N00102.AR.001808
NSY PORTSMOUTH
5090.3a

WORK PLAN IN SUPPORT OF THE PHASE 2 ESTUARINE ECOLOGICAL RISK
ASSESSMENT CASE STUDY NSY PORTSMOUTH ME
8/1/1993
U S EPA REGION |




)10l

ENVIRONMENTAL RESEARCH LABORATORY
NARRAGANSETT WORK PLAN

In Support of the Estuarine Ecological Risk Assessment
Case Study for Portsmouth Naval Shipard,
Kittery Maine

PHASE II

AUGUST 1993

Prepared By

Environmental Research Laboratory Narragansett
US Environmental Protection Agency

27 Tarzwell Dr., Narragansett, RI 02882


lauren.stanko
Text Box


A
Y
S

e ERLN WORKPLAN IN SUPPORT OF '
THE ESTUARINE 'ECOLOGICAL RISK ASSESSMENT- CASE STUDY FOR
~ PORTSMOUTH NAVAL SHIPYARD KITTERY MAINE g

PHASE II

1 O INTRODUCTION

‘The Ecologlcal Rlsk Assessment (ERA) ‘Case Study Pro;ect

‘involves the development and 1mplementatlon of risk assessment

methods using site-specific data. The prOJect developed

cooperatively with the Navy, employs marine case study 31tes‘
~associated with Naval facilities, i.e.,- Naval Construction
"Battalion Center, Davisville (NCBC, Allen Harbor), ‘RI, and

Portsmouth:Naval Shlpyard (NSP), Kittery, Maine. The Allen
Harbor Project, beqgun in’ 1988, ‘used a phased approach: to-

_ characterize the site (field: sampllng) chemically and
-blologlcally and test hypotheses (laboratory experiments)

concerning potential impact sources. In the flnal phase, the
evolving EPA ERA framework is being employed to ‘organize site

data into a model describing ecologlcal risks aSSOClated with the

NCBC embayment. The Portsmouth Project, begun in 1991, follows
and refines the NCBC model. Phase I (field: sampllng/exposure
characterlzatlon) was completed 1n 1992 and reported on in 1993

This work plan has three technlcal components (1)
development of exposure/response ‘information, (2) ana1y51s ‘of
chemical markers, and (3) marine analytical chemistry. - The
contents of each technical component and the technical and

- analytical procedures to be employed are described. ' The quallty vf :
-s’control/quallty assurance protocals to be used are also
presented : . . e e :

'i‘,z; 0 TECHNICAL APPROACH

['~2 1 DEVELOPMENT OF EXPOSURE/RESPONSE INFORMATION |

"._APPROACH

ThlS work plan focusses on the development of stressor— i

'blologlcal response models (through laboratory and field R LT
studies), spec1f1c to a potentially impacting toxicant of concernbaj??
(i.e.; lead). Blologlcal responses of concern 1nclude tOX1c1ty, {_i*

biocaccumulation and trophic transfer. Toxic responses, as.

. ~reduced reproductive success, will. ‘be used to develop a. model

projecting population effects based on short- -term toxicity
measurements made following exposure of fertile sea urchlns, L

',ArbaCLa punctulata. Exposure: models‘WLll_bepdeveloped using
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. biocaccumulation from sediment contaminants (of the -blue mussel,
"xMytllus edulis) and trophic transfer (using the sea urchin).
_Comparisons between laboratory and field exposures to will be 7 :
used to predict env1ronmental rlsks based on laboratory—observed’f"
,,blologlcal effects.

‘Several parallel: laboratory experlments were de51gned to

' 'demonstrate a range: of biological responses associated with

exposure to lead-contaminated marine. sediments (FIGURE 1,

'~;EXPERIMENTAL APPROACH) " For these purposes, exposures. of test
- _species, plant ‘and animal, will be conducted for approx1mately .
10-30 days using naturally— and artlflclally -contaminated
- sediment ‘and biota (as food source). Artificially- contamlnated

sediment ‘and diets will be amended with lead (sulfate). Sediment
exposures will be simulated as bedded and suspended: medla. To
characterize exposures, media will be sampled for chemical -
analyses and toxicity testing. Selected systems will be used to
assess exposure as biocaccumulation of toxicant and effects as

- survival, growth fecundlty,oand/or gamete and larval v1ab111ty

(TABLES la, /b).

VEXPOSURE SEDIMENTS

. Sedlments were collected by dlvers durlng the-: week of 6 "
August, 1993, at NSP sites (FIGURE 2, PORTSMOUTH MAP) 1dent1f1ed‘
as station 100 (reference site, REF) and station 7 (Clark Cove,
CC). The sediments were press-sieved, homogenlzed using paddles.

“and packed for storage in l-gallon glass jars. - Immediately

following homogenization, sediment samples were taken and .
analyzed for acid volatile sulfide (AVS) content. This value was

_used to calculate additions required to amend ("spike") sedlmentsj

with lead to concentrations intended to produce biological

- effects. Sediments were used in exposure systems as stored or -
‘amended with lead as per ERLN SOP "Spiking. Sediments with Metals
for Sediment Bloassays" (ATTACHMENT 1). Sediments were- stored at_'
~4°C until use in exposure systems, i. e., between two and six- =
weeks following collection. Specific calculations for addltlons .
of lead are included in APPENDIX 1. Sediment samples were taken -
b,for characterization as to total organlc carbon (TOC), graln -

51ze, organic and metal contaminants.
Sediments were amended based on Water and Sedlment Quallty

Criteria guidelines for lead: Spec1f1cally, lead concentratlons‘
. were de51gned to approach those predlcted to produce biological .
~effects in water (40 <= 2000 ug Pb/L, acute values) and bedded

sediment (0.3 - 1.0 simultaneously extracted metal (SEM)/AVS

~ molar ratios) exposures.' There were four sediment types: REF .
(station 100), Clark Cove (station 7), and reference sediment -
~amended with low (7000 ppm, nomlnal) or high (22000 ppm,- nomlnal)
~lead. ' These splked sediments were .expected to produce. SEM/AVS ;
‘ratios of about 0.3 and 1.0, approx1mately 100 and 300 -times.

estimated lead concentratlons in sediment samples from Clark

" Cove. These sediments were used in the suspended sediment

exposure,systems.v In addltlon, smaller;batches ofksedrment,wereki~



' FIGURE 1:

EXPERIMENTAL APPROACH

. Charac'terize Sediment Toxicity
- Collect sedlment from reference and contamlnated sites
- Amend reference sedlment with lead

- Dlstnbute sediments to suspended and bedded exposure
systems |

- Expose Juvenlle mussels and adult sea urchlns to
suspended sediments for 30 days

~ » Measure bioaccumulation, growth and reproductlve
(urchln) effects

- Expose amphlpods and rooted plants to bedded
sediments for 10 days

» Measure bioaccumulation, growth (plants) and
AR ‘ mortallty (amphipods)
'« Characterize Contaminant Trophlc Transfer
= Collect mussels from reference and contamlnated sites
— Amend reference mussels with lead

- Fonnulate artificial diet from mussel meat feed to adult
~sea urchins for 30 days

» Measure bioaccumulation, growth and reproductlve
effects . .
. Develop Exposure-Response Models for
Measured Toxic Effects

. Extrapolate Measured Effects to ngher Level
Ecologlcal Effects

'EXPERIMENTAL APPROACH
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Table 1a: PNSY II Biological test systems
.TEST SPECIES - Arbacia punctulata ‘- Arbacia punctulata Mytilus edulis Ampelisca abdita - Ruppia maritima
COMMON NAME B Purple sea urchin Purple sea urchin’ Blue mussel Amphipod = -~ Widgeon grass
EXPOSURE LIFESTAGE Adult Gametes Juvenile Subadult " Shoot
‘ENDPOINTS‘ | Survival Fertilization : S‘urvi'val‘ : ‘ Surv1va1 Root growth
Fecuridi_ty‘ Larval development ~ Growth Leaf growth
: - Gamete viability ' R
EXPOSURE : - - ‘ S
- DURATION = ‘ 30 days 1 hour(fertilization) 30 days 10 days 10 days
SR, 48 hours - .‘ L
» (larval development) , ‘ v .30 days
’ : ' ‘ ' o Suspended sediment Interstitial waters Suspendéd sediment Bedded sediment ‘Bedded sediment
_ EXPOSURE MEDIA (SS) W) ‘ (ss) ®s (BS)
R e Trophic transfer = Exposure waters ‘ o :
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Table 1b: PNSY II Biological exposure systems

. SEDIMENT EXPOSURES

TEST SPECIES ~Arbacia punctulata Atbaciapunctulata  Mytilus edulis Ampeliscaabdita  Ruppia maritima

LIFESTAGE L Adult . Gametes - Juvénile' "~Sub€du1t ' " Shoot
NONE | ss ‘ W,EW S Sl s

REFERENCE (STA100) S5  wWEW ss o BS  BS
 03LEAD (100x) ss TW,EW s B BS
0.5LEAD (150x) = O wWEw ~ 3 B L e
08LEAD (200x) E W,EW ¥ B ~ B s
 1OLEAD@00x) . ° s  IWEW R s B

CLARK COVE (STA7) - ss . TNEW ss B B

DIETARY EXPOSURES

NATURALFOOD
REFERENCE (STA100)
10x LEAD

" 100x LEAD =

4 44343 3|

CLARK COVE (STA 7)
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amended to produee'sediments with'predicted,SEM/AVs’ratiosdof 0.5

and 0.8 for use in the bedded sediment studies using amphipods
and rooted plants. : L = I e

SUSPENDED SEDIMENT EXPOSURE SYSTEM‘

The exposure system, modlfled from that descrlbed by Daniels

(1993), (FIGURE 3, SUSPENDED SEDIMENT EXPOSURE SYSTEM), was
designed to provide uniform suspended ‘particulate exposures.
There were eight exposure systems: = two replicate systems for
each of four sediment types. Each system delivered to a mixing

" chamber ("splitter") which d1v1ded the stream of suspended
sediment into paired tanks.

For this purpose, sediment slurries (1 part sediment to 9

parts sea water, by volume), were pumped through computer-

controlled solenoid valves into streams of filtered sea water

, g(nomlnally, 300 ml/minute).. Targeted particulate load was 20
~mg/L, nominally reflecting site conditions as described in the

Phase 1 report. Particulate loadlng, controlled by length and
interval of sediment pulse, was measured on alternate days.
Measurements were made using a transmissometer or a whole water

sample was taken for direct measurements of total suspended ,
'solids (as per ERLN SOP 1.02.004 "Suspended Solids Determinations

in Water Samples"). The exposure systems were closed and aquaria. .
overflowed dlrectly lnto contamlnated dlsposal dralns. '

_ ARTIFICIAL DIET EXPOSURE SYSTEM

Artificial dlets were prov1ded to sea urchlns durlng an
approximately 30-day period. The diets were formulated based on
a modification of a used successfully to maintain fertile urchins
(Dr. William Sunda, personal ‘communication). This agar-based '
diet, contalnlng ground kelp and mussel meat, with or without

~lead amendment, was formulated in large batches and- dlspensed

into feeding unlts, i.e., plastic trays (about 50 ml volume)-

" Each exposure tank of ten urchins of the same sex was fed 1 plate
~twice per week.  Food was generally consumed before the addltlon “

of new plates.; While no. attempts were made to determine :
consumption rates by diet type, feeding activity was observed for
all food types. ~Each urchin had access to about a 10 ml volume

~(about 10 g wet welght) of food per week.

There were four diet types created: one contalnlng mussels
from Clark Cove (archived from Phase I collection) and three

";contalnlng mussels from a reference site (Cape Cod). The three
‘types containing uncontaminated mussels were amended with Zero, -
‘an intermediate or a high amount of lead, added as lead nltrate‘

solution. The feed levels splked with lead intermediate and

high, were intended to (very) roughly approx1mate 10x . (about 60
- ug-Pb/g dry weight) or 100x (about 600 ug/g Pb dry weight) lead
‘levels in Clark Cove blota, respectively. Complete dlet '
'formulatlon are prov1ded in APPENDIX 2



 SUSPENDED SEDIMENT
~ EXPOSURE SYSTEM

 FIGURE 3: SUSPENDED SEDIMENT EXPOSURE SYSTEM
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BIOACCUMULATION BY BLUE MUSSELS

Mussels were collected during the week of August 6, 1993,
from uncontaminated tidal flats, Sandwich, MA, a site

historically used by this lab for "clean" test organlsms.

- Subadult blue mussels of size range, 3.0 + 0.1 cm, were selected
from the collection and maintained in flowing sea water troughs
- for about 2 weeks prior to use in the laboratory exposure :

systems.  (Larger mussels were shucked, ground, cooked»and'frozen'
for use in diet studies, see above).

-~ These mussels were exposed to naturally— and art1f1c1ally—'
contaminated sediment via a suspended sediment: exposure system.
Mussels were contained in chambers within aquaria flushed with a
sediment slurry diluted with filtered sea water (15 C, FIGURE 4,

- MUSSEL EXPOSURE CHAMBERS). - Chambers were open to the surrounding
tank or were covered using nylon mesh to restrict particulate

entrainment within chambers. Algae (Isochrysis sp) stocks were
fed into inflow ports of chambers while peristaltic pumps were
employed to draw water and algae through chambers. ‘Monitoring
and maintenance procedures were conducted regularly during the 30
days of exposure. Following exposures, mussels were measured for

‘length, segregated by treatment into labelled, plastic storage

bags and frozen for future chemical analyses as part of a study
focusing on BIOACCUMULATION.

SUSPENDED SEDIMENT TOXICITY AND TROPHIC‘TRANSFER TO PURPLE
URCHINS

Approx1mately 500 adult purple sea urchins (Arbac1a
punctulata) were collected by divers during the week of 6 August,
1993, from Narragansett Bay, RI.  Urchins were sized for test

.(shell) diameter using calipers and sexed using electrical
stimulation (US EPA, 1987). Urchins were maintained in separate—

sex tanks of flow1ng 15 C sea water prior to exposures. Co
Approximately one- ~half of these urchins were distributed in unlts
of ten into paired single-sex aquaria containing suspended =
sediment (SEDIMENT TOXICITY). ' These urchins were fed freshly
collected kelp, Laminaria sp., twice weekly. The remaining.
urchins were distributed in units of ten into paired single-sex
aquaria containing flowing (approx1mately 300 ml/min), filtered
sea water and fed naturally or art1f1c1ally contamlnated diet as

part of a TROPHIC TRANSFER study.

Following exposures of about 30 days, surv1v1ng urchins were

counted, measured for size (test diameter and wet weight) and
,qualltatlvely assessed for gamete production. For a subsample of
‘urchins from each exposure tank (up to four), gamete production:
was quantlfled and viability of gametes and larvae were assessed
using modifications of the sea urchin fertilization and larval
- development assays (ERLN SOP "Conductlng the Sea Urchln, Arbacia

punctulata, “‘Reproductive Success Bioassay", ATTACHMENT 2).
Samples of gametes and soft body parts were packaged in. labelled'

4



Suspended Sedlment Exposure
- Aquarlum “

| Particylate Stmam From Splitter ' ‘ ‘A'era‘xtion R
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'FIGURE 4: SUSPENDED SEDIMENT EXPOSURE AQUARIUM.



“vials and stored frozen at =70 C for future chemical and
'blochemlcal analysis. As part of system characterization,

additional sea urchin fertlllzatlon and larval development assays
were conducted using tank water, sediment ‘interstitial waters and:
lead= splked sea water. . : : B

BEDDED SEDIMENT TOXICITY TO AMPHIPODS AND ROOTED PLANTS

Standard (statlc) acute amphlpod tox1c1ty tests were :
conducted using Ampellsca abdita (ERLN SOP 1.03.002 "Conducting
Acute Toxicity Tests using Ampelisca abdita") collected from
Narragansett, RI. Concurrent, replicate exposure systems were
used for the rooted aquatic plants, Ruppia maritima and Zostera

“marina, collected from an uncontaminated pond in Charlestown, RI.

Plant exposures were conducted as described in ERLN SOP
"Conductlng Chronic Toxicity Tests using Ruppia maritima",
ATTACHMENT 3) with slight modification.  Briefly, follow1ng ten
day static exposures, shoot length (but not root length, as
indicated in the protocol) was measured for Ruppia and plants
were  segregated 'by treatment and stored frozen in labelled
plastic bags for future chemical analysis. As part of system
characterization, additional Ruppla tests were conducted using
lead~- splked sea water.

DEVELOPMENT.OF SEA URCHIN POPULATION MODEL

A sea wurchin population model was developed using data from

these studies and studies conducted by EPA ERL-N's Complex
‘Effluent Testing Program (George Morrison, personal.

communlcatlon), through which toxicity testing methods were
developed using the sea urchin, Arbacia punctulata. While these
earlier studies quantified urchin survivorship through'early life
stages; i1.e., from gametes through'metamorphosis, current studies

contributed -information concerning adult survivorship, fecundlty-

and gamete quantification. - These data were used to develop

parameters for population growth model using the software, RAMAS.

Analyses were conducted to evaluate the contribution of
lifestage-specific treatment effects, measured during the Phase

“II laboratory studies, on populatlon growth ‘rate.

2.2 CHEMICAL MARKER DEVELOPMENT .

APPROACH

"Develop - flngerprlnts of contaminant sources by screenlng for -

.~ chemical markers. Applying the results of Phase I chemical marker

determinations to the distribution of marker compounds in the

estuary will be’ very useful for validating dispersion models.

Chemical marker information will also be very useful for deter-

mlnlng the relatlve sources of chemlcal 1mpact in the estuary
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1. Shipyard Markers

A portlon of what was done durlng the flrst phase of this di

\work was to screen sediment samples for a chemical marker or

fingerprint. spec1f1c to the shipyard. This work did not

~definitively identify a fingerprint of the shipyard. Addltlonal “
work will be done during this phase in attempting to.identify a =
chemical marker specific to the shipyard. Samples analyzed using -
‘gas chromatography - mass spectrometry (GC/MS) with an electron -~
‘ionization source will be reanalyzed using a GC/LC/MS with a

negative ion chemical ionization (NICI) source. This new
capability will enable both a quantitative and qualitative
analysis of classes of chemicals that are not presently being
evaluated with existing instrumentation.  This analysis will
include additional work on cutting oils. Chlorinated paraffins

are potential components of cutting oils previously in use at the.

shipyard. The analysis of these compounds, at env1ronmental
levels, requires the use of a GC/MS system with NICI. This
analysis will be applied to existing sediment sample extracts as
well as new‘samples collected as part of the phase IT effort.

Water samples were collected from survey wells drllled on

the shipyard by Mclaren/Hart and analyzed as part of the onshore

study. The results of these analyses showed a group of samples-

‘to contain a distribution of polycyclic aromatic hydrocarbons.

This data will be examined in conjunction with the offshore data
to evaluate potential seepage of onshore chemicals from the

- landfill to the. estuary

2. Seep Samples

New sampling efforts w1ll be specifically directed toward
the seeps located on the east and north east shorelines of Seavey
Island surrounding the Jamaica Island Landfill. Samples of @
sediments directly impacted by these seeps, and the seep water
itself, will be examined for compounds that may prove to be

: spec1flc to the shipyard. Techniques used for the qualitative

screening of the phase I sediment samples for a shipyard spec1flc"

‘source will be applied to the seep samples. This analytical

method allows for the analysis of- compounds with a greater range

of polarity than is typically employed in an environmental

analysis. These samples will also be analyzed for the suite of
chemical markers used in the first phase of this work and '
chemlcals that were 1dent1f1ed in- the survey wells :

3. Sedlment Cores

Deep sedlment cores were collected from several low energy

- depositional areas in the lower Plscataqua River Estuary.

Additional sediment core sampling efforts are being dlrected ,
toward a marsh on Seavey 'Island and a marsh on Spruce Creek. An
additional site is under investigation that is not directly
impacted by the estuary. ThlS core would be used to characterize.



the: input of eolian material to the immediate area. These cores

are being dated using the radionuclides ?°Pb and *’Cs. In

addition, they are being characterized for grain size and organic

‘carbon. ..The work proposed for this phase is to subsample a group

of these sediment core sections and analyze them for chemical

‘markers of pollutlon sources. This work would make use the
-analytlcal methodology worked out during the first phase of this

study. Preliminary results suggest that sediment cores in some
locations contain material dating back to the 1880's. ' These
cores will be analyzed with the goal of evaluating the onset and
changing patterns of pollutant sources Aimpacting the lower

- Piscataqua River estuary.

4. Water Samples

As a result of the dynamic nature of the Lower Piscataqua
River Estuary the chemicals found in the analysis of sediment
samples from this system may have entered from locations all
along the waterway. Water samples will be collected in. .
conjunction with University of Rhode Island personnel from
several sites in the estuary. Particulate and dissolved phase

- samples will be collected using a teflon pump and a filter and

foam plug system. Sampling stations will be chosén with regard

" to the stations occupied during the first years efforts. These

samples will be analyzed for the suite of chemical markers used
in the first phase of this study. In conjunction with the
surface sediment data obtained in the first phase, data from the
water column samples will enable estimates of the source
strengths presently enterlng the estuary
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2.3 MARINE ANALYTICAL CHEMISTRY | ,

- APPROACH

: The data quallty objectlves for conductlng ecologlcal rlsk

Vassessments requires ‘the use of field and laboratory methods that
;are capable of - measurlng parts—per ~“billion levels of organic and
inorganic contaminants in marine and estuarine sediments and

tissue (fish, '1nvertebrates,'and plants). = The recommended
analytical methods and QA/QC procedures needed to meet the

ecological risk data quality objectives are identified in NRaD
~ Technical Document 2296 (Mueller et al. 1992). These procedures

have been used to meet the data quality objectives for a variety
of federal programs including NOAA‘s National Status and Trends
Program, EPA’s Puget Sound Estuary Program, and the Navy'’s CERCLA
assessment for NCBC Davisville and RCRA assessment for Portsmouth
Naval Shipyard. The procedures do not specifically require that

“particular analytical methods always be followed, but rather that

the performing laboratory demonstrates its proflclency through
routine analysis of standard or certified- reference materials

(SRMs or CRMs) or similar types of accuracy-based materials.

Through the "application of this concept; the analytical
laboratory participates in on-going performance evaluation
exercises conducted throughout the study, both to demonstrate
initial capability (i.e., prior to the analysis of actual

samples) and on a continuous basis throughout the project. The

laboratory will be required to initiate corrective actions if
their performance falls below certain predetermined minimal

standards.

OBJECTIVE

- Provide trace-level analySis of marine'sediment, tissue, and
elutriate samples for the target analytes identified in the scope

~of work. Provide data validation and analytical performance

information ‘in accordance with the QA/QC requirements identified.
in this work plan. Document results and technical procedures in °
the technical data report and data deliverable in accordance with
this work plan. :

QA/QC SPECIFICATIONS
The QA/QC spe01flcat10ns to be>used for this prOJect are

documented in detail in the accompany section entitled Quality
Assurance Project Plan: Marine Analvtical Chemistry Support_for

“the Estuarine Ecological Rlsk Assessment Case Study at the

Portsmouth Naval Shipyard, Kltterv, Maine.  The QA/QC

'requlrements for the analysis of contamlnants in marine sedlments
and tissues provides special emphasis on a performance—based

program, involving continuous laboratory evaluation- through the

~use of accuracy-based materials. Each batch must contain a

mlnlmum number of QA/QC samples which includes certlfled standard

8
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reference materlals and/or- laboratory control materlals, ,
laboratory fortified sample matrices, laboratory reagent blanks,

- calibration standards, and laboratory and field replicates. The

ecological ‘risk QA/QC plan also provides specific control limits

~or numerical data criteria that, when exceeded, requires spec1flc
corrective action by the laboratory before the analyses may -

proceed. Warning and control limits are specified as is the_
recommended ' frequency of analy51s for each QA/QC element or
sample type. The conceptual basis for the use of these quality
control samples is presented in detail in the document. In all
other areas, not explicitly addressed by the ecologlcal rlsk
QA/QC ‘plan (instrument tuning, chain-of-= ~custody, data validation,
etc.), standard Contract Laboratory Program (CLP) protocols, or

‘equivalent laboratory developed SOPs will apply.

TECHNICAL WORK’PLAN'

Conduct marine analytlcal chemlstry research and development
for the: target analytes in the sample matrices. Before technical

analysis can begin, method detection limits (MDLs) and analytical

standard operating procedures. (SOPs) must be documented to
confirm that the methods to be used will acheive the target
detection limits identified in Attachment (1). Technical sample
analysis should proceed in accordance with the QA/QC plan
identified in NRaD TD 2296. Any deviations from the proscribed : .
SOP and QA/QC plan should be documented and approved by the
Technical Coordinator of this work plan, prior to sample analysrs
(or as soon as possible after technical problems are
encountered).



N

3 0 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

ORGANISM COLLECTION AND MAINTENANCE

Organlsms to be collected for subsequent experlmental work
in this project include: the benthic amphipod, Ampelisca abdita,

- for sedlment toxicity assessments; the sea urchln, ‘Arbacia

unctulata, for water toxicity assessments; and the blue mussel,
Mytilus edulls, for laboratory bioaccumulation studles.. ‘All
animals will be collected and maintained following protocols

N,descrlbed in SAIC’s Environmental Testing Center (SAIC-ETC) SOPs

AMP-01 - AMP-10, and ERLN SOPs 1.01.003 and 1.02.001 (Appendix
D). The plants, Zostera marina and Ruppia maritima, will be
collected according to JEL SOP 1.01 and ERLN SOP "Development of
a Short-Term Marine Sediment Toxicity Assessment Method with the

'_Rooted'Aquatic Plant, Ruppia maritima", respectively."

SAMPLE COLLECTION AND PREPARATION

“Field sediments will be collected according to procedures
employed at ERLN for the Sediment Quality Criteria Program.
Specifically, samples will be collected with a Van Veen grab, by
divers, or with a shovel. The samples will be kept cold until .
their arrival at ERLN. Sediments will be press-sieved through. a_a'
2mm stainless steel screen and homogenlzed. The processed
sediments will be Stored in 4L glass jars or in covered plastic
buckets until used. Sediment spiking will be accomplished
accordlng to ERLN SOP "Splklng Sedlments w1th ‘Metals for Sediment
Bioassays".

’ Sediment interstitial waters w1ll be collected from
sedlments avallable at ERL-Narragansett using the procedures
described in the standard operating procedure (SOP): Extraction
of Interstltlal Water from Marine Sedlments (1991). :

MONITORING PARAMETERS AND'FREQUENCYVOF COLLECTION o

Parameters for bloassay methods employed by ERLN are
indicated in Table 2 for the" Ampelisca assay, Table 3 for the
Arbacia assays, Table 4 for- the Microtox assay and Table 5 for
the Ruppia assay :

10



Parameter Frequency Sample o - or Measurement
Survival Daily Allfchambers 7 Record number of .
Ll T : ' : E ~dead amphlpods and
remove
‘Molting " Daily All%chaﬁbers: Recordrnumber of
' molts and remove
Temperature = Daily  Water bath Record thermometer
' L ' RN measurement to 0.5°C
' Continuoue'Water bath: Observe temperature
: recorder chart for
- variation -
Salinity ’aTwice/test All chambers Record refractometer“
' B measurement to 1 ppt
Dissolved Twice/test All chambers - Record meter reading.
Oxygen v to 0.1 ppm : :
) pH Twice/test All chambers Record meter reading
. » ' to 0.1 Ph unit
Emergenee ' Daily All chambers ‘Record number of
' T L amphipods on
sediment or water
surface
Tube - Record unusual

€

TABLE 2. AMPELISCA TOXICITY TEST PARAMETERS

*fSampllng Test Repllcate

Immediate.PIOCessing

Daily - All chambers

11

formation
appearance oOr: lack-

of tubes
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ARBACIA BIOASSAYS MONITORING PARAMETERS

TABLE 3.
: , Sampling - Sample , :

Parameter frequency "~ identity ~ Limits'
'Fertiliiation e e

endpoint Termination All reps

Larval : o

endpoint Termination All reps

‘Salinity Initiation Sample - : 30ppti2ppt

Temperature  Initiation Sample i 2011°C |

! Values indidate ideal conditions for performance of
tests. If ambient sample parameters differ the sample
will be ad]usted per ERLN SOP 1.03.006."

TABLE 4. MICROTOX BIOASSAY MONITORiNG PARAMETERS
_ Sampling Sample ,
Parameter frequency identity Limits'
Luminescence - o S e
endpoint Termination All reps
Salinity Initiation Sample 30ppt+2ppt
Temperature Initiation Sample , 20¢1°C

! values indicate ideal cdndltlons for performance of

tests. If ambient sample parameters differ the sample

will be adjusted per ERLN. SOP 1.03.006.

12
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 TABLE 5. RUPPIA BIOASSAY MONITORING PARAMETERS

Semnling i rSémple

" Parameter - frequency ~ " identity Limits'
Root growth L v
endp01nt : Termination All reps
Shoot growth
endpoint Termination All reps
Salinity Initiation Sample ‘ ~ 30ppt#2ppt -
Temperature Initiation Sample 20t1°C

1 Values 1ndlcate 1deal condltlons for performance of
~tests. If ambient sample parameters differ the sample-
~will be adjusted per ERLN SOP 1.03.006.

PROJECT ORGANIZATION AND RESPONSIBILITY

The organlzatlonal structure and the accompanying
responsibilities for this project will be divided into two basic.
categories. The first is the manager level, from which all work
and QA functions will be coordinated. The second, or technical
level consists of the personnel who will perform and evaluate the -

 toxicity tests.  The technical personnel will also have

responsibility over the quality control of their spec1f1c
technical component. The organlzatlon structure is presented in: .
Figure 5. Ms. Barbara Brown will serve as EPA’s Project Officer.
and Dr. John Scott will serve as SAIC’s Program Manager. Quality "

‘Assurance Officers (QAO) for this project will be Dr. Jan Prager

and Mr. Raymond Valente for EPA and: SAIC, respectively. ~Ms.
Diane Naccli serve as SAIC Work Assignment Manager (WAM). The
SAIC WAM will be in direct contact with EPA's Work Ass1gnment
Manager, Dr. Henry Walker. : ‘

13
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FIGURE 5. Project Personnel Organizétion_Structure
: for Work Assignment #2-39-2 Bus

Ms. Barbara Brown *ﬁ‘, Dr. John Scott

EPA Project Officer SAIC Program Manager
Dr. Jan Prager ' , Mr. Raymond Valente

—{ EPA QRO | || sarc gno o ,1_,1f

Dr. Henry Walker — Ms. Diane Nacci —

EPA WAM e =4 'SAIC WAM

Task 1 (ERA)

- Dr. Wayne Munns

A SAIC Technical Staff

Task 2 (Laboratory Studies)
Ms. Diane Nacci
Dr. Greg Tracey

SAIC Technical Staff

Task 2 (1lb: Plants)

Environmental Testing Center
~ Dr. Glen Thursby
SAIC Technical Staff

14
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The SAIC WAM will be responSLble for coordlnatlng all main
activities and reviewing all data generated during this project
for scientific value and quality. The compilation and production
of interim and final technlcal reports, safety plans and quallty

.assurance. documents.

Respons1blllt1es of the SAIC technlcal staff 1nc1ude the -
maintenance of organlsms and conduct of toxicity tests. ‘Specific
responsibilities include maintenance of healthy organisms, as -
appropriate, and the supplles and equipment necessary for :
successful testing, actual performance of toxicity tests and
analysis of data, and the evaluation and generation of summary

k,‘reports in memo format (including raw data sheets). ‘Technical
personnel also will be responsible for: performing all quality
- assurance/quality control’ procedures associated w1th thelr.

individual toxicity testlng activities.
- Technical act1v1ty in Task 2.1.b includes testing of

“submerged aquatic plants. This testing will be coordinated and
“conducted by personnel at the SAIC Environmental Testlng Center
" (ETC). The subtask manager, Dr. Glen Thursby, will superv1se

this activity and will be responsible for the generation of all

associated record keeping, reporting, implementation of safety

procedures and maintenance of quality assurance and quallty

control protocols.

DATA QUALITY REQUIREMENTS AND ASSESSMENTS

Data quality objectlves (DQOs) imposed by the intended use
of data discussed in Section 7.3 will be required to ensure that
information collected in this project will be of known and
acceptable quality. The remainder of this section provides
information regarding the representatlveness, comparablllty,»
completeness, accuracy, and ‘precision of data obtalned in

pro;ect act1v1t1es at ERLN. -

REPRESENTATIVENESS,'COMPLETENEss; AND COMPARABILITY

Over the course of methods development and subsequent use in
numerous ERLN projects, the Ampelisca and Arbacia bloassays have
been shown to produce toxicity information which is
representative of benthic and water column organism responses to:
environmental contaminants. Species used in both tests are
sensitive to the suite of contaminants suspected to be a53001ated

~with the SHIPYARD. Although these bioassays are considered to be

"acute" or "rapid", the results of these bioassays may be

indicative of the longer-term; chronic effects of introduced
compounds. - Although few biomonitoring approaches to assessing

chronic water quality problems exist, data obtained from this

~ test are considered to be representatlve of long- term responses

of pelaglc marine spec1es.

15
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The procedures to be employed in blologlcal assessments of
sediment and water quality follow protocols identical to those of

numerous ERLN studies, including the marine ecological risk -
-assessment for NCBC. Comparability of assay and test results

with these and other studies should therefore be high.

 ACCURACY (BIAS) AND'PRECISION

of partlcular concern in this study are data accuracy and
precision. Although both attributes are easily quantlfled in
chemical assessments, the accuracy of a toxicity test is not
measurable because the true toxicity of any given environmental
sample is unknown. Further, toxicity is a relative property
dependent upon exposure conditions (test duratlon, 7
bloavallablllty of contamlnants) and the spec1es being tested.
Fortunately, precision can be addressed in the context of
toxicity evaluations.

Generally, the pre01s1on of bloassay results can be

‘evaluated in two, conceptually similar, ways: by repeating

individual tests (test precision) and through ‘replication of
treatments within a single test (treatment precision). The first
approach addresses error associated with test conditions and
variation in individual organlsm response, whereas the second
primarily addresses variation in response. Test precision of the
toxicity bioassays has been measured using a standard toxicant in
a systematic fashion (SAIC-ETC unpublished data; Morrison et al.
1990). Such results provide a basis for setting criteria for
acceptable test performance. Levels of test precision, expressed
as the coefficient of variation (CV) of endpoints associated with
exposures to cadmium chloride (Cd) for Ampelisca, and copper
sulfate (Cu) and sodium dodecyl sulfate (SDS) for Arbac1a, are
presented in Table 7. Based upon this 1nformatlon, precision
data control charts will be generated and successive standard
toxicant toxicity test results plotted on the chart to ensure.

“that the data fall within the limits of quantified variability.

Ampelisca test acceptability also is determined based on control -
response. The acceptable control response 1eve1 for this ,

bloassay is <10%. mortallty

TABLE 7. TEST PRECISION OF AMPELISCA AND ARBACIA BIOASSAYS

Bioassayy' Toxicant = CV (%)
- Ampelisca7‘~ cocd - 40
Arbacia‘ L .> Cu - 46
S SDS 33

.16
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'TOXICITY TESTING PROCEDURES

HEALTH AND SAFETY

Health and safety protocols will be followed durlng this

- project. Protocols will be based on guidance supplied by U.S.
EPA (1988) and Valente et al. (1990). Specific safety plans will .
be generated as requlred to accomplish work ‘assignment goals. In

addition, each potentially hazardous chemi¢cal and environmental
sample that project personnel may be exposed to will ‘have a o
Materials Safety Data Sheet (MSDS) associated with it to document
possible safety concerns. Personnel may require specific safety
training such small boat handling, used in the collection of
samples and test organisms. -Health monitoring of all staff w1ll
occur on a biannual basis.

~TOXICITY TESTING

'Testing organisms, equipment and facilities will be

~maintained in good condition based on the guidance provided by US

EPA (1988), Conducting Acute Toxicity Tests- U51ng Ampelisca
abdita (SOP:1990) and Valente et al.  (1990).

Toxicity testing procedures used during this project are
described in a general fashion by U.S. EPA (1988) and the EMAP
Laboratory Methods Document (1990). Specific descriptions of -
each method are provided in the following SOPs: Conducting the
Sea Urchin, Arbacia punctulata, Fertilization Test (1991);
Conducting Acute Toxicity Tests Using Ampellsca abdita (1990)

STATISTICAL ANALYSIS
Approaches for performrng statlstlcal analySes on the

results of the above toxicity tests are presented in the SOPs
referenced in the preceding sectlon.

SAMPLE CUSTODY PROCEDURES

All samples will receive a unlque sample number generated

and tracked by ERLN. This number will be affixed to sampling
- containers, and pertinent collection information (station, date,

time, depth, etc.) will be entered into sampling logs by field

‘personnel. Duplicate logs will be malntalned to minimize loss of

1nformatlon.
Because- dlfferent 1nd1v1duals may be involved ‘in the

collection and distribution of individual- samples, chain-of- -

custody forms will be maintained for each set of samples

transferred. These forms will follow each set of samples from

collection through sample archiving. Dupllcate forms will be

malntalned‘to minimize loss of information.

17
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Samples for physical and biological analysis will be stored

vprlor'to analysis as described in relevant SOPs. Shipment of

chemlstry and toxicity samples will be effected by overnight
carrier, or by transport by project personnel Sample condition
will be evaluated by the. approprlate pro;ect staff at time of

’recelpt.

B CALIBRATION PROCEDURES AND PREVENTIVE"MAINTENANCE

‘All commonly used equipment, such as Ph meters, balances and
ovens, will be calibrated and maintained as recommended by the
manufacturers. Records of calibration for Ph meters and balances
will be kept in notebooks in the area adjacent to the equipment.

DOCUMENTATION, DATA REDUCTION AND REPORTING

‘Raw biological assessment data collected by ERLN personnel
will be entered directly onto test- spe01f1c standardized data
sheets and log books. Duplicate copies will be maintained to
minimize loss of information. ' The raw data also will be entered
into computerlzed data bases (described in the Data Management
Plan). Transcription errors will be minimized by a two level
check: personnel responsible for data entry will review each
record for errors, and a second individual will check 10% of all
entries. Identified errors will be corrected immediately. If

‘transcriptions errors are observed at a rate greater than 2%, all

data entered will be rechecked.
Test-specific data reduction practices and statistical
analyses are described in SOPs. Generally, data reduction and

,statistical analyses will be performed by computerized utilities
- (e.g., SAS). All statistical analysis approaches have been

reviewed and approved by the ERLN statistician.

Final data reports will contain descriptions of test
conditions, results, and ancillary observations, and may contain
preliminary interpretations. Additionally, raw data will be '
accessible through centralized data bases and data sheets.

DATA VALIDATION

As described above, all raw and computerlzed data reported
by ERLN in this project will be subjected to a 100% review by the
personnel responsible for each assessment. An additional review
will be performed by a second individual to identify errors in
recording, transcription, and reportlng. Raw data sheets and
laboratory notebooks will be reviewed in this process. .Data that

~do not meet the standards described in ‘this document will be

reported with an explanatory notation. The Project Officers and

~Principal Investigators will make the final determination as to

data validity. Descriptions of interpretation and synthesis

18
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activities. ut11121ng suspect data Wlll be prefaced With an
explanation of data quality.
PERFORMANCE AND SYSTEMS AUDITS

Audits for all aspects of this work ass1gnment may be
performed by the ERL-N and SAIC QA Officers at any time over the
course of the project. ‘
CORRECTIVE ACTION

TECHNICAL ACTION

- Corrective technical action in this project has two

components. The first is related to failure to meet minor test
.:requirements, for example in one of the physical parameters. If

a physical parameter is exceeded the technical personnel involved
and the SAIC Work Assignment Manager will discuss the potential
impacts on the quality of the test results. Using professional
judgement on an individual incident basis, a decision will be

made as to how to report the infraction and its significance.

. The second component of corrective technical action involves
more serious infractions. The standard operating procedures :

cited define specific acceptability criteria for each toxicity

test. If any one of these acceptability criteria are not met
during the performance of a test, the test will be rejected and
repeated if possible. This rule also holds true for standard
toxicant(s) tested during a routine toxicity test that fall
outside the range of acceptability on the control chart.

'MANAGEMENT ACTION

Infractions will be reported to the SAIC Work As51gnment
Manager as soon as possible by involved personnel, verbally or
via memo, and the SAIC Work Assignment Manager will notify the
EPA Work Assignment Manager. Generally, this notification will
occur only to maintain lines of communications. However, if the
infractions are sufficiently severe (e.g. repeated problems with

-the same procedure) dec1s10ns may be made to cancel or revise

project research.
The SAIC Work Ass19nment Manager will describe spec1fic in-

fractions in interim and final technical reports.

REPORTS

Technical personnel will report to the work assignment

'manager via memo. The SAIC Work Assignment Manager delivers to

the EPA Work Assignment Manager all required reports: and any SOPs»
developed during the course of this project.
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Statlon 1dent1ﬁcat10n =
Wet volume
- Wet weight -

Dry weight

~ Sediment density

Fraction solids

AVS

Chemical formula

Molecular weight of salt
Molecular weight of Pb

Fraction of metal/salt

PNSYIOO

{E T R S| R l‘l

APPENDIX 1: SEDIMENT AMENDMENT

100 ml

126 g -

60 g
1.26 g/ml wet

0.48 g dry weight/g wet welght -
55 - 88 uM/g ’
PbNO,

33120

207.20

0.63

Actual concentrations of lead added to 1 gallon of sediment; ‘HIGH LEAD treatment:

- Spiking stock
~ Volume stock
-Amount of Pb added

L ' Sediment -volume
i Sediment dry

Lead concentration

SEM/AVS

- n.n -u i

- 174.87 g salt/L

500 ml
174.87 * 0.5 * 0.63
55.06 g Pb

' >4000 ml wet

4000 * 1.26 * 0.48
2419 g dry wCight ’

55060000 ug Pb/2419 g dry sediment |

22,800 ug/g

22,800 ug/g /207.2 ug/uM

110.04 uM PB

-1.25 uM/g(assurmng 88 uM AVS)



Nominal concentrations of lead per sediment treatments: presumed effect concentration = 1.0

SEM/AVS
- Treatment o i "SEM/AVS; "Lc,ad, ppm | s 1hcrcasc :
- Common name - ‘ - Bnominal .. Factor
REF 0001 30 ,
CC (Clark Cove) ~0.003 70 -100 T
LL (Low Lead) 03 6,840 - 100
0.5 11,400 S 150
: 08 18,240 : 250
HL (Low Lead) ‘ 1.0 22,800 o300

* approximations assuming AVS = 100 uM/g dry sediment

Nominal - concentrations - of lead in suspended - sediment. treatments:  presumed. effect
concentrations = 2000 ug/LL WQC acute value; . acute/chronic = 500:1; 40 ug/L chronic value

. Treatment = HL. ' -
) Lead in sediment 22,800 ug Pb/g dry sediment

22.8 ug Pb/mg dry sediment

Tank particulate load = 35 mg/L '
© Pb from particulates =  22.8 ug Pb * 35 mg/L
| : = 800 ug/L Pb (HL)

" assumes all lead frornf particulates are dissolved in water column-

Tréatment' . Lead, ppb Increase

Common name nominal S Factor
‘REF : 19 L

CC (Clark Cove) 257 o : 1.

LL-(Low Lead) e 250 - P 100

HL (High Lead) 800 300



APPEND'IX'Z- ARTIFICIAL DIET

~ Rempe for 12 platcs of urchin food , , ’
150 ml Ground cooked ‘mussels (including liquid)

300ml -~ Chopped laminaria (including liquid)
50ml Crushed tetramin flakes
37g Marine agar :
220 ml ~ Sea water (/delomzed water spiked with lead)

Lead content in Reference (STA 100) Blota (guess based on other reference site measurements):
Mussels: 2.5 ug/g dry, 15% solids, or about 0.4 ug Pb/g wet welght
Mussel proportion of artificial diet = 22%, _
or about 0.1 ug/Pb/g wet weight

Lead content in Clark Cove (STA 7) Biota (estimated from NSP Phase I report):
‘Mussels: 25 ug/g dry, 15% solids, or about 4 ug Pb/g wet weight
Mussel proportion of artificial diet = 22%,
or about 1 ug/Pb/g wet weight

Lead additions:
Intermediate lead spiked food:
Stock= 17.4 g/l Pb(NO3)2 = 10940 mg/l Pb
Volume stock/food= 0.667 ml/667 ml= 10.940 ug/ml Pb,
approximately 10 ug Pb/g wet welght
- (about 60 ug/g dry)

ngh lead spiked food:
’ ~Stock= 17.4 g/l Pb(NO3)2 = 10940 mg/l Pb’
Volume stock/food- 6.67 ml/667 ml= 109.40 ug/ml Pb,
approximately 100 ug Pb/g wet weight

(about 600 ug/g dry) -
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Estuanne Ecologlcal Risk Assessment at the Portsmouth Naval Shipyard Krttery. ME

NG

3.0 INTRODUCTION

This Quallty Assurance Project Plan (QAPJP) provrdes Quallty Control / Qualrty Assurance gurdelines to' -
be followed during the analysis of routine sediment, tissue and seep samples collected as part. of the

3.1. PROJECT DESCRIPTION

The project mcludes a sampling program to assess the bloaccumulatlon ‘potential of contammants in lob-
ster and winter flounder collected in the vicinity of the Portsmouth Naval Shipyard in Portsmouth Harbor.
Muscle tissue from tail and claw as well as the hepatopancreas of adult and juvenile lobsters will be

_analyzed for selected organic and inorganic contaminants. The flesh and liver of winter flounder will be

analyzed and data ultimately used to assess the bioaccumulation potential of contaminants. -In addition,

seep samples and sediment cores will be collected and analyzed for Acid Volatile Sulfides (AVS) /

Simultaneously Extractable Metals (SEM), with the data generated being used to'evaluate contaminant
specific. geochemical: assimilation / availability . Sediment cores, as well as other sample sources, will

also be examined for the possible presence of contaminants that may be used as chemical markers.

3.2  OBJECTIVES

The Objectlve of this project is to perform chemical analysis of sedlments tissues and seep samples

collected as part of the Estuarine Ecological Risk Assessment at the Portsmouth Naval Shipyard,
Kittery, ME.

40  PROJECT ORGANIZATION AND RESPONSIBILITIES

The Work Assignment Orgamzatlon Chart (Figure 1) shows key personnel assoclated with this work |
assignment. Responsrblhtles of the key personnel are outlmed below. - :

Dr. John Scott will function. as the overall Program Manager He wrll be drrectly responsible to EPA,

through the Project Officer Ms. Barbara Brown, for the overall conduct of the program and for the qualltyf
and tlmely submrssron of all dellverables .

Mr. Richard McKinney WI|| be the SAIC Work Assrgnment Manager (WAM) Working in conjunctron wrth
Dr. Richard Pruell, the EPA WAM, he will oversee and coordinate the activities of the chemistry
laboratory personnel, and all subcontractors, as required. Mr. McKinney will serve as the single point of

~ contact for technical direction from the EPA WAM relating to this work assignment.. He will be
responsible for data synthesis, interpretation and QA/QC, and for preparation and submission of reports

to EPA. He will also be responsible for submitting the final QAPjP. (this document) to the ERLN QAO for |

“inclusion in the laboratorys computenzed QA documentatlon system S

' Mr Raymond Valente wntl be: the SAIC Quallty Assurance Off cer (QAO) He will work with the EPA‘ ,
~QAO, Dr. Jan Prager, as required, to enstre that the data generated under this work assrgnment are m‘ ,
, comphance wrth the ERLN quality assurance: plans and programs. - :

Dr. Richard Pruell, the EPA WAM, will be responsrble for the techmcal direction .of the work He wrll

“have the overall responsrbnhty for approval of all analytical methods employed, experiment planning and



( > ; , |mplementat|on data quahty and interpretatlon and for the qualtty of all EPA techmcal repons and
ST _papers. , _ ‘

Dr Jan Prager is the EPA Quahty Assurance Ofﬂcer responsible for the- audltmg of the Iaboratory for '

compliance with data and analytical protocols as specified in this QAPjP. - He is also responsible forthe - : o

e maintenance of all QA materials in the laboratory's computenzeq QA system. :

” ‘FIGURE 1. WORK'ASSIGNME‘_NT ORGANIZATION

EPA PROJECT OFFICER ) [ SAICPROGRAM MANAGER
Ms. Barbara Brown J o L Dr. John Scott |
EPA QA Officer | | | [ SAICQAOfficer
Dr. Jan Prager R B 7 B ~Mr. Ray Valente
EPAWA. Manager | ' " SAIC W.A. Manager
- Dr.Richard Pruell N Mr. Richard McKinney

SAIC ANALYTICAL CHEMISTRY STAFF

Organic Staff
" Inorganic Staff

.

i



50 QUALITY ASSU-RANCEIQU-ALITY CONTROL (QAIQC) REQUIREMENTS

~The charactenstlcs that define the _quality of data are accuracy, precision, completeness comparablhty
- and representativeness “and -methiod detection limit. Thesé. characteristics - are defined below Key:

‘elements for quahty control of chemlcal analysis are glven in Table 5.1.

54 ACCURACY '

ACcuracy is the closeness of agreement befweeh an observed and accepted value. Accuracy is verifi ed
by the analysis of reference materials, .intercalibration samples, internal standards, procedural blanks,
initial callbratlon calibration checks and matrix sprkes : :

511 Reference Matenals

Reference Matenals (as Standard Reference Matenals (SRMs) or Certified Reference Matenals (CRMs))
are analyzed to determine the efficiency and accuracy of the method. These Reference Materials have
certified for concentratlons of the analytes of interest by a recognized authonty Analysis of an SRM or
CRM will accompany each batch (20 samples) of sediment samples for organic or metals analysis, and
each batch of tissue samples for metals analysis. Percent recovery for analytes of lnterest is - calculated --
by the followmg , ,

_ C1 '
%R = emmemieeeeeee x 100
%R =" percent recovery
Cq4 = measured value
- Co- = certified value

The Laboratory Control Material (LCM) to be used in this study is similar to the CRM in that it is a

“homogeneous matrix which closely matches the sample being analyzed. Unlike CRMs, though, there -

are no certified concentrations of the analytes of interest. As part of the NIST/NOAA National Status and
Trends FY91 QA Excercise 1, a Tissue Control Material Ill (QC90TC) was distributed to participating -
laboratories and a consensus value was generated for selected organic analytes based on a statistically.
valid number of replicate analyses by those laboratories. ERL-N has demonstrated an:acceptable level’
of batch-to-batch consistency using this LCM, and percent recoveries previously generated by this

- “laboratory will be used in this study as acceptable values. Control charts will be used to verify that each

LCM analysis is within-acceptable limits. Analy5|s of an LCM will accompany each batch of tissue
samples for organic analysis. : :

512 e lntercahbratlon Exercnses |

ERL—N participates in mtercahbratron exercises sponsored in jomtly by the NOAA National Status and;
Trends - Program  and the  EPA's :Environmental Momtonng and Assessment Program for. the
measurement  of polychlorinated biphenyls- (PCBs), chlorinated pesticides, -Polycyclic - Aromatic .
Hydrocarbons (PAHs), and selected metals. These are meant to assess the laboratory's-pefformance on
a continuous basis. ‘Each exercise involves the blind analysis of different representauve matnces three.

- orfour different NS&T exercnses are conducted over the course. of a year
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5'1'3, o Intemal Standards

4Intemal standards (referred to as surrogate standards by some Iaboratones) are reference compounds

selected to be representative of the various classes of analytes. They are added rmmedlately prior to
extraction to each sample and analyte concentrations will be corrected for the recovery of intemal
standards prior to reporting. Their recovery will also be used as a measure of method performance, and:

-will be momtored by means of control charts.

5.1.4 Procedural Blanks
Procedural bianks are treated identically to samples and carried through the entire extraction procedure.
They are used to assess any contamination associated with the extraction and subsequent analysis of
samples. A procedural blank will be analyzed with each batch of samples.

5.1.5 Initial Callbratlon and VCalrbratlon Checks

Instruments must be calibrated prior to analysis, after each major equipment disruption, or whenever :
ongoing:calibration checks do not meet recommended control limit criteria. All calibration standards used

should be traceable to recognized organizations for the preparation of QA/QC materials.  Multiple level

analyses are performed using several standards containing different concentrations of the analytes of
interest to establish the calibration curve. For organic analyses, a five-point response factor calibration.
curve is established that brackets the liner range of analysis. A mid-level standard is then analyzed as a
calibration :check ‘at the beginning of each analysis and. after every six samples. For.inorganic analyses

- using the Inductively Coupled Plasma Spectrophotometer (ICP), initial calibration curves are established
-using ten (for sediment analysis) or eight (for tissue analysis) standards that braket the linear rangeof

analysis. A curve normalization is run before each set of analyses using an automated procedure that
requires adherence to documented QA criteria. A check standard at 1 part per million is then analyzed
during the course of the run, For inorganic analyses using the Graphite Fumace Atomic Absorption
Spectrophotometer (GFAAS), an initial five-point response factor calibration curve is established that
brackets the liner range of analysis. A mid-level standard is then analyzed as a calibration check.

516 Matrix Spikes '

Matrix splkes are performed to estimate the overall method recovery and the accuracy of
chemical analysis. They may also provide information on any interferences which might affect the

“analysis. Matrix spikes are performed by adding a known-concentration of the analytes of interest (the

sample should be spiked no more than four times and no less than two times the sample value) to a
previously analyzed sample. The recovery of -spike is then calculated ‘and the percent recovery is
calculated as follows.. .

. N s-u
%R = 100X “ssmmmemmeemnene-
, , ,Csa
%R = percent recovery
S = measured concentratron in splked sample
U = measured concentration in unspiked sample
- Cgq = actual concentration of spike added

A matrix spike will be run vvith each batch of samples, using one of the samples from the batch as a
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~ matrix if appropriate.

5.2 PREcrsroN

e Precrsion is- deﬁned -as’ the degree to whreh indrvrdual measurements- converge upon-a srngle value

Precision is determined by the analysis of laboratory duphcates which are prepared by homogenizing -
and sub sampling a sample in the laboratory and carrying the sub-samples through the “entire the
analytical process. Precision will be expressed as the relative percent difference (RPD) for-all Iaboratory
duplicates accordrng to the followmg equation.

RN (C1-C2) '
- 'RPD = =i x 100
: Cq4+Cr)/2 .
RPD = Relative Percent Difference
~Cq4 = larger of the two observed values
Cz = smaller of the wo observed values

A laboratory duplrcate will be analyzed for each batch of samples

5.3 COMPLETENESS

Completeness is a measure of the amount of valid data obtarned from a measurement system
compared to the amount that was expected to be obtained under normal conditions. "An aspect-of
completeness that can be expressed for all data types is the percentage of valid data obtained from the
measurement process. It also may be expressed as the percentage of samples for which valid data are
obtained. Reasonable target completeness values are 90% for sample analysis. The inability to
complete a sample analysis is documented in the laboratory notebook with an appropriate explanation.

. To ensure that all required'samples are analyzed, each sample is assigned a unique identity that is

tracked electronically through ‘all stages of an-experiment: from assignment of ID to calculation of final
concentration(s). - The analyst conducting the experiment is responsible for ensuring that 100% of the
samples have been completed, or, in the event of sample loss, that records are maintained in laboratory

- notebooks that document a sample loss. The SAlC WAM is responsrble for verifying the records of

completeness.

54 REPRESENTATIVENESS ~

Representatrveness expresses the degree to WhICh data accurately “and precrsely represent a

characteristic of ‘a population, parameter variations at a sampling point, ‘a process condition, or an

: ~environmental condition. Representativeness will be addressed by the proper handling and storage of i
samples prior to analysis and analysis in- a timely manner so that the matenal analyzed reflects the' e
- original material collected as- accurately as possrble : o T

55  COMPARABILITY
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Data comparability depends on the con5|stency in analytlcal methodology and the use of standard
reporting ‘units for data and reflects the degree to which one data set can be compared to another. -
Previously demonstrated analytical techmques and the results. of laboratory mtercompanson exercrses '
will be used to-ensure comparablhty :

56  DETECTIONLIMIT

" Detection Limit is the minimum concentration of a substance that can be measured and reported. the.

Method Detection Limit (MDL) is the minimum concentration of a substance that can be identified,
measured, and reported with 99 percent confidence that the analyte concentration is greater than zero.
The Instrument -Limit of Detection (ILOD) is the lowest concentration level that can be determined

. statistically from a blank, while the Instrumental Limit of Quantitation (ILOQ) is the level above which

quantitative results may be obtained. A triplicate analyses of serial dilutions of standard mixtures is
performed, and the standard deviation of the difference between the lowest concentration of each

“analyte instrumentally detectable and a blank value is used to ‘establish the lLOD (three times the

standard devratlon) and ILOQ (ten times the standard devratlon)

The Method Detection Limits (MDLS) are calculated by spiking a representative sample matrix with

target analytes at three to five times the estimated detection limit. -A minimum of seven replicates are
analyzed and the standard deviation in analyte concentratlons are calculated Method detection limits
determined as follows: :

‘MDL = (-1 =0.99 x4SVV

MDL = method detection limit '

S = standard deviation of the replicate analyses :

tn-1 = o.'gg) = Student's t-value appropriate to a 99% confidence level and a

standard devnatlon estimate with n-1 degrees of freedom.

The Method L|m|t of Quantlf catlon (MLOQ) is the concentration above which quantltatlve results may be
obtained with-an assumed degree of confidence. The MLOQ:is defined as ten times the MDL. Target: :
MDLs for-the analytes of interest are given in Table 5.2. Typical MLOQs for PCBs and pestncudes will be -
in the range of 0.01 to 0.1 ng/g for a sample werght of10.g, 0.01-0. 1pg/g for PAHs and for inorganic

'analyses with snmllar sample weights.

5.7 CORRECTIVE ACTION FOR SAMPLES

The SAIC WAM will be notified of any samples that fall outside the establlshed criteria listed in
Table 5.1 and will initiate corrective action which may include review of datacalculations, ﬂagglng of
suspect data, or reanalysis or reprep of lndlwdual or.an-entire batch of samples :

5.7. 1 7 Chemlstry Analysns
An assonment of QC check lists (shown in Appendlx A) shall be prepared by the analyst for each

batch of analyses. This check list is an identification tool for any QcC problems and can be used to.
determme if any immediate’ correctlve action is required. :



' s.a SAMPLE RECEIPT AND STORAGE

Samples received wrll be handled in such awayto preclude contammatlon or Ioss of any of the. samples;r ~
Sample chain of custody will be maintained by use of the US EPA Chain of Custody Record shown in B
Appendix B and as instructed by the Project Officer. After receipt of. samples at ERLN, all sediment and
tissue samples will be held frozen at -20° C until extraction is initiated. Seep samples will be held ‘
refrigerated at 49 C untll extracted ‘No holdlng times apply to any samples to be analyzed for thus

: pro;ect

5.8.1 Sample Archiving -

If sufficient sample remalns after completing all analyses and sub-samphng. the remaining sample

- aliquot will be stored frozen at -20° Cc for a minimum of 6 months after the collection date.



Table 5.1 KEY ELEMENTS FOR QUALITY CONTROL OF CHEMICAL ANALYSES

CORRECTIVE |

Inorganics <50% RPD.

for ron and -
Aluminum,:<30% for
all others; no more
than-35% of the
recoveries can exceed

, S ; - o ACTION(for
QC MEASUREMENT "WARNING LIMIT - CONTROL FREQUENCY samples
: ' Criteria LIMIT Criteria outside the
B ‘ ‘ B control limit)
1. liiltial demonstration of ‘
calibration standards. (prior to
Analysis of samples)
NA _ ‘Organics: <20% for |. Toestablish NA
any one analyte, no | - calibration curve
A.) Initial Calibration more than 2 analytes | prior to sample
: can be > 20% 1 analysis = =
* -Inorganics: <15% for .
‘ any one analyte . :
B.) Method Detection Limits "NA ONA At ‘least once each NA
. : sample matrix -
2. On-going Demonstration
Capability
A.) Intercalibration Exercises’ NA NA two or three per "~ "NA
year
B.) Continuing Calibration NA Organics: < 25% for- .'| ‘Calibration Reestablish initial: -
-Checks using Calibration “any one analyte, no standards at the - calibration curve,
Standard Solutions more than 2 analytes beginning, end, and | batch must be re-
: can be > 25% every ten samples analyzed ’
Inorganics: <25% for o
“Mereury, <15% for all
others, no more than 2
analytes can exceed
C.) Analysis of Standard _ NA Organics: +/-40% | 1 perbatch (20 - Note in.case
Reference Material (SRM) OR - percent diff., no-more samples) narrative and flag-
Laboraéor_y Control Material than 35%:of the : » - analytes Involved in
- (LCM) : recoveries can exceed final data report.
: the limit with an overall Sample batch may -
average recovery-of be considered for re-
35%. Inorganics: +/- analysis
25% percent diff. for
Mercury, 20% for all
others with-no more
than 15% of the-.
| - recoveries exceeding
: _ ; the limit .~ -~ . : . : ,
D:) Laboratory Duplicates” NA Otganics: <30% RPD; | -1 per each sample . | All samples
‘ : batch associated with

duplicates will be

‘noted in the case

narrative; batch may -
be considered for re-
analysis basedon -

| the imit

10

other chcriteria




1 E) Prpceddral BIahk»An’a’Iysls" NA i <3times thé'MDL T 1 per each sample | Note atfeded

batch . ‘| 'samples and

IR CTRRIRRE Lteh SR analylesintheease
namative. Flag: -
-'eorrespondlngdala '

‘ -as eontamlnated

- [F) Matrix Spike?

[ Recoveryshouldbewithin | NA '1pereachsamp|e [ indiidual anaytes
- therange 50% t0 120% | .- SR ~.o..| batch . flagged and ‘

" analytes S : narrative, If more
BT : - than 30% of the .
- analytes fall outside - |
of the control limit, -
the batch may be
| considered for re-
analysis based on -
other QC criteria

internal Standards B
(Surrogate internal Standards) | - the range of 30% to.120% : - ) ' ~consldered for re-

[ Recovery shouldbewithin |~ _NA | Each Sample "Batch may be

analysis basedon - -
other QC criteria

internal Injection Standards | Lab develops tsown NA | EachSample : NA

The purpose of the Intercahbratlon exercise is to assess data comparabrllty Gross
differences between the laboratories will be subject to review by the Project Offi icer:”

-to determine if corrective action is necessary.

Reported results from the analysrs of SRMs or LCMs which are below the MLOQ are
not to be used for computing control limits; however those results will be reported in -

' Order to identify-possible matrix problems and evaluate method perfonnanée ,
. Analyte ‘concentrations in the sample duplicate must be above the MLOQ before the

RPD can be calculated: It is understood that there will.be a higher amount of -
vanabllity in RPDs calculated for analytes at-or near the MLOQ.

. No control hmlt is expressed for Matrix. Splkes If analytes fall outsrde the waming

limits they should be flagged accordingly and explained in the case narrative. The
samples should be spiked ata level of not less than 2 times or more than 4 trmes the
sample value. ~

11
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Table 5.2 TARGET METHOD DETECTION LIMITS

TargetMDL  Typical Marine Minimum

0.28 ug/g -

12

_Analyte = Matrix
' o R s Concentration
PAHs seep water ' 5.0 ug/L - - :
PAHs - - sediment - 5.0nglg
PAHs tissue 20.0 ng/g
PCBs ' seep water 1.0 ugll
PCBs sediment 0.5 ng/g
PCBs " tissue - 0.5ng/g
Pesticides seep water 0.6 ug/L
Pesticides sediment 0.6 ng/g
- Pesticides tissue 0.6 ng/g
-Aluminum seeﬁ water - 75.0ug/L - 2.0 ug/l
Aluminum “sediment’ Not Specified - =~ 32000.0 ug/g
Aluminum tissue - Not Specified '26.0 ug/g
Arsénic seep watér 3.1 ug/Lr 3.7ug/l
Arsenic sediment 1.1 ug/g ~3.5ug/g
Arsenic tissue 4.3 ug/g 14.0 ug/g
Cadmium seep water 0.2 ug/L 0.1 ug/L
Cadmium sediment 0.35 ug/L 0.15 ug/g
~ Cadmium tissue 0.055 ug/L 0.035 ug/g
Chromium seep water 3.0 ug/L. 2.0 ug/L
Chromium sediment 3.16 ug/g 41.0 ug/g
Chromium tissue . 1.4 ug/g



Table 5.2 ARGET METHOD DETECTION LIMITS cont'd
fAnalte  Matix  TagetMDL  Tyoical Marine Minimum
Copper seep water’ 0.7 ug/L 0.1 ug/L
‘Copper " sediment 1.25 uglg 6.7 uglg
‘Copper..- tissue . 5.0 ug/g _2.8 uglg ‘
~lron - seep water - 20.0 ug/L 2.0 ug/L
“lron sediment Not Specified 18000.0 ug/g
lron tissue Not Specified 15.2ug/g
Lead séep wétér ~-3.0 ug/L '0.,0005 ug/L
Lead sediment 1.2 ug/g 2.7 uglg
Lead tissue 0.6 ug/g 0.37:ug/g
‘Manganese seep Water- 0.5 ug/L 0.2 uglL
Manganese sediment ~'Not Specified - 266.0 uglg
Manganese tissue Not Specified 0.73 ug/g
Mercury seep water 5.0 ug/L 0.03 ug/L
Mercury sediment 0.007 ug/g
" Mercury tissue 0.036 ug/g - 0.064 ug/g
‘Nickel seep water 3.0ug/L 1.7 ug/l
Nickel - sediment 1.08 ug/g 16.0 ug/g
Nickel tissue 0.73 ug/g 0.72 ugl/g
Silver seep water 75.0 ug/L 0.2ugll
Silver ~sediment "0.04 ug/g 0.02 ugl/g
Silver ~ tissue 0.037 ug/g '
Tin seep water 3.0 ug/L . 2.0 ug/L
Tin sediment ~1.75 ug/g 0.9_5 ug/lg
Zinc seep water 01ug/l  0.5ugl
Zinc -sediment 215ug/g . 62.0 ug/g
Zinc tissue 11.65 ug/g 21.0 ug/g
NOTES:

1.- Thetarget MDLs for organic compdunds should be wuthin a factor of two of the target |
MDL. Final acceptance of MDLs is subject to review by the Pro;ect Officer. Specnf [of
analytes wnII be reviewed on a case by case basis. -

2. The target MDLs fori inorganic compounds should be wuhm a factor of two of the
target MDL, or within a factor of two of the “typical® marine minimum concentrations.
Final acceptarice-of MDLs is subject to review by the Pro;ect Off' cer Specnt' c ‘
analytes will be reviewed on a case by case basis. :

3. The target MDLs for seep samples were denved from the detectlon limits reported
for the NCBC Davnsv:llernsk assessment pilot study (Munns et al. 1991) -

4. The target MDLs for inorganic analytes in-sediment and tissue samples were :
obtained by calculating the midpoint of the range of actual MDLs, for each element,

13
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. ;
S

as reported by laboratones parhcnpatlng in the Status and Trends Program (NOAA
. 1991)

" 8. Typical manne mlmmum concentratlons were those reported for "typlcal" 'samples by
laboratories participating in the Status and Trends Program (NOAA 1991) for tlssue :
and sediment, and those found in oceanic sea water (Brown etal. 1989) forseep '~ —
samples.” : : ~

6.0 ANALYTICAL PROCEDURES

- Sediment, tissue 'samples and -seep samples will -be chemically analyzed for routine organic and

inorganic analytes usmg the appropriate ERLN Standard Operating Procedures. For all analyses,
sufficient sample size is necessary to obtain the target MDLs listed in Table 5.2. In cases where there

: appears not to be enough material for analysis, the Project Officer will be consulted and will determine if -
- itis possible to composite samples to obtain enough sample for a valid analysis. - :

64  SAMPLE ANALYSIS'SCHEME

- A typical batch of samples contain 20 samples A hypothetlcal batch should have the followmg
sample analysis scheme:

SAMPLE DESCRIPTION | Sub-batch 1 Subbatoh 2 | Subbaioh 3 "~ Sub-batch 4
Extracted Samples Extracted Extracted | Extracted | Extracted
' Samples Samples Samples Samples

81,83, ... S5 ’ ' 5 5 ' 5 5
Extracted Samples) ; .

SRM/LCM 1 0 0 0
Matrix spike v 0 1 0 0
Laboratory Blank 0 0 1 -0
‘Duplicate 0 0 0 1
611 Sequence of analysis for organic analyses -

SOLVENT _ "1 | HEXANE

cCy 1 - | Calibration check

ES{, ....ESg (F-1) 5 Extracted Samples

CCa S 1 | Calibration check

'ESY, ..ESe(F-2) | 5 | Extracted Samples

cCz . 1 | Calibration check

Recovery standard - 1| to measure surrogate recoveries

A typlcal sequence has approxumately twenty samples. The fractions generated from chemlcal class-j\ g

separations (PCB and pesticide fractions) are analyzed concurrently. The laboratory blank comes after :

~ the calibration standard. The SRM/CRM is placed with the extracted samples. The laboratory duplicates
are -run sequentially along with the extracted samples in the sequence. ‘For inorganic analyses, the

sequence of analysis will depend on the number of samples analyzed and instrument - calibration

14



-requirements.

6.27' PROCEDURES FOR CHEMICAL ANALYSIS

~“sediment, tlssue samples and seep samples will be chemically analyzed for routine organic and
_inorganic analytes using the appropriate ERLN Standard Operating Procedures. Table 6. 1 lists the
.- applicable methods as ERLN Chemlstly Group Standard Operalmg Procedures ,

Table 6.1 Standard Operatmg Procedures for Chemlcal Analyses

ANALYSIS TYPE 'ERLN soP  MATRIX

PCBs, Pesticides, PAHs Tissue Extraction of Semivolatile  Tissue
' \ -~ Organic Analytes , :
PCBs, Pesticides. PAHs - Sediment Extraction of Sediment
: : Semivolatile Organic Analytes ;
PCBs, Pesticides, PAHs Column Chromatography of "'Tissue/Sediment

Semivolatile Organic
Analytes in Sediment and Tlssue

, v ~Extracts .
PCBs, Pesticides ’ Gas Chromatographlc Analysns of Tissue/Sediment
: PCBs and Chlorinated Pesticides ;
PAHs Analysis of PAHs by Gas - - Tissue/Sediment
Chromatography/ Mass ,
Spectrometry
Metals ' Digestion of Marine Organism Tissue
e , Samples for Metals Analysis - :
Metals _ ' Total Digestion-of Sednment Sediment
L Samples ' »
Metals ~ ‘Instrumental Analysns of Metalsin - Tissue/Sediment

Sediment and Tissue Extracts

6.2.1 Orgamcs in Tissue and Sedlment

Details of the extraction of tissue and sediment samples can be found in the appropriate SOPs listed in

-Table 6.1. In general, samples will be spiked with internal standards and solvent extracted. Followmg

solvent reduction, the extracts undergo clean-up and class fractionation by silica column
chromatography. PCB and pesticide analysis is carried out by gas chromatography with electron capture
detection (GC/ECD), and PAHs will be analyzed by gas chromatography/mass spectrometry (GC/MS)
using selected ion monitoring. A list of organic analytes measured for this project is given in Table 6.2.

15



{’”) o Table 6. 2 ORGANIC ANALYTES MEASURED IN MARINE SAMPLES BY ERLN

. PCBs - PESTICIDES = PAHs
- 'CB008 HCB - -~ FLUORENE
CB018 - - 'LINDANE - "PHENANTHRENE
CB028 MIREX ’ ANTHRACENE
- CB052. . ACHLORDANE ~ Sum MW178-C1
-CB044 TNONACHLOR - Sum MW178-C2
CB066 . PPDDE , Sum:MW178-C3 -
CB101- PPDDD. - . Sum MW178-C4
CB118 PPDDT. - FLUORANTHENE
CB153 - ' PYRENE ~
€B105 v : BENZ[a]ANTHRACENE
CB138 , CHRYSENE
CB187 , ' e ~ Sum MwW228°
CcB128 - sum BENZOFLUQBANTHENES
'CB180 : BENZO[e]PYRENE
CB170 BENZO[a]PYRENE
CB195 o PERYLENE : '
CB206 INDENO[123-cd]PYRENE
-CB209 ' - DIBENZ[ah]JANTHRACENE
BENZO[ghi]PERYLENE
- Sum-MW276 ~
Sum MW278
Sum MW302
CORONENE
: 3 6.2.2 Chemical Markers in Sediments, Seep Samples and Water Samples

Procedures developed during Phase 1 of the project for the qualitative screening of samples for site -
specific chemical markers will be further developed and applied to selected seep, sediment core, and:-
water samples collected as part of this current project. These procedures will be documented as they
become finalized. - , : .

6.2.3 Trace metals in Tissues and Sediments -

As with organic analyses, details of the extraction of tissue and sediment samples can be found in the -
appropriate SOPs listed in Table 6.1. Sample aliquots are freeze-dried, weighed, and digested in acid.
Both sediment and organism samples are microwave- digested. Following digestion, samples are
analyzed by either Graphite Furnace Atomic Absorption Spectrophotometry (GFAAS) or by Inductively
Coupled Plasma Spectrometer (ICP) depending on the detection limit which is required. The analytical
instruments are operated and malntamed accordmg to the: manufacturer's recommendations or ERLN
SOPs. , S v _ R
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70 DOCUMENTATION AN‘D:DATA VALIDAT[QN ‘

: ERLN Laboratory notebooks wrll be used to record mformatron such as sample numbers chemlstry' .

designated identification numbers (ChemiDs), date of sample prep, sample weights, (surrogate) intemal

standard amounts, method modifications, problems encountered and observations. These notebooks will -

be maintained by laboratory personnel, and all entries will. be made in pen. Raw data such as

- chromatograms from the GCs will be retained as both hard copy and stored on magnetic tape. Similarly,

reduced data generated through computer programs will be retained in both hard copy and electronic
form. Logs of data transfers between computer systems, such as the Chemistry Group's computers and
the ERLN VAX, wrll be mamtamed by the SAIC Work Assrgnment Manager or his desrgnee :

AIl data associated wnth each pro;ect will be mcluded in the flnal reports These reports mclude the'
results of all analyses, including SRMs and performance evaluation samples the -detection - limits -
calculated for each analyte, and information on precision, recoveries, and blanks. - Also included in the:
final reports will be detailed methodologies for all analytical or instrumental procedures The final reports
will also contain discussions on the five data qualrty mdrcators (accuracy, precision, completeness,,
comparabrhty. and representatlveness) v

71 DATA VALIDATION

Al data generated under this work assignment will be subject to a multi-step validation process. Each

analyst is required to check 100 percent of their data for transcription, calculation, misidentification or
computer input errors. ‘A second analyst will then conduct random checks of the data for the same types
of errors. The following four QA/QC check hsts will be included with each data batch of organic chemistry
results:

1) "EPA-ERLN Organic Chemlstry Group Final Data Package Check List" - :

2) "EPA-ERLN Organic Chemrstry Group -Quality Conlrol Check List for Routlne PCB and
Pesticide Analysis", '

3) "EPA-ERLN Organic Chemlstry Group Qualrty Control Check List for Routme PAH Analysrs

4) "EPA-ERLN Organic Chemlstry Group Quallty Control Checklist” :

List 1.) documents primary and secondary revrew of all material in the batch data package and catalogs

all relevant QA/QC material. Lists 2.) and 3.) indicate that calibration results and sample analysis fall

" within acceptable limits or that exceptions are noted in the case narrative. List 4.) lists samples included

in the data batch, and documents that relevant QA/QC requirements have been met or exceptions noted.
The following four QA/QC check lists will'be i_,ncluded with each data batch of inorganic chemistry results;

5) "EPA-ERLN lnorgamc Chemlstry Group Final Data Package Check List For AVS" : : S

6) "EPA-ERLN Inorganic Chemlstry Group Frnal Data Package Check List -for Sedlments S
. Tissues, and SEMs" : : E
- ~"EPA—ERLN Quahty Control Checkhst For Inorgamc Analysns

'Lrst 5.) documents primary-. and secondary review of all. matenal in the batch data package and catalogs»

all relevant QA/QC material for AVS analyses. List 6.) documents primary and secondary review-of allf
material in the batch data ‘package and catalogs all relevant QA/QC material for routine metals analyses

- and indicates that calibration results and sample analysis fall within acceptable limits or that exceptions
- are noted in the case narrallve List 7.) llsts samples mcluded in the data batch, and documents' that

17



relevant QA/QC requrrements have been met or exceptlons noted Examples of each of these list 1 ). 5
through 7. ) is mcluded in Appendrx A. : :

| Only after these checks have been perfonned wull the data packages ‘be presented to the SAIC WAM for :

review. The SAIC WAM is responsible for checking the final data packages for ¢alculation and

~identification errors, for checking computer printouts of data transfers for errors, and for the maintenance
‘of the data transfer logs. The SAIC WAM will also review all other quality assurance data, including -

those which: address accuracy, precision, -and calibration of -instrumentation, to -ensure that all-
requlrements have been met. These requirements will be summarized in the appropriate "Quality Control
Checklist” that will accompany each. batch of data. Data which do not meet all requirements will be
reanalyzed, if possible; rejected or reported with an explanatlon of the -associated problem in-the case '
narrative. .

" Once. all data has been. certified ﬂnal, results in the form' of concentrations will be transferred

electronically via established ERLN data transfer routines to a database on the ERLN VAX-4500

B computer.» Records of these data transfers will be maintained by the SAIC WAM or his designee.
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~ APPENDIX A

ERLN CHEMISTRY GROUP QUALITY CONTROL CHECKLISTS



EPA - ERLN Organic Chemistry Group
'Final Data Package Check List

____Copy of initial PCB/pesucxde mlibxatmn data mcludmg plots, reports, regressxon (CFPLOT) for one
compound and data sheet

____Copy of initial PAI-I calibration data mcludmg reports, response factor table, regression (ml curve)
for one compound and data sheet ‘

. 3 page plot of one of the PCB/pesticide calibration standards to illustrate column performance,
resolution and peak identification

Copies of 'any check standard results including reports, plots and data sheet; for standards
mninthebeginning, middleandattheend of GCorGC/MSruns = -

____Any SRM data, tnphentes, matrix spxkes, etc. generated for this sample set, mcludmg
plots.and reports foreach _

__ Sample prep mformatmn obtamed from OPREP

Copy of method used to analyze samples in data set and/or method'SOP referenced on log page
Copy of log book page with Chem Ids and standard information (amounts added )

Reports and plots for all san'tples in the sample set listed on the included log pages

‘Additional relevant information (reruns, QC problems, ect.) added to back of package

Analyst: R Date; Reviewer: __ s Date:




e~ , EPA ERLN Orgamc Chemlstry Group .
( ) s Quallty Control Check Llst for Routme PCB and Peshclde Analysns

Standards

All mmal and oontmumg mhbratmn curves mect appropnate criteria

Resolutton of CB153 to CB105 should be better than 50% - (valley between pks should be greater
than 50% peak ht)

_; p,p'-DDD/p,p'-DDT peak,h_ei"ght ratio is apprcximately' 1
o p,p'-liDT"peakf height at least 50% of CBI38 peak height
p,p’-DDD/ c,p'-DDT peak heighf ratio at least 50%
Doublet before p,p -DDE ( CB087/Dleldnn) resolved approxxmately 20%
- Lindane peak helght greater than CB018 peak height
Peak height ratio of CB028 to first peak in doublet (CBO3 1) should be approxlmately 1 1 |

Peak heights for standards are same as in previous GC runs ( should not drop more than 25% from
initial calibration)

/ Check for any negative peaks and remove (use IP everit)

7 Samples
___ Internal standard amount lxsted on. data sheet is conflrmed by lab bookactual amount added
Samplc wt/vol is: correct amount from lab book
Retention times match up to those in standards
Items having to do with instrument resolution and respcnse do not neccessarily dlsquallfy a

calibration if not met but may indicate a need for instrument maintenance. If instrument response drops
by more than 25%, maintenance and recalibration are required before continuing.

_Analyst: - b _ Date: __ _Reviewer: ' ~_ Date:

_qagclist.wri
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EPA - ERLN Organic Chemistry Group
Quahty Control Check List for Routme PAH Analysns

: Standards

L All mmal and contmumg ealibmnon curves meet appropnate cntena
All rntegratxons checked manuallyto msurepmperp&kassxgnment andbaselme
All peaksfound sausfypmkmatchcntenabasedonparentmn/quahﬁer ion ratio.

Smn time wmdows for Sums (MW 178-C-l through MW 178-C4, MW 228, Benzoﬂuoranthenes,‘
MW 276 278, and 302) are. appropnate.

Pwk areas for standards are same as in previous GCJMSD runs ( should not drop more than 25%
-from mmal mlibratron)

__-_ Check for any negauve peaks and remove .
Samples :

. Internal standard amount hsted on data sheet is conﬁrmed by lab book actual amount added
____ Sample wt/vol is correct amount from lab book
____Retention times match up to those in standards ,
. All integrations checked manually to' insure proper peak assignment and baseline.
Al pmks found satisfy peak match _eriteriahased on parent ion / qualifier ion ratio, -

- Itenls havmg to do with i 1nstrument resolution and response do not neccessarily disqualify a

calibration if not met but may indicate a need for instrumént maintenance. If instrument response drops
by more than 25%, maintenance and recalibrauon are reqmred before continuing. '

Analyst: _ Date: ____ Reviewer: » “ _ Date:

B qagclist.wri



: 'ENVIRONMENTAL RESEARCH LABORATORY.
QUALITY CONTROL CHECK LIST FOR ORGANIC ANALYSIS

R )i PROJECT NAME....

KIND CODE.

[SAMPH

CHEMID

. Analyst....... ' - Date of sample prep........

["KIND CODE

“SANP #

| CHEMID

- Analyst........ . Dateofsample prep...... -

KIND CODE

SAMP #

CHEMID

' ) Analyst.......... Date of sample prep............

KIND CODE

SAMP #

CHEMID

SAMPLE TYPE CONTROLLMIT | PCB | PEST PAH TCOMMENTS -

CALBRATION | £ 15% on avg; notio exceed
o 1 %% :
TABBLANKS | SMDL

REPLICATE PRECISION | £30% RPD ; <35% aliowed out

SRMITCM | 240%, 35% allowed out,
... |s3%onaveage .
MATRIXSPIKE | £50% - ‘
'1IS*RECOVERY .- 1-30-130% , <50% difference
| (SURROGATE/ - "1 between SRM & and sample
~INTERNAL STANDARD - | recoveries : :
RECOVERY) it RN

C ) INITIAL QA CHECK.....ooicvnivmssvonassiansaiess RS § S DATE...ecveuemsmsnicrivns



- - EPA - ERLN Inorgamc Chemxstry Group
. Final Data Package Check Lxst for Sedxments Tissues and SEMs

Copyofxmualmlibmnondata . ,‘ - o et
Copy of any check standard results for standards un dunng ICPor: GFAA runs
Any SRM data, rephwtu, matnx spikes, etc. genetated fortlns sample set
Sample ptep mformahon obtamed from OPREP
Copy of method used to analyze samplu in data set and/or mcthod SOP referenced on log page
—__ Copy of log book page with Chem Ids

Reports for all samples in the sample set listed on the included log pages

Additional relevant information (reruns, QC problems, ect.) added to back of package

Analyst: '_ Date:’ Reviewer: . ___ Date:

chcklistwri -



" EPA - ERLN Inorganic Chemistry Group
- Final Data Package Check List for AVS.

Copyofuutxalmh’branondata ' oy e .

Sample prep mformatxon obtained from NARVAX

Copy of method used to analyze sampls in data set and/or method SOP rcferenwd on log pagc
' Coyyof logbookpagethhChemIds

.. Reports for all sampls in the sample set hsted on the xncluded log pages

. Additional relevant information (reruns, QC problems, ect.) added to back of pa_ckage

vAnalyst:‘ | AR Date: Reviewer: B ___ Date: ___ |

-chcklist.Wri ,



Yo : | S

e

| Qualzty Control Checkltstfor Inorgamc Andlyszs

/ m "’rojectName'

__Date of Sample Prep

“Samp #

_Date of Sample Prep

Kind Code _

| Samp #

Analyst

Date of Sample Prep

Kind Code

Samp #

[ChemD

_ Date of Sample Prep__

[Xind Code’

: Samp#

[ChemDD

Sample Type

"] Control Limit

[PNsY -

/ Comments ‘

Calibration (Initial
and Continuing)

+15% 2 allowed out

Metals

- | Lab Blanks -

[SvoL

Rephcate Precxswn v 7
o L | others; <35%RPD

AL Fe,<50%RPD all

 <35%allowed out

[ sRmiTeM

 +20%, 15% allowed out

' MatrixSp'ibkcv'i )

*50%




" APPENDIX B

SAMPLE USEPA CHAIN OF CUSTODY RECORD
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