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PROIECT QUALI TY ASSURANCE PLAN APPROVAL

This project quality assurance (QA) plan was devel oped to assure that
all environmental data generated for the U S. Environnmental Protection Agency
(EPA) Environnental Mnitoring and Assessnent Program (EMAP) Near Coast al
Denonstration Project are scientifically valid, representative, conparable,
conpl ete, and of known and acceptabl e precision and accuracy. The signatures
of key project personnel below indicate concurrence with the procedures
specified in the plan and a conmtnment to dissemnate the plan and the
phil osophy of quality to all project personnel.
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J. Paul, NC Associate D rector F. Holland, NC Technical Director
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C. Manen, NOAA QA Support R Gaves, EMAP QA Coordi nat or
0332333333333333333)3)3)3)3))))) 3333332333333333333)3)3)3)3)))))

S.C. Schimrel, NC Denb. Project Lead R Valente, NC QA Oficer

This plan is approved for use in the Environnmental Monitoring and
Assessnment Program s Near Coastal Denonstration Project.



NOT1 CE

This docunent is a prelimnary draft. It has not been fornally rel eased
by the U S. Environnmental Protection Agency and should not at this stage be
construed to represent Agency policy. It is being circulated for comments on

its technical nmerit and policy inplications, and is intended for interna
Agency use only. Mention of trade nanes and conmerci al products does not
constitute endorsenent or reconmendation for use.
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ABSTRACT

Thi s docunent outlines the integrated quality assurance plan for the
Envi ronnental Monitoring and Assessnment Program s Near Coastal Denonstration
Project. The quality assurance plan is prepared follow ng the guidelines and
specifications provided in 1983 by the Quality Assurance Managenent Staff of
the U S. Environnental Protection Agency Ofice of Research and Devel opnent.

nj ectives for five data quality indicators (representativeness,
conpl et eness, conparability, precision, and accuracy) are established for the
Near Coastal Denonstration Project. The primary purpose of the integrated
quality assurance plan is to maxim ze the probability that data collected over
the duration of the project will nmeet or exceed these objectives, and thus
provide scientifically sound interpretations of the data in support of the
project goals. Various procedures are specified in the quality assurance pl an
to: (1) ensure that collection and neasurenment procedures are standardi zed
anong all participants; (2) nonitor performance of the nmeasurenment systens
being used in the Near Coastal Denonstration Project to nmaintain statistica
control and to provide rapid feedback so that corrective neasures can be taken
before data quality is conprom sed; (3) allow for the periodic assessnment of
t he performance of these nmeasurenent systens and their conponents; and, (4) to
verify and validate that reported data are sufficiently representative
unbi ased, and precise so as to be suitable for their intended end use. These
activities will provide data users with information regardi ng the degree of
uncertainty associated with the various components of the Near Coasta
Denonstration Project data base.

This quality assurance plan has been submitted in partial fulfillnment of
Contract Number 68-03-3249 to Lockheed Engi neering & Sci ences Conpany,
Contract Number 68-C8-0066 to Science Applications International Corporation
and Contract Nunmber 7176-849 to Conputer Sciences Corporation under the
sponsorship of the U S. Environmental Protection Agency.
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SECTI ON 1
| NTRODUCTI ON

1.1 OVERVI EW

The U. S. Environnental Protection Agency (EPA), in cooperation
with other federal and state organizations, has designed the
Envi ronmental Monitoring and Assessnent Program (EMAP) to nonitor
i ndicators of the condition and health of the Nation's ecol ogi cal
resources. Specifically, EMAP is intended to respond to the
growi ng denmand for information characterizing the condition of our
environnent and the type and |location of changes in our
envi ronnent . Si nul taneous nonitoring of pol lutants and
environnental indicators will allow for the identification of the
likely causes of adverse changes. When EMAP has been fully
i npl emented, the program will answer the followng critical
gquesti ons:

o] What is the current status, extent and geographic

di stribution of our ecol ogi cal resources (e.g.,
estuaries, |akes, streans, forests, grasslands, etc.)?

o] What percentage of resources appear to be adversely
affected by pol | utants or ot her ant hr opogeni ¢
envi ronnental stresses?
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o] Wi ch resources are degradi ng, where, and at what rate?
o] What are the nost |ikely causes of adverse effects?

o] Are adversely affected ecosystens inproving as expected

to control and mtigation prograns?

To answer these types of questions the near coastal denonstration
project has set four major objectives, the various, integrated
nmoni toring networks within EMAP have four nmmjor objectives:

o] Provide a quantitative assessnment of the regional extent
of near coastal environnental problenms by assessing
pol  uti on exposure and ecol ogi cal condition.

o] Measure changes in the regional extent of environnental
problens for the Nation's near coastal ecosystens.

o] | dentify and eval uate associ ati ons anong t he ecol ogi cal
condition of the Nation's near coastal ecosystens and
pol | utant exposure, as well as other factors known or
suspected to affect ecological condition (e.g., climatic
conditions, |and use patterns).
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o] Assess the effectiveness of pollution control actions and
environnental policies on regional scales (i.e., large

estuaries |ike Chesapeake Bay, nmajor coastal regions |ike
the md-Atlantic and GQulf coasts, and nationally).

The Near Coastal conponent of EMAP will nonitor the status and
trends in environmental quality of the coastal waters of the United
States. This programw || conpl enment and eventually nerge with the
Nat i onal Cceani c and Atnospheric Adm nistration's (NOAA) existing
National Status and Trends Programfor Marine Environmental Quality
to produce a single, cooperative, coastal and estuarine nonitoring
program

The strategy for inplenentation of the Near Coastal project is
a regional, phased approach starting in 1990 in the Virginian
Provi nce. This biogeographical province covers an area from Cape
Cod, Massachusetts to Cape Henry, Virginia (U S. EPA 1989).
Addi tional provinces wll be added in future years, eventually
resulting in full national inplenentation of the program

1.2 QUALITY ASSURANCE PRQJIECT PLAN SPECI FI CATI ONS

The quality assurance policy of the EPA requires every
nmoni t ori ng and nmeasurenent project to have a witten and approved
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quality assurance plan (Stanley and Verner, 1983). Thi s
requirement applies to all environnmental nonitoring and neasur enent
efforts authorized or supported by the EPA through regulations,
grants, contracts, or other neans. The quality assurance plan for
the project specifies the policies, organization, objectives, and
functional activities for the project. The plan also describes the
qual ity assurance and quality control activities and neasures that
will be inplemented to ensure that the data will neet all criteria
for data quality established for the project. All  project
personnel nust be famliar with the policies and objectives
outlined in this quality assurance plan to assure proper
interactions anong the various data acquisition and nanagenent
conponents of the project. EPA guidance (Stanley and Verner, 1983)
states that the 15 itens shown in Table 1-1 should be addressed in
the QA project plan. Sone of these itens are extensively addressed
in other docunments for this project and therefore, as allowed by
t he guidelines, are only sumarized or referenced in this docunment.

Thi s docunent contains proposed protocols and designs for the
integrated quality assurance programthat will be inplenented for
the project. This plan is intended to be a "living" docunent and,
accordingly, may be revised and/ or appended as needs warrant.
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TABLE 1-1. SECTIONS IN TH' S REPORT AND | N RELATED DOCUMENTS THAT
ADDRESS THE 15 SUBJECTS REQUIRED IN A QUALITY ASSURANCE PRQJECT

PLAN?
Qual ity Assurance Subject Thi s Report
Titl e page Titl e page

Tabl e of contents

Tabl e of contents

Proj ect description Section 3
Proj ect organi zation

and responsibility Section 2

QA obj ectives Section 4
Sanpl i ng procedures Section 6
Sanpl e cust ody Section 8

Cal i bration procedures Section 5,6,7
Anal yti cal procedures Section 7
Dat a reduction, validation,

and reporting Section 8,9

I nternal QC checks Section 5

Per f ormance and

systemaudits Section 5,6,7
Preventi ve mai nt enance Section 6
Corrective action Section 5

QA reports to managenent Section 9

2 Addressing these 15 QA subjects is specified in Stanley and

Ver ner (1983).
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SECTI ON 2

PROIECT ORGANI ZATI ON

2.1 MANAGEMENT STRUCTURE

For the Near Coastal Denonstration Project, expertise in specific research
and nonitoring areas will be provided by several EPA |aboratories and their
contracting organizations. The Environnent al Research Laboratory in
Narragansett, Rhode Island (ERL-NARR) has been designated as the principal
| aboratory for the denponstration project, and will therefore provide oversight
and inpl enentati on support for all activities for the Denonstration Project. The
Envi ronmental Monitoring Systens Laboratory in Gncinnati, Chio (EMSL-CIN) will
provi de technical support for quality assurance activities and analysis of
chem cal contamnants in sedinment and tissue sanples. The Environnent al
Moni toring Systens Laboratory in Las Vegas, Nevada (EMSL-LV) will provide quality
assurance and | ogi stics support. The Environmental Research Laboratory in Gulf
Breeze, Florida (ERL-@B) has been designated as the principal l|aboratory for the
statistical design of the Near Coastal Denonstration Project. Figure 2-1
illustrates the management structure for the 1990 Virginian Provi nce Near Coast al
Denonstration Project. Al  key personnel involved in the Near Coastal

Denonstration Project are listed in Table 2-1.
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I
I
' Technical Director
: Estuaries
I
I
I
QA Contingency
Coordinator Committee
Synthesis and Demonstration Data Management

Integration Group

Project Manager

Processing
Laboratories

Support Group

Operations Center
Support Staff

Field Activities
Coordinator

Team
Leader

Crew
Chiefs

Team
Leader

Crew
Chiefs

Team
Leader

Crew
Chiefs

Figure 2-1. Management structure for the 1990 Virginian Province Demonstration Project
(taken from Holland, et al., in preparation).
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Table 2-1. List of Key Personnel, Affiliations, and
Responsibilities within the EMAP Near Coast al
Denonstration Project
NANVE ORGANI ZATI ON RESPONSI BI LI TY
R Li nt hur st U S. EPA-DC EMAP Director
J. Messer U S. EPA-RTP Deputy Director
J. Paul U. S. EPA- NARR NC Associ ate Director
F. Hol |l and Ver sar NC Acting Technical Director
K. Sunmers U S EPA-GB NC Desi gn Lead
S. Schi nmel U. S. EPA- NARR NC Deno Project Lead
R Val ente SAI C Project QA Oficer
R Pruell U. S. EPA- NARR Anal yti cal Chem stry Support
B. Graves US. EPA-CIN EVMAP QA Coor di nat or
B. Thomnas US EPA-CIN Cont am nant Anal ysi s Support
D. Heggem U S. EPA-LV QA Support
J. Scott SAI C Toxi col ogy/ Sanpl i ng
C. Strobel SAI C Logi stics Lead
S. Wi sberg Ver sar Techni cal Support
J. Rosen CSC Dat a Base Managenent Lead
J. Baker LESC Logi stics Support
J. Pollard LESC QA Support
R Slagle LESC Dat a Base Managenent Support
K. Peres LESC QA Support
T. Chiang LESC QA Support
C. Manen NOAA NOAA QA Li ai son
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SECTI ON 3

PRQIECT DESCRI PTI ON

3.1 PURPGCSE

h The objectives of the 1990 Near Coastal Denonstration Project
z are to:
E o] otain estimates of the variability associated with Near
Coastal indicators which will allow establishnment of
: program | evel data quality objectives (DQs).
O' o] Evaluate the utility, sensitivity, and applicability of
a the EMAP Near Coastal indicators on a regional scale.
g o] Determ ne the effectiveness of the EMAP network design
- for quantifying the extent and nagnitude of pollution
: pr obl ens.
' o] Denonstrate the usefulness of results for purposes of
d pl anni ng, prioritization, and determ ni ng t he
ef fectiveness of existing pollutant control actions.
(a8 ) Devel op nethods for indicators that can be transferred to
J ot her regions and other agenci es.
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o] | dentify and resolve logistical issues associated with
i npl enenting the network design.

| nformati on gained fromthe 1990 denonstration project wll
al so be used to refine the overall EMAP design. The denonstration
project itself will serve as a nodel for the inplenentation of EMAP
projects for other ecosystemtypes and in other regions.

The strategy for acconplishing the above objectives will be to
field test the proposed Near Coastal indicators and the network
design through the denonstration project in the Virginian Province
estuaries. Estuaries were selected as the target ecosystem because
their natural circulation patterns concentrate and retain
pol lutants. Estuaries are spawni ng and nursery grounds for nmany
species of living resources, and the estuarine watersheds receive
a great proportion of the pollutants discharged in the waterways of
the U S. The Virginian Province was chosen because: (1) known
pollution inpacts are particularly severe; (2) unaccept abl e
| evel s of contam nants are known to occur in the water, sedinents,
and bi ot a; and (3) the vitality of many living resources are
threatened (U. S. EPA, 1989).
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SECTION 4
QUALI TY ASSURANCE OBJECTI VES

4.1 DATA QUALITY OBJECTI VES

To address the project objectives, the conclusions of the
proj ect nust be based on scientifically sound interpretations of
t he data base. To achieve this end, and as required by EPA for all
nmoni tori ng and neasurenent prograns, objectives nust be established
for data quality based on the proposed uses of the data (Stanley
and Verner, 1985). The primary purpose of the quality assurance
programis to maximze the probability that the resulting data w ||
meet or exceed the data quality objectives (DQ0s) specified for the
pr oj ect. Data quality objectives established for the EMAP Near
Coastal project, however, are based on control of the neasurenent
system because error bounds cannot, at present, be established for
end use of indicator response data. As a consequence, nanagenent
deci sions bal anci ng the cost of higher quality data agai nst program
obj ectives are not presently possible. As data are accumul ated on
indicators and the error rates associated wth them are
establ i shed, end use DQ0Os can be established and quality assurance
systens inplenmented to assure acceptable data quality to neet
pr eest abl i shed program obj ecti ves.
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The data quality objectives presented for accuracy, precision,
and conpleteness (Table 4-1) can be nore accurately terned
"measurenent quality objectives" (MXs). These objectives are
based on the |ikely magnitude of error generated through the
measur enent process. The MXs for the Near Coastal project were
establ i shed by obtaining estimates of the nost likely data quality
that is achievable based on either the instrunent manufacturer's
specifications or historical data. Scientists famliar with each
particul ar data type provided estimates of |ikely neasurenent error
for a given neasurenent process. These MXs are then used as
quality control criteria both in field and | aboratory neasurenent
processes to set the bounds of acceptabl e neasurenent error.

DQ0Cs or MXs are usually established for five aspects of data

quality: representativeness, conpl et eness, conparability,
accuracy, and precision (Stanley and Verner, 1985). In addition,
recommended detection limts are established. These terns are

defined below with general guidelines for establishing DQ0s for
each QA paraneter
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Table 4-1. Measurenent Quality Objectives for EMAP Near Coast al
I ndi cat ors and Associ ated Dat a

Maxi mum Maxi mum
Al | owabl e Al | owabl e
Accuracy (Bias) Preci si on Conpl et eness
I ndi cator/ Data Type CGoal CGoal CGoal
Sedi nent cont am nant
concentration
Organi cs 30% 30% 90%
I nor gani cs 15% 15% 90%
Sedi nent toxicity NA NA 90%
Bent hi ¢ speci es conposition
and bi onass
Sanpl e col l ection NA NA 90%
Sorting 10% NA 90%
Counti ng 10% NA 90%
Taxonom ¢
identification 10% NA 90%
Bi omass NA 10% 90%

Sedi nent characteristics
Grain size NA 10% 90%
(rmost abundant size cl ass)

Total organic carbon 10% 10% 90%
Percent wat er NA 10% 90%
Acid volatile sulfides 10% 10% 90%
Di ssol ved oxygen
concentration 0.5 ng/L 10% 90%
Salinity 1 ppt 10% 90%
Dept h 0.5 m 10% 90%
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Table 4-1. (Continued)

Maxi mum Maxi mum
Al | owabl e Al | owabl e
Accuracy (Bias) Preci si on Conpl et eness
I ndi cator/ Data Type CGoal CGoal CGoal
Fl uorometry NA 10% 90%
Transm ssonetry NA 10% 90%
|_ pH 0.2 pH units NA 90%
z Tenperature 0.5 °C NA 90%
m Contaminants in fish and
bi val ve tissue
E Organi cs 30% 30% 90%
: I nor gani cs 15% 15% 90%
‘ l G oss pat hol ogy of fish NA 10% 90%
Fi sh community conposition
O‘ Sanpl e col l ection NA NA 75%
Counti ng 10% NA 90%
a Taxonom ¢
identification 10% NA 90%
m Lengt h determ nations + 5 mm NA 90%
> Rel ati ve abundance of |arge
burrow ng bival ves
- Sanpl e col |l ection NA NA 75%
: Counti ng 10% NA 90%
Taxonom ¢
‘ ]. identification 10% NA 90%
m Hi st opat hol ogy of fish NA NA NA
: Apparent RPD depth + 5 mm NA 90%
¢ Water colum toxicity NA 409 Chanpi a) 90%
n NA 50% Ar baci a)
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4.2 REPRESENTATI VENESS

Representativeness is defined as "the degree to which the
data accurately and precisely represent a characteristic of a
popul ati on paraneter, variation of a property, a process
characteristic, or an operational condition" (Stanley and Verner,
1985). Representativeness applies to the |ocation of sanpling or
monitoring sites, to the collection of sanples or field
measurenents, to the analysis of those sanples, and to the types
of sanples being used to evaluate various aspects of data
quality. The location of sanpling sites and the design of the
sanpling programin the Near Coastal Denonstration Project
provide the primary focus for defining representative popul ation
estimates fromthe Virginian Province near coastal estuarine
environment. The proposed sanpling design conbines the strengths
of systematic and random sanpling with an understandi ng of
estuarine systens, to collect data that will provide unbi ased
estimates of the status of the Nation's estuarine resources.
Field protocols are docunented in the Near Coastal field nethods
manual (Strobel et al., in preparation) for future reference and
prot ocol standardi zation, as are | aboratory neasurenent protocols
in the Laboratory Methods Manual (G aves et al., in preparation).
The types of QA docunentation sanples (i.e., performance
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evaluation material) used to assess the quality of chem cal data
Wl be as representative as possible of the natural sanples
collected during the project with respect to both conposition and
concentration.

4.3 COVPLETENESS

Conpl eteness is defined as "a neasure of the amobunt of data
collected froma neasurenent process conpared to the anount that
was expected to be obtained under the conditions of neasurenent”
(Stanl ey and Verner, 1985). An aspect of conpl eteness that can
be expressed for all data types is the anount of valid data
(i.e., not associated with sone criteria of potential
unacceptability) collected. A criteria ranging from75 to 90
percent valid data froma given neasurenent process is suggested
as being reasonable for the Near Coastal Denonstration Project.
As data are conpiled for the various indicators, nore realistic
criteria for conpl eteness can be devel oped. The suggested
criteria for each data type to be collected is presented in
Tabl e 4-1.
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4.4 COVPARABI LI TY

Conparability is defined as "the confidence with which one
data set can be conpared to another” (Stanley and Verner, 1985).
Conparability of reporting units and cal cul ati ons, data base
managenent processes, and interpretative procedures nust be
assured if the overall goals of EMAP are to be realized. The
EMAP Near Coastal Denonstration Project will generate a high
| evel of documentation for the above topics to ensure that future
EMAP efforts can be nmade conparable. For exanple, both field and
| aboratory nethods are described in full detail in manuals which
will be made available to all field personnel and anal ytica
| aboratories. Field crews will undergo intensive training in a
single nonth-long session prior to the start of field work.
Finally, the sanpling design for the Denonstration Project has
been made fl exi ble enough to allow for anal ytical adjustnents,
when necessary, to insure data conparability.

4.5 ACCURACY (BIAS), PRECI SIQN, AND TOTAL ERROR
The term "accuracy", which is used synonynously with the

termbias in this plan, is defined as the difference between a
measured val ue and the true or expected value, and represents an



Section 4
Revision O
Dat e 4/90
DRAFT 1

Page 8 of 12

estimate of systematic error or net bias (Kirchner, 1983; Hunt
and W1l son, 1986; Taylor, 1987). Precision is defined as the
degree of nmutual agreenent anong individual neasurenents, and
represents an estimate of randomerror (Kirchner, 1983; Hunt and
Wl son, 1986; Taylor, 1987). Collectively, accuracy and

preci sion can provide an estimate of the total error or
uncertainty associated with an individual neasured val ue.
Measurement quality objectives for the various indicators are
expressed separately as maxi mum al | owabl e accuracy (i.e., bias)
and precision goals (Table 4-1). Accuracy and precision goals
may not be definable for all paranmeters due to the nature of the
neasur enent type. For exanple, accuracy measurenments are not
possible for toxicity testing, sanple collection activities, and
fish pathology identifications because "true" or expected val ues
do not exist for these neasurenent paraneters (see Table 4-1).

In order to evaluate the MQOs for accuracy and precision,
various QA QC sanples will be collected and anal yzed for nobst
data collection activities. Table 4-2 presents the types of
sanples to be used for quality assurance/quality control for each
of the various data acquisition activities except sedinent and
fish tissue contam nant anal yses. The frequency of QA QC
measurenents and the types of QA data resulting fromthese
sanpl es or processes are also presented in Table 4-2. Because
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several different types of QA QC sanples are required for the
conpl ex anal yses of chem cal contam nants in sedinent and tissue
sanpl es, they are presented and di scussed separately in Section
5.1 along with presentation of warning and control limts for the
various QC sanpl e types.
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Tabl e 4-2. Quality Assurance Sanple Types, Types of Data Cenerated, and Measurenent Quality
Vari abl es Except for all Analytical Variables
4444448444844 484444844448444844844844448444844844844448444848444844448444484448444484444844444448444484444444444444444

Dat a Generated

QA Sampl e Type or Fr equency for Measurenent
Vari abl e Measur enent Procedure of Use Quality Definition
1233333333131311133333333333311133333333333131133333333333311333333333333133333333333333133)))))))))
Sedi nent toxicity Replicate tests. Each experinment. Variance of replicated

toxicity results.

Bent hi ¢ Speci es Com
position and Bi omass

Sorting Resort of conplete 10% of each Nunber ani mals resorted
sanpl e i ncl udi ng tech's work.
debris.
Sanpl e counti ng Recount and I D of 10% of each Nunber of count and ID
and 1D sorted ani mal s. tech's work. errors.
Bi omass Dupl i cat e wei ghts. 10% Duplicate results.
Sedi nent Splits of a sanple. 10% of sanpl es. Duplicate results.

Characteristics

Di ssol ved Oxygen Air-saturated sea One at each Replicated difference
Concentration wat er and/or si de-by- sampl i ng from expect ed.
si de coll ection/ | ocation

nmeasurenents with
W nkl er determ nati ons.
4444444448444 4444444448444444448444844444444448444444444484444444448484844444444448444444444444444444444444
(conti nued)
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Table 4-2. (Continued)
4444448444844 484444844448444844448444484444484484444804448444844448444484448444484444844444448444484444444444444444

Vari abl e

QA Sampl e Type or
Measur enent Procedure

Frequency
of Use

Dat a CGener at ed
for Measur enent
Quality Definition

23331133331133333113333313333313333331313333313333313333333333333333333313333313333333333333133))))))

Salinity

Tenperature

Dept h

Fl uorometry

Water Clarity

pH

G oss
pat hol ogy
of fish

Known check sanple in
m d-range of calibra-
tion.

Ther nonet er check of

i nstrument.

Check bottom depth
agai nst depth finder
on boat

Chl orophyl I surface grab
filtered and frozen

C check with standard.

QC check with buffer.

Duplicate counts.

One at each

sampl i ng
| ocati on.

One at each

sampl i ng
| ocati on.

One at each

sampl i ng
| ocati on.

One at each

sampl i ng
| ocati on.

One at every

sampl i ng
| ocati on.

One at each

sampl i ng
| ocati on.

10% of traw s.

Replicate difference
from expect ed.

Replicated difference
from expect ed.

Replicated difference
from actual .

Check for nmaximum

al | owabl e di ff erence
bet ween insitu and
grab sanpl es.

Percent difference

from st andar d.

Percent difference
from st andar d.

Replicated difference
bet ween det erni nati ons.

Q4444444444848 84444848 4844448448444 48484444484 4444444484444 484 4444444444444 4444444444444444444444444

(conti nued)
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Table 4-2. Conti nued
4444448444844 484444844448444844448444484444484484444804448444844448444484448444484444844444448444484444444444444444
Dat a Generated
QA Sampl e Type or Frequency for Measurenent
Vari abl e Measur enent Procedure of Use Quality Definition

2333113333131333331313333131333331333331313333313333313333333133333333333313333313333333333333133))))))

Fi sh Duplicate counts. 10% of traw s. Replicated difference
conmuni nity bet ween det erni nati ons.
conposition

Rel ati ve Random r ecount and 10% of Duplicate results.
abundance i dentification. col l ection

of large

burrow ng

bi val ves

Hi st opat hol ogy NA NA NA
of fish
popul ati ons

Sedi nent Dupl i cat e neasurenents. 10% of sanpl es. Duplicate results.
m xi ng depth

Wat er col um Replicated tests. Each experinment. Variance of replicated
toxicity toxicity results.
4444448444844 4844844804448444844844844448444844844844448444848444844448444484448444484444844444448444484444444444444444
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SECTION 5
QUALI TY ASSURANCE/ QUALI TY CONTROL PROTOCOLS, CRI TERI A, AND
CORRECTI VE ACTI ON

Complete and detailed protocols for field and |[|aboratory
measurements can be found in Strobel, et al. (in preparation) and
G aves, et al. (in preparation), respectively. Citical features of the

QA QC procedures to be followed are presented in the follow ng sections.

5.1 CHEM CAL ANALYSI S OF SEDI MENT AND TI SSUE SAMPLES

For analysis of the parts-per-billion levels of organic and
i norganic contam nants in estuarine sedinents and tissue (fish and
bi val ve), no procedure has been officially approved by the regulatory
agenci es. The recomended anal ytical nmethods for the purposes of this
project are the standard analytical procedures followed by NOAA
(MacLeod, et al., 1985 and Krahn, et al., 1988), and the nethods for the
Puget Sound Estuary Program (TetraTech, 1986a and 1986Db). These
procedures have been in effect both for the National Status and Trends
Program and for the Puget Sound Estuary Program conducted by nultiple
agenci es, including EPA and NOAA. The Puget Sound Estuary Program does

not specify one single nmethod but requires all |aboratories
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participating in the Status and Trends Program to participate in the
NOAA performance-based program The prinmary and reference | aboratories
to be used in the denonstration project will participate in the NOAA
program and will be required to initiate corrective action if their
performance falls below m niml standards specified for that program

(see Table 5-1).

As di scussed earlier, the data quality objectives for this project
wer e devel oped with the understanding that the data will not be used for
[itigation purposes. Therefore, sonme of the requirenments set by the EPA
Contract Laboratory Programfor |egal and contracting purposes need not
be applied to EMAP. In addition, it should also be pointed out that as
long as proper QA QC requirenents are inplenmented and conparable
performance on standard materials is denonstrated, nultiple procedures
for the analysis of the different conpound classes used by different
| aboratories should yield conparable results. Based on this assunption,
the Q¥ QC requirenents for the analysis of contamnants in sedinents and
tissue will provide special enphasis on a performance-based program

which wll include performance on matrix spi ke recoveries, |aboratory
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Table 5-1. Warning and Control Limts for Quality Control Sanples Including
Recomended Frequency of Use
4444440444400 80448A80480Q0AQNAMNANALAQNAQNANAANAQANQALLA80448444004444444444444444

Anal ysi s Type Reconmended Reconmended Reconmended
Warning Limt Control Limt Fr equency

))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

Met hod bl anks < one-hal f One per batch.

(organi c and recommended

i nor gani c) detection limt.

Matrix spi kes?

organi c 80% 120% 70% 130% One per batch or
one every 10th

i norganic 90% 110% 85% 115% sanple if batch
size >10.

Labor at ory

control sanple® 80% 120% 70% 130% One per batch or
one every 10th

i norganic 90% 110% 85% 115% sanple if batch
size >10.

Labor at ory

dupl i cat e - + 20% of the One per batch
(organi c and relative
i norganic per cent

di fference.

Ongoi ng

calibrationd - + 10% of the Begi nni ng and
(organi c and initial end of batch.
i norganic cal i bration.

St andard reference material®

organi c 80% 120% 70% 130% One per batch or
one every 10th

i norganic 90% 110% 85% 115% sanple if batch
size >10.

4444440440400 80448A804480400Q040NQNALAQNAQNANNANAQAQALLA80448444044444444444444444

Units are percent recovery.

Units are percent of true val ue.

Units are percent difference between duplicates.

Units are percent difference of ending calibration value from begi nning
calibration. Hg is + 20% and CNis = 15%
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bl ank val ues, calibration standards, |aboratory control materials, and
i nt erconpari son/ performance eval uati on studi es using standard reference
materi al . In addition surrogate spike recoveries will be used to
correct data for matrix effects. The conceptual basis for use of these
quality control sanples is presented below. The frequency of use and
recommended warning and control limts for these sanples is listed in

Tabl e 5-1.

5.1.1 QA QC Requirenents

Prior to the analysis of sanples, each analytical |aboratory nust
denonstrate its capability. This will be acconplished by providing
| aborat ory docunentation of both initial instrument calibration and the
performance of the proposed nethods through the analysis of standard
reference materials (i.e., test materials of known conposition). The
results of this analysis nust be within the specifications listed in
Table 5-1 for control limts. Warning limts presented in Table 5-1 are
nunerical criteria that serve as flags to data reviewers and data users.
When a warning |imt is exceeded, the |aboratory is not obligated to
hal t anal yses, but the reported data may be qualified during subsequent
QA/ QC review. Control limts are nunerical data criteria that, when
exceeded, require specific corrective action by the | aboratory before

t he anal yses may proceed.
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The gui dance provided in the follow ng sections is based |argely
on the protocol developed for the Puget Sound Estuary Program
(TetraTech, 1986a and 1986b); it is applicable to | ow parts-per-billion

anal yses of both sedinment and tissue sanples unless specifically noted.

QN QC requirements are the foundation of this protocol because
t hey provide information necessary to assess the conparability of data

generated by different | aboratories and different anal ytical procedures.

Data for all QA/QC variables nust be submtted by the |aboratory
as part of the data package. Program managers and project coordinators
nmust verify that requested QA QC data are included in the data package
as supporting information for the summary data, and may review key QA QC
data (e.g., | aboratory duplicate data or surrogate spi ke recoveries).
A detailed Q¥ QC review of the entire data package (especially origina
quantification reports and standard calibration data) wll be conducted

by QA personnel at the ERL-NARR

In addition to assessing data conparability, results of analyses
of the various QN QC sanples wll|l be used to docunent the accuracy and
preci sion of individual neasurenment processes. Descriptions of the use,
frequency of analysis, type of information obtained, and corrective

actions for each sanple type are provided in the foll ow ng sections.
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5.1.2 Initial Calibration

Equi prent shoul d be calibrated at the begi nning of each anal yti cal
run, before any sanples are analyzed, after each mjor equipnent
di sruption, and whenever on-going calibration checks do not neet
recommended control limt criteria (see Table 5-1). Summary dat a
docunmenting initial calibration and any events requiring recalibration
and the corresponding recalibration data should be included wth the
analytical results. Al standards used for initial calibration will be
obtained from a single source and will be provided by NOAA, These
standards can be either neat conpounds or concentrated standard
solutions. Calibration curves should be established for each el enent
and batch analysis from a calibration blank and three analytical
st andards of increasing concentration, covering the range of expected
sanpl e concentrations. Linearity of the calibration curve nust be

established prior to the analysis of sanples.

5.1.3 On-goi ng Calibration

The on-going calibration (single-point) involves analysis of a
certified control solution (calibration check sanple) and is used to
check the assunption that the original three-point calibration curve

continues to be valid. Calibration procedures should follow those
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specified for a particular nmethod. The standard sol ution used for the
on-going calibration should be obtained froma different source than the
intitial calibration standards, so that it can provide an independent
check on the calibration. Anal ysis of the calibration check sanple
shoul d occur at the beginning of a sanple set, once every 10 sanpl es or

every two hours during a run, and after the |last analytical sanple.

If the control limt for analysis of the calibration check sanple
is not met, the initial three-point calibration will have to be
repeated. |If possible, the |ast sanple anal yzed before the check sanple
that failed the control [imt criteria should then be reanalyzed. |If
the relative percent difference (RPD) between the results of this
reanal ysis and the original analysis exceeds 20 percent, the instrunent

i s assuned to have been out of control during the original analysis and

the earlier data should be flagged or replaced. |f possible, reanalysis
of sanples should progress in reverse order until it is determ ned that
there is <20 RPD between initial and reanalysis results. If it is not

possible or feasible to performreanal ysis of sanples, all earlier data
(i.e., since the last successful calibration control check) should be

fl agged.
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5.1.4 Method Bl ank

Met hod bl anks are used to assess | aboratory contam nation during
all stages of sanple preparation and anal ysis. For both organic and

i norgani ¢ anal yses, one nethod bl ank should be run in every sanple batch

or for every 12-hour shift, whichever is nore frequent. Control limts
for blanks will be based on the recomended detection l[imts presented
in Table 5-2. These limts are based on enpirical results and will be

refined as the nethod detection |imts are devel oped.

5.1.5 Surrogate Spikes

Surrogat e spi ke conpounds nust be added to each sanple, including

QA QC sanmples, prior to extraction, purging, or digestion. The

recoveries of these surrogate conpounds should be carefully nonitored
using control charts. A mninmum of five surrogate conpounds nust be
added to each sanple (three neutral and two acid conpounds). These
surrogate conpounds should cover a wi de elution range and include use
of the nore volatile conpounds (e.g., ds-phenol). Isotopically-Iabeled
anal ogs of the analytes are strongly reconmended as surrogate spiKkes.
At | east one pesticide/ PCB surrogate spike is required as a check on
recovery. The EPA Contract Laboratory Program (CLP) uses dibutyl
chl orendate. The results of surrogate spike recovery will be used to

correct data as is done in the NOAA Program



Section 5
Revision O
Date 4/90

DRAFT 1
Page 9 of 39

Table 5-2. Recomended Detection Limts (in ppm dry weight) for EMAP Near
Coastal Chemi cal Anal yses
4444440444400 80448A80480Q0AQNAMNANALAQNAQNANAANAQANQALLA80448444004444444444444444

Anal yte Ti ssues Sedi nent s

I))))))))_))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
nor gani cs

Al 10.0 1500

Si 1002 10000

Cr 0.1 5.0

Vh 5. 02 1.0

Fe 50.0 500.0

Ni 0.5 1.0

Cu 5.0 5.0

Zn 50.0 2.0

As 2.0 1.5

Se 1.0 0.1

Ag 0.01 0.01

Cd 0.2 0. 05

Sn 0. 05 0.1

Sh 0. 22 0.2

Hg 0.01 0.01

Pb 0.1 1.0

O gani cs

PAH s 20. 02 5.0

PCB' s 1.0 0.1

PCB congeners 1.0 0.1

DDD, DDE, and DDT species 1.0 0.1

44444444444444444444444444444448444444448448448448448448444444844444444444444444444444

@ Not neasured in fish tissues.
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5.1.6 Matrix Spikes

Matrix spike results are used to evaluate the effect of sanple
matri x on the recovery of the conpound of interest. Matri x spike
conpounds should include a w de range of representative anal yte types.
Spi kes should be added at 1 to 5 tinmes the concentrati on of conpounds
in the sanple. Recommended warning and control limts for matrix spike

recoveries are presented in Table 5-1.

5.1.7 Laboratory Duplicates

Laboratory duplicates provide precision information on the actua
sanpl es. Duplicate analyses are useful in assessing potential sanple

het erogeneity and matrix effects.

5.1.8 Standard Reference Materi al

Standard reference nmaterial (SRV) or performance evaluation (PE) sanples
are used to evaluate | aboratory accuracy. Since standardi zed nethods
are not specified for this project, the SRM is considered a very
i nportant aspect of the QA QC program Frequency and control limts for
SRMs are presented in Table 5-1. NOAA will be providing the SRVMs for
the EVAP | aboratories and wll also be responsible for coordi nating and

evaluating the results of round-robin | aboratory tests.
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5.2 FIELD REPLI CATES

Field replicates (i.e., field splits) are separate sanples
collected at the identical station in the field and submtted for
analysis. Analytical results for these sanples can be used to determ ne
both interlaboratory and intralaboratory precision, and to provide
information on field operations. Field replicate sanples should be
subm tted double blind (unknown) to the |aboratory. If it is
| ogistically feasible, four-way field splits should be enployed, with
one set of two sanples being sent to the primary |aboratory and the
second set being sent to a referee |laboratory for analysis.
Approxi mately 10 percent of the total nunber of sanples to be collected
during the Near Coastal Denonstration Project should be split in this
manner. |If problens arise in the field split sanples, the QA Oficer
must initiate action to determne if the source of error is field or
| aboratory based and appropriate corrective action and data fl aggi ng

per f or med.

5.3 METHOD DETECTION LIM TS AND FI ELD CONTAM NATI ON

Detectability is operationally defined as the | owest concentration

that can be neasured above a specified value (either zero or sone

background value) with a specified | evel of confidence. There are
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several different approaches presented in the literature to determ ne
the detection Iimts. The use of known |ow|evel standards has been
recommended for determ nation of the nethod detection Ilimt (ML) by
Tayl or (1987) and in the federal register (Federal Register, 1984). The
i nportance of the MDL is that it allows definition of the | owest |evel
of analyte for which a single neasurenent has an associ ated uncertainty
of less than 30 percent (Taylor, 1987). The MDL for each anal yte shoul d
be established experimentally prior to the analysis of field sanples

usi ng neasurenents of | aboratory control material.

Qoj ectives for detectability wll deal wth tw aspects:
analytical limts of detection (MDL) and the level of tolerable
contam nation due to collection, handling, processing, and neasurenent
(operationally defined as "background"). Background |evels in sanples
will be mnimzed by careful adherence to sanpling, handling, and
processing protocols, and by establishing stringent control limts for
t he measurenent process. Analysis of blind field blank sanples wll
al | ow docunentation of the background | evels expected in field sanples.
A mnimn of 10% of the expected sanples should have a field blank

sanpl e associated with them
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5.4. TOTAL ORGANI C CARBON

Quality control for the neasurement of total organic carbon in
sedi ment sanples is acconplished by strict adherence to protocol, as
wel | as through analysis of QA QC sanples. |If levels of precision or
accuracy do not fall wthin MX wndows (see Table 4-1), the
measurenents should be stopped and the system corrected before
continuing the anal yses. Precision will be determ ned by duplicate
analysis of a single, honogenized sanple. Mnimally, one set of
duplicate analyses should be performed each day or for every ten
sanpl es, whichever is applicable. The relative percent difference (RPD)

between the two duplicate neasurements should be | ess than 10.

Accuracy will be determ ned by analysis of a National Bureau of
St andards (NBS)-traceable standard reference material; at |east one
standard should be analyzed every 10 sanples. The RPD between the
| aboratory value and the standard value should be |ess than 10. I'n
addi tion, a method bl ank shoul d be anal yzed with each batch of sanples.
If the induction furnace does not appear to be operating properly, the
manufacturer's instructions for troubleshooting and repair wll be

foll owed. Total organic carbon should be reported as a percentage of
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the dry weight of the unacidified sedinent sanple to the nearest 0.1
unit. Results should be reported for all determ nations, including QA
duplicates, standards, and nethod blanks. Any factors that may have

i nfluenced sanple quality should al so be reported.

5.6 PHYSI CAL ANALYSI S OF SEDI MENT

Quality control of sedinent grain size is acconplished by strict
adherence to protocol and docunentation of quality control checks.
Several procedures are critical to the collection of high quality
particle size data. Mst inportant to the dry sieve analysis is that
the screens are clean before conducting the analysis, and that all of
the sanple is retrieved from them To clean a screen, it should be
inverted and tapped on a table, while making sure that the rimhits the
t abl e evenly. Further cleaning of brass screens may be perforned by
gentle scrubbing with a stiff bristle nylon brush. Stai nl ess stee

screens may be cleaned with a nylon or brass brush.

The nost critical aspect of the pipet analysis is know edge of the
tenmperature of the silt-clay suspension. An increase of only 1 °C will
i ncrease the settling velocity of a particle 50 pmin dianmeter by 2.3

percent. It is generally recomended that the pipet analysis be
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conducted at a constant tenperature of 20 °C However, Plunb (1981)

provides a table to <correct for settling velocities at other

t emper at ur es. Thorough mxing of the silt-clay suspension at the
begi nning of the analysis is also critical. A perforated, Plexiglas
disc plunger is very effective for this purpose. If the mass of

sedi nent used for pipet analysis exceeds 25 g, a subsanple should be
t aken as described by Plunb (1981). Silt-clay sanples in excess of 25
g may give erroneous results because of electrostatic interactions
bet ween the particles. Silt-clay sanples less than 5 g yield a |arge

experinmental error in weighing relative to the total sanple weight.

The anal ytical bal ance, drying oven, sieve shaker, and tenperature
bath used in the analysis should be calibrated at [|east nonthly.
Triplicate sieve and pi pet anal yses shoul d be conducted on at |east one
sanple for every 20 sanples anal yzed. Preci sion can be expressed in
terms of the coefficient of variation of the weights of each size class.
Acceptable precision will be 20 percent for sand, silt, and clay
fractions, and 50 percent for gravel fractions. If these |imts are
exceeded, the data should be flagged and the | aboratory protocol and/or
technician's practices should be reviewed and corrected to bring the

measur ement error under control.
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5.6 TOXICITY TESTI NG OF SEDI MENT AND WATER SAMPLES

Standard water columm toxicity tests wll be conducted in the
denonstration project to assess their wutility for regional scale
assessnents of environmental conditions. Three short-term nethods wl|
be used to estimate the chronic toxicity of water collected at various

stations to the follow ng species: the sea urchin Arbacia punctul ata,

the red macroal ga Chanpia parvula, and the bivalve nollusc Milinia

lateralis. The toxicity of sedinents collected in the field will be
determ ned as an integral part of the benthic indicator suite, using
10-day acute bioassays with either the freshwater anphipod Hyalella

azteca or the marine anphi pod Anpelisca abdita. Conplete descriptions

of the nmethods enpl oyed for the water columm and sedinment toxicity tests
are provided in the Laboratory Methods Mnual (Gaves et al., in

preparation).

Qual ity assurance/quality control procedures for water columm and
sedinment toxicity tests involve: (1) sanple handling and storage; (2)
the source and condition of the test organisns; (3) condition of
facilities and equipnment; (4) test conditions; (5) instrunent
calibration; (6) replication; (7) use of reference toxicants; (8) record
keepi ng; and (9) data evaluation. These procedures are described in the

foll owi ng sections.
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5.6.1 Sanple Handling and Storage

Techni ques for sanmple collection, handling, and storage are
described in the field nethods manual (Strobel, et al., in preparation).
Both water and sedi ment sanples for toxicity testing should be chilled
to 4°C when collected, shipped on ice, and stored in the dark in a
refrigerator at 4°C until used. Water columm toxicity tests should
begin within 36 hours of sanple collection. Sediment for toxicity
testing should be stored for no longer than two weeks before the
initiation of the test, and should not be frozen or allowed to dry.
Sanmpl e containers should be nmade of inert materials to prevent
contami nation, which mght result in artificial changes in toxicity

(Strobel et al., in preparation).

To avoid contam nation during collection, all sanpling devices and
any other instrunents in contact wth water or sedinments should be
cleaned with water and a sol vent rinse between stations (see Strobel et
al., in preparation). Contact of the sanples with nmetals, including
stainless steel, and plastics (including polypropylene and | ow density
pol yet hyl ene) shoul d be avoided as contam nant interactions nmay occur.

Only sedinents not in contact with the sides of the sanpling device
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shoul d be subsanpl ed, conposited, and subsequently honobgeni zed using
instruments conposed of non-reactive (i.e., inert) materials. The
adequacy of the field honogenization technique for sedinents will be

docunented in a special study prior to the start of field work.

5,6.2 Quality of Test Organisms

Al'l organisns used in the tests should be disease-free and shoul d
be positively identified to species. |If organisns are collected from
the field prior to testing, they should be obtained froman area known
to be free of toxicants and should be held in clean, uncontam nated
water and facilities. Oganisns held prior to testing should be checked
daily, and individuals which appear unhealthy or dead should be
di scar ded. If greater than 5 percent of the organisns in holding
contai ners are dead or appear unhealthy during the 48 hours preceding

a test, the entire group should be discarded and not used in the test.

Wenever test organi sns are obtained froman outside source (e.g.,
field collected or obtained from an outside culture facility), their
sensitivity nust be evaluated with a reference toxicant in an
appropriate short-term toxicity test perfornmed concurrently with the

wat er colum or sedinent toxicity tests. For the sedinent tests using
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anphi pods, a 96-hour toxicity test w thout sedi ment nmay be used to test
sensitivity by generating LC 50 val ues. If the laboratory maintains
breeding cultures of test organisns, the sensitivity of the offspring
should be determned in a toxicity test performed wth a reference
toxicant at |east once a nonth. |If preferred, this test also my be

performed concurrently with the water columm or sedinment toxicity tests.

Stock solutions of three reference toxicants are available from
EMSL-CI N: sodi um dodecyl sulfate (SDS), cadm um chloride (Cdd,), and
copper sulfate (CuSQO,). These reference toxicants may be obtained by
contacting the Quality Assurance Branch, Environnmental Monitoring and
Support Laboratory, U.S. Environnmental Protection Agency, Ci ncinnati,
Oni o 45268 (FTS: 684-7325; Commercial: 513-569-7325). Instructions for
t he use and the expected toxicity values for the reference toxicants are

provided with the sanpl es.

5.6.3 Facilities and Equi pnent

Laboratory and bioassay tenperature control equipnment nust be
adequate to maintain reconmmended test tenperatures. Recomended
materials nust be used in the fabrication of the test equi pment which

cones in contact wth the water or sedinent being tested (G aves et al.,
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in preparation). The acceptability of new holding or testing facilities
shoul d be denonstrated by conducting "non-toxicant" tests in which test
chanbers contain control sedi nent and cl ean seawater or dilution water,
as appropriate for a given nethod. Such tests may be perforned
concurrent with, and serve as controls for, the reference toxi cant tests
used to assess single |aboratory precision. These tests wll
denonstrate whether facilities, water, control sedinent, and handling

t echni ques are adequate to result in acceptable control |evel survival.

5.6.4 Test Conditions

Paranmeters such as water tenperature, salinity (conductivity),
di ssol ved oxygen, alkalinity, water hardness, and pH should be checked
as required for each test and maintained within the specified l[imts.
Instrunents wused for routine neasurements nust be calibrated and
standardi zed according to instrunent manufacturer's procedures (see EPA
met hods 150.1, 360.1, 170.1, and 120.1, U S. EPA 1979a). All routine
chem cal and physical analyses nust include established quality
assurance practices as outlined in Agency nethods manuals (U.S. EPA,
1979a,b). The wet chem cal nethod used to nmeasure alkalinity nust be
standardi zed according to the procedure in the specific EPA nethod (see

EPA Met hod 130.2, U S. EPA 1979a).
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Overlying water or dilution water for the tests descri bed here nust
meet the requirenments for uniform quality specified for each method
(Graves et al., in preparation). The m ninumrequirenment for acceptable
dilution or overlying water is that it allows acceptable control
survival wthout signs of organism disease or apparent stress (i.e.
unusual behavior or changes in appearance). The dilution water used in
the water colum toxicity tests and the overlying water used in the
sedinent toxicity tests wth Anpelisca may be natural seawater
hypersaline brine (100 o/oo) prepared from natural seawater, or
artificial seawater prepared from sea salts if recomended in the
met hod. If natural seawater is used, it should be obtained from an
uncont am nated area known to support a healthy, reproducing popul ation
of the test organism or a conparably sensitive species. Hyper sal i ne
brine prepared from uncontam nated, natural seawater also may be used
to raise the salinity of fresh or internediate salinity water sanples
to the appropriate levels for water columm toxicity testing. D stilled
or deionized water froma properly operated unit may be used to | ower
test water salinity. Whatever dilution water ultimately is used should
be appropriate to the objectives of the study and the |ogistical

constraints.
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Fresh overlying water used in the sedinent tests with Hyalella my
be reconstituted water prepared by addi ng specified anounts of reagent
grade chemcals to high quality distilled or deionized water, or natura
wat er obtained froman uncontam nated well, spring, or surface source.
Sea salt or hypersaline brine prepared from uncontam nated, natura
seawater may be used to raise the salinity of this water, as appropriate

to the study design

5.6.4.1 Test Acceptability

Survival of organisnms in control treatnments should be assessed
during each test as an indication of both the validity of the test and
the overall health of the test organi smpopulation. The results of the

sea urchin test using Arbacia punctulata are acceptable if control egg

fertilization equals or exceeds 70 percent. However, greater than 90

percent fertilization may result in masking of toxic responses. The

macr oal ga test using Chanpia parvula is acceptable if survival is 100
percent, and the nmean nunber of cystocarps per plant in the controls

equal s or exceeds 10. The bivalve larvae test using Mulinia lateralis

is acceptable if greater than 60 percent of the enmbryos in the contro

treatnents result in live larvae with conpletely devel oped shells at the



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Section 5
Revision O
Date 4/90

DRAFT 1
Page 23 of 39

end of the test. The anphipod tests with Anpelisca abdita or Hyalella

azteca are acceptable if mean control survival is greater than or equa
to 90 percent, and if survival in individual control test chanbers

exceeds 80 percent.

Addi tional guidelines for acceptability of the individual water and
sedinment toxicity tests are presented in the Laboratory Methods Manua
(Gaves et al., in preparation). An individual test my be
conditionally acceptable if tenperature, dissolved oxygen (DO, and
ot her specified conditions fall outside specifications, depending on the
degree of the departure and the objectives of the tests. Any deviations
fromtest specifications nust be noted and reported to the QA Oficer
when reporting the data so that a determ nation can be nmade of test

acceptability.

5.6.5 Precision

The ability of the |aboratory personnel to obtain consistent,
preci se results nust be denonstrated with reference toxicants before
attenpts are nade to neasure the toxicity of actual sanples. The single
| aboratory precision of each type of test used in the | aboratory should

be determ ned by performng at |least five or nore prelimnary tests with
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a reference toxicant. For the anphipod tests, short-term (i.e.,
96- hour) reference toxicant tests w thout sedinents may be used for this

pur pose.

The trimed Spear man- Kar ber net hod of regression analysis (Ham | ton
et al., 1977) or the nonotonic regression analysis devel oped by DeG aeve
et al. (1988) can be used to determ ne an LC-50 or |1 G50 value for each
reference toxicant test. Precision then can be described by the LC 50
or 1C-50 nean, standard deviation, and percent relative standard
deviation (coefficient of variation, or CV) of the five (or nore)
replicate reference toxicant tests. Based on data reported by Mrrison
et al. (1989), a CV of 40 percent or less for the Chanpia test and a CV
of 50 percent or less for the Arbacia test will be considered acceptable
for denonstrating single |aboratory precision prior to testing of actual
sanmples. |If the laboratory fails to achieve these precision levels in
the five prelimnary reference toxicant tests, the test procedure should
be exam ned for defects and the appropriate corrective actions should
be taken. The tests wll then be repeated until acceptabl e precision
i s denonstrated. Throughout the testing period, precision will be

assessed continually through the use of control charts.
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Single laboratory precision for the Mulinia |ateralis |arvae test

and the anphipod tests using Anpelisca and Hyalella has not been
previously determ ned, but will be assessed prior to and during the
conduct of the Near Coastal Denonstration Project to establish

acceptabl e precision levels in the future.

5.6.6 Replication and Test Sensitivity

The sensitivity of the tests will depend in part on the nunber of
replicates, the probability |evel selected, and the type of statistical
anal ysi s used. The m ni mumrecomended nunber of replicates varies with
the test and the statistical nethod(s) used to address the study
obj ecti ves. Test sensitivity generally increases as the nunber of
replicates is increased, but the point of dimnishing returns in test
sensitivity may be reached rather quickly. The nunber of replicates
chosen for a test should be adequate for testing hypotheses and
detecting departures fromthe assunptions of the particular statistica

anal yses enpl oyed.

5.6.7 Control Charts

A control chart should be ©prepared for each reference

t oxi cant - or gani sm conbi nati on, and successive toxicity val ues should be
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plotted and exam ned to determne if the results are within prescribed
[imts (see exanple in Figure 9-1). In this technique, a running plot
is maintained for the toxicity values (Xi) from successive tests with
a given reference toxicant. The types of control charts illustrated
(U.S. EPA, 1979b) are used to evaluate the cunulative trend of results
froma series of sanples. For regression analysis results (such as LC
50s or 1C50s), the nean (X) and upper and |lower control limts (%2S)
are recalculated with each successive point wuntil the statistics
stabilize. CQutliers, which are values which fall outside the upper and
| ower control [Iimts, and trends of increasing or decreasing
sensitivity, are readily identified. At the P=0.05 probability |evel,

one in twenty tests would be expected to fall outside of the contro

limts by chance al one.

If the toxicity value froma given test with the reference toxicant
does not fall in the expected range for the test organisms, the
sensitivity of the organisns and the overall credibility of the test are
suspect . In this case, the test procedure should be exam ned for
defects and, if possible, the test should be repeated with a different

batch of test organisns.
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5.6.8 Record Keeping and Reporting

Proper record keeping is mandatory. Bound not ebooks shoul d be used
to maintain detailed records of the test organisns such as species,
source, age, date of receipt, and other pertinent information relating
to their history and health, and information on the calibration of
equi pnment and instruments, test conditions enpl oyed, and test results.
Annot ati ons should be made on a real tine basis to prevent |oss of
information. Data for all QA QC variables, such as reference toxicant
test results and copies of control charts, should be submtted by the

| aboratory as part of the data package.

5.7 BENTH C COMVUNI TY ANALYSI S

Anal ysi s of species conposition, abundance, and bi omass w | |
help to determ ne the ecological condition of the benthic comunity.
Since benthic communities are relatively i nmobile, and therefore cannot
easi |y escape unheal thy ecol ogi cal conditions, this indicator represents

an integrative conponent of the near coastal ecol ogical system

Sedi ment sanples for benthic comunity analysis wll be
coll ected at each station using a Young-nodified Van Veen grab sanpler.

These sanples will be sieved in the field through a 0.5 nm screen and
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the material collected on the screen preserved and returned to the
| aboratory for processing. Details of field and | aboratory processing
procedures can be found in Strobel et al. (in preparation) and G aves

et al. (in preparation), respectively.

5.7.1 Species Conposition and Abundance

Qual ity control for processing grab sanples involves both
sorting and counting check systens for quality control. A check on the
efficiency of the sorting process is required to docunent the accuracy
of the organismextraction process. In addition to sorting QC, it is
necessary to perform checks on the accuracy of sanple counting. This
can be done in conjunction with taxonomi c identification and uses the
same criteria presented below for taxonomic identification quality

contr ol

Sorting QC can be separated into two levels of intensity.
| nexperienced sorters require an intensive QC check system while
experienced personnel require a less frequent QC schedul e. It is
recommended that experienced sorters or taxonom sts check each sanple
for mssed organisns until proficiency in organism extraction is

denonstrated by inexperienced personnel.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Section 5
Revision O
Date 4/90

DRAFT 1
Page 29 of 39

Two types of QC sorting criteria are recommended to nmmintain
control and conparability of the sorting process. One criterion for
conpletion of sorting that has been used successfully in fresh water
systens is to sort a sanple until the sorter feels that the sanple is
finished, then continue to sort until no organisnms or fragnents can be
found in a one-mnute continuous exam nation (Pollard and Ml ancon,
1984; Peck et al., 1988). The time criterion for conpletion of a sort
will depend on the conposition of the sanple and will need to be
established for marine benthic sanples, but nust be initially based on
the sorter's judgenent that the sanple sort is conplete. The criterion
that is used for initial sorting of a sanple should also be used for the
quality control sort. The second criterion for sorting acceptability
is the extraction efficiency of a given sorter. Acceptable quality for
sorting extraction should be that no nore than 10 percent of the
original organismcount is renoved upon a QC check sort. A m ni mum of
10 percent of sanples processed by a given sorter should be subjected
to a QC sort at regular intervals during sanple processing. |If a sorter
fails QC sorts, then all sanples processed fromthe |ast successful QC
check are resorted and any additional animals found are added to each
sample. If QC sorting passes, but some aninmals are found, these animals

are not added to the original sanple sort.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Section 5
Revision O
Date 4/90

DRAFT 1
Page 30 of 39

As organisns are identified and corrected, a voucher specinen
collection will be conpiled. This specinmen collection can be used for
training new taxonomsts and as a quality crosscheck by sending
speci nens to a separate |aboratory for identification. All specinens
should be taxonomically confirned by an outside source and any
di screpanci es resolved. ldentification and enunmeration accuracy should
be checked internally by a second taxonom st for at |east 10 percent of
t he sanpl es processed by a given technician. There should be no nore
than 10 percent error in identification or enunmeration in any sanple.
The sane procedures for sanple reprocessing that are used for sorting

apply to identification and counting.

5.7.2 Bionmss

Bi omass determ nation procedures involve ashing the sanple, and,
as a consequence, cannot be controlled and corrected in a simlar manner
to the sorting, identification, and enumeration processes. Duplicate
wei ght nmeasurements by a separate technician will be taken before and
after ashing of the sanples to control and docunent the precision of
t hi s measurenment process. If the two technician's results differ by
nore than 10 percent, the | aboratory manager will then be notified and

the reasons for this discrepancy identified and resol ved.
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5.8 LARGE Bl VALVE SAMPLI NG

Large bivalves collected with a rocking chair dredge wll be

identified to species and neasured in the field. Samples will be placed

in bags and iced prior to transport and storage (see Strobel et al., in
preparati on, for details of field procedures). Quality of
identification and nmeasurenent will be docunented during training and

during the final field audit. The acceptance criteria for abundance and
conposition is to be accurate within 10 percent of the original
det erm nati on

5.9 FI SH SAMPLI NG

5.9.1 Species Conposition and Abundance

Fi sh speci es conposition and abundance will be determned in the
field following protocols presented in the field nethods manual (Strobel
et al., in preparation). Docunentation of the quality of these data
wi Il be acconplished by performng field crew training and QA audits
usi ng personnel qualified to verify the identification and enuneration
of the field crew. Acceptance criteria for abundance and conposition

is to be accurate within 10 percent of the original determ nation. 1In
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addition, fish sent to the laboratory will be checked for taxonomc
determ nation accuracy. The acceptable error rate for this procedure
has not been established, but will be recorded as quality assurance

docunent ati on

5.9.2 Fish Length Measurenents

A random subset of the fish neasured in the field will be set aside
for duplicate neasurenents by a second technician. The acceptable error
inthis procedure is £ 1 cm |If this procedure cannot be followed due
to logistical constraints, then quality assurance docunentation of fish

length will be acconplished during field auditing.

5.9.3 Fish G oss Pathol ogy

The field procedures to be used for determ nation of fish pathol ogy
are detailed in Strobel, et al., in preparation. The quality of gross
scanning for fish pathology will be docunented during field training and
QA audits. In addition, the quality of fixation techniques and

| aboratory techniques will be docunented during the QA audits.
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5.10. SEDI MENT- PROFI LE PHOTOGRAPHY

The field procedures for sedinent-profile photography are descri bed
in the field nethods manual (Strobel, et al., in preparation). The
techni ques for neasuring various physical and biological paraneters
(e.g., sedinent grain size, canmera penetration depth, redox potential
di scontinuity (RPD) depth, infaunal successional stage) in the sedinent-
profile photographs are described in the |aboratory nethods manua
(Graves, et al., in preparation). The main features of the quality
assurance/quality control protocol for sedinment-profile photography are

described in the follow ng sections.

At the beginning of each field operation, the tinme on the data
| ogger nmounted on the sedinent-profile canmera should be synchronized
with the clock on the navigation system conputer. Each photograph can
then be identified by the tinme recorded on the film and matched with
the time recorded on the conputer along with vessel position. Redundant
sanpl e 1 ogs shoul d be kept by the field crew and by conputer printout.
Test photographs should be taken on deck at the beginning and end of
each roll of filmto verify that all internal electronic systens are
wor ki ng to design specifications. Spare canmeras and charged batteries
should be carried in the field at all tines to insure uninterrupted

sanpl e acqui sition.
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After deploynment of the canera at each sanpling site, the frame
counter (digital display) should be checked to make sure that the
requi site nunber of replicate photographs has been taken. |n addition,
the prism penetration depth indicator on the canmera franme should be
checked to see that the optical prismhas actually penetrated the bottom
to a sufficient depth to acquire a profile imge. |If photographs have
been mssed (franme counter indicator) or the penetration depth is
insufficient (penetration indicator), additional replicates should be
taken. Al filmshould be devel oped at the end of every survey day to
verify successful data acquisition; strict controls should be maintained
for devel opnent tenperatures, tinmes, and chemcals to insure consistent
density on the film enulsion to mnimze interpretive error by the
conputer inmage anal ysis system After it is developed, the filmshould
be visually inspected under magnification. Any images that are of
insufficient quality for conputer image analysis should be noted, and,
if possible, the appropriate sanpling site should be revisited at a

future date

During conputer analysis of the sedinent-profile photographs, al
measurenents from each photograph are stored on disk and a summary
display is nade on the conputer screen so the operator can visually
verify if the values stored in nenory for each variable are within the

expected range. |f anomal ous val ues are detected, software options



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Section 5
Revision O
Date 4/90

DRAFT 1
Page 35 of 39

all ow remeasurenent and recal cul ati on before storage on disk. All
conputer data disks are backed-up by redundant copies at the end of each
anal ytical day. Al data stored on disks also are printed out on data
sheets to provide a hard copy backup; a separate data sheet is generated
for each sedinent-profile photograph which has been anal yzed. As a
final quality control check, all data sheets are edited and verified by
a senior-level scientist before being approved for final data synthesis,

statistical analyses, and interpretation.

5.11 DI SSOLVED OXYGEN MEASUREMENTS

Di ssol ved oxygen wi |l be neasured using both a recordi ng Dat aSonde

Il Hydrolab unit and a Seabird CID instrunment, both of which are rated

by the manufacturer as being accurate to 0.2 ppm (Strobel et al., in
preparation). The CTD will be used for daily nmeasurenents and the
Hydrolab for long-term neasurenments (i.e., 10-day continuous
depl oynents). The oxygen neters will be calibrated in saturated

seawater follow ng manufacturer's specifications, and the calibration
val ues recorded prior to probe use. Calibration will be checked each
time either probe is deployed, and when the Hydrolab is retrieved, by
taking a sinultaneous water sanple and neasuring dissolved oxygen
concentration by Wnkler titration. |If the Wnkler results and those

obtained fromeither probe differ by greater than 0.5 ppmat the tinme
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the probe is deployed, the probe wll have to be checked for
mal functions, recalibrated, then rechecked for calibration before it can
be redepl oyed. If the Wnkler results and those obtained from the
Hydrol ab probe differ by greater than 0.5 ppm when this probe is
retrieved after the |ong-term deploynent, the data will be flagged as
being outside the quality control criteria and will be reviewed for

validity prior to data rel ease

5.12 Ancillary Measurenents

5.12.1 Salinity

Salinity will be measured using the Seabird CTD profiling recording
probe which is rated by the manufacturer as being accurate to 1 percent
(Strobel, et al., in preparation). Salinity nmeters are calibrated by
the manufacturer; this calibration will be checked each tinme the probe
is deployed using a sinple refractoneter. Drift in these recorded
calibration values will be nonitored and used as a criteria for data
flagging. |If the quality control check results differ fromthe probe
values by greater than 1 part per thousand, the instrument wll| be
checked thoroughly and a determnation nmade of the need for

recal i brati on.
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5.12.2 Tenperature

Tenperature wll be neasured using the Seabird CTD profiling
recordi ng probe which is rated by the manufacturer as being accurate to
0.2 °C (Strobel et al., in preparation). The tenperature sensor on the
probe will be calibrated by the manufacturer using a National Bureau of
Standards [NBS] certified thernoneter, and the calibration value
recorded prior to probe use. Probes wll be tested for calibration
stability upon deploynment and retrieval, and that value recorded. Drift
from the original calibration wll be used as a criteria for data
qual ity acceptance and as a data flagging criteria. If calibration
results differ fromthe original calibration by greater than 0.5 °C, the
data wll be flagged as being outside the quality control criteria and

will then be reviewed for validity prior to data rel ease.

5.12.3 pH Measurenents

pH nmeasurenents will be taken with the Seabird CTD. The instrunent
will be calibrated to pH 7 and pH 10 as described in Strobel, et al.,
in preparation, Appendix H  Follow ng calibration, a QC check will be
performed using an internediate range buffer solution (pH 8 is
suggested). The QC check should be within 0.2 pH units of the true

value for the buffer solution. [If the QC check is outside control
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limts, the instrument calibration should be checked. Quality control
checks should be performed and recorded prior to and followng

depl oynent of the CTD.

5.12.4 Fluoronetry

Chl or ophyl |, readings wll be taken using the Seabird CTD. The
instrument will be calibrated as specified in Strobel, et al. (in
preparation). In addition, a surface grab sanmple wll be collected,
filtered, and frozen for later chlorophyll, analysis. This sanple wl|

be used for QA documentati on.

5.12.5 Transm ssonetry

No QA/ QC procedures are specified for this paraneter other than

calibration procedures outlined in Strobel, et al., in preparation.

5.12.6 Photosynthetically Active Radi ation

No QA/ QC procedures are specified for this paraneter other than

those outlined in Strobel, et al., in preparation.
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5.12.7 Sediment M xi ng Depth

The depth of the black layer in sedinments will be determned to *
S5mmin the field. The accuracy of this neasurenent will be assured by

initial training efforts and docunented during field QA audits.

5.12.8 Acid Volatile Sulfides

Acid volatile sulfides within sedinents will be measured in the
| aboratory following the procedures outlined in Gaves, et al., in
preparation. Precision of this nmeasurement will be nonitored by taking

| aboratory duplicates and maintaining a 10%rel ative percent difference
bet ween duplicates. Accuracy of the nmethod will be neasured by
analyzing a sodium sulfide crystal of known weight and conparing the
results of this analysis and the expected valve the results should agree

within £ 10%
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SECTI ON 6
FI ELD OPERATI ONS AND PREVENTI VE NMAI NTENANCE
6.1 TRAI NING AND SAFETY
A critical aspect of quality control is to ensure that the

i ndi viduals involved in each activity are properly trained to conduct
the activity. Field sanpling personnel are being asked to conduct a

wi de variety of activities using conparable protocols. Each field team

wi Il consist of a Team Leader and two 4-nmenber crews. Each crew will
have a Crew Chief (one of which is the Team Leader), who will be the
captain of the boat and will be the ultimte on-site decision maker

regarding safety, technical direction, and comunication with the

Operations Center.

Qualifications for the Team Leaders and Crew Chiefs an MS. degree
i n Biological/Ecol ogical Sciences and three years of experience wth
field data collection activities, or a B.S. degree and five years
experience. The remaining three crew nenbers generally wll be required
to have a B.S. degree and, preferably, at |east one year's experience.
Al field teamnenbers will be required to take part in an intensive one

nonth training period.
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Classroom training will be conducted by the University of Rhode
Island's Marine Advisory Service and Fisheries Departnent. The

instructors and staff of this departnment have w de-rangi ng experience
intraining scientific personnel in routine sanpling operations (e.g.,
coll ection techniques, small boat handling). Their expertise wll be
suppl emented by recogni zed experts in such specialized areas as fish
pat hol ogy (Dr. Linda Despres-Patanjo NVFS, Wods Hol e, Massachusetts and
M. John Ziskowski, NMFS, MIlford, Connecticut); fish identification
(Dr. Don Flescher, NWS, Wods Hole); benthic sanpling (M. Anna
Shaughnessy, Versar, Inc., Colunbia, Miryland); first aid, including
cardi o pul nonary resuscitation (CPR) (American Red Cross); and field
conput er/ navi gati on systemuse (M. Jeffrey Parker, Science Applications

International Corporation, Newport, Rhode Island).

Al'l EMAP equi prent (e.g., boats, sanpling gear, conputers) will be

used during the training sessions, and by the end of the course, all

crews nenbers nust denonstrate proficiency in:

o] Tow ng and | aunchi ng the boat.

o] Maki ng predepl oyment checks on all sanpling equi pment.
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o] Locating stations using the appropriate navigation system
(LORAN and/ or GPS).
o] Entering and retrieving data from the onboard |ap-top
conput ers.
o] Using all the sanpling gear.
o] Adm nistering first aid, including CPR
o] General safety practices.
In addition, all field crew nenbers must be able to swmand will be

required to denonstrate that ability.

Sone sanpling activities (e.g., fish taxonony, gross pathol ogy, net
repair, etc.) require specialized know edge. While all crew nenbers
will be exposed to these topics during the training sessions, it is
beyond the scope of the training programto devel op proficiency for all
crew nenbers in these areas. For each of the specialized activities,
sel ected crew nmenbers, generally those wth prior experience in a
particular area, will be provided intensive training. At the conclusion

of the training program at |east one nenber of each crew will have
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denonstrated proficiency in fish taxonony, nollusk taxonony, gross

pat hol ogy, net repair, gear deploynent, and navigation.

Al'l phases of field operations are detailed in the field nethods
manual (Strobel, et al., in preparation) that will be distributed to all
trainees prior to the training period. The manual wll include a
checklist of all equipnent, instructions on the use of all equipnent,
and sanpl e collection procedures that the field crews will be required
to conduct. In addition, the manual will include flow charts and a
schedul e of activities to be conducted at each sanpling location. It
will also contain a list of potential hazards associated with each

sanpling site.

6.2 FIELD QUALITY CONTRCL

Quality control of field measurenents will be acconplished by use
of a variety of QC sanple types. Specific field QC protocols can be
found in Strobel et al. (in preparation). A description of the general
protocols, control Iimts, and sanple types used for this purpose can

be found in sections 4 and 5 of this docunent.
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6.3 FIELD AUDI TS
Initial review of the field team observations wll be performed by

trai ning personnel during the training program Follow ng training, an
initial site assistance audit should be perfornmed by a conbi nation of
QA and training personnel. This audit should be considered a "shake
down" assistance procedure to help field teans provide a consistent
approach to col l ection of sanples and generation of data. At |east once
during the program a formal site audit will be perforned by the QAO and
t he Denpnstration Project manager to determ ne conpliance with the QA
plan and field operations docunent. Checklists and audit procedures
wi ||l be developed for this audit that are simlar to those presented in
U.S. EPA (1985). Corrective action and/or retraining of crew personnel

will be initiated if discrepancies are noted.

6.4 PREVENTI VE MAI NTENANCE

The inportance of proper maintenance of all gear cannot be
understated. Failure of any piece of mmjor equi pnent, especially when

back-up equi pment will be used by a fourth team could result in a
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significant |oss of data. Maintenance of equi pmrent should be perforned
as described in Strobel et al (in preparation). It will be the
responsibility of the Team Leader to maintain a record of equipnent
usage, and assure that proper maintenance is perforned at the prescribed

tinme intervals.

The foll owi ng equi prent will be regularly checked and/or serviced
as specified in Strobel, et al. (in preparation): Boat trailers, boats,
out board engines, electronics, hydraulics, rigging, vehicles, grid

computers, Seabird CTD s and DataSonde |11 Hydrol abs.
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SECTION 7
LABORATORY OPERATI ONS

7.1 LABORATORY PERSONNEL, TRAI NI NG, AND SAFETY

Laboratory operations and preventive maintenance necessary for
proper operation of |aboratory equipnent are discussed in detail in
Graves et al. (in preparation). This section addresses only general
| aboratory operation considerations, while the Ilaboratory QA QC

consi derations are presented in sections 4 and 5.

The toxicity or carcinogenicity of individual conpounds or reagents
used in this project has not been precisely determ ned. Therefore, each
chem cal should be treated as a potential health hazard and good
| aboratory practices should be inplenented accordingly. Laboratory
personnel should be well versed in standard | aboratory safety practices
and standard operating procedures (SOPs) strictly foll owed as presented
in Gaves, et al. (in preparation). It is the responsibility of the
| aboratory manager and supervisor to ensure that safety training is
mandatory for all |aboratory personnel. The |aboratory is responsible
for maintaining a current safety manual in conpliance wth the
Occupational Safety and Health Adm nistration (OSHA) regul ations

regardi ng the safe handling of the chem cals specified for this
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project and individual chem cal safety data sheets. These procedures
and docunents should be nade available to and foll owed by all personne

involved in this project.

7.2 QUALITY CONTROL DOCUMENTATI ON

The foll owi ng docunments and i nformation nust be current, and nust
be available to all |[|aboratory personnel and to the principa

i nvestigators:

o] Laboratory nmethods nmanual - A docunent containing detailed
instructions about |aboratory and instrunent operations

(Graves et al., in preparation).

o] Qual ity assurance plan - Clearly defined |aboratory
protocol s, including personnel responsibilities and the use

of QA/ QC protocols (this docunent).

o] I nstrument performance study information - Information on
basel i ne noise, calibration standard response, precision as

a function of concentration, and detection limts.
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o] Training and field operations and manual (Strobel et al.,
in preparation) including quality control perfornmance
criteria (e.g., calibration routines and acceptance

criteria).

7.3 SAMPLE PROCESSI NG AND PRESERVATI ON

Sanpl e processing and preservation protocols are presented in
Strobel et al. (in preparation) for field collected data, and in G aves
et al. (in preparation) for |aboratory processed data. Strict adherence
to the protocols provided in these docunents is critical to maintain

data integrity.

7.4 SAVPLE STORAGE AND HCLDI NG TI MES

Water sanples for toxicity testing should be shipped on ice, but
not frozen. Transit and subsequent holding tinme should not exceed 48
hours. Sieved biota from sedinments nust be preserved on the boat
according to procedures presented in Strobel et al. (in preparation).
For the anal yses of organic contam nants in sedinents, it is recomended
that the sedinment sanples be extracted within 10 days and extracts
anal yzed within 40 days followng extraction (Contract Laboratory

Program [ CLP], Statenment of Work [SOWN 288). For inorganic sedinment
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contam nants (except nercury), it is recommended that sanples be
di gested within 180 days and the extracts anal yzed within 1 day (for Sb,
Pb, Hg, Se, and Ag), within 2 days (for As and Cd), and within 1 week
(for &, OCn, Ni, and Zn). For nercury, the holding tinme is 26 days (CLP
SOW 288). For the analyses of contam nants in fish nuscle tissue, the
whole fish wll be shipped frozen on dry ice and should be held frozen

until the tinme of analysis.

7.5 LABORATORY PERFORMANCE AUDI TS

Initially, a QA assistance and perfornmance audit will be perforned
by QA personnel to determine if each |aboratory effort is in conpliance
with the procedures outlined in the QA plan and to assist the |aboratory
where needed. Additionally, once during the study, a formal |aboratory
audit follow ng protocols simlar to those presented in U S. EPA (1985)
checklists that are appropriate for each | aboratory operation wll be

devel oped and approved by the QA Oficer prior to the audits.
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SECTI ON 8
QUALI TY ASSURANCE AND QUALI TY CONTROL
FOR MANAGEMENT OF DATA AND | NFORMATI ON

8.1 SYSTEM DESCRI PTI ON

The prototype of the Near Coastal Information Managenent System
(NCIM5) will be devel oped at the Environmental Research Laboratory in
Narragansett (ERL-N). The design for this systemw || be reviewed by
t he EMAP I nformati on Managenent commttee and by the technical director

of the Near Coastal Denonstration Project. Utimtely, the NCIM wll:

o] docunment sanpling activities and standard net hods,
o] support program | ogistics, sanple tracking and shipnents,
o] process and organi ze both the data collected in the field and

the results generated at anal ytical |aboratories,

o] performquality control checks,
o] facilitate the di ssem nation of information, and
o] provide interaction with the EMAP Central Information System
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8.1.1 Field Navigation and Data Loggi ng System

Portabl e m croconputers nodified to withstand the rigors of use on
smal | boats represent an inportant conponent of the data managenent
system for the Near Coastal project. The software on these machi nes
wi Il provide navigation and real tine positioning of the boat, and
control all sanpling activities, sanple |ogging, and data storage
t hrough an interactive nenu. The software to be used is a nodification
of the Integrated Navigation and Survey System (INSS) devel oped by

Sci ence Applications International Corporation.

The INSS is a sinple, automated, nenu-driven software package with
complete logging facility; it has been used successfully on numerous

environnental field programs during the past decade.

8.2 QUALITY ASSURANCE/ QUALI TY CONTROL

Two general types of problens which should be resolved in

devel opi ng Q¥ QC protocols for informati on and data nmanagenent are: (1)

correction or renoval of erroneous individual values and (2)
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i nconsi stencies that damage the integrity of the data base. The
following features of the NCIM5 will provide a foundation for the
managenment and quality assurance of all data collected and reported

during the life of the project.

8.2.1 Standardi zation

A systematic nunbering system wll be developed for unique
identification of individual samples, sanpling events, stations,
shi pnments, equi pnent, and di skettes. The sanple nunbering systemw ||
contain codes which will allow the conputer systemto distinguish anong
several different sanple types (e.g., actual sanples, quality contro
sanpl es, sanple replicates, etc.). This system
will be flexible enough to allow changes during the denopnstration
project, while maintaining a structure which allows easy conprehension

of the sanple type.

Clearly stated standard operating procedures will be given to the
field crews with respect to the use of the field conputer systens and
the entry of data in the field. Contingency plans will also be stated

explicitly in the event that the field systens fail
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8.2.2 Prelabeling of Equi pment and Sanmpl e Cont ai ners

Whenever possi bl e, sanple containers, equi pnent, and diskettes wll
be prel abeled to elimnate confusion in the field. The prelabeling wll
reduce the nunber of incorrect or poorly-affixed |abels. Cont ai ners
with all the required prel abel ed sanpl e containers, sanple sheets, and
data diskettes will be prepared for the field crews prior to each
sanpling event (an event is defined as a single visit by a crewto a
sanpling site). These containers will be called "event boxes". Each
event box wll have the event nunber affixed to it wusing both

handwitten and bar code | abel s.

8.2.3 Data Entry, Transcription, and Transfer

To mnimze the errors associated with entry and transcription of
data fromone nediumto another, data wll|l be captured electronically.
When manual entry is required, the data should be entered tw ce by
different data entry operators and then checked for non-matches to
identify and correct errors. In many instances, the use of bar code
| abels should elimnate the need for manual entry of routine

i nformati on.
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Each group transmtting data to the information center wll be
gi ven a separate account on the Near Coastal VAX 3300. Standard formats
for data transfer will be established by the Information Managenent
Team A specific format will be developed for each file type within
each discipline. If data are sent to the Near Coastal |Information
Center in formats other than those specified, the files will be deleted
and the sending | aboratory or agency will be asked to resubmt the data

in the established format.

The communi cations protocols used to transfer data electronically
wi Il have mechanisnms by which the conpleteness and accuracy of the
transfer can be checked. In addition, the group sending the infornmation
shoul d specify the nunber of bytes and file names of the transferred
files. These data characteristics should be verified upon receipt of
the data. |If the file cannot be verified, a new file transfer shoul d
be request ed. Wenever feasible, a hard copy of all data should be

provided with transfer files.

The data files tranmtted fromthe field will be fixed format text
files. These files will be "parsed" by the system The parsing process
i nvol ves transferring records of simlar type into files containing only
t hose types of records. For exanple, observation on fish species and

size will be copied fromthe original log file transmtted fromthe
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field to a "fish" data file. After the records have been parsed from
the field log files, the individual data files wll be checked
automatically for erroneous values, as described in the followng
section. Records in the field log file which are not entered into the
data base (e.g., coments in text form wll be archived for

docunentation or future extraction.

8.2.4 Automated Data Verification

Erroneous nunmeric data will be identified using automatic range
checks and filtering al gorithns. Wen data fall outside of an
acceptable range, they will be flagged in a report for the quality
assurance officer (QAO, or his designee. This type of report will be

generated daily and should detail the files processed and the status of
the QA checks. The report will be generated both on disk and in
hardcopy for permanent filing. The QAO will review the report and
rel ease data which have passed the QA check for addition to the data
base. Al identified errors nust be corrected before flagged files can
be added to a data base. |If the QAO finds that the data check ranges
are not reasonabl e, the values can be changed by witten request. The
written request should include a justification for changing the

establ i shed ranges. If the QAO finds the need for additional codes,
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they can be entered by the senior data librarian. After such changes
are made, the files may be passed through the QA procedure again. In
the event that the QA check identifies incorrect data, the QAO w l|
archive the erroneous file and request that the originator corrects the

error and retransmts the data.

Dat a base entries which are in the formof codes should be conpared
to lists of valid values (e.g., |ook up tables) established by experts
for specific data types. These |lists of valid codes will be stored in
a central data base for easy access by data base users. \Wen a code
cannot be verified in the appropriate |ook up table, the observation
shoul d be flagged in the QAO report for appropriate corrective action

(e.g., update of the |ook up table or renoval of the erroneous code).

8.2.5 Sanple Tracking

Sanmples collected in the field wll be shipped to analytical
| aboratories. Al shipping information required to adequately track the
sanpl es (sanpl e nunbers, number of contai ners, shipnment nunbers, dates,
etc.) will be transmtted by phone to the information center at the end
of each sanple day, wusing nodenms built into the portable field

computers. Once the field crew have transmtted the data, it will be
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the responsibility of the data managenent team to confirm that the
sanples arrive at their destination. To facilitate this, the receiving
| aboratories will be required, upon receipt of the sanples, to record
and simlarly transmt all tracking information (e.g., sanple
i dentification nunbers, shipnment nunbers and the status of the sanpl es)
to the information center, using either mcroconputers or the VAX. The
i nformati on managenent team will generate special programs to create

fixed format records containing this information.

8.2.6 Reporting

Foll ow ng analysis of the sanples, the summry data packages
transmtted from the |aboratories wll include sanple tracking
information, results, quality assurance and quality control information,
and acconpanying text. If the laboratory has assigned interna
identification nunbers to the sanples, the results should include the
original sanple nunmber and the internal nunber used by the | aboratory.
The anal ytical |aboratories will be responsible for permanent archiving

of all raw data used in generating the results.
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8. 2.7 Redundancy (Backups)

Al'l files in the NCOM5S will be backed up regularly. At |east one
copy of the entire systemwill be maintained off-site to enable the
i nformation managenent teamto reconstruct the data base in the event
that one system is destroyed or incapacitated. In the field,
information stored on the hard drive will be sent to the on- board
printer to provide a real tinme hardcopy backup. The information on the
hard drive also will be copied to diskettes at the end of each day of
sanmpl i ng. At the Near Coastal Information Center in Narragansett,
i ncrenmental backups to renovable disk will be perforned on all files
whi ch have changed on a daily basis. 1In addition, backups of all EMAP
directories and internediate files will be perfornmed on a weekly basis
to provide a backup in the event of a conplete |oss of the Near Coasta

Information Center facility.

Al original data files wll be saved on-line for at |east two
years, after which the files will be permanently archived on floppy
di skette. Al original files, especially those containing the raw field
data, will be protected so that they can only be read (i.e., wite and

delete privileges will be renoved fromthese files).
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8.2.8 Human Revi ew

Al'l discrepancies which are identified by the conmputer wll be
docunented in hard copy. These discrepancy logs will be saved as part
of the EMAP archive. Al identified discrepancies should be brought to
the attention of the QAO or his designee, who wll determne the
appropriate corrective action to be taken. Data will not be transferred
to the data base until all discrepancies have been resolved by the QAQO
Once data have been entered into the data base, changes will not be nade
without the witten consent of the QAO who will be responsible for
justifying and docunenting the change. A record of all additions wll

be entered into a data set index and kept in hard copy.

8.3 DOCUMENTATI ON AND RELEASE OF DATA

Conpr ehensi ve document ati on of information relevant to users of the

NCIMS will be mintained and updated as necessary. Most of this
docunentation will be accessible on-line, in data bases which decribe
and interact with the system The documentation will include a data

base dictionary, access control, and data base directories (including
directory structures), code tables, and conti nuously-updated infornmation

on field sanpling events, sanple tracking, and data availability.
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A limted nunber of personnel will be authorized to make changes
to the Near Coastal data base. Al changes will be carefully docunented
and controlled by the senior data |ibrarian. Data bases which are
accessi ble to outside authorized users wll be available in "read only"
form Access to data by unauthorized users will be limted through the
use of standard DEC VAX security procedures. Informati on on access
rights to all EMAP-NC directories, files, and data bases w Il be

provided to all potential users.

The release of data from the NCIMS will occur on a graduated
schedule. Different classes of users will be given access to the data
only after it reaches a specified |level of quality assurance. Each group
will use the data on a restricted basis, under explicit agreements with

the Near Coastal Task G oup.

The follow ng four groups are defined for access to data:

l. The Near Coastal central group, including the information
managenent team the field coordinator, the |ogistics
coordinator, the denonstration project coordinator, the QA

officer and the field crew chiefs.
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I, Near Coastal primary users - ERLN, VERSAR, SAIC, Gulf Breeze
personnel, NOAA Near Coastal EMAP personnel, and EVAP quality

assurance per sonnel .

I11. EMAP data users - All other task groups within EPA NOAA,

and other federal agencies.

V. General Public - university personnel, other EPA offices
(i ncludes regional offices), and other federal, state, and

| ocal governnents.

The followi ng table sunmari zes the policy of the Near Coastal Task
Goup with respect to the distribution of data. The Roman nunmerals in

the table refer to the groups |isted above.

Requests for premature release of data will be submtted to the
I nf ormati on Managenent Team The senior data anal yst and the QAO wi ||
determne if the data can be released. The final authority on the
rel ease of all data, however, is the decision of the technical director

of EMAP Near Coastal .
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Table 8-1. Data Distribution Levels for the Near Coastal Denopnstration Project
4444440444400 80448A80A80QNAQNAMNANALAQNAQNANAANALAQALAQAQAAQA4004444444444444444

QY LEVEL
Techi ncal
Synt hesi s NO Machi ne Human Dat a
| evel QA QC QA QC QA QC Anal ysi s
)))))))))))))))))))))))z))))))))))))%?)))))))))))))))))))g)))))))))))))))2)))
RAW A | * I, 1* N -1V
FI RST SUMVARY B | * I, 1* N -1V
FI NAL SUWMARY C | * [, L0 N -1V

4444440444400 804480804848080AQ040AQNALAQNAQNQNAQNANNQAALAQ04484404444444444444444
* Explicit restrictions on the uses and di ssem nation of the data nust be nade
and agreed to by all participants in these groups.

The long termgoal for the Near Coastal |Informati on Managenent Team

will be to develop a user interface through which all data will be
accessed. This will inprove control of security and nonitoring of
access to the data. The user interface will also help ensure that the

proper data files are being accessed.
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SECTION 9

QUALI TY ASSURANCE REPORTS TO MANAGEMENT

The first annual report for the Near Coastal project is schedul ed
in June of 1991 after conpletion of the Near Coastal Denonstration
Project in the Virginian Province. This report will, in part, provide
an assessment of QA activities and an evaluation of the design and
research indicators initially used for the project. After full
i npl erentati on of the Near Coastal conponent of EMAP, progress wll be

reported on an annual basis.

Control charts will be used extensively to document neasurenent
process control. An exanple of a control chart is shown in Figure 9-1.
Control charts nust be used with QC check standards for controlling
instrument drift, matrix spike, or surrogate recoveries to neasure
extraction efficiency or matrix interference, certified performnce
eval uation sanples and blank sanples to control overall |aboratory
performance, and with reference toxicant data to assess |aboratory
precision and variability in bioassay test species sensitivity. These
control charts should be maintained at the |aboratory and included as

part of the data packages.
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A quality assurance report (or section of the project report) wll
be prepared following the project's conpletion, which will summarize the
measurenent error estimates for the various data types using the QN QC
sanpl e data (see Section 4 and 5). Precision, accuracy, conparability,
conpl et eness, and representativeness of the data will be addressed in

this docunent and nethod detection limts reported.
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