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ADDENDUM 2 - NOTTCIE

This QAPP Addendum 2 is based on Battelle Centredale Manor Tasks 19-22
QAPP - Addendum (9/27/02). All QAPP elements for this project are
detailed in this document.
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Distribution List

Telenhon Document
. - \ N elephone -
QAPP Recipients litle Organization LR Control

. ' ’ Number Number
Laureen . U.8. Army Corps of Engineers, g R e .

Project Manager - 978-318-8802 A
Borochaner - : New England Distric
ey ey T U.8. Army Corps of Engineers - . \
David Mark RI/FS Technical Lead o J.ll‘".“? T 978-318-8512 NA,
New England District
Chief Engineering/ U8, Army Corps of Engineers - \
David DulLong .,‘ SRR NECTITEG h Ty TP T 978-318-8500 NA
i Plamning Division Wew England Districe
.8, Army Corps of Engineers
Maureen i . anmunmyLnuﬁfdllu%msxg o -
Corcoran Geomorphologist Waterways Experiment Station | 601-634-3334 NA
WIN ) RO NAR4Y SN AL TP Y
(WES)
" . - . U.8, Army Corps of Engineers I e
June Mirecki Geochemist A ‘\:3 ' 601-634-4003 NA
i .u!'
Anna Krasko Remedial Project Manager EPA Region | 617-918-1232 NA
- S Work Assignment A Tt 1 A .
Cornell Rosiu ERIE, EPA Region | 617-918-1345 MNA
Manager : ‘

Andy Belivean QA Officer EPA Region 1 617-918-8607 | NA

. , - L , EPA Atlantic Ecology Division o .

William Nelson Technical Advisor P &) ' 401-782-3053 NA

(AED)
AL )

Barbara Bergen Technical Advisor EPA AED 401-T82-3059 NA
Karen Foster Program Manager Battelle Duxbury 781-952-5370 NA
‘William, L . " vy e - .

« S Project Manager Battelle Duxbury 781-852-5319 NA
Steinhauer : : ’
Patcy White RI/FS Task Manager Battelle Duxbury T81-952-5279 NA

Mark Guilmain Project A Officer Battelle Duxbury T81-952-5316 NA

Qo] e T
e Sarnple Analysi: . ) ‘
Deirdre Dahlen ?.1 LR Bacelle Duoxbury T81-952-5253 | NA
Task Manager :

Iaren Tracy TCDD Task Leader Battelle Columbus 614-424-4028 NA
Mary Schrock TCDD Lab Manager - Battelle Columbus G14-424-4976 INA
Lachary 1. . - g e e :
et QA Officer RBattelle Columbus 614-424.5795 NA

Willenberg

. . Metals and MeHg Battelle Marine Sciences :

Linda Bingler N ' B E N ﬂ : 360-681-3627 NA
lask Leacer Laboratory (MSL.)

Deborab Coffey QA Officer Battelle MSL 360-681-3645 NA
e Grain Size and TOC ] e @1 g g e :
Ken Davig e, Applied Marine Sciences, Inc. | 281-554-7272 NA

Cask Leader

Jennifer Davis QA Manager Applied Marine Sciences, Inc. 281-854-7272 NA

Alan Hurmmphrey | Sarnpling Project Officer EPA ERTC/REAC 7323216748 NA

Mark Sprenger Project Officer EFA ERTC/REAC 732-906-6826 IN.A

- oo Teledyne Brown Engineering e v e 4

Febecea Charles PvCs Project Manager ‘E.h»‘ o cf‘f k 865-934.0379 INA

; Envirenrmental Services
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Read
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Acceptable as
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Rebecea
Charles

Project Manager,
Radionuclide Analysis

B65-934-0379

Marty Iseler

QA Manager

B65-934-0371

Pat Marshall

Sample Custodian

§65-934- 0382

Marty Webb

Production Manager

865-934-0375

Lauren Larson

Gamma Spectroscopist

§65-934-03090
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Approval Authority
EPA Region I
A Kreasko
(G17-91.8.1332)

Officer
A Beliveau

Quality Assurance l

I

R TICTFB W TP QTR | NE—
QA Officer
M. Guilmain

(181-952-5316)

USACE NAE
I.. Borochanesr
(5178-318-8802)

Battelle Duxbury
Operations
. Dahlen
("181-952.5253)

(517-918-8607) !

Laockheed Martin/ESAT
QAPP Preparation
R. Peary
(978-275-9730)

USACE WES

Core Logging

M. Corcoran
(6)1-634-3534)

\

Barelle Columbus
K. Tracy
(614-424-4028)

Teledyne Brows

[Enggineering
Pb-210, Cs-137
R. Charles
(965-534-0375)

|

ERTC/REAC
Core Sampling
A Humplhney
(T32-321-6748)

i

USACE WES
Geochemistry/
Age Dating Evaluation
J. Mirecki
{601-634-4003)

]

Bartelle Columtus
2378 TCDD
M. Sichroek:

(6 14-424-4076)

Subcontractor:
Applied Marine Sciences
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K. Davis
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Battelle Columbus
Pb-210, Cs-137
Backup

Figure 1. Project Organizational Chart,
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Communication Pathways

Communication pathways will follow the project organization chart (Figure 1), Ms. Anna Krasko is the
US EPA Project Manager. Mr. Ancy Beliveau is responsible for the overall quality and conduct of the
pmwmmPM.Amm”ﬂd*bmdlM%qumMWMWWm Cwith the USACE NAE, USACE WES, and
ERTC/REAC Project Managers

Mr, Mark Guilmain will serve as Battelle’s Quality Assurance (QA) Officer, and is responsible for
idmm&ﬁdngawmm;ﬁmwmmmmnﬁu:mMMMmtmmmdMMnhmrmmHQA\wmfmumﬁsmchen5“NMHn5dmd(hnaaudm.,mmj
preparing reports to management for this project. He will be assisted by the QA Officers/Managers at each
of the participating laboratories.

As indicated in Figure 1, Task Leaders have been assigned for each of the major project tasks. Mr. Alan
Humphrey of ERTC/REAC is responsible for core sampling, Ms. Maureen Corcoran of USACE WES is
rmqmwmﬂﬂmlbwﬁmsconimm»aﬂmmﬂnnu Ms. Deirdre Dahlen of Battelle Duxbury is responsible for sample
analyses. The Task Leaders will serve as the point of contact and will direct task activities and monitor
task performance to ensure adherence to technical standards, budget, and schedule. They also will be
responsible for apprising Ms. Anna Krasko of progress and notifving her of any significant problems or
delays.

The need for corrective action may be identified during analysis, during QA reviews, or during
managernent reviews. EPA Worksheets #21 and #24a define the comrective action(s) options if quality
control data and calibration exceedences are identified. Battelle SOP 4-035 describes Battelle Duxbury’s
formal Corrective Action program. The Battelle QA Officer follows up all internal corrective action.

All communications will be conducted using electronic mail, phone, telefaxes, and/or reports.
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EPA-INE QAPEF Worksheet #6 - Rev. 04/03

Persommel Responsibilities and Qualifications Table

Name (a)

Organizational
Adffiliation

Responsibilities

Location of
Personnel
Resumes, if not
included

Education
and
Experience
Qualifications

Maureen

U.8. Army Corps of
Engineers Waterways

Core logging and core

- - ; oo . NA NA
Carcoran Experiment Station sub-sanpling
(WES)
. . LS. Aoy Corps of Core geochemical and dating "t
June Mirecki e )“,lﬂ Lo atng, NA NA
Engineers WES analyses
I . EPA Atlantic Ecology " . . o . .
William Nelson . By Coordinate AED activities NA INA
Drivision (AEL)
Barbara Bergen EPA AED Coordinate AED core transport NA NA
Alan Humphrey | EPA ERTC/REAC Project Officer for vibracoring NA NA.
Marle Sprenger | EPA ERTC/REAC Project Officer NA NA
Teledyne Brown
Rebecca 1Eering, Project Manager 4 o 4
- - . . g . ] N[A \ } ‘IA \
Charles Environmental Radionuclide Analysis
Services (TBE-ES)
Marty Keller TBE QA Manager NA N
Pat Marshall TBE-ES Sample Custodian NA NA
Marty Webb TBE-ES Production Manager INA, NA
Lauren Larson TBE-ES Gamma Spectroscopist NA NA

(a) If the individual identified here is not available at the time of project commencement, then alternate staff— with comparable
training - will perform praject work.
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EPA-NE QAPP Worksheet #8b - Rev, 04/03

arou

Problem Definition/Site History and Backg
QAPP Addemdsm 2
This QAPP Addendum 2 is based on Battelle Centredale Manor Tasks 19-22 QAPP - Addendum

(09/27/02). Al QAPP elements for this project are detailed in this document.

General Objectives
The purpose of this study is to collect sediment samples from selected locations in Allendale Pond and
Lymansville Pond (Figure 3). Samples will be analyzed for a small suite of parameters, identified in EPA.-

NE QAPP Worksheet #9a, in support of the Remedial Investigation (RI)VFeasibility Study (FS). The

objective is to deterrnine the nature and extent of contamination of the pond sediments by locating the layer
of sedirnent corresponding to the time when the largest amounts of dioxin entered the river. An additional
objective is to determine which layers of sedirent do not contain significant amounts of dioxin, The:
information will also be used to determine which layers need to be removed, if necessary, and what are the
physical characteristics of the layers to be removed.

The project will consist of sarnpling in both the Allendale Pond and the Lymansville Pond. The samples
will be analyzed for Ph-210, Cs-137, 2378-TCDD, TOC, and grain size (see figure 2). A second round of
sampling (Phase 1) may be undertaken if it is determined that additional data are required based on the
results from the initial phase of testing.

Dara Quality Objecrives

The Overall DQO for this project is to generate data of sufficient quality to define where the dioxin
contamination is located in sediments laterally and vertically so that decisions can be made about the
remedial alternatives that would be undertaken ir the clean up of the site.

The DQO for sediment coring, slicing, and age dating is to generate data of sufficient quality to locate
where in the sediment strata the dioxin was deposited.

The DQO for sediment dating is to generate data of sufficient quality to define the sedimentation rates in
the Allendale and Lymansville Ponds.

The DQO for TOC/grain size is to generate data of sufficient quality to support the decision of how
sediments will be physical ly rernediated.

The DQO tor 2,3,7,8-TCDD analysis of sediment core slices is to determine the total amounts of sediment
1hm1mmy[mdePlu’nwnuwmmﬁenwthmd1nhnwA]nmnmn]wuhhlrd.hwwnlnmnw.hwlhwane
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PASNE QAPE Worksheet #8b — Rev. 04/03 (continued)

ERTC/REAC collects 1 m cores ir
depositional areas of Allendale
and Lymansville Porcls:
stabilizes cores on site

¥

Cores transported wo AED.
WES will document any visual
banding for later correlation with
dating and chemical data

!' 12

Cores cut into two crm sections
Subsample # 1: dating, Cs"" and Pb*"
Subsample #2: dioxin, archived
Subsample #3: grain size, TOC

‘lI!’

Subsample # 1. sent to Teledyne Brown
Subsample #2: archived at AED
Subsample #3: sent to Applied Marine Sciences

1'l"

Dating data disseminated to Project Team

" '
) MY
Yes i No
,,—"' “"~
- .,
-~ - . .,
. e Giood dating .,
~ . H e o el . \
I appropriate archived T — < available? "I;i,r ............. I Select chemistry samples

samples and analyze for ,.lll" based on grain - and TOC
TCDD I||I" (e.g., high TOC/small grain

o size) and analyze for TCDD

Al
QA dioxin data |‘
‘ll'
Create GIS maps of data
’
e ,
‘,4' ‘\.~\
7
y| 8 A,
‘ Contaminant extent Age/depth sediment
2 f
\ ,
~~'\ ¢"‘
\‘ ’!
Al 1

Disseminate information, set
up face to face meeting to
decide on next step(s)

Figure 2. Logic Diagram for Sampling, Sub-sampling, Aging, and Analysis,
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EPA-NE QAPP Worksheet #8b — Rev. 04/03 (contimued)

Problem Definition/Site History and Background
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Figure 3. Allendale and Lymansville Ponds.
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EPA-NE QAPP Worksheet #%a - Rev. 04/03

Project Desecn

ption and Schedule

Sampling Tasks:
Samples will be collected from a Dioxin superfund site. Unused samples are vegulated for £-listed waste
and showld be shipped back to Batielle Duxbury.

Field sampling activities, including sampling locations and collection techniques, are discussed in EPA-INE
QAPP Worlksheet #12. Briefly, sediment samples from multiple sampling locations located in Allendale
Pond and Lymansville Pond (Figure 3) will be collected for physical and chemical testing (Table 1)
Additional details regarding sample collection are provided in EPA-NE QAPP Worksheets #9¢ and #12b.

Table 1. Sampling Locations, Numbers of Samples, Required Analytical Parameters,
and Performing Laboratories

1=y
Sample Matrix Sampling Total Number of Analysis Parameters Performing
Locations Samples (a) Laboratory
’ Teledyne Brown
60 Pb-210 znd Cs-137 Engineering
(3 each of 20 cores) Dating Environmenta
services
- . 40 o T T .
sediment - 1_:<g'r1:ws - Appros. 20 (2 each of 20 cores) 2.3.78-TCDD Batteile Columbus
Allendale Pond ! Ll . '
20 . Applied Marine

.y Girain size, TOC(
(1 each of 20 cores) ’

Sciences, Inc

G0

(2 each of 20 cores) Archival L&, EPA AED
< ALl AN ML 9IS PN )

Teledyne Brown

40 PE-210 and Cs-137 Engineering
(4 each of 10 cores) Dating Environmenta
mervices
Sediment - Cores - 20 S — -
PRITOX. 2.3,7.8-TCDHT attelle Columbus
Lymansville Pond Approx. 10 (2 each of 10 cores) 2.3,7.8-TCDD Battelle Columbus
10 . Applied Marine

t Girain size, TOC
(1 each of 10 cores) A et T

40
(4 each of 10 cores)

Sciences, Inc.

Archival U8 EPA AED

(a) Mot including field QC.
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EPA-NE QAPP Worksheet #9a - Rev, 04/03 (continunec)

Project Description and Schedule

Sample Storage and Holding Times for Chemical Analyses:
All samples will be shipped by overnight carrier, on ice, from the field to participating laboratories. Upon
arrival at the laboratory, sarnples will be logged into laboratory’s sample tracking system and the

laboratory will rnaintain possession of the original sample custody logs that accompany the samples.
Samples will be prepared for physical and chemical testing within specified holding times (Table 2).

>

Table 2. Sample Type, Storage and EHolding Time Requirements for Chemical Parameters

iy P
Sample Shipping ‘
I PPing Laboratory

Sample Type Conditions . L Holding Times
; (from Field to Labs) Storage Conditions
rom Field to Labs) *

- Follow directions - N . R
PE Samples , . - - Follow directions received with PE
. Ambient received with PE
(a) samples

samples

Frozen

2378-TCDL: 1 year (¢
(below ~10°C) FT8-TCDD: 1 year (¢)

Refrigerated
 Sedimerts Cold (<6 °C) (at approximately Ciraing size, TOC: 28 d (b
42000

P

; | Refrigerated
(at approximately Pb-210, Cs-137: not determined
4£2 °0)

(a) PE samples will be shipped to participating laboratories for those parameters where there is no available SRM, bus
there s an available PE sample

by EPA, 1992 EMAP Estuaries 1992 Virginian Province Guality Assurance Project Plan.

() Per EPA Method 1613, Rev.BB for diowin/furar, aqueous and solid samples may be stored for up to one year if stored as
described in the method.

Sample Disposition - As noted previcusly, sarnples will be collected from a Dioxin superfund site and
unused sample are regulated for F-listed waste. As a result, rather than archiving samples for 6-months
past delivery of final data (standard procedure at Battelle), unexpended samples will be returned to Batelle
Duxbury upon completion of the sample analysis task (i.e., final data through internal QA).
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EPA-NE QAPP Worksheet #9a - Rev. 04/03 (continued)
Project Description and Schedule

Sediment Analysis Tasks:
Sediments will be tested for 2,3,7,8-TCDD, Pb-210, Cs-137, TOC, and grain size. Both Allendale Pond
and Lyrmansville Pond will be sampled (T MHM‘HL]Dmhnnlw data will be preduced for each analytical task.

A second round (phase 11D of sampling from: both ponds for the same
be determined by the quality and extent of data obtained from pha

parameters may be necessary and will
L.

All analvtical tasks will be perforrned in a fixed Taboratory following standard operating procedures
(SOPs). SOPs were provided previously (Battelle, 2001) . SOPs for new analytical pararneters and/or
laboratories that did not participate in fall 2002 sampling/analysis (e.g.. Teledyne Brown) are provided
with this QAPP Addendurn. General descriptions of analytical methods are described below.

2,3,7,8,-TCDD Only

Sediment samples (Table 1) will be extracted and analyzed for the PCDD congener 2,3,7,8-TCDD only,
following the general procedures in EPA Method 1613, Revision B, as described in Battelle Columbus
SOPs ASATI-001-02 and ASAT.11-002-02 with modifications noted below,

A@mmﬂmﬂﬁw1~lOg0Mﬂmw@Mjmhmﬁmmﬂwﬂﬂmsmkwhm+mmthmNaWMmm%ﬂﬂmmwwﬁ

2.3, 78-TCDD. Sarnples will be extracted with methylene chloride by an Accelerated Solvent Extraction
(ASE) procedure (SOP ASAT.I1-009-00). If a sample, under visual observation and high percent moisture,
shows that ASE is not applicable, then a 16 hour minimum soxhler extraction will be used. The entire
extract will be put through cleanup (acid and base partitioning) for this analyte.

All extracts for 2,3,7,8-TCDD analysis will be spiked with *'C1,-2,3,7,8-TC
partitioned against acid solutions, and processed through acid/bas
colurmas. Excracts will be spiked with “C
volume of 20 pl.

.')cknnuchmwhnd
silica, alumina, and carbon
méhﬂjﬂ4éHJLﬂJlmJﬁmmysmmummd(wubumuﬁnmnrmdtoauhma

Sample extracts will be analyzed by high resolution gas chromatography/high resolution mass
spectrometry (HRGC/HRMS) in the selected ion monitoring mode (SIM) at a resolution of approxirately
10,000, Analysis for 2,3, 7,8-TCDD will be on a DB-5 or equivalent colurmn, The analyte will be
quantified by isotope dilution or by the method of internal standards.

1 Batrelle 2001, Tasks 19-22 QAPP Field Sampling, Chemical and Toxicity Testing, May 23, 2001, 509 pgs + app
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EPA-NE QAPP Worksheet #9a - Rev, 04/03 (continued)
Project Deseription and Schedwle

Ph210 Age Dating

The Pb-210 activity of scils and sediments is determined radiochemically by separating the daughter
product Bi-2 10 and assaying its beta activity. The method measures the Pb-210 fraction from which
Bi-210 may be dissolved by leaching with hot hydrochloric acid (activity in the interior of mineral grains
may be excluded).

Stable lead and bismuth carriers are added to the dried sample and it is leached with hot 6N hydrochloric
acid. ]W?&mnph*%r&mﬂ‘hlﬁwwhmuﬂﬂm:ﬁhmmmiﬁeWHpmnmmdﬂmMMHmwlm¢W|nhﬁc&mmiﬂmmiMmmMy
dizssolved in 1.8N hydeochloric acid. The solution is passed through an ion exchange colurnn, Lead is
eluted first with 9N hydrochloric acid and with deionized water, then, bisrnuth is eluted with 2N sulfuric
acid. The bismuth is precipitated as the oxychloride and is collected by vacuum filtration on a 1-inch glass
fiber dise. The bismuth yield is determined gravimetrically. The filter dise is mounted on a nylon plancher

andrnwnvdwdTn%mwmwn:Mummenabmwbmﬁbrbﬂaawmyinahwwbwmdqﬂw1““"PWWW”“”dLM"mm
T'he Pb-210 concentration is then calculated and reported in pCi/g.

Cs-137 Age Dating

The garmmma-ray spectrometers are calibrated with mixed gamma-ray stancdards (NIST traceable where

available). The efficiency versus energy curve is determined on each gerrnanium detector for each of the
standard sample geometries.

An aliquot of sample is placed into a standard geometry (150 ml or 300 ml plastic bottle, or 1-L Marinelli
container for soil/sediment saraples). The standard geometry containing the sample is counted using a
shielded Ge(L.D) gamma-ray detector. The radionuclide concentration (Cs-137 only, for this project) is then
calculated and reported in pCi/g.

Documentation and Records:
The core samples will be shipped under Chain-of-Custody from the sampling site to EPA AED,

Narragansett. ]h?mnu=mmmph”wwﬂlkwl<'zwdlwnm<hdnﬁuaﬁkrcmnuﬂmu’amd lelivery to EPA AED, and
the results wi unwnnwillﬂnnmne]mmlnylhw%{[ WES. Sub-sampling of the cores will be done by
LWUMQE,Wﬂ‘»dhd\hﬂ]dholﬂ:mxcwm(lU|lm=CMN‘ . Sub-samples will be shipped to the laboratories for

hemppmpma31nMmeLdeWMdemdMMMumubLumniy For purposes of documentation, a copy of the

""" d accompany any additional sub-sample Chain-of-
anliw Ad]&(vaeduxwesmbqwmnphﬂwwﬂlrﬁnumninlhwcnmum%/niEl A AED until sent for later
analysis (TCDD or other, as needed) or until disposal.
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EPA-NE QAPP Worksheet #9b - Rev. 04/03

Contaminants of Concern and Other Target Analytes Table
(Reference Limit and Evaluation Table)

Mediwm/Matrix: Sediment
Region I Matrix Code (from EPA-NE DQO Swoumary Form): SE
Amalytical Paranseter: 2,3,7,8-TCDE
Concentration Level: Low

Field Analytical or Fixed Laboratory Method/SOPL: .23

Achievable
Laboratory Lirmits
(DIRY WT -~ pgig)

Project Project Amalytical
CAS Action HH | Action ECO Methaoell

Analyte — | - )
T Number Goal™ (pgg | Goal* (pg/p

dry weight) | dry weight) | mDILs W: ‘E}t " ) 41 MDLs3 | RLs
QlLss o o
2.3, 8-Tetrachlorodibenzo-p-dioxin 1746-01-6 0.0684 €008 NA 2 1.0 1.0
Taotal TCHD 41903.57-5 As above As above As above WA ™A NA
Actual dats will he evalusted ngainst the lowest calil indard; see EPA-NE Waorksheet #30, Values detected at s level

below thelowest ealibration stamdard will be Jflngg mmmﬁumubenmmmmmasﬂmﬂMWh“mmﬂMHMmmmi

NA - Notavailable/applicable.

| Method 16138,
EwMMmNmmrmﬂhmHWEmsandRLsdmlmmmmdh1wﬂMmmdwmﬂmdsThmm]mnmanﬂmmmhwunmnmhnmmwﬁ1OgAwﬂum@thm
_ar average sample Yo dry weight of 50% to give a final sample size of § g dry weight.

3 Achievable MDLs and RLs are lrnits that an individual laboratory can achizve when perforrming a specific analytical method. These
limits are basecd on an average sample size of § g dry weight. The MDL values are from a seven replicate MDL study performed in
2002 (using Automated Solvent Extraction technique); and the RL values are based on the lowest calibration standard, sample size
(10g wet weight and an average sampie % dry weight of 0% to give a final sample size of 5 g dry weight, and extract volume 20uL)
4 EDL is defined as Estimated Detzction Limit, see Method 8290 for the method of calculating EDLs

* Recommended detection limits used to support the human health (HH) biota consumption risk a
ecological (ECO) risk assessment, These values were provided by Harding |
analytical methods. If detection limits cannot be achieved, this will be adc
Goals presented to three significant figures

raent and the baseling
- for perspective rather than as a requirement for the
cssed in the uncertainty discussions in the risk assessment
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ADDENDUM 2

EPA-NE QAPP Worksheet #9b - Rev, 04/03 (continued)

Contaminants of Concern and Other Target Analytes Table
(Reference Limit and Evaluation Table)

Mediuwm/MVMatrix: Sedirment

Region I Matrix Code (from EPA-NE DQO Summary Form): SE

Analytical Paramet
Concentration Leve

l: Low

r: Ph-210, Cs-137 (Age Dating)

Field Analytical or Fixed Laboratory Method/SOP: L-112/L-113

Project

Project

Analytical

Achievable Laboratory
Limits (DRY WT-

Analvte CAS | Action HH | Aetion ECO Method pCilg)
Adatyte Numlber Goal* Goal* o
(dry weight) | (dry weight) MDLs Method MDC
L ALy ‘ 1(:'][‘5 Fla %
Pr-210 NA NA NA NA NA 0.1
Cs-137 As above As above As above NA NA 0.5 (0. 2)%

NA ~ Not available/applicable.

t Minimum Detectable Concentration (MIDCs) based an typical sample volumes, efficiencies and count times. Actual data will be

evaluated against posteriori MDC.

2 Lower detection level

ecological (
analytical mi

a5t

Achieved )

can be achieved with extended count times.
* Recommended detection Hmits used to support the human health (HH) biot
() sk assessment. These values were provided by Harding E

MDCs will be reported with the study data.

a consumption risk asse:;
for perspective rathe
sthods. [f detection lirnits cannot be achieved, this will be addressed in the uncertainty discussions in the risk
sssment. Goals presented to three significant figures.

55

ment and the baseline
rthar as a requirement for the
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EPA-NE QAPP Worksheet #9¢ - Rev, 04/03

Field and Quality Control Sanyple Summary Table — Allendale Pomnd

Organie | norganic . N S
Medium/ | Analytical | Conc. | Analytical No. of Na. of Organic | Inorganis No. of [No.of | No.of | No.of | Tota
Matrix |Parameter | Level ]‘vlLf:leln)utl;’ Sampling | Field "5, T o TN T Wo. | Trip | Bottle | Equip. !iuliill<! or "r~l|1.. of
sop Loeations | Dup | e | of | of | of | Blanks [Blanks| Blanlks PE  |Samples
Referencel Pairs | wys [visol Ms IMSD Samples?| to Lab3
20 Cores MS/MSD 1
1378 161381 (2 each of 20 ] ]:1"}” “'f‘:’ ’ SRM/PE |
Sediment tﬁﬂqﬁ Low ),k;“ cores = 40 ] ‘;%fwﬂﬂ ] 0 0 0 ] per 44
$9)) 2 samples) analytica analytical’
batch & Y
batch @
20 Cores
AP, g TBE-Q32- | (3 each of 20 I per N N .
CSediment | Pb-21(¢ » . . : ( ‘ ] I 4 ]
Sediment| FPb-210 | Low 30112 | cores = 60 0 0 0 batch 0 0 0 0 0 60
samples)
20 Cares
. I TBE-20038/| (3 each of 2 . -
Sediment | Cs-137 | Low ”HEW .0‘ ( <nllof 0 0 0 0 0 0 0 0 0 O 60
L-113 cores = 60
samiples)
20 Cores
. Girain. ASTM | (1 each of 20
Sedirnent . LOW | . . ( ‘ { ) 2
Sedirnen Gine Low DAL-45 | cores = 20 1 0 0 0 0 0 0 0 (¥ 1
samples)
20 Cores ] SRM
sach of 2 g
Sediment|  TOC | Low [ 5060/0-4g [ (18200120 g o hy g g 0 0 0 pet 2
cores = 20 analytical
samples) batch 4

(See next page for footnotes.)
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EPA-NE QAPP Worksheet #9¢ - Rev, 04/03 (continued)
Field and Quality Control Sample Summary Table - Lymansville Pond
Qrganic | Inorganic | s -
Medium/ | Analytical | Conc. | Analytical M. of No. of rganic ) Inorgank No. of | Ma. of | No. of | No, of | Tota
Matrix | Parameter| Level | Method/ | Sampling | Field 0T R e TN, The. | Trip | Bortle | Equip. | SRM or Mo, off
S0P Locations | Dup | ¢ | of | of | of | Blanks |Blanks Blanks! PE  Samples
Referencell Fairs | pmis IMsD|! Ms MSD EMmmmleolmh'
10 Cores o g 1
(2 each of 10 I M5/MSD SRM/PE
- 2.3,7.8- 16138/ e s ] set per . o
Sedirment TODD Low L0 cores = 20 I analvtical 0 0 0 0 0 [ 22
it e sarnples) m“ﬁ’&f aralvrical
barch @ batch 2
10 Cores
. . TBE-032- | (4 each of 10 . L |0 per . .
Sedimer -2 LOW | anr e | 0 | 0 | 0 0
sedimert| Pb-210 | Low /L1172 | copes = 40 0 patch 0 0 0 0 4
samples)
16 Cores
T JRRTT . | TBE-2008/ | (4 each of 10 . ‘ . . . .
Sediment| Cs-137 Low L1173 cores = 40 0 ‘ 0 0 0 0 0 0 0 0 44
samples)
10 Cares
‘ Grain ASTM [ (1 each of 10
Sed] [~ . L OW N 4 -
Sediment Sie Low DADL-46] copes = 10 ] 0 0 i} 0 0 0 0 0 11
samples)
10 Cores 1 SRM
Sediment|  TOC | Low [9060/Lw49 [ 25000100 g g g g g by Lo el b1
cores = 10 analytical
samples) batch 4

L Cornplete SOP references in EPA-NE QAPP Worksheet #20.

2 §RM samples will not be collectad in the field - instead these are fixed laboratory analytical QC samples supplizd by 2
cettified ageney and prepared in the laboratory to demonstrate comparability. In cases where an SRM does not or is not
available for a specific analytical parameter/media — then a PE sample will be provided by NAE and shipped to the
participating laboratory for analysis with the study samples.

3 Total number of samples to the lab only represents total nurnbers of samples collected in the field and shipped to the
participating lab. This includes authentic (study) samples and field QC samples (2 g.. field duplicates, and extra water
for preparation of MS/MST). Total number of samples 1o the lab does not include fixed laboratory QC samples (e.g.,
MS/MIED) for

soil. In this case, aliquots of sample will be used from an authentic sample to prepare the fixed laboratory
QC sample - separate and distinet sarnples will not be collected to satisfy the fixed laboratory QC sample requirements.

Fixed laboratory QC sample (e.g., MS/MSED) types and frequeney are defined in EFACNE QAPP Worksheer #11b or 24.
2 Analvtical batch contains 20 or fewer field samples.



http:laboraI.OI
http:laboral.or
http:D4:~:1/L.46
http:MII~d.iu

Centredale Manor Tasks

1922 QAPP — ADDENDUM 2

Revision Number: Final
Revision Date: 4/14/03
Page 21 of 58

EPA-NE QAPP Worksheet #9¢ - Rev. 04/03

Analytical Services Table

Medliwm/
Matrix

Analytical
Parameter

Concentration
Level

Analytical
Method/SOPL

Dats Package
Turnaround
Time &

Laboratory/Organization
(Name and Address:
Contact Person and
Telephone Number)

Backup Laboratory/
Organization
{Name and Address:
Contact Persom and
Telephone Number)

Sediment

23,78,
TCDD (a)

Low

16138/1.-23

30-43 days

K.aren Tracy
Battelle Columbus
305 King Avenue

Columluas, OH 43201
(614) 424-4028

Backup GCHRMS
systern available al
Battelle Colurnbus

Sedimant

Pb-210

Low

TBE-032-30/
Le112

30 days

Rebecea Charles
Teledyne Brown
Engineering -
Environmental Services
2508 Quality Lane
Knoxville, TN 37931
(865) §34-0379

Battelle Columbus
505 King Avenue
Columbus, OH
43201
(514) 424-4028

| Sediment

Cs-137

Low

TBE-2008/
L-113

30 days

As abowe

Az above

Sediment

Grrain Size

Low

ASTM D422
L-46

30 days

Ken Davis
Applied Marine Sciences
502 North Highway 3
League City, TX 77573
(281) 5547272

GeolPlan Associates
Feter Rosen
30 Mann St
Hingham, MA 02043
(616) 7401340

Sediment

TOC

Low

S060/L-49

30 days

As above

As above

1 Specify appropriate reference number/letter from the Field Analytical Method/SOP Refersnce Table (EPA-NE
QAPP Worksheet #17) and from the Fixed Laboratory Methad/SOP Reference Table (EPA-NE QAFP Worksheet

20,

Y - - p— . | r - . . - . N .
< Data Package Turnaround Time may increase should large numbers of samples (e.g., =>40) be received for analysis

(a) Battzlle Columbus will also determine moisture content in order to present soil data on a dry weight basis.
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ADDENDUM 2

EPA-NE QAPP Waorksheet #10 - Rev, 04/03

Project Schedule Timeline Table

Activities

Dates (MIM/DD/YY) 4

Anticipated
IDate(s)
of Initiation

Anticipated Date
of Completion

Deliverable

Deliverable
Due Date

QAPP Addendum Preparation
Draft

April 7, 2003

Febroary 7, 2003 QAPP April 7, 2003
USACE NAE and EPA Review April 7, 2003 April 14, 2003
Final April 14, 2003 April 21, 2003 April 21, 2003
Field Sampling !
Sediment Cores May 5, 2003 May 9, 2003 /A N/A

Sample Analysis]
Physical and Chemical Testing
Third Party Validation {Tier IL/1)
Lerter Data Repor

May 10, 2003
June 15, 2003
August T, 2003

July 25, 2003
August 31, 2003
September 15, 2007

Data Report

September 16, 2003

| Participating laberatories will be respansilile for sample custody and data quality cortrol through validation process.
A 11 due date falls on a weekend, then the deliverable will be sulimitted on the following Monday.

N/A Not applicable.

Project Schedule Timeline Table

Phase 1

Activities

Deates (MMDDY YY) 2

Anticipated
Date(s)
of Initiation

Anticipated Date
of Completion

Deliverable |

Deliverable
Due Date

Field Sampling!
Sediment Cores

To Be Deternuined
(Fall 2003)

To Be Determined

N/A

N/A

Sample Analysis!
Physical and Chemical Testing
Third Party Validation (Tier 1I/ILT)
Letter Data Report

To Be Determined | To Be Datermined

Drata Report

To Be Determined

1FdemMmHmmmmm%wMHmnmmmmMeMMmmMEmmmmumdmmumeHmmmﬁMMmvaMMMnmmww

A [f due date falls on a weekend, then the deliverable will be submitted on the following Morday

N/ZA Not applicable.

e,
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EPA-NE QAPFP Worksheet #11a - Rev, 04/03

Project Quality Objectives/Decision Statements

Project Quality Objectives:

The project quality objectives for physical and chemical testing is to generate data of a quality sufficient to
be used for the RI/FS. The data needed for the RIFS must be definitive data of very high quality (tigh
measurement performance criteria). Sensitivity requirements for selected parameters (e.g., grain size) have
not been defined.

Project quality objectives and measurement performance criteria for physical and chemical testing are
def

ined below,

Measurement Performance Criterias
Method performance criteria (MPC) chosen to ensure that the definitive data will be of high quality are
defined by analysis parameter in EPA-NE QAPP Worksheet #11h.

Data quality may be defined in terms of accuracy, precision, representativeness, completeness,
comparability, and sensitivity.

o Accuracy is the agreement between an observed value and an accepted value. Analytical accuracy
is monitored for analytical chemistry measurements as specified in EPA Worksheet #11b.
Applicable samples: LCS, MS, MSL), SRM, SIS (each sample).
AQNMWMPWMMyW'
= 2,3,7,8-TCDD
- ] ( MC(SRM only)
:»Pb?HMIP“PWSmWﬁ
= Cs-137 (LCS only)

o Precision is defined as the degree of reproducibility among individual measurements of the same
property, obtained under similar conditions. Measures of analytical precision will be determined
in all phases of the program.

Applicable samples: MS/MSD, DUP,
Applicable analyses:

= 2,3,7,8-TCDD ( no DU

= Cirain Size (DUP. only)

= TOCIYUP. only)

z Ph-210/Cs-137 (DUP. only)

o Representativeness is the degree to which data accurately and precisely represent a characteristic
of a population. Representativeness is addressed primarily in the sample design, through the
selection of sampling sites and procedures that reflect the project goals and environment being
sampled. [t is ensured by the proper handling, homogenizing, compositing, and storage of samples
and analysis within the specified holding tirmes so that the material analyzed reflects the material
collected as accurately as possible.

Applicable analyses: 2,3,7,8TCDD, Grain size, TOC, Pb-210 and Cs-137
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EPA-NE QAPP Worksheet #11a - Rev. 04403 (continued)

Project Quality Objectives/Decision Statements

uwmmuwuﬂdmmmmm Mm%mumpmmmmamMEwedh:dembwm.Jm¢wﬂym1wdmﬂhmﬂ
be compromised if 95% of the analytes are reported.

Applicable analyses: 2,378 TCDD, Grain size, TOC, Pb-210 and Cs-137.

o (tmwwmv#dﬁﬂ2hlhwrnﬁwmnW(ﬂW]Pummmkkﬂcﬂuvﬂhwﬂﬂvh(mmutmwcm can be compared to
another. Comparability can be measured using split samples, comparing data to historical, or as
will be done for this project - by using established laboratory methods that are comparable to other
low-level methods and by analyzing Standard Reference Material (SRM) samples, as available.
anr%hwh[mmnhmdl(Mnmhuf‘mqmm1hmmdnmlnwnmomu«huwahnwdmaomnmmmum
the concentration of the SRM.

Applicable samples: SRM
Applicable analyses:

= 2,378 TCDD
= TOC

o Sensitivity is the capability of methodology or instrumentation to discrirminate among
measurernent responses for quantitative differences or a parameter of interest. Sensitivity
expressed as the detection lirits is presented in (EPA Worksheet #9b).

Applicable analyses: 2,3,7.8-TCDD, TOC, Pb-210 and Cs-137.

o Cuantitation Limits. ]hnAmmwwnd1(]nnmuld«“un«uml~an'mmuumumutlullPA NE QAPP
Worksheer #9b. These are recommended detection imits, not re

All deviations from protocols described in this QAPP will be documented and approved by the Project
Manager and discussed in the final report. All data that do not meet the listed MPCs will be submitted to
the Project Manager, or his designee, for review and assessment of the potential impact of the results.

Affected samples may be reanalyzed at the Project Manager’s discretion. Data that are accepted outside
1MWmhm1muulWLHLm11M5§MimW&|WMnmnMﬂyWMMadamumuﬂhﬁﬂwﬂﬂ“ﬁ»ﬂFWﬁ¢ﬂﬂ“WVﬁﬂﬂ#W‘1#9& Table 5 of

92T0% QAPP Addendum), and the rationale for accepting the analvsis will be thoroughly documented.
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Mens

Mlediwn/
MEa iy

Sedirment

Amalytical
Parameter

2.5,78-TCHD

Concentration
Level

Low

E QAPP Worksheet #11b - Rev, 04/03

surement Performance Criteria Talble

o)

QC results are evaluated against the measurement perforrance criteria (MPC)
and all data that do not meet the listed MPCs will be submitted to the Project
Manager for review and assessment of the potential impact of the results,
Affectzd samples may be reanalyzed. Data that are accepted outside these
criteria will be flagged with the appropriate data qualifier (EPA-NE QAPP
Warksheet #9a) and the rational for accepring the analysis thoroughly
documentad in the QA/QC niarrative,

QC Sample
' . Data Quality (M?@mmphmmdhw mgmmmsﬁﬂnw
Sampling Anmalytical Measurement Ferformance Activity Used to Assess | for Sampling
Procedurel  |Method/SOPY H"Ei%:ﬁxb Criteria Measurement (), Analytical
(DQls)= Performance {(A) or both
(S&A)
- ML, or associated samples
>S5 blank values (> 10x blank RBlank A
values for torals)
P2 30% from certified values Standard Reference .
(for certified values >35> MDL) Material a
Scored by EPA ‘AP A
Within Mezthod 1613 Table 6
s o e OPR requirements for LCS
Aceuracy
Laboratory Control ‘
50-120% R for MS/MSD Eizuwplns . .
(Analyte concentration in Matrix Spike/Spike ‘
MEMSD must b >8x Duplicate
bacleground concentration 1o be
G617, 5-18 lGl?B/ used for data quality assessment)
L-23 25.150% R Internal Standards A
NA Laboratory (Analytical)
(Not required when MS/MSD B A
oo Sample Duplicates
18 present)
RPDI<50%
Precision {(Using Recovery data
Concentration of spiked analytes
in MS/MSD must ME/MSD A
bie >8x background
concentrations to be wsed for dace
quality assessment)
Intercomparison exercises
Comparability Bee SRM above fe.g., SKM analyses), A
follow defined SOPs

NA =

MDL =

Not Applicable

Method Detection Lirnit; PID = Percent Difference;

R = Recovery, RPD = Relative Percent Difference

HM“HPm@FWﬁW"mﬂMWfWUYHh;PW’WAPP‘kaHNHGH’

Reference analytical method
3 g ita Quality Indicators (a.k.a. PAR

/8

-~

OP Number from EPA-NE QAPP Worksheer #20.
CC parameters, i.e., precision, accuracy/bias, sensitivity, data completeness, comparability)
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EPA-NE QAPP Worksheet #11b - Rev. 04/03 (continued)

Measwrement Performance Criteria Talble

Sediment

Pdmdﬁumn'
M atriy

Analytical

. Grain Size
Parameter

W

QASC

iComeentration
Low

QU results are evaluated against the measurement
performance criteria (MPC) and all data that do rot meer the
listed MPCs will be submitted to the Project Manager for
review and assessment of the potential impact of the results.
Affected samples may be reanalyzed. Data that are accepted
outside these criteria will be flagged with the appropriate data
qualifier (EPA-NE QAPP Worksheet #8a) and the rational
for accepting the analysis thorcughly documented in the

rarrative.

Data Quality

PR Measurement Performance
Imdicators

Criteria

Sampling
[Procedure!

Analytical
Method/SOP

QC Sample and/or
Activity Used to Assess
Measurement

QC Sample
Assesses Error
for Sampling

(e.g., SRM analyses)

YT (8), Amalytical
(DQIs)S e (8}, Amaly
Performance (A) or both
(S A)
Nat applicable Blank A
Not applicable — No SRM for - I
' .‘F ! o ' e - Standard Reference
grain size in seciment/soil Material A
" latera
available ‘
Accuracy Laboratory Contro
‘ Sample;
Not applicable LS A
apphict Matrix Spike/Spike
e ASTM D472/ Duplicate
S-17,5-18 i i ‘ )
L-46 Not applicable Surrogates A
RPD < §0%
Laboratory (Analytical) A
Precision {for analytes detected at Sample Duplicates
level > 1 MIIL)
Not applicable MIS/MSD A
- —_— o . [ntercomparison exercises
Cornparability | Not applicable, see SRM above sreem ' . A

MIDL = Method Detection Limit; RPD = Relative Percent Difference
IReference SOP Number from EPACNE QAPP Worksheet #13
2 Reference analytical method/SOP Number from EPA-NE QAPP Worksheet #20

3 Data Quality Indicators (a.k.a. PARCC parameters, fe., precision, accuracy/bias, sensitivity, data completeness, comparability).
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EPA-NE QAPPE Worksheet #11b - Rev. 04/03 (continwed)

Measunrement Performance Criteria Table

Miatrix

Medium,

Sedirnent

Analytical
Parameter

TOC

Level

Concentration

Low

QC results are evaluated against the measurement
performance criteria (MPC) and all data that do not meet the
listed MPCs will be submitted to the Project Manager for
review and assessment of the potential impact of the results

Affected samples may be reanalyzed. Data that are accepted
autside these criteria will be flagged with the appropriate data

qualifier (EPA-NE QAPP Worksheet #9a) and the rational
for aceepting the analysis thoroughly docurnented in the
QALQC narrative

Sampling
Procedure!

Analytical
WViethod/S QP2

Data Quality
Indicators

QC Sample
Assesses Error

for Sampling

QC Sample and/or
Activity Used to Assess
Measurement

Measurement Performance
Criteria

S-17, 8-18

9060/
L-49

Accuracy

THOT ) (%), Analytical
Ds)3 ! (). .
(Dts) Performance (A) or both
(S8eA)
<P MDL
Blank A

(with signalnoise >10:1)

Qe e o (o g
PI) < 5% Mumhmiﬂguunu, N
‘ - Mazerial

‘ Laboratory Control

Sample

Not applicakle e et e A
Nl applice Matrix Spike/Spile
i Duplicate

Not applicakle Surrogates A
RED < 50%

Laboratory (Analytical) A

Precision (for analytes detected at Samiple Duplicates ’
ALY T
level >10x MDL)
Not applicalle MESMSD A

. Comparability

nrercomparison exercises
(z.g., SRM analyses), A
follow defined SOPs

See SRM above

MDL = Mezthod Detection Lirnit; RPD = Relative Percent Difference; P = Percent Difference.
IReference SOP Number from EPA-NE QAPP Warksheet #13.

< Refere

I

e analytical method/SOP Number from EPA-NE QAPP Worksheet #20

Ir - ir Ticatare (4 ka PARCE nars — el . fak cameifivig " ity
» Data Quality Indicators (a.k.a. PARCC paramerers, f.e., precision, accuracy/bias, sensitivity, data completeness, comparability).
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EPA-INE QAPP Worksheet #11b - Rev. 04403 (continued)

Measurement Performance Criteria Table

Medlinm/ Sediment QC results are evaluated against the measurement
. Sedimer " - - g
Matrix ; performance criteria (MPC) and all data that do not meet the
Analytical oy © tisted MPCs will be submitted to the Project Manager for
‘ Pb-210 . o . Ll toft il
Parameter review and assessment of the potential impact of the results.
Affected samples may be reanalvized. Data that are accepted
outside these criteria will be flagged with the appropriate dara
v irati qualifier (EPACNE QAPP Worksheet #9a) and the rational
Concentratio . ‘ . ‘ .
- mon Low for accepting the analysis thoroughly documented in the
Level i N A IOW ATt
| QA/QC narrative,
| QC Sample
. QC Sample and/or Assesses Error
. . . Data Quality _ % S ' . A
Sampling Analytical ] : Measurement Performance Activity Used to Assess | for Sampling
S ; ey | Indicators .~ ’ G ;
Procedure: Miethod/SOQFP« wMNﬂkﬂ‘ Criterin Measurement (8), Analytical
L1 5] |
Performance (A)or both
miﬂfil A )
< Sample-specific MDC, or
associated samples Blank A
>58¢ blank values
Not applicable - No SKM or PE Srandard Reference A
available Material o
Analytes meet the following: .
10-130% R Laboratory Control A
Accuracy Sample '
60-140% R
§-17. S-18 LB~
] {Concentration of spiked analytes s
L~ S ,,4 alytes Matrix Spike A
in MS raust be >3 background
concentrations 1o be used for data
quality assessment)]
RPD<S00
Laboratory (Analyrical)
(Analytes detected Sample Duplicates A
Precision L S Sarple Duplicates
’ . at level >3 MDC)
Net Applicable (MS only) MS/MED A
- - ) . [ritercomparison exercises
] Comparability | Not applicable, see SRM above g,‘? L A
‘ " (e.g., SRM analyses)
RL = Reporting Limit, R = Recovery, MEC = Minimum Detectable Concentration; RPD = Relative Percent Difference

I Reference SOP Number from [
g »

« Reference analyt
3 Data Quality ndic

A-NE QAPP Waorkshest #13.
1] method/SOP Number from EPA-NE QAPP Worksheet #20.
ators (a.k.a. PARCC parameters, @ e, precision, accuracy/bias, sensitivity, data completeness, comparability )
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EPA-NE QAPP Worksheet #11b -

Measurement Performan

Mediwnm/
Mlatrix

Sediment

IA\A11\z|I;grlJi(:=|]
Parameter

Cs-137

Concentration
Level

Low

Rev. 04/03 (continued)
e Criteria Table

QC results are evaluated against the measurement
performance criteria (MPC) and all data that do not meer the
listed MPCs will be submitied to the Project Manager for
review and assessment of the potential impact of the results.
Affected samples may be reanalyzed. Data that are accepted
outside these criteria will be flagged with the appropriate data
qualifier (EPA-NE QAPP Worksheet #9a) and the rational
for accepting the analysis thoroughly documented in the
QA/QC narrative.

Sampling
Procedurel

Analytical
Method/SQPL

Indicators

QC Sample

Daca Qualiity

Mieasurement Performance
Criteria

~ Sample and/or
Activity Used to Assess

Assesses Erraor
for Sampling

S-17,5-18

TBE-2008/
L-113

(e.g.. SRM analvses)

o Measurement (8)., Analytical
(DOIs)d k ). Analy
Performance (A) or both
(S&A)
: Sample-specific MDC, or
2 Wmmmhmmeﬁ Blank A
« blank values
Not applicable — No SRA or PE Standard Reference A
. available Material
ceuracy :
o 1) Analytes meet the following:
- 4 - . alvemrstary ey b
10-130% R Laboratory Control A
Saraple
Not performed for Cs-137 Matrix Spike A
RPD<50%
Laboratory {Analytical) A
Precisior (Amﬂhdmsdﬂcm;d Sarple Duplicates -
i at level >5x MDC)
Not performed MS/MSED A
" - \ . . Intercomparison exercises
Comparability | Not applicable, see SRM ahove f A

KL =
IR

& Refy

Reporting Limit; R =
e SOP Nuraber fie
erence analytical rmethod/SOF Number from EPA-NE QAPP Worksheet #20.

Recovery; MDC =
rom EPACNE QAPP

Minimum Detectable Concentration; RPD =
‘Worksheet #13.

Relative Percent Difference.

3 Data GQuality Indicators (ak.a PARCC parameters, e, precision, accuracy/bias, sensitivity, data completeness, comparability).
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EPA-NE QAPP Worksheet #13 - Rev., 04/03

Proj

L]

ect Sampling SOP Reference Table

Mod ified

March 2003

core liners, core caps, GPS

T S , e e for
Reference Fitle, Revision Date and/or Orriginating " i R
‘ : o Equipment Identification Project | Comrnents
Number Number Organization ‘ Waork
: ol
Y o oor N
Soil Sarnpling
Appendix E -~ S ‘ - . \
517 . e R LUSACE WES | Core log, core slicing equipment N Atachment
' Visual [dentification of Soil Samples ’ i g ’ & equ Mach
EM 1110-1-1906 (9/30/96)
Draft Coring Methodelogy Vibracore and penetrometer
518 V.S EPA ERTC/REAC ERTC/REAC | assembly, decontarinated Lexan N Attachrment
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EPA-NE QAFPFP Worksheet #14 - Rev. 04/03

Field Sampling Equipment Calibration Table

Equipment

Procecure

Frequency of
Calibration

Acceptance
Criteria

Corrective

Action (CA)

Person
Responsible
for CA

SOP
Reference®

Vibracore

Not
Applicable

Nat
Applicable

Not
Applicable

Not
Applicable

Not
Applicable

Not:
Applicable

* Specify appropriate reference letter/mumber from the Project Sampling SOP Reference Table (EPA-NE QAPP Worksheet #13)
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EPA-NE QAPP Worksheet #15 - Rev. 04/03

Field Equipment Maintenance, Testin

r

and Inspection Table

Sampling
Equipment/
Instrament

Maintenanee
Activity

Testing
Activity

Inspection
Activity

Responsible
Person

Frequency

Acceptance
Criteria

Correc-

tive
Action

S0P

Reference

Vibracore

Cleaning

MNA

Visual
inspection

Alan
Humiphrey
(ERTCMREAC)

Prior to use

and after
each use

Decon.
completed

s
ANy

Clean

MNA

Core Slicing

Equipment

Cleaning

NA

Visual
inspection

Maureen
Corcoran
(USACE

WES)

Prior to use |

and afier
each use

Decon.
completed

Reg-
Clean

NA

NA = Not applicable
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EPA-NE QAPP Worksheet #16 - Rev. 04/0:3

Sample Handling, Tracking and Custody Reguirements

SAMPLE COLLECTION, PACKAGING AND SEHIPMENT (Sediment Cores)

o~
.

Sample Collection:
Alan Humphrey, ERTC/REAC ~ Sedirnent cores
Sample Packing:
Alan Humphrey, ERTC/REAC - Sediment cores
Coordination of Shipment:
Alar Humphrey, ER REAC - Sedirnent Cores
Barbara Bergen, EPA AED - Sediment cores

Type of Shipment: Same cay transfer to EPA-AED, Narragansert using AED vehicle.

SAMPLE COLLECTION, PACIKAGING AND SHIPMENT (Sediment Core Sulb-samples)

Sample Collection:

Maureen Corcoran, USACE WES - Sediment core logging and sub-samples.
Sample Packing:

Maureen Corcoran, USACE WES — Sediment corg sub-samples.
Coordination of Shipment:

Maureen Corcoran, USACE WES — Sediment core sub-samples

Barbara Bergen, EPA AED — Sediment core sub-sarmples

Tvpe of Shipment (Courier): Overnight Courier,

SAMPLE RECEIPT AND ANALYSIS

Responsible Organization:

Battelle Columbus (receive sarnples for 2,37 8-TCDD analysis)

Teleclyne Brown (receive samples for Pb-210 and Cs-137dating analyses)

Applied Marine Sciences (receive samples for TOC and Grain Size analyses)
Sample Receipt:

Henry Phiam, Sample Custodian Battelle Columbus

Pat ]\/1.111 shall, Sample Custodian Teledyne Brown

Ken Davis, Sarnple Custodian Applied Marine Sciences, Inc
@uwmh*(nﬂndv:md‘ﬂmrmw

Henry Pham, Sample Custodian Battele Columbus

Pat Marshall, Sample Custodian Teledyre Brown

[Ken Davis, Sample Custodian Applied Marine Sciences, Inc
Smnpklﬂrpﬂdnmn

Mark Misita, Henry Pharn and Susan Winnard (assisted by Wesley Baxter), 2,3,7,8-TCDD at Battelle Columbus

Lauren Larson, Pb-210 and Cs-137 at Teledyne Brown

Ken Davis, TOC and Grain Size at Applied Marine Sciences

-

Laboratory Q samples defined on EPA
Samples. Nﬂm[WilhmmlmmmmmuMVImMﬂmmd

‘orksheet #24a must be prepared with the Study
st be prepared from Centredale project saimples.
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EPA-NE QAPP Worksheet #16 - Rev. 04/03 (continued)

Sample Handling, Tracking and Custody Requirememnts

Sample Determinative Analysis:

Joe Tabor (assisted by Mark Misita), 2,3,7.8-TCDD at Battelle Colurmbus

Lauren Larson, Pb-210 and Cs-137 at Teledyne Brown
Ken Davis, TOC and Grain Size at Applied Marine Sciences

SAMPLE ARCHIV AL

Field Sample Storage (No. of days from sample collection): Varies by parameter and matrix for chemical analyses
- see Worksheet #9a (Table 2)

Sample Extract/Digestate Storage (No. of days from extraction/digestion): varies by parameter and matrix for
chemical analysis- see Worksheet #9a (Table 2)

SAMPLE DISPOSAL

Responsible Organization: Each participating laboratory is responsible for disposal of samples received for
required analyses

Fesponsible Personnel: Project Manager and Sample Custodian
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EPA-NE QAPP Worksheet #20 - Rev. 04/03

Fixed Laboratory Analytical Method/SOP Reference Table

Fixed Definitive | Region I Mod for
Ref Laboratory Title, Revision Date and/or or NESTS | Analytical Lnstrmt Project
Number | Performing Number Screening | Method | Parameter o Worlc
Analysis Data Code Yoor N
The Analysis of Polychlorinated
Dibenzo-p-dioxin/Polychlorinated
I Dibenzofuran (PCIDVPCLIE)
- Barttelle Using High Resolution Gas N . - GCf
L-a3 Columbus | Chrematography/High Resoluticn Definitive NA 23.7.8-TCDD HRMS N
Magss Spectrometry
(HRGCHRMS) Using Modified
Method 8296 (ASAT 11-001-C
1 Tetedme Determination of Leachalt ; 'folk;?’ .
Led 2 ,,f"'“)‘" 21000 Soils And Seddis Befinitive WNA Plptg | B8 SN
S Barosn : o g ] perepertionl
N (Procecwe 032-34 g - ;
‘ . : coLniet
Teledvie ; '[;ii"3CI[l‘jaL‘[:hr'11:ttllr'!! e . ' R o Grameap-lay | L
Le113 Brown Radioisotope At afinitive NA. Ce137 ‘ﬁwminnheﬁw N
T (Procedurs TEE-2008; ’ TR
L1 14 Birown and Beta Counting Ingi finitive NA Pl 10 N sional. N
o J(Procedure TRE-3 ' propetiona
e + QOountey
o | e Teledymne 'E'zilljll’];ill¥“['ll and o o ‘ :iZ§£ELtllhft|aix-]ilalﬂ;'i .
JES R Brown Crarnma-Ray Spes efinitive NA U137 PSR ]
t LR U TR Jpectrorneter |-
(Procedure TRE-3(
- : Teledyne . Balance Calibration || wi R PN Jas et L SIS RN
deﬁﬂ Eﬁ&ﬂf  w£$RE$$ﬁE$$ dRefinitive NA ;memmM${7@me N

' a.il\:?il'll‘;lii;l[llﬁlE";s: listed itiig shiaded

vith the May 23, 2

re imeluded with this QAP

01 QAPP

P Update;
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EPA-NE QAPP Worksheet #21 - Rev, 04/03

Fixed Laboratory Instrument Maintenance and Calibration Table

Instrument

Activity

Maintenance,
Testing and
Inspection
Activities

Frequencey of
Calibration

Acceptance
Criteria

Corrective
Action (CA)

Person
Responsible for
calt

Methodl/
S0P
Ref*

Analytical Balance

Content

Moisture

Daily
performance
check (or with
gach use)

Daily using two

5578

weights
bracketing
expected weigh
range

Within 0.01 g
of value

Calibration and
sErvice
performed as
needed or at
regular intervals
by professional
metrology
technician,

Louie Balogh
(lead analyst)

PRO-0-
008/
L-116

Low Background
Praportional
Counter

Pr-210

Dhaily source
checks and
hackgrounds

Yearly

3 Standard
deviations of
established mean

Remecdia)
rmaintenance,
new initia
cal ibration,
Document and
Justify

Marty Webb
(Production
Supervisor)

TBE-
3003/
L-114

High Purity
Ciermanium
Detector

Daily
calibration
checks

Yearly

3 Standard
deviations of
established mean

Remedial
rnaintenance,
new initia
calibration,
Document and
justify

Marty Webb
(Production
Supervisor)

TBE-
3001/
L-115

1C = Initial Calibration; CC = Continuing Calibration; RSD = Relative Standard Deviation; PD = Percent Difference; LB

= Lab Blank;

DL = Detection Limit; RL = Reporting Limit; [CV = Initial Calibration Verification; CCV = Contiring Calibration Verification

1 1£ specific

d project personnel not available; alternare and equally trained staff will perform task/corrective action
Specify appropriate reference lettermumber from Fixed Laboratory Method/SOP Reference Table (EPA-NE QAFPP Worksheet #20)
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EPA-NE QAPP Worksheet #22a - Rev, 04/03

JC Table

Field Sampling (

Sampling SOP S-17, S-18
Medium/Matrix Sediment | Diata that arz accepred outside the measurement
T performance criteria will be flagged with the
Analytical Parameter DD appropriate data qualifier (see EPA-NE QAPP
- - S Worksheet #9a) and the rationale for accepting the
{Concentration Level Low analysis will be thoroughly documented in the
QA/QC narratives,
e TETVRA L
;;:E?:;;!'?é:jlfi;::L‘:?i:::IEII‘["jL, 161380123 Note l_Jl1L21::(:f:;)1:E|t)l13"E:}@E:lci QC sarnple results are
not a true measure of Fixed Laboratory accuracy
and precision performance.
Alan

N 21 M
Sampler’s Name ‘
l Humphrey

Field Sampling

- o RTC/REAC
Crrganization ERTC/REAL

Up o 20
Mo, of Sample Locations | cores per
phase

Method/SOP

- . - . Person(s Data Quality
[.. . Frequency/ QC Corrective o f) : \\.! . Measurement
Field OC: | - . Responsible Indicator P .
MNumber Acceptance | Action (CA) . : . Performance Criteris
o for CA (DQT)
i mits :
Ecquipment Blanks/ . \ i
; NA NA NA NA NA NA.
Rinsate Blanks v ! !
Bottle Blanks NA NA NA MNA INA. NA
T'rip Blanls NA NA NA N4 NA NA
Inform Projec
L per cooler i
" - o . Manager; Laboratory
(Coaler Temperature hottle with “ . - o : e
Blanks clean sand NA . Document in Sample NA <
Hlanks lean sang - e o
et a ;; aple) QAQC Custodian
ot a sarmnple) \
2 sarl WNarrative
[nform Projec
- § . . Mamnager; - Guidance Limits Only:
Field Duplicate Pairs ag GCTHRMES - ’ )

1 per 20 NA Document in Precision RPL £50%

f(Duplicate Subsamples) Analyst

QA/QC (for TCDD >10x MDL)
Narrative
’CuMommeHSanmﬂms NA NA NA, NA, NA NA
"l;'ittlljl Splits NA NA NA NA NA MNA
“P1§S:yantlmlﬂAmhmw1nnnny NA NA NA, NA NA NA
‘hﬂwn NA NA NA NA NA NA

RPD = Relative Percent Difference; MDL = Method Detection Limit
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EPA-NE QAPP Worksheet #22a - Rev. 04/03 (continued)

Sampling SOP

S-17,5-18

Miedivm/NMatrix

Sediment

Analytical Parameter

Grain Size
and TOC

IConcentration Level

Low

Anmalytical Method/
SOP Reference

ASTM
D246
S060/1.-49

Sampler's Name

Alar
Humphrey

Field Sampling
Orrgamization

ERTC/REAC

(Na. of Sample Locations

Up 10 20
cores per
Jhase

Field Sampling QC Table

Data that are accepted outside the measurement
perforniance criteria will be flagged with the
appropriate data qualifier (see EPA-NE QAPF
Waorksheet #9a) and the rationale for accepring the
analysis will be thoroughly documented in the
QASQC narratives.

Note — Urnacceptable Field QC sample results are
nat a true measure of Fixed Laboratory accuracy
and precision performance:.

Fiekd QC:

Frequency/
Number

Method/SOP

QC
Aceeptance

Person(s)
Responsible

Yata Quality i
KmukMuMMy Measurement i
Indicator

EMHMHmmmm%hﬂmﬁmj

Corrective
Action (CA)

PRGN for CA QI
Limits or LA (e
Equipment Blanlks/ \ .
. NA 14 NA NA NA NLA

Rinsate Blanks W NA NA MA NA )
Jll«c»l1tlce Blamls NA NA NA Na, NA NLA

Frip Blanks NA MNA NA, NA, NA N.A

o Inform Project
I per coalet

- — L . Mamnager; Labcratory

Coaler Temperature (bortle with N T o - o
L NA Docuraent in sSample NA <6 °C
Blanks clean sand — N - .

. QAN Custodian
not a sample) ;
Narrative
Inform Project

- . . Manager;, Guidance Limits Only:
Field Duplicate Pairs o = . I L e e .
(M;ﬂmJéz&LmA”&” 1 per 20 NA Diocurnent in ken Davis Precision RPD < 50%

pRERLE SUDSAmpLEs QAIQC (for values >10% MDL)
Narrarive

Collocated Samples NA, NA NA NA NA NA
mesmmm NA NA NA NA NA NA

PES sent to Laboratory INA NA NA NA NA NA
Orther: NA NA NA NA NA NA

RPD = Relative Percent Difference; MDL = Method Detection Lirnit
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EPA-NIE QAPP Worksheet #22a - Rev, 04/03 (continued)

Sampling SOP

S5-17, 8-18

Mediunm/Matrix

Sedliment

SOP Reference

Analytical Parameter Ph-210
Concentration Level Low
Analytical Wiethod/ TRE-032-

30/1.-112

Sampler’s Name

Alan
Humphrey

Field Sampling
Organization

ERTC/REAC

Mo, of Sample Locations

Up to 20
cores per

Field Samypling QC Tabl

':I
e

Data that are accepted outside the measurement
performance criteria will be flagged with the
appropriate data qualifier (see EPA-NE QAPP
Worksheet #9a) and the raticnale for accepting the

analysis will e thoroughly documerted in the QASQC

narratives.

Noie - Unacceptable Field QC sample results are not 2

true measure of Fixed Laboratory accuracy and
precision performance.

phase
Method/SOP . - -
—— , ' it o Person(s) Data Quality ' )
Field OC: Frequency, Qe Corrective Responsible Indieator Measurerment |
T AR Number | Acceptance | Action (CA) fl_; i T Performance Criteria
L inits for CA. (DQI)
F.quiprnent Blanks/ . . \ ~
Suprien N NA NA NA NA NA
Rinsate Blanks
Bottle Blanks NA NA NA NA NA NA
Trip Blamks NA, NA NA NA NA NA
Inform Project
1 per cooler ,
- . N Mana, Labhoratory
Cooler Temperature (bottle with . ‘ X ‘ \ oo
) NA Document in Sample NA < G OC
Blanks clean sand - gty ~
f QA/QC Custodian
1ot a samiple) C
Narvative
Inform Project . v

;\/[‘ll1VElE'<‘iP' CGuidance Limits Only
Field Duplicate Pairs . B ‘ . RPD < 50%
T 5 . 1 per 20 MNA Document in Analvst | Precision . -
(Duplicate Subsam plies) OAOC . (for analytes detectad at

IS YR W W | § N\ o
l‘ltiu'l‘alii'v'f' level > 10x MDC)
[0 R 9 |

Collocated Samples NA. NA NA NA WA NA
Field Splits NA NA NA NA NA NA
PIES sent to Lahoratory® NA, NA NA NA NA NA
Other: NA NA NA NA WA NA

RPD = Relative Percent Difference; R = Reporting Limit; MDC = Minimum Detectable Concentration
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EPA-NE QAPP Worksheet #22a - Rev. 04/03 (contimued)

Field Sanpling (QC Table

Sampling SOP S-17, 8-18

Data that are accepred outside the measurement.
performance eriteria will be flagged with the
appropriate data qual ifier (see EPA-NE QAPP
Warksheet #9a) and the rationale for accepting the
analysis will be thoroughly documented in the
QASQC narratives.

Sedirment

Cs137

Medium/Matrix

Analytical Parameter

Concentration Level Low

TBE-2008/
L1103

Analytical Method/
SOP Reference Mote — Uracceptable Field QC sarnple results are
not a true measure of Fixed Laboratory accuracy

and precision performance.

Adan

Sampler’s Name
: Humphrey

Field Sampling

- s ERTC/REAC
Organization

Up 1o 20

Mo, of Sample Locations cores per

phase |
Viethod/SOP ! -
. Phnhwk:[ﬂ - . l Person(s) Data Quality
" . Fregquency/ QC Corrective . : - . Measurement
Field QC: . ’ . - Responsible Indicator . e
Number Acceptance | Action (CA) s VT Performance Criteria
PN fior CA (DQI)
Limits
Equipment Blanks/ . . .y oy ,

i e . A, \ A A
Rinsate Blanks NA NA N4 N4 NA NA
Bottle Blamls NA NA NA, NA NA NA
Trip Blanks MA NA NA, NA, MNA NA

. [nform Project
} per coeler Manager; Laberator
Coaler Temperature {bastle with AEIARET, -abralary o
- NA Document in Sample NA <6
B lanks lab water ~ N . .
: . QAN Custodian
not a sample) .
Narrative
form Projec " .
hﬂﬂf&kﬁy(l Ry Guidanee Limits Only:
Field Duplicate Pairs \ ORMARET, ATy . RPD 50%
Lo 1 per 20 NA Docurnent i | Spectroreter Precision o ety
(Druplicate Subsamples) N ' (for Cs-157 > 10%
QAIQC Analyst : MDC)
Narrative o
Collocated Sarples NA, NA. NA NA NA NLA
l]i'i(:l<jl Splits NA NA NA NA NA NA
“]P’IELEE sent to Laboratory NA NA NA NA NA NA
‘OMMT NA NA NA NA NA NLA

RPD = Relative Percent Difference; QL = Quantitation Limit, MDC = Minimum Detectable Concentration
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EPA-NE QAPP Worksheet #24a - Rev, 04/03

Fixed Laboratory Analytical OC Samp

Wediun/
Matrix

Sedimen:

Sampling SOP

5-17, 818

Analytical
Parameter

2.5,7.8-TCDOI

Concentration
Level

Low

Analytical
WVlethod/ SOP
Reference

1613B/1.-23

Laboratory
Name

Battelle Colurnbus

Na. of Sample
Locations

2 each from appres. 30
cores |

le Table

Data that are acceptad outside the measurement
performance criteria will be flagged with the appropriate

date qualifier

\

PANE QAPP Workshest #%9a) and the

rationale for accepting the analysis will be thoroughly

docurmnented in the QA/QC

narratives.

Laboratory
Qs

Frequeney/

\ P
Number Limits

Miethod/S4
QC Acceptance

DP

Corrective Actior
(CA)

Persomn(s)

Responsible

Tor CA

Data Quality
Indicator
(DQI)

Measurement
Performance Criteria

Reextract, reanalyze

GCHRMS

<S5 ML, or associated
samples >5x blank values

Spike
Duplicate

re-aralyze or justify
in project records

Viethod K - samiple se NA o Agcurac . .
‘Ihnhudkﬂamk I7sampl o ar justify Analyst Meuracy (=10x blank values for
| totals)

leagent ; . .

Reagent NA NA NA NA NA NA

Blank

Storage Blank | NA NA NA NA NA NA

Instrument NA NA NA N NA NA

Blank

Laboratory . . .

Lo NA NA NA NA NA NA

Duplicate

50-120% R

Laboratory Y\ . RPD <30%

Mat rix : Rewiew with (Analyt ation |

Mat " ‘ . aberatory Manages Sceuracy/ Analyte concentrarion in

Spike/Viatrix lisarnple set NA Laboratory Manag:r: Task Leader | /2CCUTa8Y MS/MBSD must be >3x

background concentration
to be used for data quality
assessment)

Method 16138,

Review with
Laboratory Mana

Meathod 16138, Table 6,

LCS I/sarple set | Table 6, “OPR” . =0 Task Leader Accuracy ey T .
requirements re~analyze or justify QOPR” requirements
CETEEETT L in project records WA

LFB NA NA NA NA NA NA

Surrogates NA NA INA NA NA NA
Review with GCHRMS

Imtzrmal Laboratory Mana Analyst/

. : Laboratory Manager: Amaly st e 10/ T
Standards 1 per sample NA AbOrAOLY Sanags S Accuracy 25 1350% R
(155) re-analyze or justify | Prepararion -

§s . g ’ :
e in project records Analyst
Reexiract, reanaly ze PD<30% from certified

. Leexiract, reanalyze
Other: A - S —_ | Accuracy, values
QT I/sarnple set A or justification Fask Leader | .0 i . ;

SRM Cormparalility (For cert. Analytes

documented

>8% MDL)

MDL = Method Detection Limit; R = Recovery; RPD = Relative Percent Difference; OPR = Qngoing Precision and Recovery, PD = Percent Differance.
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EPA-NE QAPP Worksheet #24a - Rev, 04/03 (continued)

ol

Fixed Laboratory Analytical QC Sample Table

Medium/
Miantriy

Sedirnent

Sampling SOP

&5-17, 5-18

Analytical
Parameter

Fb-2 10

Concentration
Level

Low

Amalytical
Method/! SOP
Reference

TBE-Q32-30/L-112

Labaratory
Mame

Teledyne Browrn

MNo. of Sample
Locatioms

Up to 30 cores

Diata that are accepted outside the measurement performance criteria will be
flagged with the appropriate data qualifier (EPANE QAPP Worksheet #5a)
and the rationale for accepting the analysis will lve thoroughly documented in

the QASQC narratives

Laboratory
SO

Number

Methed/SOP

Frequency/ QC

Acceptance
Limits

Corrective Action
11‘(:15\ )

Persomn(s)
Responsible
ffoir CA

Data Quality
Imdicator
(DQI)

Measurement
Performance Criteria

< Sample-specific MDC,

Blanlk

recuited)

Method Blank | 1/sample szt NA Reanalyze, or justify Analyst Acouracy associated samples >5x
blank values
Reagent Blank NA NA NA MNA NA NA
Storage Blank NA INA N4 JRYCN N, NA
Instrument A i
(As NA NA. NA NA NA

Laboratory
Duplicate

Iisample set N4

Rewview with Project

Manager: re-analyze

or justify in project
records

Analyst

Precision

RPD < 50%

(Analytes detected at
fevel =>85: MDI(C)

Laboratory
Miatrix

L MS/

Reanalyze or

Labaoratory

Accuracy/

60-140% R

(Concentration of spiked

c NA. justification : analytes in M3 must be =5«
S il WEarbr iy cariple oe B - Avvn v Dt .
::qumuvdglwq:‘l sample set documented Analyst Frecision background concentrations 1o
Spike Duplicate be used for data quality
assessment)
Review with Project
e Manager; re-analyze -y 1
LiCS Vsample set NA anager. reani.y Analyst Accuracy 70-130% R
or justify in project . ’
records
LFB Na NA NA NA NA NA
Surrogates Na NA NA MNA NA NA,
Internal
, . INA. NA NA NA NA INA
Standards (I18s) '
Other: “ i
SRM NA NA NA NA NA NA
Sample Set = 20 or fewer authentic study samples

MDIC = Mimmum Dezectable Concentration: R = Recavery; RPD

= Relative Percent Difference
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EPANE QAPPE Worksheet #24a - Rev. 04/03 (continued)

Fixed Laboratory Analytical QC Sample Table

Mlediium/
Miatrix

Sediment

Sampling SOP

§-17, 8-18

Amalytical
Parameter

Cs-137

Data that are accepted owside the measurement

Cancentration
Level

Low

performarnce criteria will be flagged with the
appropriate data qualifier (EPA-NE QAPP Workshee
#9a) and the rationale for accepting the analysis will

Amalytical
Wethod! SOP
Reference

TBE-2008/L-113

be thoroughly documented in the QA/QC narratives.

Laboratory
Mame

Teledyne Brown

MNa. of Sample
Locations

Up to 30 cores

Miethod/SOP Person(s) | Data Quality
Laboratory Frequency/ QC Corrective Action | "L o ) Measurement
iy - . ‘ , . - Responsible | Indicator o .
QC: Number Acceptance (CH) for CA 0On Performance Criteria
Limits o -
< Sample-specific MDC,
Method Blank || 1/sample set NA . Reanalyze, or justify Analyst Accuracy or associated samples > 5x
blank values
A gemnt | w - . .
ig:';frf'lﬁi'“' NA NA NA NA NA NA
el
Storage Blank NA NA NA NA. NA NA
Instrument NA N ; .
‘ N2 NA NA, NA N
Blank (as required) e e o
Rewview with Project | RPLY < 50%
Laboratory ; Manager; re-analyze | Y
ho ory I/sample set NA AR, Fe-AnaLyEe Arnalyst Precision
Duplicate or justify in project . (Analytes detecred ar
records level >5x MIDC)
Laboratory
Matrix Mot
Spike/Matrix || performed for NA NA NA NA NA
Spike 3 C3-137
Duplicate !
Review with Project
e . Manager; re-analyze J.
LCS lisample set NLA MAGET, Te-and.ly Analyst Accuracy 70-130% R
or justify in project : ’
recorls
LFB INA NA NA NA NA. NA
Surrogates NA NA NA NA N NA
Internal
Standards NA, NA NA NA NA, NA
(1%5)
Other: , .
SRM NA NA. NA NA NA. N,

Sample Set = 20 or fewer authentic study samples.
DC = Minimum Detectable Concentration; R = Recovery; RFD = Relative Percent Difference
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EPA-NE QAPP Worksheet #24b - Rev, 04/03

Fised Laboratory Analytical QC Sampl

Samplimg SOP: 5-17, §-18
Analytieal Method/SOP: L-23 (Se

diment); 2,3,7,8-TCDE

e Tabl

(9

Analyte

Achievable
Labaratory
Sensitivity/

Quantitation Limits
(Dry Weight -pe/g)

Amalytical Precision

Analytical Accuracy/Bias

Laboratory
Replicate

ME/MED

SRM

LCSMS/MESD

237 8-Tewrachloredibenzo-p-dioxin

Not
applicable

RPD <
30% (a)

P < 30%

()

LCS: Within
Method 1613B
Table & QPR

MSMSTY: 50 -
120% (a)

TCDD Intermal Standard

Mot applicable

applicable

applicable

e ey . . Not Not Not .
Total TCDHD Not applicable . . ) ot applicable
ot Yot applicable applicable | applicable | applicable Mot applicable
Not Not 25 - 150% R

RFD = Relative Percent Difference; PD = Percent Difference; R =

%o Recovery; MS = Magrix Spike;

MED = Matrix Spike Duplicate; SRM = Standard Reference Material; MDL = Method Detection Limit;

LCS = Laboratory Control Sample; OPR = Ongoing Precision and Recovery
() Concentration of spiked analytes in MS/MSD must be >3 background concentration to be used for data quality assessment

(b)  SRM; For certified values =8« MDIL
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EPA-NE QAPE Worksheet #24b - Rev. 04/03 (continued)

Fixed Laboratory Analytical QC Sample Table

Sampling SOP: 5-17, 5-18

Analytical Method/SOP: L-46 (Sediment); Grain Size

N
g

Amnalyte

Achievable
Laboratory
Sensitivity,
Quantitation
Limits
Dy Weight - %)

Analytical Precision

Analytical Accuracy/Bias

(Laboratory
Replicates Omly)

SRM

LCS/MS/MSD

% gravel

0.01

RPD < §0%

‘Ubrvahms>]0thE&J

Mot applicable

Not applicable

%% coarse sand

As abowe

As above

As above

As above

Y medivm sand

As abowe

As above

As above

As above

% fine sand

As above

As above

As above

As above

% s1lt

As above

As above

As above

As above

% clay

As above

As above

As above

As above

Grain size distribution curve

As above

Not applicable

As above

As above

RPD = Relative Percent Difference; MDL = Method Detection Limit; SRM = Standard Reference Material

Sample; MS = Marrix Spike, M&D = Matrix Spike Duplicate

Sampling SOP: §-17, 518

Analytical Method/SOP: 1.-49 (Sediment), TOC

L LCS =

Laboratory Control

Achievable
Laboratory
Sensitivity/

Awmalytical Precision

Analytical Accuracy/Bias

(for values >10x MDL)

Amalyte Quamtitation
Limits (Laboratory
L atory - P,
(Dry Weight - Replicates Only) SRM LCS/VISMSID
T )
RPID< 50%
% TOC 0.01-0.001 PD < 59

0

Not applicable

RPD = Relative Pe
Sample; MS = Matrix Spike; ML =

N

WV

4

= Method Detection Limit, SRM = Standard Reference Material; LC
Latrix Spike Duplicate; Pl

[ = Percent Difference

= Laboratory Contro
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Sampling SOP:

EPA-NE QAPP Worksheet #24b - Rev, 04/03 (continwmed)

Fixed Laboratory Analytical QC Sample Table

S-17, 5-18
Amnalytical Method/SOPF: L-112 (Se

diment), Pbh-210

Analyte

Achievable
Laboratory
Sensitivity/

Quantitation ILimits
(Bry Weight -pCisg)

Analytical Precision

Analytical Accuracy/Bias

Laboratory
Replicate

ME/MSID

SRM

LCS

MS

Pb-2 10

0.1

RPD € 50% (a)

Mot Applicable

Not Applicable

70-130% R

G0-140% R (b)

RPD = Relative Percent Difference; LOCS =

R = Recovery.

(a)

\

Replicates: for values >5x MDC (Minirmurn Detectable Concentration)

Laboratory Control Sample; MS = Matrix Spike, M&D = Matrix Spike Duplicate,

() Concentration of spiked analyte in MS must be >5x background concentration to be used for data quality assessment

Fixed Laboratory Amalytical QC Sample Table

Sampling SOP: 517, 518

Analytical Method/SOP: L-113 (Sediment); Cs-137

Analyte

Achievable
Laboratory
Sensitivity/

Quantitation Limits
(Dry Weiglht -pCifg)

Analytical Precision

Analytical Aceuracy/Bias

Labaratory
Replicate

ME/MST

SRM

LCS

M

Ce-137

0.5

RPD € $0% (a)

Not Appilicable

Not Applicable

T0-130% R

Not Applicable

RPD = Relative Percent Difference; LCS = Laboratory Control Samiple; MS = Matrix Spiks,

R = Recovery

(a) Replicates: for values >

5o MIDC (Mimimum Dete

able Concentration)

MSD = Matrix Spike Duplicate;

(b) Concentration of spiked analyvtes in MS must be =>5x background concentration to be used for data quality assessment
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EPA-NE QAPP Worksheet #26 - Rev. 04/03

Pro
|

st Documentation and Records Table

Sarnple
Collection
Records

Field Analysis
Records

Fixed Laboratory
Records

Data Assessment Records

Other

Field Logs

Well purging
log (pH, T,
conductivity,
ete)

ipt, Custody
ing Forms

Sample Re
and Trac

Performance Audit Reports

(sample preparation, chemical

analysis)

Custody Forrns

Soil
boring/sample
description

fogs

Standard Preparation Logs
{certificates of analysis,
QC checks)

Lab-wide Systems Audit Reports

Sample Labels

Sediment core

logs

Equiprnent Calibration

Logs

PE Sample Results

Custody Seals

Sarnple Preparation
Records

Corrective Action Forms

| Telephone Logs

GC/ECD, GC/MS and
GC/HRMS Logbooks
(acquisition, maintenance,
turing)

Control Charts

Photograph log

Calibration Reports

Telephone Logs and/or

electronic mail

GPS log

Sample Quantification
Reports

Sample Chromatograms

Laboratory Loghooks

(acquisition, maintenance) |

Final Report Tables
{authentic samples
and QC results)

Corrective Action Logs
(rniscellaneons
documentation)

Study Records (e.g., Data
Package)

Sarmple Disposal Records

Telephone Logs and/or

electronic mail
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EPA-NE QAPP Worksheet #27h - Rev. 04/03

Project Assessment Table

Assessment
Type

Frequency

Internal
or
External

(1)

Organization

Performing
Assessment

Person(s)
responsible for
performing
s ment,
title and
anizatiomal

affiliation

or

finding

Person(s)
responsible for
responding to

assessment
the amd
arganizational

affiliation

Person (s)
responsible for
identifying amnd

irplementing
corrective actions
(CA), tithe and
organizational
affiliation

Person (s)
responsible for
monitoring
efffectiveness of
CA, title and
organizational
affiliation

Fixed
Laboratory
Data Package
Audit

Each
Pb/Cs data
package

Internal
and
External

Teledyne
Brown

Engineering

Environmental

Services

Marty Keller
QA Manager
Teledyne Brown

Lauren Larson
Analyst
Teledyne Brown

Marty Webb

Production Manager

Teledyne Brown

Marty Reller
Q4 Manager
Teledyne Brown

INaie -

receive an external (E) Tier 11

validation.

All data packages will receive internal validation and audits. All non-HRMS data packages (excluding percent moisture) will
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EPA-NE QAPP Waorksheet #27c - Rev. 04/03

Project Assessment Plan

QAPP Title:

Centredals Manor QAPP

Assessed
Organization:

Battzlle Columbus

Location of
Assessnent:

Battelle Columbus, Columbus, OH

Dates of Assessment:

Completion of analytical task

Assessment Teamn
Members:

Zachary J. Willenberg

Type of Assessment:

Data audit

Assessment Scope:

Audit data package for completeness and accuracy

Documents to be
Reviewed:

2,37, 8-TCDD dara pac
calibrations, and final report tables)

ages (custody, sample processing data, GC/HRMS data and

‘ Natification Date(s):

At completion of audit

Proposed Schedule:

Estimared: Augast 1-135, 2003

Assessment No,:

Contract No.:
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EPA-NE QAPF Worlsheet #27¢ - Rev, 04/03 (continued)

Project Assessment Plan

| QAPP Title:

Centredale Manor QAPP

Assessed
Organization:

Applied Marine Sciences, Ine.

Location of

Applied Marine Sciences, Inc. League City, TX

Dates of Assessment:

Completion of analytical task

‘ Assessment Team

 Mlembers:

Jennifer Davis

Type of Assessment:

Data audit

Assessment Scope:

Audit data package for completeness and accuracy

[0 be

Docume
Reviewed

Grain Size and TOC data package (¢
calibration records (if

ustody, sarnple processing data, instrument data and
appropriate), final report tables

Notification Date(s):

At completion of audit

Proposed Schecule:

Estimated: August 1-15, 2003

Assessment Na.:

Contract No.:
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EPA-NE QAPP Worksheet #27¢ - Rev. 04/03 (continued)

Project Assessment Plan

QAPP Title:

|

Centredale Manor QAPP

Assessed
Organization:

Teledyne Brown Engineering - Environmental Services

Location of
Assessment:

Teledyne Brown Engineering -~ Environmental Services

Dates of Assessment:

Completion of analytical task

Assessment Team
Members:

Marty Keller

Type of Assessment:

Data audit

Assessment Scope:

Audit data package for completeness and accuracy

Documents to be
Reviewed:

Po-210 and Cs-137 data package (custody, sample processing data, instrument data and

calibration records (if appropriate), final report tables

Notification Date(s):

At completion of audit

Proposed Schedule:

Estimated: August 115, 2003

Assessment No.:

l

Contract No.:
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EPA-NE QAPP Worksheet #£28 - Rev. 04403

QA Management Fe

ports Table

Type of
Report

Frequency (daily, weekly | Projected
monthly, quarterly,
annually, etc.)

Delivery
Drate(s)

Person(s)
Responsible for
Report Preparation,
Title and
Organizational
Affiliation

Report Recipients, Title
and Organizational Affiliation

Data Audit

lidata package
(2,3.1.8-TCDDY)

At end of
analytical

tasl

Zachary J. Willenberg
QA Officer
Battelle Columbus

Sample Preparation, HRGC/HREMS
Analyst, Laboratory Manager,
Task Leader
Battelle Columbus

1 Data Audit

1/data package
(Grain Size, TOC)

At end of
analytical
task

Jennifer Davis
QC Manager
Applied Marine
Sciences, Inc

Ken Davis
Grain Size and TOC Task Leader
Applied Marine Sciences

Dara Audit

l/data package
(Pb-210, Cs-137)

At end of
analytical
task

Marty Keller
QA Manager
Teledyne Brown

Analyst, Production Manage
Teledyne Brown
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EPA-NIE QAPP Worksheet #29a - Rev. 04/03

Data Verification Process

srification
Task

Deseription

e !

Responsible for Verification
(Name, Organization)

QA Audit
(2,3,7,8-TCDD,

Moisture)

Described in EPA-NE QAPP
Worksheet #9a
(Assessment/Audin Tasks) ancl
EPA-NE QAPP
Worksheet #27a, b

Marl: Misita (Sample Preparation)
Joe Tabor (HRME Analyst)
Karen Tracy (Task Leader)

Mary Schrock (Laboratory Manager)
Zachary J. Willenberg (QA Officer’

Battelle Columbns

QA Audit
(Pb-210/Cs-137)

As above

Rebecca Charles (Project Manager)
Marty Keller (QA Manager)
Teledyne Brown Engineering Envirenmental

Services

INote — All data packages will receive internal validazion and audits. Al non-HRMS data packages (excluding percent moisture) wil

receive an exie

nal () Tier 11 validation
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EPA-NE QAPP Worksheet #29b - Rev, 04/03

Data Validation Swmmary Table

Mediugm/
Matrix

Analytical
Parameter

Cane
Level

Validation
Criteria’

(@) ‘

Walidation

Criceri

Modilfied?
(a)

Data

Validation

Tier Level
(a)

Modified
Tier
Level
Used?

Data Validator

(Name, title amcl

arganizational
affiliation)

Responsibility for
Data Validations
(Name, title and
organizational
affiliation)

Sediment

TCDD

.
‘!,.! N 47,45'

Low

Dara will
receive third
party validation
following EPA
Region |
Yalidation
guidelines

NA

Tier 111

NA

Sreve Stodola
Dioxin Data
WValidarion
Coordinator
QA Chemist,
OEME)
USEPA Region [

Karen Tracy

(Dicin/Furar

Task Leader)
Battele Columbus

Sedimen

Pr-210 and
Ce- 137

Low

As above

NA

Tier 114

NA

As above

Rebecoa Charles
(Project Manager)
Teledyne Brown
Engineering
Environmental
Services

Sediment

Grain Size
and TOC

Low

As above

NA

I

Tier 11

NA

As above

Ken Davis
{(Grain Size/TOC
Task Leader)
Applied Marine

1

E)\Zi‘fif\ﬁl(:fi, ne.

L If the most recent revision of the Region L EPA-NE Data Validation Functional Guidelines for Evaluating
Environmental Analyses will not be used ro validate project data, then document this fact and, on EPA-NE QAPP

Worksheet #29a, provide a detailed description of the alternate validation criteria and/or procedures that will be used

21f the Region | validation ¢
WE QAPP Works!
3 1f a modified validation T

heet #2094

Worksheet #29a, provide a detailed description of the Tier modifications that will be used.

riteria will be modified to meet project objectives, then document this fact and, on EPA.-
provide a detailed description of the modified validation eriteria that will be used.

will be used to validate project data, then document this fact and, on EPA-NE QAPP

4 A modified TIER 11 validation according to QC criterta found in Worksheets #1110, #24da, and #24b will be used

(a) Note -

Al data packages will also receive internal validation and audits, as described in EPA-NE QAPP
Worksheets #9a (Assessment/Audit Tasks), #27a, #27b, #27c, #28 and #29a.
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Data Validation Modifications

Participating laboratories (i.e., Battelle Columbus, Applied Marine Sciences, Inc., and Teledyne Brown
Engineering Environmental Services) will be responsible for performing internal data validation and verification
of the data package. Data validation and verification procedures will follow internal laboratory SOPs and are
further described in EPA-NE QAPP Worksheet #9a. The appropriate Task Leader will docurnent and justify
medifications to data validation/verification procedures, followed up by netification to the Project Manager/QA
Officer for approval.



http:CoilJlmlbl.ls

Centredale Manor Tasks [9--22
Revision Number: Final

Revision Date: 4/14/03
dage 58 of 53

GAPP — ADDENDUM 4

P A

NE QAPP Waorksheet #30 - Rev.,

Data Usability Assessment

D4/03

What methods were used and
how do they compare to QA PP
mathods?

v o
l,,, S - - - P ddim e e eeem o

Were samples collectad and
. analyzed according to methods
identificd in QAPP?

Yes

" w
- No e - —
Obrain deliverables Avre all required data package
Cbrain delive ! O
( elements presemt?
e B SR Yes
W
R "o [ - -
: Were the isotope and dioxi
validate data . ! \\uunwlumqmaﬂdﬂmmm
data validated according 1
i QAPP regquirements?
i
Yea
- - - S el > res
e v B
Vs Review exceedences with No Did field and fixed lahoratory
[ I ATV ATEr Iy AL QPQg & ~ gy
Ferform corrective | ll.[](,<jl‘ Pv? anager 1,F> assess the QC results meet measurement
Stentis act of the resul! ) P
aetlions U l""lf'IIW[l“! ‘|r111p|‘1(,t ofthe results. | perfomance criteria? Were
De "“f""“:'j{ E‘E""|“’!‘:" need target detection limits achieved?
corrective action?
W
- I MNao
Validate data - B —_—
Flag QC exceedences with
appropriate data qualifier and Y es
document rationale for accepting
the analysis. L
RO o W J— - o P
L historical data, if available?
- - Na ; Y es
Data usenbility funciions . w
Iy | Yetermine if differe: R 4
will be performed by Batteile and duia . L (’“'I‘m lf“' if different - —
watiidato rs) sampling/analysis methods were vsed. Are data representative of
i expected contamination based
‘ upan past wse or site
observations, if applicable?
e . No . v e
Document which set of data are Can a correlation between data ;
. . o5
wseable and provide rationale |4 sets be caleulated? K w ves
N o

v
Make recommendations for |
future work in report

Do data meet overall projec
" objectives?

‘ Yes
T .
WUsw‘datato prepare interpretive
report and for envitonrmenta
decision making

Figure 4
Pigure 4.

Prefliminary Data Review Deci

on Tree.
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DETERMINATICON
QF
LEACHEABLE LAEAL-2 10 N SOLLAS AN SEIDMIEN TS

1.0 INERODUCTION

The Ph-210 activity of soils and muﬂmuwnha is  determinecd
radiochemically by separating the daughter product Bi-210 and assaying
its beta activity. The method presented here numw”"ea1lw'E%»“MJ
fraction from whiclhi Bi-210 may be dissolved by leaching with hot
hydrochloric acid; activity in the interior of mineral grains may be
exchided.

Stable lead and bismuth carriers are addec
and it is leached with hot &N hydrochloric acid. The sample is then
filtered and the filtrate is evaporated, 'mmkhmmmﬂwwmﬂllmMnuc acid, and finally
dissolved in 1.8N hydrochloric acid. The solution is passed through an
anion exchange column. Lead s eluted first ﬂdﬂﬁ&Wilydu shloric acid
and with deionized water, then bismuath is eluted with 2M sulphuric acid.
The bismuth is precipitated as the oxychloride and is collected by
vacuum filtration on a l-inch glass fiber disc.  The bismuth yield is
determined gravimetrically,  The filter disc is mounted on a nylon
planchet and covered with 3 mg/em? aluminum absorber for heta assay
in a low level, gas-flow proportional counter.

to the dried sample

2.0 DETECTTON CAPABILITY

Detection capability depends upon sample size, chemical yields
during processing, counting time, and the efficiency and haﬂkgruummﬂcﬁ

the counting

mstrument.  The mininoum detectable activity (MDA)
leachable Pb-210 in soils and sediments u;runmﬁmaﬂy'o.ﬁjpkxxnuﬁﬁﬂjper

gram at the 4.66 si

ama level, This figure is based on a sample weight of
10 grams (dry}), a chercal yvield of 0.5, and a counting interval of 100

rirnutes,

A counter background of 0.3 cpm and an efficiency of 0.23 for Bi-210
counting (using a 3 mg/cm? aluminum absorber) are employed in the
calculation. A representative decay factor of 0.9 allows for one day delay

in counting the planchet after lead separation.
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3.0 SAMPLE SELECTTION PROCEDTRE

()

Using the Sample Receipt Form with the Teledyne Brown

Engineering sample munﬂmw;]wmﬂﬂ'ﬁmz$anqﬂe(ox=wwnpw

group) in the Sample Receiving and Storage roonm.  Sign for

Thf‘ samples, and take them to the Environmental
Radiochemistry Laboratory.

Make an entry ir LHm-}ﬁwlZH()thanmksﬂMWMHg(nmnowmm
name, sample type, and sarmple numbers

A0 SAMPLE PREPARATION BFRCCECTRE

This section describes how scil and sediment samples are dried,
leached in acid, filtered, evaporated and dissolved to prepare them for
bl N

chemical separations. 'mhmu‘mLL!hULimﬂy’bUdtiind.S v plasses while
carrying out the steps below., Disposable gloves and special precautions
should be used for hazardous samples.

(&) Write the TBE-ES sarple number on the outside of a glass

(b)

(‘(I:]\

()

o)
'AL:A.

bealker using a laboratory marking pen.

Using a clean spatula add approximately 25 of sample into
the beal (If analyses other than Pb-210 are required,
additional sample may be decanted to accommodate themn).

Place the bealker under the heating lamp hood or in a hot air
oven overnight to dry.

T

Write the sarr th-1m1nntu| on a clean 230 ml beaker. Weigh
on a balance. Witheut removing the beaker, set the scale for

D grams rore than the tare weight. Carefully scoop the
dried sample from its numbered to the besaker
until halance is muﬁr achieved, mwwﬂﬁnp’t.ﬂppw»unhnthv
10 grams of sample in the beaker. Different sample welghts
rmay be used as necessary. Record aliquot weight used in
the Lead-210 Data Bool.

Add 6N HC1 to the beaker, fﬂlhup‘nvlﬂuh'hﬁf)rnllanﬁk Using
separate carrier pipets, add 1.00 ml standardized Bi carrier
@ approximately (0. ”VC'WH]]M(H Iml) and 1 ml Pb carrier to
the sample bealker,
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(f) Cover the beaker with a watch glass and place on a moderate
(300°F)  hotplate. Allow  the sample to leach for
approximately 2 hours. EmanVEixn(n1kw=]<mK1un-awuiedkww
to cool

(g) Fold a 13 cm fiberglass or paper filter disc in quarters to
malke a cone and place it in a 4-inch diameter funnel. Mark
the sample number on a clean 400 ml beaker and place it
under the funnel in a filter rack. CGravity filter the sample.
Rinse the solids with deionized water and cellect the -
washings with the filtrate. Discard the filter and solids.

(h)  Add approximately 5 ml HNOs to the sample. Place the
sample beaker on & moderate (300°F) hotplate and allow to
gently evaporate to dryness. Check that the sample does not
spatter during evaporation and reduce hotplate temperature
if necessary,

(1) Remove beaker from the hotplate and allow to cool.  Add
approximately 20 ml conc. HCL and ageain evaporate to
dryness.

() Add LEN HCI to the sample bealker, filling to the 150 ml

mark. VV%ern_gyarngytjll‘ﬂ.tl..ija1l l()(llﬁdd)lVf' solids. Further
filtration may be required. The sample is now ready for the
chemical separation described next.

5.0  CHEMICAL SE
W%MMUMi

APARATTON AN PURIFLCATICON
DUV

(a) Obtain & 1/2-inch diameter 10-inch length ion exchange
mﬂmmmn:mulmuuﬂmd by a 200 ml mmmwwn1‘nnleqmuuwd
with a stopeock at the bottom. Insert a small wad of glass
wool above the stopcock.

(k) Malke a sharry of andon exchange resin (eg Amberlite IRA-400
C.P.) and water in a besker. With the column stopcock
open, pour the shlurry into the colamn until the resin
occupies most of the column. Note: new resin is used for
zach sample.

() Condition the column by passing through approximately €0
[nlnd L8N HCL., Close the stopcock whern Jm.quud level
aches the top surface of the resin.
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(cd)

()

(f)

(g )
(£)

(1)

G.0  MOTTSTING CR PRI

the sample seolution through the "UNHHH with  the
'ﬂrqmwuch' fully opern.  Collect the effluent : beaker and
discard. Close the stopcock Muﬂljm:m%ndlwmlﬁmmhm;
the top surface of the resin.

Exercise caution and work in a hood in this step because of
the strong acid used. Pass approximately 150 ml of 9N HC1
through the colummn to ehate the lead. Collect the effluent in
2 beaker and discard with caution (unless advised to save
he  effluent by the laboratory supervisor). Close ﬂhe
StOPC M,mhvn1ln]Mwﬂﬂihwﬂu..whﬁﬁth@tmp;“1 :

resin,  Record the midpoint of the elution period in the
hmboratutyjmohabmoka

t

Pass approximately 150 ml of deionized water through the
colurnn.  Close ﬂ1ﬁim1MM(u1f when the liquid level reaches
the top surface of the resin. Discard the effluent.

Measure 150 ml of @M HaS804 in & graduated cylinder and
55 through Hn'(QHMWMLnnt]Ht=lhflnsnm1H1 Collect the
tthwnlm.adwmm labeled 400 ml bea:

Adjust the pH to 5 as follows: Add 335 ml cone NHeOH to the
sarnple beaker from a graduated cylinder. Add a magnetic
stirring bar and place on the pH apparatus (previously
standardized with pH 7.0 baffer). Add NHsOH using an
eyvedropper until a pH of & is obtained. Add 2M HaSO4 with
ar eyedropper if the pH exceeds 5.

Reraove the sample bealker frorn the pH apparatus and add 2
ml of 6N HC1 using a disposable pipet. Dilute with
delonized water, filling to the 350 ml mark.

Place the sample beaker on a hotplate (approximately S00°F
surface temperature) and digest until the lemv particles
BiOCL precipitate form and fall to the bottom of the beaker
(approximately 2 hours). Remove from the hotplate and
allow to cool.

TP AT

Prepare a 2.8 cm glass fiber filter disc for each sample by
rnounting it on a vacuun filtration apparatus and rinsing
with detonized water and methanol.
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(k)

()

()

(&)

Place the prepared discs in 4-way partitioned petri dishes
wihich thHJ beern g ]uwi with sequence numbers (one
number  per parti nning  with 1), Write a
ccm1@*qn1n:hlug*uw;n \ce mumber beside each seunple number
entry in the Lead-210 Data Book.

Place petri dishes containing prepared filters in  an
approximately 110°C hot aic oven {or 1()nnn1m&.urhwu¢uto
dry. Remove petri dishes and allow to cool in & desiceator

Weigh the filter discs on wm‘mmﬂwﬂmllﬂ&nuw'wnmm.ﬁ

minates of removal from the desiccator, using a clean
spatula to handle them. Record this tare weight beside the
corresponding sequence number and sample number in the
laboratory data book. Take care to replace each filter after
weighing in the numbered petri dish partition from which it
CATILE,

Using a laboratory spatula, take the tared filters in sequence
ramber order and transfer to the wvacuwm  mownting
apparatus. Wet with deionized Wﬁmer,'t%ingiﬁm&LibULauny
data book to establish the correspondence between seqguer
muamber and sample number, filter each sample from its
beaker onto the corresponding filter disc.

Rinse precipitate on filter with deionized water arnd then with
ethanol. Transfer each flter from wvacuurm mounting
apparatus back to the numbered petri dish partition from
which it came. Place petri dish in a hot air oven for 10
minutes or longer.

Remove petri dish and allow to cool in a desiccator. Weigh
filters on the analytical balance within 5 minutes of
rernoving from the desiceator, Write the wmuwm?tmeMﬂtma
corresponding  secquence TTHTHTN’F; in the laboratory data
ook, Return each filter to its ori ’Hldl]'dltﬂlntllxl1tw'lh“H1
dish.

Write a gummed label for each sample, showing the analysis
(Po-210), the sample number and the customer. Fix each
label to the back of a nylon planchet.

g the laboratory data  book to establish the
spondence  betweer mple mumber, and sequence
thl““PTlU]I;pLHN]ul«MU[hA.ﬂ.ﬂM£€

COTT
number, {transfer
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with & 2- nn1t|]'=ff:rd'3:nmg/cmmﬁ aluminum absorber foil and
a nylon ring. Trim excess aluminum with a razor blade or
SC l"“-()[.:

(7) Subtract filter tare weight frora final weight for each sample.
'WWﬂﬂ‘&m:cMmuenLu(nnnnn.mmqgann the laboratory data
book. Divide the mount weight by the corresponding carrier
yﬁ%ﬂﬁmﬂuﬁqwmﬂ%ﬂ):n1ﬂu=l)nnn1ht"n|w1ihum)ln‘dhm¢m
chermical vield, BEnter the yield fraction in the labors
data book.

2

(k) Using the laboratory data book as a guide, begin filling out &

Radiochemical Work Sheet for each sample. Enter sample
nunﬂmygwwnmwwmrnaumwammbwwu'Mmpnn used, mid-ehation
tirne, and analyst’s indtials.

(i) )HlHlHl finished planchets and work sheets to the Counting

s radioassay.
T.0  SAMPLE COUNTING BPROCEDRES

Bismuth-210 mounts are counted usually 100 minutes for beta

activity in low level, gas flow proportional counters.

(&) Assign a low level, gas-flow proportional counter to each
]“hﬁ]nnifl bismuth meount by writing the counter number in
the space provided on the Radiochemical Work Sheet.

(b) Arrange the work sheets in order according to counter
nurnber.  Take the first sheet, locate the nylon planchet
bearing the indicated sample number, and load the planchet

into the detector tray indicated on the sheet.

() sSet the counter timer to 100 minutes and start the counters
mh:er@nt counting intervals rmay be used). Write the
counting start date and time on the Radiochemical Work

Sheets in L the spaces provided. Leave the work sheets on the
tray in front of the counters

(cl) After cormapletion of the count, write the number of counts
indicated for each detector, and the counting interval in
x'hwufﬁﬂ,lxﬂmdf:thﬂlc responding counter numbers on the
Radiochemical Worls Bheets. Rerove the mounts from the
counter trays and place them in the labeled container.
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8.0 CALCULATION OF TEKE SAMELE ACTIWVITY COR-CE TR WA

8.1  The eguation used for calculating activity and the 2 sigma
l(n1n11nmr:rror:mﬂ’

Net pCion counting date (N7 AL ) ;Z./(AV/AI~PA?LMmt
gram LAZDONDENE) T L2200 DE)E)
net activity counting error
where: N a total counts from sample (counts)
AL e counting time for sample (i)
p e background rate of counter (cpm)
2.22 Sat
v = weight of sample analyzed (grams)
5 w chernical yield of the mount or sample counted
DE = decay factor of Bi-210 from the mid-elution time
to the UielmMLL{NMUIMZKHIME
£ i efficiency of the counter for Bi-210 beta
counting, using a No. 1 (3mg/om?) absorber
5.2  Establishing and reporting activities which are less than or

equal to the detection limit:

If the net activity (previously defined) is equal to or is less
than a specified nufhipm“«?f1ﬁwﬁ'baxﬂQQDULumd.nmvln1hnp error,
ﬂm:ummmvmmtm-WRkau|MWam3bMWwthclmuh<ﬁ
detection and is called “less than” (L.T.) or “minimum
detectable activity” (MIIA).

The L.T. value can be specified by stating only the counting
error at a predetermined rmultiple (om) of the one sigma
statistics. A sigma multiple (om) of 4.66 is used for
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calculation of the LT, values unless another multiple such
as 283 is specified.

g 31 At
2.220M00DF (&)

thas LT,
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DETERMINATION OF
GANMMA. EMITTING RADIOISOTOPES

SCOPE & APPLICABILITY

Thiz procedure presents the methods for determining gamma ernitting
radioisotopes by high purity gerosanium detectors with high resolution.
spectrometry in specific media: air particolate filters, charcoal filters, mille, water,

vegetation, soil/sediments, biological media, ete.

No chernical separation and purification procedures are required for garnma ray

analysis. This is a nondestructive analysis, and after completion of the assay, the

aliquot can be used for other analyses. However, to identify a specific target
gamma emitter, chemical separation can be eroployed to isolate the desired
garnna emitter(s) when other gaonma ernitters are present in high concentrations

(see Section 1.4).

For water samples, a procedure is included to pre-concentrate the samples by

evaporation for greater sensitivity, Advantages gained include:

v Permits the analysis of more than one liter of water in cornparison to the

restriction of one liter maximuom for the standard Marinelli geometry

o Filter geometry is significantly a more efficient geometry since the sample is

concentrated directly in front of and close proximity to the detector

For in-plant samples, a radiochernical method that inchudes chemical separation
and purification is presented for determining the Ce-141 and Ce-144 activities of

in-plant saruples that have high concentrations of other gamrma emitters.
SUMIMLARY OF MIETEOL

GEOMETRIES. Each sample to be assayed is put into a standard geometry for

ganuma counting such as 1-liter wrap-arcund Marinelli containers, 300 ml or 150
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mL bottles, charcoal cartridge or 2-inch filter paper source geometries.
Calibration and counting efficiencies of the gamrna counting system for these
geometries must have been determined with standard (oown) racienuclide

activity traceable to the National Institate of Standards and Technology,

To improve the sensitivity for meagurement of gammma emitting radionuclides in
water matrices, the sample can be evaporated from any known volume of one Liter

ar greater and the resichae collected in a standard flter geometry.

COUNTT

NG, Saraples are counted on large (55 co volume) gerrnanivum
detectors commected to dedicated data acquisitions and data computation systerns.

All resultant spectra. are stored electrically.

CALCULATION. The analysis of each sample consists of caleulating the

specific activities of all detected radionuclides or the detection Hmits from a
standard list of nuclides. 1f water samples were pre-concentrated by evaporation,
the specific activities or detection lmits are divided by the volume of water

represented in the filter geometry.

IN-PLANT SAMPLES FOR. CE-141/CE-144. The radiochemical isolation of

ceriar reduces the garma counting background and improves the sensitivity of
analysis by a factor of 100 or more compared to direct gamuma spectral analysis.
This method is an adaptation of the Los Alamos Collected Radiochernical

Procedures La-1721, 3™ edition, Septernber 1967.

2.4.1  Bolid sarnples are leached in acid, then filtered. Agqueous samples need no
special preparation. Stable cerium carrier is added to the sample, then
ceriuen is purified by precipitating first as fluoride, then as hydroxide, and
finally as oxalate. The cerium oxalate is collected by vacuum filtration,
dried and weighed to determine chernical yield. The precipitate is

meovnted on a aylon planchet and is covered with Mylar film.
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2.4.2  The sample planchet is analyzed on a high resolution germanium detector.

8
Ce-141 is inferred by its emission at 145 keV (48.4% gamma abundance),
Ce-144 is inferred by its emission at 134 keV (10.8% garoma abundance).
Results are calculated using a counting efficiency curve derived by
analyzing multiple nuclide standards prepared in the same counting

BEOTIELTY.
DEFINITIONS
MEDSE - Material Safety Data Sheet
NIST - National Institute of Standards and Technology
TBE-ES - Teledyne Brown Engineering - Environmental Services
FEALTH & SAFETY WARNINGS

At a miniroum, personnel performing this procedure are required to wear the
following protective equipment: laboratory coats, safety glasses, and disposable

gloves.

Appropriate precautions, as specified in the Laboratory Radiation Protection

Program (RPP) Manual, will be adhered to when handling radioactive material.
CAUTIONS — N/ A

INTERFERENCIES - N/A

PERSONNEL QUALIFTCATIONS

Analysts performing this procedure roust be trained, qualified, and certified in
accordance with the TBE-ES Quality Control Manual I'WL-032-368, Sections 2.2

through 2.9 inclusive,
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Analysts in training may perform this procedure only under the direct supervision

and observation of & semior technician certified to perform this procedure.
8.0 EQUIPMENT & SUPPLIES

8.1 Cramma-Ray Spectrometer consisting of high resolution gerraanium detectors
connected to Nuclear Data acquisition and data computation systems. For each
detector, 2048 channels (1 KeV per channel) or 4096 channels (0.5 KeV per
channel) are assigned for pulse height analysis).

8.2  Standard sample container geometries, as appropriate:

v L-Liter wrap around Marinelli containers
o 300 mL or 150 mL bottles
o Zinch filter paper for alr particalates

o Charcoal cartridges
o Nylon planchets (see Section 8.6)

8.3 Evaporation supplies for filter peometry
o Peakers: 1, 2, or 4-liter graduated
o Hot plate
o Z-inch staindess steel planchet
v Kimwipes, or equivalent
o Marking pen, to write on beaker and planchets
o PFiber sarnple trays
o Heat lamops, Heat hood
o Parafilm

w Paper envelope to store prepared planchets
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v HNO,, concentrated, in a dropping bottle

v Distilled water in a wash bottle

v Laboratory asrosol, dispensable by drop

In-Plant Samples Ce-141/Ce-144: Preparation
84,1 Agueous
o Centrifuge tubes, SO-rul. disposable
o Pipets, 10-ral. disposable and 1-mL Bppendorf or glass volurnetric
o Rubber pipet bualb
» pk[pmpmr
o Hydrochlorie acid (HCL) to adjust pH if needed
o Dejonized water, in a wash bottle
o Cerivmn carrier solution, standardized
8.4.2  Resing and other solids
o Pealers, 150-ml.
o CGravity filration apparatus and glass fiber filters
o Balance, analytical
o Hood
o Spatula
o Heat lavaps or drying oven
o Poly bottles
o Pipets, disposable (10-nal.)
o Centrifuge tube, SO-mll plastic and centrifage tube rack
o Hydrochloric acid (HCL, 6 M: for resins

o Nitric acid (HNOs), 8 M: for non-resin solids
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o Cerium carrier solution, standardized
In-Plant Samples Ce-141/Ce-144: Chemical Separation & Purification
o (Hlass rod

o Hot water bath: 250 or 400-rol beaker half full of water on a moderate hot
plate

o Deiomzed water, in a wash hottle

o Hydrofluoric acid (HF), cone. 1! Extreme Hazard ! No Skin Contact !
o Boris Acid (HsBOy), saturated solution

o Nitric acid (HING,), concentrated

o Sulfuric acid (H504), 2 M

o Ammonium oxalate, saturated

In-Plant Saroples Ce-141/Ce-144: Mounting the Precipitate
o Filter paper, 2.8 cm No. 42 ashless disc

o Vacuurn filtration apparatus

v Petrl dishes, 4-way partitioned

o Hot air oven

o Dessicator

o Balance, analytical

o Spatula

o Gummed labels

v Nylon planchets, 2-inch with Mylar film and nylon ting
o Seigsors or razor blade

o Deionized water

o Ethanol
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9.0 PROCEDUIRE
9.1 Detection Capabilicy

CGrammae. ray spectroscopy, using & gerroanium detector, provides a high resolution

methed of distinguishing roany gamma eritting nuclides in a single sample.

Hach of the most cornmonly observed nuclides listed in the ensuing Table 9.1 has
at least one gamma ray with a unique energy. Consequently, each maclide in the
Table may be identified in the presence of any or all of the others. The Table 5.1
also lists the norminal detectable limits for three of the standard sample container
geormetries.

Table 9,14, Ganma Spectroscopy Detection Sensitivities®
by High Resolution Germaniom for Environmental Sanuples

wmmmnw/ [Wﬂkwwﬂ“%ﬁwu }MNmmLWhMﬁmml” FMMMy
S (i) Vegetation, ete. (pCi'g) | (pCiftotal filter)

o7 50 0.2 20
K40 &0 0.4 30
M54 5 0.02 2
Co-58 ‘ 5 0.02 2
Fe-56 10 0.04 3
Co-60 5 0.02 2
Ln-65 10 0.04 5
Ze-0 85 INb-935 5 0.04 3
Ra-103 5 Q.02 2
Ru-106 50 0.2 20
[-131 15 0.1 4
Ca-134 5 0.02 2
Cs-137 5 0.0 2
Ba-~140/La-140 10 0.2 3
Ce-141 10 0.1 3
Ce-144 4() ‘ 0.2 20

&0 . 0.1 10

10 0.02 10

l'[1\4 detection Limits are referenced to the count time and are based on two standard
deviations of the background statistics.

ﬁ%mwwﬁwmﬂmkz%mHvaNwmpwwwmmnmnmﬂmwwmumanwMuay%mﬂmm
d&wkhr&mrwﬂumﬂku¢Mu:vwhuueud\w&unxepmmwmnmd;m.heEﬂhn‘wMMLmhuu
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Table .18 Ce-141/Ce-144 Mininpu: Detectable Activity (MIDA)

FUNIITUR R Couwnting | Couwnting ;o .
Miatrix MDA fﬁﬁﬁ' :;mmﬁm} &ﬁ&ﬁf K@mwmm‘ HﬁnwmmW'lltxﬁﬁﬂ
(Chowr) {epm.) i
Ce-141° 10 uCidml | 4.66 10 ml. 1EWU 6
410 uCify 4.66 g 0.8 [
Ce-144" ‘ 1mlﬂ*|ﬂ”ﬂfM[ 4.66 10 ml, (‘?0 6
2010 nCilg 4.66 g 0.20 6

assurnes thers is no delay between collection and counting
25 gnsa ot lier will be 4,66 unless othervrise specified by the client
P Half-life for Ce-141 is 32.5 days; therefore, delay in counting would significantly increase the MDA

* Half-life for Ce-144 is 284 days; therefore, delay in sounting wonld increase the MDA,

9.2 Sanmple Selection

9.2.1  Using the sample receipt formm with the TBE-ES sample nuraber, locate the
sample (or sample group) in the sarople receiving and storage room. Sign
for the samples on the Receiving Roon Log and returm with thern to the

environmental laboratory.

6.2.2  Begin filling out the Radiochernical Preparation Loghook, entering the
custorner name, the sample mimbers in order, the desired analyses, sarmple
type, collection dates, the sarnple preparation date and the initials of the

analyst.

After processing all samples withio the sample group, begin filling out the
Radiochemical Work Sheet - Gamma Spectroscopy. Using the laboratory
logbook as a guide, fill in the custorner name, collection date, sanaple type,
analyst’s initials, prepacation date and aliquot wsed. Write the sample
rarnber of each sample in numerical order, and indicate the desired

analysis (gamuma spec).

9.2.3  Malke an entry in the Garruna Spec laboratory logbook showing customer

narne, sarnple number, sample type, collection dates and desired analyses,

9.3 Sample Preparatiomn
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A laboratory sample for this SOP is defined as the material collected for analysis.
A test source is prepared frorm laboratory sample material for purpose of
determining its radioactive constitnents. This (s accomplished by putting the
laboratory sample in a geometry suitable for the counting instrurnent, in this case
a standard geornetry that iz user-friendly to the gamma spectrometer. The
geometries used for the test souree should be identical to the geometry of the

calibration source, to the extent possible.

Important considerations in preparing test sources for gammma-ray spectrometry

are geornetry (shape), size, and homogeneity (uniformity ) of source.

9.3.1  MILK AND WATER: Load environmental water and milk saroples into 1-

liter Marinelli containers.

9.3.2 WATER, larger volunes: For water volume exceeding the capacity of the
1-liter Mayinelli, evaporate and mount the residue on a 2-inch stainless

steel planchet, as follows:

9.3.2.1 Mark the sample number with a laboratory marking pen onto a

clean, graduated 1, 2 or 4 liter beaker.

9.3.2.2 Shalce the sanaple container to distribute any particulate matter
evenly. Decant 1 liter or more of sample into the beaker and
TN I f -1y g ; .
record the sample volurne (and custorner name and sarople

identification mumber) on the beaker with a making pen.

D.3.2.3 Add approximately 1 ml concentrated HINO4 to the sample
from a dropping bottle. Place the beaker on a hot plate under
the hood in the Gamma Preparation Room and set the hot plate

for approximately 200°F temperature.

r

9.3.2.4  Evaporate the sample unti] the volume is reduced to 1-5 ml

Take care to reduce hot plate temoperature as the sample volurme
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decreases in order to avoid loss by spattering from the beaker.

Rernove from hot plate.

9.3.2.5  Preparea 2-inch stainless steel planchet for each water sanaple

by first wiping it clean with & Kimwipe, Write sample nurober,
customer name, and volume on the back of planchet with a

marking pen.

8.3.2.6  Trangfer the solution from each sample beaker to its

correspondingly numbered planchet. Wash the bealer
sparingly with dejonized water using a wash boftle and collect

the washings in the planchet.

9.3.2.7  Place the filled planchets in the fiber sample tray wnder heat
larnps in the Light Hood. Add 1 drop of laboratory aerosol to
xach planchet. Evaporate to dryness. Remove and allow to

cool.
9.3.2.8  Stretch parafibm over the planchet.

$.3.2.9  Insert the planchet into a new clean paper envelope on which
the sarnple number, customer name, and volume have been

inscribed.

AIR PARTICULATE FILTERS: Position two-inch diameter filter papers

i front of the detector without change in geometry,

VEGETATION AND BIOLOGICAL MEDLA, e.g., food crops, fish, soils,
ete.: Load into tared 300 or 150 ml. plastic bottles or 1-liter Marinelli

containers. Determine and record the net weight of the sarnple.

CHARCOAL CARTRIDGES: Position charcoal cartridges on the face
only of the detector or on the face of the detector and ap to four

(depending on the munber of charcoal cartridges in the weeldy set) around
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the cylindrical surface of the detector. I£1-131 is observed, individually

recount each cartridge, positioned on the face of the detector,

9.3.6 IN-PLANT SAMPLES FOR CE-141/CE-144: Refer to Appendix A. for

sample preparation and chemical separation and purification.
Calibration of Equipment For Gamaa Ray Spectroscopy

The standard sample container geometries are the 1-liter Marinelli container,
300 ml. and 150 ml polyethylene bottles, 2-inch diameter filter paper, a charcoal
cartridge, and a 2" staginless stee] planchet. Mixed ganoma ray standards traceable
to the National Institute of Science and Technology or best available are used to

calibrate the various standard geornedries.

Each standard is initially counted on each gerrnanium detector and an efficiency
versus energy curve 1s detenmined for each geornetry for the energy range of

approximately 50 KeV to 2 MeWV.

On an on-going basis, once a week the check source standard is counted on each

detector for energy, efficiency, calibration and resolution. A rnore detailed
calibration procedure is deseribed In PRO-042-44, “Calibration of Gamma Ray

Spectrometers.”

Samyple Cownting

6.5.1  Verify that the samples contain the sare sample mumbers as on the
accompanying Radiochemical Work Sheet——Gamana Spec.
8.5.2  Write counting sequence mumbers on the work sheet following the order

that the sample numbers appesr on the sheet. Begin with the number 1 if
starting a new sample counting group; otherwise, use the number which

follows the last sequence mumber assigned.
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9.5.3  Write the counting start date and the number of the gamma-ray

spectrometer wsed on the Radiochemical Work Sheet.

9.5.4 Measure an aliguot of sample in a standard geometry (one that has been

calibrated). Record the amount on the worle sheet,

g5 4

Place the standard geornetry with the sample aliquot on a shielded Ge(lLi)
detector and gamma count for a period of time that will meet the required

sensity Vl Ty of measwrsment.

9.5.6  After the counting period the Nuclear Data system performs a peak search
and identification. Print the ganuna spectrum and/or store the spectnom on

the appropriate computer-compatible device,

9.5.7 Caleulate the radioactivity of the garmuma emitters present in the sample.

9.5,

For greater counting efficiency, reduce the size of the test source, as in
Step 9.3.2. This will allow a greater amount of laboratory sample to be

counted in a more favorable geometry.
Calenlation of the Sample Activity or of the MIDA

9.6.1  The Nuclear Data system performs a peak search and identification of all
photopeak energies. The photopeak regions of the spectrum are integrated
and the area under the baseling continwum is subtracted to determine the
true photopeak area. Isotopes are identified by their appropriate
photopeaks, and ratios to each other wher more than one gamma photon is

emitted by an isotope in the sample.

9.6.2 Radionuclide concentrations, A, (or detection lmit based on the
background if no peak is observed) are calenlated by for a lbrary of

isotopes in pCi:
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AﬁmtrgT“u;HWWV , where:
e .“4!‘,‘4
C = pet count rate, cpim, in the peak area above the baseline
coptinuwm
B s the gamma ray abundance of the radiomachide being measured

(ganmrnas/disintegration)

E = detector efficlency (counts/gamrma) for the particular photopeal:
energy being congidered

vohlume (or mass) of sarople aliguot used (liters or gram)

2.22 = conversion facter from dpm/pCi

9.6.5  The caleulation includes the efficiency of the detector for each gamnma ray
energy and for the sample geornetry, the percent abundancs for the ganima
ray, the sample size, length of count, and references the results to the

collection date.

9.6.4 The results are typed by a line printer and then transcribed onto &
computer cornpatible format and manual data entry or directly by tape into

the Interim Report systern,
10,0 DATA AND RIECORDS MANAGIEMIENT

10.1 All laboratory data and ancillary information shall be documented in bound
laboratory logbools or appropriate worlsheets in permanent ink.  Appropriate
supervisory personmel shall review loghook entrdes and worksheets as required by

the TBE-ES Quality Assurance Program.

102 Corrections to recorded data in logbooks or on worksheets shall be noted by
drawing throwgh the incorrect data with a single line and recording the date of the
correction and the initials of the person making the correction. The correct data
will be recorded in ar unarmbipguous location in the immediate proximity of the

incorrect data,
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QUALITY CONTROL & QUALITY ASSURANCE

Sample duplicates shall be run to reet client requirernents or, at & minimum, as

required by the TBE-ES laboratory QC program.

Analysis blank and spikes shall be ran to meet client requirements or, at a

mininwm, as required by the TBE-ES laboratory QC progran.

A matrix spilke consisting of a sample spiked with an appropriate standard (NIST

traceable when possible) shall be ran to meet client requirements.

If any batch control sample fails laboratory established quality control criteria
(TWL-032-365, Section 9.1.2) or fails to meet specific client contract

recuuirements, the saraples comprising the controlled bateh shall be reanalyzed.

Alpha and beta counters used in this analysis shall be controlled as set out in

PRO-032-27.

The Laboratory Operations Manager or designee will interpret contro] charts.
Five percent of the plotted values are expected to fall outside the 2o precision
band on statistics alone. If a check source falls outside the +3o precision band,
another reading of the checle source shall be rade. If the second reading also falls
outside the 43 band, the counter is judged to be out of control & shall be taken

out of service.

A counter control chart may show trends without being out of control by the

above criteria. The Laboratory Operations Manager or a qualified designee shall
interpret these trends and take corrective action. It is good practice to investigate
trends which approach a 2 sigma control line. The instrument maintensnce log
shall be used to docurcent the occwrrence and interpretation of trends, and any

3,

corrective action taken.

When a counter is out of control, the Laboratory Operations Manager or the

person he/she designates will examine the check source for defects. Re-
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calibration of the counter may be necessary. New calibrations should be
compared to previous calibrations to identify major changes in counter operations.

Corrective action shall be documented in the maintenance log for that instrument.

When a counter is out of control for a given analysis, it may not be used for that

analysis. A label st be placed on the instrument indicating its status.

REFERENCES

EPA-600/4-80-032 ll«ﬁtnhwdlﬁummeWP"u;Adﬁqnm”memhwrRnanmmwzwwwrn
Drinking Water, U8, Environmental Protection Agency, Environmendtal
Monitoring and Support Laboratory, Cineinnati, Ohio, Augast 1980, Procedures,
except SM-19-7T1108, are based on Method 901.1 “Crarnma Brmitting
Radionuclides,” angmented for non-aquecus matrices by TBE-ES techmical

personnel,
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Al Do-Plamt Saople Ce-141L/Ce-144 Preparation and
Cherical Separation and Purification
ALl Samaple Preparation
This section describes how samples are aliquoted and prepared for chemical separations.

Wear a laboratory coat, disposable gloves and safety glasses while carrying out the steps

below.
ALLL  Agueons Samples

ALLLL Write the Teledyne sample norober or login mamber on a 50 ml
digposable plastic centrifinge tabe using a laboratory marking pen.

Also write the analysis on the tube,

ALLL2 Shake the sample container to mix, then withdraw 10 ml of saruple
using a disposable pipet and rubber bulb. Transfer the liquid to the
labeled sample tube. Different aliquots may be used according to
sarnple availability or desired detection Hmit. Write the measured

alicuot in the laboratory data book.

AL1.1.3 Test the sample for acidity by dipping a stirring rod into it, then.
touching to pH paper. If the samople is not acidic, add several drops
HCT from & dropping bottle, then stir and test again. Add deionized

water from a wash bottle to bring the volume near 20 ml.

ALLL4 Add 1.00 ml of standardized cerbum carrier solution (nominally 10
mg Ce/rol) to the sample using an Eppendorf pipet or a glass
volumetric pipet. Proceed to Section 9.4 for chemical separation

procedures.
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ALLD Resin Sanples

A11.2.1 Resin samples are leached in 6M HCL without heating, then are
filtered. The filtrate is diluted to 100 ml, then measured aliquots are

taken for various analyses.

AL 122 Write the Teledyne sample number on a new 150 nal bealer. Obtain

the tare weight of the beaker using the analytical balance. Record

this figure in the lsboratory notebook along with the client name,

sample mumber and sample type.

ALLZ33 Woring in a hood, use & laboratory spatula to scoop a representative
aliguot of the sample from its container into the labeled beaker. The
size of the aliquot will vary according to sample availability, overall

sample activity and desired detection Limit.

Al 124 Reweigh the sarople bealcer and record this gross weight in the
laboratory noteboolk, Subtract the beaker tare weight and record the

sample aliquot weight. Also note whether the sarople is dry or wet.

NOTE: If the sample is wet and client wants results on a dry basis, place
the sample beaker under heat lamps or in a drying oven and dry it
before taldng the final weight. Inrare cases the client wants results
on both a wet amd dry basis. In these cases take a final weight on

both a wet and a dry bagis.

ALL2S Working in a hood, pour 6 M HC from a beaker into the sarnple
beaker, covering the sample with about 75 ml of liquid. Allow the

sample to leach for 2-8 hours without heating.

AlL1L.2.6 Fold a glass fiber filter in quarters and place in a plastic funnel.
Place the fimnel in the mouth of a new poly bottle which has beer

merked at an appropriate volurne level and which has been labeled
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with the client name and sample nurober, Filter the sample into the
bottle, washing the resin with 6 M HC1 and with water. Discand the

filter and resin into a radioactive solid waste container.

ALLZT Add deionized water to the bottle, flling to the volume marle.. Screw

ot the cap and shalke to mix.

Al.1.2.8 Use a digposable pipet to draw a measured aliquot (uswally 10 )

from the sarople bottle, transferring it to a 50 ml plastic “C” tube
labeled with the sample number and the analysis. Record the
rneasured aligquot and the dilution inforrnation in the laboratory

notebook,

ALLZS Using a calibrated fixed or adjustable volume pipet, add 1.00 m]

standardized cerivm carrier (nominally 10 mg Cefral) to the sample.

Proceed to Section 9.4 for chernical separation.
Other Solid Samples

Solid samples other than resin are leached in 8M HNOsy with heating, then are
filtersd. The filtrate is diluted to an appropriate volurne, then measured

aliquots are taken for various analyses,

ALL3.1 Write the Teledyne sarople number on a new 150 ml beaker. Obtain
the tare weight of the beaker using the analytical balance. Record
this figure in the laboratory notebook along with the client name,

sample nurnber and sarople type.

ALL3.2 Working in a hood, use a laboratory spatula to scoop a representative
aliquot of the sapiple from its container into the labeled beaker. The
size of the aliquot will vary according to sample availability, overall

sample activity and desired detection limit
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ALL3LS Reweigh the sample beaker and record this gross weight in the
laboratory notebook, Subtract the beaker tare weight and record the

sample aliquot weight, Also note whether the sample is dry or wet.

NOTE: If the sample is wet and client wants results on a dry basis, place
the sarnple beaker under heat lamps or in a drying oven and dry it
before taking the final weight, In rare cases the client wants results
on both a wet and dry basis. In these cagses tale a final weight on

both a wet and a dry basis.

AL L34 Working in a hood, pour & M HNO. from a beaker into the sample
beaker, covering the sample with about 50 ml of Hquid, Place the
beaker oo a moderate hot plate (setting near 2) and allow the sample
1o leach for 2 howrs or longer, adding deiomized water as necessary,

Remove the sanople beaker and allow to cool.

ALL3S Fold a glass fiber filter in quarters and place in a plastic funnel.
Place the furmel in the mouth of a npew 150 ml poly bottle which has
been marked at an appropriate volurme level and which has been
labeled with the client name and sample manber. Filter the sample
into the bottle, washing the solids 8 M EINQy and with water.

Discard the filter and resin into a radioactive solid waste container.

ALL3G Add deionized water to the bottle, filling to the volume mark. Screw

on the cap and shake to mix.

ALL3T Use a disposable pipet to draw a measured aliquot (usually 10 mil)
frorn the sample bottle, transferring it to & 50 ml plastic centrifuge
tube labeled with the saople number and the analysis. Record the

measured aliquot and the dilution information in the laboratory

notebook.
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Using a calibrated pipet, add 1.00 ml standardized cerium carrier

(mominally 10 mg Cefml) to the sample. Proceed to Section 9.4 for

chemical separations.

Chemiical Separation and Porification

This section describes the isolation of cerivm by precipitating, the fluoride, then the

hydroxide, then the oxalate, Wear a laboratory coat, safety glasses and disposable gloves

while carrying out the following steps. Exercise extreme cantion when worldng with

HF,

ALY

ArZ1

AL2.1.2

ALZLI

AL2.1.4

ALZLS

Add deionized water from a wash bottle to the sample tube to bring

the liquid level to near 20 ml.

Wearing a laboratory coat, disposable gloves and a face shield or
safety glasses with side shields, and exercising extreme cawtion,
add approximately 3 ml concentrated HF from its plastic squeeze
container to the sample tube. Stir with a glass rod, but do not leave
the rod in the sample tabe. Using a deionized water wash bottle,

rinse the rod while withdrawing it from the tube.

Malke a hot water bath by partly filling a 250 ml or 400 ml bealer

with tap water and heating on a moderate hot plate (setting near 3).

Place the sample tubes in the bath to precipitate Cel'y, Remowe

sample tubes from the bealcer and place im a raclk to cool.

Ecpaatize the Hguid levels in the sample tubes and centeifiage for 10

mirtes. Decant and discard the supernate into a radwaste bealcer.

Rinse the precipitate by adding approximately 5 ml deionized water
to the sarople tube from a wash bottle. Stir with a glass rod, then

rinse the rod while withdrawing it from the tube. Equalize liquid


http:rithdrll(wi.ng

AL22

AlLZ3

levels and centrifuge again for 10 minutes. Decant and discard the

supernate into a radwaste beaker.

A1.2.1.6 Dissolve the CeFy precipitate by adding 1 ml satwrated boric acid

(H:BO3) solution, then 1 ml concentrated HNQ;, Stir (and heat in a

water bath if necessary) until the precipitate dissolves.

Precipitation of Ce(OE),

Al2.2.1 Add deionized water from a wash bottle to the sample tube and bring

the liguid level to near 20 ml. Stir and add concentrated NFELeOH
from a dropping bottle until the solution is basic and particles of

Ce(OH)s form. Do not heat.

A1.2.2.2 Centrifuge the sample for 10 roinutes immediately after the

preceding step, Discard the supernate into a radwaste beaker,

A1.2.2.3  Add 5 rol 2M H,804 to the sample tube and stir with a glass rod to
break up the precipitate. Add S rol deionized water and heat in &
water bath for a half hour or longer to dissolve the precipitate. Sorne

particles ray renain undissolved.
Precipitation of Cep(CyOy)s

ALZ3T With the sanaple tube still in the water bath from the previous step,
add approxirmately 20 mi saturated ammonium oxalate from a
beaker, Stir, then continue heating in the water bath for 20 mimnites

or longer to precipitate ceriurn oxalate.

AlZ3.2 Remove the sample tube and place it in a rack to cool. Proceed to
section 6.0 to mownt this final precipitate for gravirnetric yielding

and garmrna connting,
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Mounting the Precipitate

Prepare a 2.8 cm No. 42 ashless filter paper dise for each sample by mounting
it on a vacuwm filtration apparatus and rinsiong with deionized water and

ethanol.

Place the prepared discs in 4-way partitioned petri dishes which have been

marked with sequence nurnbers (one mamber per partition, beginoing with 1).
Write corresponding sequence numbers begide each sample rounber entry in
the laboratory data book. The sequence mumber indicates the correspondence

between a filter and the sarmple which will be mounted on it.

Place petri dishes containing prepared filters in an approximately 100°C hot air
oven for 10 nunutes or longer to dry. Remove petri dishes and allow to cool in

a desiccatar.

Weigh the filter discs on the analytical balance using a clean spatula to handle
them. Record this tare weight beside the corresponding sequence number and
sarmple number in the laboratory data boole. Talke care to replace each filter

after weighing in the numbered petri dish partition from which it came.

Using a laboratory spatula, talce the tared filters in sequence marnber order and

transfer to the vacuum mounting apparatus. Wet with deionized water, Using

the laboratory data boolc to establizh the correspondence between sequence:
number and sample munber, filter each sample from its centrifuge tube onto its
corresponding filter disc.

Rinse precipitate on filter with deionized water and then with ethanol. Transfer

<mﬂhﬁMﬂﬁﬂmnmmmwnmmmﬁmpummmuﬂmmkKmhmmmﬂwmdpmﬂtmm

partition from which it came. Place petri dish in a 105-120°C hot air oven. for

10 roinutes or longer.
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A1.37  Rernove petrl dish and allow to ool in desiccator. Weigh filters on the
analytical balance within 5 mimutes of rernoving from the desiceator. Write the
weights beside the corresponding sequence numbers in the laboratory data

book, Return each filter to its original partition in the petei dish.

ALZR  Write a gurnmed label for each sample designated Ce-141, Ce-144, or both.
All labels must contain the sarnple pumber and customer. Fix each label to the

back of a nylon planchet.

AL39  Using the laboratory data book to establish the correspondence between sample
number and sequence number, transfer each filter to its planchet and fix in
place with a 2-inch piece of Mylar film and a mylon ring. Trioo excess Mylar

with scissors or a razor blade,

AL310 Subtract filter tare weight from final weight for each sample. Write the
difference (mount weight) in the laboratory data book. Divide the mount
weight by the corresponding carvier yield figure (written on the ceriwm carrier
flask) to obtain chemical yield, Enter the cerbum yield percentage in the

laboratory data book.

A1.3.11  Using the laboratory data bool: as & guide, begin filling out & Radiochemical

Work: Sheet for each sample. Enter sample nurnber, company name, analysis

=141, Ce-144, or both), collection date, aliquot used, sample type, chernical

yield, and analyst’s initials.

AL1.3.12  Submit finished planchets and work sheets to the Counting Room for
[ g

radioassay.

AL33 ]Wmnminﬁ~<mnﬁ3$
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libration and Comtrol of Alpha and Beta Couwnters
SCOPE & APPLICABILITY

Calibration of cotnters used to detemmine o and/or f activity is performed to sstablish the

counting efficiency of the nstomment. The counting eff

aney establishes the oumber of
%MmmﬂmﬂmwmwﬂmwdMHMMMMMWmmﬂMMmmmmnﬁmmmmﬂmﬂﬂﬂmﬂmm
compared to the auober emitted by the source. Efficiencies are plotted as a fanction of
sample mass resicdue,

Counters used for gross alpha and gross beta determination are calibrated by counting
aliguots of madioactive stand ard solutions which have been evaporated together with
varying amounts of chernical salts to derdve selfabsorption curves, Beta counters used
for analyzing chemically separated species are calibrated by precipitating 2 standard
solution of the desired isotope along with an ioert carrier. The standard is mounted in the
sarne geornetry as a saople and is counted to derive counter efficiency

Routine control of alpha and beta counters is established by counting check sources and
blanks., Check source results are plotted on control charts ingcribed with lines showing
the mean, £2s, and £3s precision levels. Baclkground readings are reconded on control

charts inscribed with lines showing the meximuum and mindiomom acceptable levels.

e

STMMARY R MIETEOD

Automatic proportional counters are used for measuwrement of gross alpha and gross beta
analyses for all sample media, The preparation of different sarnple types is described in
separate procedures. The final “meunting’” is in a 2-inch steel planchet, which is
positioned in the counting instrument. Alpha and beta standards are also prepared and

rneasured in 2-inch plancheats.

Alpha standards are prepared by dibuting Am-241 or The-230 standard solutions (traceable

to NIST) and by evaporating meagured aliquots in planchets. The efficiency of the
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instrument is then deteroained by dividing the cpm measured by the known dpm value.

Routine messwremnents of check sources are plotted on control charts.

Absorption (called self-absorption) of alphas by the sample mass o the planchet (ths

reducing the count rats) is determined as follows,

A sed of alpha standards of known activity of An-241 or Th-230 is prepared by adding
lenown amounts of standard to 2-inch planchets, Chlorides are converted to nitrates in all
alicquots by evaporating with concentrated HINOy in glass beakers, Each of the prepared
standard planchets is evaporated with varying smounts of NepCOy salt. This salt has
besn shown t have the same self-gbsorption properties as finely divided silt. Residuoe
weights between 0 and 1.5 grams are disteibuted io 2-inch planchets, From the
radiometric determinations a self-absorption curve is constructed with the apparent
ingtrunnent efficiency monotonically decreasing with increasing “mount weight.” Az

ession of this curve is stored in & compuater and is referenced during data

algebraic exy

reduction to yield the counting efficiency comresponding to the measured wount weight.
Deternainations of beta counting efficiencies and self-absorption curves are sirvilar to the

methods used for alpha, Beta standards are prepared by dihating Cs-137 standerd

solutions (traceable to NIST). Measured aliquots of these solutions are evaporated in
planchets to prepare standards in the same geometry used for coumting samples. Self-

absorption curves are prepared by evaporating standacd solutions with varying weights of

b

NagCOy salts. Beta check sovrces are comnted rontinely and the results are plotted on

control charts.

DERINITIONS

MEDS - Materizl Safety Data Sheet

INIST - National Tastitate of Standards and Technology

TBE-ES - Teledyne Brown Enginecring — Environmental Services

v
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HEALTH & SAFETY WARNINGS

Al a roiniomum, personnel perfonming this procedure are required to wear the following

d:

isposable gloves,

12 Ry

protective equipment: laboratory coats, safety glasses, and

When using or preparing reagents that consist of concentrated canstic or acid materials or

solutions producing excessive heat, the analyst is reguired to wear an apron over his/her

el @

leboratory coat and an appropriate face shield over hisher safety glasses

Al potentially hazardous or hazerdous reagents must be prepared and/or used cnly in a

hood,

MEDEs (Material Safety Data Sheets) are available in locations convenient to the

lahoretories and in the Safety Mavager's Office. Refer to these for other specific safisty

b

instructions for chemicals and reagents.

Appropriate precautions, as specified in the Laboratory Radiation Protection Program

(RPP) Mannal, will be followed when handling radioactive material.
CALTTONS

Samples which appeer to be hygroseopic are dried again under heat larps just prior to

(::mm1:i:u;glg;.

INTERFERENCHES

Chlorides present in a sarople avs incompatible with the steinless steel planchet.

Heavy concentrations of organde material may interfere with analysis via self absorption

PERSOMNNEL QUALIETCATTIOMNS

Analysts performing this procedune must be trained, qualified and certified in accordance

with the TBE-ES Quality Control Manual TWL-032-365, Sections 2.2 through 2.9
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inclugive, Procedure specific training documentation for designated analysts is

madntained in the QA office.

7.2 1vaﬂ:mHmmmwnmypmhmmmu;mnwhmwmhumdwﬂdeM%wmwvmmmmﬁl

observation of a sendor technician cartified to perform this procadure,
8.0  BEQUIPMIENT & SUTPPLIES

8.1 Alpha aod Betn Coanter Calibiration

o Bach o and B connting instrument, e.g., low level gas flow proportional countecs
o Worle shests

v Aerosel solution

o Delonized water

o Volumetric glassware, as needed to obtain steodacd activities near 1,000 dpm

o Btainless steel covnting plancets, 27 and 1"

o Heat lamps

o Dessicator

o Analytical balance

o NIST-traceable standard sohations, with certificates: Aro-241 (for alpha), Cs-137 (for
beta) - others can be used to accornmodate client requirernents

o Chemical salt solution, e.g., 0.1 g/ml sodivm carbonate (NayCOy)

8.2 Beta Covnter Calibhration

o Each beta counter instrument, e.g., low level gas flow propedional counders
o Dejonized water

o (Flass stirring mod

v Volumetric glassware, as needed to obtain stindard activities near 1,000 dpm
o Centrifuge tubes

o Filter discs

o Nylon planche

o Mylar to cover prepared planchets

v NIST-traceabls standard solution of desired nuclide, with certificate
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o Carrier, as defined in the radiochemical procedize

o Other reagents, as needed for l'n-t"l‘niu'wtim] of the final 'P‘rwi'r-‘i'p"ii'nﬁ:: as stated in the
respective radiochemical procedure (e.g., for 1-131, precipitation of palladivmn iodide
section of the radioioding procedum:)

PROCEDURE

Calibration of Gross Alpha and Guross Beta Counnters

The laboratory manager or a person be designates will perforrn calibrations. This is done

once per year and when control charts indicate efficiency change.

9.1.1  Obtain an NIST traceable standard solation of Am-241 (for alpha) or Cs-137 (for
beta), Other maclides may bewsed as stancards in ordér to accommodate clients'

requirements.

9.1.2  Dihate the standard cuantitatively in volumetric glassware to obtain an activity

near 1000 dpro in & few ml voluoe, Beep a record of all dilutions in the

Standards Log along with copies of the certif

ate, FEntries showld be dated and
initialed.

9.1.3  Label 10 or more stainless steel connting planchets and obtain thelr tare weights
using an. analytical balanee, Pipet equal aliguots of diluted standard

(approximately 1000 dpra) into each.

9.1.4  Add varying amounts of chemiesl salt solution (e.g., NayCOsy, 0.1 gfml) to the
planchets such that a residue weight range of O 0.15 g (or greater) is
represented, Add a drop of aerosol solution to each planchet, then add deionized

SN N Y1

water to bring the Hepuid Leved 1o that usaally obtained when processing samples.

9.1.5  EBwaporate the filled planchets to dryness under beat lamps. Allow them to cool
and store them in a degiceator. Re-weigh to determing residue mass for each
planchet and record these figures. To deterraine whether moisture has been
assimilated by the residue, the weighing operation may be repeated at toes

churing the calibration period
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9.0.6  Cownt the evaporated standards for approximately 50 mimues (or 10,000 counts)

each on the instroment to be calibrated. Deteroine dpro. of the standards at count
time by apnlying the decay factor from reference date to count date, Caleulats
counter efficiency by subtracting background cownt rate (eprn) frorn the count rate

of the stendacd (cpm) and then dividing by the activity of the stendard (dpm).

9.1.7  Record planchet tare wedghits, final weights, end regidue masses on a work sheet.
Also record the identity of the mdioactive standard vsed and the aliqnots talken.
Inclnde a copy of this sheet in the maintenancs log of the: ingtroments calibrated.
Also inchde the instroment printowt from the standards, and the caleulated

efficiency for each residue rmags wsed.

015 Plot counting efficiency against residoe mass. 7t a mathematical function b the
data and draw this interpretive curve on the plot. Record the plot and the equation
of the function in the instrument maintenzoce log, Implement the equation in the

; conputer programs used in date reduction such that: a sample activity will be

calenlated vsing a counting effiviency appropriaie to its residue mass.
9.2 Calibration of Beta Counters Used for Nuelide Analysis

The laboratory menager or a person he designates will perforom calibrations. Step 9.2.11

(determining Cs-137 efficiency and scaling to obtain vales for other nuclides) must be

performed at least once a year and when control charts indicate e

of

Other steps (preparing a new standard of a nuclide) most be performed once every 3

ficiency changes.
YEADS.

9.2.1  Obtain an NIST traceable standard solution of the nuclide and a copy of its
certificate.

6.2.2 Dilute the standard quarditatively in volumetric glagsware to obtain an activity

near 1000 dpro in a few ml vohime. Keep a record of all dilutions in the standands

log slong with a copy of the certificate. Entries should be dated and initialed.
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Normally 4 or more standard naovets are prepared ot & tiee, Pipet aliquots of
diluded standard into centrifoge tubes that are numbered sequentiafly. The
aliquots showld represent near 1,000 dpm at the anticipated count time. Record

the aliquot used on a calibration data sheet.

sfer to the radiochernicel procedurs for the nuclide being tested. Using a pipet,
add standardized camder to ench tube, The quantity of carrier may be diminished
froma that indicated in the procedure so that the resulting standacd will contain a
precipitate mass MmﬂnumwmﬂﬁMTm analysis. For example, if 1-131 yields are
typically T5%, three-fourths of the uswal jodide carrier volume may be used in
preparing the I-131 standard, Record the precise vohnne wsed and the carrier

concentration.

Add approximately 5 ml dedonized water to each mbe, and stir with a clean glass
rod. Refer to the radiochennics] procedurs to find bistructions for final

precipitation. For example, for prepaving an 1131 stand

lard redier to the

"precipitation of palladiom iodide” section of the radioiodine procechre,

Carry ot the final precipitation described in the procedure. Collect the
precipitate on a filter dise and determine gravimetoie yield as indicated. Mount on
a nylon planchet and cover with Mylar according to the procedure, Record filter

tare weights, fnal weights, mad chemical vields on the calibration data sheet.

Count the preparsd standands for 10 minates in a single counter to determine
waiformity. Divide each stamdard's count by its yield and compare the quotients.
Reject a. standard if its count differs from the rest of the growp by 3 standard

de%Mmr'ﬁNIanmw

Count a standard in each detsctor to be calibrated for a mindmuarn of 10,000
counts. Record cowoter maunber, standard number, counting time, counls, and

counter background. D etenmine dpm. of the standard by applying decay and yield
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corrections to the activity derived by dilation. Divide net cpro by standard dpm to

derive efficiency. Record all data in the maintenance Jog of the instrarnent.

9.2.9 D@hnnmvlhl!'vmrwmchmrmwcmemﬂﬁuwnvm1nM‘W|iud&1mu@

Cs-137 standards.

9.2.10 Caloxbate and record an efficiency ratio of the muclide under test to that of Cs-137.

Pt

Post & mevised 1 tniMmmmuﬂMumuermmdeMawﬂmmMm

0.2.11 I a counter must be recalibrated when standards for varions nuclides are not
available, calibrate for Ce-137 (Step 9.2.9) and apply the most recent efficiency
ratios to obtain values for the other noclides, Record all details of calibration and
efficiency determination in the instnunent maintenance log, Post a revised list of

counter efficiencies for use in data reduction.
DATA AND RECORDS MANAGEMENT

All laboratory data and ancillacy Duformation shall be documented in bound labocatory
logbooks or appropriate worksheets in pemmanent ink. Appropriate supervisory personnel
shall review loghoolk entries and workshests ag requived by the TBE-ES Qualit

Assurance Program.,

Comrections to recorded data in logbooks or on worksheet ;mmum'mmﬁhvmnwﬂ%
through the incorrect data with a single line and recording the date of the correction and
the initials of the person making the corvection. The comrect data vl be recorded in an

unambiguous location in the inmediate proximity of the incomrect data.

Each standard lists the anofactarer of the nuclides, the certificate mumbers, nuclides,
and activities of the noclides at a reference time. The counting of the standards are
recorded ina log containing the sequential listing of every sample (inchuding
backgrounds and standards) by detector serial number, The start date and time and
curation of count: are recorded. The spectram is storsd and transferred to various data

atorage media for archival purposes.
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1.0 QUALITY CONTROL & QUALITY ASSTURANCE
LY »

101 Control of Gross Alpha and Gross Betn Couwnters
Control of gross alpha and gross beta counters is established by analyzing checlk sources
and blanks, comparing the readings to their acceptance regions and plotting them on

coptrol charts., The check: souree for monitoring gross beta performance is one of the

Cs-137 mounts described in Section 11.2. The check source for monitoring gross alpha
performance is the same as the evaporated Aro-241 standard described b Bection 6.1

Blamks are plain 2-inch diameter stainless steel planchets of the kind used for samiples.

1101 Include a blank planchet in wach grovp of samples counted.  Also inchade the
check source (alpha and/or bets, as appropriate) in each group, Checle sources
mst be read after changing counting gas cylinders. Platean omast be e
(Department of Eoergy requirement).

1112 Record the count rates of blanls and check sources o the monthly log, Gross

alpha backgrounds are acceptable if they are in the range 0.02-0.20 cpm. Gross

beta backgrowads are accepteble if they are in the range 0.5-3.0 cpm. Compare

check source readings to the control lirnits written in red at the top of the log page

to determine whether they are in the acceptance region,

i

NOTE: The check source acceptanes region is the =3 sigma band caleulated from check

source readings talken. nesr the calibration date. The acceptance region is

corrected for radivactive decay each month to derive control Hrits fhat are

vritten in red in the monthdy log,
11.1.3 If check source or blank readings fall owtside the acceptance region, repeat the
meagurement. [f the second reading also falls outside the acceptance region the

comter is judged to be out of econtrol for that analysis

12} »

1114 When a counter is out of control for a given analysis (alpha or beta) it may not be

used for that analysis. Samples counted after the previous acceptable reading
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magt be recounted on a different coumter for verification. A label nanst be placed

on the instrement indicating its status if it is not in use.

When & counter is out of control, the laboratory manager or the person he

designates may excarnine the check source for defects. He may:

o Investigate the eloctromic systemn for malfiznetions
o Adjust the detector potential or re-analyze the plate
o Dizmantle the detector and replace or clean elements

o Determine & new eficiency for the counter and revise the control levels.

Corrective action must be documented in the roainternance li'!'E' for that instrument.

Plot check source and blank resulis on their respective control charts after each
moeasuremnent. The checl: source plots show the mean, 428 and £35 control nes

derived from checl source readings teken near the calibration date (see note

above). The backgrownd plots show the conteol limits stated in Section 11.1.2.

The laboratory marage:

ger or a person he designates will interpret control charts. A
counter control chart may show trends without being out of control by the above
criteria, The laboratory manager or his designee will interpret these trends and.
take corrective action aceording to his judgment. It is good practics 10 investigate
trends which approach a 2 sigma control line. The instroment maintensmee log
should e nsed to docwment the ocewrence and interpretation of trends, and any

corrective actinn taken,

Control of Beta Couwnters Tsed for Nuclide Analysis

Control of beta counters is established by analvzing check sowrces and blanks, cormparing

the readings to their acceptance regions, and plotting them on control charts,

Checl: sources ars thﬁhMMMmﬂmrphmwhwﬁ(\wmmmumv(m']i;denn‘v A separate

checl source is assigned. to each counter. They are not used to derive efficiencies but

serve 10 monitor consistency of counter performance.
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There are 2 kinds of blanks., The "regular” blank consists of a plain paper filter dise
movnted with Mylar fileo on g Ldinch dismeter planchet. The “absorber” blanl consists
of & fberglass filter disc mounted in the sae way. This latter blank is counted with an

&0 mglemn? aluminum absorber for deriving backgrowds for the Se-B9 analysis.

11.2.1 Check source readings are taken each working weeskday and after each change of

sownting gas. Lnsert the appropriately labeled sowres into each counter and set the

fimnfng interval for 10 minutes, Adter cownting is complete, record the cpm. beside
the comresponding date in the menthly log, Compare check soures readings to the
control Hmits written in red ot the top of the log page to determine whether they

are in the acceptance regiom.

WOTE:The check source acceptance region is the &3 sigma band caleulated from checle

sonree readings taken near the calibration date. The acceptance region is
corrected for radioactive decay each month to derive control Hmits that are
written in red in the monthly log,

112.2 If a checl source reading falls outside the acceptance range, repeat the
rneasurement. I the second rmading also falls outside the acceptance range, the

counter 18 judged to be out of control.

11.2.3 Connt regnrlar and absorber blanks overight to determine counter backgrounds,
Read and record these as often ag the connting load perrits, generally once or
torice per week, [n addition, count a repulac 200 mimte blandk every weelc
(usvally on Monday). Lfits Z-sigma counting error band does not include the
pnﬂdwma0vmmﬁghhwmwmmeMmMﬂmm%@mmmmiJmnmmwwwmmﬂmmﬂﬂﬂnkxnmmﬂma

counted on that night. Regular blank readings are acceptable if they are in the

range of 0.1 o 1.5 opm. The laboratory noanager may choose not to use & counter
if its background is in the high part of the aceeptance range.
11.2.4 When a cowater is out of control, it may not be used for analyzing samples.

Sarnples counted after the previous acceptable reading must be recounted on. &
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different counter for verification. A label moust be placed on the instrucoent to

indicate its statug iF it is not in use,

When a counter is out of contral, the laboratory nanager or the person he

degipnates may examine the cheok souree for defects. He nay:

o Jpvestigate the electronic systena for roalfunctions
o Adjust the detector potential
o Dismantle the detector and replace or clezn elements

o Determine anew sfficiency for the counter and revise the control levels

Work on the counting system 15 docurnented in the maintenance log.

Plot check souwrce and blank results on their respective contrel charts after each
measurement. The check source plots show the mean, +28 and +£3s control lines
derived from checle source readings taleen near the calibration date (see note

above). The backpround plots show the control limdts stated in Section 11.2

The: laboratory manager or a person he designates will interpret control charts. A
counter control chart may show trends without being out-of-control by the above
criteria. The laboratory manager or bis designes will interpret these trends and
take corrective action according to his judgment. Itis good practice to investigate
a trend which approaches a 2-sigma control line. The instrument maintenance
log should be used to docuwment the oceurrence and interpretation of trends, and

any corrective action talen.

120 REFERENCIES

12.1 Thers are no external references that pertzin to this procedure.
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CALIBRATION AND CONTROL OF
CrAMMA-RAY SPECTROPHOMETERS

SCOFE & APFLICABILITY

Cranma, spectroscopy is used to identify and guantify gammea-emitting
radionuelides, Advantages of this techoique nclade:

o Abdlity to simultaneously measmere more than one radionuelide

o Potential for quick tuenarotmd times

o Minimdzation of sample moaipulation

o Qption for nondestroctive measurements when sensitivity and interferences
are not at issue

e Option to employ cheeoical separation, purification, or size reduction (e.g.,
evaporation, co-precipitation, compression, or ashing) procedures to enable
greater connting efficiencies

o Ability to wse relativel

v lage sanple sizes to reduce measurement uncertaioty
BESOCT

ated with subsampling at the laboratory.

Calibration of the gamoma-ray spectrometer establishes the counting efficiency of
the instroment. These cownting efficiencies are specific to the radiomaclide (or

energy), the geometrical relationship betwesn the sowrce and detector (e.g.,
source-to-detector distances), and characteristics of the source material,
particularly those that affect absorption and scattering of the radiation, such as
homogeneity, density, Several different calibrations on a given detector may be
needed to aceornmodate requirernents for detection sensitivity, specificity, and

media,

For this procedure, five sample geometries are used for the analysis of varions

wh
roedia; a one liter plagtic Marinelli, a two inch diameter filter geometey, 300 ml

and 150 m] plastic bottles, a chareonl cartridge and a 2" stainless steel planchet

Habi}

geometry.
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SUMNMARY OF METHOD

Calibration stendards sre prepared for each of five sarople geometries, then all

23y

gamama detectors are calibrated with each standard once per year or after a

Wil

detector is repaired or newly purchased. Ones a wesk the check sowrce standarnd

vl

is counted on each detector for efficiency, energy and resolution checks.

Calibration verification shall inchade checls on counting efficiency and the
relationship between channel mumber and gamma. ray energy pecformed oo a day

of use basts along with performance checks on peak resolution using the full

width of pealc at half masdrun (FWHM). Background measurements shall be

performed each day of use, on at least a monthly basis.

Radioactive standards for the yearly recalibrations of efficiencies are prepared in
the samne geometries. Radiopuclide reference standards traceable to the Mational

Imstitmbe of Standards and Technology are nsed.
DEFINTTTIONS
]MHMSWIWMIMPwMMHDmMMMm

WIST — National Institate of Standards and Technology

TBE

S - Teledyne Brown Bngineering - Environmental Services

\erd

HEALTE & SARETY WARNINGS

At g rodnimurn, personnel performing this procedure are required to wear the
h%wmmm%mwwwwmmWthMwmm,-M$Mwwmmﬁﬁwwmm

Hiiv b

gloves.

When using or preparing reagents that congist of concentrated caustic or acid
materials or solutions producing excessive heat, the analyst is required to wear an
apron over his/her laboratory coat and an appropriate face shield over his/her

safety plasses,


http:d:lB]pOll::lbJ.cl

4.3

4.4

4.5

,
)1-

6.0

7.0

7.1

7.2

8.0

8.1

D D302502
Page 5 of 11

All potentially hazardous or hazardous reagents roust be prepared and/or used

cindy in a bood.

MSDE"'s (Material Safety Data Sheets) are available in locations convendent to the
]m]:u:n:aat:q:n ies and in the Safety Manager's Office. Refer to these for other specific

g M*y mstracticns for chemdeals and reagents.

Appropriate precavtions, as specified in the Laboratory Radiation Protection

Prograro. (REP) Manual, will be followed when handling radioactive material.,

CAUTTONS

The prinary precation in preparng standards is to maintain the activity level

below that which would create mote than a five percent “dead time” effect in the

electronics.

The temperature of the room is maintained at constant temperature with

Il'll.*i:!,'l:ll;xll‘JEL‘[]ELI:il:;El][].jy’ controlled air conditioning and heating units
INTERFERENCES-N/A
PRRSONNEL QUALIDFLCATICNS

Analysts performing this procedure moust be trained, qualified, and certified in
aceordance with the TBE-ES Quality Control Manval TWL-032-365, Sections 2.2

through 2.9 inclusive. Procedwrs specific training documentation for designated

analysts is roaintained in the QA office.

Analysts in traiging may perform this procedure only woder the direct supervision

and observation of & senior techmician certified to perform this procedure.
EOQUIPMENT & SUPPILILS

Cramaroa-Ray Spectrometer consisting of high resolution gemmanium detectors

connected to Nuelear Data acquisition and data computation systems. For each
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detector, 2048 channels (1 KeV per chaunel) or 4096 channels (0.5 ReV per

chamel) are assigned for pulse height analysis).
8.2 Standard sample container geometries, as appropriate:
w o L-Liter wrap arovod Marinelli containers
o 300 mL or 150 mlL bottles
o Zeineh filter paper for air particulates
o Charcoal cartridges
v 2-ineh stainless steel planchets

8.3 Use appropriate graduated cylinders and transfer pipets during the preparation of

the solutions cited in 8.2 above,
2.0 PROCEDURE
ol Calibration Sowrce Preparation

8.1.1  Calibrations are conducted using standard sources with identical counting
mJWMﬁhnw.umf&wnnnm=ux=mnﬂurmmMums;m3ﬂm:Lm soures for aoalysis.
Calioration sources can be any reproducible shape or size, but the

radiormelides must be undformly distributed theoughout. Important
considerations are geometry (shape), size, and homogeneity (uniforoity)

“of the source.,

Calibration sonrces are purchased from. a commereial vendor,
Accompanying certificates docwrnent the knowa activity and stated

uncertainty for each radiommclide.

Each standard in solation, upon arrival at TBE-ES after purchase, is

quantitatively diluted using a reagent roatrix specified by the instructions
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which accommpany thestandard. Each individwal connting standard is
prepared by volumetrie aliguoting of an approximate activity size. See

4

section 5.0 above,

9.1.2  Using the prepared standards for each geometry, calibrate all gamma
detectors as described in the ensuing sections with each standard once per
year or after a detector is repaired or newly parchased. Onoe a weelk: the
check sowres standard i conated on each detector for efficiency, energy,

and resolation checks.
Detailed Calibration, Procedure

Bach detector is calibrated for efficiency, energy and resolution at full width half
roaxicomm (FWEHM) once per year at various enecgies for each geornetry. This
procecdhre is repeated after a detector is repaired or newly purchased. Efficiencies
for other energies are caleulated by a computer using a curve-fitting program

using the above energy calibrations as reference points.

6.2.1 The energy calibration is performed by adjusting electronic discrirminators

andl arpplifier gains so that each channel of & 2048 chamnel pulse heiglt

analyzer represents one eV of energy andfor each chanpel of a 4096

charmel pulse analyzer represents 0.5 KoV and/or 1 Ke'V of energy of

energy respectively depending on desired photon detection.

$.2.2  Counting efficiencies for the varions panma energies (photopealss) are

deterroined from the activity counts of the NIST-traceable standards,

i

9.2.3 A counting efficiency versug garmnma energy curve i determined for each
container geornetry and for each detector that 1s to be used for sample
analysis. Known amounts of various radionuclides that emit gamrma
photons with energies well spaced and distribnted over the norral range

of analysis are used for this calibration.
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6.2.4  The detector efficiency, E, at a given photopealk energy for & given

peorastry is determined by uwsing 8 known goantity or concentration (for a
L . : i AULELRLLLY e

vohane geomeiry) of & gaouna eritting radionoelide, This is caleulated

by the data systern, as follows: ag follows

. where:

'™

Co= et cowmat vate, cpm (ntegfrated counts o the photopealk: above the
baseline continrum divided by the counting Hme o minotes

=

A = aetivity of radionuclide added to the given geometry container
(clprag

B = the gaooma ray abundance of the radionuclide being measured
(gamonas/disintegration)

Detailed Stability Checl: Proceduye
Fach weelk the check source standard 1s counted on each detector. The

efficiencies, mesobutions, and energy setings of the appropriate peales are

calenlated and periodically plotted onoa control chart. The length of count is

preset to a tinme swlficient to obtain counting statistics of 10% or better. If an.

electrical power interruption ocours, the check sowree standard is comnted on one
: [

detector of each of the data acepaisition systems after the power has been restored,

for efficiency, energy, and resolution. checks, After determoining that each sy stem

is fanetioning properly, a visual inspection of each spectiun in the acquisition
mede is made to assure that each detector is counting. After the repair or

purchase of o gamma detector, the efficiencies of each geornetry are performed
and revised if necessary, The 420 and 30 precision levels are determined by

averaging 15-20 roeasurernents of the stability check source,
Detector Backgroumeds

94.1 When a gamma-emitting isotope 18 present in a sample the gamma-ray

peal is identified by the software progra

. The software caleulates the
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number of counts o the peak attribautable to the {sotope by subtracting

background counts from the total count in the peak region. This is done
by setting & region on either side of the puale, determining the number of
counts in each region and performing a linear interpolation and subtraction
from the peak region, The background counts are part of the contimous
background spectrum of the detector. Tn some cases the background can
also have a contribution fom the Compton effect of a high energy
parnma-ray peak in the sample. Bach gaouna detector also has a few
gamrna-ray peaks in the contimaons background spectrum. The gaoona-
ray peaks are from naturally ccourring isotopes present in the detector and
surroundiog materials. The most cormmon isotopes are K40, Ra-226, and

Th-228.

ﬁﬂﬁ!1&%@wwﬂﬂmwwm%ﬂmm%ﬂﬁ%ﬂmﬂmdmmmmmmmﬂmnMMdby
operating the system withowt a semple for a 1000 minate period. The
garoma-ray peaks for the detected isotopes are identified and the counts
per second of each peak are determined and stored on a disk. Later when
the computations are being pecformed for sample activities the

background. information is retrieved and subtracted frora the appropriate

peeks befors the remainder of the calenlation is performed.
100 DATA AND RIECORDS MANAGENMIENT

10,1 All laboratory data and ancillary informeation shall be documentsd in bound

laboratory logbooks or appropriate worksheets in permenent ink, Logbook entries

)

o

and worksheets shall be reviewed by appropriate supervisory personnel as

~

recpuired by the TBE-ES Quality Assurance Program.

102 Corrections to recorded data. in Joghooks or on worksheets shall be noted by
drawing through the incorrect data with a single line and recording the date of the

correction and the initials of the person maling the correction. The correct data
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will be recorded in an wambiguous location o the imomediate proximity of the

ineoreact data.

10,3 Bach standard lists the menntacture of the maclides, the certificate numbers,
raelides, and activities of the ouclides at a reference time, The counting of the
standards are recorded in a log containing the sequential listing of every sample
(inchading vackgrounds and standards) by detector serial muober, The start date
and time aod deration of count are recorded. The spectrom. is stored and

transfereed to various data storage media for archival purposes.

1.0 QUALITY CONTROL & QUALITY ASSTURANCE

11,1 The efficiencies of the selected energies are plotted on a control chart inscribed
with lines showing the mean, & 2o, aod + 30 precision levels, The laboratory

manager or & person he designates will interpret the conteol charts, Pive percent

"

of the plotted values are expected to fall outside the & 20 precision band based on
statistics alone. f a value falls owtside the + 3o precision band, another reading

of the standaxd should be roade. 1 the second reading also falls outside the = 3o

band, the detector is judged to be out of control. An efficiency control chart can
exhibit o trend without being out of control by the sbowe criteria, nterpretation of
trends iy performed by the laboratory manager or by the person he designates. It
is good practice to investigate trends which approach one of the 420 precigion
lines. The rnean, +2o, and +30 precision lines are determined by averaging the

lagt 15-20 efficiencies (for each selected energy) from the previous yvear of the

weeldy stability check measurements, The vesolution (full width at half
maxdrourn) of each selected peak must not exceed 5.0 KeV. it does, another

measurement with the standard should be made. If the resolation stil] exceeds 5.0

KeV, the detector is judged to be out of control.

112 The energy of each selected peak st be within 4 3 KeWV of the correct garmma-

ray peak energy. If cone peak energy is outside + 3 KeV of the correct value,
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another measurernent should be made. I the energy is still outside & 3 Kev, the

Al D

detector is judged to be out of control.

1.3 When a detector is determined to be out of comtrol, the laboratory manager or the
person he designates will evaluate the detector and the electronic system to

determine the cause of the problem.

114 The detector is to be labeled not to be used w maalyze samples while desigoated

out of control. Corrective action nst be documented in the maintenance log loept

in the laboratory. If a senaple (or sanples) had been counted during a time period

for which the detector was judged out of control, the sample (or samples) are

counted a sscond time on a detector which is within control Yimits.
12,0 REFERENCRES

12,1 There are no extemal references which pertain to this procedure,
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1.0 SCOPE & APPLICABILITY

1.1 Control standards for balances ane necessary to assure high quality results for
gravimetric measurements. The purpose of this procedure is to define the steps to be
followed when checking balance cmhhnﬂmwxamlh)emahhﬂlmimwhr&mwmmmwmﬂﬂe
performance of the balances. Only balances meeting established control fmits ace to
beused. Balaonces not meeting these standards are tagged "Out Of Service" and are

removed from use watil repaired or replaced.

2.0 STMIVIARY OF MOETEOL

g

20 EMmevﬂﬂmmnndwm.thﬂmmmﬂMmmmoﬁMmmCﬂm%m%ﬂcmﬁﬂ%ﬂwﬂ%ﬁ
will be rmade each day the balance is to be used. The Laboratory Manager or
Supervisor of each area is respongible for assuring thar balance calibration checks are

made for the balances in each ares and that logbooks are maintained.
3.0 DEFINATIONS

31 MEDS — Material Safsty Data Sheet

3.2 NIST - National Institute of Standards and Techoology
3.3 TBE-ES — Teledyne Brown Boginesring ~ Envirormental Services
4.0 ]W&MUHH&HMHWIW”WAEN%N&M

4.1 ]Wm&mmﬁhﬂﬂrdMademwhwwmummﬂmmﬂymfmmmmeMMwmmML

50 CAUTIONS

51  Samples which appear to be hygroscopic are dried again under heat lamps just prior to counting.
6.0 INTERKFERENCIS.-N/A

7.0 lNﬂbMMﬂﬂW’MUAHWNfW1WUN“
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| i accordance with

A, and certi

the THBE-ES Quality Control Mamal IWL-032-365, Sections 2.2 through 2.9 inclusive, Procedure

P

specific traiming docurnentation for designated analysts is raintained in the QA office.

Analysts in traiving may perforro this procedurs only under the direct supervision and observation

of a sendor technician certified to perforn this procedure.
EQUIPMENT & SUPPLIES
w Calibeation checl: wedghts certified to NIST standards

Use appropriate graduated cylinders and wansfer pipets during the preparation of the solutions

o

cited n 8.1 above.
PROCHDCTRIE

Balance checls

9.1.1 Balances are calibrated by an external agency on an anoaal bagis. Calibration
checle weights are certified by an extemal agency on a triennial basis, A

calibration check will be made before each use day using this procedure and

cextified weights selected by the Laboratory Manager.
.12 Alogbook isprovided with the balance,

6.1.3  Check the level of the balance on the level built into the balance. Adjuost

balance legs notil the bubble is centersd in the window.

9.1.4  Inspect the balancs pan and chamber for cleanliness. If the balance is dirty,

note this fact in the log and report the condition of the balance to the Lab

Supervisor. Clean the balance as necessary before making checles.

.15  Cloge the balance chamber aud zero the balance. Using a clean cotton or nylon
glove or the forceps provided with the weights, place the first designated

welght on the center of the balence pan. Never allow the weights to contact
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any surface other than the weight box, the forceps, the balancs par, or the

glove,

8.1.6  Perform the weighing, allowing sufficient time for the pan to stabilize, and

record the roeasured weight in the log under the coluomm listing measured value.

6.1.7  Completes the calibration checl: using the rerpaining designated wei ghts,
9.1.8  Analytical Balmaces

9.1.8.1 Analytical balances shall be labeled with the manufacturer’s
serial mamnber, Balances are services and cleaned anmeally by
the manufacturer or & qualified representative to mees original
specifications. Calibration wei _1§§]Z“LE! are re-certified triermially to
NIST (class 8) weights by the manufactarer or by a qualified
representative, If “as received” readings from the calibration
vendor show out of tolerance conditions, the Quality Assurancs
Manager shall initiate an NCR and determine needed rechecks

of prior work that used the balance.

9.1.8.2 A cemtificate of service and calibration shall be issued and each
unit shall be labeled and dated with the last service and

calibration period.

0.1.8.3 The balence shall be zeroed and tested with certified class 5

wedghts teaceable to WIST each day that the balance is inuse
and the results shall be recorded in a log, The analyst will zero
the balamee before weighing a set of sarmples. If the balance is
not functioning correctly, it shall be removed from use. The
balance must be serviced and calibrated before it is put back in

use,
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11.1

by appropriate supervisory personnel as reguired by the TRE
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DATA AND RECORDS MANAGEMENT

All laboratory data and ancillary information shall be documented in bound lahoratory loghoolks

had

or appropriate worksheets in peomanent ink. Logbook entries and worksheets shall be reviewed

38 Quality Assurance Prograrm.

Corrections to recorded data in logbooks or on worksheets shall be noted by drawing through the
incorrect data with a single line and recording the date of the correction and the initials of the
person malking the correction. The correct déta will be recorded in an wnambiguous location in

the imrnediate proximity of the incorrect data.
RIEFERENCES

There ars no external references which pertain to this procedure,
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Model

Serial

QC ID#

Sartoriug

LCT2008

10101858

Q104

Suartoriug

ACTLOS

10100741

QCL05

Sartoring

LC12008

40010004

Q106

Denver

Al60

0053202

Q117




Attac .“.fll..ll..]l...]l,'I;;;f!-_ll._II. t M



I“m:iiiiiiiil e EM 111011906
‘ lI| :!ll ) 30 Saptember 1996
1 IIIIIIIIIHHHHIIII
q{ l|||) WS Ay Corps

~ of Englnears

BEN TN EEFUONGE AN M SO
L

S0il Sampling

.....

\\i.;

[

EENCHINER R MANLAL


http:111.1.11

dhpapaearcing B
Vigwal ldentfication of Soll Sarmghos

Bt Fledeh beomtilcation Toctumcpung

Vignal identification cechniques reported herein generally
yield results which are congistent with the Unified Soil
Classification System (ASTM I 2487, 1993; ASTM I
2488, 1 ‘W“¥KL¢ Army Engineer Waterways Expesiment
Seation, 1960).)  Because these wechnigues are primaily
vigual, subtle discrepancies may exist between the identi-
fications obtained in the field and the clagsifications
determined in the laboratory, Howewver, the resulis ane
meaningful pwovided the inspeceor malkes carefol and
congistent identifications.  See Chapler 13 for details on
handling and storage of sampleés and maintaining saom.
pling records.  The ingpector’s equipment reguirsd o
conduct these tests is Limited 1o a pocket lnife, scale,
magnifying glass, and a small container of dilwted hydo-
chioric acid.  Table E-1 cam be used ss a checlkdise for
conducting o systematic visual identification of a soil
samiple; it is also ngebol for locating the appeoprinte blie
andfor Cgure: which describe(s) a test procedure for visa-
allly identifying the soil,

Ead. Giraln Sk
The imspector muse fiest desermine whether the material

is coorse grained or fine gradeed,  To malke this detsmd-
nation, spread @ representative sample om o flat suface.

Dieterroine whether or not the predominant size faction -

ig discernible with the naked eye. Conrse-grained soils
vary from particles in excess of 75 o (3'in) in diame-
ter oo particles just discernible with the unaided. eye, such
a3 table sale or sagar, whersas Fne-grained soils are
microgcopic and submicroscopic, The predoninant mate-
ﬁMwM“WM'm'mw% is decaying wvegetadon matter
Table B2 and Figure B-1 ray aid in deteomining the
wrain size of the soil in question. T the predominant
matexial is coarse grained, follow the procedmres outlined
i pacagraph BE-da; if the soil is fine grained, follow the
prozedures outlined in paragraph E-20,

a.  Coarse-grained soils,

(1) Coarse fraction. Onee the soil has been deter-
mined to be coarse grained, further examination is

1‘mmmmuicmmimﬂmmmmwmmawumwMMIM
Appendix A '
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requized to deteomine the grain size distribation, the grain
shape, and the density of the in situ deposit G applica-
ble).  The gaadation of coarse-grained soils can be
described as well graded, poodly graded, or gap praded.
Table E-5 and Figaee BE-2 con be used in selecting the
appropriate descriptive wams,  Soil particles can also be
degerilbed according 6o o characteristic shape.  Paclicle
shape may vary from angular o wounded o flat or
elongated.  Appropuiate descriptive terms ame lsted in
Table H-d; particle shapes are ilusmated in Figune B3,
The density of an in sity deposit of & coarse-grained soil
is also valwable information. Results obtained by push.-
ing a neinforcing rod into a sorface deposit or from the.
Standard Penetration Test may indicace the density of an
in gitu deposit,  Appropriate. descriptive terms may be
selected Grom Table E-5,

@) Fine fracrion.  The plasticity characteristics of
the fine faction of & coarse-grained matzrial also need o
be determined,  The tests for fine-grained soils (para-
mmMﬂPWﬂw%MﬂMFMWHMMHm[NW%MH#MHMM~
fraced in Figuees B4 theoogh E-10 can be used w
chapncterize the fine faction of the soil sample in
question,

b. Fine-grained soils.

(1) Coarse frocton, The coarse-grained fraction,
where applicable, should be described in terms of the
sizes of the predominate grain size, ie., sand or gravel,
Paragraph BeDa, Table E-23, and Figue E-1 may aid in
selecting appropeiace descriptive tenms,

(&) Fime fraction.  Several tests may be ugeful in
detexmining the plasticity cheracteristics of fine-grainex
soils ar Gractiong thereof; chese tests includie the: dilatancy
muwmmwﬁmﬂmMM'l , Ghe: dicy steengch test, and the
mﬂwwqwﬂm%ﬂ1m4mm;IWHmmHmmum%mwmn
which pagsses the No. 40 ULS, Standaed Sieve (042 mm)
is wsed; this fraction comesponds to the Graction which is
recuived for determinagion of Aterberg Hmits,  For the
purpose of the viswal tests, however, scrsening is not
important, the removak of comrse particles is adequate.
TnmmnmmmMmWNwaM%memmmemmmmnhm
fraction are described in Table E-6, the dilatancy test is
illugtrated. in Figures He4 thoough B-7, the dry strength
test is presented in Figare 2.8, and toughness and plagtic.
ity tests are given in Figures B9 and E-10, respectively,

c. Other tests. The clispersion (settiement in waber)
test and the bite test can be unsed to detecmine the

(H]

G
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peesence of and velative amounts of sand, ailt, and clay
fractions (see “Table 6. Seversl other fests, soch an the
odoe and the peat tests For deterraining the progence of
onganic matter, the acid test for determining the presence
of a calcium cabonate o smenting agent, and the alinleing
test for determining whether the “rocklike” minterial iy
shale, are listed in Table FG. Strength descriptors of g
clay sample ane lsted in Table BT, ‘

B3 S0l Molsturs ang Gl

Soil moistare and color ane important indicatons of soil
conditions.  For example, vigible o free water from a
sOil sample can infer the Prosimity of a water table, The
color of & moist soil sample tells much about the mines.
als and chemicals present in the Boil, the drainage conds-
tions, and the presence of organdc macter,  Soil oo
charts propared tor the 1.5, Department of Agriculture
(USDA) by the Munsetl Color Company, New Windsor,
NY 12553, ave helplul for describing the color of woil
samples. Soil moisture conditions o waler contents can
be  described following  the  criteria pressented
Tabple: The importance of color for identifying amd
clagsif moist  fine-  grained soils g shawn  im

.,z'l
o
a
!
I
3
b
g
R
H
2

J

il
B, Mg Stevciuore ang Wagg Dalocts of gy
Eormations f

i

AR

Mass structure and mags defects vield daw abouy: M
geotechnical engineering behavior of 50l formagtio, iy, 4
question, For example, a varved clay would most i
have diffienang engineering  propercies from an |1ltlllr\(lﬁgp§;;
neous deposic of one of the constituent soils, Likewigg,
slickensides indicate a clay deposic bag boen OVErCon.
solidated because of desicemtion, surcharge Wading, oy
both; an  overconsolidated clay  would have dlifferent
engineering properties  from g mommally - consolicayg
deposit of the sare maperial, Descriptive temms for magy
suchare and mass detects of 3 soil fommation gre pre-
sented in Tables B-10 and B-11, respectivedy,

E-f. Doseripion of Sollg

Aﬁﬂmmmmmmtmumm1Mmmmmnhuﬂmmm=ﬁehlmudhmean
of a soil sample should conein - appropriate oms
characterize the soil type and grain sizve, its moisre
content and color, and mass struchare and defects, Com.
mondy nsed names anel descriptions for selected soils ang
Presemted i Table .12,

Tobla 154
Gordlor ol Donoription for Soli

Gritori

Talbla No, Figiure Nio.

Soil typos and patics sizps
Gotrsa-graineed scil
Daneription of gracintion of chars-gradned soils
Dasciiption ol geain shapa of comnie-grained soils
Dmsity of coarma-genined soilg
Fing-grainad sois
il iclortitication pracadunss for fine-grained
soils
Sitraingth or consistoncy of clays
Muisture comtam
Fobe of color for idertilication. of miit fine-grained soily
Tarms for descriving mass straciire of solls
Taems for describing mass delects fin sl struehung

Carnmenly weae dascriptive sell namnas

-2 1
&3 -2
E-4 ) 153
E-§

B0

-9

B0
B

12

Examolp: S, fing, silly. tan, poardy-gracdec, clinga, wel, subrountdae, vy frindbbip witth aceasional clay lonsos

e
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Doocription of Grmdntion of Comrmo-Grmined Golle

Donediptive Tamy
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DRAFT CORING METHODOLOGY
LS, EPA ERTC/REAC
MARCTH 2003

INTRODUCTION

Vibracoring (or vibrocoring) is a technology and a techndque for collecting core samples of underwater sedirnents
and wetland soils, The vibrating mechanism of a vibracorer, sometimes call the "vibrahead”, operates or hydraulic,
preumatic, mechanical or electrical power from an external source. The amtached core tube is driven into sediment
by the force of gravity, enhanced by vibration energy. When the insertion is completed, the vibracorer is turned ofT,
and the tube is withcdrawn with the aid of hoist ecuipnient.

A variety of vibrahead types have been developed. In general the frequency of vibrations is in the range of 3,000 to
11,000 vibrations per minute (VPM), and the amplitude of movement is on the order of a few millimeters (mm).
The vibrations cause a thin layer of material to mobilize along the inner and outer tube wall, reducing friction anc
rasing penetratior

Linto the substrate. The liquid spaces in the matrix allow sediment grains to be displaced by the
vibrating tube, Vibracoring works best on unconsolidated, waterlogged, heterogeneous sediments and soils. Siley
sediments of mixed grain size are easiest (o core. Vibracoring is less effective for relatively dry clays, packed sand
or any consolidated (cemented) materials,

JMWWHMMmuyummmmMmmNMMwuwmwhwmeLmmelwmw%wnﬂmmmwm“MwmemMWmm(mw
at think. that hammer-coring is essentially a very low-frequency, high-amplitude version of vibracoring, but the
effect of slow harrnering is not the same. In vibracoring, the high frequency vibration transfers more energy to the
sediment, greatly reducing wall friction both ingide and outside of the tube. The result is longer and more

.
representative cores. In addition, vibracoring is quicker, less labor intensive, and the subroersible units can be used
over & wide range of water depths, Armong the different types of vibracoring systems, the submersible electrical and
hydraulic units are less constrained by depth than mechanical or pneurnatic systems,

POSITIONING VESSEL

1. Sample locations will be selected prior to commencement of the survey. Each sample station will be
IommdummgmmHumwMHH<mmdmmnﬂpmumnmy‘wmnudhp‘nmdﬂhMﬂmimmkuhmmymem
deployed on station,

2 The coordinates for the coring location for that day will be entered into the dGPS unit on board the survey
vessel as way points. The survey vessel will travel to and anchor as close to each marker buoy as possible.

3. After the vessel is anchored on the marker buoy, actual sample locations will be identified by using data
provided by real-time dGPS unit on the survey vessel immediately prior to collection of the sample.

4. If the position is unaceeptable, the vessel position is adjusted and the position rechecked.

3. Once the survey vessel is anchored in an aceeptable position, core samples will be collected. All

non-dedicated equipment that may potentially come in contact with the sedirnents will be decontaminated
between sample locations as specified below,

6. At the end of the sampling day, the data loaded in the dGPS units ave checked to verify the existence of all
locations in which data were collected. Sampling locations will be plotted onto a master chart as the
samples are collected and checked with the dGPS data as a further verification that the correct locations

and sampling schedule are being followed, and as a visual reference of the progress of the survey.
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SAMPLING PROCEDURES
Decontamination of Equipment

Diecontamination of non-dedicated sampling ecquipmient (1e., the polybutyrate cors tabe liners, aluminurn core tubes,
dndﬂmhuwwnnwmmmﬂmmdmmwmmmmmmm)vdﬂhmpmﬂhmmmdpﬁmr&nmmuﬂﬁmwwMHmmemm"memnwm“hmmﬁmn

Visible sediment from outside the core barrel, on the vibracore unit, on the outside of the submersible purnp and
pummp hose will be removed with pressurized water and a brush.  After all visible contamination has been removed,
surfaces that will coroe in contact with the sedimerts will be rinsed with distilled water and then acetone. After the
acetone has evaporated, all equipment will be wrapped with alumirum foil. All waste materials will be contained
during decontamination and transferred to appropriate drums for disposal.

Collection of the Chentical Cores

L. Chbtain water depth (depth to top of sedirnent) from the onboard dual frequency fathometer (if dual
frequency fathometer indicates two surfaces, use the lower of the two surface depths). Caleulate required
penetration depth.

2. The plastic covering and aluminurn foil at the top of the core barre]l and liner will be removed. The core
bawrel will be inserted into the head of the vibracorer as it lies horizontally on the declk and secured in the
vibracore.

3. The operator will slowly winch the vibracorer into its deployment orientation.

4. The vibracorer will then be then slowly lowered into the water by the depleyment ecquipnent,

5, As the vibracorer approaches the sedirents, the motor and the vibracorer penetrometer equipment will be
turned on. The vibracorer is then allowed to slowly penetrate the sedimernts.

6. On completion of the required penetration, or upon vibracore refusal, the motor will be turned off and the
vibracorer slowly raised. The actual vibracore penetration depth is recorded.

1. Clean the vibracorer and coring assembly by hosing down the equipment with water prior to being brought
on board. Care should be taken not to direct water into the open end of the core barrel.

8. The vibracorer will then be returned to its deck storage location and the core nose will be immediately

sealed by placing a plastic cap over the open end. The core will be carefully unbolted and taken to the core
sxtraction &rea,

9. The core Hner will be extracted from the core barrel znd vibracoring recovery (e.g., total sediment core
footage) will be measured using a tape measure and recorded to the nearest 0.1 foot.

10. Evaluate whether core penetration and recovery are acceptable.

11. If the recovery is acceptable, record this as the "primary” core and move the sanmiple vessel a few fieet prior
to collecting any duplicate cores, if needed.

12 For each core collected record all pertinent information (as summarized below) in a field log book.

13, The core tubes will be capped and stored upright until transfer to the support launch for return to the

sarnple processing area. The top of the core tube will be cut at the core sediment surface prior to capping.
After capping, the top and bottom ends will be marked. Tubes will be transported to the processing facility
by the support launch and will be maintained in an upright position wrapped in 2 cooling vest (sheets of
jced gel).

Procedures for Unaceeptable Chemical Core Recovery

1 If the penetration depth or recovery ratio (total sediment core footage divided by penetration depth) are
unaceeptable for the specified chemical analyses, the location of the sampling vessel will be shified a few
feet to colleet a second sample.

2 Astablish the new location and record GPS coordinates of actual sample location.
3. Collect & vibracore at the adjusted location.
4, A maximum of two vibracores for chemical analysis will be collected. 1 none of the cores meet the

penetration or percent recovery ratio objectives, the longer of the two recovered cores will be selected as
the primary core for chemical analysis,




1. Cores will be stored until processing in a vertical position at 4 degrees celcius (*C). Cores will be

rined under custocdy of ULS. EPAJMERTC or | - unitil transferred to WES,

2. Cores will be transported to AED for processing. Process areas should be designated for handling
hazardous materials. All personnel in the processing area, must be dressed in appropriate health and safety
gear as specified in a site specific health and safety plar (HASP).

3. Remove top core cap for each core liner, and assess whether core lengths are to be processed as cohesive
or non-cohesive sediments,

4. Cores will be placed horizontally on the processing table.

. Wsing the: circular saw a longitudinal cuts willl be roade through the core liner,

6. The cores will be visually described in a field log book and photo-documented.

7. The smear zone will be removed by seraping approximately 14 inch of exposed sediment. Dispose of this
material as specified below.

&. WhnwwwﬂHmeMimeTwﬂmmmmwrhuu subsections. 1f there is inadequate sample volurne, & new interval

will be established. Each subsection will be placed in a decontaminated stainless steel bowl and
homogenized. The sample material will be split into two subsamples (subsarple #1 for dating and
subsample #2 for dioxin (4-ounce), total erganic carbon (TOC) (4-ounce) and grain size analyses (32-
ounce). Each subsample will be transfened to the appropriate labeled glassware.

9. Subsample #1 will be submitted under chain of custody to subcontract lab for dating (Cs137,Pb210, and
BeT?).

10. Subsample #2 will be archived at AED. Analysis of this sample will be contingent upon the results of
dating. The holding time until extraction for dioxin analyses is 30 days from the date of sampling.

Extracts may be held for ar additional 45 cays prior to analysis,
11. All remaining sediment, and materials (that are not going to be decontaminated and reused) that came in
contact with sediment, will be placed in appropriate drums for storage and disposal.

DOCUMENTATION

Field notes will also be kept during sampling activities. The following information will be recorded in a bound field
loghool:

Mames of personnel o the vessel(s)
Vessel Name
Weather and tidal conditions

Date and time of sampling

Location and sarmple station muniber
Vibracors Location Number

Vibracors Number
Measured Water Depth

Vibracore Penetration & Recovery Table
Calibration inforrmation




EQUIFMENT LISTS

Survey Vessel

Core Processing

Dual frequency fathometer

Plastic sheeting

Permanent marker or grease peneil

Vibracore and penetrometer assembly and deplovment equipment (2.g., Aframes, winches,
generator)

Decontaminated polyburyrate (e.g., Lexan) core liners, fully assembled with decontaminared
stainless steel core noses and core catchers
Cooling vests, or equivalent

Assorted nautical equipment (e.g., anchors, lines, personal flotation devices)
Field loghooks

Appropriate decontamination equipmer

Tape measwre

Subrnersible punup and hose

DGPS with external antennae

Core extrusion table

Hacksaw and spare blaces

Core caps
Wrap-around polyethylene "sausage-case" sleeving
Appropriate personal health and safety equipment
Appropriate decontarnination equipment

Laboratory

Core processing table

Processing laboratory notebook and associated coring documentation
Tape measure

Hacksaw and spare blades

Power driver circular saw and spare blades

Core caps

Sarapling equipment: stainless steel bowls and spoons

grator, at 4°C for sample storage/archive

Sarnple Glas:
Appropriate waste disposal equipment
Appropriate personal health and safety equipment
Appropriate decontarnination equipmernt
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Keith O. Jeter
Responsible for overall management of all environmental
laboratory services for the Knoxville,

l'ennessee radioanalytical
laboratory

Bachelor of Science in Chemistry, Louisiana Tech University,

1986

Ten years experience as laboratory and ir
Duratek Ine.’s radiological and trace mets
experience includes task leader for radi ical laboratory analysis
of environmental menitoring samples at Qalk Ridge National
Laboratory (ORNLY and research chermist for Lion Qil Company in
El Dorado, Arkansas.

istruraent manager for
s laboratory. Other

Marty Keller

Responsible for all aspects of the Laboratory Quality Assurance
program including assuring that all client Statements of Work
(SOW) requirements are met. Reports directly to upper
management.

Bachelor of Axts in Microbiology/Biochemistry, University of
Tennessee, 1985, Certified by the American Society for Quality
Control as Lead Auditor.

Previous experience as a Quality Assurance
ThenmoRetec radiological laboratory.
Engineer for Bechtel National, Inc.

Manager with
Sentor Quality Assurance

Rebecca Charles
]hﬂmMWFWhM$LWIﬂMiRTMTmSFﬂWWhﬂH<m1)ﬂ’1MUum“3luph’Hﬂﬁd[ﬂ
through data report delivery). Validates laboratory data reports
mgmhmmmﬂhanﬁmmmumumeummdhﬁwwmsamImnsomkmannalchmmnamﬂ
the laboratory.
E%mﬂmﬂmwcﬂﬂﬁrﬂr%m?kwﬂn@y’Thﬂv&nu“au[](*ﬂuﬁﬁn@,]Q?&d%
Associate of & 1mmuwvﬂhmp|we”LlH4me]Ph"'.m

Seven years experience with Infernational Technology (Quanterra
Environmental Services) as a radiological chemist, laboratory
supervisor, and laboratory project manager. Three vears experience
with the Tennessee Department of Environment and Conservation
performing envirommental sampling, regulatory oversight and
technical review,

Lynne Perr

]qunumﬂm ﬁw1wwmnnﬁmqﬂfﬂ'ﬂwarﬁw“anhﬂnww 1tal
Monitoring Reports and preparation of Quality Assurance reports
Serves as liaison between clients and the laboratory.
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Education:
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Lend €

Bducation:

Experience:

Lead Chenni

Education:

Experience:
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TS

.m Teledyne Techralogies Compamy

Central Virginia Community College, Associate of Science, 1981,
Professional Nuclear Quality Svystem Lead Auditor Certification,
2000,

Quality Assurance Manager for ThermoRetee Albuguerque
Laboratory. Radiochemist for [T Corporation at both the Oak
Ridge Radiochemistry laboratory and at the Waste Pit Remedial
Action Project (WPRAP) in Fernald, Ohio. Provided

radiochemical data validation for Science Applications

International Corporation. Over 30 years of laboratory experience.

Martin Webb

Oversees sarnple throughput and day to day operations of
laboratory. Supervises chemist and techmicians, assigns tasks,
manages all laboratory resources and equipment.

Associate of Science, Roane State Cormunity College.

Ten years laboratory/health physics experience. Health physics
dosimetry, ALARA trainer, lead analyst for Duratek.
Laboratory/green is clean supervisor at US Ecology. Experience
includes operation of radiochemical and analytical laboratory
equipment, dose monitoring and supervision of operations.

Chris Foell

Responsible for scheduling, supervision of analysts and
performance of radiochemical separations for higher level samples
including nuclear power plant effluents as required by 10CFRS0
amﬂwmnph»lbwdmmwmduHMErJHW%P'l

B.S. Geology, Boston College, MLS. Geology, Indiana University.
MUanﬁvildmdtnﬂchmnuquMGJmLHNangﬂbanuJnkycmlﬁmw
Orleans., Phi Beta Kappa

Nine years experience in radiochemistry at Oak Ridge Research
Institute/Lockheed Martin Energy Systems. Experience with DOE
hazardous waste, defense, and industrial hygiene/health physics
programs. Addition laboratory and research experience with the
LS, Department of Agriculture-Agriculture Research Service.
Experience in geological field work and data interpretation.

Louie Balogh

Responsible for scheduling, supervision of analysts and
performance of radiochermical separations for environrnental and
bioassay sarnples,

Bachelor of Science in Business Management, Tusculumn College,
2000

Senior Analyst, Project Manager and Laboratory Supervisor for
Thermo M Htwﬁl%[ddu)hNHGkllﬂMdeJHV'}WF‘] 2 years of
chemical laboratory experience including positions at Etrac, Ine.,
~ Associates and Foamesx, Inc.
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Responsilyil

Acadernic:

Experience:
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B CANNENGINEERING

A Teleadype Technologies Cormpany

Responsible for technical issues involving gamina spectrometry.
Master of Science in Oceanography, Oregon State University,
Corvallis, OR.

Bachelor of Science in General Science, Portland State College,
Portland, QR.
Over 35 years in radioanalytical determinations including garmrma-

ray spectrometry, alpha spectrometry and lguid scintillation
counting with QRNL and Oregon State University.
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é/ Introduction
Various radiouetric techniqugﬁ’have been applied to deterwmine various

gseologic time scales for dating sediments. Few of these methods are
applicable to receont sedimenty’ Among those that app]g thc. most conmonly
usced are based on the analysit of 210pyp, 22874232 -Th, l8 8Ra,;220Ra, and a
variety ot manmade isotopes resulting from the detonation of nuclear
devices (for example, 9°5r and 137 Cs). OGur purpose is to describe the

_essential considerations in planning field sampling, analysis cf sediments,
and data reduction for deternining sedimentation ratzs on the basis of
Ziupp analyses. Although ‘this paper discusses only “the 210pp method, many
of the principles and supgestions rekardlno sampling are applicable to
other radiometric methods.

The vertical distribution of 210Pb can be used as a means to establish

4 sedinent chironology; Zlupy geochronology has recently been accepted as an
iuportant radioisotope technique for studying rates of recent sediment
accumulation. The maximum dating range is controlled by the amount of
excess =1Ypp present over the background concentration of 210ph in the

- sediment  column and by the precision of the analytical methods used to
analyze for the isotope. In most environments, this maxinum dating range

- 1s 10u-15V years befcre the sample was collected.

background
: .The first reported use of 210py, dating was in tbe earl) 1960's to
determine ‘snow accunulations in the permanent snowficlds of Greenland
\:(boldberg, 1963). This radiometric method has since been used to examine
-“'sediment accumulation rates in various environrents including Alpine
"‘glaciers and Antarctic 1ice sheets (Windom, 1969; Crozaz and others, 106%4);
_rivers and estuaries (bLenninger, 1976; Bennirnger and others, 1575, 197(;
tiartin, 1979); marshes (Armentano and Woodwell, 1975; licCaffrey, 1977);
. basins and lakes (Kkoide and others, 1973; Edgington and Robbins, 1976
Matsumoto, 1975; Thomson,.and others, 1975; Farmer, 1978; lartin and Rice,
196u); continental shelvés (iittrouer and others, 1979; Shokes, 1976;
Shokes and Presley, 1970; bothner and Locker, 1977; I'alnes and Martin,
1977, 1Y78); and coatincntal SAO{LQ (toide and otbhoers, 19725 Srutind o

1
i

others, 1974). Recent uses of Upb-dated cores Nove involved stulics of
pollution histories ({Loldberg and others, 1978, 1979; chow and others,
1973; Schubel and Hirschbery, 1977; Christensen and others, 19786; S%el and

NMeus, 1Y/9; lHatsumoto and VWong, 1977; and Nriagu and others, 1879).

PRCS

X -
Theory and“nssumptionb

The <lUpb methods used for determining sedimcntation rares arce based
on the occurrence of excess radioactive lead, 210py, a memher of the
uranium-230 decay serjes {({ig. 1). Radon—lZl, which has a half life of 3.8
days (Lederer and others, 1968), diffuses frcem the so’t into the a'~us,dgr;
and remains chemically inert until it decays through: four short-lived
nuclides (‘-18 Fo, 2lapy ‘1*51 and 2‘“?0) to ‘IUPb (fiz. 2). This isotope
is rapidly renoved fro~ the atmosphere into the hydrosphere by rain, snow,
and.dry fallout and provides a measurable flux to the lund and waters of
approximately 0.5 to l.uU dpm (disintegraticns per ainute) ZIOPh/cmz/yr
depending on the latitude and distance from continental land rasses

o
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' .column, it is rapidly removed to the bottom sediments.
~have been proposed for the removal of

with Fe and Mn oxides.
. _the sediments.
. 1969), undergoes a beta decay to 210
" daughter undergoes another decay to 21
) da)s ( ederer and others,” 1968), and alpha decays to stable

-

- many investigators (Kr shnaswami and others, 1971; Koid2 and others, 1972;
" Shokes, 1976).
tethod 2. Alphe counting.  Ancther widely used teghnxquc, and the one

<
: prcxerr“ by the authors, involves measurement of 210p, aciivity (Rebbins

and Ldgington, 1975; Fl{ﬂ 1968; Millard, 1963; Nozaki and Tsunogal,
S 1973). If ZiUPb and 210py are in secular equilibrium, which has been
.- ‘shown _ to exist in some sediments (Benrjnger, 1976; Nittrouer and others

i

;u31979), the. alfha decay of 210py can be used to measure the

<-.in recently deposited sediments that contain large amvunts of orpanic
‘matter,
ver{ficd by analyzing the ingrowth of 21UPb 6 months after the original

calibrated 2U8pg spike 1s used to calculate the dCt{Vit{cof the ~10Fo

~source (Benninger, 1976).

‘ordinary lead js used as a carrier.

.measured as it undergces ‘a beta decay to 21Cpo.

(Bennxnger. 1976, Carpenter and others, in presc) 210pp s also supplied
to the hydrosphere by stream runoff and decay of 226Ra {n the water column,
but these sources are insignificant when compared with the atmospheric
There seems to be no significant formation of
10pp as a result of nuclear detonations (Beasley, 1969). Frou the water
Several mechanisms
10py from the hydrosphere, including
adsorption onto .particulate clays or organic matter and coprecipitation
The chemical behavior of lead makes it immobile in
210py, which has & half life of 22.26 pears (Hohndorf,

Bi in the sediment! kolumn. This
Opo, which has a half life of 136.4
06pp.

As with other radiometric dating methods, three general assumptions
must be met:

1) The 21Upp flux to the sediments has been constant during the time
iaterval of the dating range. This is called the inheritance assumption.
2) There has been negligitle migration of 210py in the sedimentary column
after deposition. “This {s called the closzd-system assumption.

3) The sedimentation rate has been constant during the period of time to be
determined.

v
Two methods are commonly used to measurejZIOPb activity. Both methods
involve the measurement of another radioactive isotope and the assumption
of secular equilibrium between 10ph 3nd the measured isotogpe.

Hethod 1: Beta countiwgf The beta counting rethod involves the recovery
ot radioactive “!UPb from solutions by anian exchange chromatography;
After ‘several concentration steps,
The 210pj daughter is
“‘This method is used by

the
10py is pr9\1p1tat8d as a sulfate or a chrohaie.

: 10py, activity
of both the “*YPb produced by the decay of 226Ra in the sediment colurn
(supported “U“b) and the 21YPb addad from external sources:{excess ~~0Pb).

the 21Upos210pp activity may be >1.0. This disequilibrium can be

.

analysis and cooparinp the second activity with the initial activity. A
and

standard methods of data reduction are used to obtain Pb attiVitios.
The analytical method and data reduction are explained in detail in the
“Laboratory Yethods™ section of this report.
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Csampltng e

"l blte Selection and Core Criteria

. -'A. Sampling sites should be representative of 1arger areas of the
syQtem to be studied. If the study arca i{s a small lake, site sclection is
‘not too difficult; if the study area is a complex jone, such as an estuarine
: system. the selection becomes wmore complicated- e
. ‘b,‘

- be .Sites should be located in areas where sediasent deposition is
buspected to have been constant (no major surges of sediment supply or
periods of sediment erosfon). The textural compositiorn of a vertical
“section of the sediment should be as homogeneous and {ine grained as
possible and should consist predoninantly of silt and clay.

C~ -Post-depositional disturbances, such as bioturbation, wave and
wind actions, and gas generation, should te absent. Areas having anoxic
bottom waters at least part of the year generally have less biological
activity. Also, the area should be in a relatively natural state; that is,
free of all dredging activities including dredge dumping. ENS

. If the level of 226Ra-supported 210pp activities is to be
» estzmated from 21Upp profiles, the cores should include sediment that is at
least 159 years old. If the suspected-sedimentation rate is greater than 1
co per year, a 1 m core will not be sufficient to determine background by
this method. A sediment rate can sometimes be estimated from the suspended
load in the system or from subbottom profiles, if they are available. 1If
_.no background sedimentation information is available, a trial core may save
a later ‘wasted effort. If a preliminary core is not possible, use the
beat educated guess. /,?;f ‘ ‘ or

. L. The dxaneter of the core must be large enough to obtain
apptoximately 10 g of dried sample material within a depth interval that
.gives the desired resolution in the 210py profile. Moisture content data,
if available for the sediment in the study aroa, would be useful in making

- this determ1nat1on.

Uptimum cores are from minimally disturbed and preferably anoxic
..areas, have the uppermost sediment layer intact, contain uniformly textured
sedinments, are of sufficient length for background determimations, and have
large enough core diameter that sufficient sample material can be chtained
ror analyses after drying. ’
0

2. Sampling Devices

A.  Diver-obtained cores are excellent in guiet, shallow environmeats
where water depths are less than 100 ft and there are no strong currents.
rigure 3 shows the parts of the diver-coring system used by the authors.
The weight of the hammer (&) can be adjusted to the coring envircnocat. Ve
"have several hawmmers to fit this setup; their weights vary from 2 to 20
pounds.  The authors use a split hydroplastic core barrel which has heen
taped together and uttached to a diver corer. The presplit barrel (B) is
inserted into the sleeve (Z). After the barrel has been inserted into the




PR SRSV

i LEGEND
. Hammer 25/50Ibs. (14" high)
. Split core barrel

® >

C. Hommer support(23 1/2"long),

" barrel support{6 1/4"long)

. Core retriever

. Core sealer (I"gasker)

. Core ‘£ap

_Sleave (barrel support,6 1/4"iong)
. Hommer retainer /cable
oitachment (13" jong}

To Mmoo

ASSEMBLED DIVER CORINC DEVICE

A

P ‘ “,‘
47?_’ 'F B- ‘—‘\ »\J’:/

CORE BARREL WiITH RETRIEVER,

" Fig. 3. Coring Device coperated by divers to obtain shallow coves.
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.gediment column, the hammer and sleevevare removed, an aluminum handle (D)

is attached to the core barrel,:'a plug (E) is inserted into the top of the

" .~ core barrel, and the sore is retrieved from the sediment. A PVC (polyvinyl
s chloride) cap (F) 1s placed on the bottom of the:barrel before th~ core is

Etransported to the surface.. The presplit barrel allows the core to be

' plit easily, in: many cases ith a stainless steel wire. resulting in

inimum ‘disturbance of ‘the 'ediment.; The advanta o of this system over

other: coring devices 1s that ithe core. barre; can be ‘pushed slowly into the

,sediments, thus minimizing compaction “and disturbance of the’ sediaments.

. This system works well in soft sediments, such as those found in many

. lakes, bays, and estuariegs . It has been used successfully in the Potomac

'“‘River and Estuary and Upper Klamath Lake. Oregon.f : .

3 B.  Box cores are gocd for recovering undisturbed cores in deeper

o water where diver—-obtained cores are not possible. These have been used

. successfully on the Washington shelf (Nittrouer, 1978) and the south Texas
skelf (Holmes and Martin, 1578). Slow entry and clear venting allow

.. recovery o;fun undisturbed sediwent column.

C. Conventional piston coring devices generally disturhb the strata

+ - and usually result in incomplete recovery; as much as 2-3 ft of the sucface
. strata may be lost. If loss of the upper layers of the sediment column is
not taken into account, a systematic error in the age of various sediment
layers may result. In many cores, lost sediment layers may represent the
total range of 210pp chronology.

"V. Gravity coring devices often recover cores in which the integrity
of the sediment column has not been maintained; significant disturbances
occur, predominantly unear the sediment-water interface. Small-diamcter
(less than 3 in.) gravity corers cause significgant cshortening or compaction
during penetration, especially if the sediment is fine grained. Slowed
entry improves the quality of a gravity core, but, even under the best of
conditions, the resulting core do2s not accurately represent the sediment
column.

Generally, the following criteria should be observed in sclecting a
corin, device:

1} Precautions should always be taken to assure that the top layer of the
- sediment is not lost.

2) Every effort should be made to ensure that cach core bhas been recovered

«with only a minimum o! disturbance of the sediment coluwn.

3) Rapid~entry small-dizmeter gravity- and piston-coring techniques should

be avoided in favor of diver-obtained cores or slow eantry, clear vented

large-diameter coring devices such as box cores.

2t e, DI YO S 32 AN * PP

3. Field Sampling iethcds

e,

When possible, cores should be subsampled in the field before
transportation to a laboratory. During transportatjon, disturbances such
as exposure to large fluctuations in temperature and general rovement of
the cores may cause loss of core integrity. The following are sugpestions
for sauwpling procedures.
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" A. Do not freeze the core until it has been subsampled {;2 210pp

' analyses. ‘#reezing distorts the structure by expanding intervals,
-‘especially those containing large amounts of interstitial water. Freezing
‘may result in errors in assigning activities to specific intervals and,
consequently. ‘errors In rates calculated from these actfvities. If the
‘cores need to be wmaintained for other 'analyses at a temperature colder
than' .can be achieved in a refrigeratot, subsample ‘the core and then freeze
the subsamples. = n i b -

‘ ."If the study area is gas charged, subsample'rapidly to avoid as
”?’ many of the dlsturbances caused by expanding gas as poss:ble.

}4, C R

e C. Plan to ob;ain X-radxographs ‘of ‘the core aboard the sawpling
vossel if facilities are available, or plan to transport an unsampled core
" half to an X-ray facility. The top and bottom of the core barrel should be
"clearly marked to avoid orientation complications later. X-radiographe
“-permit. detection of bioturbation, structural discontinuities, and evidence
of - disturbance incurred during the coring operation. Detection of features
“caused. by disturbance is especially useful when sampling recent estuarine
sediments, zones of fine sediment deposition usually lack laminatfons and
Atextural ‘differences that -are visible to the eye. ' Some of the effects of
'mixing can be detected orly on eradio"raphs until textural analyses have
-been completed. .

. Take as uany subsamples as it is feasible to analyze. Accurate,
closely spaced sampling intervals with a minimum of contamination are
-required for optimum resolution. Close sampling allows for assessment of
waamamsse-pedimentary events such as flood deposits and for elimination of errcneous
.- rates which are skewed too heavily by isclated events.

E. _Avoid sampling the outer edges of the core, that 1s, the sediment
‘touching the outside wall of the. .coring device. 3ample only the inside

“ semicircle material from split ¢6¢€s. When possible, scrape and discard
~’sed1ment from exposed surfaces to avoid overlapping contamination from the
.side of the coring device and to prevent conplications caused by downcore
slop.

. LfF, Obtain a sufficient amount of sediment so chat replicare analyses
. can be made. Knowledge of the water conteat of the sediments is helpful
" in determining the amount of sediment required.

G. Use a noncontaminating sampling knife such as a teflon spatula to
obtain the subsample. If the sediment is toc stiff, a stainless steel
knife may be used. The spatula or knife should be cleaned after each
_subsample to avoid contamination. Subsample containers should be clean

. (acid-washed if possible) and capable of being sealed to avoid water less.
Snap-cap vials or whirl-pak bags are adequate for most samples.

4. Laboratory Methods

Lead-210 Procedure (modified from Flynn, 1968) (alpha count)

il
A+ Wet subsamples are placed into precleaned and preweiphed porcelain
evaporatiny dishes, allowed to dry under heat lawps at 105°C, cooled, and

&
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':reweighed to determino the water loss {these data are used latLv to
normalize depths in the core) >1 , i -
" B.” Dried samples are gtound to a fine powder in a ceramic mortar to
obtain a homogeneous sample for anr]yses-

C.  Subsamples (5 g) are ueighed into precleaned, prewaighed small
¢rucibles and heated in a muffle furncce 2t 110°C for 6 hours until a
‘stable weight is obtained. The sanmples are then allowed to cool in a

- desiccator and reweighed. . R
y 1

D.  The dry sample is transferred to a 100-ml Teflon beaker using
~about 5 ml of reagent~grade 16N nitric acid (lINC3). An appropriate amcunt
of calibrated 2uBpo spike is then added and ‘the sample is swirled to mix
the spike. . R

E. The solution is evaporated to drysess under heat lamps at 109°C.
The dried sample is washed from the sides of the beaker with B8N
hydrochloric acid (HCl) and swirled-zgain to insure proper mixiug. The
solution is.evaporatgd to dryness again and allowed to cool.

F. One-milliliter aliquots of 3U percent hydrogen pevoxide (11307} are
. added until the sample is thoroughly wet, and this solution Is again
‘evaporated to dryness undar heat lamps. 7The sawple should not be placed
under the heat lamps until the peroxide reaction has subsided. Thz cooling
and peroxide steps are repeated two additional tiues.

G. The sample is then subjected to two washings with 8X HCl and
evaporated to dryness between each weshing. This is to remove all traces
of the nitric acid which would interfcre with autoplating onto the silver

‘plancb:c-

w"'*‘“““"ﬂ4 H. Five milliliters of 8N HCl are added to the final dried sample,
and it is transferred to A glass beaker using additional amounts of HC1 aud
deionized H30.

I. 7o minimize the interference of Fe+3, Cr*b, and other oxidants, 5
ml of 20% hydroxylamine hydrochioride and 2 ml of 257 sodiunm citrate are
added.  Alsn, 1 ml of a holdback carrjer, BiNOj, is added to prevent the

..deposition of 212534,
(ST

J. The pH of the resulting solution is adjusted to botheen Lo8 and
1.9 using HCl and ammonium hydroxide (NHg40H) to tolerate any te‘lurlaw and
selenium whose presence decreases the plating efficiency.

K. The beaker is placed on a stirrin; hot plate and weated to between
85°C and 9U°C for 5 minutes to reduce any Fe 2, Lr*b, or other exidants
that might be present.

NI

L. The Teflon plating device is added as shown on figure 4. It holds
a silver foll disc 0.0l27 cm thick aad allews plating cn only ore side.
The plating device coversc the beaker, and only minimum evaporation occucs
- during the plating process.

h
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1~ne heating and’ stirriug continues for a minimum of 90 wminutes.
U
"N. 'The ,;spparatus: is disassembled, and the silver disc is washed with
deionized H70, dried, znd then counted on an alpha counting system.

» ~'an alternative to this method involves a dry‘ashing step in place of

- Step C.. We find that ashing some samples at 400°C results in ro

_jSXgnificant loss ‘of 21OPo. -The deviation with replicate samples for the

. dry.ashing procedure was less than the deviation observed with the wet

> ashing procedure using subsamples from. ‘the same core.. This alternative is
used only when the organic content {s large enough to cause interferences

‘with the extracrions and plating steps of the procedure.
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Textural Considerationsi

One of the primary assumptions of 210py dating is that the initial
“activity at the top of the core has remained constant throughout the time
interval to be dated. Variation caused by textural changes violates this
assumption. Generally, higher activities are associated with finer
sedimcats (Nittrouer and others, 1979). Cores interbedded with layers of
sand and omud may show activity changes which are associated with complex
$tratigraphy and are not actual changes in sedimentation patterns. Cores

containing layers high in nondecomposed organic matter (such as wood chips
or peat moss) also may have very complicated profiles. Therefore, only
cores that are fairly homogeneous in texture should be analyzed by
radiometric techriques in general and by 210py activity dating in
particular.

AN s B A e oS A a2 R RN
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Terrural measurements should be made on & number of intervals of cach
core to ensure that activity changes in the profiles are not the result of
a complex stratigraphy. These measurements may make possible the
interpretation of complicated activity profiles when it is not possible tu

obtain cores wnich are homogeneous throughout their length. -

Bicturbation and Other Mixing

Knowledge of physical and chenmical processes that disturb the

., sedinments after they have been deposited is very important in the
interpretation of 210py activity profiles. These postdepositional
procasses include bioturbation, erosion and mixing by wave and current
action, and gas generation. In shallow areas, even plaat rocts and bottoens
trawling by fishermen can disturb the sediment coluon. Deposit feeders can
cause higher water contents within the sediment that will allow it to be
eroded more easily. Few environmonts ars corpletely undisturbed by sorme
type of postdepositional mixing, and these processes must be considered
when studying rates oi sediment, accunulation.

Rzcently, several studies have been conducted to assess the influence
of bioturbation on sedimentological rezords (Davis, 1974; Guinasso and
Schink, 1975; Peng and Broecker, 1979; DeMaster and Cochran, 1977). These
studies show that bioturbation can influence accurulation rates determined
by radiometric dating techrniques in areas where sediment accumulavion is
slow and the degree of reworking of the sediment column is intense.
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Howéver, in environwents of fapid accﬁmulation or those having a minimum cf
. blological sediment mixing, the influence is small.

In sowe areas, the problems caused by mixing can be overcome. If the
sedimentation rate in the study area is rapid (in the range of centimeters
per vear) and the mixing is not too deep, a rate may be calculated for
deposits below the disturbed layer of the sediment column. However, if the
rate is slow (in the range of millimeters per year), extreme caution should
be exercised in evasluating the activity profile. 1If all the excess 210py,
has decayed in the mixed layer (that is, the mixed layer encompasses the
sediment column that represents 100-150 vears), no rate can be calculated.
In areas where all the excess 210pp has decayed, accumulation rates are
‘sometimes undeterminable ¢wing to the thickness of the sediment mixing
layer and the slowv deposftion rates. Mixing models also may be used to
separate the Influence of mixing from the decay of the excess 210pp.

Several of these models have been proposed and used with varying degrees of
success (Guinasso and Schink, 1975; DeMaster and Cochran, 1977).

Steps in Data Reduction

1. The 41Upb activity is determined for each sampling interval of each
core.

2. To ensure that the activity of each sample does not reflect variations
in salt content, a correction is made for the salt that is added to the
sample weight during drying.

3. The water content is normalized to the lowost value observed in the
bottom portion of the cores. Normalizing factors are applied to each
interval of each core. The normalized intervals are restacked to form a
water-normalized core.

4. background activity (ZZGRa-supportcd 210pb) is subtracted froom each
individual activity. bBackground levels are estimated for the corcs that
were not of sufficient length to allow a background to be assessed
directly, or a 226R4 measurement is subtracted from each interval.

5. Excess activities (activities minus background) are plotted acainst
normalized depths for each core, and sedimentation rates are calculated
over intervals of straight-line decay.

Step 1::: Determining Activity

Vhea evaluating the raw activity data, the follouwing factors necd to
be considered:

a) The dUEpg spike must be calibrated and the activity must be
recalculated fcr each set of activities to account for the continuous decay
of the spike.

b) The time lapse between plating and counting wmust be taken into account.
c¢) Tail corrections for resolving overlapping 729 USpo and 210pg PCavs are
applied when necessary.

d) Statistical factors nust be considered (a low count means low
precisiaon).

12
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A typical spectrunm obtained by alpha counting for 208ps and 210ps {5 shown
in figure 5. When the polonium spectrum shows the tail of the 210pq peak
underlying the 208p, peak, the peaks should be resolved.” If both peaks are
assumed to have the same shape, they can be separated algebraically. The
methnd used by the authors is outlined by Benninger (1976).

At leasg.lUOO counts should be obtained for 210Pb spectra; obtaining
this many counts will give counting errors of slightly less than 3% (500
_counts glve a counting error of less than 5X). In addition to obtaining
enough counts, the researcher should evaluate secular equilibrium by
. . measuring the 210pq activity of the solution a aln after 6 months, during
which time the 21Upp has/decayed to form new 210ps, This cvaluation
‘depends on the assumption that all of the original 210pg was removed from
~the solution during plating.

AStep 2: Correcting for salt (Required only for saline environments)

4 correction needs to be made for thé-sg;ght'o} ghlts added to the
sample from interstitial water during dryings The folloving procedure,
taken from Nittrouer (1978), is used tc make the salt corrections in the

- Corpus Christi laboratory:

1i a)1y is the “MUPb activity of the sazple analyzed, wy is the caes
of the sediment sanple, and wp 1s the dry mass of the sediment analyzed
less the salt factor Wi, then the salt~corrected acti\ity would be
» calculated by:

A2luse = A210%1

w2

The dry mass of the sediment sample winus the salt is calculated by:

Swy o= wp = (CyS) ._,"wl

. ) CS
' vhere C, = water content of sample mass of water

K ' rass of wet sediment
S = salinity of interstitial water

LS = mass-.of salt per unit mass of wet sediment
Cg = sedimznt content of sample or . - Cy
¥l = wet mass of sediment analyze

The salinity of the interstitial water for each sampling interval
would be required for optimum results. Measuring salinity would invelve
placing a subsample of each sampling interval in a mud squeezer, cxtracting
the interstitial water, and mcasuring the salinity efther by refractonetry
or by a titration methcd. 1In reality, measuring of salinity by this metlced
is ixpractical because of the asmount of time and sampling material neceded.

13
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One of the follouinb methods is usually used to assess. thc salinfty:

1. : The salinity ot the water dfrectly overlying the sediment at each
sampling site is assumed to be equal to the salinity of the futerstitial
water in the core. This {5 a reasonable assumption in moct -areas if the

core is short (less than 2 m) and {f salinity has not fluctuated.

- 2._ The . salinities of scveral intervals of each core are determined by

xtracting the interstitial vater and measuring it directly. The salinity
‘values for the samples. located between the measured subsamples are then
‘estimated from the values ditectly above and below each sampling interval.

'Ix there is sufficient time and sample material, ‘this would probably be the

mobt accurate approach. |

~ 3. Salinit) data from another study in the area can be used to estimate
“the salinity of the interstitial water. This is the least desirable

approach; the validity of the salinity correction wculd depend on wany

’u“faCtors. such as the reliability of the data used and the proximity of the

data collection to the core locations of the study.

Step 3. lNormalizing water content

If the sediments have a high water content in the surface strata and
compaction in the lower strata, the sedimentation rate can change within
the core length even though the amount of sedicent deposited each year is
sconstant. Therefore, a correction for the water content should be cade.
Souwe Investigators assume that the bottonm of the core represents the
"normal” condition and adjust all of the water-content data to the lowest
water-content observed in the bottom of the core. In sowme cores, lower
water contents may be observed higher up in the core, but these generally
result from textural differences (for example, sand layers). These layers
are not considered typical of the water conteut cf the core. 1In figure 6,
the width of each block represents the water content of the core. 1In core
A, the water content is higher in the top of the core and decrecases down
the core until an almost constunt water content is reached. If the core is
adjusted to the lowest water content, the result is a compacted core (B) in
which the top intervals of the core are adjus ‘ud to the bottom intervals.
1r the t~m portion of the core is treated as “norzal,” the water conten: is
3dJuath‘to the highest water content observed in the core, and the result
is an exvanded core (C). 1If an average water content is used to correct
the core, the result is a core in which the top portion of the sediment
column is compacted and the boitom portion is yxpanded (D). Anqﬂ?br aethod
of correcting, which is not shown in figure 6, atteapts to normaiize the
entire core to reflect no water content; the dry sediment intervals are
restacked to form a dry core. This is sometimes referred to as an
accuiulation of dry sediment deposited per unit surface area per unit tirze.
All the norwalizing methods for water content have merit, and the one
chosen by the investigator depends on the information he is seeking and the
types of data he is attewnpting to werge- The impourtance of calculating

.rates on a unifora porosity has recently been discussed (Farmer, 1978;

behrens, 1930). The izportant thing to remezber is to evaluate how the
data were reduced and how the rates (expressed as cn/yr or g/c1 /yr or
whatever is wost useful) were calculated. )

15

et v v o e v 1 A TR T ST i




T e e m i et S SR DR o oy s - B SOWMBRREBR L L L i s s e i s e A e ke da e i A e e e R T

HORMALIZING Ho0 CONTENT

1 ]
2 9

W D WIN-

o | [k
o
oy

| 5 7
NORMAL COMPACTED .

B
, (A) (®) AVERAGED
' x (D)

(N[>,

91

EXPANDED
“(C)

Fig. 6. Methods of normalizing a core for water content. See text for discussion.
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.The authors adjust tne water content to the lowest water content
observed in the bottom cf the core; therefore, our data are reported for

‘ “(compaction) noraalized cores. - 1If the measurements of water content in

‘cores show a unifora interstitfal watcr/sediment ratfo, adjustments for
" sedimentatfon rates tased on water content do not significantly change the
rates. ’ B '

- Step 4: Adjusting for bacggrodﬁd 226p, activity

. The presence of 210pp Suppotted by the decay of 226Ra in deeper layers
of the sedfiment column nust be taken into account.. This 226Ra §s generally
" determined by one of three methads. !ethod (a) is used by the Corpus

" Christi laboratory in determining background activities; however, the
- values assigned to each set of cores shculd be checked by one of the otlier
‘two methods: ' ’

a. 'Indirect

The supported 21upp activity found to be in equilibrium with its
parent 226R, {s indirectly determined by assuming that radtoactive
equilibrium is attained in the lower sections of the core (generally older
“than 150 yrs) which show constant 2i0pp activity with depth. This
supported activity, which is assumed to represent 226Ra activity, is
subtracted from the total activity in the upper portions of the core to
obtain excess 2lUpb activities. This excess 210py activity decreases at a
rate controlled by its half life. B

b. Indirect

. The sample solutions analyzed for 210pb content are purged of existing
<22Rq; ingrowth of radon and daughter products are counted in a
“’scintillation counter or chamber. 226Ra is assumed to be in equilibrium

. with 22"Rn,'and the value obtained is subtracted from the total activities
" determined for 2lUpp. - .

c. Dbirect

The amount of <4PRa in the seaiment column is §2ternined directly by
separating, electroplating, and a)Fha counting the 220Ra on the same sample
intervals that were analyvezed for 210py activity (Koide and 2rsland., 1975).

Values for 220Ra ranging frem 0.2 to 9.0 dpon/g have been reported by
investigators. The 226p,4 activity in nearshore recent sediments can vary
by a factor of lU. The 220Ra correction becomes more important after
significant decay of the excess 210pp has occurred. Uhen the initial
activity ratio of excess 210pp to 220Ra is low, less than 5.0, calculated
. ages greater than l0U years can differ by as much as 30 percent. 226r,
values may vary fron one location to another and from one environnment to
another.

Step 5: <Calculating sedimentation rates

) Sediment rates are calculated by plotting the log (ln) of the excess
21Uph activities versus normalized depths and caiculating time horizons

17
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over intervals of wnnstant slope using the equation:

A4 = p et
where Aq = activity of 210pp at a depth d
Ay = activity of 210pp 4t a higher reference point
a = decay constant of 210py (0.0311 yr 1)
t = age of the sediment sample

] a calculator program for simple linear regression i{s used to determine the
slope. The resulting sedimentation rates are presented as unit length per
.unit of time (cw/yr or mm/yr). To determine the accumulation of sediment

" in mass per unit area per unit time (g/cm /yr), which is useful in

calculating sediment budgets and sediment fluxes, the following

- relationship used by Nittrouer (1978) {s employed: ‘

R= (1 - Cwp) Pgr

wvhere R = rate in mass/area/time (for example, g/em?/yr)
r = rate expressed as length/time (for example, cm/yr)
Cw; = normalized water content of cHe core

P; = density of the sediment

L

]

Caution: This equation can be used only when the core has been
normalized.

T -The density (Pgz) of the sediment can be measured directly by evaluating
» each sawpling interval or by assuming an average density for the sediment -
in the study area. »

Examples of 210pp, profiles

There are two ways to construct 210py profiles. The total activity
may be plotted against the corrected depth to show the region of
radioactive decay and the background value of 226Pa-supported 210pyp
activity. A second profile may be constructed by plotting the excess
219pp activity versus corrected depth (the region of radiocactive decay over
‘which the sedimzntation rate is calculated). Displayed in this manner, the
steeper the slope of the line, the slower the sedimentation rate. Figures
7 and b are typical total and excess <10pp activity profiles.

The profile shown in figure 9 is {rom a core obtained from Howard kay,
a shallow body of watcr connected to Upper!Klamath Lake, Oregon. In this
example, a region al the top of the core is mixed- The profile in this
section of the core may be attributed to bioturbation (mixing ithat reflects
burrowing and feeding activities). The X-radieograph fer this core reveals
a significant numbter of worm burrows in the top 20 cm. 1If there had been
no X-radiograph made of the core, the top 20 cm could have been mistakenly
interpreted as a sedimentation rate that was much more rapid than the rate
belov this section of the core. These worm burrows were numerous but very
small and were net visible by simple visual observation.

The profile in figure 10 is frcwm a core taken in the Potomac River.
With the exception of the top few centimeters, the entire core displays the
same 210pp activity. This constant activity most likely reflects the
background activity supported by 226R; in the sediment; it would appear

13
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that no sedimentation has taken place in the 100-150-year span of time that
is datable by thls method.

.

] - ' Figure Ll shows a core.gn which there are two sedimentation rares. a

’ . - . recent more rapid rate and an older, slower rate of deposition. Changes in
: ' land use or natural environmental factors that cause changes in the anount
1 ‘ of "sediment supplied to a deposition . area can be reflected in the profile

e ..~ of a core.
Vo AR
' Events such as storms may sometimes be detected in the activity

. - profile. Figure 12 shows an example of what may be a storam deposit. The

‘i area of constant activity .in the center of the.profile couid have been
depositeo during a single episode. It is rot always possible in an
activity profile to obtain the resolution necessary to distinguish a short-
term event. In areus of low accumulation rates (<1 mm/yr), the region in
which the 4!¥pb actx'lty decays is very thin, and it is impossible to
subsample at cla‘c enough intervals and to obtain suffic1ent raterial to
perform anal y €S . Wi

B

A i L i e R

3

F1bure 13 shows total ZluPb activit) profiles for two box cores
collected in‘the uvyre Basin, Gulf of Mexico. One core (A) shows an excess
of <lupp activity in_the -top 10 cm of the core. :Core B displays a
reiativel; constant 210pyp activity for the entire length of the core. If
nothing else were known about the cores, one might assume that deposition
is taking place at core site A and no deposition is taking place at core
site . iowever, (it is_reported that the top few inches vere lost from hox
core 5. Thereforly it cannot be concluded that the absence of excess 210py
activity is a result of no sediment accumulation. This exanmple illustrates
the cave that needs to be exercised when dinterpreting an activity profile.
Jany events can be indicated by activity profiles, and to give exanples of
cach one would be impossible. Each profile should be treated as an
inuividual problen an? approached with as many additional data as are
available. i

" it om B At s M
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LR

=:vrb o daning. e, L0 wECUss SWph over tiat expected fron
FawiOact ive c,ul-i:riu; sith <=URa, provides a useful geochronological tool
for recently (1uu=i>J yr) deposited sediments. lHowever, potential
; : couplications and lizitations should be considered. It is important to
’ obtain as nuch infornuticn as possible about the texture, salinity, i3
noisture content. and biceyround of the sediment column befere attenpting
to obtain cores. The sasuopling endeavor is critical to obtaining good cores
for dating. It ie inportant that the core be as undisturbed as possible.

RN

41”Ep dating should be supported by other sedimentological tools to
provide independent estinotes of the accumulation rate. Other mathods
include pollen horiron calculations, X-radiography, the use of other
raditolisotoges, ard counting ef varves in luminated sedinment.  Lackugronand
activities assigned to cores sh#/efd also be validated by an indeprndent
check of tne =<PRa activity. i

A Bt

tonsider trnese peneral puidelines when miking a decision to deterrmine
P I3 k3 I3 3
sedinentation and accu~ulation rates using “lupy seochronologny.
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a;) The gtain ;ize of the sedinent column varies slgnficantly throughout

the Iength of the core.

‘b.) Ihe ratio of initial activity of the excess 21on to the

226 Ra-supported 210py, in the sediment column is -5:1 or less.
. v

;‘c.) The area being investigated has a very lov sedimentation rate (<0.1
'Qcm/Yr) and cannot be sampled in intervals small en0ugh to provide a decay
[profile. ‘ .

Vd.) Tne sedlment column 15 deeply mixed by bioturbation or by other

physical or chemical processes. Bioturbated cores include those that

 appear in the field to be-undisturbed but for which X-radiographs show an

intense network of burrous.

e). ?The study ehvironment has.a history of dredging and/or spoil dumping.

o

) Conversely, optimum conditions exist for 210py, dating when
sediment cores are obtained that are:

a.) Uniform in texture throughout the core length.
b.) Deposited at a rate greater than 1 mn/yr.

¢.) Undisturbed by physical or chemical processes after they were
deposited.

d.) Undisturbed by the coring device.
e.) 'aanpled in the field and h-radiographed.

f.) Lharacterized by an 1nitial (surface) 210py activity ‘that is at least
five tlmes greater than the background activity of the sediment colunn.

1T the above guidelines are followed sné cure is taken in the fielld
sanmpling, 1t should be possible to ohtain good excess 210py profiles.
Then, by mcans of the applicable correction factors discussed in the "Data
Reduction™ section, sedimentation and accumulatioif rates can be detecrmined
with a high degree of confidence. This method gives excellent supporting

_docunentation for other cedimentation studies; it does not provide absnlute
~answers, but can be a useful geochronological too0l.
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EPA-NE QAPP Worksheet #9b - Rev. 04/03 (contimued)

Contaminants of Concern and Other Target Analytes Table

(Referemce Limit and Evaluation Table)

Medivm/Matrix: Seciment

Region I Matrix Code (firom EPA-NE QO Sumumary Form): SE
Analytical Parameter: Geotechrical Tests

Concentration Level: INA
Field Amalytic

ASTM D4318-00

all or Fixed Laboratory Method: ASTM D2216-98/102974-00, ASTM DB54-02,

Analytical

Achievable Laboratory

CAS Praject Project Method Limiits
Analyte ]‘i'lilrlnln'r-n- Action HF | Action ECO
o Goal* Goal* Method
MIDLs Ols R.L:s
ML
Water Content \ . .
L‘l A‘. \A‘. ~ ! \ ! A!
(ASTM D2216-98/T32974-00) NA N NA NA 1 NA NA
Specific Gravity . W4 ; . ‘ :
: A A IA NA 4
(ASTM DE54-02) N N N N N/ NA
Atterberg Lirnits (ASTM D4318-00):
- Liquid Limit NA. NA NA. NA NA, NA
- Plastic Limit
- Plasticity Index

NA - Not available/applicable.
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A-NE QAPP Worksheet #9¢ - Rew, 04/03

Field and Quality Control Sample Swmmary Table - Allendale Pond

‘ . . ) | Organic [ Inorgamic | A N . o .
- Medinend | Analytical [ Come. | Analytical MNa. of No. of Bt norgank No. of [ No.of | No.of | No.of | Tatal
Matrix | Parameter | Level | Mechod/ | Sampling | Fleld "N TN TRo Tie. 1 Trip | Bottle ) Equip. { SRM ar | No. of |
SOP Locations | Dup | or | of | of | or | Blaks [Blanks Blanks|  PE  [Samples)
eference’ L Paies | s (vispl mis Mso Samples*| (o Lab®
20 Cores JR—— 1
1613B/1 (2 cach of 20 I M‘:" MSD SRM/PE
3R/ set e
Sedirnent Low | " .:.1;) cores =40 1 3 | ‘E‘| J:E r,| 010 0 0 0 per 44
o samples) analylica analytical
batch * s
batch ®
20 Cores |
- o TBE-032- | (3 each of 20 1 per .
Seclinent | Pb-210 | L ap w | ’ 0 ‘ ‘ ‘ ¢
sediment | Pb-210 | Low 307112 | cores = 60 0 0 O oateh 0 0 0 0 0 60
sanples)
20 Cores
. g TBE-2008/] (3 each of 20 . . . .
Sediment| Cs-137 Low Tt 2[?0 ( ‘." h m, ' 0 0 0 0 0 0. I 0 0 G0
L-113 cores = G0 |
samples)
20 Cores
T Girain ASTM | (I each of 20 . " . . R
Sedime: . OW ' . ] X B ) Y 2
Sediment Size Lo DAL L-AG]  cores = 20 l ¢ 0 v ! ' 0 ! !
sarnples)
20 Cores 1 SRM
each of 2 \ \ per
Sediment| TOC | Low [sogom-s9 | e b20f oo b g by g ) 0 | o | 0 | P fom
| cores = 20 analytical
! sarnples) batch ®
20 Cores
Water ASTM (1 21"['5\('}!' ::['72"[)
Sediment] 0" NaA  [D22I6-9R ) T 0 ¢ 0 0 0 0 0 0 0 20
Content e cores = 20
267400 ;
samples)
Specific | ASTH - 3 ‘ -
Sediment| “F% '!“ NA .~ 3”:‘, (Selected from 0 0] 0] 00 0 0 0 0 B
Gravity D8s4-02 [0
’ the 20 cores)
Stterbere | AST &
Sedirment ‘mf" tgug NA .‘\‘.\"”Vl (Selected from|] 0 0 0 1] 0 0 0 0 0 &
Limits D4318-00 [0
the 20 cores)

g

(

See next page for footnotes.)
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Field and Quality Control Sanuple Summary Table - Lymansville Pood

EPFA-NE QAPE Worksheet #c - Rev. 04/03 {continwed)

Miedium/

Analytical

Conc.

Analytical

No. of

MNa. of

Organie

Imorganie

MNo. of

MNo. of

Ma. of

No. of

Total

Miatrix | Parameter] Level| Method/ | Sampling | Fleld M50 T N Tie. Tia| Trip | Bottle [ Equip. | SRM or | No. of
S0P Locations | Dup | wr | of | or | of | Blanks [Blanks) Blanks] PE  [Saniples
Reference! Pairs MS IMSDI MS [MSD f;»:llll[]lll‘”‘lt!i:l to Lab?
10 Cores A T 1
1378 ey (2 each of 10 ! ]f’ ‘-:’ M :’][" SRM/PE
Bediment| il | low |1 e =20 || SR Lo o | o o | o per | 22
T e samples) o amalytical
batch
bateh *
10 Cores
- ol - TBE-032- | (4 each of 10 1 per . . .
Sedime Pu-210 | Low | . . . ) ] . g ) ) . 40
Sediment| Pb-210 | Low 112 | cores = 40 (1] ( 0 batch 0 ( 0 0 0 1)
samples)
10 Clores
TRE-2008/1 (4 cach of
Sediment| Cs-137 | Low | Be-c0l8N @ezchof 10000 4 g g g b o ] 0 | 0 | o o | 4
113 cores = 4
sarnples)
10 Cores
. Cirain ASTM (1 each of 10 )
Sechirne . N N | ) |
Sedirnent Size 'M"lmmzmwm cores = 10 1 ) 0 ( ] 0 0 0 0 11
samples)
10 Cores i1 SRM
e N N . (1 cach of 10 A ] . per .
Sediment TOC Low | 9060/L-49 1 0 0 (1] 0 0 0 0 Y .
wores = 10 analytica
samiples) batch *
. 10 Cores
N ASTM e
Sediment | 2o | W [pa2igon | TEP OO g bl o Lo o | 0 | o | e 0 10
Lontent D240 Cores =
samples)
Specific ASTM 4
Sediment ﬂﬁ”fﬁ‘ NAC | N i Selected from| 0 0 0 0 0 0 0 0 0 4
Grravity D&ES4-02 " .
- the 10 cores)
. 4
terberg ST ,
sediment| MR | g [ ASTM guened oy 0 [0 o o [0 o | o | o 0 4
[Limits D4318-00 | .
the 10 cores)

"Complete SOP references in EPA-NE QAFP Worksheet #:20.
LSRM samples will not be collected in the field — instead these are fixed laboratory analytical QC sarnples supplied by a
centified agency and prepared in the laboratory to demonstreate comparability. In cases where an SRM does not or is not
available for a specific analytical parameter/media - then a PE sample will be provided by NAE and shipped to the
partizipating laboratory for analysis with the stucy samples,
 Fotal number of samples to the lab only represents total murbers of samples collected_in the field and shipped to the

p DaLLing
for preparatior

MEMED) for soil. In this case, aliquots of sample will be used frorm an authentic sample to prepare the fixed laboratory
QC sample - separate and distiner samples will not be collected to satisfy the fixed laboratory QC sample requirements.
Fixed laboratory QC sample (e.g., MS/MSD) types and frequency are defined in EPA-NE QAPP Worksheet #11b or 24.
* Analytical bateh containg 20 or fewer field samples.
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EPA-NE QAPP Worksheet #9d - Rev. 04/03

Anallytical Services Table

Miedinm/

Analytical

Concentration

Analytical

Data Package
Turnaround

Laboratory/Organization

(Name and Address:

Backup Laboratory/
Organization
(Mame and. Address:

LLirnits

D4315-00

Miatrix | Parameter Lawvel Method/SOP g Contact Person and - . ‘
Time " v Contact Person and
Telephone Nurlber) e
Telephone Number)
K.aren Tracy
3308 Battelle Columbus Backup GC/HRMS
Sediment ,wa[..[f;;.;“f:l,' Low 161 3B/1L.-23 30.45 days 505 King Avenue systern available at
A Columbus, OH 43201 Battelle Columbus
(614) 424-4028
Rebecea Charles , -
THG%WHTJmmn Linda Bingler
eleciyre I -
Engineering - Battelle MSL
- o 1 oy , TBE-032.30/ .  CnBineE o 1529 Sexquim
Sediment | Pb-210 (2) Low L1123 30 days Environmental Services Bay Rd
e 2508 Quality Lane v 4”Jf', -
W et Sequirn, WA 98382
Knoxville, TN 37931 (360) 681-3604
(B65) 934-0375 S
e e TBE-2008/ .
Sediment | Cs-137 (a) Low 1["1%‘ 30 days As above As above
Ken Davis Peter Roser
Applied Marine Sciences JeaPlan Associates
o o ASTM D42/ ;qﬂdethqt_uutl= <huﬁly|umM}mma
Sechirnent | Grain Size Low Led 30 days 502 North Highway 3 30 Mann St
- League City, TX 77573 Hingham, WA 02043
(281) 554-7272 (616) 740-1340
Sediment TOC Low 9060/L-49 30 days As above As above
' ASTM
ol Water . I E QR )
Sedirnent Content NA D2216-95/ 30 days As above As above
Conter e
1297400
. Specific . ASTM )
Sechime MO WA a0 30 days As above As abowve
Sedirment Gravity NA D854.02 30 day A5 abowve As abowve
" Atterberg ASTM .
Sediment Mterberg INA e 30 days As above As above

' Specify appropriate reference numbet/letter from the Field Analytical Method/SOP Reference Table (EPA-NE
QAPP Worksheet #17) and from the Fixed Laboratory Method/SOP Reference Table (EPA-NE QAFPP Worksheet

#20).

Data Package Turnaround Time may increase should Large nurbers of samples (e.g., =40) be received for analysis.

(a) Bartelle Colunabus will alse determine moisture content in order to present soil data on a dry weight basis.
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EPA-NE QAPP Worksheet #1110 - Rev. 04/03 (contimued)

Measmrenent Performance Criteria Table

IVIedium/
IVt

Sediment

Aanalytical
IParameter

Water Coritent

Concemtration
Level

NA

outs

QC results are evaluated against the measurement

performance criteria (MPC) and all data that do not meet the

tisted MPCs will be submitted to the Project Manager for

review and assessment of the potential impact of the results.
fected samples may be reanalyzed. Data that are accepted
ide these criteria will be flagged with the appropriate data

qualifier (EPA-NE QAPP Waorksheet #9a) and the rational
for accepting the analysis thoroughly documented in the
QA/QC narrative.

Sampling
Procedure’

Analytical
Method

817, 8-18

ASTM
2216-98/
297400

QC Samyple
: - QC Sample andior Assesses Error
Data Quality ' '?. A s
" Measurement Performance | Activity Used to Assess | for Sanpling
Indicators L X o N
3 Criteria Measurement (%), Analytical
(DQls) N .
y Performance (A) or hoth
(S8ed)
Not applicable Blank A
Not applicable - No SRM for " -
Pt o o Standard Reference
water content in sediment/soil L A
e Material
available
Agccuracy Laboratory Contral
Qe .
\ . Sarnple
Mot applicable e e A
P¥ Matrix Spilce/Spike '
Duplicate
Nat applicable Surrogates A
ASTM D2216-98 -
RPD < 8% Laboratory (Analytical) A
Precision ASTM D2974-00 - Sample Duplicates o
FTRCES . P
RPD < 20%0
Not applicalzle MS/MED A
. . N L . Intercomparison exercises
Comparability | Not applicable, see SEM above . (1 T ? A
. < (e.g., SRM analyses)

RPD = Relative Percent Differcnce.
"Reference SOP Nurnber from EPA-NE QAPP Waorksheet #13.

*Data Quality Indicators (a.k.a. PARCC pararneters, r.e., preci

i

on, aceuracy/bias, sensitivity, data completeness, comparability).

ADODENDUM 2
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EPA-NE QAPE Worksheet #11b - Rev. 04/03 (contimued)

Measurement Performance Criteria Table

QC results are evaluated against the measurement.

Miedivm/ — ‘
Sediment . PR ) ‘
performance criteria (MPC) and all data that do not meet the

Mlatrix
listed MPCs will be submitted to the Project Manager for
review and assessmaent of the potential impact of the results.
. s Affected samples may be reanalyzed. Data that are aceepted
Analytical Specific i L ‘ . o
Parameter Gravity cutside these criteria will be flagged with the appropriate data
Aramete vty qualifier (EPA-NE QAPP Worksheet #9a) and the rational

for accepting the analysis thoreughly documented in the
QA/QC narrative.

(Concentration

NA
Level ‘
QU Sameple
e QC Sample and/or Assesses Error
Diata Quality
- . " ata | 111 . . T M
Samnpling Analytical Indicators } Weasuremnent Performance | Activity Used to Assess | for Sampling
Procedure’ Method ’ NW@HMFV‘ Criiteria Measurennent (5), Amalytical
GRS Performance () or oth
(Se.A)
Not applicable Blank A
Not applicable - No SEM for @ o
specific gravity in sediment/soil | "'l‘llju~l‘lll:l ]:‘jijr;‘l'.Jrl"(' A
avaifable Materia
Accuracy Laboratory Contre
Qo .
‘ Sarnple
Not applicable e I i A
ASTM Matrix Spike/Spilce
517, 818 l[l>EfiiA4l-l:>I! Diuplicate
Not applicable Surrogates A
[N T —— alutienl)
I < 0.08 Ld%mmﬂ)ﬁAmﬂWMMU A
Do s Sample Duplicates
Precision ) i
g BNV DNILN
Not applicable ME/MSED A
- s . . . Intercomparison exercises
Comparability | Not applicable, see SRM above 1ParSs e A

(e.g., SRM analyses)

I3 = Diffference between cuplicate values.
Reference SOP Number from EPA-NE QAPP Worlksheet #13.
*Data Quality Indicators (a.k.a. PARCC parameters, ie., precision, accuracy/bias, sensitivity, data completeness, comparability).
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EPA-NE QAPP Worksheet #1111 -

Measumre

IV escliibnimy/
IVEatrix

Sediment

Aunaliytical
[Parameter

Atterberg
Limits

(Cancentration
L.evel

NA

ent Performance

Rev, 04/03 (continued)

Criteria Table

QC results are evaluated against the measuremen

perforrmance criteria (MPC) and all data that do not meet the

listed MPCs will be submitted to the Project Manager for
review and assessment of the potential impact of the results.

Affected samples may be reanalyzed. Data that are accepted

¥

outside these criteria will be flagged with the appropriate data
qualifier (EPA-NE QAP Worksheet #9a) and the

rationa

for accepting the analysis thoroughly documented in the
QAQC narrative,

{Sampling
Procedire’

Analytical

Method

Drata Quuality

Indicators

Measurenent Performance
Criteria

QC Sample and/or

Activity Used to Assess

Measurement
Performance

QC Sample
Assesses Error
ffor Sampling
(5), Analytical
(A) or both

(e.g., SRM analyses)

(S&A)
ot z||:q;|Ii1:uadt»]|: Blank A
Not applicable - No SRM for .
o Pl y . g ' Standard Reference
MmMpmememMm - A
' Material
available
Accuracy Laboratory Control
| " Sample,
Not applicable A
AP Matrix Spike/Spike
AST \
§-17, §-18 A [ r‘4[ Dujplicate
D4318-00 " i :
Not applicable Surrogates A
LL - D5 9% : "
Wi TPJW; Laboratory (Analytical) 4
N st enaiaae e asan Sample Duplicates )
Precision Pl D = 6% ‘
Not applicable MS/MSD A
- - Intercornparison exercises
Comparability | Not applicable, see SRIM above parts e A

I3 == Difference between ltlll} licate values.

LL = Liquid Limit; PL =
Wh1mnnu=‘"m Nurnber from EPA-NE QAPP Worksheet #13
*Data Cuality Indicators (al.a. PARC

= Plastic Limit; Pl =

= Plasticity Index.

,pmmmnﬂvnnL&“pmumnmmﬁmmummyﬂﬁmgswmmwvauﬂMacmnwﬂmmnmnhcmmpmmbHMy)
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EPA-NIE QAPP Worksheet #24a - Rev, 0d/03 (comtinwed)

\

Fixed Laboratory Analytical QC Sample Table

Mediurn/
Matrix

Sedinuent

Sampling SOP

§-17, 818

Analytical
Parsmeter

Water Content

Concentration
Level

NA

Amalytical
Meethod

ASTM D2216-98132974-00

Laboratory
MName

Applied Marine Sciences

MNo. of Sample
Locations

30

Data that are accepted outside the measurement performance criteria will be
flagged with the appropriate data qualifier (EPA-NE QAPP Waorksheet #9a)

and the rationale for accepting the analysis will be thoroughly docurmented in

the QA/QC narratives.

Laboratory

Frequency/

Wiethod/SOP
e

Corr

Person(s)
Responsible

Diata Quality

Vieasu e e
Indicator Measurement

ective Action

Blanlk

Qe Number i.Am%p@pm! (CA) for CA ) Performance Criteria
ILinnits "

Method Blank NA : NA NA INA NA NA

Reagent Blank | NA NA MNA INA NA NA

Storage Blamk NA NA MNA NA NA NA

Instrument NA NA MA NA, NA NA

Laboratory

Revie
Mianay

wowith Project

ver: a-analyz: ASTM D2216-98 - RPD < 5%
rer; re-analyze

SRM

Duplicate I/sarnple set INA or justify in project Analyst Precision
uplicate JustE Q) eC g TN A I e (Y0
records ASTM D2974-00 - RPD < 20%
Laboratory
Matrix . " :
N A N A NA N A, N A .
SpikeMatriz NA N N NA NA INA
Spike Duplicate
LCS NA INA Na NA, NA NA
LEFB INA NA NA NA NA INA
Surrogates MNA NA NA NA, NA ‘ NA
Internal .
N A N A N A N A 1 N A,
Standards (15s) NA MNA NA NA N/ ‘ NA
Uther: MA NA NA | na NA MA

Sample Set = 20 or fewer authentic study samples.

RPD = Relative Percent Difference.
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EPA-NE QAPE Worksheet #24a - Rev, 04/03 (continued)

Fixed Laboratory Amalytical QC Sample Table

IV ediinm/ Sediment
MLatrix e
‘Sampling SOP 617,518
Analytical TP . , y ‘ T
;F'Illl‘"il‘::‘ll:l er Specific Gravity } Data that are accepted outside the measurement performance criteria will be
i : s i flagged with the appropriate data qualifier (EPA-NE QAPP Worksheet #9a)
f"u""r'i']""' atlomn NA and the rationale for aceepting the analysie will be thoroughly documented in
Level the QASQI narratives.
Analytical g e A
: ASTM DES54-02
Method \STM DE34-0
Laboratory Bl A
Name Applied Marine Sciences
;Nuw.. of Sample 12
Locations
Method/SOP -
. ‘M[”h:m!f o . Person(s) | Data Quality
Laboratory Fregquency/ QC Corrective Action ‘ . Lo Measwrement
o ! . s Responsible Indicator . S
QC: MNunmber Acceptance (CA) - - Performanee Criteria
o for CA (I
Liimiits
Method Blamk NA MNA NA NA MNA NA
Reagent Blank NA INA NA MNA NA INA
Storage Blank Na NA NA NA NA NA
Istrument NA NA NA NA NA NA
Blank
Review with Project
.aboratory Manager; re-analyze . .. .
p Mm’.l atory I/sample set MNA M ij.n‘lg'”_].’ i ill’ldbd Analyst Precision D 0.08
Duplicate or justify in project
records
Labaoratory
Matrix \ ‘ ‘
L A \ ™A, 4 |
Spike/Matrix NA N NA NA NA NA
Spike Duplicate
LS NA NA 1 MNA NA NA NA
LFB NA ; NA NA INA NA NA
Surrogates NA NA MNA NA NA NA
Internal " . : N
. N I - WA N A Na NA
Standards (15s) A N NA NA v N
Orther: , ’ ‘ ,
N A N A, N N A N A WA
SR INA N NA NA NA NA

Sample Set = 20 or fewer authentic study samples.
)= Difference between duplicate values.
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EPA-NE QAP Worksheet #24a - Rev, 04/03 (continued)

Fixed Laboratory Analytical QC Sample Table

[N, Sediment
Matrix e
Sampling SOP 517, 618
Analytical - N ' . L
;F’lllr"u|:|1rz-llz:r' Atterberg Limits Data that are acceptad outside the measurement performance criteria will be
f‘l‘ e " flagged with the appropriate data qualifier (EPA-NE QAFP Waorksheet #9a)
qmmumnnakum NA and the rationale for accepting the analysis will be thoroughty documented in
Level the QA/QC narratives.
Amalytical Tp T .
' ASTM D4318-00
Wlethod VITM 43180
Laboratory Applied Marine Science
‘ Applied Marine Sciences
Name Pi ‘ '
Nao. off Saaple 12
Locations ¢
1 st hon '15“ ) ] ] . ) i
. X ) ﬁmuh?w’tw . ) . Persom(s) | Data Quality
Laboratory Frequency/ O Corrective Actiom | . . Measurement
o ‘ : ey Responsible | Indicator , s
QC: MNiunmler Acceptance (CA) . e Performance Criteria
O for CA (DL
Limits
Methad Blamk: NA. NA NA NA, NA INA
Reagent Blank NA. INA. NA NA. NA INA
Storage Blank NA NA NA NA NA : NA |
Instrument NA NA NA NA NA NA
i lank ‘
| Review with Project LL -1 € 9%
Aaboratory Manager; re-analyze . . "
““W““” I/sample set NA ‘“W“TJ‘“W“F Analyst Precision PL - D= 7%
Dmplicate or justify in project
records PI-Tr < 6%
Labaoratory
Matrix , ,
4! A Q N A \ A |
Spike/Matrix NA NA NA N NA NA
Spike Duplicate
LCS NA WA MNA. NA NA NA
LIFR NA NA MNA NA NA NA
Surrogates NA NA NA NA N j NA
Internal . . \ , .
. NA NA \A NA NA N A
Stamdards (15s) A ] N ! A N/
Uther: NA, NA NA NA NA NA,
SRM ‘

LL = Liquid Limit; PL = Plastic Limit, PT= Plasticity Index.
Sample Set = 20 or fewer authentic study samiples.
) = Difference between duplicate values.
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EPA-NE QAPP Worksheet #24b - Rev, 04/03 (continued)

Fixed Laboratory Amalytical QC Sample Table
Sampling SOP: 5-17, 818

Analytical Method: ASTM D2216-98/D2974-00 (Sediment); Water Content
Achievable Analytical Precision Analytical Acenracy/Bias
Analyte ]L::z‘ltmiljyl::pry . '
Semsitivity/ Labaratory Replicate MES/MSD SRM LCS M
Quantitation Limits

W - Not ASTM D2216-98 - RIPLD < &% Mot Mo

Water Content PRTSY
Applicable

Nott MNait
ASTM D2974-00 - RPD < 20%

Applicable | Applicable

Applicable | Applicable
RIPD = Relative Percent Difference.

Fixed Laboratory Amalytical QC Sample Table
Sampling SO 517, 5-18

Amnalytical Method: ASTM DE54-02 (Sediment); Specific Gravity

Achievable Analytical Precision Amalytical Accuracy/Bias
Laboratory
Analyte PR Laboratory .
) .El‘iﬂ]ﬂl!'l!.ll\/l\ly{ ) ]"i‘i!ll‘]m:ﬂllm MS/AMISD SRM LCS M8
Quantitation Limits
Specific Gravity Not Applicable D < 0.08 Not Applicable wmmmmmMermuwmmmmMWmmmmwm
D = Difference between duplicate values.
Fixed Laboratory Analytical OC Sanmuple Table
Y o L'
Sampling SOP: 5-17, 5-18
Analytical Method: ASTM D4318-00 (Sediment); Atterberg Limits
Achievablie Aaalytieal Precision Analytical Accuracy/Bias
‘ Laboratory .
Analyte N : Lalbormtor -
: Sensiititvity/ IMMWMMwy IVIS/MSID SIRM LS MS
. o Replicate S Ay 1
Ouantitation Limits
Liquid Limit Not I 5 G Nat Not Not Naot
-Aqutd Applicable o Applicable Applicable | Applicable | Applicable
Plastic Lirnit As Above s 1% As Above As Above As Above As Above
Plasticity Index As Above I % 6% As Above As Above As Above

As Above
[ = Difference between duplicate values.
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