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Terms

alpha energy analysis

ALS Laboratories

ASTM International formerly American Societfor Testing and Materials)
hexavalent chromium

contractrequired detection limit

calendar year

U.S. Department dEnergy

data quality assessment

equipment blank

Washington State Department of Ecology
U.S. Environmental Protection Agency
Environmental Resources Associates

full trip blank

field transfer blank

gas chromatography

gas chromatographyass spectrometry

GEL Laboratories

gas proportional counting
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inductively coupled plasma
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inductively coupled plasmmass spectrometry
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liquid scintillation counting
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U.S. Department of Eengy Mixed Analyte Performance Evaluation Program
minimum detectable activity

method detection limit
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F GroundwateMonitoring DatQuality Asessment

F1 Introduction

This appendix presents tliata quality assessment (DQf&) laboratory datgenerated from
groundwater samples colted during calendar yedCY) 2015 as part of thédanford Site groundwater
monitoring programThe purpose of this DQA is to determine whether thesenals¢a the data quality
requirements specified DOE/RL-91-50, Hanford SiteEnvironmental Monitoring Plarand
CHPRGO00189 CH2MHILL Plateau Remediation Company Enviramtal Quality Assurance
ProgramPlan.

For the groundwater monitoring program durldg 2015, a total of1,292wells, aquifer tubes,
andsprings were sampled over the extent of the Hanford Sliese sampling events generated
16,268sampleq3,596field samplesand12,672laboratory samplésFrom these16,268samplesfield
sampling operationgenerated. 7,895field measurementsindfour analytical laboratorieseported
135,111laboratory resultdor a total 0f153,006measurementd hese sampling events only cover
routine groundwater monitoring and do not include sampling events for special prbjesgampling
events includedre those in thelanford Environmentdhformation System (HEISJatabase as of
January25,2016;CY 2015routine groundwater monitoring data entered thieeHEIS databaseafter tha
date are not included in thassessment.

F2 Pupose

The purpose of ik DQA is todetermine whether the daganerated from th€Y 2015 groundwater
monitoring sampling effort meet the data quality requirements specif@@E/RL-91-50 and
CHPRC00189.Meeting the data quality requirements of these docunpeatédes asuranee that the
data collected are of sufficient quantity and qualitytf@rgroundwater monitoring program.

F3 Scope

This DQA focuses on thaboratorychemical andadiochemicatiata collectedor the groundwater
monitoring programThe dataareevaluatedo determine whether they meet the analytical criteria
outlined in DOE/RL-91-50 and CHPR@)0189 The DQA methodology includes data verificatiamd
data usabilityevaluations.

9 Data verification ishe process of evaluating the completenessectness, and
conformancé&ompliance of a specific data set against the method, procedural, or contractual
requirements. It includes confirmation that the specified sampling and analytical requirements have
been completeds specified iDOE/RL-91-50 and CHPR@&)0189 This evaluation is documented
in SectionF5. In addition, verification is performed for fietguality control QC) samplesas
specifiedin SectionF8 andfor laboratory QC sampless specifiedn SectionF9.

1 The data usability assessment is a determination of the adequacy of the data talsipport
groundwater monitoring program requiremeantsl is based upon the verification results.
This evaluation is summéed inSectionF10.
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TableF-1 presents the groundwater monitoring program data requirement®fdRL-91-50 and
CHPRC00189.QC results for groundwater monitoring samples were evaluated against these
requirements as part of this DQA (see SeatiandF9). The QC samples governed by the QC
requirements may be divided into two components: fields@@plesand laboratory QC samples.
SectionsF4.2 andF4.3 describe these two types QC samples.

Table F1. QCAcceptance Criteria for Groundwater Samples

Constituent

QC Element

Acceptance Criterior?

Corrective Action

General Chemical Parameters

Alkalinity, chemical oxygen demand,
conductivity, oil and grease, pH, tota
dissolved solids, total organic carbon
total organic halidegndtotal

petroleum hydrocarbons by GC

Method blank

LCS

Duplicate

Matrix spike
Surrogate

Equipment blank, FTB
Field duplicate

Field lit

<MDL

80 to 120% recovery
020% "RPD
75 to 125% recovery
Statistically derived
<2 times MDL
020% "RPD
020% 'RPD

Fl agged wi
Data revieweti
Data revieweti
Fl agged wi
Data reviewet|
FIl agged wi
FIl agged wi
Flage d wi & h

Ammonia and Anions

Ammonia, anionssulfide, anccyanide

Method blank

LCS

Duplicate

Matrix spike
Equipment blank, FTB
Field duplicate

Field lit

<MDL

80 to 120% recovery
020% "RPD
75 to 125% recovery
<2 times MDL
020% "RPD
020% 'RPD

Flaggedwi t h A
Data revieweti

Data revieweti

FIl agged wi
Fl agged wi
Fl agged wi
Fl agged®wi

Metals

ICP metals, ICRMS metalsCr(V1),

mercury,anduranium

Method blank

LCS

Matrix spike

MSD

Equipment blank, FTB
Field duplicate

Field lit

<MDL

80 to 120% recovery
75 to 125% recovery
020% RPD
<2 times MDL
020% "RPD
020% 'RPD

Fl agged wi
Data reviewet|

Fl agged wi
Data reviewet|

Fl agged wi
Fl agged wi
Fl agged®wi

Volatile Organic Compounds

Volatiles by GGMS

Method blank
LCS

Matrix spike
MSD
Surrogate

<MDL?Y

Statistically derived
Statistically derived
Statistically derived
Statistically derived

Fl agged wi
Datareviewed
Fl agged wi
Data reviewet|
Data reviewet|

F-2
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Table FL. QCAcceptance Criteria for Groundwater Samples

Constituent QC Element Acceptance Criterior? Corrective Action
Equipment blank, FTB, |<2 times MDY Fl agged wi
FXR
Field duplicate 020% "RPD Fl agged wi
Field lit 020% 'RPD Fl agged®wi
Semivolatile Organic Compounds

Herbicides by GC, PCBs by GC, Method blank <2 times MDL Fl agged wi

pest!mdes_ by GC, phenols by Gahd || cg Statistically derived Data reviewet|

semivolatiles by GEMS ) ) o ) .
Matrix spike Statistically derived Fl agged AN
MSD Statisticallyderived Data reviewet|
Surrogate Statistically derived Data reviewet|
Equipment blank, FTB <2 times MDL Fl agged wi
Field duplicate 020% "RPD Fl agged wi
Field plit 020% 'RPD Fl agged®wi

Radiological Parameters

Gamma scan, gross alpha, gross bel Method blank <2 times MDL FIl agged wi

amencmm_/ cunum (isotopic) . LCS 70 to 130% recovery Data revieweti

carbonl4,iodine129,neptunium ] . . )

selenium79, strontium89/90, Matrix spike 60 to 140% recovery Fl agged wi

technetiurd99, thorium, tritium, tritium . . :

(low level), and uraniurtisotopic) Equipment blank, FTB <‘2 timesMDA Fl agged wi
Field duplicate 020% "RPD FIl agged wi

Field lit

020% 'RPD

FIl agged ¢ wi

SourcesDOE/RL-91-50, Hanford Site Environmental Monitoring Plaand CHPR@00189 CH2M Hill Plateau Remediation
Company Environmental Quality Assurance Program Plan
a For thelaboratory QC types LCS, duplicate, matrix spike, MSD, and surrogaieratorydetermined, statistical pcess
control limits were used when availapteherwise the limits shown is this table were used. Fotaboratory duplicate types
duplicate, LCS duplicate, MSD, and surrogate duplicate, the RPD limit pé2@nt was used if laboratatgterminedimits

were not available.

b. The source documents classify total petroleum hydrocarbons as a VOC. Total petroleum hydrocarbons have histori
classified as a general chemical parameter.

c. Doesnot apply to pH determinations.

d. After review, correctie actions are determined on a ehgease basis. Corrective actions may include a laboratory recl
rerun, or flagging thassociated groundwater monitoridata as suspediy 0 flag) or rejectedfiRo flag).

e. The source documents indicate thatdigplits with RPDs exceeding 2@rcentare to beiQo flagged.Prior to CY2013

field splitswer e not @A QO

fl agged.

f. The source documents indicate that the mebiank is to be compared to the RDL. Because the RDiot readily
accessible in thelanfordEnvironmental Information Systedatabase, the MDL was used instead. In most cases, the MD

less than th&DL.

g. For the common laboratory contaminantsitanone, acetone, methylene chloride, toluene, and phthalate esters, the
acceptanceriterion isless than five times the MDL.

h. The RPD for duplicates is calculated only if at least one of the results is greater than or equal to five times thg labor

MDL or MDA.

i. The RPD for field splits is calculated only if at least one of the resultedteg than or equal to five times the larger MDL

MDA of the two analyzing laboratories.

F-3


http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1503160460

DOE/RL-2016-09, REV. 0

Table FL. QCAcceptance Criteria for Groundwater Samples

Constituent QC Element Acceptance Criterior? Corrective Action

Data flags
B, C = Possible laboratory contamination (analyte was detected in the associated method blank).

N = Result may be biased (associated matrix spike resulbutagle the acceptance limits).

Q = Problem with associated fie@C sample (field blankfield duplicate and/orfield split results were out dimits).
T = Result may be biased (associatedrimapike result was outside the acceptance limits; used withvS@nethods only).
Cr(VIl) = hexavalent chromium MDA = minimum detectable activity

CcY = calendar year MDL = method detection limit

FTB = full trip blank MSD = matrix spike duplicate

FXR = field transfer blank PCB = polychlorinated bipenyl

GC = gas chromatography QC = quality control

GC-MS = gas chromatographyassspectrometry RDL = required detection limit

ICP = inductively coupled plasma RPD = relative percent difference

ICP-MS = inductively coupled plasmanass spectrometry VOC = volatile organic compound

LCS = laboratory control sample

F4.1 Analyte Reporting Conventions

To conform to the analyte reporting conventions used in the annual report and to provide loititppdra
analytical results among the reporting laboratories, the following analyte nepootiventions are used
in thisDQA:

1  Ammonium: Ammonia,nitrogerin-ammonia, anditrogenin-ammonium results are converted to
andevaluded as ammonium ion.

Nitrate: Nitrogerrin-nitrate results are converted to andluded as nitrate.
Nitr ite: Nitrogenin-nitrite results are converted to aenhluded as nitite.
Phosphate:Phosphorusn-phosphate results are converted to evaluded as phosphate.

Strontium -90: Totalbetaradiostrontium results aevaludedas strontiury90.

=A =4 =4 =4 =4

Total organic halides(TOX): Total halogengall) results are evaltadasTOX.

F4.2 Field Quality Contr8ample Types

Field QC samples are used to assess the precision, repgatabdi potential contamination related to
sampling and laboratory activities. Field QC samples include three types of field @goksment

blanks, full trip blanks, and field transfer blahkiéeld duplicates, and split sampl@ableF-2

summarizeshe various field QC sample types, their required collection frequencies, and the actual
collection frequencie#s for groundwater samples, preservative reagents specific for the analyte(s) to be
determined are added to the field QC sample bottles pribetodlection of the QC samples. Alield

QC samples are delivered to the laboratory without anyrdiif@ation between the field Q€amples and

actual groundwatesamples.
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Table 2. QCField Samples

Number of QC Frequency
Field QC Number of Sample Sets

Sample Type Well Trips?2 Collected Required® Actual?
Full trip blanks 2,899 149 5% 5%
Field transfer blanks 21> 263 100% 124%
Equipment blanks 447 91 1094 21%
Field duplicates 2,899 183 5% 6%
TOC quadruplicates 200 204 N/R 102%
TOX quadruplicates 187 186 N/R 99%
Field split samples 2,899 66 As needed 2%

SourcesDOE/RL-91-50, Hanford Site Environmental Monitoring Plaand CHPR@00189 CH2M Hill Plateau Remediation
Company Environmental Quality Assurance Program Plan

a. Includes trips to wells, aquifer tubes, and springs. Well trips are counted only if they are associated with routiwatgrc
monitoring results in thelanfordEnvironmental Information Systedatabasé@RESULTOtable.

b. Values listed include only field blanks, field duplicates, and field split sample sets collected for routine groundwater
monitoring sampling events. A QC sample set consists of all the QC sashplearticular QC sample type (el trip
blanks or field duplicates) for a given well trip and maptain multiple sample numbers.

c. Required frequency is fnoDOE/RL-91-50 and CHPR@&0189.
d. Actual frequency = 100umber of QGCsamge sets / number of well trips.

e. For each day that volatile organic compound samples are collected, one field transfer blank is required foraach lakt
r ecei vi nsgolatilehoaganic daangodind sampl@dultiple field transfer blanks may be required each day that volatil
organic compound samples are collected if these samples are to be shippeel tioan one laboratory for analysis.

f. Number d sampling events for wibh nordedicaéd sampling equipment was used.

g. The 10 perceritequency is for routinely usedprndedicated samplingguipment. For new types of mibedicated sampling
equipment, theguipment blank frequency is 100 percantil the decontamination prodere for the new equipment is show
to produce acqeable equipment blank results.

h. Number of pairs of fielduplicate sample sets collected.

i. Number of well trips for which TO©®r TOX samples were collected.
j- Number of sets of quadruplicate sampieiected.

k. Number of pairs of filel split sample sets collected.

N/R = notrequired

QC = quality control
TOC = total organic carbon
TOX = total organic halides

1 Equipment blankare samples of reagent water that are pumped or washed througidicatet]
sampling equipment. Equipment blardee used to monitor the effectiveness of equipment
decontamination procedures and to monitor for contamination associated with field
samplingequipment.

1 Full trip blanksare samples that contain reagent watet any required preservativesful trip
blankis used to check for contamination in sample bottles amtdédry sample preparation.
Thefull trip blankis analyzed for all constituents of interest and is collected in the same types of
sample bottles used to collect groundwater samplesfulitigp blankis filled during bottle
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preparation using the same sample preparation used for regular well s&ulbkeip blanks are
notopened in théeld.

9 Field transfer blankare analyzed for volatile organic compounds (\8D&hd are used to check for
VOC contamination associated with sampling activities. At the tf sample collection, the field
transfer blak is filled at the sampling site by pouring reagent water frateanedylasscontainer
into VOC sample vials prwaded with any required preservative. After collection figld transfer
blankis treated in the same manner as the other samples edlthaing the sampling event.
Onefield transfer blanks collectedeachdaythatgroundwater samples are collatfer VOCs.

If theVOC samples collected on a given day will be shipped titipteslaboratories, thenféeld
transfer blanks colleced foreach laboratory for thakay.

9 Field duplicate samples are replicate samples collected to determine the precision of sampling and the
laboratory analytical measurement process by comparing results with an identical sample collected at
the same time and lation. Matching field duplicates acellected and storedh iseparate containers
and are analyzed as separate samples by thelslaonatory.

1 Split samples are replicate samples sequentially collected from the same location in the same
sampling event andhalyzed by different laboratories. Split samples are used to evaluate
interlaboratory precision armbmparability.

Field blankresults are evaluated by comparison with two timesritthod detection limit\{DL)

or minimum detectable activity (MDA)f the gerforming laboratoryFeld blank results that exceed that
limit and the results for any samples associated witfigleeblankareassigned review qualifier

of fiQd. Associated sampare thoseollected on the same day and analyzed bydheegnethods the
correspondingield blank

Field duplicate sample results are evaluated only if at least one result is five times the labtidatary
MDA. Split sample results are evaluatedydf at least one result is five times the larger of the laboratory
MDL or MDA of the two analyzing laboratories. Field duplicate and field split samples that qualify are
evaluated using the relative percent difference (RPD) between the duplicat¢ sarsple pairTheRPD

is ameasure of precision and is calculatedfaswn inEquation F1:

Ci-Co |+ :
prlwll 100 (Equatlon H.)
where:
C, = parent sample analyte concentration or activity

C. = duplicate samplanalyte concentration aictivity

A perfect match between the parent sample ndiuplicate yields an RPD ofg@rcent Results for field
duplicate samplethat exceed the RPD limit of 20 percantassigned review qualifier ofiQo. Only

the two samples of the duplicate paiie considered to be associated samples. Historically, split samples
that exceed the RPD limit have not bé&€v flagged however, split samples collected since 213

that have results exceeding the RPD limit have fi@grflagged Only the two samplesfahe split pair

are conglered to be associatsdmples.

Total organic carbo(ifOC)andTOX areResource Conservation and Recovery Act of 1BTRA)
indicator analytes; samples for these analytes are usiméiinedn quadruplicate40 CFR 265.92
Al nterim Status St anasofHhmrdduoWast©weatmens Staage an@p er a
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Di sposal Faci | dAnalysi®).,Field qu&eupipate samplesutsiare evaluated only if
atleast one result is at least five times the labordipy. . Field quadruplicate results that quakite
evaluated using the perderlative standard deviatioRED) within thequadruplicate sample set.
ThepercentRSD is a measure of precision and is calculatesthag/n inEquation F2:

_2
o' =(§i-©)

(nl) .
%R S B —< 100 (Equation R2)

where:

%RSD = percent relative standard deviation

C = i"sample concentration
C = average sample concentration
n = number of results (usually four)

A perfect match of results within a quadruplicate sample set yigldecantRSD of 0 percentFor any

results in a gudying quadruplicate data set that were less than the laboratory MDLs were used to
compute the perceRSDequation Quadruplicate split sample resut®evaluaedonly if at least one
guadruplicate average gseater than or equal five timesthe larger of the laboratory MDLs of the two
analyzing laboratories. To determine the precision of a set of split quadruplicate samples, the RPD of the
two averages for the quadruplicate split sam@eatetermined and compared tof#dcent Results for

field quaduplicate samples that exceed a peré&D of20 percentor quadruplicate splitssnples that

exceed an RPD of 2fercent are nassigned reviewqualifier.

F4.3 Laboratory Quality Control Sample Types

Laboratory quality assuran¢®A)/QC requirements govern nearly all aspects of analytical laboratory
operatioss, including instrument procurement, maintenance, calibration, and operation. During the
analysis of groundwater samples, laboratory QC samples are used to assess potential sample
cortamination, precision, and accuracy related to laboratory activities. Laboratory QC samples may
include method blanks, laboratory control saml€sSs), laboratory control sample duplicates
(LCSDs), matrix spike samples, matrix spike duplicgtdSDs), ard surrogatesT hesetypes of

laboratory QGsample andthe waythey areevaluatedaredescribed below

1 Laboratorymethod blankprovide a measure of the cleanliness during sample preparation and
analysis. The appearance of measurable analytes ingti@dblankmay indicate contamination of
custome samples during the analytigadocess.

9 Laboratory sample duplicatdsCSDs MSDs, and surrogate duplicates provide a measure of the
reproducibility of the analytical procesthe RPDis the metric used to deteine reproducibility
(EquationF-1). Laboratory sample duplicates qualify for evaluation only if at least one result is five
times the laboratoriyIDL . Surrogate duplicate data were not received from the laboratories
performing groundwater monitoring anadgsin CY2015.

1 LCSs, matrix spikes, and surrogates contain known amounts of analytes and provide a measure of the
accuracy of the analytical process. Percent recovery is the metric used to determine analytical
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accuracy EquationF-3). Percent recoveries sistently less than or greater than p@écentmay
indicate a bias in the analytigadocess.

These laboratory QC samples are included in sample preparation and analytical aktichegith

customer samples. An analytical batch typically consists of amoamiof 20customer samples.

Thenumbers and types of QC samples included in sample batches are dictated by the analytical method
being used. Analytical methods usualseonly asubset of the aviaible types of QC samples.

At aminimum, most sample preparation and analytical methods inclogghend blankone of the

duplicate types (e.gsample duplicate), and one of the standard types (£8§).

Laboratory analytical accurador LCSs, matrix spikes, and surrogates is evaluated using percent
recovery ashown inEquationF-3:

Percent = %‘éTcloOvOe ry (Equation R)
a
where:
Cn = measured analyte concentration or activity
Ca = actual, known analyte concentration or activity

Perfect recovery of themeasured analyte concentration or actiyiglds a percent recovery of
100percent

F4.4 Qualification Flags

During the generation and evaluation of environmental analytical data, aayasfl qualification flags
may be assigned to an individual restihte HEIS database carries qualification flags applied from three
sources: the laboratory (laboratory qualifier), a data revi¢weiew qualifier), or a thirgbarty data
validator (valication qualifier).TableF-3 presents the laboratory qualifier flagadTableF-4 outlines

the review qualifier flagg-or the CY2015groundwate monitoring data set, no thiphrty validation

was performed, and no validation dgfiats were applied tahe dataset.

Of the review qualifier flags, theequest for data revieiRDR) process most commonly generdieg®
fiG,0 iR,0 andfY o flags (TableF-4). ThefiFo flag indicateghatthe analytical result is under review
within the RDR processinfiFo flag is typically resolved to &Go flag, iR flag, orfiY 6 flag during the
RDR process. ThBGo flag indicates that the result has been reviewed within the RDR process and
determined to be validn some caseshefiGoflag is applied to a result after the revemhresult has been
replaced by a new value from the laboratory; the new laboratory value may be a correction of the
originally reported value or may be franreanalysisof the sampleThe iRo flag indicateghatthe
analytical result has been reviewed agjigcted aivalid based upon a known reagerg.,instrument
calibration failuré. ThefiY o flag indicateghatthe analytical result has been reviewed and is considered
guestionable based on additional evidefgcg.,a result that does not fit withéhistorical trend for the
sample sourcand is inconsistent with relatgghrametens

ThefQoflag review qualifier is applied to the analytical results of thesepes associated with field
QC samples having analytical results that exceed the QC aiidentifiedin DOE/RL-91-50 and
CHPRGCO00189 and outlined imableF-1. Associated samples are define®bettionF4.2.
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Table R3. Laboratory Qualifier Data Quality Flags

Flag Definition

B Inorganics andWetchem*:The analyte was detected at a value greater than or equal to the MDL but less
the CRDL.
Organics:The analyte was detected in both the associated method blank and in the sample.
RadionuclidesThe associated methddank has a result less than or equal to two tithesMDA and, after
corrections, theesult is greater than or equal to MBA for this sample.

C Inorganics andWetcheni* The analyte was detected in both the sample and the atsbanethod blank, and
the sample concentration was less than or equal to five times the blank concentration.

D All: Analyte was determined using a secondary dilution factor greater than one. The primary preparatio
required additional dilution either taring the analyte within the calibration range or to minimize interferen

E InorganicsReported value is estimated because of interference. See any comments that may be in the
laboratory report case narrative.
Organics:Concentration exceeds the cadition range of the GMS.

J OrganicsThe analyte was detected at a value greater than or equal to the MDL but less than the CRDL,

N All (except GGMS methods)The matrix spike recovery is outside control limits. The associated sample ¢
may be biased

O | All: The laboratory control sample recovery is outside control limits.
Organics (GEMS methods only)The matrix spike recovery is outside control limits. The associated samg
data may be biased.

U All: The constituent was analyzed for but was not detected.

X All: Indicates a resupecific comment is provided in the data report and/or case narrative.

* Wetchem is a miscellaneous group of analytical methods such as the colorimetric determinatianadéhtechromium,
the titrimetric determination of alkalinitgr the distillation and titrimetric determination of sulfide.

CRDL = contractrequired detection limit MDA = minimum detectable activity
GC-MS = gas chromatographmass spectrometr MDL = method detection limit
Table H. Review Qualifier Data Quality Flags
Flag Definition
A Indicates an issue with the chain of custody that could affect data integrity.
F* | Result is undergoing further review. This review qualifier is assigvieh a RDR is first processed.
G* | Result has been reviewed through the RDR process and determined to be correct, or the laboratory hag
a corrected result after reviewing the original result or after reanalyzing the sample.
H Laboratory holdingiine was exceeded before the sample was analyzed.
P* | Potential problem. Collection/analysis circumstances make the result questionable.
Q | An associated QC sample is @ftlimits; the associated sample number is listed irfilesult Commesiitfield
for the iQd-flagged result. SeBection B.2 for the definition of associated samples.
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Table F. Review Qualifier Data Quality Flags

Flag Definition

R* | Do not use. Further review indicates the result is not valid. This review qualifier is used only when docu
evidence exists thatthe resultisnotvaide ner al | vy, results that are
statistical evaluations, maps, and other interpretations.

Y* | Resultis suspect. Review had insufficient evidence to show result valid or invalid.

Z* | Miscellaneous circumstance exists. Additional information for this record may be foundiRetbalt
Commenbfield in the HEISd a t a IRBS3UETO téible and/or in th&Sample Comment f i el d i n
sample table.

* These flags are applied as part af RDR process.
HEIS = Hanford Environmental Information System
QC = quality control

RDR = request for data review

F5 Data Completeness

Data completeness is a measure of how much of the data set is judged to meet the quality criteria and
thus is usablefor the groundwater monitoring program. The costghess goal is determined as

apercentage ofdatajudggdgood 6 ver sus al | data collected for
85.0 percent (DOE/RL-91-50). Completeness statistiasecalculatedand presentefbr the following

1 Percentage of successful sampling events dgivig015versus thewumber of scheduled
samplingevents

1 Percentage of field QC samples collected versus the number of QC samples required

1 Percentage afhe data set that meets qualitjteria

F5.1 Percentage of Successful Sampling Events

During CY 2015,a total 0f3,101 sampling events were plannadd 3,075 of these sampling events were
successfully executetbr a samplig event completion rate of 992rcent. An additional 8dample

events originally scheduled for CX014 wereperformedn CY 2015 for a total of 3,15@ell trips during

CY 2015 n support of the groundwater monitoring program. Sources sampled included wells, aquifer
tubes, and springs. This completion rate indicates that sufficient sampling events were completed to meet
groundwater monitoring program requirements. T892 well tips listed in Tabld=-2 reflect only those

CY 2015 sampling events that resulted in groundwater monitoring field and laboratory data appearing in
the HEISARESULTO table at the tim¢hatthose data were pulled frotine HEIS database

F5.2 Percentage of Fie@uality Control Samples Collected

The types and collection frequencies of field QC samples for the groundwater monitoring program are
providedin DOE/RL-91-50 and CHPR@&0189; the collection of quadruplicate samples at RCRA sites
for TOC and TOX is mandated BY) CFR 265.92 SectionF4.2 providesa more complete digsson of

1 DOE/RL-91-50 defines this completeness goal on a quarterly basis. For this data quality assessment, the
completeness goal is applied over the entire CY.
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field QC samples. Table-2 summarizes those QC types, their required collection frequencies, and the
actual collection frequencies. The table indicates that the requirements for the minimum collection
frequencies for groundwater monitoring fi€lC samples were met during @015.

To determine the collectidnequency for equipment blanks, the only dedicated sampling equipment
currently trackedn the electronic database amglér, Kabis? and portable GrundfdsNondedicated
sampling manifals are also used collectsome groundwater sahes but are not tracked in thtEIS
databaseConsequentlythe number of well trips for equipment blanks reported in Teifle
underestimates the actual mier of well trips that use ndadicated samplingquipment, and the @l
sampling frequency for equipment blanks is less thame?dent. Until the use of ndadicated sampling
manifolds is tracked, a more accurate estimate of the actual sarfnptijogncy for equipment blanks

is unavailable.

For the TOC quadruplicate samples, the sampling frequendigistly greater than 10percentdue to the
collection offive split sample sets for TOC amb split sample sstfor TOX.

F5.3 Percentage of @bleData

This section provides an overview of data usabifftypbsequent sections provide detailed information
regardingdata compliance with qualitgquirements.

TableF-5 summarizes the percentage dadhiegroundwater monitoring data generated from samples
collected during CY2015. Overall data completenessd3 0 percent whichis well above the data
completeness goal of &percent(as specified iDOE/RL-91-50) and indicates that the large majority of
data collected for the gnadwater monitoring program isalde The CY2015data completeness rate of
97.0percent is similar to the 96pércentate of CY2014 and the 97 gercentrate of CY2013.

Data completeness was judged onftll®wing:
1 AF0AR0andiYoreview qualifier flags associated with the data

1 f Qfiag review qualifiers for data associated withd blanks exhibiting possible contamination
datawith poor fieldsampleduplicate reproducibilityor data with poor fieldplit reproducibility

1 Samples with missed holding times
1 Samples with laboratory qualifiers indicatingethod blankcontamination

Of the 153,06 total results noted in Tab#e5, 97.0percentmet QC requirements. Of the 4,568C

failures simmarized in the table, 56p&rcentof the results were due taiof-limit field QC and were

A Qftagged, and 29.Bercentwere due t@ut-of-limit method blank. Of the 2,593Q0-flagged results,
82.9percentwerefiQo flagged for associatesut-of-limit field blanks, 9.9ercentfor field duplicates
exceeding the RPD limit, and 7pércentfor field splits exceeding the RPD limit. The$eQ fiag
percentges may sum to greater than J#centecause a result may be flaggedrfartiple field QC
issues (e.goutof-limit field blank and oubf-limit field duplicate). Details of the issues associated with
these QC failures are provided wbsequensections.

2KabisE is a trademark of Sibak I ndustries, Sol ana Beach,

3 Grundfos® is a registered trademark of Grundfos Holding, Bjerringbro, Denmark.

4TheiFo f I a g review qual i)Was maludedinthe assessmentoidY 2013 gnoundweatei e w
monitoring results for this report. After the RDR review, fFaflagged results will be resolved to one of the other RDR
flags, as appropriate.
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Table F5.Data Completeness Summarized by Method

Results Field | Missed | Method
Total in Suspect| Rejected| QC | Holding | Blank Results
HEIS Method Name Results | Review’ | Results | Results' | Flags| Time | Qualifiers | Flagged
Overall Percent Complete =97.0%
Overall totals: 153,006 114 101 132 [2,593| 428 1,361 4,566
General Chemical ParametergPercent Complete= 98.6%)
Totals 24,524 34 29 16 127 115 29 348
160.1_TDS 40 o) o) 6 6
1664A_OILGREASE 11 0
170.1_TEMP_FLD 1 0
2320_ALKALINITY 1,966 1 1 29 2 33
2540C_TDS 2 0
310.1_ALKALINITY 1,813 1 3 32 6 40
360.1_OXYGEN 5 0
360.1_OXYGEN_FLD 2,380 1 1 3 5
410.4 COD 41 1 1
9020_TOX 916 44 48 16 108
9060_TOC 1,263 13 18 8 56 5 100
9223_COLIFORM 41 3 3
CONDUCT_FLD 3,596 5 1 3 9
PH_ELECT_FLD 3,590 3 1 3 7
REDOX_PROBE_FLD 1,144 1 1 2
TEMP_FLD 3,589 2 1 3 6
TURBIDITY_FLD 3,584 7 1 3 11
WEPH_GC 110 0
WTPH_DIESEL 294 1 12 13
WTPH_GASOLINE 132 2 2 4
Ammonia and Anions (Percent Complete =97.6%)

Totals 11,238 2 5 6 170 72 23 268
300.0_ANIONS_IC 9,428 2 5 147 19 3 176
350.1_AMMONIA 57 1 11 1 14 22
376.1_SULFIDE 1 0
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Table F5.Data Completeness Summarized by Method

Results Field | Missed | Method
Total in Suspect| Rejected| QC | Holding | Blank Results
HEIS Method Name Results | Review’ | Results | Results' | Flags| Time | Qualifiers | Flagged
4500D_SULFIDE 21 0
9012_CYANIDE 211 ' 1 2 9 11
9034_SULFIDE 34 ‘ 3 1 3 8 6 17
9056_ANIONS_IC 1,486 7 35 42
Metals (Percent Complete =96.3% )
Totals 80,949 66 63 51 1,476 217 1,268 3,011
200.8_METALS_ICPMS 2 0
6010_METALS_ICP 40,460 18 21 448 497 957
6010_METALS_ICP_TR 368 0
6020_METALS_ICPMS 35,828 29 20 42 869 750 1,624
7196_CRG6 3,725 17 22 8 159 217 19 425
7470_HG_CVAA 89 2 2
COLOR_TK_FE_FLD 6 2 2
UTOT_KPA 471 1 1
Volatile Organic Compounds(Percent Complete =96.7%)
Totals 23,636 0 1 58 710 0 31 783
8015_VOA_GC 10 2 2
8015M_GLY_GC 2 0
8260_VOA_GCMS 23,617 ' 1 58 710 29 781
RSK175_VOA HDSPC_GC 7 0
Semivolatile Organic CompoundgPercent Complete =99.20)
Totals 4,138 0 0 0 1 24 10 34
8081_PEST_GC 108 0
8082_PCB_GC 84 1 1
8270_SVOA_GCMS 3,946 24 10 33
Radiological Parametes (Percent Complete = 9&%)

Totals 8,521 12 3 1 109 0 0 122
906.0_H3_LSC 649 2 1 4 6
906.0ML_H3_LSC 6 0
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Table F5.Data Completeness Summarized by Method

Results Field | Missed | Method
Total in Suspect| Rejected| QC | Holding | Blank Results
HEIS Method Name Results | Review’ | Results | Results' | Flags| Time | Qualifiers | Flagged
9310_ALPHABETA_GPC 1,704 5 ' ' 58 ' ' 62
AMCMISO_EIE_PLT_AEA 12 0
AMCMISO_EIE_PREC_AEA | 17 0
Cl4_LsC 338 0
GAMMA_GS 2,629 0
1129 SEP_LEPS GS 67 0
1129LL_SEP_LEPS_GS 360 2 ' ' 2 4
NP237_IE_PRECIP_AEA 14 0
NP237_LLE_PLATE_AEA 10 0
PUISO_PLATE_AEA 158 0
SE79_SEP_IE_LSC 16 0
SRISO_SEP_PRECIP_GPC 897 2 2 ' 21 24
SRTOT_SEP_PRECIP_GPC| 154 ' ' ' 9 9
TC99_EIE_LSC 387 0
TC99_ETVDSK_LSC 434 1 ' 1 2 4
THISO_IE_PLATE_AEA 42 0
THISO_IE_PRECIP_AEA 18 0
TRITIUM_DIST_LSC 573 ' ' ' 9 9
UISO_IE_PRECIP_AEA 15 0
UISO_PLATE_AEA 21 ' ' ' 4 4

a. Groundwater monitoringessults were pulled from the HEIS databasdamuary25, 2016 and irclude both fieldand
laboratoryresults.

b. Results in review have a review qualifierfof~ . 0
c.Suspectresdt have a review qualifier of #AY. O
d. Rejected results have a review qualifiefioR . 0

e. The value in th8Results Flaggeticolumn may be less than the sum & thalues in the individual flag columns if the
sameresult has multiple quality contrasues.

HEIS = Hanford Environmental Information System database
QC = quality control

The poorest completion rate wa.3percentfor metak; most of the failuresvere for metalsletermined
by inductively coupled plasrmatomic emissiospectrometry{ICP-AES) analysis (EPA Method010
[SW-846 Test Methods for Evaluating Solid Waste: Physical/CherMedthals, Third Edition; Final
Updatel V-B]) and inductively coupled plasamass spectrometyCP-MS) (EPA Method6020
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[SW-844]). Of all the QC failures for metals, 49fercentwere due tdi Qfiag review qualifiers for data
associated with contaminatedltl blanks and poor field duplicatéeld split reproducibility, while

42 .1percentwereassociated with contaminated method btaakd 7.2ercent were due to missed
holdingtimes.

Themetals with more than Iffiercentof total results that werdaggedwere aluminum(14.6percent),
boron (10.1percent), hexavalent chromium (Cr(V1)) (1Jdrcent), and phosphorus (4@€rcen}.

Cr(VI) by colorimetry (EPA Method 7196W-846]) had 45 resultdlagged out of 3,72%otal results
(11.4percentflagged). This is an improvement over(VI) results from CY2014, when early all the
Cr(VI) results with review qualifiers a0 fiP,0 fiR,0 or fiY 0 were generated diest AmericaRichland
(TARL). After theclosure of thaVaste Sampling and Characterizatiacifity in 2014 TARL became
the primary laboratory performirn@r(VI) determinations for groundwater samples. To handle the
increased sample load, TARL adopted an automated method to replaceatheaimethod. Initially,
theautomated method did not perform sample turbidity correctibed\(aste Sampling and
Characterization &cility automatedCr(VI) method did perform turbidity corrections). Consequently,
many samples that were not field filtered skeova high bias i€r(VI) results compared to filtered
sample results, ICRIS total chromium values, and historical trend€afVI) values. TARL
implemented automatedrbidity corrections in JanuaB015, after Soil and Groundwater Remediation
Project(S&GRP)personnel identified thissue.

After metals, VOCs had the secqrabrest completion rate at 9G@rcent The VOC most often flagged
with QC failures wasnethylene chlorider5.0percent(644 of 85%esults) of the methylene chloride
results receive a QC flagwith nearly all due to apparent field blacdntaminationMethylene chloride
is strongly suspected to laecontaminanin the source deionized water used to gen&f&e€ field blanks
andmayexplainmost of theiQo-flagged methylene chloridesults(SGW-52194 Volatile Organic
Compound Contamination in Groundwater Samples and Field Blafk®rrective action is underway
to add a charcoal polishing stage to the deionizatér system to remove VOC contaminants from the
blank water supply. Albf the reported methylene chloride results for groundwater samples associated
with contaminated field blanks were less than the MDL. Other VOCs that exhibited 10 or more QC
failures were carbon disulfide (25 of 859), acetone (17 of 859), trichloroe(fi€@) (19 of 859), and
toluene (13f 859).

The remaining completion rates w&&.6percentfor the general chemical parametedg.6percentor
ammonia and anions, 992rcentfor the VOCs, and98.6 percentfor the radiochemicglarameters

F5.4 Laboratory Information and Analytical Methods

Samples collected for the groundwater monitoring program were sentftautha&boratories described

in SectionF6.1 for analysis. Each sample isckad by a unique HEIS database number. Analytical

requests for chemical and radiochemical services to be completed by the laboratories were documented on
the chainof custody forms. Analytical results provided by the laboratories were dotedby sample

data groupn data package3.he analytical results were also electronicaliyoaded and stored in the

HEIS database.

F5.5 Laboratory Information
The samples collected were analyzed at the folloonglaboratories:

1 ALS Laboratories (ALS, Fort Collins, Colorado) provided sample analysis for cheromstituents;
ALS generated 2.percenif the analytical laboratory results.
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1 GEL Laboratories, LLGGEL, CharlestonSouthCarolina) provided sample analysis fdremical
andradiochemical constituent§EL generated abodt9.3percent of the analytical laboratagsults.

1 TestAmeric&Richland (TARL, Richland, Washington) provided sample analysis for chemical and
radiochemical constituents; TARL generaldll percentof the analytical laboratomesults.

9 TestAmeric&St. Louis (TASL, St. Louis, Missouri) provided sample analysis for chemichsome
radiochemicatonstituents; TASL generat&.0percentof the analytical laboratory results.

Sectiong=8 andF9 discuss tharalytical data provided by thesaboratories.
F5.6 Analytical Methods

For the analysis of chemical constituenitge analyzing laboraties used standard methods
from U.S.Environmental Protection AgenciRA), ASTM International formerly American
Societyfor Testing and Materialsand the American Public Health Association. Faliological
constituents, thanalyzing laboratoriegsedmethods that are recognized as atakle within the
radiochemicaindustry.

Samples were analyzed using the methods list@dlile F-6. Bothsinglecomponent and
multiple-component anatical methodsvere usedSinglecomponent analytical methods, such as
EPAMethod9012 SW-846) for cyanide or EPA Mthod 747{SW-846) for mercury, yield aingle
analytical result per analysis. Multomponent analytical methoss.g.,EPA Method6020 [SW846]

for ICP-MS metals oEPAMethod8260 BW-846]for gas chromatographyass spctrometry GC-MS]
for VOCs)yield results for multiple analytes per analysis. Matimponent methodsay generate results
for both target and nontargabalytes.

Table F6. Analytical Methods
Analytical Method Source

Parameter

General ChemicalParameters

Alkalinity

EPA Method 310.1

EPA2

Alkalinity

Standard Method 2320

Standard rethod$

Chemical oxygen demand

EPA Method 410.4

EPA°

Coliform Standard Method 9223 Standard rethod$
Extractable petroleum hydrocarbon WEPHGC Ecology

Oil and gease EPA Method 1664A EPAC

Total dissolved solids EPA Method 160.1 EPA?

Total dissolved solids

Standard Method 2540C

Standard rethod$

Total organic carbon EPA Method 9060 EPA?
Total organic halides EPA Method 9020 EPA?
Total petroleum hydrocarbons EPA Method 8015 (modified) EPA?
Total petroleum hydrocarborgasoline NWTPH-Gx Ecology
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Table F6. Analytical Methods

Parameter

Analytical Method

Source

Total petroleum hydrocarbo#e®rosene

NWTPH-Dx

Ecology

Ammonia and Anions

Ammonium IC EPA Method 350.1 EPA
Anions byIC EPA Method 300.0 EPAY
Anions byIC EPAMethod 9056 EPA®
Cations byIC EPA Method 300.7 EPA"
Cyanide Standard Method 4500EN Standard rathod$
Cyanide EPA Method 9012 EPA®
Sulfide by ttrimetry EPA Method 376.1 EPA
Sulfide EPA Method 9034 EPA®
Sulfide Standard Method 4500Bulfide Standard rethod$
Metals
Hexavalent bromium EPA Method 7196 EPA®
Mercury EPA Method 7470 EPA®
Metals by ICPAES EPA Method 6010 EPA®
Metals by ICPMS EPA Method 200.8 EPA
Metals by ICPMS EPA Method 6020 EPAC
Uranium ASTM D5174 ASTM
Volatile Organic Compounds
Nonhalogenated volatiles by GC EPA Method 8015 EPA®
Nonhalogenated volatiles by headspace |EPA Method RSKSOR75 EPA
equilibriumGC
Volatile organic compounds by GRS EPA Method 8260 EPAC
Semivolatile Organic Compounds
Organochloringoesticides EPA Method 8081 EPAC
Polychlorinated phenyls EPA Method 8082 EPA®
Semivolatile organic compounds EPA Method 8270 EPA?

Radiological Parameters

Americiumcurium isotopes

lon-exchange separation/
electroplate/AEA

Laboratoryspecific
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Table F6. Analytical Methods

Parameter Analytical Method Source

Americiumcurium isotopes lon-exchange separation/ Laboratoryspecific
precipitation/AEA

Carbonl4 Chemical aidation/LSC Laboratoryspecific

Gammaemitting isotopes Gamma energy analysis Laboratoryspecific

Gross phabeta by GPC GPC Laboratoryspecific

Gross alphdeta by GPC EPA Method 9310 EPA®

lodine-129 Separation/gecipitation/LEPS Laboratoryspecific

Neptunium237 lon-exchange separation/ Laboratoryspecific
precipitation/AEA

Plutonium sotopes lon-exchange separation/ Laboratoryspecific
precpitation/AEA

Plutonium sotopes Separationflectroplate/AEA Laboratoryspecific

Selenium79 lon-exchange eparation/LSC Laboratoryspecific

Strontium90 Separation/gecipitation/GPC Laboratoryspecific

Strontium90 (totatbetaradiostrontium) Separatio/precipitation/GPC Laboratoryspecific

Technetiur99 lon-exchange eparation/LSC Laboratoryspecific

Technetiurm99 Disk ssparation/LSC Laboratoryspecific

Thorium sotopes lon-exchange separation/ Laboratoryspecific
electroplate/AEA

Tritium EPA Method 906.0 EPA

Tritium Distillation/LSC Laboratoryspecific

Tritium lon-exchange prification/LSC Laboratoryspecific

Uranium Botopes lon-exchange separation/ Laboratoryspecific
electroplate/AEA

Uranium Botopes lon-exchange separation/ Laboratoryspecific
precipitation/AEA

Uranium sotopes Separationflectroplate/ AEA Laboratoryspecific

a.EPA-600/479-020, Methods for Chemical Analysis of Water and Wastes
b. APHA/AWWA/WEF, 2012 Standard Methods For the Examination of Water and Wastewater
c. Odell, 1993 Method 410.4Revision 2.0The Determination of Chemical Oxygen Demand by @ermimated

Colorimetry.

d. EPA-821-R-98-002 Method 1664, Revision A-Nexane Extractable Material (HEM; Oil and Grease) and Silica Gel

Treated NHexane Extractable Material (SGAEM; Nonpolar Material) by Extraction and Grametry.
e.SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V
f. ECY 97602 Analytical Methods for Petroleum Hydrocarbons
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https://www.epa.gov/sites/production/files/2015-08/documents/method_410-4_1993.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/method_1664a_1999.pdf
https://www.epa.gov/hw-sw846/sw-846-compendium
https://fortress.wa.gov/ecy/publications/publications/97602.pdf
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Table F6. Analytical Methods

Parameter Analytical Method Source
g. EPA/600/R93/10Q Methods for the Determination of Inorganic Samstes in Environmental Samples

h. Peden, 198@Methods for Collection and Analysis of Precipitation
i. EPA-600/R94/111 Methods for the Determination of Metals in Environmental Samples, Supplement |

AEA = alpha energy analysis
ASTM ASTM International
Ecology = Washington State Department of Ecology

EPA = U.S. Environmental Protection Agency

GC = gaschromatography

GC-MS = gas chromatographyass spectrometry

GPC = gas proportional counting

IC = ion chromatography

ICP-AES = inductively coupled plasmatomic emission spectroscopy
ICP-MS = inductively coupled plasmiaass spectrometry

LEPS = low-energy photon spectroscopy

LSC = liquid scintillation counting

F5.7 SamplePreservation and Holding Times

Sample preservation and holding times are designed to ensure fteanasults generated from
asample ee representative of the samplaurce. Sample preservation is any method used to ensure the
analyte of interest is not altered between the time the sample is acquired and the time it is analyzed.
Sample preservation includes selecting the correct sample container nfatgrjalastc or glasyand

may include cooling theampleto less than or equal &C (42.8F), adjusing thesample pH with acids

or bases, oaddingother chemicalge.g.,sodium bisulfit¢ to prevent oxidation of the analyte of interest.
Typically, any preservatn chemicals are added to the sample container during container preparation
prior to takng the container to the samdite.

Holding times are defined as the time from sample collecic@ample extractioto sample analysis

An extraction holding timesithe time fromsample collection tsample extraction. Holding times are
calculated from the date of sample cdilec as recorded on the samplein of custody. Analytes that
may change quickly with time, such as coliformCfVI), have short hding imes while other analytes
such as acighreserved metals and radiotideshave much longer holdingmes.

Table F7 lists thesample preservation and holditiige requirements for the groundwater monitoring
program. Upon receipt of a groundwater sansgle the analyzing laboratory inspects the contents of the
sample set containéusually an ice chestd ensure that the samples received reflexselisted on the
accompanying chains of custody. During the receipt inspection, the samples are uschbtg dor any
anomaliege.g.,missing samples, broken sample boitsabsent tamper tapd he ageceived sample
temperature is also usually checked. Samples that are received immediately from the field will not have
had time to cool ta preservatioriemperature less than or equabt@ (42.8°F); in this circumstance, the
asreceived condition of the samples is no&ad normal processy of the samples for analygisoceeds.
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Table F7. Groundwater Sample Contaiffeeservative, and Holdifigne Requirements

Parameter Container Preservative Holding Time Source
General Chemical Parameters
Alkalinity G/P Cool °@o O6 14 days 40 CFR 136, Table I
Chemical oxygen demand G/IP Cool °Q;BL,SAt6 pH <2 28 days 40 CFR 136, Table Il
Coliform G/P Cool ICp0.0aDEY Ng50; 8 hours 40 CFR 136, Table I
Dissolved oxygen G None Assoon as possible |40 CFR 136, Table Il
Hydrogen ion (pH) G/P None Assoon as possible |40 CFR136, Table Il
Oil and grease#xane extractable material G Cool to 06,SA®pHIRC 28 days SW-846, Table &
Specific conductance G/P None 28 days 40 CFR 136, Table I
. APHA/AWWA/WEF,
Total dissolved solids G/P Cool toO 6C 7 days 2012,Standard
Method2540c
Total organic carbon aG Cool °Q;BCI@ 6:SO;to pH <2 28 days 40 CFR 136, Table Il
Total organic halides G Cool °Q;bBLS6 pH <2 28 days SW-846,Method9020B
Total petroleum hydrocarbons aGs Co ol °Q;HBCI@6:SO,to pH <2 14 days SW-846, Table 41
Total petroleum hydrocarbordiesel aGs Cool toO 8C; HCI to pH<2 liod(?;;sbgfft% rfei)g;i%t(i)%n' ECY 97602
Total petroleum hydrocarborgasoline aG Cool toO BC; HCI to pH<2 14 days ECY 97602
Ammonia and Anions
Ammonia G/P Cool °Q;HB,SAW6 pH <2 28 days 40 CFR 136, Table Il
Cyanide G/P Cool °Q;B60%MEOH to pH>12 14 days SW-846, Table 2
Bromide,chloride, fluoride andsulfate G/P Cool °@o 06 28 days SW-846, Table 2
Nitrate, nitrite, phosphate G/P Coolt 0 °Q06 48 hours SW-846, Table 32
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Table F7. Groundwater Sample Contaiffeeservative, and Holdifigne Requirements

Parameter Container Preservative Holding Time Source
Sulfide GIP €00 o pS SQA Ci 3 7 days SW-846, Table
Metals
Hexavalent chromium GIP Cool to 06 A 24 hours SW-846, Table 2
Mercury G/P HNOs to pH<2 28 days SW-846, Table 2
All other metals G/P HNOs to pH<2 6 months SW-846, Table 2
Volatile Organic Compounds
Volatile organic compounds aGs Cool to 06,5®pH<42C 14 days SW-846, Table 41
Semivolatile Organic Compounds
S Aol s | o Cool o 06 | msbeleresiacion quas Tae
Phenols aGP TC';';"”ed Cool °E; 0.008%6N&0s Zgi‘jyasygif‘igzgr‘ggfgr?” 40 CFR 136, Table Il
Polychlorinated biphenyls aGP'EI;I;Iined Cool °@o 06 None SW-846, Table 41
Polychlorjnated djbenzq»-dioxins, aGPTFElined Cool “Go 06 30 days before extraption, SW-846,Methods8280
polychlorinated dibenzofurans cap 45 days afteextraction |& 8290
Radiological Parameters
Gross alphagrossheta G/P HNOs to pH<2 6 months SW-846, Table 240(B)
Carbon14, tritium G None 6 months Laboratory procedure
Americium isotopics, gmma spectroscopy
radionuclidesplutonium isotopics,adium G/P HNO; to pH<2 6 months Laboratory procedure
isotopics, strontiur@0, and wanium isotopics
Technetiurm99 G/P HCI or HNG; to pH<2 6 months Laboratory procedure
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Table F7. Groundwater Sample Contaiffeeservative, and Holdifigne Requirements

Parameter Container Preservative Holding Time Source

Sources:

40CFR 136 Gui del i nes Establishing Test Procedures for the Analysis of Pollut
APHA/AWWA/WEF, 2012,Standard Methods For the Examination of Wated Wastewater

ECY 97-602 Analytical Methods for Petroleum Hydrocarbons

SW-846, Test Methods for Evaluatir§olid Waste: Physical/Chemical Methods, Third Edition; Final Update V

aG = amber glass

aGs = amber glass with septum cap
G = glass

P = plastic

PTFE = polytetrafluorinatedethylene

¢¢d
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Either at the time of receipt immediately before sample preparation and analysis, the pH of samples

that require pH adjustment is checked to ensure the sample was properly preserved. If the pH is not
correctfor the sample type (e,gH is greater than 2 fanductively coupled plasm@CP] metals or is

less than 12 for cyanide samples), then the laboratory notes the anomaly and may perform adjustment of
the sample pH. Any anomalies noted during sample necgor with sample preservation are reported to
S&GRPvia sample issue resolutiorquests. IB&GRPdoes not deerthatthe anomaly will affect the

sample results, the laboratory is instructed to proceed with the an8§&8&Pmay decide that the
anomaly(e.g, acyanide sample with a pH less than 12) could jeopardize the integrity of the sample
results; in this instancéhe laboratory will be instructed to cat¢he samplanalysis.

F5.8 Sample Preservation

Of the 12672 groundwater monitoring samples aagai during CY2015, 123samplegor 1.0 percentof

all sampleswere associated with sample preservation issues. QRBwamples with sample

preservation issues, analyses of difywere cancelled. This indicates that incorrect sample preservation
is nd a major issue for the groundwater monitoring program. Td8ldists the preservation issues and
the analytes affected for ti@&Y 2015 groundwater monitoringffort.

Table F8.Groundwater Sample Preservation Issues and Dispositions

DispositionNumber of Samples Affected
Preservation Issué No Action - Adjust pH and
Analytes Report Results Report Results Cancel Analysis Totals
Totals 18 93 12 123
Incorrect pH 2 93 ' 95

1664A_OILGREASE ' 11 ' 11
6010_METALS_ICP ' 27 ' 27
6020_METALS_ICPMS ' 20 ' 20
8260_VOA_GCMS 1 ' ' 1
9060_TOC ' 12 ' 12
9310 _ALPHABETA_GPC 7 7
GAMMA_GS 3 3
SRISO_SEP_PRECIP_GPC 4 4
TC99_LSC 4 4
UTOT_KPA 1 5 6

Incorrect Temperature 16 ' 11 27
310.1_ALKALINITY 4 4
8260_VOA_GCMS 13 3 16
8270_SVOA_GCMS 2 2
9060_TOC 3 2 5

Incorrect Preservative 1 1
310.1_ALKALINITY 1 1

F-23



DOE/RL-2016-09, REV. 0

GEL reported6 samples as improperly preserv&ikty-two of these samples were for metals or
radiochemical constituents and were reported as having a pH greater than 2. The disposition of these
samples was for laboratory personnel to adjust the pH andheotthmple for 2oursbefore sample
preparation andrealysisto meet preservation requiremeri®wever, ALS, TARL, andTASL did not
routinely report samples outside pH preservation requirements. GEL sample receiving personnel were
using pH strips to determine proper pH preservafiaming CY 2014, S&GRMPersonnel requested that
GEL examine its use of pH strif8OE/RL-201507, Hanford Site Goundwater Monitoring Report

for 2014). Consequently, GEL personnel legchecking ta results of th@H strips with a pH meter and
discoveredhat the strips were generating false positives the.pH strips were indicating cof-limit

pH values when in fact the pH of the samples met preservation requirgrBastd on the similar
experience during C2015, false positives may still be an issue with the GEL determination of
samplepH. S&GRPscientists and project coordinators determined that the addition of more preservative
to those samples thought to be out of pH limits was of neaquence, anddhresults of those samples
wereaccepted.

F5.9 Holding Times

TableF-5 summarizes the number of sample results for each analytical method with missed holding
times. Of thel53,006groundwater monitoring laboratory results reported during?G5, 428 analytical
results(or 0.3 perceniof the graindwater monitoring data setere affected by missed holding times.
This is better thai@87 analytical results (Ofgerceny for CY 2014butis not as good abe 109 analytical
results (0.0®erceny for CY 2013 forthe groundwater monitoring data set with missed holding times.
TableF-9 lists the reasonfer those sample results documented bystimaple issue resolutigarocess.
Most of thesamples with missed holding times were analyzed within two times the holding>&G&RP
scientists and project coordinators deemed these results accémtabdegroundwater
monitoringprogram.

For the shortholding time analyte€r(VI) and the iorchromatography aniongitrate, nitrite, and
phosphateS&GRPpersonnel instructed GEL and TASUring CY 2014 to submit sample issue
resolution formgor those analytesnly when theywere analyzed outside two times the holding time.
Consequently, not all rakks with missed holding times are documented via the sample issue resolution
processAll missed holding times were to be noted in the case naggatif’the laboratory
analyticalreports.

Table F9.Missed SampldoldingTime Issues

Percentage of All Missed
Missed Holding Timelssue Number of Results* Holding Times
Totals 380 100.0%
Late sample deliveryothel) 171 45.0%
Instrument failure 96 25.3%
Analyst error 66 17.4%
QC failure/eanalysis 29 7.6%
Other laboratory issue 12 3.2%
Dilution/reanalysis 2 0.5%
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Table F9.Missed SampldoldingTime Issues

Percentage of All Missed
Missed Holding TimelIssue Number of Results* Holding Times
High sample load 2 0.5%
Samplerepreparation/reanalysis 2 0.5%

*The 380results listed in this table are those documented by the sample issue resolutiongmcess not necessarily cov
all results with missed holding times

QC = quality control

Of the428analytical results with missed holding tim&4,7 were forCr(VI1) (24-hour holding time);
56for TOC (28day holding time)54 were for nitrate, nitrite, andnpsphate (4&our holding time);

48 werefor TOX (28-day holding tme); 24 werefor semiolatile organic compounds (SVOCs)-@ay
hading time prior to extraction® were for cyanideld-day holding ime); 8 were for sulfide (day
holdingtime); 6 werefor total dissoled solids (#day holding time)3 werefor coliform (6-hour holding
time); two werefor total petroleum hydrocarbdii PH)-gasoling(14-day holding time)and onewasfor
ammonia (2&ay holding time)Missed holding times blaboratorywere as followsALS hadnone,
GEL had106, TARL had209 andTASL had113

An explanation of the holding time issues follows:

9 Late sample delivery (other):This missed holding time reason covers delivery of a sample with
insufficient or no time left to complete the analysis before the holding time expired. This issu
affected 157Cr(VI) results and 14 nitrate/nitrite results.

9 Instrument failure: This issue covers missed holding times caused by an instrument malfunction
Of the 96 results affected by this issue, 39 wer€igy1), 37 were for TOC, and 20ere forTOX.

1 Analyst error: This issue covers missed holding times caused by the analyst failing to observe the
sample holding time. Of the 66 results affected by this is®uegsults were for SVOCs, 18sults
were for TOC, 8 results were for sulfideregultswerefor total dissolved solids, &sults were for
TOX, 2results were for cyanide, addesultwasfor ammoniunion.

1 QC failure/r eanalysis:This missed holding time reason covers samples that were reanalyzed after
the holding lapsed because of theueel of one or more QC samples to meet QC requirements during
the initial analysis. This reason affected 20 results for T&X€sults for cyanideand?2 results each
for Cr(VI) andTPH-gasolinerange.

9 Other laboratory issues: Thisissue covers miscellaneous laboratory issues that caused missed
holding times. This issue affectathe Cr(VI) results andhreecoliform results

9 Dilution/r eanalysis:When an analyte exceeded the calibration range during analysis, the sample was
dilutedand reanalyzed after the holding time lapsed. The two results affected by this issue were for
nitrateandphosphate.

1 High sample load: This missed holding time covers instances where sample loads temporarily
exceeded laboratory capacifhis issue affectbtwo TOXresults.

F-25



DOE/RL-2016-09, REV. 0

1 Sample repreparation/r eanalysis:This issue covers those occasionswhich a sample needed to
be reoreparedand reanalyzed due to, for example, incorrect initial sample preparation. Two sample
results fo cyanide were affected by thissue.

F6 Field Quality Control

This section discusses the @¥1l5groundwater monitoring field QC data that exceeded the QC
acceptance criteria listed TrableF-1. The types of field QC samples that are evaluated in this section are
discussed irsectionF4.2.

F6.1 Field Blanks

Field blanks are used to assess potential contamination associated with sampling and laboratory activities.
Analytical results for théield blanks are assessed against the acceptance limits lisTedbiaF-1.

Overall, the percentage at@eptabldield blankresults evaluated during this reportipgriod was
97.9percentcomparedo 97.8percentfor CY 2014 and®8.2 percentfor CY 2013), indicating little

problem with contaminatioduring sampling andnalysis

Field blankresults greatethan the acceptance criterion of two timesNt2L or MDA are identified as
suspected contamination. For the common laboratory contamirbotar®one, acetone, methylene
chloride, toluene, and phthalate esters, the limit is five timel!Die. Results ér samples associated
with field blanks that are above these criteria assigned review qualifier ofiQd in the HEIS database
to indicate potential contamination issues. Associated samples for blanks are defieetionF4.2.
TableF-10 presents thigeld blankresults that exceed&C limits, and Take F-11 compares oaf-limit
field blanks with outof-limit method blank that wereanalyzed in the same analytiteatch

The remainder of the field blarmkscussion in this section provides additional canfexthe information
in TablesF10 andF-11.

For CY 2015, 503field blanksets were obtained consistinglol 76samples that were analyzed to
generatel 5,448sample results of which 3Z2.1 percen} exceeded QC limits. By blank type,

91 equipment blankets were acquired consisting3#f7 equipment blankamples; these samples yielded
3,996results of which 977 percentmetthe acceptance criteria. For full trip blank49 blank sets were
acquiredconsisting of 66 samples that yielded B38 analytical resultsof which 987 percentmetthe
acceptance criteria. For field transfer blsy263blank samples yieldesl, 284analytical results of which
97 2 percent met the acceptararéeria.

By compounctlassthe529general chemical paramefegld blankresultsyielded13 results

(2.5 percent thatexceeded QC limits, includirgalkalinity, 1 bicarbonate3 bi-carbonate alkalinityand
4 TOX measurements. Of tl8¥2ammonia/anion result4 (1.1 percent) exceeded Qimits, including
1 ammonium ion2 chloride,1 fluoride, 4 nitrate,1 sulfate, and. sulfideresults.
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Table FLO.FieldBlank Results Exceedi@CLimits

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit
Constituent Blank Type Results Limits Limits Limits* Results

Total Field Blanks Out = 319
General Chemical Parameters: Total Out =13
Alkalinity FTB 63 4 6.3 1,080- 1,450 pg/L 2,000- 21,000 pg/L
Alkalinity EB 40 1 25 1,080- 2,900 pg/L 102,000 pg/L
Bicarbonate FTB 19 1 5.3 1,450 pg/L 3,070 pg/L
Bi-carbonate alkalinity EB 12 1 8.3 1,080 pg/L 102,000 pg/L
Bi-carbonate alkalinity FTB 20 2 10.0 1,080 pg/L 2,000- 10,000 pg/L
Total organic halides FTB 76 4 5.3 3.6-6.66 pg/L 4-11.1 pg/L
Ammonia and Anions: Total Out = 10
Ammonium ion FTB 1 1 100 36.0 pg/L 47.8 pg/L
Chloride EB 66 1 1.5 134- 400 pg/L 3,860 pg/L
Chloride FTB 96 1 1.0 134- 400 pg/L 203 pg/L
Fluoride EB 66 1 1.5 66- 100 pg/L 153 ug/L
Nitrate EB 66 2 3.0 248- 292 ug/L 336- 4,020 ug/L
Nitrate FTB 96 2 2.1 248- 292 pg/L 412-531 ug/L
Sulfate EB 66 1 15 266- 500 pg/L 18,100 pg/L
Sulfide FTB 3 1 33.3 66- 4,400 pg/L 16,000 pg/L
Metals: Total Out = 117
Aluminum EB 74 2 2.7 30- 38 ug/L 47.2-99 ug/L
Aluminum FTB 79 7 8.9 30- 34.6 pg/L 34.8- 186 ug/L
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Table FLO.FieldBlank Results Exceedi@CLimits

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Blank Type Results Limits Limits Limits* Results
Arsenic EB 108 2 1.9 0.72- 10 pg/L 2-2.5ug/L
Barium FTB 156 1 0.6 0.44- 4.2 pglL 3.1 pg/L
Barium EB 108 2 1.9 0.44- 4.2 pglL 51 pg/L
Cadmium EB 108 2 1.9 0.2-2 pg/L 0.28- 0.947 pg/L
Calcium EB 102 3 2.9 98- 108.4 ug/L 309- 63,000 pg/L
Calcium FTB 153 1 0.7 36- 108.4 ug/L 115 pg/L
Chromium EB 108 2 1.9 1.48- 6.8 pg/L 2.6- 4.5 pgiL
Copper FTB 156 2 1.3 0.7- 6 pg/L 1.59- 6 pg/L
Copper EB 108 4 37 0.7- 6 ug/L 1.5-5.2 ug/L
Hexavalent chromium EB 115 7 6.1 3 ug/L 3.4- 25 pg/L
Hexavalent chromium FTB 137 4 29 3 pg/L 5.8- 11 pg/L
Iron EB 102 3 2.9 25.6- 76 ug/L 44.6- 678 pg/L
Iron FTB 153 3 2.0 25.6- 60 pg/L 38.3- 135 ug/L
Lead EB 80 2 25 0.34- 1 pg/L 0.36- 5.9 pg/L
Lead FTB 83 1 1.2 0.34- 6.6 pg/L 1.3 pg/L
Magnesium EB 102 2 2.0 92-220 pg/L 17,000 pg/L
Manganese FTB 155 1 0.6 1.04- 4 pg/L 4.8 ug/L
Manganese EB 108 5 4.6 1.48- 4 pg/L 2.38- 120 pg/L
Molybdenum EB 74 2 2.7 0.33-2 pg/L 1.3-1.5 ug/L
Nickel EB 108 3 2.8 1-5.2 ug/L 1.7-2.7 ug/L
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Table FLO.FieldBlank Results Exceedi@CLimits

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Blank Type Results Limits Limits Limits* Results
Nickel FTB 155 2 1.3 1-5.8 ug/L 1.7- 3.9 pg/L
Phosphorus FTB 18 8 44.4 20.8- 30 pg/L 66.3- 124 pg/L
Potassium EB 102 2 2.0 100- 912 pg/L 7,200 pg/L
Potassium FTB 153 1 0.7 100- 912 pg/L 972 pg/L
Silver EB 108 4 3.7 0.082- 2 ug/L 0.244- 0.457 pg/L
Sodium FTB 153 4 2.6 98- 210 pg/L 281- 319 ug/L
Sodium EB 102 2 2.0 168- 210 pg/L 22,000 pg/L
Strontium FTB 84 8 9.5 0.12- 4 pg/L 0.13- 0.9 pg/L
Strontium EB 92 12 13.0 0.12- 4 pg/L 0.3- 360 pg/L
Thallium FTB 60 1 1.7 0.084- 1.1 pg/L 1.2 pg/L
Thorium EB 74 1 1.4 0.188- 1.1 pg/L 0.21 pg/L
Tin EB 74 1 1.4 1.36- 2.2 pg/L 1.4 pg/L
Uranium EB 82 2 2.4 0.092- 0.54 pg/L 5.6-5.7 pg/L
Vanadium EB 102 2 2.0 2-8.8 pg/L 7.2-7.3 pg/L
Zinc EB 108 3 2.8 6.6- 18.6 ug/L 10.5- 19.4 pg/L
Zinc FTB 155 3 1.9 5.4-18.6 pg/L 15.3- 20.5 pg/L
Volatile Organic Compounds: Total Out = 168
Acetone FXR 261 3 1.1 1.7-15 pg/L 1.9-2.5 ug/L
Carbon disulfide FXR 261 3 1.1 0.1-3.2 pug/L 0.25- 0.5 pg/L
Carbon tetrachloride EB 16 1 6.2 0.26- 0.6 pg/L 0.52 pg/L
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Table FLO.FieldBlank Results Exceedi@CLimits

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Blank Type Results Limits Limits Limits* Results
Carbon tetrachloride FXR 261 1 0.4 0.26- 0.6 pg/L 12 pg/L
Chloroform FXR 261 1 0.4 0.2- 0.6 pg/L 0.7 pg/L
Methylene chloride FXR 261 136 52.1 1.35- 8 pg/L 1.5-46.3 ug/L
Methylene chloride EB 16 7 43.8 1.35- 8 pg/L 1.8-17.7 ug/L
Methylene chloride FTB 28 13 46.4 1.35- 8 pg/L 1.5-62.1 pug/L
Toluene EB 16 1 6.2 0.35- 1.5 pg/L 0.36 ug/L
Toluene FXR 261 1 0.4 0.35- 1.5 pg/L 3.6 pg/L
Trichloroethene FXR 261 1 0.4 0.5- 0.6 pg/L 0.61 pg/L
Semivolatile Organic Compounds Total Out = 0
Radiochemical Parameters: Total Out = 11
Gross alpha EB 14 1 7.1 1.3-6.82 pCi/L 6.39 pCi/L
Gross beta EB 14 2 14.3 2.96- 5.02 pCi/L 24.5-73.1 pCi/lL
Gross beta FTB 42 2 4.8 2.52-7.78 pCi/L 4.01- 6.52 pCi/L
Strontium90 EB 28 1 3.6 0.832- 3.68 pCi/L 33.1 pCi/L
Strontium90 FTB 46 3 6.5 0.644- 3.9 pCi/lL 1.91-5.22 pCi/L
Tritium EB 38 2 5.3 146.2- 738pCi/L 404- 2,380 pCi/L

* Because method detection limits are specific to the laboratory and may change during the reporting period, the lirséstatkgz@ rangdowever, each result was
evaluated according to the method detection limit in efiethe time the sample was analyzed.

EB = equipment blank
FTB = full trip blank

FXR = field transfer blank
QC = quality control
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Table FL1 Outof-Limit Field Blanks Compared vititof-Limit Method Blanks

Field Analysis Field Method Field Blank
Sample | Sample Blank Batch Blank Blank Lab
Number Date Well Name Type | Constituent | Lab Method Number Result Result |Units| Qualifier*
General Chemical Parameters
Ammonia and Anions
B31M47 | 7/13/2015| 6992433 | FTB Amri':)"n”'“m GEL 350.1_AMMONIA 1493146 | 47.8 453 | pgiL BC
Metals
B31646 | 6/11/2015| 199N-268 | FTB | Aluminum |TASL| 6020 METALS_ICPMS 199121 38.2 234 | pg/L C
B31W42 | 8/5/2015 | 299E3320 | FTB | Calcium |TASL| 6010 METALS_ICP 209687 115 64.9 | pg/L BC
B33HNG6 | 12/15/2015 199K-204 | EB | Chromium | ALS | 6020 METALS ICPMS | IP1512173 | 2.6 1.6 | uglL BC
B33Y07 | 12/15/2015 199K-204 | EB | Chromium | ALS | 6020 METALS_ICPMS | IP1512173 | 4.5 1.6 | uglL BC
B30PD6 | 4/28/2015| 699-97-45B | FTB lron  |TASL| 6010 METALS_ICP 192334 38.3 66.6 | pg/L B
B30PF7 | 4/28/2015| 69997-48C | EB lron  |TASL| 6010 METALS_ICP 192334 678 66.6 | pg/L
B317H8 | 7/9/2015 | 299E2422 | EB Lead |TASL| 6020 METALS_ICPMS 204184 0.36 0.34 | pgiL BC
B329H6 | 9/28/2015| 199N-268 | FTB Lead |TASL| 6010 METALS_ICP 214948 1.3 0.9 |pglL B
B30BB7 | 2/11/2015| 199-H3-9 FTB Nickel | ALS | 6020 METALS_ICPMS | IP1502193 | 3.9 20 |pglL BC
B31646 | 6/11/2015| 199N-268 | FTB | Phosphorus TASL| 6020 METALS_ICPMS 199121 83.0 55.9 | pg/L
B31648 | 6/11/2015| 199N-268 | FTB | Phosphorus TASL| 6020 METALS_ICPMS 199121 96.0 55.9 | pg/L
B326T6 | 9/29/2015 NlliTﬁ”ay FTB | Phosphorus TASL| 6020 METALS_ICPMS | 216741 | 87.0 789 | uglL BC
B326T8 | 9/29/2015 NllelTAA”ay FTB | Phosphorug TASL| 6020 METALS_ICPMS | 216741 124 789 | pglL C
B32603 | 9/21/2015|  APT1 FTB | Phosphoru§ TASL| 6020 _METALS_ICPMS 217530 66.3 90.8 | pg/L BC
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Table FL1 Outof-Limit Field Blanks Compared vititof-Limit Method Blanks
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Field Analysis Field Method Field Blank
Sample | Sample Blank Batch Blank Blank Lab
Number Date Well Name Type | Constituent | Lab Method Number Result Result |Units| Qualifier*
B32605 | 9/21/2015 APT1 FTB Phosphorug TASL 6020_METALS_ICPMS 217530 79.1 90.8 pa/L BC
B329H4 | 9/28/2015| 199N-268 FTB Phosphorug TASL 6020_METALS_ICPMS 218251 111 65.8 pa/L C
B329H6 | 9/28/2015| 199N-268 FTB Phosphorug TASL 6020_METALS_ICPMS 218251 99.2 65.8 pg/L BC
B30ON58 | 4/14/2015| 199D5-104 FTB Sodium GEL 6010_METALS_ICP 1471816 319 140 po/L C
B30N64 | 4/14/2015| 199D5-104 FTB Sodium GEL 6010_METALS_ICP 1471816 281 140 po/L CB
B319J6 | 7/8/2015 C6132 FTB Sodium GEL 6010_METALS_ICP 1491846 282 224 po/L CB
B319R9 | 7/8/2015 N”G‘E”AA”""V FTB | Sodium | GEL | 6010 METALS_ICP 1491846 | 301 224 | pgiL c
B33Y18 | 12/6/2015| 299W22-113| FXR Sodium ALS 6010_METALS_ICP IP1512093 99.0 71.0 pa/L BC
B318X2 | 6/10/2015| 199B3-47 EB Strontium | TASL 6020_METALS_ICPMS 199121 0.9 0.9 pa/L BC
B318X7 | 6/10/2015| 199B3-47 EB Strontium | TASL 6020_METALS_ICPMS 199121 1.0 0.9 pa/L BC
B31646 | 6/11/2015| 199N-268 FTB Strontium | TASL 6010_METALS_ICP 199777 0.9 1.8 pa/L BC
B31648 | 6/11/2015| 199N-268 FTB Strontium | TASL 6010_METALS_ICP 199777 0.8 1.8 pa/L BC
B31775 | 6/19/2015 399-3-10 FTB Strontium | TASL 6010_METALS_ICP 200643 0.8 0.4 pa/L BC
B31775 | 6/19/2015 3993-10 FTB Strontium | TASL 6010_METALS_ICP 200643 0.8 2.9 pa/L BC
B31X39 | 8/5/2015 199K-157 EB Strontium | TASL 6010_METALS_ICP 209687 0.7 0.6 pa/L BC
B31X41 | 8/5/2015 199K-157 EB Strontium | TASL 6010_METALS_ICP 209687 0.7 0.6 pa/L BC
B31X56 | 8/6/2015 199K-184 EB Strontium | TASL 6010_METALS_ICP 209745 0.6 0.6 pa/L BC
B31X60 | 8/6/2015 199K-184 EB Strontium | TASL 6010_METALS_ICP 209745 0.6 0.6 pa/L BC
B31XH5 | 8/18/2015| 199K-201 EB Strontium | TASL 6010_METALS_ICP 210218 11 0.9 pg/L BC
B31XH5 | 8/18/2015| 199K-201 EB Strontium | TASL 6010_METALS_ICP 210218 11 1.0 pg/L BC
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Table FL1 Outof-Limit Field Blanks Compared vititof-Limit Method Blanks

Field Analysis Field Method Field Blank

Sample | Sample Blank Batch Blank Blank Lab
Number Date Well Name Type | Constituent | Lab Method Number Result Result |Units| Qualifier*
B31XH5 | 8/18/2015| 199K-201 EB Strontium | TASL 6010_METALS_ICP 210218 1.1 3.2 pa/L BC
B31XH9 | 8/18/2015| 199K-201 EB Strontium | TASL 6010_METALS_ICP 210218 1.2 0.9 pa/L BC
B31XH9 | 8/18/2015| 199K-201 EB Strontium | TASL 6010_METALS_ICP 210218 1.2 1.0 pg/L BC
B31XH9 | 8/18/2015| 199K-201 EB Strontium | TASL 6010_METALS_ICP 210218 1.2 3.2 po/L BC
B32C09 | 9/10/2015| 199D5-39 FTB Strontium | TASL 6020_METALS_ICPMS 212986 0.69 0.16 po/L BC
B32C13 | 9/10/2015| 199D5-39 FTB Strontium | TASL 6020_METALS_ICPMS 212986 0.20 0.16 pa/L BC
B328L7 | 9/16/2015 199-N-71 FTB Strontium | TASL 6020_METALS_ICPMS 216262 0.27 0.27 po/L BC

Volatile Organic Compounds

Semivolatile Organic Compounds
Radiochemical Parameters

B329H1 | 9/28/2015| 199N-268 | FTB S”Oggum TARL | SRTOT_SEP_PRECIP_GF 5278047 1.9 0.7 |pCilL -

* See Tablg=-3 for the explanation of thaboratory data quality flags.
equipment blank

EB
FTB
FXR
ALS
GEL
TARL
TASL

full trip blank

field trander blank
ALS Laboratory
GEL Laboratory

TestAmericaRichland

TestAmericaSt. Louis
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Of the6,388field blankmetals resultfor CY 2015 119(1.9 percen}t exceeded QC limitsStrontiumhad

the most exceedancesdth 20 results exceeding the acceptance critefiolfiowed byCr(VI) (11 results)

and aluminun(9 results).The remaining 79 oedf-limit results were scattered among 22 other metals.

Two blank sample$B2WO0F9and B2XDO07)had at least five metal analytes that exceeded the acceptance
criterion.Field blanks with outof-limits metal results are frequentlyaresult ofa mix-up between the

actual blank sample and a groundwater sarefither in the field or in thiaboratory.

CY 2015 groundwar monitoring fieldblanks yielded6,750VOC results. Of these results,
168(2.5percen} exceeded QC limits and includ&d6methylene chloride result$heremaining

VOC analytes and the number of résudutof-limits were acetone (tee resulfs carbon disulfide
(threeresults), carbon tetrachloride (two results), chloroform (one result), toluene (two resuliBLE&nd
(one result During CY 2012 a study of VOC contamination in groundwdield blanks determined that
the deionizedvater used to generate theld blanks is the most likely source of the methylene chloride
and to a lesser extentarbon tetrachloride and chloroform found in tieéd blanks (SGW-52199.
Thesame study also concluded that the appearance of acetone, bromomethane, carbon disulfide,
chloromethane, tetrachloroethgi®CE) and toluene in laboratoryiethod blank indicates that these
volatile organic analytes may be introduced as coimiams during laboratory sample preparation and
analysis ananayappear as spurious analytes in groundwater san@@e®ctive actions to decrease the
appearance of spurious organic compounds in groundwater monfieftthglanks and samples have
been iitiatedbut are yet to beompleted

Of the324 SVOGsresultsnoneexceeded QUmits. Of the585radiochemical parameter results,
11 (1.9percent exceeded QC limitd'he 11 owof-limit results were for gross alpha (one result), gross
beta (four resul}s strontium90 (four results), and tritium (two resylts

TableF-11 compares owtf-limit field blank results with oubf-limit method blankesults.Many of the

table entries show that the field blaakd method blankesults are similar in valuadicating thatthe

source of field blankontamination is more likely caused by laboratory sample handling and preparation
and is not the result of sample bottle preparation and sample collection aciivigd€P metals prodie

most of the entries in Tabke11, with phosphorous, sodium, and stiant being the most common
metalcontaminants.

F6.2 Field Duplicate Samples

Field duplicate samples are replicate groundwater samples sent to the same laboratory and are used to
assess field sampling and laboratory measent precision. According ftableF-1, the results of

field duplicates must have a precision less than or equal@p&fcentas measured by thPD

(EquationF-1). Field duplicates with at least one result greater than five timédR@heor MDA were
evaluated. Field duplicate results that have an RPD greater tltgpe2€entare given a review qualifier

of iQdin the HEISARESULTo tableto indicate potential precision issu€seld duplicate values with
areview qualifier offiWereincluded in the asessment of duplicaprecisiono

For CY 2015, 185 duplicate sample sets were acquired consistifl sample pairs. These 6&mple
pairs yielded 8,313 pairs of resultd which 2,558 result pairs (30&rcen)t met the evaluation criterion.
Of these2,558 result pairs, 2,430 (950@rcen) were acceptable, indicagnmeasonable field sampling
andintralaboratory precision. Table-12 presents the duplicate resuthat exceeded QC limits.

For comparison, the C2014 percentage of accapte duplicateesults was 95.fercentand the

CY 2013 percentage of accapte duplicate results was 9%@rcent
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Table FL2.Field Duplicates Exceedi@€Limits

Number of Number Percent Range of
Number of Duplicates Out of Out-of- Out-of-

Constituent Laboratory | Duplicates Evaluated® Limits ® Limits Limit RPD °©
Total Field Duplicate Results Out = 128
General Chemical Parameters: Total Out = 7
Alkalinity GEL 31 31 1 3.2 24.1
Bicarbonate GEL 20 20 1 5.0 24.1
E%?ngmﬁ;%sm range TASL 1 2 1 500 28.6
Total petroleum
hydrocarbongjasoline TASL 9 2 1 50.0 34.8
range
Total petroleum
hydrocarbongnotor oil TASL 6 3 3 100 26.7-182.8
(high boiling)
Ammonia and Anions: Total Out = 2
Ammonium ion TASL 2 1 1 100 148.4
Cyanide GEL 6 5 1 20.0 58.1
Metals: Total Out = 98
Aluminum GEL 55 6 3 50.0 20.6-97.4
Aluminum TASL 48 9 8 88.9 25.1-154.5
Barium TASL 75 71 1 14 30.7
Beryllium TASL 43 1 1 100 1434
Boron ALS 4 2 2 100 63.5-112.1
Cadmium GEL 114 1 1 100 76
Cadmium TASL 75 1 1 100 153.7
Chromium GEL 114 70 4 5.7 27.3-83.6
Chromium TASL 75 33 2 6.1 31.3-38.6
Cobalt GEL 114 10 5 50.0 20.7-146.5
Copper ALS 6 1 1 100 106.5
Copper GEL 114 11 7 63.6 20.6-140.3
Copper TASL 75 3 1 33.3 47.4
Hexavalent chromium TARL 183 123 7 5.7 20.7-89.3
Iron GEL 110 23 11 47.8 22.8-155.7
Iron TASL 77 17 8 47.1 22.3-167.3
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Table FL2.Field Duplicates Exceedi@€Limits

Number of Number Percent Range of
Number of Duplicates Out of Out-of- Out-of-

Constituent Laboratory | Duplicates Evaluated® Limits ® Limits Limit RPD °©
Lead GEL 55 1 1 100 103.9
Lead TASL 50 9 3 33.3 20.3-158.3
Manganese GEL 112 11 4 36.4 22.4-122.9
Manganese TASL 75 19 7 36.8 27.3-174.6
Nickel GEL 112 13 6 46.2 26.7-79.1
Nickel TASL 75 12 1 8.3 26.3
Phosphorus TASL 12 12 2 16.7 26.8-31.8
Selenium ALS 4 2 1 50.0 44
Selenium GEL 49 5 1 20.0 31
Strontium TASL 55 55 1 1.8 25.8
Tin ALS 4 1 1 100 77
Tin TASL 36 1 1 100 159.3
Vanadium TASL 77 13 1 7.7 21.7
Zinc GEL 112 8 5 62.5 24.1-98.6
Volatile Organic Compounds: Total Out = 4
Acetone TASL 33 2 2 100 141.9-173.5
Carbon disulfide TASL 33 1 1 100 166
Trichloroethene TASL 33 5 1 20.0 26.1
Semivolatile Organic Compounds: Total Out =0
Radiochemical Parameters: Total Out = 17
Gross alpha GEL 24 4 4 100 33.1-54
Gross beta GEL 27 19 4 21.1 20.2-194.7
Gross beta TARL 34 23 1 4.3 28
lodine-129 GEL 12 1 1 100 54.6
Strontium90 TARL 39 27 2 7.4 23.1-81.9
Technetiurm99 TARL 30 17 1 5.9 173.1
Tritium GEL 37 28 1 3.6 27.2
Tritium TARL 42 27 1 3.7 145.6
Uranium233/234 TARL 1 1 1 100 24.3
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Table FL2.Field Duplicates Exceedi@€Limits

Number of Number Percent Range of
Number of Duplicates Out of Out-of- Out-of-
Constituent Laboratory | Duplicates Evaluated® Limits ® Limits Limit RPD °©
Uranium238 TARL 2 1 1 100 20.4

a. Duplicates with at least one result five times greater than the method detection limitmrrmdetectablactivity
wereevaluated.
b. Duplicate control limit is a relative percent difference less than or equalip@@ent

c. In cases where a nietected result was compared with a measured value, the method detection limit or minimuniele
activity was used for the natetected concentration.

ALS = ALS Laboratory
GEL = GEL Laboratory
RPD = relativepercentdifference

TARL = TestAmericaRichland
TASL TestAmericaSt. Louis

Metals had the largest number of duplicate result failuvith 98 data pairs exceeding the RPD criterion
of 20.0 percent Historically, many of the oubf-limit duplicates for metals were attributed to unfiltered
samples in which suspended solids in the samples tend to cause discrepancies between result pairs.
For CY 2015 approximately twethirds ofthe metals duplicate result failures occurred in unfiltered
samplesthese failures may reflect the effect of suspended solids on the metals Fesluites among the
filtered samplesnay indicate possible sampleaps either in the fld or in the laboratory, sample
contamination event that affected one of the duplicate pair but not the othaelijudion error during
samplepreparation.

F6.3 Quadruplicate Total Organic Carbon and Total Organic Halides Samples

TOC and TOX are classified as RCRA indicator analytes, and the safoplibese analytes are
usuallytaken in quadruplicatelQ) CFR265.93. For these analytes, the percRSD of the quadruplicate
results was determindds described iBectionF4.2) and compared to a precision limit of.@@ercent
Field quadruplicate sample results are evaluated only if at least one resldag five times the
laboratoryMDL.

For TOC,204quadruplicate sample sets were taken. Of tB8dsample setsevensets (3.4 percent

met the evaluation criterion and of thesss two sets with percent RSDs of 114€rcent and
154.0percentexceededhe precision criterion of 20ercent This represents reasonable reproducibility
for most of theTOC samples. Table-13 presents the quadruplicate sampte g®t exceeded QC limits.
Onepossible explanation for these failures may be inconsistent removal of inorganic carbon (typically
present as bicarbonate or carbonate) from the sample prior to the determinatganif carbon in the
sample. Ifinorganic carbon is not consistently and completely removed from the sample before
determining organic carbon, the apparent concentration of organic cattketyiso vary across aet

of quadruplicatesamples.
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Table F13. TO@GndTOXQuadruplicate Results Exceedi@Limits

Result 1 Result 2 Result 3 Result 4
Well Name Lab RL (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) %RSD*
Total Organic Carbon: Total Out = 2
199N-34 TASL 350 350 | U 5,100 | & 350 U | 350 | U 154
299E27-8 TASL 350 350 | U | 26,800 | & | 20,300 | 6 | 350 | U 114
Total Organic Halides: Total Out =17

199-N-3 TASL 1.8 7 C 9 C 8 C 13 27.4
199-N-34 TASL 1.8 17 | o 10 C 10 C 9 30.7
199-N-57 GEL 3.33 13 | o 12 o} 19 o} 15 21.6
199-N-73 TASL 1.8 12 | & 6 C 8 C 7 C 36.0
199N-77 TASL 1.8 7 o} 12 o} 11 o} 11 | o 22.3
199-N-81 TASL 1.8 8 o} 6 o} 9 o} 5 B 27.9
299E1714 TASL 1.8 6 o} 9 o} 7 o} 17 0 52.8
299E2519 TASL 1.8 4 B 4 B 9 o} 3 B 55.7
299-E2548 TASL 1.8 10 | & 4 B 6 o} 4 B 44.7
299E27-10 TASL 1.8 8 o} 7 o} 14 o} 7 0 36.6
299E27-10 TASL 1.8 14 | o6 9 o} 20 o} 11 0 34.2
299W10-29 TASL 1.8 11 N 7 N 7 N 9 N 23.0
299W10-29 TASL 1.8 17 | o 4 B 2 U 5 B 100
299W15-152 TASL 1.8 3 B 7 0 8 o} 10 0 38.9
299W26-14 TASL 1.8 10 | o 11 o} 8 o} 6 0 25.0
699-26-38 TASL 1.8 6 o} 14 o} 5 o} 8 0 44.8
699-33-76 TASL 1.8 9 o} 10 o} 8 o} 5 B 29.0

* The percent RSD was compared to the field duplicate rela¢ineept difference limit of 20.0 percent.
%RSD = percent relative standard deviation

GEL =
QC

RL
TA

GEL Laboratory
quality control
reportinglimit

SL = TestAmericaSt. Louis
Laboratory gualifier flags

B

C
N
U

= analyte detected between the reporting limit and the estimated quantitation limit
method blank contamination
matrix spike/spike duplicate recoveries exceeded QC limits
analte not detected above the reporting limit
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For TOX, 184 quadruplicate sample sets were taken. Of th8dsample set32 sets (7.2percent met
the evaluation criterion and of thed4#,(53.1percent exceeded the 20percentRSD criterionwith

arange of percent RSDs from 22.0 to Ii##cent One possible explanation for these failures may be

inconsistent rinsing of inorganic chloride from the sample prior to the determination of organic halides in

the sample. If inorganic chloride is ransistently and completely removed from the sample before

determining organic halides, the apparent concentration of organic halides is likely éanems @et of

guadruplicatesamples.

F6.4 Field Split Samples

Field split samples are duplicate samples #na sent to two different laboratories to allow
interlaboratory comparisons of analytical results. These interlaboratory comparisons are used to evaluate
the performance of the laboratories, to determine the extent of any aaigiytiblems, and to confn
out-of-trend resultsAs shown inTableF-1, the precision acceptanagterion for field splits is aiRPD
less than or equal to Zpercent Only those field split results pairs withlaast one result greater
thanfive times the MDLs or MDAs of bbtlaboratories were evaluatdtithe laboratory reported

anestimated quantitation limit instead of BIDL, the evaluation criterion was one times the estimated

guantitation limit instead of five times the MDL. FBOC andTOX split samples, a matchingtss
guadruplicate samples was submitted to each of the two laboratories. To evaluate the interlaboratory

reproduci bility

for

TOC and

TOX, an

average

guadruplicate sample set, and then the average vatumgtie two laboraties were used to calculate

theRPD.

For CY 2015, 66field split sample sets consisting281 samplepairs yielded2,541pairs of fieldsplit

data. Of the,541datapairs,810pairs 81.9percent met the evaluation criterion. For thealuated field

splits, 708 pairs 87.4perceny met the 2® percentRPD criterion. For comparison, the percentage of
pairs within the limitwas 90.8ercentfor CY 2014 and 86.8ercentffor CY 2013 TableF-14
summarizes the results for field splits that exceeded tiigp2ecent RPDimit.

Table F14.Field Splits Exceedi@CLimits

Total Range of
Number of | Number of Splits | Number Out- | Percent Out | Out-of-Limit
Constituent Splits Evaluated® of-Limits of-Limits RPD?
Total Field Split Results Out =102
General Chemical Parameters: Total Out =3
Alkalinity 15 15 6.7 22
Total petroleum
hydrocarbonsliesel range 4 1 100 196
Total petroleum
hydrocarbonsnotor oil 2 1 100 109
(high boiling)
Ammonia and Anions: Total Out = 8
Chloride 48 46 2.2 27.1
Fluoride 48 22 22.7 20.5-34.2
Nitrate 48 44 4.5 22.9-28.1
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Table F14.Field Splits Exceedi@CLimits

Total Range of
Number of | Number of Splits | Number Out- | Percent Out | Out-of-Limit
Constituent Splits Evaluated® of-Limits of-Limits RPD?

Metals: Total Out = 78
Aluminum 38 5 4 80.0 32.4-174.1
Barium 62 62 5 8.1 22.5-279
Boron 34 4 3 75.0 25.6-134
Chromium 62 34 11 324 20.9-154.6
Cobalt 62 2 2 100 58.8- 138
Copper 62 5 3 60.0 27.6-46.4
Hexavalent chromium 50 20 10 50.0 21.7-117
Iron 70 12 10 83.3 24.1-169.9
Manganese 62 9 5 55.6 20.3-134.6
Molybdenum 38 12 2 16.7 49.4-89.7
Nickel 62 4 4 100 30.7-160.5
Potassium 70 62 1 1.6 34.5
Sodium 70 70 2 2.9 24-33.4
Strontium 62 62 8 12.9 20.9-28.3
Uranium 55 43 4 9.3 20.9-22.2
Zinc 62 7 4 57.1 44.5-163.3
Volatile Organic Compounds: Total Out =3
Trichloroethene 12 4 3 75.0 29.8-48.6
Semivolatile Organic Compounds: Total Out =0
Radiochemical Parameters: Total Out =10
Gross beta 18 10 5 50.0 23.9-67.9
Strontium90 33 15 5 33.3 22.4-36.5

a. Split sample results were evaluated when at least one resgjteaser than five times the method detection limit or
minimum detectable activity of both laboratoriBscases where a meastinealue was compared with a ritected result,
the method detection limit or minimum detedeabctivity was used as the rdeected result.

b. Split control limit is &RPDless than or equal to ZDpercent.
RPD = relative percent difference

The metals analyses constituted 7@é&rcentof the total split failures. The majority of these failures
occurred on unfiltered samples; hence, the variability of suspended solids in the samples is a likely cause
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of discrepancies in the results for Hidtered samples. Other possible causes fodikerepancies are

samples swapped either in the field or in the laboratory and possible dilution errors at the time of analysis.
As one example, a split sample pair with five metals failures was B316N9 (ALS) and B316P3 (TASL);
both samples were unfilteretihe fivemetals with RPD failures and their assded RPDs were

chromium (135.3ercent), cobalt (138.0 percent), iron (135.5 percent), manganese [j&i8at), and

nickel (136.9ercent. However, the results for the alkali metals and alkaline efothhbis split pair

were quite comparable. This indicates that the RPD failures between these two samples are most likely
caused by differences in the number and composition of the unfilterezuzdes in the tweamples.

Radiochemial parameters accotad for 9.8percentof the split sample failure3he split failures wee
posted for only two analysegross betafive) and strontiur®0 (five). All 10 out-of-limit split pairs
indicated that the RPD failure was between GEL and TARI the gross beta splits, GEL was biased
high compared to TARL, and for the strontik@® splits, TARL was biased high compared to GEL
Thesesame trends between the two laboratories were observed in the blind standards da0fts.CY
TheRPDs variedriom 22.4 t067.9.

Ammonia/anions accounted for h8rcentof the split sample failures. Five of the anion split failures
were for fluoride; all of the fluoride failures had RPD of between 20.5 and 342rcent Two failures
were between TARL and TASkndthreewerebetween GEL and TARLTwo failures were posted for
nitrate:one between BL and TASL with an RPD of 22 8ercentand oe between TARL and TASL
with anRPD of 28.1percent One failure was posted for chloridefween GEL and TARL, with
anRPDof 27.1percent The RPDs are mildly elevated for these analysesparabvious pattern of
biaswasobserved.

Three general chematparameters accounted for p&rcentof the split sam@ failures. Theassociated
RPDsareTPH-diesel rang€196.4 percen), total petroleum hydrocarbomsotor oil (high boiling)
(109.2percent), and alkalinity (22@ercen}. All three failures were between GEL an4SL.

For the two remaining analyte classes, VOCs heskthplit pair failures, or 2@ercentof the tota
failures. The three failures were fB€E and were betweenEL and TASL; no consistent biass
detected between the two laboratories. No split pair results passedaluation criterion for tH8VOCs

F7  LaboratoryQuality Control

This section dscusseshe CY2015groundwater monitoring laboratory batch QC data that exceeded the
QC acceptance criteria listed TiableF-1. The types of laboratory QC samples that are evaluated in this
section are discussed $ectionF4.3. TableF-15 summarizes the labomy QC data by laboratory, and
TableF-16 summarizes the laboratory QC data by analyte class. Overall, the laboratory QC data indicate
that laboratory analytical measurements for the groundwater monitoring program are produced within the
QC limits of TableF-1. Of thel14,096aboratorybatch QC measurements reported with groundwater
monitoring results98.6percentof the measurements met the groundwater monitoring QC requirements
this is comparable to the 9&&rcenteported for CY2014 When the laba@tories detect failures in batch

QC samples, the laboratoriasuallyapply a QC laboratory qualifier to the data as notethinle F-3.
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Table F15. Laboratory QC Results by Laboratory

QC Parameter ALS GEL TARL TASL Total
Total laboratory QC results 4,939 54,139 10,007 45,011 114,096
Laboratory QC results, out 103 574 69 825 1571
Laboratory QC results, out percent 2.1% 1.1% 0.7% 1.8% 1.4%
Method blanks, total 965 12,763 3,215 8,381 25,324
Method blanks, out 92 195 13 399 699
Method blanks, ouypercent 9.5% 1.5% 0.4% 4.8% 2.8%
Laboratory control samples, total 975 11,988 3,008 11,084 27,055
Laboratory control samples, out low 0 14 2 9 25
Laboratory control samples, out high 0 13 3 83 99
Laboratory control samples, out percent ' 0.2% 0.2% 0.8% 0.5%
Laboratory control sample duplicates, total 10 36 0 2,982 3,028
Laboratory control sample duplicates, out 0 1 0 21 22
Laboratory control sample duplicates, out perce  0.0% 2.8% ' 0.7% 0.7%
Matrix spikes, total 1,986 16,462 2,210 11,014 31,672
Matrix spikes, out low 1 219 28 137 385
Matrix spikes, out high 7 73 4 66 150
Matrix spikes, out percent 0.4% 1.8% 1.4% 1.8% 1.7%
Matrix spike duplicates, total 993 7,649 0 5,290 13,932
Matrix spike duplicates, out 2 28 0 39 69
Matrix spikeduplicates, out percent 0.2% 0.4% ' 0.7% 0.5%
Sample duplicates, total 10 805 1,574 212 2,601
Sample duplicates, out 1 13 19 1 34
Sample duplicates, out percent 10.0% 1.6% 1.2% 0.5% 1.3%
Surrogates, total 0 4,436 0 6,048 10,484
Surrogates, out low 0 5 0 47 52
Surrogates, out high 0 13 0 23 36
Surrogates, out percent ' 0.4% ' 1.2% 0.8%
ALS = ALS Laboratory
GEL = GEL Laboratory

QC = quality control
TARL TestAmericaRichland
TASL TestAmericaSt. Louis
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Table F1L6. Laboratory QC Results by Analyte Class

General Volatile Semivolatile
Chemical Ammonia/ Organic Organic Radiochemical

Quality Control Parameter Parameters Anions Metals Compounds Compounds Parameters Total
Total laboratory QC results 3,806 9,742 51,569 36,152 9,360 3,467 114,096
Laboratory QC results, out 116 122 710 333 244 46 1,571
Laboratory QC results, out percent 3.0% 1.3% 1.4% 0.9% 2.6% 1.3% 1.4%
Method blanks, total 1,109 2,747 12,026 6,001 1,814 1,627 25,324
Method blanksput 48 18 614 4 5 10 699
Method blanks, out percent 4.3% 0.7% 5.1% 0.1% 0.3% 0.6% 2.8%
Laboratory control samples, total 796 2,778 12,130 8,933 1,312 1,106 27,055
Laboratory control samples, out low 13 0 0 8 2 2 25
Laboratory control samples, out high 1 5 2 39 49 3 99
Laboratory control samples, out percent 1.8% 0.2% 0.0% 0.5% 3.9% 0.5% 0.5%
tL()¢5;glc)ratory control sample duplicates, 22 2 50 2930 24 0 3.028
Laboratory control sample duplicates, oy 1 0 0 21 0 0 22
gﬁ?ggg% control samplguplicates, 4.5% 0.0% 0.0% 0.7% 0.0% 0.7%
Matrix spikes, total 730 2,541 18,230 7,439 2,378 354 31,672
Matrix spikes, out low 17 45 43 196 81 3 385
Matrix spikes, out high 5 52 43 38 8 4 150
Matrix spikes, out percent 3.0% 3.8% 0.5% 3.1% 3.7% 2.0% 1.7%
Matrix spike duplicates, total 121 0 8,876 3,669 1,189 77 13,932
Matrix spike duplicates, out 19 0 5 21 20 4 69
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Table F1L6. Laboratory QC Results by Analyte Class

General Volatile Semivolatile
Chemical Ammonia/ Organic Organic Radiochemical
Quality Control Parameter Parameters Anions Metals Compounds Compounds Parameters Total

Matrix spike duplicates, out percent 15.7% 0.1% 0.6% 1.7% 5.2% 0.5%
Sample duplicates, total 367 1,674 257 0 0 303 2,601
Sample duplicates, out 9 2 3 0 0 20 34
Sample duplicates, out percent 2.5% 0.1% 1.2% 6.6% 1.3%
Surrogates, total 661 0 0 7,180 2,643 0 10,484
Surrogates, out low 2 0 0 2 48 0 52
Surrogates, out high 1 0 0 4 31 0 36
Surrogates, out percent 0.5% 0.1% 3.0% 0.8%

QC = quality control
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F7.1 Laboratory Method Blanks

Laboratorymethod blang are used to assess potential contamination associated with laboratory sample
preparation and analysis. Of tB&,324laboratorymethod blankesults evaluatefibr CY 2015,
97.2percentmet tke QC criteria outlined in Table-1 indicating little problem \with laboratory

contamination. This isomparable tohe 97.2percentreported for CY2014 and th&8.1percenteportel

for CY 2013

Evaluation ofmethod blankesults was based on thethod blankQC limits listed inTableF-1. For the
common laboratory contaminantdBtanone, acetone, methylene chloride, phthalate esters, and toluene,
the QC limit is five times the MDLThe laboratories flagesults associated with eat-limit blank results

in the laboratory qualifier fielth the HEIS databag@s described iffableF-3). For inorganic analytes
(including the indicator analytdOC andTOX), results associated with an eof-limit method blankare
flagged with &iC.0 For organic analytes, results associated with amoBlimit method blanlare flagged

with afiB.0 The laboratory may not flag the groundwater sample result if the analyte concentration in the
method blanks less than 5.@ercentof the concentration of the analyte in a groundwater sample

amalyzed in the samealich. Tablé=-17 summaizes the CY2015 outof-limit method blankesults.

By laboratory, ALS reportéthe lowest succesate for method blanks at 9Qogrceniof the 965method
blankresults reported by that laboratohgwever, ALS reported only 3 centof all method blank
results for CY2015.The 92 method blanfailures were for 21 different metals, with the largest number
of failures for calcium (12), nickel (11), sodium (15), and tin (14).

TASL had a succegate of 95.Dercentfor the 8,381 method blamksults reported by that laboratory.
TASL reported27 general chemical parameter method blaiikres for nine different analyses including
10for alkalinity, 9 for bi-carbonate alkalinity, anslfor TOC. For the anions, TASLeported

eightmethod blanKailures including ammonium iortvfo), chloride fné, and sulfidefijve). For the
metals, TASL reporte@56 out-of-limit method blank for 28 different metals with strontium (79), copper
(28), and lead (27) being the masiquently reported failureIASL reported the only\8BOC method

blank failures with fivamethod blankesults that exceeded QC limits for bigthylhexyl) phthaite,
phenanthrene, and tribufghosphate.

The remaining laboratories, GEL and TARL, repodgdrallmethod blanksuccess rates of at least
98.5percent

By analyte ctegory, metals had the lowest method blamécess rate at 94f#rcent with 614nethod
blankfailures. General chemical parameters had the next Iauesess rate at 950ercentwith 48
method blanKailures at GEL and TASLTheremaining analyte classes had method bkardcess rates
greater than 9percent

F7.2 Laboratory Control Samples and Laboratory Control Sample Duplicates

LCSrecoveries give a measure of the accuracy of alytars result, and th&€ CS duplicate RPD gives
ameasure of the repeatability of the analytical result. Laboratories may apply a laboratory qualifier of
fiO0 or fiX0 and an accompanying explanatory note when LCS reiesver LCSD RPDs are outside
QClimits. LCS results were available across all the analyte categories while LCSD resultsailatdea
primarily for VOCs and5VOCs.
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Table FL7. Method Blank GaitLimitResults

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Laboratory Results Limits Limits Limits 2 Results
Total Method Blanks Out = 699
General Chemical Parameters: Total Out = 48
ﬁ)'/'g:‘oact;tffé;’g;%lo GEL 1 1 100 15 pg/L 89 pg/L
Alkalinity GEL 117 5 4.3 725 pg/L 923- 996 pg/L
Alkalinity TASL 67 10 15 140- 540 pg/L 500- 6,000 pg/L
ﬁ;g:gigfb%e;;"r'%’%mClo GEL 1 1 100 15 pgiL 26.3 ug/L
Bicarbonate GEL 104 5 5 725 ug/L 923-996 ug/L
Bi-carbonate alkalinity TASL 64 9 14.1 140- 540 pg/L 500- 6,000 pg/L
Chemical oxygen demand TASL 4 1 25 1,100 pg/L 3,000 pg/L
Total organic carbon TASL 44 5 11.4 350 pg/L 355- 405 ug/L
Total organic halides GEL 82 2 2 3.33 pg/L 4.22-7.18 pg/L
Total organic halides TASL 29 2 6.9 1.8 pg/L 1.87-3.13 pg/L
Total petroleum
hydrocarbonsnotor oil GEL 22 7 32 50 pg/L 69.5- 101 pg/L
(high boiling)
Ammonia and Anions: Total Out = 18
Ammonium ion GEL 15 7 46.7 18.0 pg/L 26.3-45.9 pg/L
Ammonium ion TASL 7 2 28.6 10.7 pg/L 28.6-49.2 pg/L
Chloride GEL 117 1 0.9 67 pg/L 99.2 ug/L
Chloride TARL 360 1 0.3 100- 200 pg/L 102 pg/L
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Table FL7. Method Blank GaitLimitResults

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Laboratory Results Limits Limits Limits 2 Results
Chloride TASL 14 1 7.1 20 pg/L 41.6 pg/L
Nitrite TARL 360 1 0.3 62- 125 ug/L 72.3 ug/L
Sulfide TASL 12 5 41.7 450- 2,200 ug/L 3,110- 7,110 pg/L
Metals: Total Out = 614
Aluminum GEL 168 12 7.1 15 pg/L 15.5- 40 pg/L
Aluminum TASL 105 21 20.0 12.9-17.3 pg/L 18.68-498.1 pg/L
Antimony ALS 40 1 25 0.17- 7.4 ug/L 0.28 pg/L
Antimony GEL 313 20 6.4 1-3.5 ug/L 1.02- 3.85 pg/L
Antimony TASL 189 3 1.6 1.7- 3.7 pg/L 3.34- 5.4 pglL
Arsenic ALS 40 1 25 0.25- 5.4 ug/L 6.7 pg/L
Arsenic GEL 312 2 0.6 1.7-5 pg/L 1.71- 2.24 pg/L
Arsenic TASL 188 12 6.4 1.2-1.8 ug/L 1.27-6.3 pg/L
Barium GEL 307 2 0.7 0.6- 1 ug/L 2.14-2.78 pg/L
Barium TASL 187 14 7.5 0.22-2.1 pg/L 0.222- 20.2 pg/L
Beryllium GEL 202 1 0.5 0.2-1 pg/L 0.203 pg/L
Beryllium TASL 131 6 4.6 0.28- 0.35 pg/L 0.3-2.4 pg/L
Boron ALS 22 4 18.2 6.4- 9.4 pg/L 11- 140 pg/L
Boron GEL 158 2 1.3 4-15 ug/L 4.05- 4.48 ug/L
Boron TASL 95 24 25.3 7.2 ug/L 7.8-231 ug/L
Cadmium GEL 307 2 0.7 0.11- 1 pg/L 0.12-0.179 pg/L
Cadmium TASL 187 10 5.3 0.1-0.34 pg/L 0.132- 4 ug/L
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Table FL7. Method Blank GaitLimitResults

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Laboratory Results Limits Limits Limits 2 Results
Calcium ALS 37 12 324 14-88 pg/L 21-1,300 pg/L
Calcium GEL 213 3 14 50 pg/L 93.5-98.3 ug/L
Calcium TASL 134 19 14.2 54.2 ug/L 56.7-447.9 pg/L
Chromium ALS 42 4 9.5 0.62- 1.5 pg/L 0.9- 1.6 pg/L
Chromium GEL 307 5 1.6 1-2 g/l 1.01- 3.87 pg/L
Chromium TASL 185 6 3.2 1-3.4 ug/L 1.18- 7.8 ug/L
Cobalt ALS 41 1 2.4 0.17- 1.2 ug/L 0.65 pg/L
Cobalt GEL 307 4 1.3 0.1-1 pg/L 0.109- 0.194 pg/L
Cobalt TASL 188 2 1.1 0.22- 2.7 ug/L 3.8- 4.4 pglL
Copper ALS 41 2 4.9 1.1- 7.2 pg/L 4.8-9.4 pglL
Copper GEL 307 7 2.3 0.35- 3 ug/L 0.359- 2.02 ug/L
Copper TASL 188 28 14.9 0.45- 2.1 ug/L 0.548- 5.73 ug/L
Hexavalent chromium TARL 332 2 0.6 1.5 pg/L 2.3 pg/L
Iron ALS 37 3 8.1 5.7- 38 ug/L 17 - 460 pg/L
Iron GEL 213 1 0.5 30 ug/L 47.8 ug/L
Iron TASL 131 23 17.6 12.8 pg/L 13.5- 247.7pg/L
Lead GEL 184 4 2.2 0.5- 3.3 ug/L 0.501- 1.06 pg/L
Lead TASL 117 27 231 0.17- 0.6 pg/L 0.172- 2.8 pug/L
Magnesium TASL 131 3 2.3 50.5 ug/L 62.4- 81.3 ug/L
Manganese ALS 41 2 4.9 0.17-0.91 pg/L 0.78- 1.4 pg/L
Manganese GEL 305 2 0.7 1-2ug/L 1.42- 2.44 ug/L
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Table FL7. Method Blank GaitLimitResults

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Laboratory Results Limits Limits Limits 2 Results
Manganese TASL 187 13 7.0 0.25-1 pg/L 1.17- 6.6 pg/L
Mercury TASL 11 1 9.1 0.06 pg/L 0.0685 ug/L
Molybdenum ALS 24 1 4.2 0.43- 0.44 pg/L 0.5 pg/L
Molybdenum GEL 180 9 5.0 0.165- 2 pg/L 0.166- 0.287 pg/L
Molybdenum TASL 114 1 0.9 1-1.9 pg/L 1.46 pg/L
Nickel ALS 41 11 26.8 1.2-2.9 pg/L 2-6.2 ug/L
Nickel GEL 305 2 0.7 0.5- 1.5 pg/L 1.33- 1.58 ug/L
Nickel TASL 186 5 2.7 0.4-2.6 pg/L 1.25- 4.4 pg/L
Phosphorus GEL 30 1 3.3 15- 60 pg/L 17.1 pg/L
Phosphorus TASL 26 26 100 10.4 pg/L 47.38-227.3 pg/L
Potassium ALS 37 3 8.1 74-190 pg/L 200- 210 pg/L
Potassium GEL 213 12 5.6 50 pg/L 50.9- 148 ug/L
Selenium ALS 24 2 8.3 0.42- 0.54 pg/L 0.58- 0.6 pg/L
Selenium GEL 155 3 1.9 1.5 pg/L 1.52- 3.23 pg/L
Selenium TASL 91 6 6.6 1.6 pg/L 1.61-4.93 pg/L
Silver ALS 40 2 5.0 0.04- 1.8 ug/L 0.05 pg/L
Silver GEL 307 1 0.3 0.1-1 ug/L 1.08 pg/L
Silver TASL 186 3 1.6 0.82- 0.99 pg/L 1-1.2 pg/L
Sodium ALS 37 15 40.5 12-130 pg/L 27-83 ug/L
Sodium GEL 213 35 16.4 100 pg/L 102- 238 ug/L
Sodium TASL 130 7 5.4 105 pg/L 108-450.3 pg/L
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Table FL7. Method Blank GaitLimitResults

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Laboratory Results Limits Limits Limits 2 Results
Strontium ALS 33 3 9.1 0.16- 1.8 ug/L 0.59- 0.83 ug/L
Strontium GEL 222 2 0.9 1-2pug/L 1.41-1.57 ug/L
Strontium TASL 147 79 53.7 0.06- 0.24 pg/L 0.064- 3.2 pg/L
Thallium ALS 23 2 8.7 0.034- 0.042 pg/L 0.04- 0.06 pg/L
Thallium GEL 153 2 1.3 0.45 pg/L 0.468- 0.495 pg/L
Thallium TASL 89 4 4.5 0.55 pg/L 0.572- 1.02 pg/L
Thorium ALS 23 4 17.4 0.069- 0.094 pg/L 0.09- 0.19 pg/L
Thorium GEL 153 1 0.7 0.383 pg/L 0.594 pg/L
Tin ALS 23 14 60.9 0.68- 0.86 pg/L 0.7- 4.2 pgiL
Tin GEL 153 15 9.8 1 pg/L 1.03- 2.61 pg/L
Tin TASL 89 4 45 1.1 pg/L 1.19- 3.39 ug/L
Uranium GEL 196 4 2.0 0.067- 12.7 pg/L 0.073-0.177 pg/L
Uranium TARL 35 1 2.9 0.8£3687:9-/L 0.72 pg/L
Vanadium ALS 37 2 5.4 0.27- 1.8 ug/L 0.64- 0.86 ug/L
Vanadium GEL 213 1 0.5 1 ug/L 1.11 pg/L
Vanadium TASL 128 5 3.9 4.4 pg/L 4.5-7.7 pg/L
zZinc ALS 41 3 7.3 1.1-7.1 pg/L 7.3-8.3 ug/L
Zinc GEL 305 8 2.6 3.3-3.5 ug/L 3.87-8.5 pg/L
Zinc TASL 185 4 2.2 8.3-9.3 ug/L 8.5- 14.6 ug/L
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Table FL7. Method Blank GaitLimitResults

Number of Number Out-of- Percent Outof- Range of QC Range of Outof-Limit

Constituent Laboratory Results Limits Limits Limits 2 Results
Volatile Organic Compounds: Total Out =4
Acetoné TASL 78 1 1.3 1.7 pg/L 1.8 pg/L
Chloroform TASL 79 1 1.3 0.1 pg/L 0.155 pg/L
Methanol TASL 1 1 100 1,100 pg/L 2,530 pg/L
Tetrahydrofuran GEL 53 1 1.9 1.5 pg/L 1.55 pg/L
Semivolatile Organic Compounds: Total Out =
Bis(2-ethylhexyl)phthalate TASL 11 9.1 9.5 ug/L 27.1 ug/L
Phenanthrene TASL 11 3 27.3 0.065- 1 pg/L 0.0687- 0.11 pg/L
Tributyl phosphate TASL 5 1 20.0 1 ug/L 2.2 ug/L
Radiochemical Parameters: Total Out = 10
Americium241 TARL 8 1 125 0.132- 0.251 pCi/L 0.212 pCi/lL
Gross alpha TARL 71 1 1.4 0.577-1.03 pCi/L 1.02 pCi/L
Gross beta GEL 44 1 2.3 0.938- 3.98 pCi/L 3.19 pCi/L
Gross beta TARL 67 1 15 1.51- 2.24pCi/lL 2.34 pCi/L
Selenium79 TARL 4 1 25.0 9.87-11.5 pCi/L 18 pCi/L
Strontium90 TARL 75 2 2.7 0.342- 1.06 pCi/L 0.707- 1.26 pCi/L
Technetiur99 GEL 49 1 2.0 3.28- 408 pCi/L 12.2 pCi/L
Tritium TARL 82 2 2.4 20.4- 383 pCi/L 497-796 pCi/L

0 'A3d '60-9T02-14/30d



¢S4

Table FL7. Method Blank GaitLimitResults

Constituent

Laboratory

Number of
Results

Number Out-of-
Limits

Percent Outof-
Limits

Range of QC
Limits 2

Range of Outof-Limit
Results

a. Forthe nonradiochemical analytes, the quality control limit for method blanks is the method detection limit. For radiocbestitaats, the quality control limit is the

minimum detectable activity.
b. The quality control limit for this analyte is fivienes the method detection limit.

ALS
GEL
QC
TARL
TASL

ALS Laboratory

GEL Laboratory
quality control
TestAmericaRichland
TestAmericaSt. Louis
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Overall, 99.5ercentof the percent recoveries foretl27,055 reported LCSs and 996 centof the RPDs

for the 3,028eported LCSDs met éhQC criteridistedin TableF-1. This is comparabl® the

acceptance rates of 98rcentfor LCS percent recoveries af8.7percentfor LCSD RPDs during

CY 2014 andhe acceptance rates of 99drcentfor LCS percent recoveries and 9¢pdrcentof the

RPDs for the LCSD RPDs during @Q013. These success rates for percent recoveries and RPDs provide
assurance that the ap@tal measurement processes are in good control and are producing results with
sufficient accuracy and precision to meet the needs of the groundwater momitogrgm. Tablé--18
summarizes the C¥015 outof-limits LCS and LCSDesults.

For all reporting laboratories, greater than pércentof their LCS recoveries met QC recovery criteria.
For the LCSDs, GEL méhe RPD QC requirement for 97p2rcentof its LCSD results. Tis represents
afailure of only one of 36 LCSD results. ALS and TASLaatepoted LCSD data. Of the I@sultsthat
ALS reported, 10@ercenimet RPD requirements; of the 2,982 %D resultghat TASL reported,
99.3percentmet RPD requirements. These LCS and LCSD results indicate sufficient method control,
analytical accuracy, anchalytical repeatability to meet the data nexighe groundwater
monitoringprogram.

Table FL8 Laboratory Control Sample @&timit Results

Percent Percent Percent
Out-of- Out-of- RPD
Number Limit Limit Number Out-of-
Constituent Laboratory | of LCS®? Low High of LCSD Limit

General Chemical Parameters: Recovery Limits = 80% 120%, RPD Limit = 20%"

Total petroleum hydrocarbortsesel

GEL 28 7 ' 1
range
Total petroleum hydrocarboriesel .
range TASL 30 3.3
Total petroleum hydrocarbons GEL 12 75 . 6 16.7
keroseneange
Total petroleum hydrocarbosmotor GEL 23 9 . 1

oil (high boiling)

Ammonia and Anions: Recovery Limits = 80%- 120%, RPD Limit = 20%"

Phosphate GEL 27 ' 3.7
Phosphate TARL 95 ' 1.1
Sulfide TASL 15 ' 20.0

Metals: Recovery Limits = 80%- 120%, RPD Limit = 20%"

Beryllium TASL 131 ' 1.5 1

Volatile Organic Compounds: Recovery and RPD Limits = LaboratorySpecific (Statistically Derived)

1,1,3Trichloroethane TASL 155 ' 0.6 7

1,2-Dibromo-3-chloropropane TASL 64 ' ' 32 3.1
1-Butanol TASL 120 ' 0.8 60 3.3
2-Butanone TASL 157 ' ' 78 2.6
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Table F18 Laboratory Control Sample @&timit Results

Percent Percent Percent
Out-of- Out-of- RPD
Number Limit Limit Number Out-of-

Constituent Laboratory | of LCS? Low High of LCSD Limit
4-Methyl-2-pentanone TASL 155 1.9 77
Acetone TASL 155 1.3 77 14.3
Acrolein GEL 35 2.9
Acrolein TASL 64 14.1 32
Bromomethane TASL 64 3.1 32
Chloromethane TASL 64 1.6 32
Chloroprene GEL 35 11.4
Dichlorodifluoromethane GEL 44 2.3 23
Ethanol GEL 2 50.0
Ethyl cyanide TASL 120 0.8 60
Isobutyl alcohol TASL 64 1.6 32 6.2
Tetrahydrofuran TASL 122 61 3.3
Trichloroethene TASL 156 1.3 78
Trichloromonofluoromethane TASL 64 1.6 32 3.1
Vinyl acetate TASL 64 15.6 32
Vinyl chloride TASL 156 0.6 78
Semivolatile Organic Compounds: Recovery and RPD Limits = Laboratory Specific (Statistically Derived)
1,4-Dioxane GEL 12 8.3
2,4,5Trichlorophenol TASL 14 21.4 1
2,4-Dichlorophenol TASL 21 19.0 2
2,4-Dinitrophenol TASL 14 14.3 1
2-Chlorophenol TASL 14 7 1
2-Nitrophenol GEL 21 5
2-Nitrophenol TASL 21 10 2
3,3-Dichlorobenzidine TASL 4 25
3-Nitroaniline TASL 4 25
?I’Déilzgﬁlgzdiphenyldichloroethane) TASL 2 50.0
4,4"DDE TASL 2 50.0

(Dichlorodiphenyldichloroethylene)
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Percent Percent Percent
Out-of- Out-of- RPD
Number Limit Limit Number Out-of-
Constituent Laboratory | of LCS? Low High of LCSD Limit

?I,Déitﬁlg;(r)diphenyltrichloroethane) TASL 2 50
4,6-Dinitro-2-methylphenol TASL 14 7 1
4-Chloro-3-methylphenol TASL 14 7 1
4-Chloroaniline TASL 4 75

4-Nitroaniline TASL 4 25

4-Nitrophenol TASL 14 7 1

Aldrin TASL 2 50

Alpha-BHC TASL 2 50

Alpha-chlordane TASL 2 50
Eitfal(;ﬁllg}gg;gohexar@etaBHC) TASL 2 50

Bis(2-ethylhexyl) phthalate GEL 9 11

DeltaBHC TASL 2 50

Dieldrin TASL 2 50

Di-n-octylphthalate GEL 4 25

Endosulfan | TASL 2 50

Endosulfan Il TASL 2 50

Endosulfan sulfate TASL 2 50

Endrin TASL 2 50

Endrin aldehyde TASL 2 50.0

Endrin ketone TASL 2 50

GammaBHC (Lindane) TASL 2 50

Heptachlor TASL 2 50

Heptachlor epoxide TASL 2 50

Methoxychlor TASL 2 50

Pentachlorophenol TASL 21 5 2

Phenol TASL 21 9.5 2
transChlordane TASL 2 50
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Table F18 Laboratory Control Sample @&timit Results

Percent Percent Percent
Out-of- Out-of- RPD
Number Limit Limit Number Out-of-
Constituent Laboratory | of LCS? Low High of LCSD Limit

Radiochemical Parameters: Recovery Limits = 70% 130%, RPD Limit = 20%"

Carbonl4 TARL 44 2.3
Cobalt60 TARL 52 1.9
Gross beta GEL 44 ' 2.3
Neptunium237 TARL 8 ' 12.5
Strontium90 TARL 77 ' 1.3

a. Includes bothCSsandLCSDs
b. Laboratoryspecific limits were used if provided. Otherwisige stated limits were used to evaluate LCS/LCSDs.
GEL = GEL Laboratory

LCS = laboratory control sample
LCSD = laboratory control sample duplicate
RPD = relative percent difference

TARL = TestAmericaRichland
TASL = TestAmericaSt. Lous

F7.3 Matrix Spikes and Matrix Spike Duplicates

Matrix spikes provide a measure of the accuracy of an analytical result and are used to determine if
sample matrix effects may have affected analytical reddlitric spike duplicatedMSDs) give a
measure of the repeatability of the analytieslult. Only those samples theere spiked at a level at least
onefourth of the sample concentration were evadator matrix spikeecovery failures, the laboratories
apply a laboratory qualifieaf ANO for nonGC-MS methods, and a laboratory qualifierfofT for GC-MS
methods. M#ix spikeand MSDresults were available across all the analyte categutienigh the MSD
RPD data for the radiochemical parameters are limited to gross alpha and gresmlyses from GEL and
carbonl4 analyses from TASLnN this discussion, the set matrix spikerecoveres also includes
recoveries foMSDs.

Of the 32,905 matrix spikesults reported for C'2015, 31,672 (96.Bercent met the evaluation
criterion. Ofthe 31,672 evaluated matrix spitesults, 98.percenimet the percent recove@C criteria
cited in TableF-1. Of the 14,415 matrix spikKd SD pairs reported, 13,932 (9 6rcent met the
evaluation criterion; offte 13,932 evaluated pairs, 9p&rcentmet the RPD QC criteria of Tabkel.
These success rates for percent recovandsRPDs arsimilarto those for the LCS and LCSD QC and
provide additional assurance that the laboratories are producing data with sufficient accuracy and
precision to meet the needs of the groundwater monitoring proBsaoamparison97.5percentof the
percent recoveries and 9§ @rcenif the RPDsnet QC criteria in CY2014 and 97.8ercentof the
percent recoveries and @ercenif the RPDanet QC criteria in CY2013 TableF-19 summares the
CY 2015 outof-limits matrix spikeand MSDresults.
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Table FL9 Matrix Spike Owif-Limit Results

Number | Percent | Percent Percent
of Out-of- | Out-of- RPD
M atrix Limit Limit Number | Out-of-
Constituent Laboratory Spikes Low High of MSD Limit
General Chemistry Parameters: Recovery Limits = 75% 125%, RPD Limit = 20%"°
Bi-carbonate alkalinity TASL 50 2.0
Total organic carbon ALS 18 11.1 9
Total organic carbon TASL 78 1.3
Total organic halides GEL 81 1.2
Total organic halides TASL 48 2.1
Total petroleum hydrocarbortiesel range GEL 52 17.3 26 115
Total petroleum hydrocarbortiesel range TASL 60 1.7 3.3 30 43.3
'rl'atl)r:glepetroleum hydrocarbotgasoline TASL 32 31 16
(Trﬁ;?: Eﬁ}[ﬁﬂlg)um hydrocarbomsotor oil GEL 42 71 21 14.3
Ammonia and Anions: Recovery Limits = 75%- 125%, RPD Limit = 20%"
Ammonium ion GEL 15 27
Ammonium ion TASL 7 100
Bromide TARL 33 3.0
Chloride GEL 117 154
Chloride TARL 342 0.3
Chloride TASL 14 7.1
Cyanide GEL 36 2.8
Cyanide TASL 23 8.7
Fluoride GEL 117 1.7 1
Fluoride TARL 365 0.3
Fluoride TASL 15 6.7
Nitrate GEL 117 0.9
Nitrate TARL 297 0.3 0.3
Nitrite GEL 117 0.9
Nitrite TARL 364 1.1
Nitrite TASL 15 86.7
Phosphate GEL 27 3.7 3.7
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Table FL9 Matrix Spike Owif-Limit Results

Number | Percent | Percent Percent
of Out-of- | Out-of- RPD
M atrix Limit Limit Number | Out-of-
Constituent Laboratory Spikes Low High of MSD Limit
Phosphate TARL 80 21.2
Phosphate TASL 1 100
Sulfate GEL 117 10.3
Sulfate TASL 15 6.7
Sulfide TASL 12 25.0
Metals: Recovery Limits = 75%- 125%, RPD Limit = 209"
Aluminum GEL 313 0.3 156
Aluminum TASL 186 0.5 93
Antimony TASL 234 0.4 117
Barium TASL 224 0.4 0.4 112
Beryllium GEL 311 0.3 0.6 155
Beryllium TASL 156 0.6 78
Boron TASL 142 0.7 71
Calcium TASL 118 3.4 7.6 59
Chromium GEL 496 0.6 0.4 247
Chromium TASL 230 0.4 115
Copper TASL 226 0.4 0.4 113 0.9
Hexavalent chromium GEL 34 2.9 2.9
Hexavalent chromium TARL 340 15 0.3
Iron ALS 82 1.2 41 24
Iron GEL 409 0.5 204
Iron TASL 222 0.5 111
Lead TASL 184 0.5 92
Magnesium TASL 234 1.3 117
Manganese ALS 84 1.2 42 24
Manganese GEL 464 0.2 0.2 232
Manganese TASL 226 0.4 113
Mercury GEL 19 10.5
Potassium TASL 234 0.4 117
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Table FL9 Matrix Spike Owif-Limit Results

Number | Percent | Percent Percent
of Out-of- | Out-of- RPD
M atrix Limit Limit Number | Out-of-
Constituent Laboratory Spikes Low High of MSD Limit
Selenium GEL 279 0.4 139
Silver GEL 475 0.4 237 0.4
Sodium GEL 252 2.0 1.6 123
Sodium TASL 216 0.9 0.9 108
Strontium ALS 64 1.6 32
Strontium GEL 154 1.3 77
Thallium TASL 144 0.7 72
Thorium GEL 276 14 137
Tin GEL 275 0.4 137 0.7
Uranium ALS 64 1.6 3.1 32
Uranium GEL 332 0.3 146
Uranium TASL 154 0.6 77
Vanadium TASL 216 0.5 108
Zinc TASL 224 0.4 112
Volatile Organic Compounds: Recovery and RPD Limits = Laboratory Specific (Statistically Derived)
1,1,X%Trichloroethane GEL 92 1.1 46
1,1,2,2Tetrachloroethane TASL 29 13.8 14
1,1,2Trichloroethane TASL 139 0.7 68
1,2-Dibromo-3-chloropropane TASL 22 11 9.1
1-Butanol TASL 62 31 9.7
2-Butanone GEL 94 69.1 47
2-Butanone TASL 139 68 29
2-Hexanone GEL 59 22.0 29
Acetone GEL 94 94 47
Acetone TASL 143 14 1 70 11.4
Acrolein TASL 22 9.1 11
Carbon disulfide GEL 94 1.1 a7
Carbon tetrachloride GEL 98 9.2 1.0 49
Chloromethane GEL 55 1.8 27
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Table FL9 Matrix Spike Owif-Limit Results

Number | Percent | Percent Percent
of Out-of- | Out-of- RPD
M atrix Limit Limit Number | Out-of-
Constituent Laboratory Spikes Low High of MSD Limit
Dichlorodifluoromethane GEL 55 3.6 3.6 27
Ethanol TASL 2 50.0 1 100.0
Ethyl methacrylate TASL 22 9.1 11
Isobutyl alcohol TASL 22 11 9.1
Methane TASL 4 50.0 2
Methyl methacrylate TASL 22 4.5 11
Methylene chloride TASL 145 2.8 2.8 71 5.6
Trichloroethene GEL 94 2.1 47
Trichloroethene TASL 147 8 72
Vinyl acetate TASL 22 36 11
Vinyl chloride GEL 94 21 47
Vinyl chloride TASL 147 1.4 72 1.4
Xylenes (total) TASL 135 0.7 66

Semivolatile Organic Compounds: Recove

ry and RPD Limits = Labo

ratory Specific (Statis

tically Derived)

1,4-Dioxane GEL 14 14.3 7
2,4-Dinitrophenol GEL 36 18 5.6
2,4-Dinitrophenol TASL 24 25.0 12
2-Chlorophenol GEL 36 18 111
2-Methylnaphthalene TASL 6 16.7 3 33.3
2-Methylphenol (cresol, ) GEL 42 21 4.8
2-Nitroaniline GEL 8 4 25.0
3+4 Methylpheno(cresol, m+p) GEL 38 19 5.3
3-Nitroaniline GEL 8 4 25.0
4-Chloro-3-methylphenol TASL 24 12 8.3
4-Chloroaniline GEL 8 12.5 4
4-Nitroaniline GEL 8 4 25.0
4-Nitrophenol GEL 36 5.6 18 16.7
Benzo(a)anthracene TASL 20 10.0 10
Benzo(a)pyrene TASL 20 55.0 10
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Table FL9 Matrix Spike Owif-Limit Results

Number | Percent | Percent Percent
of Out-of- | Out-of- RPD
M atrix Limit Limit Number | Out-of-

Constituent Laboratory Spikes Low High of MSD Limit
Benzo(b)fluoranthene TASL 20 60.0 10
Benzo(ghi)perylene TASL 20 60.0 10
Benzo(k)fluoranthene TASL 20 40.0 10
Bis(2-chloroethoxy)methane GEL 8 4 25.0
Bis(2-ethylhexyl) phthalate GEL 14 14.3 7
Carbazole GEL 8 4 25.0
Chrysene TASL 20 10.0 10
Dibenz(a,h)anthracene TASL 20 60.0 10
Endrin GEL 4 2 50.0
Endrin ketone TASL 4 25.0 2
Fluoranthene TASL 20 5.0 10 10.0
Indeno(1,2,3cd)pyrene TASL 20 60.0 10
Naphthalene TASL 30 15 6.7
Pentachlorophenol TASL 34 2.9 17
Phenanthrene TASL 20 5.0 10
Phenol GEL 42 21 4.8
Pyridine GEL 8 4 25.0
Radiochemical Analytes: Recovery Limits = 60% 140%, RPD Limit = 20%"
Carbonl4 TASL 5 20.0
Gross alpha GEL 74 4.1 37 10.8
Gross beta GEL 80 3.8 40

a. Includes both matrix spike and matrix spike duplicates.
b. Laboratoryspecific limits were used if provide@therwisethe stated limits were usedeawaluate matrix spikéglSDs.

ALS = ALS Laboratory
GEL = GEL Laboratory
MSD = matrix spike duplicate

RPD = relative percent difference

TARL = TestAmericaRichland
TASL = TestAmericaSt. Louis
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F7.3.1 Matrix Spikes blyaboratory

All four of the laboratories achieved at leag8percentoverall success rate for matrix spikkSDs

within QC parameters. For some of the laboratories, however, a few compound classes didvaaachie
high of a success rate for matrix spikSD recoveries. For example, ALShéeved onlyan88.9percent
matrix spikéMSD success rate for DO TASL achieved only a 75 2ercentmatrix spikéMSD sucess

rate for anions and an 8(p@rcentsuccess rate for radiological analyses. Specific analytes that were
outside of the recovery limits are discussed in 8a¢.3.2.

F7.3.2 Matrix Spikes b&nalyte Class

For the gearal chemical parameters, 730 matrix spikeet tle evaluation criteria with 1ihatrix spike
recoveries less than the lower recovery limits and five results greatehéhapper recovery limits.
ALS, GEL, and TASL reported all of the geral chemistry oubf-limits matrix spikeresults with only
GEL and TASL reporting owff-limits MSD RPD results. The owtf-limit recoveries wee scattered
over six differen@analytes.

For ammonia/anions, 2,541 matggikes met tke evaluation criteriawith 45 matrix spikeecoveries less
than the lower recovery limits and 52 results greater than the upper recovery limits. GEL,an8RL
TASL reported all of tB ammonia/anion owdf-limits matrix spikeresults. No oubf-limit MSD RPD
results vere reported by arlgboratory.

For the metals, 1830 matrix spike met tle evaluation criteriawith 43 matrix spikeecoveries less than
the lower recovery limits and another 43 results greater than the upper recoverylirfols:
laboratories reported the eot-limits metal MS results with ALS, BL, and TASL also reporting
out-of-limits MSD RPD results. The owif-limits results vere scattered over 25 differentetals.

For the VOCs, 7,439 matrix spienet thesvaluatiorcriterig, with 196 matrix spikeecoveries less than
the lower recovery limits and 38 results greater than the upper recovery limitsn@HIA&L reported
out-of-limits matrix spikeand MSD RPD redts scattered over 23 differeanalytes.

For the SVOCs2,378 matrix spike met tle evaluation criteria with 81 matrix spikecoveries less than
the lower recovery limits and eight results greater than the upper recovery limits. GERASh
reported oubf-limits matrix spikeand MSD RPD redts scattered ove3l differentanalytes

For the radiological analyses, 256 matrix sgikeet the galuation criteriawith three matrix spike
recoveries less than the lower recovery limits and four results greater than the upper recovery limits.
TASL and GEL reported oubf-limits matrix spikeresults, while only GEL reported eat-limits MSD
results (for grosalpha).

F7.4 Laboratory Sample Duplicates

Laboratory sample duplicates give a measure of the repeatability of an analytical result. Only those
sample results with values five times greater than the MDL dviib&, or one times the estimated
guantitation limit were evaluated. The RPDs for samplglitates that met the evaluation criteria were
compared to either the laboratespecific statistically derived RPD maximumtora maximum of

20.0 percentf no laboratoryspecific RPD was available. When |laatmry sample duplicate RPDs
areoutside QCimits, laboratories magssigna laboratory qualifier ofiXo and an accompanying
explanatorynote.
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Of the 5,760 reported laboratosgmple duplicates, 2,601 (45.2 pergenet the eviaation criterion; of

these, 3RPDs exceeded the precision criteriadooverall acceptance rate of 9§&rcent This

acceptance rate, while not agthas those for the LCSD (99%8rcent) and MSD (99 jgercen} quoted

in the previous sections, still demonstrates reasonable analytical reproducibility. By analyte class,
laboratory sample duplicate data were reported for the general chemical parameters, anions, metals, and
the radiochemical parameters. For the radiochemical parameters, the laboratory sample duplicate is the
primary measure of analyticalgmision. Tabld=-20 summarizes the ouwf-limit results for laboratory
sampleduplicates.

Table R2Q Laboratory Sample Duplicate-Gkitimit Results

Number of Number Laboratory | Percent RPD| Range of
Constituent Laboratory | Laboratory Duplicates | Duplicates Evaluated*| Out-of-Limit | RPD Out

General Chemical Parameters: RPD Limit = 20%

Alkalinity GEL 114 106 0.9 29.2
Bicarbonate GEL 94 88 1.1 29.2
Carbonate alkalinity GEL 94 2 50.0 22.2
Coliform bacteria TARL 11 3 100 21.3-145.2
Total dissolved solidg GEL 13 13 7.7 71.0
Total organic halides| GEL 82 9 22.2 24-31.2

Ammonia and Anions: RPD Limit = 20%

Cyanide TASL 21 16 6.2 31

Nitrate TARL 369 327 0.3 21

Metals: RPD Limit = 20%

Hexavalent chromiun TARL 346 178 1.1 21-24.1

Selenium ALS 1 1 100 183

Volatile Organic Compounds: RPD Limit = 20%

Semivolatile Organic Compounds: RPD Limit = 20%

Radiochemical Parameters: RPD Limit = 20%

Gross alpha GEL 37 4 50.0 34.8- 126
Gross beta GEL 43 25 8.0 20.2-22.3
Gross beta TARL 65 35 8.6 23.3-29.1
lodine-129 GEL 29 5 20.0 26.4
lodine-129 TARL 43 10 50.0 26.2-69.4
Plutonium239/240 TARL 18 5 40 29.9-50.8
Strontium90 TARL 71 30 6.7 24.1-184.5
Technetiurm99 GEL 52 14 7.1 24.9
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Table R2Q Laboratory Sample Duplicate -Ofkltimit Results

Number of Number Laboratory | Percent RPD| Range of

Constituent Laboratory | Laboratory Duplicates | Duplicates Evaluated*| Out-of-Limit | RPD Out
Tritium GEL 57 32 3.1 29.1
Uranium238 TARL 4 3 33.3 28.3

* Meets theevalwation criterion that the sampiiplicate pair has at least one result greater than or equal to five times th
method detection limit or the minimum detectable activity.

ALS = ALS Laboratory TARL = TestAmeric&Richland
GEL = GEL Laboratory TASL = TestAmericaSt. Louis
RPD = relative percent differerc

By laboratory ALS had thdowest laboratory sample duplicateccess; oits 10 sample duplicatethat
met the evaluation criterionjne met the 2@ percentimit for a 90.0percentsuccess rat&GEL had
805sample duplicates meeting the evaluation criteria, of which 792 |j@8cént) met the 20ffercent
limit. TARL had 1,574 duplicates meeting the evaluation criteria, of which 1,55568&:8nt) met the
20.0percent limit. TASLhad 212 duplicates meeting the evaluation criteria, of which 211 j@éceént)
met the 20.@ercentimit.

By analyte class, the radiochemical parameters had the largest percent of laboratory sample duplicate
failures;of the303duplicates that met thev@luation criterion20 (6.6percent) failed the RPD criteria.

For the general chemical parameters, 367 duplicates met the evaluation criteria with rmprecé€hf
failures. Ammonia and anions, and metals, had failure rates of less thzerdebt.

F7.5 Surogates

Surrogates and surrogate duplicates are used to monitor percent recovery and precision during the analysis
of samples folf PHs, VOCs, and SVOCs. Surrogates are typically deuterated, fluorinated, or brominated
organic compounds with chemical properties similar to those of the analymésrest in a sample but are

not normally found in groundwater samples. Known amounts ofithegatesare added to the sample

prior to sample preparation and analysis to monitor the recovery of the acgarpounds during the
analyticalprocess.

For the current reporting period, GEL and TASL reported surrogate data for TPHs, VOCs, and SVOCs.
However, none of the laboratories reporideDs forsurrogate duplicasduring CY2015.As TableF-21
indicates, percent recoveries for surrogatecangpared to statistically derived laboratspecific process
control limits.The laboratories magssignalaboratory qualifier ofiXo and an accompanying explanatory
note in the data report or case narrative when laboratory surroge¢atp@coveries are outside

QCllimits.

Tables F15 and F16 indicate tha®9.2 percenof the percent recoveries for the 10,484 reported
surrogates met the QC criteria for @Q915. These success rates, along with those for the other measures
of laboratory accuracy and precision, continue to provide assurance that the laboratories argyproduc
data with sufficient accuracy and precision to meet the needs of the groundwater monitoring program.
The CY2015 surrogate success rates are similar to th@@¥surrogate success rates of 98ebcent

for surrogate percent recoveries and the2DY3sucess rates of 98 @ercentfor suriogate percent
recoveries. Table-21 lists the oubf-limit surrogate reults for the current reportingeriod.
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Table R21 Surrogate Owf-Limit Results

Percent
Percent Out-of-
Number of Out-of- Limit

Surrogate Laboratory Method Surrogates | Limit Low High
General Chemical Parameters: Recovery Limits = Laboratory Specific (Statistically Derived)
o-Terphenyl GEL WTPH_DIESEL 202 0.5
o-Terphenyl TASL WTPH_DIESEL 185 0.5 0.5
Volatile Organic Compounds: Recovery Limits= Laboratory Specific (Statistically Derived)
4-Fluorobromobenzene TASL 8260 _VOA _GCMS 1,133 0.2 0.3
Toluened8 TASL 8260_VOA_GCMS 1,133 ' 0.1
Semivolatile Organic Compounds: Recovery Limits = Laboratory Specific (Statistically Derived)
ESCZ’cilgrgb?pﬁe?lﬁ GEL 8082_PCB_GC 22 ' 9.1
2,4,5,6Tetrachlorem-xylene GEL 8082_PCB_GC 22 ' 22.7
2,4,6 Tribromophenol GEL 8270_SVOA_GCMS 230 0.4 0.4
2,4,6 Tribromophenol TASL 8270_SVOA_GCMS 171 0.6 5.3
2-Fluorobiphenyl GEL 8270_SVOA_GCMS 230 ' 0.4
2-Fluorobiphenyl TASL 8270_SVOA_GCMS 211 ' 0.5
2-Fluorophenol GEL 8270_SVOA_GCMS 230 0.4 0.9
2-Fluorophenol TASL 8270_SVOA_GCMS 171 0.6 35
Nitrobenzened5 GEL 8270_SVOA_GCMS 230 0.4 0.4
Nitrobenzenal5 TASL 8270_SVOA_GCMS 211 0.5 0.5
Phenold5 GEL 8270_SVOA_GCMS 230 0.4
Phenold5 TASL 8270_SVOA_GCMS 171 ' 0.6
p-terphenyd14 GEL 8270_SVOA_GCMS 230 ' 0.4
p-terphenyid14 TASL 8270_SVOA_GCMS 211 19.4
GEL = GEL Laboratory

TASL = TestAmericaSt. Louis
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By laboratory,TASL had the lowest surrogate percent recovery rate 8p@8cent GEL had the next
lowest surrogate percerecovery rate of 99.percent TASL and ALSreported no surrogatesults.

The largespercent oksurrogate recovery failutey analyte class/as forSVOCs with a3.0 percent
failure rate Of a total of 79 failed SVOC recoveries, &iceeded the upper recovery limvile 48 were
less than the lower recovery limit. All other analyte classes had surrogate refedvegyrateof less
than 1.0percent

The worst recovery rates among the individual SVOC surrogates wet218¢3',4,4',5,5',6,6'
decachlorobipheny(90.9percent all high) at GEL2,4,5,6tetrachlorem-xylene(77.3percent

all high) at GEL; andp-terphenyld14(80.6percentall low) at TASL. Similarly, in CY2014,
2,2',3,3,4,4',%',6,6'decachlorobiphenyl had orait of upperlimit surrogate for GEL and 13ut of
upperlimit for TASL, which may indicate some occasibhis issues foPCBsattheselaboratores.

F8 Laboratory Performance

During CY 2015, laboratory performance was tracked using two methods: the groundwater quarterly
blind standards prograrand laboratory performance evaluation programs. The results of the blind
standards program are discusse8eaationF8.1, and the laboratory performance evaluation programs are
discussed irsectionF8.2.

F8.1 Quarterly Blind Standard Evaluations

Thegroundwater monitoring program issues blind standards to thersimgdaboratories to provide
ameasure of intlaboratoryand intelaboratory precision and accuracy. These standard<S&&RRP
troubleshoot analytical problems identified through detéews and QC evaluations. Thind
standardslso may be used to confirm the adequacy of corrective action®teeramalytical problems.
Blind standards are required to be submitted to the participating laboratories on a quarterly basis
(DOE/RL-91-50; CHPRC00189); this requirememtas not met during C'2015 (the fourth quarter blind
standards were not submitted to thlkedratories until after Januaty2016). However, the fourth quarter
blind standard results for CX014 were submitted after Janudry2015, and were not reportedthe

CY 2014 DQA,; those resultwill also be included in thieport.

The quality requirements and control limits for the groundwater toamg blind standards are provided
in DOE/RL-91-50 and CHPR@&)0189 and are listed in Talfe22. A success rate ¢alculatedusing
Equation 4 for the results returned by each supporting laboratory

Number of r esadAlsOieteeriinag C..
Success " Total number of r%‘éesQJ@tQEguPt@%:é)rted

The acceptance criien for the success rate is 80 perd@HPRG00189).

During CY 2015, the groundwater monitoring program sent blind standard$) GEL, TARL,
andTASL. In summary, the evaluatioff the doubleblind standards fo€Y 2015 indicates that the
partidpating laboratories met the @@rcentsuccess rate requirement for the groundwater monitoring
program. Of the blind results for all laboratories@¥ 2015, 89.7percentwere acceptabl&his
percentage is comparable to the success rates gh@&tentcalculated for CY2014 (including the fourth
quarter results generated during 2§15),85.6 percentfor CY 2013, and88.5 percentor CY 2012.
TableF-23 presents the available successs for each laboratory by quarter during Zu5.
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Table 22 Groundwater Blind Standardd@very and Precision Requirements

Recovery Limits Precision Limit?
Analyte Class (% Recovery) (% RSD)
General chemical parameters 75-125 @5
Ammonia andanions 75-125 03
Metals 80-120 @0
Volatile organic compounds 75-125 5
Semivolatile organic compourids N/R N/R
Radiological parameters 70-130 0

SourcesDOE/RL-91-50, Hanford Site Environmental Monitoring Plaand CHPR@00189,CH2M Hill Plateau Remediation
Company Environmental Quality Assurance Program Plan

Note:Blind standards are required to be submitted to participating laboratories on a quasistlyhe identity of the analyte:
and their concentrations vary from quarter to quarter.

a. If the results are less than fivengés the RDI_then the criterion is thahe difference of the results the replicates is less
than the RDL.

b. The blindstandards program does not require semivolatile organic compound standards.

N/R = not required
RDL = required detection limit
RSD = relative standard deviation
Table 23 Blind Standards Laboratory Success Rates fa@&Y
Success Raté%) by Quarter?
CY 2014,

Laboratory 4% Quarter® 15t Quarter 2" Quarter 39 Quarter 4% Quarter
ALS N/A 88.5 83.8 95.9 N/A
GEL 86.4 88.4 92.4 94.0 N/A
TARL 85.9 92.9 98.3 89.3 N/A
TASL 77.1 80.2 81.3 91.8 N/A

a. Successate = 100 x number of results within QC recovery criteria / total number of results submitted.
The minimum acceptable success rate is 80 per@@HPRCG00189,CH2M Hill Plateau Remediation Company Environmer
Quality Assurance Program PlarSuccess ras less than the 80 percenterion are denoted by the yelleshadectell.

b. These results were not reported in the CY 2014 annual groundwater report.

ALS = ALS Laboratory
CcY = calendar year
GEL = GEL Laboratory
N/A = not applicable
QC = qualitycontrol

TARL = TestAmeric&Richland Laboratory
TASL = TestAmeric&St. Louis Laboratory
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Pacific Northwest National Laboratory (PNNL) personnel prepared the blind standards 2006Y

Blind standards were generally prepared in triplicate to checkcihwacyand precision of analyses.
Formost constituents, the blind standards were prepared in a groundwater matrix from an appropriate
background well to simulate actual groundwater samples. Jhgital blird standards for analysis by

ICP techniques wex prepared in deionized water using commerciaigpared metals standards.

Theblind standards were submitted to the laboratoriesw@megroundwatesamples.

During CY 2015, personnel tuaver occurred in the blind stdardsmakeup laboratory at PNNL.
Thisturnover may explain a number of eoft-limits results experienced with the blind standards program
during the year. The owtf-limit results were easily spotted when two or more laboratories reported
similar results that failed to match the expeateldies for the blind standards. These observations
indicated incorrectly made blind standards, and this was especiallyasoui# for the second quarter

of CY 2015. Affected analytes included TOC, TOX, cyanide, fluoride, nitrite, and copper. Results from
blind standards suspected of being incorrectly made were not considered in the analysis of the blind
standard results. Some corrective actions have been taken to reduce errors in the makeup of the blind
standards, but the blinds results will continuedaronitored to trackccurate makeup of future

blind standards.

After the laboratories reported the blind standard regihkésresults were compared with the spiked
concentrations to gerede percent recoveries and the peré&Ds were determined for thesults.
Thepercent recoveries and perc&®Ds were compared to the control limits to determine whether the
data met the QC criterlrOut-of-limit resultswere reviewed for errors. In situations where several results
for the same method were unaccefgaan RDR may be generatedéanalyze the blind samples

(if within holding times) or for recheck of the resuf@hronicout-of-limit results were discussed with the
laboratory, potential problems were investigated, and corrective actions were reguestexppropriate.
TableF-24 summarizes the blind standards that exceeded the recovery or precision criteria during

CY 2015; results that are outside the recovery or precision limits are in shaded lse#is. ouof-limit

results attributed to incorregtmade blind stndards are not reported in théle.

3 |f the blind standard concentration is less than five times the RDL for the analyte, the secondary precision criterion
is used: the difference between the maximum and minimum values reported must be less than the RDL
(DOE/RL-91-50).
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Table R24. CY 2015 Blind Standard-@Miimit Results

Recovery| Recovery| Recovery| Recovery| Recovery| Precision Precision
Spike MDL/ Limits 1 2 3 4 Limit |Precision| Criterion
Constituent Laboratory |Value| RDL | MDA |Units| (%) (%) (%) (%) (%) (%) (%RSD) | Exceeded?

CY 2014, 4" Quarter

TOC GEL 501 |1,000, 330 | pg/L| 75-125 151 151 152 151 25 0.4 N*
TOC TASL 501 {1,000, 350 |pg/L | 75-125 69.9 69.9 69.9 69.9 25 0.0 N*
TOX (VOA) GEL 97.6 | 10 | 3.33 | ug/L | 75-125 73.2 3.4 3.4 3.4 25 167 Y
TOX (VOA) TASL 97.6 | 10 1.8 |pug/L | 75-125 80.7 77.9 73.9 80.2 25 4.0 N
Nitrite TASL 50.0 | 250 | 19.7 | ng/L | 75-125 39.4 39.4 39.4 25 0.0 N*
Antimony TASL 5.00 5 1.7 | ug/L | 80-120 142 148 148 20 2.3 N*
Arsenic TASL 5.00 2 1.2 | pug/L | 80-120 128 116 110 20 7.8 N*
Chromium TASL 50.0 2 1.0 | pg/L | 80-120 122 116 102 20 9.2 N
Cobalt TASL 50.0 | 2.6 | 0.22 | pg/L | 80-120 120 116 105 20 6.9 N
Copper TASL 50.0| 8 0.45 | pg/L | 80-120 126 120 110 20 6.8 N
Hexavalent chromium GEL 24.4| 10 3.0 | ug/L | 80-120 77.9 88.9 92.6 20 8.9 N*
Hexavalent chromium TARL 24.4| 10 1.5 | pg/L | 80-120 96.3 97.1 6.1 20 78.6 Y*
Manganese TASL 50.0| 5 0.25 | pg/L | 80-120 121 119 110 20 5.1 N
Selenium GEL 5.00( 4 15 |pg/L | 80-120| 84.6 91.8 77.4 20 8.5 N*
Selenium TASL 5.00| 4 1.6 |pg/L | 80-120 138 148 70.0 20 35.8 N*
Uranium GEL 224 1 2.45 | pg/L | 80-120 128 134 116 20 7.4 N
Uranium TARL 22.4| 1 |0.0835 pg/L | 80-120 130 136 130 20 2.3 N
Zinc TASL 50.0 | 10 | 8.3 |pg/L | 80-120 129 121 107 20 9.4 N
Tetrachloroethene GEL 100 | 0.5 | 0.3 |pg/L| 75-125 74.9 70.3 69.1 25 4.3 N
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Table R24. CY 2015 Blind Standard-@Miimit Results

Recovery| Recovery| Recovery| Recovery| Recovery| Precision Precision
Spike MDL/ Limits 1 2 3 4 Limit |Precision| Criterion
Constituent Laboratory |Value| RDL | MDA |Units| (%) (%) (%) (%) (%) (%) (%RSD) | Exceeded?

Tetrachloroethene TASL 100 | 05| 0.9 |pg/L| 75-125| 70.0 70.0 74.0 25 3.2 N
Carbon14 TASL 504 | 5 12.9 |pCi/L| 70-130| 72.7 68.5 100 20 21.5 Y
Cobalt60 TARL 100 | 25 | 3.6 |pCi/L| 70-130 104 108 83.1 20 13.7 Y*
Gross alpha GEL 19.9 3 2.35 |pCi/L| 70-130 145 151 149 20 1.9 N
Gross beta GEL 38.7 4 1.81 |pCi/L| 70-130 131 122 113 20 7.3 N
lodine-129 GEL 2.97 1 0.985 | pCi/L| 70-130 76.4 92.9 117 20 215 Y*
Tritium GEL 247 | 30 | 84.1 |pCi/L| 70-130 86.1 74.4 115 20 22.7 Y
Tritium TARL 247 | 30 289 |pCi/L| 70-130 144 147 135 20 4.1 N
CY 2015, B Quarter

TOC GEL 1,010{1,000f 330 |pg/L | 75-125 143 149 149 148 25 1.9 N*
TOC TASL 1,010(1,000[ 350 |pg/L | 75-125| 54.5 60.4 66.3 63.4 25 8.3 N*
TOX (phenol) GEL 498 | 10 | 3.3 |pg/lL| 75-125| 83.3 76.7 60.4 80.7 25 13.6 N
TOX (phenol) TASL 498 | 10 | 1.8 |ug/lL | 75-125| 118 142 134 104 25 13.8 N
TOX (VOA) GEL 496 | 10 | 3.3 |pg/lL| 75-125| 59.5 62.1 53.7 25 7.4 N
TOX (VOA) TASL 496 | 10 | 1.8 |pg/L| 75-125| 69.0 71.6 70.4 25 1.9 N
Nitrite TASL 1,060| 250 | 19.7 | pg/L | 75-125| 65.1 65.1 62.0 25 2.8 N*
Boron ALS 25.0| 20 | 8.7 |pug/L | 80-120 128 280 168 20 41.0 Y*
Boron TASL 25.0] 20 7.2 | pg/L | 80-120 138 123 106 20 12.9 N*
Magnesium ALS 201 | 750 | 91 |pg/L | 80-120| 79.8 105 120 20 19.9 N*
Strontium TASL 201 | 10 | 0.06 | pug/L | 80-120| 96.3 127 93.3 20 17.8 N
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Table R24. CY 2015 Blind Standard-@Miimit Results

Recovery| Recovery| Recovery| Recovery| Recovery| Precision Precision
Spike MDL/ Limits 1 2 3 4 Limit |Precision| Criterion
Constituent Laboratory |Value| RDL | MDA |Units| (%) (%) (%) (%) (%) (%) (%RSD) | Exceeded?

Uranium GEL 529 | 1 2.45 | pg/L | 80-120 128 127 121 20 3.2 N
Uranium TARL 52.9| 1 |0.0819 pg/L | 80-120 127 132 132 20 2.4 N
Zinc ALS 25.0| 10 | 6.8 |pg/L| 80-120 128 96.0 96.0 20 17.3 N*
Zinc TASL 25.0] 10 9.3 | ug/L | 80-120 123 129 117 20 4.7 N*
Carbon tetrachloride GEL 105 1 0.6 | ug/L | 75-125 71.3 81.0 82.3 25 7.7 N
Trichloroethene TASL 102 1 1.3 |pg/L | 75-125 74.5 71.6 71.6 25 2.3 N
Carbonl4 TASL 197 5 11.3 |pCi/L| 70-130 90.2 69.9 73.0 20 14.1 N
Gross alpha TARL 302 | 3 3.1 |pCi/lL| 70-130 | 63.3 83.8 85.4 20 15.9 N
Gross beta GEL 28.3 4 2.7 |pCi/lL| 70-130 113 126 136 20 9.1 N
Plutonium239 GEL 1.47 1 1.3 |pCi/lL| 70-130 80.3 167 186 20 39.2 Y*
CY 2015, 29 Quarter

TOX (VOA) GEL 250 | 10 | 3.3 |pug/L | 75-125| 64.8 67.2 59.6 65.2 25 5.1 N
TOX (VOA) TASL 250 | 10 | 1.8 |pug/L | 75-125| 72.8 64.0 70.0 59.6 25 8.9 N
Beryllium GEL 5.0 2 0.2 | pg/L | 80-120 118 124 121 20 2.2 N*
Boron ALS 50 | 20 | 6.4 |ug/L| 80-120 168 240 220 20 17.8 Y*
Mercury ALS 50 | 05| 0.1 |ug/L| 80-120 120 124 120 20 1.9 N
Zinc ALS 50 | 10 | 7.1 |pug/L| 80-120 106 112 124 20 8.0 N
Carbontetrachloride TASL 522 1 6.5 | pg/L | 75-125 70.9 78.5 80.5 25 6.6 N
Tetrachloroethene GEL 10 | 05| 0.3 |pg/L| 75-125 65.1 71.1 69.7 25 4.5 N
Tetrachloroethene TASL 10 | 05| 0.9 |pg/lL| 75-125 53.5 62.4 59.4 25 7.8 N
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Table R24. CY 2015 Blind Standard-@Miimit Results

¢l

Recovery| Recovery| Recovery| Recovery| Recovery| Precision Precision
Spike MDL/ Limits 1 2 3 4 Limit |Precision| Criterion
Constituent Laboratory |Value| RDL | MDA |Units| (%) (%) (%) (%) (%) (%) (%RSD) | Exceeded?
Trichloroethene TASL 196 | 1 1.3 |pg/L | 75-125| 61.2 66.3 71.4 ' 25 7.7 N
Carbon14 TASL 979 | 5 10.7 |pCi/L| 70-130| 95.5 42.1 65.5 ' 20 39.6 Y
lodine-129 TARL 1.53 1 0.5 |pCi/L| 70-130 126 94.1 66.0 ' 20 31.5 N*
CY 2015, ¥ Quarter
TOX (VOA) GEL 445 | 10 | 3.33 | ug/L | 75-125 73.3 82.2 80.2 ' 25 6.0 N*
Nitrite GEL 107 | 250 | 125 | pg/L | 75-125 179 179 185 ' 25 2.0 N*
Nitrite TASL 107 | 250 | 19.7 | pg/L | 75-125 18.4 18.4 18.4 ' 25 0.0 N*
Boron GEL 25.0] 20 15.0 | po/L | 80-120 129 119 121 ' 20 4.2 N*
Hexavalent chromium GEL 997.9| 10 | 75.0 | ug/L | 80-120 132 87.7 95.2 ' 20 22.7 Y
Uranium TARL 1014 1 |0.0838 pg/L | 80-120 146 146 145 ' 20 0.4 N
Zinc ALS 25.0| 10 | 7.1 |pg/L | 80-120| 96.0 60.0 100 ' 20 25.8 Y*
Zinc TASL 25 | 10 | 9.3 |pg/L | 80-120 111 110 504 ' 20 94.0 Y*
Carbon tetrachloride TASL 2550 1 3.3 | ug/L | 75-125 86.3 74.5 82.4 ' 25 7.4 N
Trichloroethene TASL 45.1 1 0.6 | ug/L | 75-125 73.2 66.5 75.4 ' 25 6.4 N
Gross alpha TARL 111 | 3 3.91 |pCilL| 70-130| 59.6 67.2 70.0 ' 20 8.2 N

* The blind standard concentration was less than five times the RDhigoanalyte. Hence, the secondary precision criterion was used: the difference between the maxi
minimum value reported must be less than the RDL. Yelbaded cells indicate recover outside of recover limits.

ALS = ALS Laboratory TARL = TestAmericaRichland
GEL = GELLaboratory TASL = TestAmericaSt. Louis
MDA = minimum detectable activity TOC = total organic carbon
MDL = method detection limit TOX = total organidalides
RDL = required detection limit VOA = volatile organic analyte

RSD = relative standard deviation
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The most notable obsations for the CY2015 blind standards weras follows

T

Total organic carbon: GEL and TASL reported results for the TOC blind standards throughout the
reporting period; ALSeported results for the third quarter of @¥15. Theacceptable recovery

range is 75 to 12percent For the fourth quarter of C2014 and the first quarter tfis reporting

period, GEL returned TOC recoveries greater than the upper recovery limit. During that same period,
TASL reported recoveries less than the lower recovery limit. For the second and third quarters of

CY 2015, all TOC recovées were within th acceptanceange.

Total organic halides: GEL and TASL reported results for the TOX blind standards throughout the
reporting period. Two types of standards were used to generatdlir@&amples each quarter:
onebased on the relatively neolatile compaind 2,4,5trichlorophenol and one based on the same
standards as those used for the VOC blind standard containing carbon tetrachloride, chiBErm,
andTCE. For the trichlorophendbased standard, most of the recoveries reported by GELASU
were wthin the 75 and 12percentrecovey limits. In contrast, theolatile organic analyte
(VOA)-based TOX standards showed generally low recovevids the two laboratories reporting
anumber of TOX recoveries less thidne lower recovery limit of 7percent. Outof-limit low
recoveriedor the VOAbased TOXstandards ranged from 3.4 to 7p&cent The predominantly

low recoveries may reflect TOMecoveries for actual groundwater samples bectues€OX content

of many HanfordSite groudlwater samples igkely due toVOCs.

Nitrite: Three laboratories, GEL, TARL, and TASL, returned anion results for this reporting period.
For three of the four quargeshown in Tabl&-24, TASL reportechordetected results for nitrite

values when the blind standard valuasvsignificantly greater than the TASL nitrite detection limit.

In contrast, GEL and TARL generally repatteither detected values or matects when the blind
standard value was indeed less ttt@nlaboratorynitrite detection limit. This indicates tHASL
detection limit for nirite in Hanford Site groundwater is much higher than the tietelimit TASL

is currentlyusing

Metals: All four participating laboratories returned results for metals blind standards during
CY 2015. ALS, GEL, andTASL reported metals determined by KBES and ICPMS. GEL and
TARL reportedCr(VI) by colorimetry and total uranium by kinefphosphorescence analysis
ALS, GEL, and TASL reported mercury by celdpor atomic absorptioifhe recovery acceptaa
limits for the metals are 80 to 1p@rcentCr(VI), magnesium, selam, and zinc exhibited low
out-of-limit recoveries that ranged from 6.1 to 7@s&cent A number of ICP metals, but particuiar
boron, uranium (including kinetic phosphorescence analysid)zian, exhibited high otaf-limit
recoveries that ranged from 121504 percent

VOCs: GEL and TASL reported results for VOC blind standards durin@G¥5. Therecovery
accepance limits for the VOCs are 75 to 1@&rcent The VOC blind standards coirtad carbon
tetrachloride, chlorofornPCE andTCE at concentrationthat ranged from £ 500ug/L. Most of
the reported recoveries trended low with a number of recoveries leshéhawer recovery limit of
75 percent this continues the historicakimd of low recoveries for the VOC blind standards. Low
recoveries for these analytes are attributed in part to losses of the VOCs from thosebhdadds
during standards makeup and sanfadling.
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1 Radiochemical parameters:GEL, TARL, and TASL returngresults for radiochemical blind
standards during C2015. Therecovery acceptance limits foadiochemical parameters are 70 to
130percent Thehighlights of these results are listed below:

- Carbon-14: GEL, TARL, and TASL returned carbel# resultdor this reporting period.
GEL and TARL generally reported results witHift percentof the atual blind standard values.
TheTASL recoveries for carbeh4 trended less than 1@@rcentwith a total of four recoveries
less tharthe lower recovery limit of 7@ercent For the third quarter of C2015, TASL reported
all carbon14 recoveries within the acceptance limits.

- Gross alpha:GEL and TARL returned gross alpha results for the2DY5 reporting period.
TheTARL recoveries for these salts all trended lessah 100percentwith a total of three
recoveries less thahe lower recovery limit of 7Percent A corrective action was completed
during the reporting period to investigate and resolve the low recovery issue at TARL; TARL is
currently modifying its grasalpha sample preparation procedorefitain better recoveries.

GEL consistently reports results greatesn 10Qpercent for the fourth quarter of C2014, all
three gross alpha values GEL reported were greater than the upper recovery limit. Feethe th
guarters of CY2015, the GElgross alpha vaks remained within the recovdmits.

- Gross beta:GEL and TARL returned gross beta restiisthis reporting period. Th6EL
recoveries for thesesuts all trended greater than 1p6rcentwith two recoveries greater than
the upper recovery limit of 13®ercent For the fourth quarter of C2014 and the three quarters
of CY 2015, TARL reportedecoveries generally within Jfercent of the blind standavdlues.

F8.2 NationaPerformance Evaluati Studies

During CY 2015 Environmental Resources Associates (ERA) @il Department of EnergiDOE)

conducted national studies to evaluate laboratory performance for chemical and radiological constituents.
GEL, TARL, TASL, andALS patrticipated in the BEA-sanctioned water pollutiowatersupply (WP/WS)
performance evaluation studies conducte@®RA. The four labsalsoparticipated irthe ERA InterLaB
RadCheM Ruficiency Testing Program (RARndthe DOE Mixed Analyte Performance Evaluation

Program (MAPP). Theresults of those studies related to groundwater monitoring at tHferda&ite are
described in thisection.

F8.2.1 Water Pollution/Supply Performance Evaluation Studies

The purpose of WP/WS performance evaluation studies is to evaluate the perforfdabomatories in
analyzing selected organic and inorganic compounds in water matrices. An acagditege.g.,ERA)
distributes standard water samples to participating laborat®tiese samples contain specific organic
and inorganic analytes at camtrations unknown to the participating laboratodter analysis, the
laboratories submit results to the accredited agency, which uses regression equations to determine
acceptance and warning limits for the study participdrits.results of thesgtudiesareexpressed as
apercentage of the results that the accredited agency found accepi@ibdependently verify the level
of laboratory performancéf there isan unacceptable result, the laboratories may order an ERA
QUuiK® Respone sample to vefy successful corrective actioQuiK Response samplese similar to
water pollutionwater supply samples, and rdsudre reported in a comparakbdshion.

6 QUuIiKE is a trademark of Environmental Resources Associates, Golden, Colorado.
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For thefive WP/WS performance evaluation studiesvhich ALS participated duringhe reporting

period the percentage of resultéthin the acceptance limiigas98 percentof 653 totalresults reported
(TableF-25). As noted in Tablé-25, 14 different constituents had unacceptable resiltsently ALS

is only being used for TOC, I@nd metal@nalysis in support of the groundwateonitoringprogram
Thirteen of the misseanalytes (@tal suspended solids, alkalinity and various organic constituents) are
run by methods which are not currently being used to support the prdgzeeptable resutwere
achieved in the subsequent Rapid Response samphbe fpotassium that originalfgiled.

For the two WP performance evaluation studies in which TASL patrticipated dtivirad15 (WR0115
andWP-0715), the percentage of results witthe acceptarglimits was 9%ercentof 683total results
reported (Tabl&-26). As noted in TablE-26, 35 different constituents had unacceptable results.
Twenty-six of the failed constituents were all tied to a failed metals ruBR¥y Method 602q(SW-846),

which appeared to be a dilution factor errdhe laloratorysuccessfully passed an earlier WP study and
subsequently a rapid responseEStA Method 602F{SW-846). None of the missed analytes were

repeated across the two studies. Acceptable results were achieved in the subsequent Rapid Response
samples for lhconstituents that originallfailed.

For the twoWP performance evaluation studies (VZB0 and WF246) in which TARL participated

during thereporting period, the percentage of results withe acceptance limits was p&rcentof

66 total results reportefableF-26). The two failures were for strontium and total dissolved solids
however, because TARL does not report either of these camdtitior groundwater samples, the failure

is not germane to groundwater monitoring data quality. The number of constituents evaluated for these
two studies was very limited; therefore, the percentage of resultsésmptrable to that of the
otherlaboraories.

For thel1 WP/WS performance evaluation studies in which GEL patrticipated ddnng015
(WP-240,-241,-243,-244,-246,-247,and-249 and WSL5-2, -15-4, -222 and-228), the percentage of
results within the acceptance limits was®&rcentof 1,115total results reported (TablE-27). Eighteen
different constituents had unacceptable resAltsenable cyanide was missed in three separate studies
and total dissolved solids (TDS) was missed in two studiesiever GEL does not report amenable
cyanide for groundwater sample® the failure is not germane to groundwater monitoring data quality.
TDS passed in in the remaining studies and was also passed in a makeup study. All other constituents
with unacceptable results wegithernot germane tthe groundwatemonitoring program or passed in
subsequent QuilResponse and/oruik Turnprogram samle analyses.

Table 25 Summary oALSPerformance Evaluation Studies

Correct Results/
Study Number Date Total Results

WatR™ Pollution/WatR™ Supply Performance Evaluation Studies,
Environmental Resource Associates

WP-212 February 2015 245/25¢
WP-215 June 2015 1/1
WP-218 September 2015 260/266
wWSs-101 March 2015 85/86
WS-103 September 2015 62/63'

F-75


https://www.epa.gov/hw-sw846/sw-846-compendium

DOE/RL-2016-09, REV. 0

Table 25 Summary oALSPerformance Evaluation Studies

Correct Results/
Study Number Date Total Results

DOE Mixed Analyte Performance Evaluation Program,
Radiological and Environmental Sciences Laboratory

MAPEP-15-MaW32 June 2015 30/3£&
MAPEP-15-0rW32 June 2015 75/78
MAPEP-15-Grw32 June 2015 2/2
MAPEP-15-XaW32 June 2015 1/1
MAPEP-15-MaW33 December 2015 34/38
MAPEP-15-0rw33 December 2015 69/77
MAPEP-15-Grw33 December 2015 2/2
MAPEP-15-XaW33 December 2015 1/1

InterLaB RadCheM Proficiency Testing Program, Environmental Resource Associates

RAD-101 May 2015 13/14
RAD-103 November 2015 21/21
MRAD-22 May 2015 17/17
MRAD-23 November 2015 18/19

a.Unacceptable results were for benzl alcohol, butyl benzyl phthalate, diethyl phthatatejtgi phthahte,
1,2,3richlorobenzengand total suspended solids

b. Unacceptable results were for butyl benzyl phtlealdiethyl phthalate, di-butyl phthadte, total xylenes,
acrylonitrile and 2,6dichlorophenal

c. Unacceptable result was fastpssium

d. Unacceptable result was fdkalinity.

e.Unacceptable results were for antimony, beryllium,8&hand nckel63.

f. Unacceptable results were for b&HC, benzo(aginthracene andetxachlorobenzene
g. Unacceptable result was foeraury

h. Unacceptable results were fodHDD, 4,4DDE, 4,4DDT, alphachlordane, gamma chlordane, methoxychlor,
4-bromophenylpherylether, and 4bhlorophenyiphenylether

i. Unacceptable result was fdrentium-89.
j- Unacceptable result was foluponium-239,
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Table & Summary of TestAmerica Performance Evaluation Studies

Correct Results/Total Results

Study Number Date TASL TARL
WatR™ Pollution/WatR™ Supply Performance Evaluation Studies,
Environmental Resource Associates

WP-0115 February 2015 337/343
WP-0715 August 2015 311/340
WP-240 March 2015 ' 33/3%
WP-246 August 2015 ' 31/32
15984 Rapid Response September 2015 22/2%
16615 Rapid Response December 2015 717

DOE Mixed Analyte Performance Evaluation Program,
Radiological and Environmental Sciences Laboratory

MAPEP-15-MaW32 June 2015 34/35 18/19
MAPEP-15-Orw32 June 2015 69/80

MAPEP-15-Grw32 June 2015 22 2/2
MAPEP-15-Xaw32 June 2015 11 11
MAPEP-15-MaW33 December 2015 34/38

MAPEP-15-OrW33 December 2015 79/80"

MAPEP-15-Grw33 December 2015 22

MAPEP-15-Xaw33 December 2015 11

InterLaB RadCheM Proficiency Testing Program,
Environmental Resource Associates

RAD-100 February 2015 ' 1/1
RAD-101 May 2015 12/14 19/23
RAD-103 November 2015 8/ 19/20
MRAD-22 May 2015 15/16"

MRAD-23 November 2015 12/14

ERA QR 060614M July2015 ' 1/1

a. Unacceptable results were for diesel, dinoseb, endrin ketone, uranium (6010Q)andriteagnesium.

b. Unacceptable results were for 26 different metals by method @&@2@rganic halidesand 2,4DB, and
benzo(a)anthracene.

c. Unacceptable result was total dissolved solids.

d. Unacceptable result was frontium.

e. Unacceptdb results were for tin, titanium, calciunatdnessmagnesium, potassium, and sodium
f. Unacceptable result was foickel-63.
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Table & Summary of TestAmerica Performance Evaluation Studies

Correct Results/Total Results

Study Number Date TASL TARL

g. Unacceptablessults were for 4.DDD, 4,4DDE, 4,4DDT, gammeachlordane heptachlor, benzo(a)anthracenés(B-
ethylhexyl)phthalate, dn-octylphthalate, dibenzo(a,h)anthracene, hexachlorobenzenen@ernbi(1,2,3&,d)pyrene.

h. Unacceptable result was for endrin algtie.

i. Unacceptable results were for gross alpha.

j- Unacceptable results were for gross alpha and bat®in

k. Unacceptable result was faramium (natural).

|. Unacceptable result was fdrentium-89

m. Unacceptable result was fdunium-239.

n. Unacceptable results were fdunium-238 andplutonium239.
DOE = U.S. Department of Energy

TARL = TestAmeric&Richland
TASL = TestAmericaSt. Louis

Table 7. Summary of GEL Performance Evaluation Studies

Study Number Date Correct Results/Total Results
WatR™ Pollution/WatR™ Supply Performance Evaluation Studies,
Environmental Resource Associates

WP-240 March 2015 6/6
WP-241 April 2015 11
WP-243 June 2015 342/348
WP-244 June 2015 14/14
WP-246 August 2015 3/3
WP-247 September 2015 1/1
WP-249 December 2015 362/370
DMR-QA-35 July 2015 85/85
WS152 May 2015 82/85
WS154 May 2015 11
WS-222 February 2015 138/138
WS-228 August 2015 147/148
R14862i Rapid Response April 2015 10/10
R14870i Rapid Response April 2015 11
072015Li Quick Response August 2015 11/11
072015B1i Quick Response August 2015 2/2
072015B2 Quick Response August 2015 2/2
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Table 7. Summary of GEL Performance Evaluation Studies

Study Number Date Correct Results/Total Results
011915D2 Quick Response February 2015 2/2
QT-0002223 July 2015 20/20

DOE Mixed Analyte Performance Evaluation Program,
Radiological and Environmental Sciences Laboratory

MAPEP-15-MaW32 May 2015 35/36°
MAPEP-15-0Orw32 May 2015 80/80
MAPEP-15-Grw32 May 2015 22
MAPEP-15-Xaw32 May 2015 11
MAPEP-15-MaW33 December 2015 36/36
MAPEP-15-OrW33 December 2015 80/80
MAPEP-15-Grw33 December 2015 22
MAPEP-15-Xaw33 December 2015 11

InterLaB RadCheM Proficiency Testing Program,
Environmental Resource Associates

RAD-100 February 2015 21/23
RAD-101 May 2015 1/
RAD-102 July 2015 23/24
RAD-103 November 2015 3/4
MRAD-22 May 2015 26/26
MRAD-23 November 2015 26/26

a. Unaceptable results were for total organic carb@mzfa)anthracendCPP, amenable CNilisa, and total dissolved
solids

b. Unacceptable results were for total dissolved splatal Kjeldahl nitrogen, lkemical oxygen demand, boron, hexavalent
chromium, amenable CN, residualarine,and indeno.

c. Unacceptable results were for amenable cyanide, total cyanidiege cyanide.
d. Unacceptable result was fitworide.

e. Unaccptable result was forirzc.

f, Unacceptable results were for cesit8¥ and adium228.

g. Unacceptable result was fodine 131

h. Unacceptable result was farantium-89.

i. Unacceptable result was fomaricium241

DOE = U.S. Department of Energy
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F8.2.2 InterLaB RadCheM Proficiency Testing Program Studies

The purpose of the RAD Proficiency Testing Program (also conducted by ER#d® evaluate
the performance of laboratories in the analysis of selected radionuclidissprogram provides

blind standards that contain specific amounts of one or more radionuclides in a water matrix to
participating laboratories. After sample analysis, the results are forwarded\ttbE€bmparison with
the knownvalues and with results from other laboratories.

During the reporting period, ALS participated in four studRaD-101, RAD-103 MRAD-22, and
MRAD-23) (TableF-25) with an acceptance percentage of093ercentof 71results.Currently, ALS
doesnot perform radiochemical analysis in support of gheundwateprogram sothe failures arenot
germanedo groundwater monitoring datpality.

TASL participated in four studigRAD-101, RAD103 MRAD-22, and MRAD-23) (TableF-26) and
analyzed a total of 53 constituents with an acceptance percenta®® pé&entwith six unacceptable
results However, TASL does not report any of these constituents for groundwater samples, so failure is
not germanéo groundwater monitoring datpality.

TARL participated in three studi¢RAD-100, RAD-101, and RAD103) (TableF-26), with an

acceptance percentage of®Bercentof 42results withthreeunacceptableTwo of the unacceptable

results are not constituents reported in support of the groundwater program so the failures are not germane
to groundwater monitorgndata quality. Acceptable results were achieved in subsequent studies and f

the other constituent (groatpha).

GEL patrticipated in six studigRAD-100, RAD-101, RAD-102, RAD-103 MRAD-22, and MRAD-23)
and analyzed a total of 105 constituemtish an acceptance percentage of®&ercentwith five
unacceptable results (Talite27). With the exception of strontiw®9 (which is not reported fahe
groundwatemonitoring prograr)) none of the analytes were missed repdatacross more than
onestudy.

F8.2.3 DOE Mixed Analyte Performance Evaluation Program

The DOEMAPEP examines laboratory performance in the analysis of soil and water samples containing
metals,SVOCs and radionuclides. This report considers onlyltegtom the water samples.

Theprogram isconducted at the Radiological and Environmental Sciences Laboratory in Idaho Falls,
Idaho. DOE evaluates the accurafythe MAPEP results for radiological, inorganic, and organic analytes
by determining if the results fall within 3Dpercentf the refeence value. Two stlies were available

for all laboratoriegluring the reporting period: MAPEP5-32 and MAPEPL5-33. ALS, TASL, and GL
participated in both studieSARL participated in MAPERL5-32.

ALS analyzed inorganics, sevoiatile organics, and ramhuclides(including gross alpha/bétéor the
MAPEP studies (TablB-25). Of 230analytes16 had unacceptable results yielding al33ercent
acceptable result rate. Of thé failed results, onl\8 (antimony, berylliumand mercury) are currently
repoted by ALS in support of the groundwater progr&lone of these analytes were repeated in other
PE studies and were ontyissed in one of the two MAPERudies.

TASL analyzed inorganics, sewoiatile organics, and radionuclidéacluding gross alpha/bétfor the
MAPEP studies (TablB-26). Of236analytes14 had unacceptable resylygelding a 940 percent
acceptable result rate. The missed analytes were mainly concentrated in the semivolatile pesticide
compounds, rd with the exception of nické3 (missed in both studies), all of these unacceptable results
were isolated events not repeatethath studies or in the previoysar.
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TARL reported results for radionuclides, including gross alpha/beta, for one MAPEP studyH-B&ble
Of 22 constituentspne had unacceptable results, yielding & p&rcent acceptable result rate.
Themissed analyte was niek63 (which was also missed BASL).

GEL analyzed inorganics, semivolatile organics, and radionuclides, including gross alpha/beta for the
MAPEP studies (Tablé€-27). Of238analytes, GEL had a 98percentacceptable result tawith only
one missed analy{ginc).

F9 Data Usability Conclusions

In general, this quality assessméatCY 2015groundwater monitoring data shows that the great
majority of the data isisablefor the purposes of groundwater monitoring. This assessment also noted
some limitations in the data set. These limitatiaressummarized in the followirgpibsections.

F9.1 Data Completeness

As detailed irSection B andTablesF-2 and F5, 992 percentof groundwaer samples planned for

CY 2015 werecollected, the requirements for the number of field QC samples were met or exceeded, and
97.0percentof the analytical results met the completeness criteria. Bas#tk review performed in

this DQA, nearly all required samples, field QC, and analytical results were collected in accordance with
the groundwater monitoring requirementD@E/RL-91-50 and CHPRE&)0189.

F9.2 Sample Preservation and Holding Time

As noted inSection K, impropersample preservation wasranor issuewith only 1.0 percentof all
laboratory samples affected by sample preservation issuest Dahalyses were cancelled as a result of
this issue. Missed holding times habtkgsselimpact on the groundwater monitoring datg s&h only

0.3 perceniof the analytical results associated with missed holding times. Mdst oésults with missed
holding times were still generated within two times the holding time laertce were deemed ableby

the groundwger monitoringprogram.

F9.3 Field Quality Control

Field QC samples were collected and analyzed in accordance with the groundwater monitoring réquireme
of DOE/RL-91-50 and CHPR@&)0189. Field QC issues generated minimal impact to data usability.
SectionF8 discusses groundwateonitoring field QC samples itetail.

For the field blanks, the number and types of field dactilected met groundwater nitoring

collection requirementsind 95.4percentof the field blankresults were found to meet groundwater
monitoring criteria. Of th&19field blankresults that exceeded the critefid,7 were for metals and
168for VOCs. Many of the oubf-limit metd results were likly due to sample swaps of the field blank
with agroundwater sample either in the field or at the laboratory. Most of the&f-tiatit VOC results
are likely duao probable contamination of the deionized watere®used to generateetiblankor to
laboratory contamination during sampleparation andnalysis

For the field sample duplicate¥).8percentof the reported duplicate laboratory results met the
evaluation criterion, andf these duplicate results, 95.0 percerte acceptble, indicating reasonable
precision for field sampling operatioaadlaboratoryanalysis.

For the field sample TOC and TOX quadruplicatésppercenof the reported quadruplicate laboratory
resultsmet the evaluation criterion, and of these quadratsiresults48.7percenimet the reproducibility
criterion.This representgoor reproducibilityand indicatesome deficiencies in the laboratory sample
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preparation and analysis of these analytes may exist. Groundwater monitoring personnel will tontinue
evaluate groundwater TOC and TOX data to determine what courseexdtoe action to address
thisissue.

Of the CY2015 split sample result81.9percentmet the evaluation criteripand87.4percenwof those
results met the precision criterion.i$lsuccess rate for split sample results is in keeping with historical
trends for split samples and indicates reasonable analytical agreement between kedbofatanietals
analyses constitutedb.5percentof the split failures and may have resultedrireamples swapped either
in the field or in the laboratory, heterogeneous distribution ¢élrsentaining particulates between the
split samples, and/or possible dituin errors at the time @nalysis.

F9.4 Laboratory Quality Control

Overall, the frequency athich laboratory QC samples were analyzed met the requirements of
DOE/RL-91-50and CHPR@00189. About 9% percentof laboratory QC sample results met
requirements. Thiswdicates reasonable control of sample preparation and analytical methods at the
laboratories with respect to cleanliness, precision, and accuracy. J&ctcusses the laboratory

QC associated with groundwater monitoring samples in detail.

Of the laboatory method blards 97.2percentmet the QC requirements. This indicates adequate
cleanliness during laboratory sample preparation and analysis. Numerically and by percent most of these
failures were for the metals witli6 of 12,026 blank results (5pkrcen) exceedindgQC criteria.

As a measte of analytical accuracy, 99percentof theresults for LCS, 98.percentof the matrix
spikes, and 99.®ercenof the surrogates met QC requirements. This indicates that the analytical methods
are yielding adequate accuracy for the groundwateitororg program.

With respetto analytical precision, 99 8rcent of the LCSDs and 9%6rcent of the MSDs met

QC precision requirements, while 98pércentof sample duplicates met QC precision requirements.

These precision results indicate that the analytical methods are producing groundwater monitoring data
that meet gpundwater monitoring precisiaequirements.

F9.5 Laboratory Performance

The blind standards program and the performance evaluation studies provédititimmal check on
laboratoryperformance.

The evaluation of the doubldind standards fo€Y 2015 indicates that the partjmating laboratories met
the 80 percentsuccess rate requirement for the groundwater monitoring program. Of the blind results for
all laboratories foCY 2015, 89.7percentwere acceptable.

For thefive WP/WS performance evaluation studiesvhich ALS participated durin@Y 2015 the
percentage of resultgithin the acceptance limitgas98.0percentof 653 totalresultsreported.

For the two WP performance evaluation studies in which TASL participated dtivia@15, the
percentage of results within the acceptance limits was@scentof 683total results reportedror the
two WP performance evaluation studies in which TARL participated during the reporting period, the
percentage of results within the acceptance limits wasg&fcentof 66 total results reportedror the

11 WPMS performance evaluation studies in which GEL participated d@¥g8015, the percentage of
results within the acceptance limits was®8rcentof 1,115total results reportecEighteen different
constiuents had unacceptalkesults.
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Forthe RADProficiency Testing Prograin CY 2015,ALS participated in four studies, with an

acceptance percentage of®@@ercentof 71 resultsTASL participated in four studieend analyzed

atotal of 53 constituents with an acceptance percentage @p8&entwith six unacceptable resujts

TARL patrticipated in three studies, with an acceptance percentagedgied8entof 42 results withthree
unacceptabteGEL participated in six studies, and analyzed a total of 105 constituents with an acceptance
percentagef®5.0 percentwith five unacceptableesults

The DOEMAPEP examind laboratory performancauring CY2015. Forthe MAPEP studieALS
analyzed230analytes; 16had unacceptable results yielding al33ercentacceptable result ratEASL
analyzed 23@ndytes 14 had unacceptable results yielding algercentacceptable result ratEARL
analyzed?2 constituents, one had unacceptable results, yieldind@&=zentacceptable result rate
andGEL analyzed 23&nalytesvith a 990 percent acceptable rdsrate

The results of the performance evaluation studies indicate that the participating laboratories are, overall,
providing analytical results within acceptable accuracy limits for analytes of intetestgfmundwater
monitoringprogram

F9.6 Conclusions

Based on this DQAhesample results appear to accurately represent target analyte concentrations in
Hanford Site groundwater, and the analytical data are sufficient in quantity and quality to be usable for

the goundwater monitoring progranihe percent wbledata forthe CY2015groundwater monitoring

data set i97.0percentthis easily exceeds tH2OE/RL-91-50 groundwater monitoringrogram

requirement o85.0 percentdata usabilityFurthermore, 98.percentof the laboratory QC samples met
QCrequirements. This high rate of acceptable laboratory QC results indicates that laboratory accuracy,
precision, and contamination control during sample preparatidmaalysis support the use of the data

set for the groundwater monitoring program. Field QC samples were collected and laboratory QC samples
were analyzed at the frequencies required@E/RL-91-50 and CHPR@&)0189.
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