Table 5-47. Reporting Limit Data for Organonitrogen Pesticides, EPA §3.

LCQAaP/292
Sz2ciion No. |

Reportine Limits
Aguzous™

Parameter (ne/l)
Bromacil 2.5
Das=y 1.Qg==
Hexazinone 2.3
Metribuzin .5
Ferpacil 2,07
Triadimefon 7.0%x
o

Tricyclazole

“3Based on the Jowest siandard that ESE routinely uses. taking into account tha samipie
volume and f{inal extract volume. The lowest standard is chosen (o be within (he

i arad

1

Source: ESE.

[

a

range of 5 to 10 times the backzround naise of the instrument,
Fen times the deiection limits listzd in the Method EPA 833,

.
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Analytes, Precision, and Accuracy Dala for Cerizin Amine Pesticides

Tablz 5-4
and Lethans, EPA 645
Agueous
Precision Accuracy
Paramester (RPD) (% Recovery)
Alachlor™ ) Ga-144
Butachlor 25 68-118
Diphenamid 43 57-143
Fluridone™ 35 57-127
Lethane™ ' &0 33-153
22 68-112

Norflurazon . 27

Reference:  Accuracy and Precision: EPA Method 845 -- Test Method for Organic
Chamical Analysis of Municipzl and Indusirial Wastewater, EPA 600/ -
82-037, July 1982.

~Matrix spike and QC check sample compaund.

E“ﬂ

Source: ES



Table 5-49,

LCQAP/ 192
Saction N

Reporting Limit Data for Cerain Amine Pesticides and Lethane,

EPA 645

Reportine Limits

Agqueous™
Parameter (rg/L)
Alachlor 2.0
Zutachior 3.0
Diphenamid 2.0
Fluridonea 5.0
Leathane 1.0
Norflurazon 0.2
“Ten limes (he deatection limits listed in tha method, ZPA 643,
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Tuble 5-50.  Analytes, Precision. and Accuracy Data for Nitroaromuiics and Nitraminex hy High

Performance Liguid Chromatography (HPLC). SW 8350

Autteous’ ‘ Sulid’
Prezision Accurscy C Prezixion Acuuracy
(RPD) (% Recovery) {(RPD) (% Rzcovery)
HMX 13 84-111 18 55116
RDX’ 30 31-1141 I8 71107
1.3.5-Trinitrobznzene’ 28 46-102 23 65-115
1.3-Dinitrohenzene™ 37 58-132 30 70-130
Methyl-2,4.6-Trinitro- 2] 67-109 36 63-137
phenyiatiramineg (Tetevh)”
Nitrohenzens’ 32 24.108 24 72-120
2.4.6-Triniteotoluens’ 38 48.124 23 72-118
2.4-Dinitrotoluens’ 21 60-102 i19 68106
2,6-Dinitratluznz” 20 67-119 44 58-145
O*Nitm(oh;:n:" 25 53-109 22 70-114
m-Nitvatoluzne” 35 40-156 48 40-135
26 6Q-112 26 60-112

p-Nitrotofuznz”

"Matrix spike snd QC check sample compound
"Accuracy snd precision criteriz based on ESE historical dutu, unless specilied dillerently.

TAccuracy and precisiun criteriy baxed on EST methud validation studies,

Source: ESE.
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Tablz 5-51. Reporting Limit Data for Nitroaromatics aad Nitroamises by High Performancs Liquid
Chromatography, SW 8330

Reporting Limit

Agueous*® Solidy
Parameter »g/L) (ngfkg)
HMX 0.25 500
RDX 0.235 500
1,3,5-Trinitrobeazens 0.20 250
I,3-Dinitrobenzene 0.10 200
Metnyl-2,4,6-Trinitro- 0.20 300
phenylaitramine
Nitrobeazane 0.20 300
s-Amino-2,6-Diniirotoluens 0.15 250
1,4,6-Trizitrotoluzne 0.15 250
2-Amizo-4 6-Dinitrotoluzne 0.15 2350
Z,4-Dinitrotoluenz 0.1s 150
2,6-Dinitrotolusns 0.15 200
o-Nitrotoluene 0.25 5C0
m-Niirotoluene 0.25 5C0
0.30 600

p-Nitrotoluene

“Based on the lowest standard that ESE routinely uses, taking into account the sample volume and final
extract volume. The lowest standard is chosen (o be within the range of 50 to 10 times the
background noise of the instrument.

TBased on the lowest standard that ESE routinely uses, taking into 2ccount the sample weight and final
cxtract volume. The lowest standard is chosen to be within the range of 5 (0 10 times the background
poise of the instrument. Toe solid reporting limits are expressed on 2 wet weight basis.

Source: ESE.
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Table 5-52. Analyies, Prec
Performanze Liquid Chromatography (HPLC), AEC QA Plan 11/92*~

F 120

ision, and Accurzcy Data for Nitrozromatics and Nitramines by High

Aaqueous’ Solid!
Precision Aczuracy Precision Accuracy
(RPD) (% Recovery) (RPD) (% Recovery)

HMX™ 13 ‘ 84-111 18 80-116
RDX’ 30 51-111 18 71-107
1,3,5-Trinitrobenzens’ 28 45-102 25 65-113
1,3-Dinitrobenzene” 37 58-132 30 ;10-130
Methyl-2,4,6-Trinitro- 21 67-109 46 65-157
phenylnitramine (Teuryl)"
Nitrobenzens’ 32 44-108 24 72-120

© 2,4,6-Trinitrotoluzne’ 38 48-124 23 72-118
2,4-Dinitrotoluense’ 21 £0-102 19 68-106
2,6-Dinitrotoluens 26 67-119 44 58-146
o-Nitrotoluenae’ 28 53-109 2 70-114
m-Nitrotoluene™ 48 40-136 43 40-136
p-Nitrotoluene’ 26 60-112 26 60-112

"Matrix spike and QC check sample compound

"Accuracy and precision criteria based on ESE historical data, unless specified differently.
“UW32 and LW12 are ESE's USATHAMA approved methods (see Appendices H and I),
"Accuracy and precision criteria based on ESE method validation studies for Methods LW

Uw32,

- Source: ESE.

12 and



5 eporting Limit Data for Nitroaromatics and Nitroamines by High Performance Liquid

Tabdle 5.33.
Chromatography, AZC QA Plan 11/92
Reporting Limit
Aqueous® Solid?

Parameter (pg/l) (rglkg)
HMX 0.25 560
RDX 0.25 500
1,3,5-Trinitrobenzane 0.20 250
1,3-Dinitrobenzene 0.10 200
Methyl-2,4,6-Trinitro- 0.20 3C0
pheaylzitramine
Nitrc;b:mz:nc 0.20 300°
4-Amino-2,6-Dinitrotoluzns 0.15 250
2,4,6-Trinitrotoluzne 0.13 250
2-Amino-4 ,6-Dinitrotoluens 0.15 250
2,4-Dinitrotoluens 0.080 150
2,6-Dinitrotoluens 0.070 200
o-Nitrotoluens 0.25 5C0
m-Ni(rotolﬁ:nc 0.235 500

0.30 600

p-Nitrotoluene

*Based on (be lowest standard that ESE routinely uses, taxing into account the sample volume and
final extract volume. The lowest standard is chosen (0 be within the range of 50 (0 10 times the

background noise of the instrument.
7Based on the lowest standard that ESE rou

ly uses, taking into zccount the sample weight and

final extract volume. The lowsst siandard is chosen (o b2 witain the range of 5 to 10 times the
background noise of the instrument. The solid reporting limits arz expressed on a wet weight basis.

Sourcz: ESE.
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Tahle 5-55. Reporting Limit Dats for Glyphosate. EPA 547 (Madilicd)

Reporiinye Lint

Aguzous®

Parameler (eufl)

(2]
"

Glyphosate

*Based on the |owest stundard that ESE ¢
2xtragt volums.
notse ol the {astrument.

Sourvs: ESE.

vutinelv uses, twkine int aceouat the sumiple volume and {inal

The lowest standard ix chosen ta he within the ranye of 5 10 10 times the huckeround



uun.wm./..O:w,:,r.x}xix.,n,

ata far 2yl

Accuraty

Presivion
(% ccovery)

(RPD)

nzthod validation studies

#precision and AU

Appendix WL

{.n

ES

Sourve!



imdt Data for Zihyvieae-Bis-Dithiocarhamatex (23DC), ZPA 630, (Modified)

Renortinge Limit

Aqusous™ Solidt
ky)

(/L) {pe/k

E3DC 5.5 100

“Based 0n the Jowest standard that ESE routinely uves. akiny into account the sample volume and fing!

extract volume. The fowest standard ix chaxen (0 he withia the rngz o' 3 (6 [0 times the hackoround

noisz ol the nstrumsznt,

Sourcz: EZSE.

[

|,

[ Y
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Analyies, Prevision, and Accuraey Duty for Organochlurineg Pestivides and PCBs in

Table 5-38.
Watzr, ZPA 617
Adtcous
Precision Accuracy
Paramaztzr (RPD) (% Revovery)
Aldrin® g 37 - 127

37 - 134
7 - 147
68 - 122

BHC. A
BHC. B
BHC. D

[0 BRI B 1Y
O = D D

BHC., G (linduang) 50 RN EAY
Chlordznz 3 45119
DDD, PP’ 13 79 - 109
DDE. PP 11 79 - 10
DDT, PP’ 14 77 - 1035
Dicldrin 13 §3 - 113
Zndoxullun. A 23 30 - 124
Endosultan, B [4 79 - 107
Endosullza suliate 20 26 . 144
Zndrin’ oo 35 - 1538
Zndrin wldehyde ’ afr 58 - 13Y
Heptuchlor RN 48 - 1240
Hepiachlor epoxide (2 §2 - 100
Mzthoxychior 20 77 - 117
Toxaphzne 30 4 126
Mirex 14 75 -103
Trifluralin 32 62 - 126

19 G4 - 102

PCN3
PCB-1061"
PCE-1221

.

S DD
T
,
~1
o2

(S RS )

PCB-1232

PCB-1242 a0 39 - 150

PCB-1248 30 38 - 158

PCB-1254 30 29 - 13]

PCB-1260¢ 30 8- 127
NA 46 - 48

Dibutylchlorendate
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Table 5-58.  Analytes, Pracision, znd Accurzzy Data for Organochlorine Pesticides

—

Reference:  Accuracy and Precision: EPA Mathods 617 and SW 3080,
Note: NA = not 2pplicable.

*Matrix spike and QC check samipie compound.

"Aceuracy and precision criteriz are Lused on ESE historical dut.,

‘Surrogate; the surrogate is addzd (o all environmental samples and quality control -
samples. .

‘PCB 1016 and PCB 1260 are only used as matrix spike and QCC samples
compounds when using EPA 608/8080 to evaluaie PCBy only,

Source: ESE.
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Table 5-59. Reporiing Limit Dzta for Organochlorine Pesticides and PCBs in Waisr,

EPA 817
, Reporiine Limits
Parameter Aqueous™
(ng/L)
Aldrin 0.006
BHC,A 0.006
BHC.B ‘ 0.006
BHC.,D ' , ' 0.00&
BHC,G(lindane) | 0.006
Chlordzne ~ | 0.030
DDD.PP | 0.004
DDE,PP’ 0.006
DDT.PP° 0.006
Dizldrin ; ‘ 0.006
Endo;ulféxl,A ; 0.006
Endosulian,B 0.004
Endosulfan sulfate 0.006
Endrin 0.006
‘Endrin‘éldahyda . - 0.006
Heptachlor ' 0.006
Heptachlor epoxidz 0.006
Methoxychlor 0.00&
Toxaphene ’ 0.6
PCB-10!16 0.12
Mirex ‘ 0.2
Trifluralin 0.1
PCNE 0.02
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Table 5-59. Reporting Limit Daia for Organochlorine Pasticides and PCBs in Wai
EPA 617 (Continusd, Pzge 2 of 2)

T,

Reportine Limits

Parameter Aqueous™ (ua/l)
PCB-1221 0.12
PCB-1232 0.12
PCB-1242 0.12
PCB-1248 0.12
PCB-1234 _ 0.12
PCB-1260 ' 0.12

‘Basad on the Jowsst standard that ESE routinely uses, taking into account the sample
volume and final extract volume. The lowest siandard is chosen to be within the
range of 5 to 10 times the backsround nois2 of the instrument.

Source; ESE.

PR
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Table 5-60. Analyte, Precision, and Accuracy Daia for

Solid*
Precision  Accuracy
(% Recovery)

Agueous™
Przcision  Accuracy
(RPD) (% Rezcovery) (RPD)

i

Paramater

Tetrazens 10 94-714 25 35-85

*Precision and accuracy are based on EPA Method 8331--Test Mzihods for
Evaluating Solid Waste, EPA SW-846, 3rd Edition, eptember 1984,
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Parameter

Reportine Limit

Aqueous™ (ug/L) Solid (ug/kg)

7 ‘ 1,000

L P



6.0 SAMPLE HANDLING PROCEDURES

v

6.1 INTRODUCTION

The validity of analytical daa is dependznt on the intzgrity of the fizld procedures

employed in obtaining a sample. Environmental sampling has many variables which can
affzct analytical results.. The propertizs of most contaminaied materials warrant the

analysis of a small aliquat of the bulk of the material. Proper sampling tzchnigues must

s}

be =mployzd 1o obtain a represeniadive sample of the bulk material. For 2 sampliz (0 b2
represantative, it must be collected and handled 5o as to kezp its original physical form
and chemical caomposition as much as possible and o protzct against any loss or
contamination.  Ta achizve this sample’s intzgrity. quality assurance procedures should te

closely followszd throughout the sampling effort.

Exhaustive and sometimes expensive actions are taken hased on the analyticzl daia

generatzd from field sampling programs. Therelare, it is in the best inzrest of the

investigation, as well as the public. to ensure the guaiity of thz daia by ensuring the

quality of the samples being delivered (o the analys:.
This section of the LCQAP denils samplz handling requiremenis in the laboratory.
6.2 SAMPLE CONTAINERS CLEANING PROCEDURES

6.2.1 CLEANING PROCEDURES

ESE uses commercially cleanzd samplz containers whanever practical. At a minimum,

only Type 200 series pracizaned sample conmtainars will be usad. For HAZWRAP and
other projects. as required, only sample containzrs provided with certificate of cleanlinzss
will be uszd and the certificates will be kept on filz. Table 6-1 summarizes the
application of thesz clzaning procedurzs. 1 coniainers are clzanzd and prepared inhousz,

the same procedures will be followed,  Cleanzd sample containers are storad in 2 secured



Table 6-1. Sample Container Cleaning Procedures Within the Laburatons

Analysi/Paramicter

Cuntainer Type

Matrix

Fractim

Cade

Cleaning
Prowaol®

Orgzniv extractahles include GC,
HPLC. GC/MS, and Twal
Phenals Analvaes

Orzaniv purgesbles including GC
and CT/MS Anzlyses, TUN.
CoAldicarh

Nuals

fnorganics include el eyanide,
sivastinity, acidiny reridues, 300,
ealor, M3AS, COD.TQC,
chlonde, wrbidity, sultate,
beomnde, sulfide, fuoride,

nuisivnts, and radionuslides

Qil and greare (Q&GHL wdor,

Oil 1a¢ prease {ONGH

Glass jar with Tuthon® «lined

vap

Glass jar with Tellon' el

vap

Al fod] sond

plastiy bags

Glass sepuinm vial with

Tellonhinad cup

Wideenmouth glass far with

Tetlean «iaed cap

Aluaionm finl and

plastic hags

Linene pobvethviens
culiiner wati pody sl Lo

vap

Glase jur with Tellan chnad

cap (er pew plastic)
Plastic hagps

Linwae poly ethyleng
cubitiiree s ith poelyeths Lo

cap
Class jar wisls Tetlon sl

sap por pew plasticg

Alunimnm [l

and plastis hags
Glass jar with Tetha* lingl
cap

Glass fur with Tothon " s

A

Water

Seal’Sadingm

Tirstrd”

Water

Sonil

Tisste®

Water

Senl Sedioent

Tissus®

Watse

Suit

Tiasus®

Water

Sail St

hiS, ZC.
Hz, Up,
NP, LC.

W,z

55

TS

NLVE,

SEDL AL,

N?

sV

SS

(LGD

3s

w
oy

NaA

NA
D-
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storage building away from the analytical laboratory until nzeded. Occasiona! audits of

conzinars to documant frzedom from contaminants will be parformzd to supplement the various
blanks that are frequently and routinely znalyzed (o provide similar QC data. Activitizs and

records associaied with contaminant-free containears arz mainiained.

All sample containers. either commercially clzaned or prepared inhousz. are siored in a secured

~storage building locatad away from the laboratory. When containers ar2 needed, they are moved

(0 the sample kit preparation area that is also lazated away from the laboraiory and packed for
shipmznt 1o the projaci sire. Upon reczipt of precleaned sample containers, the purchase ordar

form is dated with date of rzeeipt by the laboraiory purchasing persoanzl and the purchasz ordzr

form is filzd. Documenwuion associated with the sample containers such as lot numbers and

certification statements for 300 series continers are mainined and filzd in thzir dzpariment by

thz kit preparation personnel. These containers are labelzd individually with lot numbers, hance.

It is not nzeessary ta maintain records of lof numbers used fer a particular projact.

6.2.2 TYPES OF WATER
DI water is defined as ESE waier that has been tr2ated by passing it through a standard resin

column and an aciivaied carbon unit. The water contains no dzezciablz (i.2., ESE's routine

dztection limits) hzavy merals or inorganic compounds of analytical imerest and is relaiively fres

of organic compounds. The warer is accepiable for use in the initial rinsing of laboratory

glassware and fizld equipment. Ulapure waier. us2d for 2quipment and fizld bianks, is dziinzd

as ESE DI water that has been additionally treated through a Milli-QY treatment system znd

contzins no organic compounds of analytical interest above ESE's rowtine detzciion liniis.
Organic-frze watzr. used for rip blanks, is prepared by purging American Sociaty for Testing

and Matzrials (ASTM) Type 2 water at 60°C for 22 hours with Grads & hetium.

Documeantation is maintained w0 demanstrate relinbilite and “purity™ of analyte free walzr

sQure=(sy. y
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DI water other than ESE-treated water may be uszd if it is of documented equivalent quality.
Use of commezrciaily DI or distilled waier is discournged because it often contains phihalate

€slers.

6.3 SAMPLING CONTAINERS. VOLUMES. HOLDING TIMES AND PRESERVATION

6.3.1 CONTAINERS AND SANPLE HOLDING TIMES
Tablz 6-2 identifies the proper containars, preszrvation techniques, and maximum holding timss
estzblished by EPA (40 CFR Part 136). The maximum holding times in Table 6-1 anply 0 waizr

and soils 25 noted. Samiples that exceed the regulatory holding times will be flaggad by th2

lzboratory coordinator in the final deliverable,
6.3.2 SAMPLE PRESERVATION

Samplz preservation is genzrally periormed in the field, However, sample containzrs for volaiilz
analysis (watzr only) are sent 1o the fizld with preservatives added (o the containers., Sample

preservation rzguirzmenis are listed in Table 6-2.

Gradzs of thz preservatives used are specifizd as a foownotz in Table 6-2. Fresh preservatives zre

obtainzd from laboratory stacks prior to each sampling event,

6.4 SAMPLE SHIPPING FROM THE FIELD TO THE LABORATORY

A typical environmantal sample consists of some typ2 of soil or water mawrix; howsver, other

types of samplzs such as tissuzs or dust wipes are also collzcted. Whatever the field sample
type, the fizld crzw should package each sample continer to ensure its integrity inside the

shipping container. This pazkaging may include packing materials such as Bubble YWrap2 or

siyrofcam [illzrs.



Tahic 6-2. Reauired Containers, Preservation Techuiguas, and Holdiny Times

A xinnan Holding Tine

Mezsuremant Cuntainer? Proseration (Witers and Soils)

Cual, <*C

HNOL e pH <2

(2}

Chromiuvm Vi ¥,

Moroury P.
¥. C HN”HH}‘H(?

Q

Meals, ezvept chroe

mivan V1 znd mercury

(Glezed and unliltesed)

fanreanic Tests

Comrd, °C

G Conl, &°C

Conrl, 44C, H St e pH A2
Connly 41
[TUTI SRV &N

Cendd, <

Coash, S0 HSE tapH Al

(&)

Aziduy
Allalinity

. 3.

.J“U'\'
0

£, 80—
. n o

A

.

w
N
Qo
(8]

Browide iy s

200, varbonnssous

coD N
Chlonde

Chilurine, bual

Culor

Cyanide. 13! and

.
howrey

CovoT
oG

. .
dovs

o

[ S
e

Koday s

=

Neans reguired

~

. . . .
Noane reguiirad Anahvze immediately

Comsl, <70
Comt, 27C NutH 1 pH > 12, [ days"”

dR fours'

o v YT
O 0o

ameashle [T asid®

on

Flunsads: P Noas roquicad 28 dayy’

Hardness ' 7.0 HNUL b pH €20 H S0 e pH &2 b months’

Hydrogen on (pHl P. G Cosl 2 C Analvze immediately’
: r.c Coml, 37¢C, H, S0, 1o pr <2 2% davs!

o
Nitraie . v. G Cinet, 4717 2% Dhewers’
Nitrate {Zeiaking wier)
Chlocinatad ¥.G Coanll 250 28 davs
Unchlorinatad™ oG H.Stn e pH 22 JEIREINS
Niteste-nitsite I, G Cond, 20, SO v pH AL N ddavy
4R et

Nirite .G Comil, £1C
Condl, £3C, H.S41 1o pH 2 2N davy'

Qi and prouse G
X dayy

Orzanic carhen P. G Cindd, 27C,
HCloe H.St o pH A2

KIS

| P



Table 6-2. Reguired Containers, Preservation Teshaiques, snd Holding Tiunes {Coatinued, Pase 2 0l 1)

Maximwi Holding Time?

(Waters zad Sails)

Measurement : Containes! Provervation
Inoreanics (eonn .
- . . AY
.G Filter tmnadiately, voal, 4°C A% hours

Onhophosphaie
Oxygen. dissulved (DU

. . .
Analyze innnediaiely

Prrhe G Bonle and top None roguired
Winkler G Bautle and top FIX onsite and store i dJark X houres' Phenuls
G wnly Corl 4°C. H50, 1 pli €2 2 dayy
Phosphorus {elementaly - G Conal, 4°C ERgIrN
G Cool, F9C, H S, 1 pH Q2 RINNEICN

Phosphorus, tatal 4
MZAS v. G Conel, 43¢ AN fowest
P. G Cond, 4'C 30 davs'

Bromates
(ton throma tozeaphy)

Carrusivity P.C Cosed, 450 7 dayy”
{ealculated;

Cdor G Coant, 43¢ & howury'
Uaionized Aoy i G Conall 4% S & howrs!

(ealeulated) NaoS 0, 2K day”
Pesidue, ol ». G Conrl, 4 7 dass
Residus, filicralile PG Comdl, +°C 7 sy
Pexidue, poaliiterahle . G Ceadl, <°C 7 davy’

(TS8S)

Residue, settlen [ Cresl, 20 C SN howes®
Pesidire, valstile 7. G T, 24 7 davs
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Sulfute PG Cond, 2°C 2% days!
Sulfnde P. G . Conell 270 adid vine acaats T day st

' s NatiH o pH >

Suliie ?. G Nows proguriead Analyzs imungdiziely!
Surisctants P. G Ciasl, 4°C 4X howes!
Temperatuze v, G . Noe requind Analyze immediately!
Turbidity P. G Coel, 4°C X howrs!
Oranmil Tests

Puryeahle halncarbons G. Tellon' lined Lo, 33C, 000Ny Ny 80,0 14 days

st steeee i alarl



SAEp N
SSIes ay S8Ep (3 ey
ST my lnp gy
RO IETU IR F payrey)

S vy wisp orag

, sAnp p
S iy <lep e e
S g sXep ey
SINN ) ST e

SINEm g sep gy
TSI ey Sdep nepp

A gop sizp ey

S ovg sSep gy
AMTn a0) s3E ey

or/rl
S3nen a0) sdep ey
SRON Sy slep e

Sivteem sop sdep ey

LSRN Jey /..,.r.n
it

S oy s lepy

BN

B U
, YovNes e

«Xup g

sXep vy

Hanp "l S
Ir RO ST L e
vm.:-wu :w RAZEITY

TESTIN mxen T e

SEP UL Saens t g .

Tl.ou

SORSTEN Anirn . ped
SHEY oK
JOSTEN AxONT D, )
u::o :“ SN

SUFSTEN e Sur peey
RAP H S

JoisteN Axeery )L el
Jaep u o

VOFSTEN it DL )
T Jaee
SN0 T e
Jurd‘ :m AP I LY

JUFSTEN i D, e e

PP W Sans Ty e )
JAP L 2oy

JORSte s D, e
TP S

Ve ol e

yor o il

Sodeieg meern t 3, ey
THd oK

SOSTEN Ao D, r )

s

R AR R
NN

P nenny Ty
shes

PR B3 L co
Wt

I CERT IR R

[H1E531%

e Ly

prmp mepal o
us
(AL ER LTS DR s |
Jea
PR e o
Jus
PRt s g D
Jdea
PR ogs L 0
des

SITEN Y|

pain

qeyar o

Jua

RUTEY

DI ARMINT Ty

tnnls

mfl::- (L:u:.tla. -D

INOD

ISRy

sualopey »

cCoL
sungiea

RSy maye

DAY PR

vimpsogey

S Emup Ay

StV e dzafanusjog

wegdosg

pus .l..omuﬁ..::-. nJC:z

IR

ISR AR
suogsesapy
.,:u::(Ju_:..uu.hd

e
N ISTE TS

(SIS Pur S W)

LWL SUipop wimuyey

[ECIIXCELET N

_\U.JH:Z'U

:».J—:vx.ﬂv.nuvK

prnnnue 3y ssa g Juipneg pus teanbegss

B Uonuag sy

1

SIFRIND paninbsy creg aygry
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Tahle 5.2, Regquized Comtainers, Preservalivg

Teshnigues, aml Halding Timwes (Cominned., Pupe S 4

Sau

For nonvolatile arzaaics, coniainers for soil and sedimon samples see plasowith Tellon® ~fnad caps amd Tor valstiles, comainers 2ee

zloss with Teflon® lincg septm.
Soil zampie containers for inaranies ase sloxs jary with Tl <lined caps, palyethylens (P). or lass (G).

Sanples should Be analized as rong ax possihle afier callovtionn, The tines listed 3¢ the mos X fies that saniples may he held
before analvsis and will considered valid, Samplermay be held for Junger perinds valy if the luborutony s 2z va file 1o show B
he spezific types of mmples under swdy sre xtnhl: for sy lougrer time,

Hulding timex provided are for waters. EPA dows aot have holding times foe these p

sramicters osoil, These water Anldine lines wi]

he used ax zoalx for those methods where 3 soil analysis bs applicahle,

teentt < cavs o Uxteaiion

T o= 7 CEMEY T O A L S PP CNIFHC et il Sty s, t< Steom fd ‘i::_\s it SN

until aualyais,
The vy prosavation for soil sanples s voaling 3

Ssmple presenvation shouli! by perivend o S saaple sadleetion,
cxoeacht aliguat shaahd he peosenned at the tme of eollestion,

SCL Forvongposite sanples, o
Sy he preservad by maimaining ar 40 Couatil vompositing ad sample sphitting are

Whenuse of an sutomatie s2npler nwlee it

inpossible o presesve vach all e, s
Nay 8ot is uadd valy i the presense of cosidual chlorine,

completvd (maxinwm allowahle o is 20 lear <.
6 ed 1o shmast foll volunee with

If residusl chlodng is present. sodivm hivsadfire b added 1o the xample vial fiesty thie vial is the
i P
sample, aeid is 3dded, and fnally the vial is fled, Nve: Bds it recommiendodd b 1y b presenvatives (amd sample) 1oy

in 20 intennediate vessel,

fconsidemdion of shipping Lmiations, when these anslyses are requested of our

hest analyzad in the feld,
> g

Lahoratory for confirmation pumroses, £S5 policv it minly e these constitocuts wwithin 24 fewes of roosing,
> ! i > i

These paramcten 3

The following test should he perlaemed i s\.)nul. asnpless

tals o aacorbie aoid and test o

(2} Qzidizing seentseTest thy sitple wsing Klestardt paper, i present, add o
AZZ an addiGiaml (L& sann of ascoris o

(o) Sullidese=When sulfide i presenr ae indicntad by aopesiin 2 et with lead o

S e el e v samipels e roien o the e,
wtate papers the nuazinunn habiliag thng is

Pemove the sulides Dy ilivmtion o sannpds 10 v isible particulails wee prese, () p:;:?ﬂh.\:i.m with eadoium aitezte vinil 3
negstive spal tost v obizin, (31 Gleativn o the peesipisie, snd 1 addition w NaOH o PPHONIT A s are ot rrnove s with s

revious pravedury,
At e ol snepde collestionn, Seven days iy the msxinuan Ume foe lzhorstary

1~

:mp:::xu.’; and pH st he mezsuedd o

aatysis ol wwal alkaliaine, valvium oa. snd totl salils,

I
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Sample comiainers arz typically shippad by bonded courier 1o the zboratory. Samples are

shipped by overnight delivery as soon 2s possiblz afier collection (usually daily), with racziving

gnzature required. Sample rzceipt and chack-in at the laboratory is performed by the sample

sl

cusiodian, as dascrined in Saciion 7.3,

Sampizs are usually organized by sample lacaiion in gach shipping containzr with all of the
fractions collzcted from a given siation grouped together, A possible exception (0 this procedure

nalyses,

o

would include the colleciion of large quantitizs of samples for VOO

If the samples rzquire chilling/frzezing. the samplz continers will he isolatzd from ihz
chilling/frzezing matzrials using appropriaiz, waterpraof maerials such as plastic garbage bags,

LN

Typicaily, wer ice is usad 1o chill the sanples: rzusable bluz ice-ivpe chilling producis will not b2
A

used duz 1o possible chemical hmerierences. I a sample musi be Kept frozen in a solid sizie. cry

Thz chain-of-custody logshezt for the samples in each shipping container is s2aled in 2 plasiic

Zigioc® bag and taped to the insidz of the comuiner. ESE’s policy requires szaling 2l sample

shipping containzrs with evidence tape prior 1o shipping.

6.5 REAGENT AND STANDARD STORAGE

(OS]

Storagz requirameznts of reagens and standards used are presented in Table 6-



Metivod of Storage

Inor g

W

acids

orrids

.

Starzd in origingl contuiners in « venie
willed flammable liquid storage cabinets,
stornge enhingts didl

Wels Al needed, N

Vound runtes solvents froun the Starwe roen e

ater Methanol used for volatile argaaic “ialyses are

stared i tie GC-\abitiles wond GCAMS-Valuiilex annlysis wreas,

veatuiners i the 52 stochroonn, Onve

stozed wlong with tie eureiers in the depn

Tromt the <tuekro o depurimeni, the acids s
stored along with the careiers in the depariment’s cu
anly. Note: Orpunic aeids e stored in Sefiuruiz cal

HISTIRR

red o

)

MOcKenam toon deparhinent, the exustic renvenis are ken

Moviraan s departiment, the scids wee Kept in szl

Ixstietd

Bl vnlainers i the Z5Z stoekroom.  Ouce jssucd
re Kepioin salety carriers and

Gars

d storuge room. or tared in dashie.
Steckrimm personne! cheek the

the erora

1218 and

o

#inthe E82 xtockroom, Onve ixsied trom the

tin salely Ccurriess an

Keg
sabinet desivnxted fur caustivs

sared whang with curriers i the departnient’s eubine

onlye Neter Chustic ressents are stored in sepirrate cinhine

Steed in the muin chemicnl vy stdurds starece roon o stared i the

desizunted Cubinets in zuch depuriment, Liquids in

= must be Kept in sdety enriiers,

are stored i eael depirinent s relrigeritaey

desizunted for stnduzds anly,

Y or freerers {tespectively)

e
et

drtment’s cabinet designated fur wcids

binet dexignated for acids

Wnets trnn the innrpanic

d

D quantities of one gallon or

Standurds that reyuirs storuge 21 4°C or at

Soure
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7.0 SAMDPLE CUSTODY
7.1 SAMPLE CUSTODY ORIJECTIVES
The primary objective of sample cusiady i5 10 creatz an accurate written verifizd record

hat can be uszd (o race the poss:ssion and handling of the samples from the momznt DI
collection until reczint by the laboraiory. Adzquaiz sample cusiody in the laboraiory will

i

bz achizvad by means of 2pproved lzhoratory documentation,

7.1.1 DEFINITION OF LEGAL CHAIN OF CUSTODY
A samplz for this pro‘jici is dzfinzd to bz in someone’s cusiody i
I, s in one’s aciund physical posszssion:

2. iz in one's view, afier being in one’s physizal possession:

N

L)
[
o

is in onz’s physicul poxs»\\ ion and then tncked or otherwisz szaled 5o tat

tampering will be evident: ar

It is kept in a szcurz aren. resiricied 1o awtharized pzrsonnel only.

I

7.1.2 LEGAL CUSTODY PROCEDURES
. Formal chain of cusiady starts when the preclzanad sample containers arz
dispatched to the ficld, The sample kit preparation personnel inkiztz custody
of the sample containers by completing the first line under the "Relinguish By’

of

the chain-ol-custody fovsheet (Figure 7-5). Reczipt of the samplz
comainers are acknowled {ued by the field personnzl by signing and dating thz
first linz under tha "Reczived By ™ of the logshzeat,

2. The formal chain of custody is signed by the Laboratory Coordinator in the
laharatory. Al the field, the Field Team Leadzr or his designatz, is
responsible 1o ensurz that the chain-of-cusiody form is maintained.

the chain-of-custady form and/or ield shezis are maintzinzd with

'_)J
O
O
'O
l\
o
O

projact rzcords.

ol dazumenis arz correzizd by drawing one line though the error,

n
n

then signingz, and dating the correciions,

All dozumznitionogy are Saned/initialzd by appropriie personnzi,

k4



_1
O
3
puid
2
v

Due to evidzniiary nature of the samplies collecizd, possession must be traczable |

time the precleaned containers leave the laboratory o the fizld.  Fizld chain of cusiody

actually begins 2t the laboratory. Sample Kits, which refer 1o the coolers. sample
containers, praservatives, and trip blanks. are requested from the kit przparation siaff
using the Sample Kit Request Form (Figure 7-1). This form is completed by the

Laboratory Coordinator and accompanizd by the fizld group logshzzats, labels, and any

T meme
-
rorns

other rzlevan: information. Shinping labzls and/or the ESE Shipping Reguest
(87201.A) (Figure 7-21 are provided in nccordance with current corparaiz policy on

samplz Kit handling.

The preservatives are packzd in Nberbonrd boxes flled with vermiculites (tnert matzrials

compatible with both acids and alkalis) and labeled showing type of preszrvatives usad.

The sample comainers, boxed preservaives, trip blanks, il nezdzed. chain-of-custody fizid

logshezt. and a copy of the samplz fraction codes are packed in coolers. sealsd 2nd

shippad o the fizld by banded crier (ie.. UPS ar Federul Express). All kit requast

Thz numbar of

forms are signed and daizd upon complziion by kit preparation siaff,
coolers shipped to the fizld is documented in (he shipping receipis that arz kept ina
central filetlocuied in the Gainesville, Florida, ESE Accounting office. Coolers that are

picked up by the fizld personnz! are logeud out from the sample kit preparation staff
using the Kit Pick-up Loz in Fizure 7-2. an ESE cooler tracking rzport indicating the
personnzl who prepared the kits. cooler number(s). project name and number. contznts of

each cooler, and the time and date the cooler was released is genzratzd. This report is

&l
auiached 1o the kit request form, a2 copy is packed in the cooler along with the other

documeniation. and the original filedl by the Kit preparation siaff for futurs reference. An

example of the cooler tracking report is shown in Figure 7-4.
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FIrLn ¢cnoup: FXAHPLE

csu‘: snr.ASﬂl\ HAZ? ,rjgnglmfs(c'znc‘x‘x:) DATE  TIME  vinamrs rae
-1 X C vt v vy - HLtoLC
1 MM -1 LC EC VP vi vp MG1OLC T
L] HH- ) £C LC vp vp v HOIOLC
"’y THMq EC LC v v vp ) HGTO0LC -
s HH- S EC LC VI vy vy T WLIOLC
Iy HH-G EC EC vP vp up WG O1.C
s HY -7 EC EC v vp vp HLIDLC
.8 HW-§ £C £C ve vp vp MGIoLC . T
+9 HH -9 LC EC VP Vi vp TwWetone Tt
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1.3 DOCUMENTATION

The records for l2borztory sample custody includs:

~1

i

1. L=zboratory Forms:
Sample Kit Request Form (Figurs 7-1),
ESE Shipping Reguest Form (Figure 7-2),
Xit Pick-Up Log (Figurz 7-3),
Exzmple of Cooler Tracking Raport (Figure 7-4),
Sample Lavdel (Figure 7-6),
Standerdized Sample Preservation Codes (Figurs 7-7),
Sample Chest Custody Form (Figure 7-8),
Cold Room Sample Arrival Lozbook (Figurz 7-9),
Sample Check In/Out Log (Figurs 7-10),
YOA GC Sample Thru-Log (Figure 7-11),
YOA GC/MS Sampls Thru-Log (Figurs 7-12),
Radiochemisiry Sample Siorzge 2nd Custody Logshest (Figurz 7-13),
Conduciivity Meter Calibration Form (Section 8.0), and

- pH Meter Calibration Form (Szciion 9.0).

Sampls Extraction Log (Organic Laboretory/Zxtraction Logshest, Figure 7-

RIS

14).

Errors in 2] documents 2r: correcied by following the procedure in Szction 7.1.2.

7.2 LABORATORY CUSTODY
Sample chesy (packages/coolers) 2re transporiad 1o the laboratory. Tne deliverer will

sign, date, and indicats the time of delivery, the number of packazes, the Laboratory
Coordinator or addresses, and any commsnts including visible or suspected physical
condition of the packages into the Sample Chest Custody Logbook (Figure 7-8). The

ot

chests are then recordsd 25 having been raceivad by the l2boratery in the Sample Ches:

Cusiody Logbook by the Sampls Custodizn,

)
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The samples are checked in by the Sample Custodian for proper przservation (2.2., pH,

t’mp»:amxc} integrity (e.g.. lzaking. broken boutles). and proper and complate sample

documentation and 1D, Sample chzsts or coolers that are not within.the 4 = 2 dagrezs

Celsius (°C) requirement are reporied immediazly to the Laboratory Coordinator to

determine if resampling will bz requirsd.  All samples contained in the shipment are

compared to the logsheal(s) to 2nsure that all samples designatzd on the logshazat have
bzen received. Any changes in station 1D from the ariginally established station 1D are
noted. The Sample Custodian will nate anv special remarks concerning the shipment,

The Sample Custodian reviews the integrity af all sample fraction containers, checks the

accuracy and clarity of all documention received. and seans all the samples for

radioactivity level. The Sample Custadian audits all fractions rzquiring fizld preservation
to ensure that they have bzen properly preserved, The Sample Custodian will preserve
unpreserved fraciions or add additional pressivative, it needed. on receipt. Deficiencies
in sample presarvaiion., additianal preservative added, and all other inadzquacizs are

recorded on the logsheet and reported 1o the Laboratary Coordinatar,

All insufficiencizs and/or discrepancies are recorded an the logshzet and immediaily
reportzd 1o the appropriaie Laborarory Coardinator, The Labaratory Coordinator will

inform the" Project Manager and field eam. The Praject Manager, upan consultation with

¢ Projzct QA Coordinator, may decids if resampling is requirsd,

After all samples and documentation have hzen reviewed and appropriatzly annotated, the

Sample Custodian signs the logshezt and submits it o Infarmation Services for
procassing.  Any marks or notzs made on the chain-of-cusiody document by the Samiplz

Custodian should be clearly distinguished from original field notations,

Shipping rzceipts are stapled on chain-of-custody logshezts and storzd in the projzct file.

Samples are placzd in appropriae starnge areas inhe boranry depending on sicrage
requiremenis. The Dezpartment Managers or their des signze are notified thar the samples

have arrived through the distibution of arrival notices,  The majority of the samplas ars’
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stored in th2 main coldroom with the emperanure maintained at 4 £ 2°C. The Sample

Custodian will log the samples dzlivered into the coldroom in the Cold Room Samiple

Arrival Loghook (Figure 7-8). The coldroom is kept locked when not in use, The water

samples for metals analysis (fractions N and NF) are stored in a szparate air-conditionzd

siorage room located near the metals sample preparation area. This room is also kept
locked if not bzing used by the analyst, The samples in these siorage areas are assignad
to lzbzled shelves Ly fizld group. A sumple locatian list is posted at the door of 232h

storage roony, Aczzos o camplee ir limited o anthorized persannzl and a Samalz Chack

In/Owt Loz is mainivined (Figure 7-10)

The samples for volatile vrganicy wre defivercd directly to the gus chromaiograpny

(GC)-Volatiles ar gas chromatographyimass speetrometry (GC/MS) Department by the

Sample Custadian and are stared in the dzpartment’s refrizerators designated for samplz
storage only, The samples delivered 10 these departments by the Sample Custodian are

ogged in the dzpartment’s Sample Thru-Los (Figures 7-11 and 7-12). Sample fractions

for volatiles are storad separate from standards or semivoluile fractions in order (0

minimize cross-comaminmion, Sumples remain in storage until it is unneczssary (o retai

them. at which time their disposition (in avcordance with Section 8.0) is nated.

[

The samples {or raciochemistry analvses are delivered directy 1o the Radiochemisiry

s

Dezparimant and logged into the Sample Stornze and Custady Log shzet (Figure 7-13).

Samples checked out and checked In fram this storige room wre also documznied in th:
Samiple Storazz and Custody Logshezt,

When it is necessary 10 use another fboratory for sample analysis, the Laboratory

Coordinatar is responsible for arrangementy with the second laboratory. The samples will

only be subcontracted 1o a NEESA, HAZWRAP, FDER. state and federal governmeni
agency. or client-approved faboratory (as approprinie). Speeilic NEESA/HAZWRAP

ppm\,ﬂ 13 ]:qn“ a }1.\.. vy a;;'n;‘;f;‘.;, Dorumomansn o transizr (0 anniher

laboratory must inchide: collzetion dac and dme, fizhd 1D, faboaratory [D, daiz of sampiz

preparation, wd reguested annbvees



Thz samples should be chilled prior (o and during shipment. A loashee: indicating
samples and fractions sent must accompany the samples (o the subconiracior.
subcontractor should sign and date the lo ogshzzt upon receipt of the samples. A copy of

the signzd logsheet will be raturned w ESE and placed in the project file.

\4»)

7.3 LABOR!\TORY Y:‘\'FO'R:\T.-*\TiO.\" MANAGEMENT SVSTEMN (LINS

samplz callzcian, I:zhomim'y analyses, and QC requirements: and calaulaizs, checks.

storzs. and reports data in a variety of formats, CLASS™ ‘ rasides on a Novall Arcnzat
(using Nowvell SFT. version 2.11) IBA-PCcompatible network with 1,600 mzgzbyizs of
storage and is connzctzd to more than 80 personal compuizrs (PCs) throughout the
Cainzsville chemistry laboratories and officss. CLASS™ is nun: tzed by the Laboraiory
Informaiion Services Department within the Gainesvills laborziary.  All daia from
analyses pzriornied by the laboratory are manazed and stored using CLASS™

The database is stored. prozessed. and retrieved using the dutabase manazer Advancag
Rzvelaiion® (copyright COSMOS. Inc.). The file struciure andd indzxing providad by
Advanced Revelaton® allow eusy retrieval. grouping, and formuiting of daia.

Inzorporaizd into the system is the abilty 1o combinz field duma. analytical results, and
QC data and produce spzcially farmaued projeci-specilic | reparty. statistical analyszs,

plots, and elzctronic files.

CLASS™ manages-the Nlow of samples and data through the laboratory. Prior 1o
samipling. the Labaratory Coordinumor provides information on the numbzr of samplzs
sitz 1Ds. parameters 10 be analyzed. and estimaied collection dares, This information is
entzred into CLASS™ and used to produce sample labels and chain-of-cusiody logshzais
(Figurz 7-5). A unique ESE number is assignzd to each samplz. and labels with tha
numosr and the sit2 1D are placed on ench conminer for b BNz, AL 2ach
sampizs arz collecied and placed in the appropriate prelabeled containers, Sampling

information is recorded on the ficld fonosheer, Samples accompanizd by the field logshee;
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ars sent to the laboratory where they are chacked and proczssed by the Sample Custodizn,

.

Samples are stored in the coldroom at 4 £ 2°C. The logshzet is submitied to the

Lzboratory Information Services Department, where the samples. along with the date of

collection and site ID. are logged inta CLASS™. Logsheets are placed in the project filz

and mainiained by Information Szrvices.

ESE uses a cumbination of EPA Storaze and Retricval (STORET) numbers and
company-assignzd Method Codes to dexignniz purameizrs rzquired for analysis, Each

STORET-methuad combinution hag ity omwn Iaboratory QC reguirements spacific 1o that

analytical method stored in CLASS™. A list of all requirzd parameiers is logged into the

compuier with each sample. This list is identifizd on the fizld logshezt for 2ach sample.

The sampling information is enteredd inta the compuier 10 activine the parameier list for

thz samples collected and received by the laboaratory. A report (Available Numbzrs) of

amples zvailablz for each analysis indicares the numbzr of days Izt bzfore the holding

time is exczedad for each method for each sample. This report is distributed daily o
cach analytizal department, and the informaton also can b2 accessad readily from

CLASS™ by the Laboratory Coordinzior ar any analyst in the laboratory.

CLASS™ ysas a baich method far anabvzing. checking QC. and caleulating final results

of samples. Prior o analyzing a samiple batch, the analyst will dzsignate a specifizd

group of samples in the compuier and the sample-parameizr status will be updated o "IL”

("In Laboratory™). The analytical batch is assigned a uniquez baich control number, which

is stored with all final data. o faciliciue daa review, QC reparting. and retrizval of

original documzntiuion.

The production of each labaratory batch usually requires szveral distinet activities.
Instrument calibradons are entered first and includes several QC checks by CLASS™,

The linzar (or guadvaiic or lagariilimicy regression equation and correlation coe

calculaied from the calibration curve datn, and the correlation coziticiant is t2sied to

dzizrmine wheiher it s within an acceptable range specific o the analvsis. Mzthod blank



and control spike information are then entered. and results are calculaizd znd chacked

against control Himits for that methoc. Sample rzsponses are enterzd into the batch, and
Tinal conczitrations are caleulared for each sample. Rezsponses are checked 1o ensurs that
they are brackzied by the standard curve. The hatch printout includes 2 QC summary

showing the automated QC checks. such as holding times. the presance of spikes, and

accepiadble spike recoveries. Any discrepancizs are flageed by the computer for the

analyst,

The batch priniout also documents that the analyst has chzcked dua 2niries and provided

all required documentation for the analysis. The batch printout is completed, signzd, and

dated by the analvst, and reviewed and signed by the Department Manager or a

designuted revizwer,

Analysts use the PC (0 reserve samples for analysis. calculaz final concentrations, and
interactively check calihration curves and QC results. By allowing the analyst o entar
data dirsctly and chack QC and sample results. the analysi is made awarz of QC

problems. When the analyst has enterad the curve and QC and samiple data. the baich

printout (including checklists). worksheets, copizs of notzbook pazes and any othzr
partinzng dc%cumcm:uion (2.2.. chromatograms). are placed ina filz folder with ths
assignzd bateh number and submitizd (0 Informaiion Serviczs, Information Szrvicss
srsonnel process the batch in the computer (o verify QC and to update the sample

records and final calculated concentrations,

Each employee is assigned an individual nccess code for eniry inta CLASS™. Lzboratory
parsonnzt and Laboraiory Cooardinmors are not permitied (o updatz sample records; this is
done exclusively by Information Services. All persannzl with an access code may

retrizve information from the system.

Once 2 baich has bzen finalized by Infurmation Szivices, the Lateh is jocked . 2nd data

cannot be changzd by the analyst. 11 a dan changs is necessary. a Baich Update Requzst

Form (Figure 7-15) must bz compleied. (This form requires the vrzason for the change,
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the epproval of the Laboratory Departmient Manager. and the approval of the Laboratory

Coordinztor. The form is then submiitzd to Information Szrvices. where the original
batch folder is retrieved. Information Services personnzl make the change, the form is
stapled 10 the new batch printout, and the updated batch is reviewsd and approvad by the

Laboratory Dzpartment Managzr and Laboratory Coordinater,

Thz batch folders, with 2!l supperiing dozumoniation. are
by department in a secured Information Szrvices sinrnge roam: fils cahingrs with praject
files are stored similarly. Thesz may bz signed out for review by the analysts,

Laboratory Coordinators. or QA personnzl. A program in CLASS™ is usad to track

folders that have hzan chacked out. Baich folders and project files arz kept a minimum of

5 years.

Laboratory personnel and Laboaratory Coordinators use the compuier (o monitor the flow
of data through the system. Duw are accessed and reporied by sampiing event. projact,
or any subszt of samples and paramezrs. A log of 2lecironic ransfers is k2pt by
Information Services. CLASS™ enables the Laboratory Coordinalor to:

b Produce a variety of summary reports of analyiical cata:
2 Calculate parametzrs from analviical da (2.2, caiionsanion balancz):

3. Caleulate statistics such ax menn, maximum, minimurt, and siandard

deviadon:
4. Caleulate atmospheric concenirations:

Producz a data filz to be read into the Siadistical Analysis System (SAS) for

h

in-dzpth statistical analysis:
6. Summarize QC in various formats: and

7. Produce a project-specilic 2xport-dara file,

Data are stored in the CLASS™ datubase and can be exported electronizally into Lotus
| A

e . R N A ACeTM
s have been developed in CLASS™ (o

and DBASE filze. Many cliznireauzazd oy

2lecironic dat transter. When a cliznt requests an electronic dam transizr, 2
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regularhardcopy data repori is usually sent in addition to the 2lecwonic file. Copizs of

beth electronic and hard copies are maintained in projeci files.

Information Services has a staff of computer programmers (o maintain and modify
CLASS™! Rzquests for new programs or changzs are kept in both electronic 2nd
hardcopy files; the names of the person making the request and the programmer are
included. Every chunge mude w i program iy documented electronically at the end of the

RTUTIRS fgren A! thhy meen oy eaaas o e
I S prograninisy, W H e -

e [h\ Aoy veasventonion,
“ .

progran it the date, emyployze num has
thz change. A summary of these changes is maintined in CLASS™ listing the prozrams,
changzs. requesiors. and progrnmm::'"s. All program reavisians arz documenizd in a
revisions file and can bz reviawad anviime. Completed requests are 2sted by the

programmzt stall and then verifizd by the requesior,

The Laboraiory QC Coordinmar validates a portion of the dai quarterly by recalculations
from the raw values and verification that the computer is performing calculations

corractly.

The QA Division routinely checks data packages including campuizr printouts o varify

that CLASS™ data macch raw daia from the [aboratory,

The database is backed up daily except Sawrday using optical disks or equivalent high-
density storage mezdin. These disks are stored in the Information Services air-conditionzd
locked storage room locaied in a separate building.  Archived electronic data are storad in
special filzs accessiblz by Information Services personnel. Laboraiory Coordinators can
access the staws of all data (including archived samples in CLASS™) and may request

that sampl2 daia be rzsiored (or marz thorough review,



8.0 ANALYTICAL PROCEDURES

8.1 STANDARD PROCEDURE
Standard analytical procedures to b2 used for any projact for chemical analysis of watzr

!
1

and soil are refersncad in Section 5.0. Laboratory Depariment Managers will 2nsurz tha

only these standard analytical methods are emiployed by the siaff. Standard znalytical
documsanis arz

methods manuals are reguirad tor all depariments. and development of the
ultimately the responsibility of the dzpartment managzrs. The methods cited in these
documents will be the mzthods normally used, Any deviaton from the standard meaihod

must bz documznizd in the analyst noizboek and approved by the department manager

For parameters not listed. nonstandard meathods may be specifizd by the client or
dzveloped by the laboratory. Nonstandard methods mwst be validated as describad in

Szction 8.3,

8.2 NONSTANDARD METHODS VALIDATION

[{ other than standard analviical methods become necessary duz o a changs in work

$COp2. it is necessary to validare the analvtical meilwod, The responsible depariment

mzanagar must establish thorough method validadon so that iz mathod selected measurss

the reported parameter with ihe neczssary precision, accuracy. and dzieciion limit and
without severe interferance by other consituzies in the sample.  Major modifications of
standard mzthods such as exwraction, preparation. and clzanup proczdures and/or the

applization of a standard method 0 new analytes or mairices will require method:

validation. Nonstandard methods will be submitzd to and statz or government agzncy

(i.z. FDER. USACE. =tc) and client, if required, FDER for review and approval prior to

usz on samipies for analyses,
he following subszctions constitute the minimuni requiramenis for initial establishment

of the accuracy. precision. und detection limit of nonstandard miethods,




ror each parameter of inierest. seven replicaie spike samples will be prepared from
laboratory blank water (for water methods) or an uncontaminaced “standard” appropriatz
matrix (for soil or tissue meihods) at vne appropriate analytz concentration. Spiked
samples will be analyzed according to the method, An unspiked “"standard”™ matrix blank
Of unspiked lzboratory blank waier will be analyzed. The spiking concentration should be
selected such that the final extract or aliquot can be analyzed with less than tenfold
dilution in the midrange of ths calibration curve,

The detection limit of each paranietzr ol interest will he deiermined according to the

protwcols deseribzd in 40 CFR Part 138 Appendix B,

Accuracy (Recovervi--The minimum Fequiremznes for initial establishment of accuracy for

nonsiandard methods are as follows:
L. Caleulate the found concentratian for each spiked sample as follows:
R = measurad concentratinn = measured conentration in spikad samplz

minus the measured conczntration in unspixed (blank) sample.

-
A
bt}

o5

Iate the pereene recovery lor each spiked sample as follows:

D

i =

X 100%

Sl P

where: R = measured concentration for each spiked samplz, and

7]
!

= rget conceniration for each spiked sample,

Caleulate the uverage percent recovery and relative standard deviation of the

Lo}

prczni recavery for the spiked “standard™ samples as follows:

3 . Pl =Py s Py . (standard sumples)
=12 T3
3 average percent recovery

where: S, = wandard deviation af P



. § n . \ n 3]
S, = |———4 ¥ R -= | L R

where: n = number of rzcovery values, and

RS, = relative siandard devintien
S

X 100%

RS =
TP

Pracision--The minimum requiremenis tor initial estahlishment ot precision for
ronstandard methods are as lollows:

s
<

! Calculnzz the RPD berween each pair of replicate sumplz muatrix spik

2. Calculntz the averagz RPD ior the sample nuurix spikes,

RPD, - RPD,+RPD,
) 3

RPD



Detzciion Limit--The dzizction Iimi( of the mzthod is the lowest smml° conczniration ihat
can oz rzliably recovere d and measured in the sample mawrix with a low background
level. Stztistically based pro d s 10 dzizrmine absolute method d» zction Himits

{(MDLs) as descrm-’d in -,O C Part Ho Appendix B will be used. The reporiad

detzciion limit for 2 mezthod will be s bjzct to the judgmeznt of the nnn!ys: and the
department manager and should takz into account bac kground levels, instrument baseline
noise, spiking recoverizs, and the lowest calibration standards analyzed. In genera
(except for those methods where the detection limit is derived from instrument
considerations), the rzporied dzizction limit for a method is determined by the lowest
standard concentration analyzed, wking into consideration the sample volume or weight of

samplz used and the final extract volume (where applicable).

Method validation and methad d:‘z:won I determination resulis should be recordad

and submitzd to the Departmeni Manager and Psm:ct QA .Sup::wsm (if specified) o
Belore analysis bagins,

Lasoratory QA/QC Manager prior to the initiation ol analysis.
the department manager will assure that the method meeis the periormance critzria

required by the project

" Oncz the method is validated. these initial validation daca (precision and accuracy) are
pzriodically reviszd. updated. and improved using the da acquired during the

lzboraiory s routine analytical QC program.

8.3 LABORATORY GLASSWARF

Dirty glasswares are drained of solvents and rinsed with (p waize, if soils or ather

r2sidues are siill remaining. beforz they wre submitted 10 the ESE washroom fof clea aning.

Glasswares from the Mzials and Radinchemistry Deparimenis are always rinsed with tap
water prior 1o submital o the washroon:,

ompletzd Glassware Washing R:q&xﬂs\ Form (Figure &-1) must accompany each box of
glasswares brought 1o the ‘ESE vashroom.  All laboratory glasswares (i.e.. volumerric
Masks, szparatary funnzls, extrac "m tibes, beakers, gradunted cylinders. and othars) are
cleaned a ordmv to the nm! sisfpuramietzr group fistzd in Table 8-1. These cleaning

are subject 10 change Jpanrlinn on the requiremznts of the projects. The

proc»du
listzl in the able, unless

washroom pzrsonnel periorm cleaning procedurzs | through 4
otherwise directed in writing by the analyst via the Glassware W: ashing Request Form.
Cleaned glassware Jor organic analyses are placed in hoxes lined with fresh aluminum
and the type ol cleaning procedures performed

foil. The form is then initialled. dated.
The remaining cleaning procedures are performad

specifizd by the washroom personnzl,
oy the analysi. '
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Table 8-1.

Glassware Cleaning Procedur
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S
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Rinse
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Rinse
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12, Acid rinse with dilute HNOJ nd then witl
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Source: E

SE.

deinnized water priae toouge,

vandvy asing brushes o serub jnside of classwitres, sopoovks,
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8.4 LABORATORY METHQD MODIFICATIONS
ethod eificizncy, apply 2 water

Lzboratory method modifications are done zither 10 improve the meiho
method with the addition of appropriate sample preparation/digestion method o soils or 2dd naw
compounds to a2n approved method. ESE has several methad modifications involving the addition
of new compounds (o a specific EPA method(s) or applying a water method with the acddition of
2ppropriziz samplz digzsiion/exiraction meihod (o soils. These compounds are listed in Table 8-2
and thzir QA targats are found in Section 5.0, Mezthod validaton have been periormed and the
method validation packages were submitted to FDER for approval. Thesz method validation
stugies wers referenced in the appendices of this LCQAP. The mezthod validution packages
include pracision and 2ccuracy daa. methad deteciion limit siudies, copy of the method used, and
raw datza. Method validadon were performed on the tollowing compounds listing the method 2nd

moatrix us2d:



able -2 Laboratory Methad Moditieation Conpounds

Compound/Parxinzter

EPA
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Table 8-2. Laborwiory Method Modisicution Coanpounds

2o

{Countinuel, Puge

Commpound/Paruimeter ZPA Methad Mirix
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8.5 REAGENT STORAGE

Thz procadures for sioring raag

s
&%
[al
pit 3
o
O
=3
(4%
v
oL

o)
are markad with daiz received a

8.6 LABORATORY WASTE DISPOSAL
It is important that all waste materials generaied o the laboratory be disposzc of prompily 2nd

propariv. The foliowing subsectiong descrihe the procedurss for handling laboratory wastes.

8.6.1 LIQUID WASTES

L In gzneral. no chemical wastes muy be dispased of in the sinks.

2. Only cerwin dilute acid wasies can be disposzd of in the sinks,

3. Disposal of Standards and Soluiions--As siandards and solutions are madz, the
solvent. constituenis, date, and initials must be put on the comainer. This
informadion must be an the containzr before it is offered for disposal. Standards
containing any amount of arganic salvents must nog be pourad down the sink.
Aguzous standards of organic or inorganic (meals, 2tc.) comnounds must either bz
cisposzd of in the approprinte wasiz drum., or pickzd up by the waste zchnician.

=, Disposal of Solvent Wastes--aAll wasie solvents should be disposed of in th2 rad

wasiz-solvent coniners located throughout the differeni depariments in the

laboratory. Solvenss should be searegaizd according w the desiznated chemical

tvp2s andg placzd only in the approprinie wastz-solvent container. The wasie
conainers will be emprizd o0 o regular basis. 1§ the conminers become full before
than. the hazardous marials rechnician should be called so the containers can be

emptied,



LCQAPRPI2I2
Szaticn No Y
Duae 05/17/93

Paze _Hlooi 14
Solvents will be szgregaed as fuilows:
Frzon Chlorinated Flammable HPLC
Wasts Solvenis Solvenis Solvenis
Freon-112 Methylenz Hexane Benzenz Mzthanol
chioride
Acztone Toluznz Acztonitrilz
Chivrofurm
Paniane Nylene Water
Carban Ethyl ' Priroleum Tztranydro-
tetrachloridez ether ether turan
[sopro- Cyelohexanz  Isoprepanol

panad

*Noiz: . Isopropanol may be disposed of in either the Dammable or HPLC

coniiner,

Specinlly markzd waste cans are available in the water guality laboratory tor wastz

Freon-112. Frzon should never be disposzd of with wihzr chlorinated solvents.

Glass jugs will not be acceped for solveni waste, Solvents must be szgregated 23
shown and put into the red waste coniiners. The hazardoes waste echaician
should bz called it the solvent cans should il during the dav, and they will b2

emptizd a8 soon as possible,

+

Disposal of Extractzd Watzr Sumples--Water sumples which have bezn salvent

in

extracted should bz disposed inthe extractzd water wasiz disposal drum located in

2ach dzpartmeni.

$.6.2 SOLID WASTES

! Selvent sazurnad solids, such oy sodinm selfar saeeazed with methylens chlarids

L

should bz disposed of in the red solid waste cans.
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Soil samples which have been extracizd with o solvent should be disposed of in ths

1o

red solid waste cans in the [aboratory. These containers have o closad lid to

prevent solvent fumes from entering the laboratory air. Full containers will be
collzcted by the hazardous waste technician on a regular basis. Thz contents of this

container will be allowzd 1o air dry and disposed of in the trash by the hazardous
wastz t2chnician,
3. Disposal of Old or Contaminatzd Chzmicals--Commersial chemicals that arz out of
dae or contaminated should be 21t in heir orizinal containers. The label should
s

be secured and the dare and initials should be marked on the container. The

hazardous muzrials wehnician hould then be calied to pick up ihe material,

Disposal of I-miliiliter (mL) and 3-mL Auosumplz Vials Conmining Extracts--

These are 1o be coliected in the vial collection containers in each laboratory. The
containars will be emptied on a regular basis by the hazardous waste technician. [f
the conwinzr should bzcome full, call the echnician to have it 2mptizd.

3. Disposal of Additional Hazardous Matzrinl--The contents will be clearly markad on
the comainer or on an accompanying analysis report, Again, clearly datz and
initial the conminer, Contact the hazardous materials echnician for pickup and
disposal.

Disposal of Unmarked Containers, or Unknowns--Thesz are brought to the atention

[@2Y

artment manager.  Uinknowns should not be allowzd to accumulate or be

(o]
haatY
5-
[43
(A%
[A)
3

misplacad.  Unknowns cannot be taken for disposal until they are identified.
] p )

§.6.3 SAMPLE WASTES
Thz following procedures are zmiployed in the disposal of excess samples that have complated all
necessary testing:
L. Samiples storzd in the coldroom will bz handlzd as fallows: ‘
2 Samples will be disposed of six weeks after the sampling date unless a longar
storage tme is authorized by the Laboratwry Coordinator,
b Prior to disposal. a saminhe throseour renoet will b penerad oy the coldroom

tzchnician and tikzn o the Laboratory Coordinair Prajzer Manager for

cdisposal autharization un each projedt,

[N
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The Laboraiory Coordinaior mwst use ihe guidelines for saminle disposal o
determing if the samiple is hazardous.
Nonhazardous soil samples will be disposed ot by bulking them into 2 drum

for offsite disposal. Al labels on conmingrs must be removed prior 0

disposal.
Nonhazardous watzr samples witl be dispesed by the coldroom technician in

he following mannear:

1y Water samples will be bulked into the nonhazardous water wasi2 tanks
o ultsiie disposal,

2)  Empty snmplsyconmin:rs should be disposzd of by breaking them in the
dumpsier or recycle conminers. Appropriaee personal protective

2guipment (safzty glasses, ahoves, 2tc.) musi b2 worn when braaking

emply samplz conttiners. All labzls musi be removezd prior o disposal.
§

Hosamplzs are deemed hazardous, the Laborawory Coordinuor will generaie an

analysis report for ihe invalved samples, The Laboratory Coordinaior's
stgnature on this report will bz the authorization for disposal of these saminles.
The spzcific caompounds for which the sample is dzemed hazardous should be
marked.  Any additional infornadion (e, Known conmmination whizh was
not tesizd tor) should also be markzd on the analysis repart,

The coldroom technician will wen the samples and (he analysis reporis over (o
the hazardous wastz technician,

The hazardous wastz technician will store the snmples with their rzportin the
hazardous waste storage building until the nexe hazardous waste pickup.
During the storage time. the hazardous waste echnician will combinz 2ll

.

compatible samples o achizve the smallest overall volun

Samiples not stored in the coldroom will be handled ax fallows;

a.

The same critzria for dispesal i the wasie treameznt svsizay or gumpster

apply to afl samplzs,
The responsible Depurtiment Minuger will give o list of sumplesito bz disposed

o the appropricge Laboratory Coordinmor,



LCQaAaPI2S2
Seztion No. §
Date 05717733
o}

2 14 of _L

1

Pl

The Labdoratory Coordinator uses the suidzlines for sample disposal and his

knowlzdge of the sample 0 determine if the sample should bz classifiad as

hazardous.

The Laboratory Coordinator will genzrate analysis reports for those samplas

deemied to be hazardous. The Laboratory Coordinator will mark the specific
compounds for which the samplz is hazardous on the report. The Laboraiory

Coordinator's siznature will autharize dispasal. The Lahoratory Coordinator

will give the throw-out fist and analysis reports back to the Departmen

Manager,
For those samples dzemead hazardous, the Department Manager will turn the

samples and a signed analysis repoct over o the coldroom izchaician for

disposal,
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9.0 CALIBRATION PROCEZDURES AND FREQUENCY

1

Calibrztion proczdurzs establish the relationship betwezn 2 calibration standard(s) and the
measurzmeant of that standard by an instrument or analytical procadurz. At a minimum,

calibration is rzquired: (1) whzn an analytical method is first szt up, (2) prior to the

nalysis of any lot or baich of samples, (3) when the instrument dztector has b2en subject

10 major mainienance. or (4) whean the instrumeni fails the calibration QC checks.

ot

All analytical instrumeznts are calibrated with 22ch us2. A szrizs ol siandarc solutions is
parad {rom siock standards. Thess siandards are either purchased {rom various
18

D
vzndors in premixed solutions or przparsd directly {rom the stwek compound. The

preparation of all standard solutions is documented in a siandard preparaton logbook. All

stock standards arz daied when reczived. openzd. and preparzd (faboratory).

i

These
standards arz siorad in designatad ar2as and checkzd for expiraiion dates. Specilic
calibration rzguiremznis {or major classes of anzlytical procadures are described inthe

following seciions.

9.1 STANDARD RECEIPT AND TRACEARILITY

Bziore any standard is purchasad {rom 2 supplizr. traczability and safety must be

considered. This includzs a consideration of the siandards purity, The purity of the
analyie of inierest must be known at l2ast to the accuracy requirzments {or ics

measuremaai, The manuizciurer zasures this through certitication and traczability

statzments.  All laboraiory standards must be traczablz 10 a NIST (or EPA equivalent)

source. Other chemicals must have a purity spzcification mentionzd on their labzls. The

safzty requiremients are checked with the material safzty data shzets (MSDS) which are

supplizd by tha mznutaciurar.,

Upon receipt, the standard is cross refzrenced 1o its purchase ordar (o confirm that what

was reczived is what was ordarzd. Th—: chzmical is hand deliverz2a (special carrying case

i rzauired) 1o die departmeant manager or analvsi. The standard receipt daiz and inidals
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erz nowed on each standard, All siandzrds ar

ST

deparimeni (Table 8-2).

9.2 STANDARD SQURCES AND PREPARATION
All standards used in the laboratory must be traczable
accuracy requirements as outlined in Szction 5.0. The concantrations of the working

(0 2 referance source (o meet the

solutions will depend on the calibration range of each znalyte of interest. A standard is 2

solution of an analyte of interast with verifiable accuracy which is us2d to evaluaie that

constituent in a sample.

All n2w standard preparations are recorded in the appropriatz siandard preparation
logbooks. Thz information rzcorded ars thz siandard przpafed, the source and ‘

concentration of the standard, the standard lot number. daiz prepared, and initials of th:

preparar,

The protoeols for standard sources and preparation are in Table 9-1. All standards should

not excead the storage (usz2) lifz for bowy the siock and working solutions. Each working
solution and stock solution should b2 [a52led with date prepared. initials, conczniraiion

us2d, and 2xpiration dats,

Secondary dilutions made from stock standards are also recordzd in the standard
przparation logbook. The lot number of (he stock standard used and the notzbook number
and/or page number will also be indicatzd in the logbook ior traceability. Table 9.1 lists

the frequency of standard przparation and storage of standards by instrument group,

9.3 LABORATORY INSTRUMENTS
Calibration criteria will be requirzd for analytical operations. All the laboratory

instrumantation is listed in Tablz 9.2 Each of these instruments will be calibraed in a
manner consistent with EPA calibration protocols and/or ESZ SOPs. Calibration will e

documented in a } DAramer notzhook or ihe .’Il'lf\ 5i's notzovuk.
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Table 9.2, L

ist of Lubaruiory |

LCQAPI292
seciion Ivo. 9

siruinens

Analysis Typz

Number

fnstrument

Gas Chromatography/
Mass Spectrometry:

Sewmnivolatiles

Voltiles

t

HP 5988 GC/MS/DS capillary direct with HP-7671

Attnsxmpler® and HP 5937 GC/MS/DS vapillury direct with HP.767]
aviosxmpler'™s both instruments share ane HP RTE-0/VM HP 10C0
computer syazin oy dute wequisition and redietinn wnd-hiave nne HP
7939 30<4M3 hurd drive wnd one HP 7514 1323 fird deive for « total
sturrge vapacity of 463MB.

H? 59708 CC/MS/DS vapillury direct with HP 7673 Autoxunpler: buth
instruments share s HP? RTE-A, HF 1000 vomputer ystem tor data
acguisition und reductiun: and have twu HP-7959 304838 hard drives for
# total Jata storage capacity of 608M 3.

Finnipan INCOS30 GC/MS/DS wupillusy direet with HP 7673
Autozunpler and HP 53890 piws chranudngrapht uses i Datn Genzral DG-
10 computer with 7OM3 hard deiver wnd has un IBM-PCAAT fur sevond

terminal.

HP 5995 GC:MSIDS™ using pucked culumn with jet sepusntor intes e
and HP 5957 GC/MS/DS™ using packed volumu with jet sepuratns
interiace: ullached to w Tekmar 2000 liguid sanpler (LCS) wnd Tekinar
2016 sixtzen pusition autosumpler (ALS): badt nstranems shure one H?
RTE-6/NM. H? 1000 connputer systew fur data awquisition and reduciion
with HP7920 30MB wadd HP 7914 1532503 hurd drives for o totad duta
sinrage vapavcity wit J14M3.

HP 39708 GC/MS/DS with megubore enlumn (D3-624, 30M x 0.53 inm
ID with jet separator interfuce: wtached o Tekmar 2000 LSC and
Tekinar 2016 sixteen position ALS: uses u HP? RTE-A, HP 1000
computer systan for data acquisition aod reduction with twe HP 7959
304 MD hard drives tor u ot dists stoasnge crpucity aft 60SM3,

HP 35989 Zugine GC/MS/DS with cupillusy dirext megubore eolumn, D3-
624, 15M x 0.53 mun ID: attached tn Tekmar 2000 LSC and Tekinir
2016 sixtzzn positinng ALS: uses a HP <2257 Apollo workstation, HP-UX
UNIX computer svstzin for duti scquisition and reduction utilizing the
Target 2 wnd the Envisious safiware developed by THRU-PUT tur HP;
the

2 hus te HP-6000 660MB luird drives thr i intad duta

comipulz fvi

storage vapueity al 1.3G3.
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Analysis Type Numb

[nstrument

Gus Chromidugraphy

ra

Finnipan INCOSS00 XL/Z GC/MS/DS with megubure colnms. D3.624
750 2 0.53 mun ID with jet separaivr interface and Varian 3400 gas
chromatogruph; attached o Tekmar 2000 LCS wnd Tekinnr 2016 sixiesn
position ALS! uszs Dam General Solipse MVIIC00 computer with
179M3 hard drive und « Compag Desk-Pro 3367208 for second termingd.

HP 3890 GC vanrigured far sutonrutic sunpiling und equipped with dual
Detectors, Threz ol the GCs uie attavhed o« M2 5330
nd 71w PE Nelson Data Acguisition

Elzctran Cupture
Luburstory Datx Svstemn (LDS)
Svstemn,

HP 3390 GC womtin
Nitrogen-2 m\phum\ Deizetur. The GC ix witnehed 10w PE Nelson Dam

wred for entomiiic sanpling wnd equipped with dus!

Acquisition Svstem,
HP 5390 GC cantigured for autmnatic sn mpling wad eyuipped with
lanizadon wnd Flame Photometric Detectoes, The GC ix alinched to
Nelsan Datx Acyuisition Svstem,

HP 5390 GT cunrigured for wutomdic s
Phatnionization, Eleciron Capture, snd Flame Jonization Detectors, Th
GC is mtached o w0 PE Nebson than Acguisition Svsterm,

HP 3380 GC contipured for automativ sonpling wnd syuipped with dus
levtzun Cupture Detectues,

P 3730 GC contigirsd for automutic <unpling and squipped with

The GCs are suttiched 10 10 P2 Neloon datn

npling wnd equipped with

n

) :L X’H

clecteon Cupitire Dct:\(m:
Acquisition System,

Shinnadzu GC-14A contigured fur automatic sanpling il cutiipped with
duul Nitrogen-Phosphorus and Flume lonization Deizcior. The GCs are
witched 10« PE Nelson Datic Acquisition Svstem,

Varizn 3400 GCs vonfigured e autmidic sampling. Oune GC is

¢ GC with

equipped with just & Flame-Photemetriv Detectir wnd the othe

dual Flame-Photametric und Flame lonizition Detectors.



Table 9-2. List of Laboratory [nstrunents (Cominued,

Analysis Type Nutnber Instrument
3 Tracor 540 GCs equipped with series wounted  Photoinnizition and
'—'I“c(mlytic Conductivity Detectors, Twu ol the GCs ure attached to
ekmar Purge and Trap LCS 2000 canple concentrator und 16 position

Tekinar A._S 2016 nutamatic siumples, Amd twa of the ather GCs are
sttiehed to n Travor Purge wnd Trup LCS-2 sunipie concententor and {0
preiiiion Tolmar ALS : i : s utinchod oo P2
Nelsan Datie Acguisitinn System,

HPLC ! Schimudzu SCL-GASIL-GA (Comtzalize/[njzingg Geadient HPLC Systemn

with LC-6.4 pumps (). ABUKeuiox 320 PCRS (past-calumn rengior), nad
Beuminan 1103 purps(2): eyuipped with SPD-531 UV Deteciar and 2F-
531 Fluoresvence Deteviur: wnd sttached 0 2 PE Nelson Dutn Avguisiiion
Svstem.

| Shirandzy SCL-62/SIL-63 (Cuute allesilujector) Isocrutic HPLC Systemn
with Bevkimun 1108 pump: equipped with ABI/Keutns 737 UV Detestar:

and attched to w PZ Nelson Datne Acquisition Svsten,

| Stimadzu SCL-63/51L-63 (Comtrallze!Injector) Gradient HPLC Svxten
with LCSA puminps (201 syuippesl with Xeatos 737 UV Deicctns,
! Shimadzu SCL-GASIL-6A (ComenllesInjecton) lsovratic HPLC Sysizim

with LC-6A punp: equipped with SPD-6AV UV Visible Detector and
attiched (0w PE Nelzon Dutie Acquisition Svsten

1 Simadzn SCL-637S1L-63 (Comtr ulles/lnjectar) Gruh-nt HPLC Svstemn

with LC-6A pumps (2): equipped with SPD6A UV Detector; and
wihed to w PE Nelson Datr Acyuisizion Svsten,

! Hewlett Puckicd 1090 with teroney gradient salven delivery, equipped
with Diodz Array Detector (DAD) sl 2 UV Visilile chunnel oupuLs,

| Shimadzy SCL-GASIL-6A (ContralleriInjecior) Gradient HPLC Syxizm

with LC0A pusmps (2): equipped with SPD-6AV LN/ Visible Detevtor,
RF.3335 Fluarescence Detector und Hiuke DI enntang lzinperiture

wirvuhting bieeh: wnd swtached W PE Nelson Duta Acquisition System,
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List of Labasatory lnstruinents (Continued, Page 4 of 5)

[nstrument
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4

—_ — g

Shimnudzu SCL-I0A/SIL-10A (Conmtroflze/Injzetar) Gradiznt HPLC sysien
with LC-10A pumps (2)7 equipped with SPD0A UV Detector; and
attached to x PE Nelson Duta Acquisitiun Systzin,

Jarrel-Ash 1100 Inductively Coupled Plustnu Zoission Simulizneous
S,.;..,.,,u.wm..\.\. Syilenn.

Perkin-Zhuner PIL and P<0 [nductively Coupled Plisnia Ewmissiog
Szquential Spretrophotnneter Systent.

zrkin-Elnze Model 3100 Aunnic Absaption Spectrophatinnzizr Sysie:r
equipped with Flame wad Graphite Fuenave Maodel HGA 660 with
Zzzman Backgound Carrzction.

Perkin-Zhuzr 5100 Atamiv Absorptiun Speetrophutoinetzf Ss

:L‘ xipp:d with Gruphite Furnave Model HGA 080 wnd Zeeniun

o

A

(U

crypround Correetion.

Perkin-Elmer 3030 Atomic Alsopiion S[l*u1rnphulnm'l—r Svaizin
eguipped with Griuphite Furnuce wnd Zzenman Sackvround Correction,
Pernim-Zhner Madels MHS 20wt 308 Culd \:||H1. Mercury Amdveer.
Buck Scientific 400 Cold Vapor Mervury Analvier,

Peckin-Zlmer Model 3100 Atoic. Asopiiun Specicophutimeter synipped
with Flame, Hydride Genzratng, wnd volil Vapor atiachiient and D,

backyrownd vorrection,
Pariin-Elmer FIA -700 watoatatic o fecting MercurydHudride

"Utn

vsizm with weadgnndion stuchment,
erkin-Zhner Model S100 ZL Awnuic Absaption Spectrophoomneier

eguipped with Graphite Furmice wnd Zezmnn nckeroum! correcting,



Table -2, List of Labaratory [nswruinznts (Coumtinued, Payge 3 08 3)

vpe Number lnstrument

Dorhman DC-180 TOC Analyzer.

Disnex 40000 (2) and 20001 (2) lon Chromaingraphs with wutosanpler,
Technicon 1 (4) wnd TRACCS 300 (1) Autunnalyzezs,

HACH 165C0 COD Reuctors,

Coruing 125020 wH apetees

Orion 501 und 701 Spevific fon Meters with C-pasition clecizode switch,

Pzrkin

Inorpanies

migr 1420 Seanning lnitared Spectrophatometer,

e e e BN Uy g o

Willawe-Tiernun Amperiometric Titrulor,

Hiwwh 21C0A Turbidimeter

Hach Ruatio Turhidimetzr
0 (). Metler AZ160 (30, snd NMetler PC2000 (2) Anadyticad

L —— s

Metler H3

=l ol
Diuides
! Ohuus Amdytical Budinee
2 Sustorius Analytical Bulues
Radiochemistry 2 ZGXG Berthald LB770:2 10 Clumned Simulinnzous Low Background Gas

e Promostinnal Counter with PC Iuteriies-2,
&G Ortee Multichunnel Analysic (MCA) System linked with une 20%
High Purity Genmumuiny Model GIM20i80 Detzvtor, one 33 %

1y 'l} t

[&]

) Purity Germanimm Model GEM 33185 Detevtnr, eight 2G%G Orten

Oviete PC Madz! 1000 Detzvturs Alplue Spevtraseopy System, tmd
Bicran Madel Po12AY Sodium lodide Detector,

| Beckmunr LSES0! Liguid Scintillution Detector,

{2 Ludhem Model 312 Alpha Scintitiation Detectnes with Model 1000
Sealers,

{ R.J. Hurvey OX-600 Binlogica! Oxidizer Systens,

) The other HPLC equipments we litve that can he attiched to iy of the five HPLC
systzins, iU needed wrel RF-5313 Flunreseence Detevinr: Ruytest Riunoni 5-LS
eteztor: Beckman HOA pumyp: Gilsan FC.80K fructinn collecior:

Rudinchzinistey
Shimadzy FCY-2AH colinn switching vidve: Witers WISP 712 wutosunpler; Altex

210 manux! injectar: aed Wesein Conductivity Detevctnr,
revilic cudibeation reguirainents e maing Classes of nmdaticul procedures re deseribed in Sections 9.3,
sudviicnl methed nes nore strisgend than

>
trrowsh D320 the cadibration roquizements o the e

the provedures dexeribied fn this LECQAP, the method procedires wili be foilonved,
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9.3.1 GAS CHROMATOGRAPH/HICH PRESSURE L
CHROMATOGRAPH (GC-NONVOLATILES/IIP
CALIBRATION

Stzndard Curvs Calibration--Iniiial calibration stzndard solutions will b2 prepared by

QUID
LC)

sequential dilution of 2 single stock standard solution 10 cover the analytical working
range of the method. Thase may bz zither compositz standards of more than onz analyte
or single-analytz solutions. Thez concenirations will be 2djusied o nke into account the

Q.

instrumzntal and miethod detzction limic. A minimum of three initial calibration standard
concentrations or the number of standards specified by the mzthod covering the working
rangs and a blank will bz preparad and analyzed. The initial calibration siancards and the

blank will be analyzzd in evary analytical run. At lzast one calioration siandard 2t the

middle or high rangz of the curve will be analyzed every 20 samples and rzpeat2d at the
end of the run. A QC check standard is analyzed every time new calivration sizndards
are prepared and anzalyzed 1o verify acceptability of the new calibration standarcs.

The initial calibration curve will b2 produczd by plotting th2 standard response ior 2ach
siandard versus the concentration of 2ach siandard from the iniiial calidration run, The
concentrations of the standards may be exprassed in units of mass injecied or in t2rmis of
the concertration of the standzrd soluiion, if the myjection volume is constant {or standards

and samples. QC evaluation critzria {or initial calibration. recalibration. and continuing

calibrations arz as tollows:

. The inital calibration curve and the subszquznt rzculibrations possess a
minimum of threz points and 2 blank or posszss the number of calibration
standards specifiad by the method,

2. The correlation cosfliciznt of the curve is 0.995 or graager.

3. Continuing calibration standards are within 135 percent of the same initial
calibration standard for GC (23 percant for NP deizctor) and within 10 percent

HoLC,

Of the samz initial calibratian sandard for



4. Thz QC check standard musi bz within the acceptance rangs provided by tha
vendor or within 25 percent of the standard's truz if 2 standard from 2
different source or lot numbsr is used, and

5. The calibration curve brackets the response for all samples.

Corrzctive actions taken if these calibration QC criteria are not met are listed in

Szction 13.0.

The concentration (or amount) of the injected sample will be obtained by entering
response {or the sample into the initial calibration curve 2quation and detzrmining
sample concentration after all appropriatz exiract and sample dilution factors have bezn

applisd,

For Los Alamos project. calibration requirements lor organochloripz pesticides and PCBs

specifiad in CLP SOW 12/90 will bz {ollowzd.

9.3.2 GAS CHROMATOGRAPH (CC-VOLATILES) CALIBRATION
S

tandard Curve Calibration--Calibration siandard solutions will he prepared as nzedad by

szquential difution of 2 single siock siandard solution (prepared 2very 2 months) (o cover
“the analytical working range of the method. These may be either composite standards of
more than one analyte or single-analvie sclutions. The concantrations will be adjusied to
take into account the instrumental and method detection limit. A minimum of thize
calibration standard concenirations. or the number of siandards specifizd by the mezthod
covering the working range and a blank, will be prepared and analyzed. The calibration
standards and the blank will be analyzed in ::ver;{“nmlyticnl run. At least one calibration
standard at the middie to high range of th2 curve will be analyzed every 20 samples and

repzatzd at the end of the run o zasure constant instrument response. A QC check

standard is analyzed every time new calibration standards are prepared (o verify

accepiahiling of the nzw calibration standards,  Calibracion is as described in Section

CRRIE
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9.3.3 GAS CHROMATOGRAPH/NASS SPECTROMETER (GC/MS) TUNING

AND CALIBRATION
GC/MS Tuning--Daily instrument twaing will be praciiced to ensure the instrument is

calibratzd and in propzr working condition.

The GC/MS will be tuned daily with

(8]

zinz

Gecziluorotriphenyliphosphine (DFTPP) for semivolatiles analysis and bromofluorobe

(BFB) for volatiles analysis. Thz mass intznsity specificaiions for BF3 and DFTPP are

Alzmos projzct, the CLP SOW 12/90 mass

ESE performs mass calibration in

containzd in Tablz 9-3. For Los
specifications for BFB and DFTPP will be follo‘vux

conjunciion with the daily instrumeni waing.

compounds will be

GCINIS Calibration--Relative rzsponss faciors for the individual

deierminzd as 1ollows:

A Q.
. C 15
RF = —
As Qc
wheare: A = antegrazd area aken from the exirazied ion
currznt proiiie

C = compound. and

IS = internal standard.

[nitial calibration. using a minimum of {ive levels of the conmpound. will be uszd w

dzizrming the instrument linearity. The averaee rzsponss facior (RF) wiil be calculated
Y g !

for zach compound. The response factors for the System Performance Check Conmipounds

(SPCC) must be 2_0.30 (0.25 for bromotormy) for EPA 3240 and >0.05 for EPA 8270,

The pareent relative siandard daviation (% RSD) will be calculaied for 2ach zalibration

“

check compound (CCC). The pereent RSD of the CCCs in the initial calibration muss be

S50 prreent (£33 percen for EPA Aethod $25 oniv



T

a

0le 9-3. Mass Intensity Specifications for DFTPP and 3FB

Key lons

lon Abundancz Critzrion

For DFTPpP=

51
€S
70
127
197
(98

D
WO

L A
— tn

I de I Oh —

d. do I

LS N |

T
O
4
03]
11
o5}

173
[74
175
176

177

30 to 60 percent of miass 198

Pess thon 2 p2roont of mass 49

Less than 2 percent of mass 69

40 w0 60 percent of mass 198

Less than | percent of mass 198

Base peak. [00-percent relative
abundance

5109 percent of mass 198

10 to 30 percent of mass 198

Greater than | percent of mass 193

Present but 255 than mass 443

Greaier than 20 percent of mass 198

1710 23 perceni of mass 442

{5 1040 percent of mass 95

30 to 60 percent of mass 93

Base pzak. 100-percent relative
abundancz

510 9 perceat of mass 93

Less than 2 percent of mass (74

Greatzr than 50 pzreent of mass 93

310 9 percent of mass 174

Greatzr than 93 percent but less than
{01 percent of mass 174

5109 pzreent of mass 178

*Reference; Test Methods for Evaluating Solid Waste, EPA-S\W-844, 3rd Edition.

November 1985,

Source: ESE.



A l-point calibration using 2 midleva] standard from the initial calibration will be vse

daily for all subszquent znalysis. The RFs of the SPCC for EPA 8240 and 8270 ia this
coniinuing calibration standard must mezt the minimum response facto rs specifizd for the

“initial calibration previously mentioned. Thz RFs of the calibration check compounds in
ihis daily calibration standard should bz <235 percent (<20 percent for EPA Method 625

only and < 30 pzrcent for EPA Mzthod 8270) diffzrence from the average RFs in the

initial calibration. All other analvtes should have a percent differ

Correciive actions taken if the QC criteria tor calibrations arz not met are listed in

f 30 percent,

The minimum required internal siandards (1S) are chlorobenzene-d3. |.2-dichlorozthanz-

¢=. and |,4-dichlorobenzenz-d4. for volatiles and 1,4-dichlorobznzenz-d4. napthalenz-ds,

10, phenanthienz-d 10, chrysenz-d 12, and pevienz-d 12 for semivolatilzs. A

2

acznapthzne-d

rztzntion time and response chack will b2 performed on every intzrnal siandard for

s:mpl:s that will bz analyzed. Thz retzntion timz (RT) of the IS in the sample must be

30 seconds from the pravious daily calibration. The response area of the IS in the

sample should not be > facior of 2 (-30% 1o +100%0 from thz previous calibration.

<

9.3.4 GENERAL INORGANIC AND ORCANIC PARAMETERS CALIBRATION

'ea

Standard Curve Calibration--This section applies to thosz inorganic and organic analyses

proczdures [ion chromatography. colorimetric. spectrophoiomziric, poizniiometric,
in{rared (IR) and ulraviolzt (UV) absorption. wrbidimeairic] that usz a standard curve for

calibration [except total organic carbon (TOC) and chemical oxyegzn demand (COD)).

YWorking standard solutions will bz preparsd by sequential dilution of a single-stock

standard to brackzt the analyticel wor!\'ing rangz of the method. Working standard

solutions may be either composite standards of more than onz analyiz or single-analyiz

sclutions. The standard concznirations will be adjustzd to take into account the

instrument and meathod. uppzr and lowsar limits of linearity. and the instrumental detsction

imit. A& minimum of three standard concznirations. or the number of standards specified
0y the mizthod, covering the working range and a hia F'oe prepared and analyzad.
The warking standards and the blank will be analyzad at the heginning af every anatytical

run. and at least onz midlzvel standard, which (s the continuing calibinion verifizaion
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(CCV) standard, will be reznalyzed 2t minimum inizrvals of every 20 samples and at the

end of the run to check for constant instrument rasponss.

The preparation, of calibration standards is verified by the analysis of the ICV sclution.
The initial calibration verification (ICV) is an ind2pzndznt standard prepared from
different stock solutions than those used to prepere the calibration standards. Typically,

an EPA or NIST reference is used 2s the ICV and is prepared according to the supplier's

instructions.

The working curve will be producad by plouing the standard responss for each siandard
versus the concentration of sach standard from the initial calibration run. QC evaluation
criteria for working curves ars as follows:

I

The working curve possesses 2 minimum of thrzz poinis, or the number of standards
spzcified by the mzthod, and 2 blank:

2.The corrzlation cosfiicient of the linz is 0.995 or greatzr:

3.

The response for the CCV analyzed at minimum intervals of zvery 20 samples {every 10
samples for cyanidz for Los Alamos project) during the run and at the end of the run is
alie for cyanide for Los Alamos

<

within 20 pereeni of true valuz (13 percent of true

project):

KN

Th2 1CV is within 10 parcent of the element's truz value: and
5.

The calibration curve brackets the response for all samples.

Corrective action procadures taken if thzse QC evaluation criteria are nof met are
provided in Section 13.0. The sample concentration will be ohtained by entering the

rzsponse for the samole inio the working curve egquation and deizrmining the sample

‘concentration attzr all appropriate extract and sample dilution factors have been applizd.



9.3.5 TRACE METALS ANALYSIS CALIBRATION

Atomic Absorpiion Spzctroscony (AAS) Standard Curve alihration--Working stzndzrg

solutions will be prepared to include the analytical working range of the method; these
solutions may be either composite siandards of more than one msml or singlz-metal
solutions. The standard concantrations will be adjusi2d o0 1ake into account the
instrument and method, upper and lower limits of linzarity, and the instrumental dziection

limit. A minimum of three standard concenirations, or ihe number of siandards specifiad

by the methad, cavering the working range and a hlank will he neanared and analyzed

The working standards and the blank will be analyzed at the beginning of every analytical
run. andg at least onz midlevel siandard will be s.n:ilyz:c at minimum intzrvals of every 20
samples (2vary 10 samples for cyanide for Los Alamos projzci) during the run and 2t the

end of the run to check for constant instrument rzsponse.

The calibration is verified by the analysis of the ICV solution. The ICV s an
indzpzndent standard preparsd from diflzrent stock solusions than thosz used (o prepare
the calibration standards. Typically an EPA or NIST reierence is used as the ICV and is
przpared according to the supplizr’s instructions. For Los Alamos project. the ICV for

cynanidz analysis should be distilled with the batch of san nples analyzed.

The working curve will be produced by plotting the standard responsz2 for each standard
versus the concentration of each standard from the initial calibradon run. QC evaluation
critzria for working curves arz2 as tollows:

I The working curve possesszs a minimum of thres roints. ar the numbzr of

standards specified by the method, and a blank:

2. The correlation coefficient of the line is 0.995 or greder:

3. The response for the midlevel standard analyzed at minimum intervals of every 20
samplzs (evary 10 samples for Los Alamos project) during the run and at the 2nd
of the run is within 20 pzreent of true value (10 percent of true value for GFAA
for Los Alamios projest):

4. The ICV is within 10 peregnt (20 pereent for CVAA for Los Alamos project) ot

Rz elzment’s true valuz: a and

The calibration curve brackets the response for all sinploy,

‘s

—————a

[



Refer to Szction 13.0 for the correciive action procedures taken if these QC zvaluation

critaria for calibration are not mst.

The concentration of the sample is obtzined by entzring the response for the sample into

the working curve zquation and determining the sample concentration aiter all appropriats

digestatz and sample dilution factors have bezn applied.

Inductivelv Coupled Arcon Plasma (1ICAP) Single Point Calibrarion--This procedure usezs

a single standard concantration for zach element to obtain an instrument r2sponss

(zmission counts) and is anzlyzad in every analytical run. A second single poing,

emission counts obtained when aspirating 2 blank solution (undigzstzd. acidified DI

waier). is used in conjunction with the standard 1o calibrate the instrument in

concentraiion units.

The calibration is verified by the analysis of an ICV solution. which is an independent

standard prepared from differant siock solutions than thosz used to prepare the calibration
! preg

standards. Thez zlemenzal concantrations of the calibration verification solution must b2

within thz calibration rangz of the instrument and at concentrations othzr than those used

for instrument calibration.

A multi-element interference check solution (ICS) and a method blank (acidifizd DI water

thai is carrizd through thz digestion process) are analyzed each day prior (0 analyzing the
samples. For Los Alamos project. the ICS will be analyzed at the beginning and end of

each analysis nun or 2 minimum of twice per 8 hour working shift, whichever is more
requent. The ICS is usad to verify the corrzction of spectroscopic interference caused by

emissions adjacent to analyt emission lines.

The CCV solution is analyzed at minimum intervals of every 20 samples (10 samples for

Los Alamos oroject) during the run and at the zad of ihe run to document constant
3 g

i This solution contains onz-hali the conzzntration of each elemeznt

Insirument r25ponse.
presznt in the calibration standards. This solution muay be prepared by dilution of an
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QC zvaluation criteria for the instrument calibration standard arz as lollows:
l. A calibration standard and a calibration blank are used.
2. All the valuss for the ICV are within 10 percent of cach element's true
value,

Values for the ICS are 20 percent of each element’s true value.

Ll

The mizasurad concenirations of the 2lzments in the CCV solution, for

I

which calibration was pzriormed. arz within 10 pereent of their raspective

true valuzs,

Corrective action procedures if these QC zvaluation criteria are not met are provided in

Section 13.0.

9.3.6 CRAVINETRIC METHODS CALIBRATION
Two general types of analytical balances are used at ESE: (1) the more sensitive
microanalytical bulance, and (2) the top-loading balance, The calibration of the
microanalytical balances is verifiad daily by weighing the jollowing Class § ang NIST.

cerufizd weighis [ingrams (2)):

(&

Weisht (o) ‘ Talerance Limirs

=+ 0.0005
= 0.0005
=+ 0.0003
+ 0.0005

NI - O
OO Oy

The calibration of the top loading balances are verilied daily by weighing the following

P-4

Class S and NIST-certifisd weights:

Weiaht (¢) Tolzrance Limiis
3 = 0.0

P B
OO

B
o o
C O
LI T I ]

[+



LCQAPI2
Szction No. 8

Daie 08/18/93

The rasults are recorde
weight may bz reweighed. If the critzria are not met for the s=cond weighing, the
balance is taken out of service and repaired. The Class S weights are sent 10 the

manufacturer yeacly for calibration and recertification. Two sets of Class S weights are

el

available in-house.

Qualified service personnel calibraie the analvtical balances semiannually, The
semiannual calibration is documentad by a tag on the instrument. A set of NIST-certifizd

weights is used to check the calibration daily. Resulis are recorded in the instuumen

notebook.

9.3.7 TITRIMETRIC METHODS CALIBRATION

In all cases. standard reference materials are used to calibrae the titram and back tiirant,
Preparation of thesz materials is deseribed in Standard Methods or other methods
manuals. Known solutions of the paramizier 1o bz analyzed will bz prepared and analyzad

to verify tiirant standardization and the analyst’s ability to discern the endpoint.

9.3.§ TOC CALIBRATION

The Dohrman TOC analyzar is calibratzd with a standard rzfzrence material using a
single-point calibration.  The standard is analyzed before beginning every analytcal run.
The linearity of the calibration is verified with a low-level and high-level standard to
brackzt the sample concentration. The linearity cheeks must be within 3 percent, The
continuing calibration verification standard (using mid- (o hi;h-!c\-'—:l standard) is analyzad

every 10 samples and at the end of the run, and the response must be within 15 percent

of true value

9.3.9 COD CALIBRATION

A reference material will be used w0 verify the 0- and 500-mg/L reading to the standard
curve developed by Hach Chemical Company far COD on a spectrophotometzr using the
prepared sample vials. The 300-milligrams-per-liter ime/Ly stmdard must be within

S pzrezot.
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9.53.10 BOD CALIBRATION

-
o
147
O
>

<

ta
1]
3
o]
]
[e]
o

recordzd twice daily when in usz.

9.3.11 TOTAL ORGANIC HALIDES (TOX) CALIBRATION

The TOX znzlyzzr is calibrated with 2 standard rafersnce material using 2 3-point
calibration. The linearity of the calibraiion is verified with a low-level and high-level
standard o bracket the sample concentration,  The linearity chzeks must be within

5 perceni. The continuing calibration verification standard (using mid- 1o high-leve]
standard) is analyzed avery 10 samples. and the response must be within =15 percant of

truz valus,

© 9.3.12 RADIOCHEMNISTRY CALIBRATION

n compliance with the Statz of Florida DHRS Radioactive Maizrials licensing

—

gulations, control charts tor eificiencies and backgrounds arz kept for all instruments

L

are

used in radiochzntical counting.  All standards used in the calibrations and QC spiking

either {rom NIST or EPA. Count raies are calculatzd using compuier soltwarz.

Alpha/Bzta Pranortional Countar--Thz 10-chamber, low-hackground alpha/beta

proportional counting system is calibraizd for counting zificizncies of all radionuctides on
an annual basis with Am-241 and Cs-137 standards. The calibration efficizncies are
verifizd dailv by counting control check samplas. Results of the check samples must be
within historical control [imits. The alphasbeta szlf-absorption calibration curve for each
counting chamber and the beta spillover curves are detzrmined annually. The voltage
plateau is generated annually and verifizd whenaver the gas is changed by counting

conwrol check samplzs. Thez voltagz of the check sample must be within £ > 50V from

the operating voltage. Background is also checked prior to ach analytical run, and thz
count ratz must be within historical control fimits, Historical limits for the control check

standards and backgrounds are gznzraied quarterly.
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libration 2{ficizncizs of the Beckman Liguid Sciatillation

)

Liguid Scintillziion Counizr--Cz

Cou’mno Systemn for specific radionuclides are pariormed annually. A control check
sample is analyzad prior to each instrumeant use o verify the calibration efficiency, and

count rates must bz within historical control limits generated quarterly.  The instrument

is also calibratzd prior 0 e2ch run with oplicable siandards (ritium, C-14, Pb-210, and
Ra-226) provided by the manufacturzr. The H Number Quenci

Curve genzrated annually is derived from 2 set of quenched standards and applied to the

(%]
Is

data to zccount for counting efficiencizs, Background measurzments are periormed prior

.

1o 2ach instrumeant use.

Lucas Cell Readars for Ra-226 Counting--Each Lucas Cell and the 12 matching cell

rezders arz calibrated with known Ra- ""o standard annually. The performance chack

stancdard is analyzed prior to 2ach ins&rumzx.-. usz, and count razzs musi be within

nistorical control limits g2neraiad quarterly. A background chzck is also performed prior

to each iastrument usz, and the reading must be < | cpm.

Gamma Speciroscony--The efficiency calibration for all geometrizs are performed on an

annual basis. Efficiency checks are periormead daily using four peaks and documsznizd in

f')
?»

2MMa speclroscopy daily control logbooX. Emrcv calioration is done monthly and

the ga
is checked daily using a standard source with four pzaks. A resolution check for the four
pzaks is periormed daily. Periormance standards are counted prior to 2ach instrum

use, and count ratzs mwsi b2 within historical conwrol fimits generated quarterly.

Background measuremients are periormed weekly or prior (o each instrument use.

Alnha Specirometers-- Alpha spectrometars are calibrated annually for efficizncy with

known 2lzciroplated standard sources. The efficiency is verified monihly by analyzing 2

control chaek sample. The count ratzs of the comro! chzek samiple musi be within
historical control limits generatzd quarteriy. En rzy calibrations of the alpha
spactrometers are performad quarterly and the calibraiions are verified wezkly using the

control ¢heex sample. The zonwrol cheek samiple must be within historical control fimits,

Detzciors are checked for periormanzz week ly by counting siandard sources. and count

raizs must be within historical conivol fimits geznerated cunrterly, Bagkground



measuremsants are pariormed weakly, ond the count raliz nws:

channzl.

9.3.12.1 TRACER AND CARRIER RECOVERY ACCEPTANCE CRITERIA

-

All 2lpha activity measurements by alpha spectromeiry requirz the usz of another isolope
of the same element 25 2 tracar. A known zctivity of the tracer is addzd to the sample at

the beginning of the analysis and subsegquently mzasursd by zlpha spECiromziry.

Ly
—
jos g
{2
=

Recovery of this tracer should be at least 50%. Samples with racer recoveriss les

50% raquire reanalysis.

Analysis of other radionuclides require the addition of other 2lements as chemical
carrizrs. The following is 2 list of the common chemical carrizes us=d for the listed

isotopes and their required minimum pzreent recoveries:

Radium-228

Yurium Carrier 50% Rezcovery

Barium Carrizr 50% Recovery
Strontium-89/90

Yurium Carrier 50% Recovary

Bartum Carrier 30% Rzcovery

Lezad-210

Lead Carrier Recovery

Ln
S O
o

Bismuth Carrizr 50% Recovery
Uranium-234. 2337236, 238
Cranium-232 Carrier 30% Recovery
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Thorium-227, 228, 230, 232
Thorium-234 Carrizr 50% Rzcovary

Plutonium-238, 239/240, 241

Plutonium-232 Carrier - 50% Recovery

Polonium-210
Recovery

L
O
&

Polonium-209

Amzricium-24]

Amezricium-243 Carrier 50% Recovery

Samples with carrier recovarizs 255 than the above minimum rzcoverizs

rzanalysis.

9.3.13 pH CALIBRATION
5 ang 10 prior to usz, Szt

Calibrate the pH meter with thrze buitze soluwtions at pH 4, 7. a
mbiznt temperaiure. Place the probe on the pH 7

the pH mizier temperature szi2zior (o an

nz pH of the pH 10 buiter solution. It should be 10 £+
0.05: if not. chack the pH probe and internal solution and repeat the calibration

procedure,

9.3.14 SPECIFIC CONDUCTIVITY CALIbRATIOA
Calibratz the instrument with 0.01 M and 0.10 M KCL solutions. The conductivity
reading of the 0.00 ™M KCL (b2 L413 umhos = [5% and the 0.10 M KCL 12.900

-

7. 1 thz calibration s:andards arz outside the acceplance criteria, prepare n2w

+

3
andards and recalibrate the instrument,

9.3.15 PENSKY-MARTENS CLOSE-CUP TESTER CALIBRATION

ability of the p-xvlene standard prior (o use of e Pensky-Martens

The siandarg should fgniie a0 27,2 = 1°C, [ oot cheok the

tion switch unul it reads 7.00. Repzat the procedures with the



condition and operation of the apparaius, espacially the tightness of the lid, the zction of

th

P.

W

o)
shutizr, and the position of the test flame. Afier 2Zjustment. repeat the test with (he

ylene sitandard. Rezd and record the baromeiric prassure af the time of analysis.

b4

9.3.16 DISSOLVED OXYCEN CALIBRATION
The dissolved oxygzn probe should be calibrated daily or prior to use in saturated 2ir by
moving the calibration knob such that the reading is ai the appropriate sawration value

indicatzd on the insirument. Read and recard the temperature ot the timie of reading,

9.4 STANDARDIZATION OF TITRATION SOLUTIONS

All titrants uszd in the laboratory are siandardized againsi u prinmawy siandard. This

znsures that the normality of the standard being usad is at the correct level. Table 9-6
fists the solutions that requirz standardization. the siancards used. and the frequency of

standardization.



Solutions Reg. Primary Stzndard Sourca

F

r

-
<

q

U

>

n

~
-

y of Standardization

Chlorida:
Silver nitrate Sodium chloride
Allealimitye.
Ahalininy: .
Sulfuriz acid Sodium carbonate
Sulfiee:

Peotassium iodide-iodazz id

Sulfamic ac

Cualcium carbonaie

Every run
Every run
£

V2

ry run

Every run




10.0 PREVENTIVE MAINTENANCE

To minimizs the occurrence of instrument failure and other system malfunctions. a

preventive maintenance program for laboratory instruments is implemented.  Routing
meintznance is performed as nezded depending on how olten the insirumznt is uszd.
There are some parts of the instrument that will wear out faster and therzafore will rzquire
raplacemant more frequently than the others. These wearable or expendablz parts are

keat in supply and zvalunzd during analysis. The major insirumeniation in the laboratory

Hurgzmieings,

is coversd by the manufaciurze’s fervive CONMIIY or ug

10.4 DOCUNENTATION

All maintznance performed on the inslruments are documenizd in zach instrument’s
maintznance loghook which is kept with the instrument. The datz. initials of the analyst
pzriorming the muainienance. and the type of mainenance pzrivrmed are recorded in this
maintenance loghook, Receipis from the routine mainenancez periormed by the
manufacturar’s representutive are Keptin folders and filed in the depariments file

cabinets. Preventive mainienance for each mujor plzce of laboaratory eguipment s listad

in Table 10-1.

10.2 CONTINGENCY PLAN

In the event of instrument failure. every eifort witl be made o analyze samples within
holding times by wlernate means. 11 the redundancy in equivaiznt instrumeniation is
insufticiznt 1o handle the affecred sumples, efforts will be madz 0 secure the same or
equivalent analvses by N:wy. HAZWRAP, USACE ar FDER-approved laboratory,
when required. The Projzet Manager will be advised of any required changes in

methodology or location: the Project Manager should then notidy the siae or government

agzncy or the client.
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Activiey

Gax Chromutoysuphs

High Performuace Liguid

Chromutographs

Cut otf edye ot
cupillary column
Replave vxveen trans
used in the cus lines
Clean ECD

Replenizh Electrolytic
Conductivity Detectay
Clean

dutrotars

Chreck system for vns fruks

Replace

Replave vr rebuild the

puston seuls

vour as needed

Ax nczded (when pressure lalls

helow 100 psi)
As necded

Annunllv vr w8 needed

Annuully or ws needed
Monithly ar us needed

Annually or ax needed
Al zuch columa chivnye
Quurterly

Ax needed (whzn

| SN

[ S

P

the chzek vilves performunce ol the
tnsirtmant Jereases)

Axs nzeded

A< nezded

Av nreded (when the HPLC

SVSIE pressurs [acreoses)

Cleun detzvtor e eell
Chzeh punmps

Replace vuaurd column tris
Cleun deteviogs Anrtend s wr us n::d:d
Cus Cheomuatoyrph: Miss
Spectrumeter

Clzin sonerce und <vstem AN nzeded
Cut ot ends ot cupillary columns As needed
C A needed

Muonthly

Al

Chanye coluinns
Chung

Rouling muintenance perfvemed

© injection point lines 117 us necded

by the numuliciucer

Atemic Ahsomtion Cleun thrmace windows Duity

Spe irophumm:t I Check plumbing ¢onnections Duity

(Furnave and Cold Vapar) Chunze raphite tubes Datly vr us needed
Clean smple cells Duily
Chevk gusex Duity

Aanunlly fon contract)

A< needed

Chevk aplics
Chanye prphite vontact rings

Lo STNE S
S Seniret)

SHanT

lnductively Coupled Plasns
(a9 '

lacturey

e the
Clewn the tonch und nebadizer Every sty months or ux peeded

Cheek tuhiny Duily

PR SO,



Preventive Maintenance (Continm

Activity

P oz } 1’ 2
agz .
Fregquengy

Colarimezier/
Turhidimetzrs

Spectrophntonieter

TON Anulvaer

TOC Anubyzzr

loaanalyvzzrs/Cunductivity

lon Chronutoyruph

Turhidimezter

DO Netzr und Prohe

Clean tuiving
Chevk ml\ings
Check oplivs

Clean optics
Replace the fnmp

Cheok aplics

Check light souree

o

by the numnudiciurer

Clzun levirodes
Repluce all satutions

Clean absorber module and the

furnade unit
Clean sumpler heat
Cheok gises and tuhing

Check yuses und tubing
Change pump tuhes

Flush digestion tubex

Chzek prabe

Chunye probe salution

Ruonline mutnfenunce perlormed

by the numulicturer
Cheuk svstem tor fzaks
Chedk line pressure
Cleun conductivity vells
Cleun injection luops
Change volinmns
Replace whings in the

sl path
Cleun thz instrimeznt

“hedh fov miake sure that the

mechunenl 2erie s set properly

Cheok DO probe membrane

Routing nuinteniaes perlurmed

A needed
Duly
Duily

Ax nezded

aurterly {on contract)

2

Daily

Daily

Every six manths or
ax necded

Maonthly

Dutly

wtly

1

Prouor o oreh Use

Every six months (un
contract)

Dutly pring o zuch run
Daily prioe to cach uxe
Svery six months
Every vix months

AN needed

-

Zyvory six months

Prioe to zach use
Prioe o zach uxe

Prior tooeadh use

in
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Tuble 10-1. Preventive Muintenaace (Continued. Pave 5wl 3

Activiey

Ax necded (when tzary, wrinkles,
ur hubhles are vhserved)
A needed

DO Mzter uad Prohe feont) Repluce membrane

Anulytical Balunces Cleun the hulunce Duily
Chevk alignment und bulance Duily
Routing muintenancs snd Semmmudly

culibrntion perfaemed by the
manuincturer

Rudiocheniztry:

AlphadBeta Propurtionad Cheek sus Hiny D.dly
Counter Cheok counting chumibers Muonthiy ar as nesded
Liguid Scintiliution Counter Chevk counting svstem Prioe w zuch usz
Alpii Specirometer Clean detecturs AL neadad
Clenn sunple Clinnbers Ax nreded
al
Chevk vacuum Dty
Cheok voltuge ISHTEIN
Padoa Flusk Counters Cleun the tuce ai the Duaily
photosadiiphier tube
Cheek microswitch Duily
Cumma Spectroacapy Relill iquid nitroven in the Weekly

dowur far the GerLiy detector

Chiaek ail cubling 1o the cunmm Manthly

Jrtedtons

o - .
sioioyical Oxidizer Cleun Lol : Priow 1o cach use
Clzan sample boas Prige to cuch use

Ovens: TS, TSS. TDS Check temperuture Prive to use
Calibriie thermonicter Annuadly
ReltiverutorsiFreezzars Cheek tzmperiture Dundy

Culibeute thermameler Annuadly

30D laculutar Check temoernture Prioe o1 tise

Caltheutz therinometer Annually

Nutz:. TDS = totud dissolved solids, TN = ol solids, TRS = wstal suspended salids,



11.0 QC CHECKS, ROUTINES TO ASSESS PRECISION
AND ACCURACY, AND CALCULATION OF
NMETHOD DETECTION LINTS

LT INTERNAL QC CHECKS

Analytical QC procedures ars those steps taken by the lnboraory in day-to-day aciivitias

to achieve the desired accuracy. precision, relinbilicy. and comparability of analvieal
data. Each Laboratary Department Manager and coordinatar is respansiple for
periorming the analysis in accordance with the defined qualinv contral practices outlined

in this LCQAP,

For all analyszs performed by ESE. the QC cheeks desoribed in this section are
mandatory unless alternate procedures arz viven in the specitic projzct QA Plan or
oiherwisz agrezd upon by the Labornwory Coordinmior and ihe Project QA Officer.
Tadle FI-1 summarizes minimum QC sample requirements. [f method QC reqQuirements
arz morz stringent than thosz Hsizd in Table [1-1, the meihod requirenznts will he
followzd. Ssutions 3.0 and 3.0 coniain QC evaluation criteria for laboraiory meinods and
calibrations. Secrion |14 deseribes precision and mecurney calculations used © control
samples. Laboraory Deparimznr Managers are responsile for reviewing QC critzria for
each mzthod performed by their depariment. Permanent Changes (o the aceeplance
criteria musi be approved by the Labormiory Department and Division Managers and will
be incorporatzd into this document in accordance with Section 1.4, Document Control.

Project-specific revisions may be documented in the specific project QA Plan

(DR Form 17-160.900 for FDER projects only).

For QC purposes, the number of samples exteacted andior prepared [or instrumenia

o

analysis as one group inene 24-hour period will constinetz o batch, The number and e
of QC sumples specified in Sevtion TLO will apphy to this sample baich, For examplz, a

group of samples that is extracted on the xime din and 11 requiredy undergozs
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Table T4 Mininwn QC Samiple Requirementy® : -
Stamdard Mavix Sample Muatx
{QC Check Standard) Replics Sample Surengate Filter Blank
Aralysiy Dlank Spitee Spike Spike Replicate Spike (31 required)
INDRGANIC
AN analyses axcept hod o 9 i3 AN I - - ) 54
‘e esidues, apecific h .- - - 5% - --
cuductivity, tubidiy,
dissolved nRLpen
Radiocheniaey unly S AR su fasers o e .- s
freer s s . . ) . . 57
LG AR
CAH wanlyass $u L AN B AN - P S s

“reLe s 5 o

h

Nuter oot applicalile tur this analysix,

*Staabind Mrix Spite (QC Cheek Standasd} is n spibie Tt o Blank vt x which is eneried Hirvngh aample peeparaton, samsple dipestion or extraction tu sample smalysis, The blonk moateix is »
reagent Plask fur sqocons snmples and 3 standand soil fore sofid matix, i avaifable: i staodsed suil s et aviilable, spiling s dong vn s cenpent hlank, This spikie iy also called » QC Check Standued
bevanse the stamdards vicd tu prepare the spiliing suhition are from o BT ienm souree than thore wed Tor the calibention stmdagds. ’
SAdual nmoher pomnded up to neacet whole number, e, S92 1QC far 1220 smnples; 2QC for 21-40, e,
< Sumple Manix Spik :
ceq

<A spike inte a sample matvix which is enreicd theongh snple prep

Hon, suple digestiin, or extractivon to snnple analysiy,

Sor boper waste type, whicheveeis preater,
S Surengate (e will vnldy beogpikad inte st caviccamental sad QC samples i specificd by ahe mathand,

Regirsd Lo dvinling water analyacs and Loy Alamos projest vnle,

TR Ly Adannes prejects smmple mintix apike wod s3mple maniia spike duplicate far o

anic analysis are not ceguiced, howeve

ey will be smalyved i requested by the client.
Foor tncapnnis snalysic somple sutnix Juplicate is na requivad fue Los Alsmag froject hut will be ang Iyzed vpon request by ahe elicm,

wipver BSEL
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conczntration and clzanup procadures on subsequeni duvs would be considderzc one samolz

lot for QC purpases

For znalyses where no sample extraziion or preparation is required. the number of

samples that can be analyzed as one st during 2 24-hour period will determing the

numbzr of samples p2rosample lot for QC purposss.

the Project QA Coordinator may insert

Whzn required by the specitic projzet QA Plan,

i a swmple fot either 1 spiked sample o o duplicaz of o previousty analyzed sample for

QC purpases. The Project QA Courdinaior will maonitar the resulis of this samplz o

2asure that the analysis mez2is QA criterin for the project,

Blind QC check samiplas are analyzed by (he laboratory seminanually 1o evaluatz the

tzboratory’s overall svstzn 1 the blind QC cheek samiple data arz not acceptable, rasulis

will bz reporied inthe QA report o FNER,

Spikzs will be placed nto sample muirices Toe all annlvazs except pH. residues. specific

conductivity. and nibidity. Samples will be sphit o dupliciies. spiked. and anaivzzg,

The relative-pereent difference benwveen the spike and the replicnie 5p§f<: will b2 uszd 1o

ass2ss analytical pracision, Selection of the sample 1o be spiic and spiked may be mads

0y the client or by the laboraory,

Control spikes (standard muairix spikes or QC check siandards) will be placed into

standdard mawrices for all analyses except pHL residues, speciitc conductivity, and
wirdidity. This spike will be used © control the method and verity the calibration
standards. it an ICV is ot analyzed. A sample replivate will be prepared and anzlyzed

cific conduciivity, and turbicine,  The relative-pereent ditference

for pH. residues, spe

peivezzn the samiple ana the replicars will be used o assess mnbviieal precision,



ar
(=5

ltis ESZ's policy to control sample analyses on those QC criterin that are acwally und
the control of the technicians and analysts periorming the analyiical procedure,
Therefore, emphasis is placed on calibration. method blanks. and QC check swandar
(standard matrix spike) resulis. \When these are within criteria. accentable miethod
erformance is documented. Sample mairix spikes will be reported and evaluated for
precision and accuracy but not necessarily uszd for meihod control. A sample matrix
spike that has recoverizs outside of criteria mits will be evaluared ngﬁinst other available
QC data within a bateh to determine it the method is in control and if sample flagging is
warrantzd. Failure of a sample matrix spike (o achizve the acceptance eriteria when 2 QC

check sample in the same baich has acceptablz.recoveries ofien ducumznts only that the

method employzd is not applicable 1o that particular matrix, not that the method is out of

+
control.
In the following subsections. thase criteria mirked with an asterisk () will be usad to
comcrol the sample analysis. Precision md spike recovery cheoks are discusszd in furthar
czeail in Szetion 114, Tn addition w the QC samplex speciiizd i the following

sudszciions, fizld QC blanks must he preparad and analyzed ax deseribed in Szetion [,

LRI GCNS MININIUN QC

For GC/MS analyses. the following minimum QC checks will apply. except for CLP

SOW;

Lo Al samples spiked with surrogaes,

2o Atlenst 5 pereent spikes in sample marix (‘.\15) with sclected analytes and
surrogaizs will be analyzed (anndyzed oniy i requested for Los Alamos
project),

3. At least § percent dupliciie spikes in samplz matrix (MSD) with selectad
analytes and surrogmies will be analvzed (analvzed only if requested for Los

Alamos projesi.

AClast 5 percent QC chieek spikes in bluak nuriy with selectzdanalytes and

surrogates will be unalvzed,
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At least 3 pereznt method blanks spiked with swrrogates will be analyzad,

One calibration siancard will bz run daily. Response factors must be within 23

pereent (20 pereent for EPA A23) of initind calibration response faciors for

szlzctzd calibration check compounds. Response faciors of the SPCC must bz

> 0.05 for EPA 8270 and >.0.30 tor EPA 8240 (0.25 for bromoform)

Instrument tning protacols will be performed and be within criteria prior to
analvsis,

Contmumng cabbraton sindwrd will be mndvzed a o frequency of 5 pereent,

GC AND HPLC MININUN QC

For GC-nonvolatiles, GC-volaiiles. and HPLC analyses the following minimum

requiremenis will apply. excepi for CLP SOW:

R

“

L)

e

(9]

A samples spiked with surrogate, I apeeitied by the method.

At i::xst 3 pereent spikex in sample mairix (MS) with selected analyies and
surrogate(s) (i applicabled will be analvaed (analvzed only if requested for Los
Alamaos projecy |

At least 3 percent duplicate spikes in sample nuirix (MSD) with szl2cied

analytes and surrognee{s) (i applicable) will bz mnalyzed (analyzed only if

requesizd for Los Alamos project,

At fzast § pereent QC cheek spikes in blank mawix with selecied analytes and
surrogate (i applicabley will be analvzzd,

At least 5 percent method blanks spiked with surrogaes (it applicablz) will be

analvzzd.

Al feast three standards or the number of standardys specitied by (the miethod

will bz anualvzed as 2 standard curve,

Correlation coetTiciznt of the standard curve will be zqual o or grzaier than

0.995.

Samples will be wihin conceniration vanes of the standards,
Midleve!l calibeation standards will be x‘:p:v:x;:d BOmininm intzrvals of every
20 samples and ar the end of o run, and responae o the conirol analvees musi

b within 13 percznt of inital response for GO 23 percent or NP dzizcior)

PO percent o inttiad rospanise for HPLL
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Detection limits for each parametzr will-be determinegd and checked to ensure

they mieet limits specified for the fizld group.

/

I'T.1.3 TRACE METALS--ATOMIC ABSORPTION AND [CAP SPECTROSCOPY

apoly.

i-J

[

da

NMINTNIUN QC
For each bateh of sumples analvzzd by AAS or [CADP, (he

2xcept for CLP SOW:

= lullowing OC checks will

At least 5 pereent spikes in sample mueix (MS) with selecied elemenis will be

analyzezd.
At lzast 5 percent duplicate spikes in samplz marrix (MSD) with salzcted

elemznis will be analyzed (analyvzed only if requestzd Tor Los Alamos project).

At lzast 5 percent QC cheek spikes in blank muatrix with selected elements will

be analyzed,
At lzast 5 percent mzihod blunks will be analvzed.

At lzast three standards or the number of studards specitizd by the method

will be analvzed as a standard curve,

Correlation coztlicient oi the saandard curve will bz equal @ or grzaier than

0.995.

Samples will be within cancenteation range of the sandards (or of the ICAP

instrument),

SMiidlevel calibration standards will be repeated at minimum intervals of every

20 samples (10 samples for Los Alamos project) and 2t the end of a run. and
responsez of the cuntrol elements must be within 20 percent (10 percent for
ICAP and GFAA) of true value,

At feast 5 pereent filter blanks will be analvzad with all flizred samples,
Detection limits for 2ach <lement will bz determingd and checked 0 ensure

thev meei limits speciiiad toriliz gkl group,

et
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MISCELLANEOUS METHODS MINIMUN QC

ror zach batch ol samples analyzed by jon chromaographic, colorimetric,

spzetrophoiometric, turbidimetric, IR, UV absorpton, radiochemical, and twimerric

methods (zxczpt

for pH. residues. specilic conductivity. turbidity. and DO), the fHllowing

QC checks will apply:
I

(%)

O~

At dzast 5 percznt QC check spikes in standard magix will bz analyzad.

S percent sample mutrix spikes (MS) will be analyzed,

At fzast 3 percent duplicate control spikes in sample muairix (MSDY will be
analyzed (anadyzed only iF requested Tor Los Alumos projzct),

For radiochemistry methods, at least 10 percent sumple replicates will be
analyzed for drinking water samples and Los Alamos projzct.

At lzast 5 percent method blanks will he analyvzed,

At least three standards or the number of standards specitied by the method
will b analyzed as a2 siandard curve,

Correlation coztficient ol the standard curve will be equal w or grzaer than
0.995,

For radiochemistey methods, pzeformance cheok stanclueds will be analyzed
and background checks perfurmed at the required {requency.

Samplzs will be within concentrstion ranee of the siandards,

Midlevel ealibration siandards will be rzpeared at mininum inizrvals of every
20 samiples (10 samples for cvanide for Los Alamos project) and at the end of
a run, and responses must be within 20 percent (10 percent for cyanidz for Los
Alamos project) of truz value,

At lzast 3 percent flier blanks will be analyzed with 511 filiered samples.

Dzizction limits for analytes will be determined and checked to ensure they

mzet limits specitied for the ficld group.

For each patch ol sumplzs analyzed for pH. rexiduzs, specific conduciiviie, turbidity, and

DO. the fullowing QC checks will apply:

[

AU lzist 3 pereent sample replicies will be mnabvzed,
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2. Atlzast 5 percent mzthod blanks will be analyzed,
3. At least 5 percent filter blanks will be analyzed with all filtered samples.
4. Detection limits for analytes will be determined and checked to ensure they

meet limits specified for the fizld group.

fesot

5. Continuing calibration standards will he analyzed aca frequency of S pereent.

1.2 ROUTINE METHODS USED TO ASSESS PRECISION AND ACCURACY

11.2.1 PRECISION

Precision is a measure of agrezmen among measurements performed using the same (23¢

[ 3]

procedurs. Precision will he assessed far applicable parameziers by caleulating the RPD

"ol two duplicate spike samples as follows:

where: Ryand R, = concentruiion of Replicate Spikes 1 and 2.,

respectively,

This calculated RPD value is compured 10 the eriteria specilizd in this LCQAP.

procedures used (o determine the precision trgeis are listed in Table 1]-2.

11.2.2 ACCURACY
Accuracy is the deyree of agreement betwezn 2 sample’s trget value (known

concentration) and the actual measured value. Accuracy for this project is measurzd by

caleulating the pereent recovery (R) of known levels af Spike compounds into appropriate

sample matrices.  Percent recovery is caleulated s follows:

Lehn i iSpikasanpleono,

B - (Sa

"

“)



The following equation is an examplz of how this wauld be calculated:
I 'mL of spike with concentration of 100 pob
[0 mL of samiple with concentration of 10 ppb

spiked sample concentration of 20 ppb

=100 =100
100x 100 :

(203 (220 - (20 (20) L1 npn 2120 L ingmerpens
(1) (10 .

Each caleulaied R value is comparzd to thz accuraey eriteria listed in Szction 5.0. The
accuracy ranges provided in Section 5.0 are based on the mean accuracy measured or
expected (based on EPA data) for each parameter plus ar minus three standard dzviations
of the mzan. The procedures used o delerming the aceuracy trgeis are listed in Table
FE-20 17T RPD or R valuzgs for standard spikes or sample marix spikes within a bawch do
not mae ncczbmn:e critevia for QC check samples as specitizd in Seciion 5.0, resulis
rzportzd for samples in this batch nuy require Magging and/or re-analysis, The
Laboratory QC Manager or designee 'will bz notified and the nzcessary correciive action

implementzd.

123 CONTROL CHARTS OF ACCURALY

Control charts will bz maintined for stndard lboraory spike samples for FDER, Navy,
and othzr specified progrums. Inital control charts are prepured using historical ESE
data, or are derived from published EPA meihod diwa it suilicient inhousz data are

unavailable. Control chart limits arz updaced yearly or morz oftzn as nzzdzd using

historical data,

Conwrol charts are graphical "pictures” that demonsteate statistical control, monitor rends
in A mezasurement process. and dingnose 1o mezasurzniznl problem,
The formulas used 1o esiablish and maintain contral chares for stndard bhoratory spike

QC samiples are as lotlows:

USL-, = X + 33D
UWl- =N+ 25D
=N- 25D

LAWL-
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Standard devintion of the mean.
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= mean of the recoveries of the laboraary spikes.

e control charts.
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and Aveuraey Tiurpels

Canacentrution

Alcthod Refrrentes

Method Purpuse Level

Sample Precision NA STMD22106. ASTMD 32974, 110.2,

Duplicute P10 SN 2330.360.1, 150.1, 9040, 90435,
JOWL T, 1601, 160.3, 900.0, 903.1, 904,
uns, o4l

Stmdderd Moels A our Lo Lowdt TaMpO 270D, T 28L 2 N sl

Spi&" (QC L hzok
Standird)

Sawmple Mutrix Accuracy

Spike

Mud Level

Hf‘:‘h Level
Lowe Leavel

Mid Level

200.7, 202, 20402, 206.2, 208.2, 210.2,
U2 2R, 219,02, 22001, 239.2, 243.2
24500, 2402, 288,10, 272.2, 27301, 279.2
283,20 286.2, 001U, 7020, 70.11. 7060,
T TEALL TH91, 7201, 7200, 7210,
7421, 7200, 7470, 7‘71 7480, 7610
7770, 7R'1, ‘\IU 0. HACH 8080, 333
GU. \UU 3.3 ‘»"x 2. 9200, 350. !
R C PP 3201, 363.1, 3701,
3734, .s7o.2. QuR0. 3031, $060,

3.1
7196, 3302, 130.2,
42001, 9066, 423501,
QT3 9020, Y000, 93]
S0aL0, WOS, 0.5 2L 504, 305, 507, 3151,
601, 8010, 602, 8§020. 60-,
R, 603, 6006, §06l), 608, 617,
SustLolu, N3, 613, 8130, 622, 614,
J140, 622, 8240, S200. 625, 8270, 632,
61208120, 619, 633, 643, S350, UW32,

S30.1.
DITEAN

S5

LAWI2L 3470 03001 (Muod)
VU3 Y20

TA81, 2702, 7740, 286.2, 7911, 8240
200.7, 202, 204,22, 206.2. 208.2, 210.2,
213,20 208,00, 2192, 220,01, 25392, 2452
245,01, 2492, 238.1.272.2, 29301, 2792
IR32.02RG.2. 6010, 7020, 7041, 7060,
T TENLL TN 72017200, 7210, 7421,
TaGi, T4 AT, JASG, Tui, T,
FRAL 1000 HACH SGU0. 3333, 9010,
300, 323303332, 9200, 33001, 3512,
CORLE D 5200, dnd 2700, 3754,

STOL L AL A0S, enu. 33001,

Tron, dag .
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areets (Continted, Page 2 0 2)

Pumose

Concentration

Level

Method Rzlerznves

Preciston

Sample Mutrix
Spikz Duplicute

Hich

Lo

vel

o flevel

.\lld Lx'\k‘:

Hivh

{

wy

vel

130.2, 413/1. 9071, 9073, 420.1, 9063,
*25.1, 4181, 9071, 9073, 9020. 900.0,
9310, 9315, 904.0, 905.0, 908.0,501.2,

S04, S0SS07, 50501, 524.2, 5301, 601,
010, 602, 8020, 60, 8040, 603, 606
SULC. LUSL LT BBAGLD. S 1T

SIS0, 622,014, S140, 624, 8"40 8760
(G235, 8270, 632,612, 8120, 619, 633, 643

SIT0LUWSRLD LWI20 547, 630.1 (Mod)

DI RSN RING!

TA81, 270020 77400 286.2. 7911, §240

2020 204.2,200.2, 2082,
2U205000219.2, 22000, 239,
249.2, 25381, 272.2, 273,

280.2. 6010, 7020, 7041,

20,7,
20,2213
2AN2.045.

279.2.

—I\)

I
2852,

7060, 7091.7131, 7191, 7201. 7200, 7210,
720, 72060.7470, 7471, 7480, 7610, 7770,
7541, MU0 HACH 8000, 315.3, 9010,
00,0 325,53 333.2.0200. 330, 1, 351.2, CE
NI P 3-200, 365.1,370.1, 375.4, 376.2.
U, 0301 A05.1.9060, 530,01, 7196,
a0, l‘\() ". 41519071, 9075, 420.1,

l)un(n 423010 418019071, 9073, 9020,
DISENIR ‘),\ Hl. DA, 004.0.905.0,
QUS.OLA0T.2. 504, 303, 307, 515.1.524.2,
SSELL 66, S010, 602, 5020, 604,5040,
605, 6U0, S0, 6US, 617, 8080.610.5310.
G615, 8150, 622, 614, 8140, 624,
R240.8200, 625, 8270, 632, 612, 8120,
G1Y. 035045, 3350, UW32, LWwi2, 347,

(ORI {Mad)

DU, 9520

Lo Level
Mid Level

Note:

iy,

i

Hivh Level

The meun fzvel between tie reportiny it ad tie upper end ol G

= Conceatration from the reparting bt o 3 tines the Jetevtion limit,

z lincur

Conceatrition at the upper end ol the linenr ruttye.



An out-of-coniral situation for accuracy control charts may be indicatzd by the following:

I.  Any one point plots outside the conitrol limits,

[ 3]

Any eight conszcutive poinis plat on the same side of the mean.
Any six consecutive points trend in the same direction,

A cyclical pattern is evident.

Lo

Any three consecutive points plot within the control Himits but owtside the

warning limits,

The occurrence of any of these events will be investigaizd: correciive actions will be
taken as required (o return the system o siate of stadstical control. All corrective

actions will be documentzd.

1.3 AMETHOD DETECTION EINITS AND PRACTICAL QUANTITATION

LINITS
J13.0 METHOD DETECTION LIMITYS (MDLS)
The datzciion limit of the mzihad is the kowest sumple cancentration which can be reliably
racoverad and mezasured in the samiple muawix with o low backzround level. To determine
absoluie MDL. statistically based procedures wre availublz from EPA mizthods. The

MDL studizs will b2 performad annually.
The detection it 15 delinzd as follows for all mznsurements:
MDL = () e, = 0wy § S

meihod dzrzction Timit,

where: MDL =
S = standard deviation of the replicate analyses, and
! = Students t-value appropricue 1o a 99-pereant

(n-1, e, = 0.99)
confidence fevel and o standurd devintion 2stimatz

wih - b degrees o frecdom,

The reporting limits in Section 5.0 wre derived from MDLUs,



LCQAPI292
Szation No. 11

Dute 05/17/93

SAERIA e

o} A R A
Fage 12 of 14

11.3.2 PRACTICAL QUANTITATION LIMNIT QL)

The PQL is defined as 12 times the standard devintion that is derived from the proczdures

used to dziermine MDL,

1.4 COMPLETENESS

Complateness is not an FDER rzquirement but is an ESE-required ohjective,

Complztzness is define d by EPA as "nmensure of the amount of valid daca obtainzd {rom

A mzasurement system compared 10 the umount that was cxpzated o be obiined under

correct normul conditions™ (EPA. 1980). & completeness of ot least 90 pereent for each

paramelzr is the objzactive for this proje . Following completion of the analytical testing,

§ae

pareent completeness will be calculied as follows:

Comiplztznzss (%) = # of valid v valuzs reparied 100
. P ; T X
or paramizizr y ot samples collzeted for analysis of y

[ compleatenzss is fess than 90 pereent for any paramerer(s), the Project Manager will be

notified immediaely. The Project Manigzr is responsible for deisrmining if resampling
will be nzcessary 10 maet projeci objectives and will inform (he Project QA Officer and

Laboratory Coordinator of the decision,
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12.0 DATA REDUCTION, VALIDATION, AND REPORTING

12,1 DATA REDUCTION
Data trensfer and reduction are essential functions in summuarizing information to suppoc

conclusions. It is essential that these processes are performed accurately and, in the case
of data reduction, that accepted statistical techniques are used. ESE will use its in-house-

developed CLASS™ for data management.

IT applicable. example caleulations must be included with the analytical method (o
facilitate review. The entry of input data and calculations should be checked and the
signature/initials of the analyst or individual entering the dam and reviewer(s) should
accompany all data ransizrs with and withowe reduction,

For routinz analyszs performed at the Guinzsville Lubormory, sample response datz will
be enterad into CLASS™ by the analyst or other desiznatzd individual(s). Thz computer

calzulaies the foliowing:

s

I, Linzar, quadratic. or logarithmic regression ling for standards,

(RS ]

Cozfliciznts of variation for replicies,
3. Spiked recoveries,

Refzrence sample concentrations, and

o

5. Sample concznirations.

Linzar or quadratic equations will b2 uszd o caleuiate inaf daea for laboratory analyses

requiring a calibration curve:

s

Concentration = Intercept + M (Rezspanse) + M2 (Response)

The equation used (o calculate final datn is dependent on the lincarity of the standard

curve and methad of analysis.



Purgeablz organics by GC/MS are caleulaced as follows:

(ANQ)
(REJANPY)

Concentration (pg/L) =

where: A = area from the extracted ion prafile of the primary characterisiic
ion for the trget analyte in the sample,
Q. = quantity of the internal standard [nanozrams (ng)],
RE = response factor (see Szction 8.0).
A = areafrom the extactad fon profile of the primary charactzristic ion
of the intzrnal standard in the swnplz, and

PV = purgz volume (mlL).

Semivolaiile organics by GC/MS are ealeulued a5 fotlows:

(A0, | l
Concentration (po/L) = ‘ — % T —— \DF
) {~.) (RF) FE volumes

wherer AL = area from the extracted ion profile of the primary charactzrisiic jon
for the targer analvie iy the sample:

A = arza from the extracted jon profike of the primary characteristic ion
ol the internal standard in the sample:

quantity of the internal standard (ng):

o
!

RF = response factor (s22 Section 8.0
. L Volune injecizd (nl)
Foo= Iracion extract analyzzd =

extract volume (pL):

volume volume i extracied sunple tmb); and

Pl extras
voluwme for intzction (ml

dilution facor =

DF

il

extract volume prioe v dilution (mly.



