - Analyte elesanta which have e been digested prior 
to analysis and which will pass through a 0.45-w filter. 

Duplicates - Identical splits of individual samples vhich are analyzed 
by the laboratory to test for method reproducibility. In this- cam, 
samples are split in the laboratory. 

.Equ.i~t Rinutes - The final analyte-free water rinse from equipment 
cleaning collected daily during a aampliug event. 

Field Blssks - Blanks are collected and asalysed to detormino the level 
of contamination introduced into the sample dus to sampling technique. 
They may consist of the source watu used in decontamination and steam 
cleaning. At minimum, one sample from each event and oath source of 
water must he collected and analyzed. 

Field Dupliutu/Splits'- Samples that hsve beon divided into two or sore 
portions uhila is the. field. Each portiou is then carried through the 
remaining steps in the measurement process. A ssmplo msy be replicated 
in the field or at different points in the analytical procur. For 
field replicated samples, precision information would be gained on homo- 
geneity, handling, shippisg, storage, praparation, aud analysis. 

Replicate sasples divided into two portions and sent to different labora- 
tories and subjected to the same environmental conditions and steps in the 
measurement process as the split sasples. 

Instnment Detectian Limit - is defined. in sovoral vays. For exsmplo, 
(1) that concentration of analytr which produces an output signal twice 
the root sean square of the background noiso say bs dotermined under ideal 
conditions or (2) determined by multiplying by 3 the standud deviation 
obtained for the analysis of a standard solution (each andyto in reagent 
water) at a concentration of 3x-5x instrusent detection limit on throw 
nonconsecutive days with seven consecutive measurements per day. 

InkllpI1stm&rds - Compounds added to every stsadard, blesk, metrix 
spike, matrix spike duplicate, sample (for volatile), and sample extract 
(for semivolatile) at a known concentration prior to umlysi8. IBtOrlUl 
standards are used as the basis for quantitation of the target compounds. 
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GLmsAuY (cmtinud) 

Labar8torycamtrolSame - A control sample of known coeposftion. Aqueous 
and solid laboratory control samples are analyzed using the same sample 
preparation, reagents, and analytical methods employed for samples 
received. 

Labor8tory Qurrlity Assurance coordin8tor - An employee of a laboratory 
vith no analysis or production responsibilities and uho implements QA 
and QC. This person is responsible for ensuring all quality problems 
are resolved. 

Mstrlx - The predominant material comprising the sample to be analyzed. 
The most common matrices are water, soil/sediment, and sludge. 

Matrix Spike - An aliquot. of a matrix (water or soil) spiked with know% 
quantities of compounds and subjected to the entire analytical procedure 
.in order to indicate the appropriateness of the method for the matrix by 
measuring recovery. 

Metrix Spike DuplicJts - A second l liquot of the S~IW matrix as the 
matrix spike that is spiked in order to determine the precision of the 
method. 

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

Hethod Blank/Spike - Is the distilled and/or deionized water for soil or 
sand spiked with knovn compounds or elements. The method blank as 
defined by Contract Laboratory Protocol for organic8 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 Detectim umfts - Minimum 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 Additims - The addition of three increments of a 
standard 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 determined by least-squares analysis. The 
analyte 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 will not counteract spectral effects. It is also referred to as 
standard addition. 

Out of batrol - One or more of several conditions relating to the plotting 
of control data and indicating unacceptable results. 
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Percant solids. - The proportion of solid in A soil sample determined by 
drying an l liquot of the sasple. 

Reci.sim - Measure of the reproducibility of a set of replicate results 
among the~elves or the agreement among repeat obsarvations made under 
the same conditions. 

Reparation Blsnk (Reagent Blank, Metlwd Bleak) - An anslytical control 
that contains distilled, deionized water and reagents, which is carried 
through the entire analytical procedure (digested and analyzed). An 
aqueous method blank is treated with the same reagents as a saa@e with 
a water sutrix; a solid mathod blank is treated with the same reagents 
as a soil sample. 

Purge snd Tnp - An analytical technique used to isolate volatile 
(purgable) organic8 by stripping.the cospounds fra water or soil by a 
stream of inert gas, trapping the coarpounds on a porous polymer trap, 
and thermally desorbing the trapped compounds onto the gas chrosstographic 
column. 

Qmlity Assuraau - A planned system of activities (program) whose purpose 
is to provide assurance of the reliabiXty and defensibility of the data. 

Quality CoQtrol - A routine application of procedures for controlling 
the monitoring process. QC is the responsibility of all those performing 
the hands-on operations in the field and in the laboratory. 

Reagent V8ter - Water in which an analyte is not observed at or above 
the minimum quantitation limit of the paramsters of interest. 

Recovery - Usually expressed as a percent. The numerical ratio of the 
amount of analyte measured by the laboratory method divided by the known 
amount of analyte added to the matrix (i.e., spiked sample) to be anslysed. 

Reporting Detection Lisits - The same as method detection limits with 
consideration given for practical limitation such as sample size, matrix 
interferences, and dilutions. 

Representstivmmss - Expresses the degree to which sample data accurately 
and precisely represent a characteristic of a population, parameter 
variations at a saa@ing point, or an environmental condition. Represen- 
tativeness is a qualitative parameter which is most concerned with the 
proper design of the sampling program. 

ssmple HoNag Tins - Timss used to ascertain the vslidity of .results 
based on the holdirrg time of the sample fra time of collection to time 
of analysis or sample preparation. Holding tiams may vary depending on 
the analysis, EPA regional preference, etc. 
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s4dvol~til8 (zdqmdm - Compounds amenable to anslysis by extraction of 
the sample with an organic solvent. Used synonymously with base neutral 
acid &'extractable compounds. 

Serial DilutiaQ - The dilution of a sample by a known factor. When 
corrected by the dilution factor, the diluted sample must agree with the 
original undiluted sample within specified limits. Serial dilution may 
reflect the influence of interferents. 

spikes - Knovn amounts of specific chemical constituents added by the 
laboratory to selected samples to test the appropriateness and recover 
efficiencies of specific analytical methods within the actual sample 
matrices. 

standard Devi8tim - The square root of the variance of a set of values. 

Surrog8tas - Compounds added to every blank, sample, matrix spike, matrix 
spike duplicate, and standard and used to evaluate analytical efficiency 
of the method by measuring recovery. Surrogates are brominated, fluori- 
nated, or isotopically labelled compounds not expected to be detected in 
environmental media. These are used typically in organic methods. 

Tent8tivr Identified C3qmmdm - Compounds detected in samples that are 
not target compounds, internal standards or surrogate standards. up to 
30 peaks (those greater than 10% of peak areas or heights of nearest 
internal standards) are subjected to mass spectral library searches for 
tentative identification. 

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

Vui=. - The sum of the squares of the difference between the individual 
values of a set and the arithmetic mean of the set, divided by one less 
than the number of values. 

Vol8tile (kqmmd8 - Compounds amendable to analysis by the purge and 
trap techniques. Used synonymously with purgsble compounds. 

Dak Qdifius' Ihfinaiw 88 d8fh8d by thm camtract Laboratory 
Rotocolfor Orgadc A~lysis 

U- Indicates compound was analyzed for but not detected. The sample 
quantitation limit must be corrected for dilution and for percent 
moisture. 

J- Indicates an estimated value. This flag is used either when 
estimating a concentration for tentatively identified compounds 
where a 1:l response is assumed, or when the mass spectral data 
indicate the presence of a compound that meots the identification 
criteria but the result is less than the sample quantitation 
limit but greater than zero. 
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C- This’flag applies to pesticide results where the identification 
has bees confirmed by gas chromatography/sass spectrometry. 
Single component pesticides 210 ag/ul in the fins1 extract shall 
be confirmed by gas chromatography/mass spectrometry. 

B- This flag is used when the analyte is found in the associated 
blank as well as in the sasple. It indicates possible/probable 
blank contaaWation and warns the data user to take appropriate 
action. This flag must be used for a TIC as well as for a 
positively identified TCL compound. 

E- This flag identifies compounds whom concentrations exceed the 
calibration range of the gas chrosutography/msss spectrometry 
instrument for that specific analysis. This flag will not apply 
to pesticides/PCBs analyzed by GC/EC ‘&hods. If onelo’r sore 
compounds have a response greater than full scale, the sample 
or extract must ‘bu diluted and reanslysed. If the dilution of 
the extract causes any compounds identified in the first anslysis 
to be below the calibration range in the second analysis, then 
the results of both analyses shall be reported. 

D- This flag identifies all compounds identified in as a~lysis at 
a secondary dilution factor. If a sample or extract is reanalysed 
at a higher dilution factor, as in the “E” flag above, the “DL” 
suffix is appended to the sasple number on the Form I for the 
diluted sample, and all concentration values reported on that 
Form I are flagged wiTthe “D” flag. 

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

X- Other specific flags and footnotes say be required to properly 
define the results. If used, they must be fully described and 
such description attached to the Sample Data Sumuy Package 
and the Case Narrative. 
and “2,” 

If more than one is. required, use “Y” 
as needed. If more than five quslifiers sre required 

for a sample result, use the “X” flag to combine several flags, 
as needed. For instauce, the “X” flag sight combine the “A,” “B ,n 
and “D” flags for some sample. 

R- Quality control indicates that data are not usable (compound 
say or say not be present). Resampling and reanslysis are 
necessary for verification. 

Q - No aualytical result. 
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8-0 Ths reported value is estimated because of the presence of 
interference. An explanatory note must be included under Comoents 
on the cover page (if the problem applies to all samples) or on 
the specific FORM I-IN (if it is an isolated problem). 

n- Duplicate injection precision not met. 

N- Spiked sample recovery not within control limits. 

S- The reported value was determined by the Iiethod of Standard 
Additions. 

W- Postdisgestion spike for Furnace Atomic Absorption analysis is 
out of control limits (85-115X), while sample absorbance is less 
than 50% of spike absorbance. 

* - Duplicate analysis not within control limits. 

+ - Correlation coefficient for the Hethod of Stan&d Addition is 
less than 0.995. 

M (Method) Quelifier 

“P” for ICP 

"A" for Flaaw AA 

"F" for Furnace AA 

"CV" for Hanual Cold Vapor AA 

"AV" for Automated Cold Vapor AA 

"AS" for Semiautomated Spectrophotometric 

"C" for Hanual Spectrophotoamtric 

"T" for Titrimetric 

"NR" if the analyte is not required to bo analyzed 



83 

BIBLIOGRAPHY 

American Public Health Association, Ammrican Water Works Association, 
and tim Water Pollution Control Federation, Selected Analy~fcal Methods 
Approved and Cfted by the United States Environmental Protectfon Agency. 
Supplement to the 15th ed. of Standud Methods for the Examination of 
Water and Wastewater, 1981. 

American Public Health Association, American Water Works Association, 
and the Water Pollution Control Federation. Stondud Methods for the 
Examination of Water and Wastewater, 16th ed., Washington, DC, 1985. 

American Society for Testing and Materials, 1984 Annual Book of ASTM 
Standards: Water and Environmental Technology, Sect. 11, Vols. 11.01 
and 11.02, Water, Philadelphia, Pennsylvania, 1984. 

Association of Official Analytical Chemists, Officol Methods of 
Analysis of the Association of Official Analytical Chemists, 14th ed., 
Arlington, Virginia, 1984. 

C. F. Bluer, C. L. Grant, and T. F. Jenkins, Interlaboratory 
Evaluarfon of High-Perfonnanca Lfquid Chromatography Detennfnation of 
Nitro Orgaofcs in Munition Plant Wastewater, Anal. Chem. 56, 176 (1986). 

R. R. Compton, Manual of Field Geology, John Wiley and Sons, Inc., 
New York, p. 370, 1962. 

Federal Register, Toxicity Characteristfc Leachfng Procedure, 40 CFR, 
51 FR, Appendix I to Part 268, pp. 40643-40653, November 7, 1986. 

Federal Register, Air and Stack Gas Monfroring, 40 CFR, Revised, 
Parts 53-80, July 1, 1985. 

Federal Register, Guidelines Establishing Testing Procedures for 
the Analysis of Pollutants under the Clean Water Act; Final Rule and 
Interim Final Rule and Proposed Rule, 40 CFR Part 136.3, July 1, 1987. 

F. H. Garfiald, Quality Assurance Prfncfplea for Analytical 
Laborafories, Association of Official Analytical Chemists, Arlington, 
Virginia, 1984. 

B. G. Kratochvil and J. K. Taylor, A Survey of Recent Lfterafure on 
Sampling for Chemical Analysis. National Bureau of Standards Technical 
Note, 1153, Gaithersburg, Maryland, January 1982. 

G. Kulin and P. R. Compton, A Guide to Methods and Standards for 
the Heasuremen~ of Water Flow. National Bureau of Standards, Spec. 
Publication 421; p. 9. 

R. D. Morrison, Groundorater Monf torfng Technology, TIHCO Manufac- 
turing, Inc., Prairie du Sac, Wisconsin, p. 111, 1983. 



84 

BIBLIOGRAPHT (continued) 

National'Bureau of Standards: A Gufde to Methoda and Standuds for 
the Heasuruaont of Water Flow. Nation81 Technical Informetion Servicea, 
SD Catelog No. C13.10:421, NBS Special Publication 421, 1975. 

Notfonal Institute of Occupational Health and Safety Hanual of 
Analytical Methods, 3rd ad., NIOSH 84-100, May 15, 1985. 

RCR4 GroundPrater Honftoring Technfcal Enforcement Guidance Document, 
OSWER-9950.1, September 1986. 

Reversed Phase High-Performance Liquid Chromatography Determfnatfon 
of Nftro Organics fn Munitfons Wastewater, Anal. Chcm., 58, 170, 
(January 1986). 

The American Society of Mechanical Engineers, Quility Assurance 
Program Requirements for Nuclear Facilities, ANSI/ASME NQA-l-1986 ed., 
July 1, 1986. 

U.S. Department of Agriculture, Sofl Survey Maaual, U.S. Government 
Printing Office, Washington, DC, 1981. 

U.S. Department of Agriculture, Soil Tuonomp: Basic Systeals of 
Soil Classiffcatfon for Making and Interpreting Soil Surveys, U.S. 
Government Printing Office, Washington, DC, .1975. 

U.S. Department of Interior, National Handbook ofRecmmended!fethods 
for Water-Data Acqufsftfon, U. S. Geological Survey, Vol. 2., Reaton, 
Virginia, 1977. 

U. S. Environmental Protection Agency, Laboratory Data Valfdatfon 
Functional Gufdelfnes for Evaluating Organic Analyses, R-582-5-01, NUS 
Corporation, Superfund Division, May 28, 1985. 

U. S. Environmental Protection Agency, Laboratory Data Valfdatfon 
Functional Gufdelfnes for Evaluatfng Inorganic Analysis, R-582-5-5-01, 
NUS Corporation, Superfund Division, May 28, 1985. 

U.S. Environmental Protection Agency Contract Laboratory Programs, 
Statement of Work for Organic Analysis, Rev., July 1967. 

U.S. Environmental Protection Agency Contract Laboratory Programs, 
Statement of Work for Drganic'Analpsis, Rev. 1987. 

U.S. Environmental Protection Agency Contract Laboretory Programs, 
Statement of Work for Organic Analysis, September 1983. 

u. s. Environmental Protection Agency, Determinations of PCBs in 
Transformer Fluid and Wasto Oils, EPA-60014-81-045, September 1982. 



85 

BIBLIOGRAPHY (continued) 

U.S. Environmental PrOtaCtion Agracy, Interfm Gufdelfnas and Speefff- 
cation& for Prepuing Quality Assurance Project Plana. QAMS OOS/SO, 
National Techaicel Information Service, EPA-600/4-83-004, Fobmary 1983. 

U.S. Environmental Protection Agency, Pr8ctic81 Guide forGroundw8ter 
Sampling, EPA-600/2-85-104, p. 169, 1985. 

U.S. Environmental Protection Agency, Handbook - Groundwater, 
EPA-625/6-87-016, p. 212, 1987. 

U.S. Environmental Protection Agency, Microbiologic81 Methods for 
Monftoring the Environment, Nationel Technical Information Servicee, 
EPA-600/-78-017, '1978. 

U.S. Environment81 Protection Agency, RCRA Groundw8ter Monitoring 
Technical Enforcement Document, U.S, Government Printing Office, 
Washington, DC, p. 208, 1987. 

U.S. Environmodtal Protection Agency, Soil Sampling Qu8lftpAssurrace 
User’s Guide, EPA-600/4-84-043, p. 113, 1984. 

u. s. Environmental Protection Agency, Handbook for An8lytfcal 
Qu8lity Control in Water and Wastew8ter L8bor8tories, EPA-600/4-79-019, 
Cincinnati, Ohio, Merch 1979. 

U.S. Environmental Protection Awwl Methods of Benzfdine, 
Chlorfmted Org8nic Compounds, Peat8chlorophenol and Pesticides in Water 
and W8stw8ter, Interim Document, Cincinnati, Ohio, September 1978. 

U.S. Environmental Protection Agency, Methods for Chemfc81 An8lysfs 
of Water and Waatos, EPA-600/4-79-020, Cincinnati, Ohio, March 1983. 

u. s. Environmental Protection Agency, NPDES Compli8nce Sampling 
Inspection M8nu81, Office of Water Enforcement, MCD-51, Washington, DC, 
1985. 

u. s. Eaviroamaatel Protection Agency, R8dfochemistry Procedures 
Manu81, Office of Radiation Programs, Eastrrn Environmental Radiation 
Facility, August 1984. 

U.S. Eaviroawatal Protection Agency, Test Methods for Evaluating 
Solid W8ste: Physic81/Chemic81 Methods, EPA/SW-846, Vole. lA, B, C, and 
2, Rev.,- November 1986, Warhingtoa, DC, 1987. 

U.S. Environmental Protection Agency, Manual on Groundw8ter Qu8lfty 
Samplfng Procedures, EPA-600/2-81-160, p. 105, 1981. 

U.S. Enviroameatel Protection Agency, D8t8 Qu8lfty Objectives for 

Remedi81 Response Actfvitfes, EPA/540/G-87/003, Merch 1987. 



86 

BIBLIOGRAPHY (continued) 

U.S. Eavfronmental Protection Agency, L8bor8toz-y D8t8 V8lid8tfon 
FuXtfon8l Guidelines for Ev8luating Peaticidea/PCB ‘a An8lysea, 
R-582-5-S-01, NUS Corporation, Suporfund Division, May 28, 1985. 

U.S. Geological Survey, Methods of An8lySfS of Inorgrnic Subst8nces 

in Water and Fluvial Sediments, Open File Report 78-679, Reston, Virginia, 
1978. 

U.S. Geological Survey, *Methods for Determination of Inorganic 
Substances in Water and Pluvial Sediments,w In Technfques of Water- 
Resources Investfg8tion. Book 5, Chapter Al, Marvin W. Skougstad et al., 
Ed., Reston, Virginia, 1979. 

T. P. Whitehead, Qu8lity Control fn Clinic81 Chemfstxy, John Wiley 
and Sons, New York, 1977. 

W. J. Youden and E. H. Steiner, St8tistfc81 M8nu81 of the AOAC, 
Association of Official Analytical Chemists, Arlington, Virginia, 1975. 



87 

KXT CONTACTS FOR Tw NAVY INSTALLATION RBSTORATIOM PROGRAM 

Mailing Address for Premium Transport: 
. . 

Martin Marietta Energy Systems, Inc. 
Highway 58, Building K-1004A, Drop A20 
Oak Ridge, TN 37830 

Mailing Address for Regular Mail: 

Martin Marietta Energy Systems, Inc. 
P.O. Box 2003 
Oak Ridge, TN 37831-7440 

Mitzi S. Miller, Program Manager (615) 576-2361 

Duties: Organization and assignment of projects to staff, laboratory 
audits, QA/QC review, work plan reviav, etc., for all branches 
of the mi!itary. 

Henry H. Beiro, Project Manager (615) 576-1568 

Duties: Sampling plan review, work plan review, field audits, etc., for 
all branches of the military. 

Ahmed A. Halouma, Project Manager (615) 574-7251) 

Duties: Laboratory audits, QAIQC review, work plan review, etc., for 
Army and Corps of Engineers. 

Nile A. Luadtka, Project Manager (615) 574-8752 

Duties: Laboratory audits, QA/QC review, work plan review, etc., for 
the Southern Division of the Navy and asbestor site survey pro- 
jects, plus backup for other project managers, as necessary. 

Gloria J. Mancer, Navy Project Manager (615) 576-1570 

Duties: Laboratory auidts, QAfQC review, work plan review, etc., for 
the Navy. 

Margaret P. Ogava, Secretory (574-0400) 

Richard D. Westmoreland, Project Manager (615) 574-8072 

Duties: Laboratory audits, QA/QC review, work plan reviar, etc., fat 
the Air Force and Air National Guard: particularly thoao projects 
handled by HAZWRAP. 
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Dennis L. Forsborg (615) 974-8515 

Duties: Sampling plan review, vork plan raviar, field audits, etc., for 
all blanches of the military. 

NESSA PROGRAM CONTACTS 

Anthony R. Sturtzer (805) 982-3449 

Navy Energy and Environmental Support Activity 
Code 112E 
Building 835 
Port Huenema, California 93043-5014 

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

Jerry Lionelli 

Duties: Assist in the program management of the Iastallatioa Restoration 
Program. 

Stephen Eikenberry, Manager 

Duties: Manager of the Installation Restoration Program. 
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