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SCOPE OF WORK

The putposs of this conttect is to ptovide EPA with chemicel snelytical
services neing ipnductively coupled plesma (1CF) amiseion spectroscapy,
flamelsss end enld vapot stomic shaorpricn specrroscopy, snd several specified
inorgenic techuiques fot the sralysie of field samples, the majority of which
vill be hszardous uaste disposal site samples. These samples are sxpected to
conrain hazsrdous substences in concentraticns renging from parts per milliom
to 15T of the total] sample. W%hen sn analvte cencencration excaeds the
calibratad range, resnalysis of the prepared sample after sppropriace dilutioem
is Tequiraed,.

Procedures spacified harsin shall be used in the prepsration and snalysia of
agueocusa, noodqueous, solid and wultiphase samples for the pressnce and
quantitation of up to 24 indicated alapents and inorganic species, The
Contractor shall empleoy safe handling procedurea and generally accepted good
laboratory practices in the performance of contract requirevents and shall
fellow the qualiry assurance/quality control progrem specified herein.

Ths data obtainad under this contrect will be usad by EPA to dergrmine rhe
exiatence and axtent of threata to the public end the anviroument posed by
hazardous vasts disposal sites. The data may be used in civil and/or crimiuval
litigacion which requires the stricteat adhereucs te chalrof-cuatody
protocol, document control, and qualiry asaurance procsdures.
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General Requirementca

Tha Contraccor shall uss proven instruments and spproved tl:hniqu:i ta prepaca
sanples for aualyais sod co identify aod massure the slemanza and icotrganic
spacien presantad in Exhibit C.

Tha Contractor shall parform sll snalysas including necaseary sampla
praparacion precedurss aa prascribed im Exhibit D, whils edhering to

requiresance for sample containers, prassrviation protedures sod maxiouw
heldiog tizes in Exhibic F.

Tha Contractor shall follow the designated qualicy assurance and quality
control prorocol {Exbibic I} snd shall employ chaimof-custody and document

conrrol procedures in all aspecte of sample bandling and documentation sa
spacified io Exhibit 4.

Following sample soalysia, the Contrector shall perfora date reduction sod
shall report analytical activities, sampla date, and quality control
documeotation as designatad in Exhibit B.

This analytical activiry uaing proceduras spacified iz thia SOM will idantify

aod quancicate che parasmmtars apecified in Exhibit C in sicgle and mpltiphasa
hazerdous wvaste saxples.

Specific Requirements

Tha Contrsctor ahall provide the rTequired analytical sxpertise and inetTumen—
tation for snalysas of the alements and fcorganic specisa eqmal to or higher
than tbe detaction limits specified in Exhibit C. 1n Exhibit D, EPA provides the
Contractor with che spacific ssmpls preparstion tachaigues and analytical
procedurss to be used along with o procedural rationals snd o echemaric

flow thart depicting the complecte low level-mediya level ioorganics analytical
achems,

The Contactor shall analyze samples within the maxipue holdiog time epacifiad

in Pxhibic F eweno L{f thess tizas are leas than tha caximm J0-daF cempletion
cize allowed in this contract.

Rots: The Concractor is sdviaad that the sawmples received under this contract
may contalo higher {(greacer thac 10Z) levals of organic and inorganic
maceriale of unknown strucrure aod coocentrsticn and should be haodlad
throughout the analyeia with appropriata cautien.

Mathods for preparacion of aquecus, nom-agquecus, solid and sultiphase samples
are prescribed in Exhibit D. Pursuant sample snalysis is indicated in threa

"separate Teblas (Exhibit C} to identify and quantify up to 24 slemente and
Inorganic apeciss.
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For gach sample received, che Coatrtactor may be required to perform the
analyses described io paragraphs 1., 2. end 1., following. (The documen-
tacico that accompanies the sample(s) to the Cootrcctor facility shall
indicate specific ‘analyrical requirements for thac uample or &arC of
samples, by ctask and by specific rarget paramecers.) : - Tm e e

For the purpoasm of this cootract, che snalywia of s sample is defined e» any,
or all, of tha tanks snd constitusnts identified in Exbibicta C and D, and
related QA/QC an apecified ip Exhibic E.

HOTE:

l.

3.

All QA/QC requirsments are ao ifnherent part of this coacracr
requirement aod are inclinded io the contract bid price.

In E¥xhibit D, che Eovirormental Procaction Ageancy (EPA) provides the
Contractar with spacifiz saalytical procedures to be used. These ioclude
instructions and refareccea for sasple preperstion of aingla phase and
oulriphase samples containing low-to-medium conceutrations of {norganica
for ICF savalysis or alvarnace method specifiad (Taak 1), flameless and
cold vapor AA soalyais of sltarcate mathoda ppecified (Tank 1), ecd ochar
inorgeulc sralysaa (Taak )). The idgntificerion and quantification of
alements shall be accomplished using ILF spectToscopy of altsroace
nethod for thoae elements i{ndicated in Exhibizt € onder Table 1, and by
oeing flamelesa and cold vapar AA spectroacopy or aliernate methoda for
thode elemants iodicated in ¥xhibit € undar Table 3. The inorganic
campound parameters (Tabls }) shall ha analyred by tha 1nd111du.1
proceduran specified in Exhihic D.

The Contrector shall establish and use on s continuing basie QA/QC
pracedures Lncluding the daily of (an required) mors frequear use of
atandard refsrences solutiona from EPA, the Naticonal Bureau of Srauderds
or aecondary srandarde traceable thereto, vharsa available ar sppropriate
conceotrationa, i.e., standard solutions denignad rfo insure chac
operating parametars of equipweur and procadures, from sample collection
chrough ideutification and quamrificarion, produece reliabla data.
Exhibit £ mpacifies the Qi/QC procedures required. Additional quality
aasorance snd qualicy control will ba regquired om & quarterly bagls in

the form of Intarcomparison Strudy Samples submitred by EPA for snalywis.
(See Exhibir E.)

Tor tha purpose of tbis coarrazt, one sualyaia onit by ICF epectroscopy
ahall he considered the eoalyais of the appropriate blank samplas and
standatda (with the frequaczy apacified in Exhihir I) and tha sample fot
one or wore paracetera listed in Exhibir € uoder Tahle 1, One analysis
woit by flamalesa aod cold vapor AA specttoscopy 1e the analysia of the
approptiate blank samplas and scandardas {with the frequancy specified fn
Exhibit X} snd the sample far one st more elemenr listed inp Exhibic €
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under Teble 2., TFor Table ), the messurs of one or more inorganic
conpounds apd blanks and standards (with the frequency specified in
Exhibit E) will be considered ap one analysis upit. A full sample
analysis shall ks considared cna or more of rthe snalysia ucits defined
sbove. Duplicate and spike stalyses shall sach ba considered a separste
full sample analysins.

The Conrrecter ahall be reapoosible for sny haodling or processing
required for the receipt of sanmpls shipments, includipg pickup of samples
8T the nesrsst servicing airport, bua station, or other carrisr ssrvics
within rhe Contracror's geogrsphical srem, Sapple shipmencs shall be
picked up by rhe Contrsctor within twanty-foyr (24) hours of
nocification. The Governmanr will pay reascnabls costcs for the return of
sample containers.

Defipition of a Sample

A sample congiste of all components, parhapa more than ooe phase,
contained {zxids appropriate receprablas. MNore than ome contaliner may be
peed for a single sample; individual containers may contaln preservarives
for different snalyain portions. Concainera may ba glass or plastic.

The Concractor shall sdhare to chaln=of=-cusrcdy snd documenr contrel
procedures describad in Exhihit G. Documautsrion as described therain
shall be required to sahow that all proceduras are belnog strictly
followed. Thia documentation shall be reported for each sanpls as
specified in Exhikit B.
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REPORTING REQUIREMENIS AND DELIVERAELES

The contractor shall provide reporte and ochar deliverables specified
haraucdar. Specific reporca are dascribed below. The matrix whieh followa
the roport deacripiions gives dalivery schadule and reporc distribution
informartion, including addresses for report designsas.

Reporr Descriptiom

F Weekly Progreess Reports - Tabulation of samplas received, date of
receipt, and » cabulacion of probleams encountared.

B. Sample Data Peckage ~ Data Teport packege for analyeas of aach
sample {including all raguired QA/QC~Exhibit E) ehall includs:

1) Tabulated resulrs in ug/L or mg/kg of weere
(identificecion and quanziry) of the specified analyaea
(Exhibir D), wvalidated and signed ip original signature by the
Laboratory Mavager, aod reportsd on Forma I-IV,.®

2) Analvrical resulre for waste and exrract spikes, duplicates,
scandards and reapent blanks on QA Forws II, II1, IV, ¥ and ¥l.

3) Tabuletion of curtent caleculared instrumenr detecriop limita as
decarmiped by rhe laborarory reporred on the appropriate Q4
form.

4) Tagible photocopy of raw dara (meesurement readour record) with
sufficient lpformetion to unequivocally ildenrify:

a) calibration srandarda {[including prep data)
B) calibracion hlanks
c) procedure/merhod hlanke

d) asamples (by EPA numbher) and any arypical dilution

¢} duplicates

*ln the event the Laborarory Manager cannor validate all data reported for
aach sagple, ha/ahe will provide a derailed dascription of the problems
saspciated with the sauwple.
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f) spikes {indicering stendard soluticns used, final spike
concentrations, volumes Lnvolved)

§) any {nscrument ad fuatments or spparect anomslies om the
meayureoent record

Information shall 1nclude o key bto sbbreviationa, wicth responses
units stated, and, where needsd, wirh a croes refarence to EPA
sanple mmbers.

Results of Intercomparieon Studvy Sample Analyses

Tabulation of snalyricsl resulte for Intercomparison Study Sample
analyses includes all requiremence specified in B, above.

Documenc Control and Chaipn=of~Cusrtody Package

The Document Ceoarrcl and Chain-of-~Custody package includes all
laboratory records received or generated for a specific case thar
have oot besn previcusly eubmitcted te EPA as a deliverable. These
{tame include bur are nor limited ro: weawmple tags, Custody recerds,
ssople tracking records, aznalyers leghcok pages, bench sheets,
inarrupent resdout records, computer printouts, raw data summeries.
inscrument logbock pages, correspondence, and the document inventory.
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CONTEACT REPORTING SCHEDULE
DELIVERY ) BEGION/
REPORY # COPIES SCHEDULE SMO{1l) EMSL~L¥(2) CLIENT(})
A. ' Waskly Progreaas 1 Waskly I
Report
B, Sapple Data L 30 dayw from X 1 X
Packaga recalpt aof
samplag
C. Resulre of Inger- 1 10 days from i
comperison Sctudy racalpt of
Sapple Analysoes aamplan
D. Document Coprrol 1 7 daye from X
and Chaip-of-~ uritten request

Custody Package

by C.0. or SMO

REPORT DISTRIBUTION ADDRESSEES:

(1) U.S5, Envircamearal Protaction Agescy (2) D.S5. Eavironmental Protecrios

Coucract Laboracory Program
Sagple Manapement Office (5MO)
P,0. Box 818

Alexandria, VA 223110

Ageacy
Envirpamesctel Monitoring
Syatems Labsratory (EMSL)
Las Vegam, BV 89114



{3y U0SEPA REGIONS:

REGION 1

DSEPA Haegion 1
&0 Weatview StTear
Lexington, MA 02173

REGION II

USEPA Ragion 11

544 Divigien

Woodbridge AveDus

Ediscn, New Jergey O8837

REGION IIT

USEPA Region III
Curris Building
S$ixth agnd Welmut Scrests
Philadelphia, P4 19106

REGION IV

USEPA Reglom IV

S6A Divigion

College Starion Road
Achens, Georgia 30605

REGION V

USEPA Regiom V

536 Sourh Clark Screet
Tenth Floor, CHL
Chicago, Illincis 60605

Exhlibit §
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REGION V1

DSEPA Hegion VI

First Iorerpatioval Building
120] Elm Streec

Dallaa, Texas 75270

REGIOR VIl

DSEPA Region VII

S4&A MMvision

25 Funaton Road

Kansae Clcy, Kansas 66113

REGION ¥IILI

USEPA Region VIII
1840 Linceln Screet
Deover, CO B0295

REGION IX

USEPA RHegion IX
215 Fremont Scresc
San Franclsco, CA 94105

REGION X

USEPA Reglon X
1200 Sizcth Awenue
Ssafrle, WA 98101
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U5 ENYIRONMENTAL PROTECTION AGENCY

HWI Sample Maragement Office Sampie No
P.0O. Box 313 — Alexandria, Yirginia 22313
© o 3{357.24%Q FT5 E-337-2850

INORGANICS ANALYS1S DATA SHEET

ll

LAB NAME CASE NO,
LAB SAMPLE ID. NO. QC REPORT NO,

TASK | (Elements m be ldentified and Measred)

ug/} or mg/kg ' ug/l or mg/kg
{circle ane) (circle one)
1. Alumirum 18. Zime
Z Chroemium 11. Boren
). PBarium 12. Vanadium
8. Bervlium 13,  Silver
3. Cobalt
6. Copper
7. lron
8. Nickel
‘ Manganeye
TASK 2 (Elements to be identified and Measured) .
/1 o mg/ig u?_f_l or mg/wg
circle one} circle one)
1. Arsenic 3. Mercury :
2  Amimsny 6. Tin
). Selenium 7. Cadmium
4 Thallium 5. Lead
TASK ) (Elements 1 be Identlfied and Measured)
u?,f L or mg/kg
circle one)
v Ammonia
2. Cyanide
). Sulfide
COMMENTS:

Fora I
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Inorgenics Quelity Assurance
C REPORT KEY: .
Cave # ~ _—
Sample f - -

CONTRACT REQUIRED DETECTION LIMITS:

Table 1: Tahle 2:
{es/L) {ug/L)
Al 200 ) 5y 20
Ba 100 An 10
Be 5 cd 1
B 100 Ph 5
cr 10 Bg 0.2
Co 50 S« i
e 50 - . 10
Fe 20 S5n 20
Mn 15
FL A0 ' _ Tsble 3:
Ag 10 {ug/L)
¥ 200
Zn 10 FHEy 100
-l 1o
s 50
FOOTHOTES :

(1} Spika less theo 10 percenz of sesmple cZoncentrscion.

{2) Lloms of snalyte during digesticn procedure raaulted in low
recovery; Bndlyte ie wolatile.

{3) Detecticn limit raised dne to Baople marrix interference;
sctual detection limit ip bracksted [].

{4} Sample intarfersnce precluded analyeis.

Note: BResults repcrted in breckats [] reflact walues calculaced which are

below reguired derecrica limits, bur abova insrrumentesl detection
limice.

Form 11
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IRORCAMCE QUALITY ASSURANCE

|

TASE [1/COLD vAPOR

Cast * - O AEFONT x -
ATTOMLE AS10RPTION
T O0F AU e DaATL: .
LAk x LT B — -yt
NETEREACE Fouxe |
[ fTARQARND TRUL \
iTrAe CALLIRATION . _—
VERIFICATION SOUALE e - % AEEDYERY | |
BLARE Vi LE REILLTS f
MILFAALTIDN
pvor ATt ] j
PEFARATION i l
iy | v 1
LTANDARD i #qumg :
LUITION TAUE ! _,
Wunze: [ % aezavear | |
n —
O TAUIRG TTERDARD FOung : i
ChL/EMATION SRLUTION T ThUE | j
WERFICETION , J
) soyNCY: = ALCTVERY ;
TTANCAAD T i
HBiLrhde ) THUE !
RyACL: % RECTVENY | ]
CTARDAKD FIURD 1
$OLUTION & — 'E
souRes: SRECIVERY |
LaserLl AREULT l
DUPLICATY !
. S DUPLEATY AESULT [
]
BUMLICATE o % |
Rt L ARSULTS VR J
DOMUEATI 2
1w, LT NEVLLT ]
Lo 1{
saMPLE NESULT t
it
SMEE WEIBLT
B AG EE ADDED i
. -
wRED | wagcoveny 1
bl LT | tawepaesir | t
hgLY | mxeapsus ] ]
BMPLEND b goEf aDDED ¢ |
X REZTVERY J |

Form ¥
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|ROAGAR]CS QUALITY ARLURARTE

casy x qCAEROAT = TAZN [1I/ANMDRLA
wTF il DATL-
LAR: LATLN = AMIDNIL imy !
NEFEMENEE rouRp
L STAKDARD
INITIAL CALITRATION TRue
VINFICATION T B % ALCOVENY
BLANL VALUE REEUL TS
PEPAAATLON AEBULTY
SLARK 1
IREPARLTION ——
BLanK 3
FTARQAND HO LMD
DLITION 1 Thut |
SOURZE: % RECDVIRY |
I,
CONTINUINE FTASDAAD Faund |
CALIBRATION LimIon 2 ™t |
VEAIFiCATIIS SOVACE: % NECOVENT ]
FTARQAND £OLND
L4MDN 2 L
SOURCE: % ALCIVERY
STANDARD rouna
BLUmand TREE E
HmuREE: % AECRYVENY ]
L | REEDLT
DOFLICATY 1
0. BUPLICATY REXILT
oL "
DoFLICATE atol
LANFLE RESFLTE T
TOFLICATT
N OWLICATY REMILT
0
paarL] MEETLY
PEE
ELE NEYOLT
AL D, SMEE AZDED
.
™mElp & RECOVENT
SaaPLE NEZOLTE SAMPLE RESULT
L 3 DWE ALEULT
MAFLEND. WINE ADDED
| = matoveny

Form VI
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INOREANICY QUALITY ARELRANCE

l

E — | T &:
s % AER — TASX NLCYANIDL
SOP AN gATL:
LAg: - JATRH = - EYRmGE iyt |
MIPERENEL Iﬁrnuuu
L STANOAND
IWITIAL EALIERATIOR TRUE |
wilEicaTinn WuRLL: % RELDVERY ,l
FEANE VALY RETYLTE |
PREFARATION {
LANK 1 AT
PREFAAATION
LIPLLY nauL T
TTANDAAD o0 j
HLJTIaN 1 TAUE [
AL X NICTVEAT |
"
CORTINUING Taagsnn *aung '
LLLIBNETION (R ¢ THUE |
VAR ILATION
SouRCE; % AEEDVENT |
LTANGARD Touny |
WLYTION 3 N uE
MWUNCE: % RICDVERT
fTAEdARND Fagmg
ESLUTION & TAGE
WYALE: % RECOVERY
ALl LT
QEMIELTE 1
. Lng. BEMALLTY AESULT
JurLLEsTL ol
SAMPLE KETUL
n LASPLE ARSULT
DamICATY ._4
- BUPLIATY RESULT
R
SawtLE NLSULT
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ELEMENTS DETERMINED BY INDOCTIVELY COUPLED PLASMA

EMISSION OR ALTERNATE METHOD (Task 1)

—  ———————  ————— =

* Elament

Aluni puz
Barium
Baryllimm
Boron

Chr cendom
Cobalt
Copparl
Iron
Manganess
Nickal
Eilver
Tanadiym
Zine

T ——

Drinkipg Watat
Criceria {ug/L)

1000
-(P)
s0(p) -

1000(0) (p)
g0{s)
soln)
={P >}
SO{P)
={3)

5000(0)¢p)

—r—

—
—

Required Decection

Limir (ug/L)

200+
100
5
100
19
30
50
50

15%
40
10
200
0

{8)¢econdary watar atandard. {P) Prioriry poliﬁ:lﬁ?. () Earerdous

Commtituent.

"gtection Limite of 100 ug/L and 10 wg/L ave desired for aluzioum sod

manganess, respectively,

tequired in the QC Secriop, Exhibic E, page l.

The limics schievad must be documanrted es






TABLE 2.

Exhibit C
Pags 2 of 2

ELEMENTS DETERMINED BY FURNACE OR COLD VAPOR ATOMIC

ABSORPTION, OR ACCEPTABLE ALTEEMATES (Tamk 2}

N—
—

 Element

Antizony
Argenie
Cadmium
Lead
Mercury
Seleniunm
Thallium
Tin

Drinking Water Hequired Datection
Criteria (ug/L) Limit {ug/L)

-~(P} 20

30(P) 10

10{P) 1

JO(P) 5

2(P) . 0.2

10(P) 2

~{P} 1o

- 20

(P) Priaricy

Pollutant

TABLE 3.

INORGANTC SPECIES TC BE DETERMINED (Taak 3)

Element

Ammonia
Cyanlda
Sulfide

{P) Prioriry Pollutant

~—

Drinking Water Required Detectlon
Cricteria (wg/L) Limit (ug/L)

- 100

=(P) ' 10

50 e

— e

** 4 deteerion limit of 10 wg/L is desired, and the imitc achleved muac be
docunented as requived ia che QC Secrzion, Exhibic E, page 3.
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Analynas
(Tasks 1 & 2)
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Acid
Digawcion
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Table 1 & 2
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Anslyues
{Task 3)

|

Spot Test
Het Applicable

Conducr Spoc Tescys

Spot Tast Fosicive

| |

Analyza for
Table )
Gompound s




Exhibit b
Analycical Methods ' Page 1 of 25

ROTE: Reference numbers appesr in paranthesea throughout chis seccion.
See paga & of this Exhibit for reference list.

1. Element Anslyses (Taaks 1| & 2). Acid clean labwars according to the EPi
vater macudl (l) ot an equivalent procadurs.

A: Parsulfate digestion 1is required before the mercury szalyais. Por
- aquaous axzples use (00 ml for the digesrion procedure (2). For othet samples
(aclid, noosquecus or multipbase) nee » 0,2 gram aliquot for the digestion
procedure (3). With multiphase wvmatas 2 representative aligquot can be
chtaiued by aeparating and determinisg ths cowponant fractions end by sdding
together the frectiovs ip the same proportions to preduce the aliquot for
soalyain. When a specific fractiono of » sultizhase wests ahould be used in
the digestion and apalysis, the cootainer labal will so indicate.

B. Digesticn procadure® described balow is required bafore the snalysis of
tlemants othar than warcury. Howvever, this procedure i{s nst required for
nonaquacus samplas (free of macal particles) migeible with methyl facbutyl
katone™™ (MIRL) or rylens vhen zpalysis is conductad by the approptiare
mathods {(#6) ueing stamdarda soluble in theee organic soclvents, VWhen matsl
partizles could ba present in the nonagquecus sazmples (e.x., used angine oil),

the digestion in the cited mmthod (6) {im required wvhan using the orgenic—
solvent alternativa.

For aguatys sszpies uss & 100-ml portion im a 13wl beaker for ths digestion.
For other ssmplas {sclid, ncoaguacys, mulitipbass) use s 2=gram portion in e
30~al beakar., Couments on multiphess szaples in peragrsph & apply hers also.
If reanslysis is raquested paing other amounts of the samplea {to schisva
lowar deteccion limite), epply charge as for s new sampla,.

In a hood (with the axhaust fen operating) add 10 wl of resgeot grads uitrice
scid {1 + 1) to the azmaple and evaporace the liguid to cear dryness vithout
boiling om = hotplats ic the hood, Lar sample cool & fev nicutea, add 8 =l of
concentrated nitric acid and again evaporata liguid to usar dryness withour
boiling. Let sample cool o fav mirutea, add I ml of ndtric acid (1 + 1) and
cauticysly add 6 ol of 30 hydrogen peruxzide. Wara tha saaple digest slowly
oo the botplata until effarvasoent reaction subsides. Rapearedly add l-ml
portions of 301 hydrogen paroxide and heat until digeation appesrs tomplets
(i.m. sanple sppaartanca remains unchanged). Lat sasple coal a fav mioytes,

add Z ml of micrie acid (1 4+ 1) end 13 ml af deionizrad wvater befora weraing
solucion co promcte dissolutiom.

Pilter the digest aod three 20-ul deionized water rinsings of the basker
through & Whatman #2 {or equivalant) filcer paper (wmshed with two 15-ul
portioos of 1% pitrie scid) finco & 100~al volumatric flask, Add delonired
vater to Che flaak wntil wvolumetric merk ia raachad, stopper Flask and invert
ir et least 3 tlipes Lo mix contence completaly. Analyse thbs paroxids digears

*Narived from an EPFA-Cincionaci procedurs
*di~mathyl=-2-pentannus
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of tha samples for the slements shown 1o Tables | and 2 (Exhibit C) by the
methoda indiceted. The methode for snalyriog the digeats wvafe selected to -
provide datection limits that are oc mare then 201 of che Dripking Water
Stendard coocantracisne, wvhate Fedarsal standarda exist.

Elemants listed in Tabla 1 (Exhibic €} are deatermined by flame stomic
absorption methods (7,8), a colorimatrie mathod (9} or by tha 1CP mechod (10)
vhile slements 12 Tahla 2 (Exhibit €) ate datarmined by furnace atemic
ahaorption mechoda {11) with the exception of mercury (2,31}, When che
coocantraticn of s Tabla 2 alement i3 a digest squale or axceeds 3 timaa the
flame aromic abaorpeion or ICP detection limite, msesuresments by theae machods
are ecceptahlea alternativeas £o the furnece atomic shsorption mathod.

2. Compound Aoalysea (Taak 3). Cysnide and aulfide analyais procedures
{(courtaey of NE1C) era apecifiad for apot tasta on hoth squeous sasplas
(Arcachments 1 and 2. peges 58 of this Exhibic) and molid samples
(Attachmenc 3, pages 9-13 of this Exhibir). When spot tests are positive
(of upon EPA requesc), quancicacive analyses are conducted for aquecus
samples (12 and 13) end aclid samples (accachments 4 and 5, peges li=-26

of this Exhibir). When samonia enalyeils in requesced, follow the specifled
procedure (14).

Uhen any analyte concentration (for any task) axceeda the calibrated rangs,
rsanslyza the prepared sampls after sppropriare diluticu.




1.

1.
.
'
5.
&,
7.
6.

9.
10,
11,

12.
13,

14,

Exhibicz D
Page & of 26

RBafersncen

Merhods for Chemical Analysin of Vacer and Wastes (EPA-600/4-79-020),
Hl:.li - i'I ,'-:'

Ibid, Herhod 245,1 or 245.2.

Thid, Werhod 245.5.

Fasaal, V. A, ot al., Anal. Ch;;. 48(3):516, 1976,

Merryfiald, R. N. and Loyd, R C., Anal. Chem, 51(12):1965, 1979.
Brown, J. R. at al,, Ansl. Chem. 352(14):2365, 1980.

Op. Cit. {F1), Mecala {Zollowm page 1BO.1-4).

Op. Cit. (#1), Method 202.1, 208.1, 210.1, 218.1, 219.1, 220.1, 234.1,
243.1, 249.1, 272.1, 189.1, 286.1, respectively. '

Op. Clt. ('1), Mathod 212.3.

Federal Register, Vol 44 (21]), December J, 1979, pp. 6955569564,

Cp. Cit. (H1), Mathod 204.2, 206.2, 213.2, 239.2, 270.2, 279.2, 1B1.12,
reapeactivaly.

Op. Clr, (#1), Mathod 335.2 or 3355,
Op. Cic. {#1), Mechod 376.1 or 376.2.

Op. Ctt. (#l}, Merhod I50,1, 330,1, or 350.5.
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Attachmenr 1
Machad 335.61

Spot Teat for Cyanide io EWDS dquecus Fhaase Samples

Scope and Applicstion

1.1 This ipqt test will detscr oot lesa than 0.06 ppm cyanide in aqueosus
samples. The tasc oesds Do oore then J drops of sampls.

1.2 An approzimpate concantreZion renge cen be estimaced by comparing
sapples to sample of koove concencracion.

1.3 If the sample i» highly cclorsd or turbid cheo Method 335.52/376.462
should be amplaoysd.

Summery of Matbod

2.1 Chloramice=T is added to a buffered sclntion formiog cyanogen
chloeride. Cyanogen chloride forme & red=blus coler vhes zixed with
pyridine~barbicuric acid.

Sample Handling and Prsssrvaticn

3.1 All samplipg should be done in o well-wected hoed.

Intarferencen

4.1 Thiccyanate gives the same resction ss cyanide sud should be tasmced
separacely,

4.2 High reducing chamicel cootsnt in the sacple Ioterferes by consuming
tha ChloramineT. Additiornal Chloramina=T should be sdded an
BOCESINIY .

4.3 Aldahydea in excess of 0.5 mg/l intarfera by convercinog cyanide o
cyanchbydrin.

Apparstus
3.1 Plascic dlapoaabkla 2-wl conical beaksrs or whits spot plste.

5.1 Diapcaabls capillary pipets sod rubber buld.



k.
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Rsagents

6.1 Chlorasine-T solutiom. Dissolve I g fu 100 ml distilled wster,
Prepare fresh weekly.

. 6,1 Pyridine-Barbituric Acid Solutiam
Place 15 g barbituric acid in s 250 =l volumerric flzak, rinae Che
pides of the flask with a miniruzm apount of varer. Add 75 ml
pyridice and mix. Add 13 ml come. HCI and mix, Add about 140 ml
distilled vater and stir uncil all the barbicuric acid is diasclvad
Dilute to mark with distilled wvater.

6.3 Phosphate Buffer. Dissolve 13.B g of KafAPO4.H20 in 100 =L
dierilled vater.

Frocedurse

7.1 Por apot test, add ) drops sazpla (01-X,2) to beaker.

7.2 Add one drop phoaphate buffer and mix., . Check the pE with a pR
indicator atick. If the pE la greatar than & add aoothar drop af
buffer and check again. Add buffsr until pH is abour 8,

7.3 Add poe drop Chloramine~T sod mix.

7.4 Add one drop pyridipe-barbituric acid and =z agaicn.

1;5 & piok to red color will eppear after about ooe wimute if C.06 mg/L
or mora of cyanide ia presspot. Coompare to a blank which will heve a
fainc yellow calor.

Tast Easulca

8.1 Racord che teat reaults ou the banch sbeet.

8,1 If the test le positive parforsm Methbad 325.2 or 335.3 (see reference

12, Exhibic D, page 4} to quantitate che cyanide corcentraTion.

Quality Control Requirements

9.1

9.2

9.3

Daily check the perforzance of the sapot tast by aoalyzing the
cyenlide spiking splution. 1f a poeitive tmat is poc pbrained,
mesaures are co ba takes to fiod che prohlen.

Parform aauple sapot reat puly afrer a positive teal ie obtaipced for
5.1.

Bacord the positive scandard check an the bepch sheek.
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2.

3.
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Attachmmnt 2
Mathod 376.61

Spot Test for Sulfide in HWDS Agusocus Fhase Samples

Scope apd Applicetion

l.1 This spot t&st will detect not less than & ppe sulfide in aguecus
hszardous vasce samplas. The rtest Deeds Do mors than one drop.

1.2 If the sampla s highly colored or curbid thao Method 335.562/376.612
ahould be amployed.

Suomary of Mathod

2.1 One drop of tha seople is placed on & lasd scetate Lest paper
previously eolataced with s scatic acid solution. Not less thsn &
prm cun be datected.

Sample Hsodliug acd Prasarvatiom

3.1 This procedurs should be carriad our in tha bood.

Intarfarscces

Hoow

Appararua

5.1 Disposable capillary pipets acd bulba.

3.1 Small white weighing dish.

Rasgents

6.1 laad Acetsta Tust papar {(Fishaer Scianrific Cat. No. 1&=B62),

§.2 Acersrs Buffer = Disgolwe 410 g of sodiue scebare trihydrate

{NuCzA40q, 3820) ip 300 oL of wmter. 4dd glacisl aceric
acid co pA 4.3, :

Fraocedurs

7.1 Place a srrip of rhe lesd=acatata test paper in a whirte welghing
dish.



8. .

9.

T":

7.3

Test
8.1
L
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Wet the paper with 2 or ) drops cf the acetare baffer.,

Add one drop sample. A darkening of the tasc paper indicates the
presence of aulfide. Kot less than 4 ppm sulfide can be detected.

Hesulcs
Hecord the results on the bench sheeta.

If che tesat in positive chen perform Method 376.1 or 374.2 (see
reference 13, Exhibit D, page 4) to quanticate the sulfide concentration.

Cualicy Concral Requirements

9.1

9.2
9.3

Daily check the performanze of this spot test by performing the rest
on & 100 ppa S™ standard,

A posicive test wust he obtained in %.1 beforw analyring aamplen.

Record the posicive atandard check oz tha bench ahset,



1.

1.

3.
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Attachment 3
Methodes 3176.562 apd 335.62

Spot Teat for Sulflde and Cygnide in BWDS Solid Phase Samples

Scope

l.1 This procedure allowe for s quizck acreening of semi-solid samples

such a8 & woll ot sediment for the presence of 10 ug/g or greatar of
cyanide and/or sulfide.

1.2 The method, with practice, may he used to indicere celative levels
of cyanide snd/or aulfids. '

1.3 The merhed datecta cysnide in macy of the commom merallic cyanide

complexen. Plat{oum, gold and cobelt cyaoide complexes ate pot
datactad anx cyaplids.

l.4 The =erhod detects all cormon metel sulfides saceapt thoee of copper,

Svonmary of Method 4

2.1 Nirrogen is hubblad through a heated semi-eclid semple mixed with
Mglly and BCl. BHCN eud R55 are evolved and paas into
collerticog madia contsininog NaOR and Cd(NO3)3.

2.1 The prasance of aulfide is indicated by the discoloration of a lead
acerace test ptrip suspendsd above tha sample; larger amounts of

sulfide are lodicaced by the formation of o Fallow precipitate in
the sollection madia.

2.3 Cyanide is indicated uaing a pyridine barbituric acid technique o0
the ceunrrifugate from the collection media,

Interfarances

2.1 The tasr i specific for cyanida and sulfide einte acidificarcion and
bubhling relessss BECH and E2S in & Teasonably pure scata.

3.2 Thiccyanata slsgo responds to the Test, howaver, any thioccysnats

resulting in the collecticn media must be First produced from the
reaction of ryanide {from the sampla) plua sulfida.

Apparatus
4,1 Dispoaable | x 7 cm tast tubes,

4.2 Ryhbter, 2 hole stoppers for the tubea in 4,1,



“.3
4.4

4.3
4.8
4.7

“.B
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Tefloo connecting tube, 1 pm I.D.

Laad scetate teat strips.

Disposable, long stem wys droppers.

Surglcal rubber tubing, 1/&" I.D.

Cunfrellld nicragen and regulater.

Heatling block capsble of maintaining 75* + 5°C with bole openinge
for the tubes {n 4.].

Beagents {(all reagence made from ACS grade cheni::lli.

4.9.1
4.9.2
4.9.3

&.9.4

4,9.5

4.9.6

4.9.7

&.9.8

&.%.9

Magoealum chloride solution - Weight 263 g of HgCly.6H,0
fate 500 mlL volymerric flask, diasclve end dilute co volumas.

Hydrochloric acid - Diluce 50 nl of conceatrered HC1l with 50
al of distilled water; add 0.1 g of alusivum metal.

Cadmium nitrete solution - Dissolve and diluze to 300 ml,
154.3 g of Cd(NO3)7.4H20.

Sodiuym hydroxide solution = Add 300 oL of discilled wmrer to
@0 g of Na0H in e beaker, mix and cool, Traosfer the HNaCH
soluzion to & l=licer volumetric fIask and dilute to wolume. '

Methyl Violer Indicator = Digsclva 1 gram of Mathyl Violer in
100 aL of athyl alcohol.

Sodium dihydrogenphosphate, L M ~ Dinsclva 138 g of
NaR7P0g.H30 in 1 liter of diatilled weter. Refrigerate
thia solutioa.

Pyridine~Barhivuric Acid Reagent: Place 15 g of barbituric
scid io » 250=-al volumetric flask end add juat emough
distilled watar to wash rhe sides of the flawk aud wvec tha
barbicuric acid, Add 15 ol of HCL {ep gr 1.19), oix, and
cool to room temparature. Diluts ro 250 ol with dietillaed
vatar and mix. Thie reagent ie stable for approxigacaly eix
wontha if estored {o a cool, dark place.

Chloramine=T soluticn: Dissclve 1.C g of whice, warar
scluble Chloramine=T in 100 ol of distllled warer end
refrigerure uncil reasdy to use. Prepare fresh wwakly,.

Acatace buffer = Digwolve 410 g of sodium ecerata trihydracs
in 500 vl of warer. Add glecial acetic acid to pH 4,5,
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5.1 Digenstion

3.2

Julal

Jal.2

3.1.3

:‘ 1.*

Jal.3

3.1.6

One gram of sazple {s wveighed into a disponable Test tube
{02-¥) then ]| mL of MgCl; solution is edded; a emall glass
rod 1a usad to dieperse The sample, Apperatus 13 shown in
Figure 1,

tne drop of mechyl violet 1a wdded to the sample tube ond o
land ecetate reat atip colatened with wcortate buffar is
wuspended sbove tbe sample batwesc tha stoppar edge and tha
llp af the tuhe,

Tha spparatus 1ie awtesbled ae in Figure 1 with 1 pL of
Cd{HO4)z solutien sud } oL of NalOE in tuba #2.

Hitrogen 1a Bubbled through the tubas at the rata of 2

bubblan per second for 213 micutes., Teuparatura of the
haating block im 73 + 3°C, :

Your drope (200 ul) of 6N alumirum rreated A€ Ls added to
the top of the droppar with the appeTetus at anm angle such
thet tubing from tbe nirzogen supply cen be attached to the
droppat befors the wcid hite The sample. Tha solutioz should
turn yellow or violet coloretion should be abaent. If not,
more acid ouet ba sdded,

One oL of MgCly solution sheuld e smalyzed as & blank
salotion.

Detection

J.2.1

d.2.2

Auy darkening of the lead scetate teast ptrip within 2-1
mimnres indicates the presence of eylfida. Tellow cocloreticn
in tuhe 12 indicates higher sulfide coocentraticos.

Cranide

5.2.2.1 Caotrifuge aud cranafar the centrifugats fTom tube
f2 toc anorher countainaer.

5.2.2.2 4dd 100 ul of sodlum dihydrogen phoaphaze buffer and
100 wL of hydrochloric ecid to the ceatrifugsate.

$.2.2.) Plece 1 drops of %.2.2.2 on a epor plate, sdd | draop
of Chloramine=T and =ix.
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9.2.2.4 Add 1 drop of pyridine barbibturic acid co 5.1.2.3,

Test Results

wait | mirmute. A falnt pink ra violst color
indicates the presence of cyanide,

6.1 BAecord che test tesulce on the banch sheet.

§.2 If n positive
Lo quancitate

.3 If a positive
Lo quantitete

sulfide zesr was obtaived, then perform Mechod 374,61
the sulfide concenrration.

cyanide tesat vas cobtained, then perform Mechod 125,43
the cyanide conscentration.

Qualiry Control Requirements

7.1 ©Dally check the performance of this spot teat by performing the Lear
on staodard N and 5* soluclon 1 ml each {~100 ppm).

7.2 A positive taat must be odtalped before analyring axaplas.

Y.) Racord positive atandard test oo the bench sheet. ’
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Figure 1. Apparatus for Cyazide and Sulfide Spot Test,
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Attachment 4

_ " Method 335,51
Cyanide Determination by Midi Distillation and
Lutomated Colorimgtric Amalysis

feopa and Application

1.1 This m2thed is applicable to HWOS Solid Phase Samples’

'1.2 This mathiod {5 employed Enly if & positive cyanide spot test iz ob-

tained for the solid phase zample. It is also employed if the auin-
maicd=-U¥ colorimatric analysis of the aquedus phase sample 15 in
question.

Surary of Methad

2.1 Cyanide is released from its complexas and convertsd to hydrogen
cyanide by means of a reflux-distillation. The hydrooen cysnice
gas is dravm by vacuum and absorbed in & solution of scdium hydroxids,

2.2 In the colorimetric measurgment the cyanide is converted to cranocen
chloride by reaction with chioramine-T at. a pH less than 8 without
hydrolyziny to cyanate. After the reaction is complete, color s
fored on the addition of pyridine-barbituric azid reagent and the
asooreznce is read at S5CO nm. To obtain colors of comparable in-
tensity, it is essential to have the same z2lt content in both the
sample and the standards.

Definitions v

3.1 Cyranide is defined os cyanide ion and complex cyanides convertad to
hydrocyanic acid by reaction in & reflux system of 2 mineral acid
in the presence of magnesium ion.

Sample Handling and Preservation

8.1 If a positive spot test was obtained, then one gram of the
phase should be placed in the reaction vessel and 10 ml of

0.25 HaDH added to preserve the sample unt1l the test can be
started,

4,2 If & positive oxidant spat-test was obtained thnn thore, is no necd
Lo determine cyanide.

4.3 For solid phase samples, add cadmium nitrate to the abscrbing
solution of the distillation procedure.
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4.4 Sar3125 should be anaiyzed 3% rapidly a3 pessible. Satmles cam bo
goavaod iF e presorvalion outlined in .1 has Leen carried aut cnd
the praservod sample is stored at 4°C.  Seven days 15 the rvacz—=nanges
iglding tixe, )

ADRaratys

§.1 2e¢flux dictillation apparatus ¢oasisting of & reactian vessel and
- gondansar plus & qas absorber as sngwn in figure 1.

YUaating blecck

o
Lo

5.3 Techkaicon Auto Analyler II

5.3.1 Sarplzr 1Y

5.1.2 Pumo 111
§.3.1 C(Cyanide cartridge

5.3.4 Calorizeter with 50 wm flowcells and 530 or 570 nm filtars,
5.3.5 Recorder
5.3.6 Ojgital Printer

5.4 Plastic Disposable Syringes, 3 ml,

Roagents

.1 Distillation

6.1.1 Zfodium Hydroxide Absorhing Sﬂlution: 0.25 H-0issoclved

10 g of HaOd in distilled water and dijute to ane
liter.

G.1.2 Magnesium chloride solution, $1% w/v-Qissolve 510 g of
Hﬂtiz-ﬁﬂzﬂ in distilled water &nd dilute to one ltiter,

6.1.3 Sulfluric Acid - 50% w/v

6.1.4 Sodiuwn llydroxide Selutiagn, 1.25 N - Oiszalve S0 g of HaQd
in distillod water and dilute to one liter.

6.2 Standords

6.2.1 Stack Cyanide Solulion, 1000mg/1 Cif - Qissolve 2.51g of
ECI and 2q rOll i 00Cal of distilled waler., Standzrdarce
in accardance with R.1,

6.2.2 Drtzvrmediute Cranide Stanitard Salutisn, 10wm/T L1 -
Bilute Sal of the Glock Crantue Soluiion (.2.170 plus
IGtsat ar 1,200 il salatinn ea SO0 with JisSitled
Wa by, Mepare Whin selution d3ily,
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§.2.3 Yorking Lyanide Standard Solutinng
G-1 ppa G Calibration Curve
annn CH ml 36.3.% ml #5.1.1 Flasy nlura, a1
1.C0 10 2a . 189
0.75 15 . 40 . 207
g.5% 5 20 183
0.25 5 sQ 23
0.10 i 20 100
0-0.1 ppm LN - Calibrztion Curve
ot CY m £6.2.2 ml 35.1.4 Flask Yolurs, =)
0.100 1 20 1C3
‘ 0.C30 2 s 230
D.050 1 a0 ' 0t
0.023 0.5 50 202
1 20 123

¢.010 0.

6.2.1 PRapdanine Indicator: Dissolve 20 mg of p-dimethyl-
. amino~benzal-rhodanine in 100wl of dcotons,

7y}

Standard Silver Hitrate Solution, 0.013ZK - Prepare by
crushing approximately 59 ﬁgrﬂ crystals and drying o
constant wpight at 104°C, Yeigh out 3.2647¢ of dried
Agi0,, dissolve in distilled water, and dilute to one
1te® {Iml = 1 mg CH).

6.2.

£.2.6 Potossium chromate {ndicatdr salution. Dissolve S0y
R,Cr0, In a Yittle distillod water. Add silver nitrite
salution until adefinite red precipitate is formed,
Let stand 12 s, filter, and dilute te one liter with
distilled water, .

G.2.7 Primary standard sodiuve chloride, 0.0141 N:  Qissoive
824, Ty BaCl {GB3) {dhried at 104°C) in distilled wator
and dilute to one liter,

6.2.8 UNali Solution, 0.1 N Oiscolug dg uf Hadil in digtillad
wakter and dilute to one licer.

Aurouated EuIrimctqi:

6.3.7 Viwegphaste Dalter Satuation, 1 - Disnelve 1535y of
HnH*IO = 1,0 i Jdintilled egter 3l dilule Lo one
Tl fliTcn Lelwre use anmd stove at 4°C.

rLLE Chilveamine: T Solution, 0.4, w/fy - Disanlve 0,49 of
Colervamine T oy distilbed watey andd Jdilote 1o 1008
Py Ueesly daily,

Ch
M

-l
L T

Sarpler Sodium Mydroxide Wazh Solution, D.2% W - Dis-
a1y ar RaCH e dizeit el vatnr anst Jiluie to ona
biter.
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Pyriding - Barbituric Acid Colgr Reanent Soluticn, -
Preassse this solutien in the hood. Trangfer 154 gf
hargtturic Aacid into a one liter erlenmeyer Flosk, Age
aout 100 w1 of distilled water and swivl the Mash.
Ade 73 ml of pyridine and mix. Add 15 ml ef conc.

EC1 wnd mix, Dilut2 Eo about 905 Al with distiiled.
watoe angd mis until the barbituric acid is dissplvec.
. Dilute to one lieer with distilled water. Stors at

’ &C.

=
L1

7.  Prozodurss
7.1 Stoeck Cyanida Solution Standardization
7.1.1 Fi11 a 10 m) microburet =ith the 0.0192 i AgiC, solution,

7.1.2 Pizat 10 ml of the distilled watar into & well washad
erienmever flask., Add 100ml of distilled water, - Adjust
the p4 2o betiueen 7 and 10 with NaQH or H.50.. Add 1.0 ml
of the XN,Crd, indicator solulioa, Titratd with the Ag(nC.}
to & pinkisi yellow end point. Be consistent in end-point
recognition. Record the m) of titrant used. Titrant tnrae
- blanks ang average the ml of titrant use, this s equal to G.

?.T.3 Titrant three {ndividual 10 ml aligquots of the 0.0131 H
NaCl solution in the same manner 3% the blanks. Average
the ml of titrant used, this 1s equal to A.

7.1.4 Calculate the exact normality of the Aq[HDJJ s0lution:

W Ag{ho.) = Nacl ml _ {0D.0141 M)
3 AL, ml ®

7.1.5 Add 10 ml of distilled water to a wel? washed erlenrtoyer
flask. Add 100 ml of 0.1 H NaOH and 0.5 ml of the rhodanine
indicator spolution, Titrate with the standard Ag (M0.) titrant
to the Ffirst change in color From a camary yellou to 3 salmgn
hue. Regord the wl of titrant used. Titrate three blanks
and average the wml of ticrant wsed, this is D.

7.1.6 Titrate three individual 10 m1 aliguots of the stock cyanide
cglution in the same wanrcr an the blanks., Average the ml
of titront used, this is C.

- . :
7.1.7 Calcutate the concenbration of ¢yanide in the stoch soiution:

mf1 G e RN wi) MO Au {00.0) x 2_2g €4 _ 36 n G

ml o L I g AL 2 e x 1000 w'g

7.2 Munual Uistillacion

7.a. 1 AEH 20wl of 025 N NgdH o e gas chsurbing ﬂ'-?;]in-_;-}l'.



7.2.

Ld

-t

7.2.4.

7.2.5

7.2.6

7.2.7

7.2.3

7.2.9

7.2.30
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Trentfor 1.0 g of solid phase or 7 m1 of ayusous pﬂﬁrc samale
1n:y the 30 wl reaction vessel and add 10 el of 0025 71 {2l
{soecion 1.1}, Distill onc blaenk, & duclicaza, a spiiad s2=-
nlz, and an AGC stand2yed for avary ten saup!ﬁs Riznil? onp
hlank angd a standard with cach set up.

fidd 0.5 m1 of the HgCl.EHED solution o the reecting vessa)
(Hg(ﬂﬂ]z uill form},

Cannact the rraction vessel, condonsor and aosarbar in plige
in thae JaScratery bisch. Turm on th? conuinizr witar toH give
a3 flys of 2-4 revelutions/minute on the Flgw indiciter

Insart a 3ml diSpusuble syringe containing 1.0m of 50%
v/v 1,80, in the 5/16 in. i.4. tyoon tubing abova the
reaczion“vessal.

Turn an the vacuen and 2djust the needle valeg to Jive a
flguw of 3 bubbles per second.

[nject the 1.0 ml of 50% H,50, into the reaction vessel,
Turn the heating block on, set at Wl and adjust th: tempera-
turg to IZJ'IES“E

Heat the soclution to boiling, teking care to provont the
sglutian from backup by perigdic adjustment of the vacuum
flogd rate,

Thé condensor wfier flowr shouid be enough to keep tie
dewpoint aboult ane tnch below the gas ahsovbing outlet,
After 2 hours of refluxing turn off the heating bloek but
allou the wacuwn to flow for 15 minules,

Pour the absorbing solution in disposable test tubes, label
and gap. This sclution i$ now ready for ths colaricelric
dotciwination.

7.1 Autowated Celorimetric Analyzer

7.3.1

7.3.2

Sct up the Auto Anaylrer as shown in Flgure 2. Make sure all
Lhe waste lings conbing together and run 3 Viug te the funa
hond sink, Thig i5 to prerent a5 mueh 25 possible the coscape
ol pyriding vapers in the Vaboratory, Turn on the faucct,

L o Lhe eglavivwler, yecmtdty, sampler and printer,  Make
sure Lhe colorisieler bas in place the 582 mm filters {(clean
these wilh leose paper and saliva if clowdy o dusiy].



Exhibic D
Paga 19 of 24
7.8.3 Place the saeple wash linz on the 0.25 I ila0i selutiam winits
tne othar lines are sti11 in discilled water and punip for ten

minutes. Then place all of the lines in their approgrigte
solucions.

7.3.4 Set the printer to SO0/hr with a wash time of 0 seconds and
a full scale display of 1000. Turn the mode pol en tae
colorimeter to zoro and with the screw pot sat the zZero on
the racarder, AL the sam2 time adjust the zerg on the printar,
Then set the mode pot to full scale and adjust full scale an
the recarder and the printar. Roechechk the zero and repdjust
it necassary. Rechpek the full scale and readjust if necessary.

7.1.5 Check the bubhle pattzrn of the segmented flow stream and
maxe sure al} reagents are being added.

J.J:E Turn the mode pot on the colorimetar to normal and sat tho
calibration pot to about 1.9, Adjust the zers with the cayrsa
and fine boseline adjustments,

7.3.7 Aftar obtaining a steady baseline calibrate the systizm using
standards 1.0 througn 0.1 ppm. Prepare & Technicon bench
sheet. Analyze the control samples and then the distilled
samples. .

S 7.3.3 After all analyses are complated turn of f the recorcar, printer,
sampler ang colorimeter. Flace al) Tines in distilled water
pumy for S miputas. Then place all Tines except tha sample
wash Yine in the EDTA-/a0H cleaning salution and punp for 5 min-
utes. Then place all lines back im distilled and pump far 10
minutes, .Clean up any 1pilled solution and place 31l reagents
back into the.coocler. Oump all test tubes and wipe off the
sampie tray. Turn off the fume hood faucet.

Caleulations

B.1 TNun at Teast sguarcs data Fit of the undistilled standards versus the
concentration print out, If the correlation ceefficient is groater
than 0.99, use tho printer toncontration for the calculation. [F it
is Jess than 0.99, plug all printer concentrations into the calcyla-
tor auvd abtain their appropriate values. [F 1t is less than 0.35 than
plol the data on graph papor.

2.2 Tic distilled standards and samples were diluted by a factor of one
hundred {0.5 g Lo 50 ml and 0.5°ml to 50 ml)., Therafare their values
ohtained in 3.7 wust be swltiplied by one hundrod.

2.3 BFoltiply 211 distilled values by the standardization vilue Lo correct
for the fact that the stock cyanide solukion i5 not exactly 1863 wg/l
Cil .
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age all distifled Llanks and swubkract this value Fronm u]l
a2

M values,

ﬂ:er
The Cyanide concontration must be reported in ppm G, Solid phase
sazples un/g wet wi, end Aquocus phase samplas mg/l.

Deteoction Limit

9.1

g'lz

Tha detaction Tiwit of the D-1 pom methed is D.GDEIppm in the
absorbing selution.

Th2 detection Himit of the 0.001 ppm method 1s 0.0C05 pom in the
absarbing selution,

Quality Control

10.1
10.2

1E‘3
10.4
10.3

10.6

(M7 distilled blanks should have a value of less than 0.0010 mg/1.

Tha distilled AQC standard should agrea to within Y00 of the knoun
value, .

ﬂ sp*na and duplicate should be performed every 10th sample. 500 & /1
the stock cyanide <piking su1ut1cn (50 mg/1) should be addoed as
sp1le to 1 g of solid sample.

All duplicated analysls should agrec to within 207 at a 0.1 ppm
lavel.

A1l spites greoater than 0.1 ppm should be within 20% of the known
addition.
’

Any of the above out of the contro) 1imits indicate the need ta
reanalyze the samples.

Data Reporting

1.1

Fill out the cyanide bench sheet; this will contain ail portinent
tufermation,
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‘ Method 376.53
Sulfide Determination by Distillation and Colorimetric
Rnalysis for HWDS Solid Phase Samples

Scope and Application

1.1 This method 1s applicable to the determination of sulfidﬁi in HWDS
Solid Phase samples.

1.2 This method is to be used only after a positive sulfide spot test
has been obtained.

Summary of Method

2.1 Sulfide 1s released as hydrogen sulfide from the solid phase sample
by the addition of hydrothloric acid. The evolved hydrogen suifide
is swept into & trap filled with zinc acetate by a flow of nitrogen
gas. Zinc sulfide forms a precipitate in the trap.

2.2 The tinc sulfide is solubilized in an acidic solution ¢f dimethyl-
p-diphenyienediamine and {n the presence of ferric chloride forms
the dye methylene blue. The color 1s measured at &70 nm.

Sample Handling

3.1 Reagents should be purged with nitrogen befare use to reduce dissolved
oxygen which cap oxidize sulfide to an unmeasurable form.

Apparatus

4.1 Distillation spparatus (see Figure 1},
4.2 Temp-Blok Heater or eguivalent.

4,3 Thermocmeter; 0-1D0°C.

4.4 Spectrophotometer, &70 nm

4.5 1 cm quartr cells.

4.6 Hz gas tank.

4.7 Matheson 502 rotameter.

Reagents

5.1 5Standards

5.1.1 Stock sulfide solution, 1000 mg/L 2= . Dissolve 7.50 grams of

Ha,5.%9H,0 in distilled water and difute to 1000 mL. Standardize

acordifig to 5.1.

5.1.2 Intermediate sulfide standard solution, 100 mg/L 52' ~ Diluse

10.0 mL of stack sulfide solution to 100.0 mL with 0.25 H HalH.

5.1.3 Hydrogen Peroxide, 30
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5.2 Reagents

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

5. Frocedure

6.1

6.2

Zinc acetate, 0.2 K - Dissolve 21.95 ¢ In]A:.ZHZG in distilled
water and dilute to one liter.

Aluminum treated hydrochloric acid; 6 N - Add 25 mL of con-
centrated HCT to 25 mL of distilled water, cool .and dissglye
0.1 g of sluminum foil in the diluted acid.

Sodium hydroxide, 1| M - Dissolve 40 grams of MaCh n BOC mL
of distilled water, cool and dilute to one 1liter.

Amine - sulfuric acid stock reagent - Add approximately 25 mL
of distilled water to 27 grams of N.N-Dimethyl-p-dizhenylens
diamipe Oxalate. Slowly add while cocling 50 mL concentrated
H2504 ta the wet amine. Cgol anpd dilute the solutien to 100 mL.

Amine-sul furic acid working reagent - Dilute 2.5 mL of stock
amine-sulfuric acid reagent to 100 mL with 18 N HESDa'

Ferric chloride solution - Dissolve 100 grams of FeEIE.EHZD in
40 mL of distilied water.

Standardization of stock twylfide standard

6.1.1

6.1.¢

6.1.1

B.1.4

Add 1.0 mlL of stock sulfide standard to 50 mL of distilled water
in a 100 mL volumetric flask.

Add 1 mL of 0% Hzﬂz, mix, dilute to volume with distilied
watar.

Inject the diluted standard into the Ion Chromatograph which
1$ set up for the analysis of sulfate.

Add | mL of 2063 Hz”z to 100 mL of distilled water and analyze
this as a blank.

Distillation {see Figure 1)

6.2.1
6.2.2

£.2.3

6.2.4
6.2.5
6.2.6

Add 1 gram of so0lid phase sample to the reactiaon vessei.

Add 1 mL of 1 N NaCH and 3 to 5 mL of distilied water to the
reaction vessel.

Fit the distillation head to the reaction vessel and cgnnect
the tubing to the nitrogen tank regulator.

Add 50 mL of 0.2 N zing aceTase sofultion tog the trap.
Connect the trag.
Using the requlator and the rotameter, adjust the nitrgeen

second stage pressyre to 5 psi and the flow to 0.15 L/miratz.
Be sure all valves are open. :
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§.2.7

£.2.8

6.2.9

6.2.10

£.2.1
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Flush the system with nitrogen for ten minutes to raduce dis-
solved oxygen in the resgants.

?grigg this time turn on the Temp-Block module heater {set for
a
c).

After ten minutes inject 2 mL of aluminum treated b N HC1 from
the syringe in the distillation head into the reaction vessel.

After the heater has achieved s temperature of 75°C, maintain
the distillation for 30 minutes. .
After the 30 minute distillation, allow a 10 minute coaling
down period.

6.3 Cblorimetric Analysis

£.3.1

6.3.2

6.3.3

6.3.4
6.3.5

6.1.6

Calculacions

Inject 100, 50 and 20 ul guantities of 100 mg/L sulfide stan-
dard into 50 mL of 0.2 N 2inc acetete.

Add 500 ul of amine-sulfuric acid working reagent ang then

50 ul of ferric chloride to the standard solutions and the
sample.

Add only the color reagents without any sulfide standard ad-
dition for the blank.

Allow 10 minutes for color development.

Set the zero on the spectrophotometer with the blank and full-
scale with the high standard.

Hzasure the absorbance of the remaining standards and the sam-

ple. The same procedure may also be used with a concentration
made.

7.1 Standardization of stpck sulfide standard.

7.1

7.2 Calcula
7.2.1

7.2.2

The resylt from the ion chromatograph in parts per million

sulfate should be multiplied times one hundred and then

divided by three,

tion of sulfide in sample.

Using least squares linsar regression on the absorbances ob-

tained from the calibration standards calculata the sample
results in ug.

1f any dilution was made on the trap solution after the dis-
tillation and color development to bring the absorbance value
for tne sample within the working range, multiply the sample
valug in ug by the dilution factor,
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7.2.3 Oivide the sample value in ug by the sample wet weight {in
grams) used in the procedure. Feport results as ug/g wet
weiyht.

Quality Contral

B.1 Distilled water blanks should be run each time & spiked'sample is
analyzed. '

8.2 Spiked sample analysis will be performed every Egnth sample.  Spikes
will consist of addicion of 100 ul of 30 mg/L 5~ standard 0 the
reaction vessel containing the solid phase sample before distilgation
begins. Percent recovery should be within 20% of 100%.

B.3 Duplicate distiTlation and analysis will be performed every tenth
sample. Results should agree within 20% of the mean value.
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GENERAL Qa/QC CONSIDERATIONS

Stapdard Iaboratory practices for laboratory cleapliness as apply to
glagsuare and apparatus muat be adbered to. Laboratory pracrtices with regard
to reagants, solvents, and gases should alsoc be adhered zo. For addiciomal
guldelines regardinog thase general laboratery procedures, please see Sactions
4 and 5 of rhe Handbook for Analyrzical Quallry Comtrel In Water and Wagrewater
Laboratories EFA~0Q00/4~79~019, USEPA Epvironmentel Monitoring and Sapport

Laboratnry, Cincinmari, Ohio, March 1979.
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QUALITY ASSURANCE REQUIREMENTS

The qualicy assurance/qualicy coarrel {QA/QC) procedures defined below
must ba used by the Concractor when performing the wethods specified in
Exhibic D. When additional QA/QC procedures ara specified ia the oethods in
Exhibir D, the Contracecnr must also follow these procedures. The cost of
performing ell QASQC procedures specified in this Statement nf Wark is
ineluded ip che price of performing the bid lot.

Tha purpose of thie document {s to provide e uniform sat of procedures
for tbe analysis of inorganic couscituents of aapples, documenterion of
wmethode and thelr performance during a aurvey, and verificerion of the sample
dace generaced. The program will alsc assisc lahorerory persconel ip
recalling and defending chbeir acticns under ¢ross axaminariop if required co
present nmourt cestimony in enforcemept cese litigecion.

The prime functiocn of the QA/QC program outlined bere ia tha definirticn
of procedurea for the evaluation and documentation of aampling end amalytigal
pethodologies and the reduction and reperting of daca. The sbjective ile to
provide a uniform besia for aample collection end handling, instrumenc and
methoda maiacenance, performacpe evaluariop, and anslyrzical dara gethering and
reporting. Although icr 18 impessible to address all amalytical situacions 1o
ooe document, the epproach taken here 1s 1o defing winimum requiremencs for
8ll major steps relevant to any analysis. Iz mazy inscapces where
aethodologles are available, specific qualicy control procedures are
incorporated ipto the merhod documenrstion. ldeally, samples lavolved in
enforcement actione are analyzed ooly after the methods have mer the pinimum
performance and documentarion requirewencs described in this document.

The Contractor must participate ino the Laboratory latercomperiacn Scudy
Program rum by EPaA, EM5L-Las Vegaa, The Contractor can expect Lo snalyze [uo
vazples per chree-—wmonth conrtract period for this program.

The Coneractor must record all QU data by perameter io tabular format.
{(See QC Forma 11, 1II, IV, V and ¥1 in Exhibit B.)

This aecrion outlines the miminum QA/GQC operatione necessary to satisfy
the anslyrical requirements of the contracr. The following QA/QC operaticns
mat be performed durlog sach esalyrical tun:
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l. lnitial Calibration snd Cplibration Verificatiom
2. Continulng Calibration Varificetion
3., Preparation Blenk Apslysis
4, Ioterferance Check Sample Analysla
5. Harrix Spike Analyein
€., Duplicare Sample Analysis
1. Inirial Calibration end Calibration Verification

Guldelines for Instrumental calibrationm are given In EPA 600/4-79=-020
and/or Exhibit D.

Aftar the ICP, AA and claesical Inorganic systams bave been calibratad,
the accuracy of the inirial celibracing ecluticos shell bs documenced for
every analyte by tbe analysis of EPA Quality Control Solucione (available from
EFA, Telephone 513-684=7325) or, for certified trace elements, NBES SRM 1643a
{availeble from the National Bureau of Stacdards, Telephcooe 301=921-2045).

Hhere a cercified eolution of an analyta is oot availgble, analvaes of
the calibrating standard at a dflution other than that used for calibration
shall be econducted {e2.g., boroo, tin and aulfide are mot currently present in
EPA Qualirty Control Samples). When measurements for rhe certifi=d components
differ sratierically from the sccepted value (i.e., exceed the conrrol limics
of Table 1) aod the discrapancy cannor be resclved by using frashly prepared,
properly diluted and preserved calibraring standarde, tbe concenrration for
the calibrating standard stook sclurtlion aball be adjusrad to rasulr in
acceptable measuraments for the cerrified aolution componenrs.

The values for the {pircisl and subsequent celibratipn verificarions shall
be recorded on Forme IIT to VI (see Exhibic B) for ICAP, AA, and classical
inorganic analyees, o6 indicated.

Eefore aoy f1eld samples ore acalyzad undar rhie oontract (but ook more
than 30 days before such analyses coavence), the instrumental decection lizirs
(in ug/L) wuet be documenred and ghall meer the levela apecifiad Lo Exhibir C.
The instrumentsl detectinn limits {in ug/L} ebhall be determined by multiplying
by 2, the standard devigtion obteined for the spprepriace calibration blank
solution from three (1) nonconsecutive analysils days with 10 consecutive
tegaurenents perT day. Each day analyses are conducted rhe fostrumental
aenaitivicy {i.e., abeorbanca for atomic ahaorption and gain veluas for
inductively coupled plasma for & known apount of analyte) muet be recorded aod
included wvich the appropriace QC reporr.

Frech calibrating soclurion dilutions for rrace elements ghall be prepsred
wonthly {unlesds contrsctonr dars (& available to demonatrate looger stabilicy)
and before each sat of diluted calibrarion standards ie coosumed. In crder te
mainrein traceabllity to the referencs standards old and nev sets of
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TABLE 1., CONTROL LIMITS FOR INQRGANIC ANALTSES

oI of Trnl_?llué {(EPA Set)

Analysin Hethod Ingrganic Species Low Limir Bigh Limir
ICP Spectroscopy Alumdagm B3 115
Barium & 116
Beryllium BE7 112
Boron 84 116
Chromium aa 112
CobalE 78 122
Copper 33 117
Iroo 1] 112
Manganeqe 90 110
Hickal E9 111
Silver -[1] 120
Vanadium 90 110
iine 75 125
Atomle Absnrprios Arsentc 86 114
Spectrometry Antimony 85 115
Cadeium Bo 120
Legd 78 122
Hercury BG 115
Selenium a5 115
Thallivm a8 112
Yin 75 125
Ocher Ingrganic Ammonia agQ 120
Analrses Cranide a0 130

Sulfide 85 115
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calibration srspdards must agree (besed cn cconvestionsl t-test analysis) using
daca from five (5) altercating measuremepts on the old and new diluted
standards before a pev sat of calibrating atacdards i3 mccepred f5T use.

A calibracion blank i analyzed each time the finscrTumenct ia cealibraced,
The results for the celibratiop black sclution shall be recorded on Forms II1
to'VI for ICP, AA and classical inorganic epalyesen, ag indicated.

2. Continuing Calibration ¥Yer{ficatieon

To assure callbration accuracy during an analyeis run, sne of the
following scandards 1e smalysad for each anslyte aftar avery 10 mamplen:

1. EPA Quality Conkrol Ssluciona
2. NBS 5RM 1b643a
d. A contracror-prepared srandard solutionm

If the devigeion Ls greater than the Contrel Limits apecified in Table 1,
corractive actisn such as recalibration @must be taken and the preceding 10
ganples reanalyzed for the analyres affected. Information regarding the
cootloulng verification of calibrarion ahall be recorded oz Forms 111 to YI
{smm Exhibic B) for ICP, AA and classical inorganic acalysea, as indicated.

L Preparation Blank Analysia

At leaat one preparation blank (consisting of rthe merhod raguired
reagents proceased chrough each analytizcal procedure) must be analyzed with
each case or for each 20 samples, whichever is more frequent. This blank 1s
used in all analyses to ascertain whether sample concentrations reflect
conramination. If am inorganic species of interest is detecred in the
blark, the blank value is utilized in the sample calculation according to
the folloving:

1. If the concantration in the blaok ia leas than the Tequited
detection limle (Exhibit C), ne correction of aample results (g
performed.

2. If the concentration In che blank 1s greater than the reguirsd
detaction limir snd i{s leas thao or equal to aoe-half che
concentration detected {n & ammple, aubcract the concentraticn In
the blank from the concentratjon in the sample. Record on the data
form the corrected value (when it exceeds the dertmccion limit) and
indicate that this haa been done by placing & "C" ad jacent to Che

- recorded- Temulr.: .
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3. If the concentration in the blank is grearer thao the detectiocn
limit, aod Lf tha black coocencration Ls greater thao one~half the
ooncentration detected in a mample, accurate correction 1s not
2onsldered relfable, and the analyre should be reported as “ND™ with
a "B" gdjacent to it on che data ahe=r. Efforrs should ke made to
koep blank values aa low 25 possihle.

The values for the preperation blank sahall be recorded oo Forms 111 to VI
for ICP, AA, and claseicial inorganic analyses, as lndicared.

4. ICP Iorerference Check Sample Analysie

The ICP Incerferenoe Check Sample allowe the analyst to verify inter—
element and background correctiion fmetors onm a regular basis. 1t should be
analyzed at the beginoing add end of & eample run (minimum of twice per
working shift). The ICP Interferenca Check Sample s availahle from EPA
{telephone 511)=884-7325), See Tahle 2 for exzample interferent and analyte
alemental conpcentrations used for {nterference teagurements.

RHesults of interferenca check sample analyees should be r:cardeﬁ aod so
labeled under Sectiocn Il of Form I1I.

5. Spiked Sample Analyaia

The apiked gsample analysis 15 designed te proavide information abour the
affact of the aample marrix oo the measurement methodology. The gpike 15
added efter the extraction but prior to any discillaticn steps (e.g., CH™
saud WH3). Spikinog the eample prior fo preparation ¢an he complicaced hy
absorpticn characteriscica of the waste that can confound interprecation of
the renovery data, and it ia tbua sdded aa staced gbove. AC least one splked
pample analysis ahall be performed on eseh group of samples of a similar
matrix for eech case of samples received or for each 20 samples, whichever
ie more freguent.® The analyte spike ahould be added to obrain cwice ths
endogenous level (ar a minimum of ten times the deveccion limice) for
eech element enalyzed. Tf the spike recovery s nor within the limits given
in Table 2, the net reaponee for the sample 3pike shall be umed me 8 single
point machod of sdditionm ealibration for the epiked mample.® Individual
compinant peréefic recoverisa are calcularted ga follows:

{s5R-5R)

ZRecovery <A x 100
Where S5 = Spiked Sample Ramulc
SR = Sample Resulr

S5A = Splke Added

*EPA may tequire stapdard addicion anmalysis (by means of spike recovarv
cenctn) for addlrional samples of rhe same waste tvype aralvzed, on requesc,
end pay for same,
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Z of True Fllué [(EPA Ser)

Analysis Mathod Inorganic Speciex Low Limic Bigh Limie
ICP SpecLrosobpy Aluml mum ac 120
Barium BD 120
Barvllium Bo 120
Boron a0 120
Chromium BO 120
Cobalt 8D 120
Copper BO 120
Iron a0 120
Manganass 80 120
Kickel BO 120
Silver 80 120
Yapadium Bo 120
Zine BD 120
Atomic Absorption Arsenin 75 125
SpectromeLry Antimouny 75 12%
Caduium 15 125
Laad 75 125
Mersury 75 125
Selenium 75 125
Thallivm 75 125
Tic 75 125
Other lpcrganie Asmonia B0 120
Anglvyses Cyap{ds 80 120
Sulfide Ba 120
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TABLE 3, EXAMPLE INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS
USED FOR INTERFERENCE MEASUREMENTS

e S T ——— e = aae—————————————

Analytes {mg/L) - -+ - Intecferents {mg/L)
' Al 10 Al 1000
As 19 Ca LOQo
B 10 cr 200
Ba 1 Cu 200
e 1 Fe 1000
ta | Mp 1000
cd 10 Mn 200
Co 1 Ni 200
Cr 1 Ti 200
Cu 1 v 200
Fa 1
Mg L
HMn 1
Mo 10
Ha 10
Ni 10
Pb 10
sk 10
Se 10
51 l
Ti 10
v 1

Zn 10
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Sample=s analvred by the standard addicion method are marked on che daca
sheers with the letter 8. The spiked sample results sbell be reported on
Forms II to V1 for I1CP, AA and claasical inorganic analyses, as indicaced.

8. Duplicate Sample Aralysis

. At least one duplicate sample apalysis shall be performed op each Eroup
of samples of a similar warrix for each case of samples received or for each
20 samples, whichever is more frequent.™ The relative percenr differences
{RFD) for each componenr are calculated as follows:

o = — 22 400
(Dy+D2)/2

Where EFD = Relative Percent Difference
Dy = Firsc Sample Value
Dy = Second Sample Value (duplicare)

The regults of the duplicare aralysls oust be reported on Forms II to VI, The
parcant difference data wil] be used by EPA o evaluate rhe long carm
precialon of the mechod.

AEPA pay require additionel duplicetes be gnalyzaed, on request, for which
concractor will be paild.
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II. LABORATORY AUDIT PROCEDURES

This document cutlines the procedures which will be usad by the EFA
Project Officer or hia authorized represerrative in crder to conduct a
successful laboratory audit with respect to Che analyslis of uater, seil,
sludge or sedimant sanmples for inorganic priority pollutacts and other
ioorganiec apecies., The awdit proceaa lncorporates tuo major steps: (1)
analysis nf Intercompariscn study samples; and {2) or=site inspection of the
laborateory co verify coatiouity of personnel, instrumancation and qualicy
control functions. The following is & descripefon of these twe staps.

l. luter:nnplr;uan Study Samples

Two intercomparison study sanmples will be sent to eech conrract
laboratory oo a quarterly basia to verify cbe laboretory's continuing abllity
to produce acceptahle analytical results. The aazmples will be sant in such a
wvay a3 to be indisctinguiahabla frem other samples currently belng procesaed
and reported hy the laboracecry, ro assure that tha¥ mre procesaed Lo a routine
manner hy lahoratory personnsl. Intercooparison Study Samples will contain a
representative array of metals and inorganic compounds that will normally be
the subject of analysia under thls conrract,

When the Iintarcomparison stndy sample dara are recealved by EPA, resylts
aTe mnored using the Sample Data Scoring Sheet shown in Table &, A sgore of
160 poinrs or more La evidence of acceprahle parformance. If a acore nf lese
chan 160 poinrs 1s obtained, the laboratory is not parforning acceptably and
they shall be m0 notified ilzmediataly. If a laboracory is ac noetified, they
will be provided with an addirional aliguot of the eppropriate atudy sample
chey juar failed co analyze acceptably, told whart thelr problem way, and
instructed to reanalyze the sample. If tha labaratocry fails to solve their
problems Iimmediarely, they must discontinue amalysis of samples until the
problem has been corrected and demcnstrated through acceptable analysis of a
different set of study samples.
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TABLE 4., INTERCOMPARISON SAMPLE DATA SCNHRING (Meximum = 200 ooints)

——
-

——

Laboratory Date
Scoring: Sample Set 1 Sample Set 1 Total Score
sample Set 1 Points
I. Identifications
A. Eazardous Materials-Metals (Maximym of 20 Polinta)
l. All metals detected. 20
2. One not cdetected.. 15
3. Two not detected. 10
4., More than two not detected. Q
B. Hon-Metal Inorganics (Maximum of 20 Polntu)
1, All non-metal inorganics detected. 20
2. Dne not detected. 15
. Two not detected. : 10
4., More than tvo not detected. 0

ITI. Quantitation
A, Eazardous Materials-Metala (Maximum of 20 Points)

1. All metals wlthin EPA acceptance criterla 20
vindow,

2. One outside acceptance criteria window. 15

1. Two cutaide acceptance criteria windov. 10

4. More than tvo outside acceptance criteria 0
vindov.

B. Non-Metal Inorganica (Maximum of 20 Points}

l. All non-metal inorganics within EPA acceptance 20
ctiteria window.

2. One outside acceptance criteria window. 15

3. Tvo outside acceptance criteria window. 10

4, More than two outside acceptance
cciteria window.

¢, Percent Differences [(Maximum of 10 Points)

1. All within EPA acceptance criteria window.

2. One outside acceptance criteria window,

3. Two outside acceptance criteria window,

4. More than two outside acceptance criteria
window.

=

Total/Sample Set 1
(Maximum = 90 Polnts]
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Sample Set 2

I.

I1.

I11.

Identi

Eications

A. Ana

1.-
21
3--
'i-

B. Int

1-‘
2.
3.
*.

Quantl

lyte Metals (Maximum of 20 Polnts)

All mnalyte metals detected.
One not detected.
Two not detected.
More than two not detected,

erference Metals (Marximum of 10 PFoints)

Al Interference metals detected.
One not detected.

Two not detected,

More than two not detected,

tatian

A. Ana
1.
2.

1.
4.

B. Int
1.
2.
3.

lyte Metals (Maximum of 20 Folntas)

All analyte metals within EPA acceptance
criterla window,

One outside acceptance criteris window,
Two outaide acceptance criteria window,
More than two outside acceptance
criteria windovw,

erference Metals (Max!imum of 1D Polnta}

All interference metale within EPA acceptance
criteria window,

One out3ide acceptance criteris

H‘il‘ldﬂ‘i‘.

More than one outside acceptance

criteria window,

Quality Assurance Data

A. Bazardousg Materlals-Metal Splkes
(Mazimum of 20 Points]

1.

2.
1.
4.

All metal spikes withiln EPA acceptance criteria

wlndow,
One outside acceptance criteria window.
Two outgide acceptance criteria window,

More than two sutside acceptance criteria
wlndow.

Points

20

15
10

lo

20

15
10
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Sample Set 2 (contlinued)

IV. Reagent Elank Analysis

4. Bazardous Materials-Metals (Maximum of 10 Points)

1. None reported I{n reagent blank, 1D

2. Yone reported at 50% greater than thelr B
derection limits. .

J. One-twvo reported at 508 greater than thelr 5
detection 1imits,

4, Mnre than two reported at 50 greater than D

their detection limits.
B. Won-Metal Inorganica (Maxlmum of 10 Points)

1. None reported {n reagent blank, 10

2. Wone reported at 508 greater than thelir 8
detection limits,

3. Qne-two reported at 50V greater than thelr 5
detection limits.

4, More than two reported at S0k greater a
than thelr detection limita.

V. Reporting and Dellverables (Maxlmum of 10 Points)

1., Data results supplied in acceptable format. 3

2. Quality Assurance/Quality Control data 4
supplled in acceptable [ormat.

3. Tabulated lnstrument detectlon limits 3

supplied,

Total/Sample Set 2
(Mazipum = 110 Points)

Total Score/Sample Sets 1 and 2
(Maximum = 200 Points)
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2. ON-SITE LABORATORY INSPECTION

An On-sice Laboratory Tonspection ia parformed to varify that the
labocrazory 13 meintaining the oscesgary minimum level {2 fnstrumancacion and
required levels of experience i{n persconsl comzitted to the project, and thar
tha oecespary qualiry cootrol activities are baing carried cut. However, it
also merves as 3 mechanisa for discuasing veaknasaea idenrified through
Intercompariscon Study Sample anslwals,

The following describea the protocal which is adhered to during an
or~site laboracory iluapectian. Iacluded im & Site Inspectinh Score Sheet
{8155) chat will be complered during the wsite wvisic,

2.1 Event Sequence

L. Meeting with Laboratory Maneger wnd Froject Manager

A, Incrodycticon
B. Discuss purpose of wialr
C. Digcusa any problemae with sample data submitted by lab

I1.  Verification of Perscnnel

A. Review Section I of Scors Shaec (wae Tabls 5) and identify any
changes 1o parsennel compared with the momt recent SI5S5, If
changes have besn made, verlfy axperienca. 1If pore than one
individual aatifias the minimum requiremencs, idenrify the most
highly coomicrad to che projsce.

B. Check the point tocal; 1f lesa than che saximum nusber of
polota {s cbrainad, the lab dosns net satiafy the minizum
requirenents and is not considered qualified ro continue
pavrforaing analyses unctil che problem has been corrected,

III. Verificacian of Ipsatrumenration

&, Review Saction II of SISS to identify any changss io egulpment
committed to this project, If any changes hava been zade,
verlfy new squipmenc acceptabiliry for che project. If more
than one lawtrument i available which satisfies the minimun

requiraments, identify the one most highly committed to the
project.

A, Chack the polat tocal; if less than the saximum nuober of
polncs im cbrained, the laboracory does act sacisfy the minimun
requirezents and 1s not censidered quallified to centinue
parforming analyses uncil che problem has bean ccrrested,
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Quality Control Procedures

A

Wglk through the laborarory following the steps thar would be
followed by a aampls. Have che “tour guide” poilor out:

l. How samples and extrects are regceived, msintained, and
docurented.

2. Sample snd extract srorage arsas (oote aveilable space).
Y. Stepa rtaken to assuwrs cleanliness and avold conoramination,
' Securicy measures, document and sampls ;antrol.

%: Written standatd operating procedures.

4. Ingcrument Tecords and logbooks.

T. Data contral sywrem.

B. Mepagemenr review of dara,

Go through Sectisao 1II of the 5155 to Verify that the

lahoratory has acceptably corracted all previcusly 1dencified
problezs. {alculats the point total, If less than the maxioum
ousber of polnts 18 obtained, the lab does oot satisfy the
mipimun requiresests acd ia not considered qualifiled to
contioue performipng epalyses uotll problems have been

correcred.

Idencificacicn of New Problems

A

B.

L.

Discuss any weaknessea identified 1o the Incsrcompariscon Study
Sample analyses and reporca.

Discusa any weaineygep identified in chis site loapectios.

Get concurrence by projsct mspager {peracc i{deccified io
Seetion 1.A., of che 5185) that all weaknesaes will be
correccted. FPoint ouc chat any weak sreas ic che facilicy which
have beeo identified in thie site ilospectloc will have
correccive actions verified btefors the neaxt sudic. Veaknesses
oot sorrecoed mey be cause for pepalTies nOr concTach
termingrion.
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TABLE 5. SITE INSPECTION SCORE SHEET
— R — . E——
Laboratery _ _ ‘Locacicn Dare
Reason for wvisit:
Evaluatioe
Naze Qrganizarion Signxture
l.
2.
.
4,
1. Laboratory Personmnel Committed to Project Poincs
A Labarxcory or Prajact Manager
{individual responsible for overall
technoical effort): Nama . 1
B. Inductively Coupled Plasea Emisaica
Spectroscoplisc: Name _ 1
C. Flameleya Atomic Absorptieon Speccroscopiet:
Nama l
D. Troorzanic Compouads Analyst (prepares ICP and A4
samples}: Name l
Experienca [l year minizum requirsment)
E. Sampla Extraction Expert:
Name __ 1
Exparience (] monrhe minizum requiremenc)
F. Classical Tnorganic Techulques Analyase:

Rapa

Experieoce {6 months minimum requirement ip sulfide,

cyanlde and ammonia)

{continued)
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TARLE 5. ({(Continued)

T ————

II. Laboratory Equipment " Pelnts

A. Inductively Coupled Plasma (ICP) Specrrometar
, committed to this project snd cperational. 1

B. Flameless Atomic Abscrption Spectromecer

committed Ee thia project and wperstional. : . 1

~ Cell and reduction assembly for cold vapor mercury,
determinacicos, . 1
C. *pH and ioo selective maters. 1l
D. uv-vi{alble speccrophotometer. . 1

III. Guality Control Procedures
A S5ample Control

1. Sample receipt, storage and sample extract
actounting procedure exists and Ls in use. 1

s There {a one responsible individual for
sampls contzol (MName Y. 1l

1. Sazples end sample extracts are kapt io a
secura (locked) srea when noc iz use. 1

B. Analysis Cootrol

1, All fndividuals working oo the project have written
protocols describing their requirsd ectivicies. 1

2. There In a loghook for each ipacvrumsnc for
recording performance information auch as
calibration dats aud aervice activities. 1

3. Facilicy ia deesigned for crace innrgacic analyses
of hazardous vastas. 1

&, Adequate ventilatlion ie provided in sampla
preparacion and anelysls. 1

b. The 1ICP spectrcmeter ie properly vented. b

B The atomie abaorptivg spectromscer i
properly vented. 1

d. Adequate procadures exist for dispoaal of wmsce
liquide froz cbe 1CP and AA spectrometer. 1

{continued}
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TABLE 5, {Conmntioued)

|

" Points
4. Sufficient 4°C atorage space for aamples and sanple
excraces {1 fti/sezple/monrh). 1
) Ce Document Control
l. Fvetry lodividual participatiog In thla project has
a ontebook for malintaloing decaliled records. I
2. There i{s & 8lngle Indilvidual reaponslble for
maintaining all regnrds and docummnoty
(Hanme ). H
D. Good laboratory practices wod etendatd operating
procedures (SOF's) are documested. (Examplex of S0P 'a
would be procedures for cleaning glateware and
calibrating inetruments.) 1

TOTAL SCORE

(Lf lesa than 25 points, diaczuss mech problem with person f{dentifiad
in I.A. as described in IV below,)

IV, CLoueclusion
A. Frevioualy Id:n:itied Problome,
All previgualy Identifed problems heve besn coTrected.

Yen No {Check onae)

1f che anewer is ™Ho,” the laborartory Iy net perfarming acceptably
and muat dlascootipue sample aoxlysia under this contracc uncil
problens are corrected.

B. Incercomparison Study Semple data reporting problers have been
discuased and any requirad corrective acticns have been coomitred Ro
by the Individual Ideprified in Smction I.A. of this form,

Stgoature of Project Manager {identified in Section I.4i).

I
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KOTE

The Coptrector shall mot deviate from the procedures described hereln without
the prior writreo approval of the Contracting Officer: Provided, that Che
Contracting Officer may retify in writipg such deviation apd such rarification
shall comscitute the approval required harein.



Exhibiz G
Page 2 of B

Specificarions for Chain=gf~Cuntody aod
Documentc Control Proeeduras

The contractor must have written standard cperating procedures (50P) for
recelpt of samples, mainrengnce of cuscody, tracking the analysis of samples
and assenbly of completed date. These procedures aze npacessary Lo ensure that
analytical dara collected umpder this contract are acceptable for use in EFA
enfproament case preparacions acd litigarion. The comtractors 50P’s shall
provids mechanisms and documentation to meer sach of the following specifilca-
riona and shall ba used by EFA for the basia for laborecory evideoce audits.

1. The cootrsctor aball have a designated eample custodiac respoasihle for
receipt of the samples.

<. The contracctor shall have writbten S50P's for receiviog snd logging in of
the mamples. The procedures shell include documentaciom of the sampls
condition, melntenance of custody end sample security and documencation
of verification of sample cag {nformarion against custody records.

3. The concractor shall have written SOF's for mailutenancs of the securicy
of the samplas sfter log ip snd shall demonscrate gecurity of the sampls
atorage and lahoratory arsas.

4, The contractor shall have writcensSOP's for tracking tha work performed
gn any particular sample, The ctracking system shall include scandard
dace logging fotmats, logbook encry procedures and & means of comtrolling
loghook pages, computer priatours, chromatograph Ifracings and other
written or pripced documentrs ralevant ro the samples. Loghooks, priuced
forms or other writren documentation must be avallable to describe the
work performed ia aach of the followiog steges of amalys{s:

Sample receipr

Sample exrracriop/preparation

ICAF analyeis

Flameless and cold vaper AA analysis
Inorganics enalysis

Data reducticon

Data reportiog

5. The contractor ahall heve written SOF'a for organization and asaembly of
all documencs relating to aach EPA caae., Documents shall ha filed oo a
case specific basls. The procedures muat ensurs chat all documents
ineluding logbook pages, eample tracking records, Deasurement resadout
records, computer printoucs, rav data gummaries, correspondence and any
other writcen documents heviog refersnce co rhe case are complled in gae
location for submisseion to EPA. The ayatem st inelude a document
mumheripg eod leventory procedure.

8. Pocument coutrol and chalp-of-cuatody tecords Include but are not limiced
to: sample tages, ctustody records, sample tracking recorda, sualysts
logbook pages, bench sheets, measuremant readout records, extractiion and
anglysis chronicles, computer priutouts, raw darts suygmarlies, insgrument
logbook pages, correspovdence, end the document luventory.
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Estardoun Waste Dispoeal Sice
Conrract Apalytical Supporr
Chaip=af=Custody and Documept Conrtrol Procedurss

Sample Control

A sample 1o physical evidence collacted from m facility or from the
sovironment. An eggeatial part of chis fovestigationa effore 18 rthe coazraol
of the evidence gathered. To accomplish this, the following chainm-of~-
cuntody and document control procedures heve beeno establiahed.

Sample Idantificecion

Each sample bottle shall be labeled with 8 tseg contalning the sample number
and sampla descriptica to Identify the contents of the beottle. Additionslly,
the ssmple nuzber shall be marked ¢a the cutaide of any special packaging
container to facilitace ideptificacion. Typical sample tags are shovn in
Figure 1. )

Shaip—of~Custody Procedures

Becaubse of the oparure of the data belng collecred, the posseasion of samples
wusT be rracesble from the time rhe saopleas 6re collected until they ate
introduced 53 evideone 1o legal proceedings. To meintalo and dopument sample
cuscody, the chain-of-nuatody procedures described hera are followed. '

.l

3

A sample 15 under :uatbdy if:
1., Ir ip in your actusl pussesaion, B
2. 1t is 1n your view, afrar being in your physicsl possessicon, or

3. Ir was io your posbesbion snd then you locked or semled it up to prevent
tampering, or

4, It iy 18 & secure aras,

To assyre custody of samplem duriog cransport aod ahipping, each sample within
a packing copoteiner is rencrded on a chalm=of-cuscody record shown In Figure
2. Tach pample number ip recorded and the pumber of conrainera shipped is
recorded on che gheers. Also record the orher information regarding the
project, samples {or shipper if recurning ampty boctles), merbed of shipment
5nd rTemember te¢ sign and dace the sheet. The original cuetedy sheet is than
placed inside tbe package (preotected from damage) sod the pankage senled.
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Sample containers, shipping bozes, zoclearty ar other packages may be sealed by
using the seal ghovn in Figure 3. The seal wust be placed so the container
caonot be opened without breaking the saal. y

Upon recelipe of mamples 1z custody, Iioepect the peckage nod note any damage to
cthe sealing tape or custody aeals. Hoce oo .the custody record ar ather
logbook that the sealas or locka were iptecrt upon Teceipt If no tampering or
damage sppeara to have occurred. Open the package and verify that each ilrtem
lisced oo the ahesr is pre=aenrt and norrecrly identified, If all data and
samples are correct, slign and date the “received by Laboratory by~ box. In
the event errors ere noted, record the discrepaccies Iin the remarks column
(ipitial and date each comment) then aign che chaip-of-custody record. Reporc
discrepancies to the Sample Management Cffine for remedies.

Laboratory Document Control

The goal of the Document Control Program 1s to assure thet all documents for a
specified case (group of samplea) will be accounted for when the project is
ptmpleted, The program includes a documeot numberipng sod inveatory procedure
for preparation of the spacified Jocumentation packages for each case,

Logbooka

All nbasrvations and resultz recorded by the laburatarﬁ burL mot on preprinted
data shests arey entered inro permangnr laboratory loghooks. Data rtecorded are
referenced with the cese pumber, date and snalyst's aignacure ot the top of
the page. Date from only <be case are recorded per page. VWhen all the deta
from a cwge 16 compiled, copies of sll logbook entries must be included ip che
dosumentation package.

lostrument logs are also limized ro one case per page with the fa=e¢ number
recorded at the top of esch page. Coples of these logs musr alag he included
ip the #ingl documentacien package.

Corfections to Documentacion

All documentation in logbooks and other documents shall he in iok. If anm
orror 1a made iz a logbook aasigned to one ipdividual, char person ahould make
corrections aimply by crosslng a lice through the =rror epd eptering the
correct Ioformarion. Changes made subsaguently sre dated and initialed.
Corrections made to other data recorda or noo-peracuel loghooks are made by
crnaaling a aingle line chrough the error, entering the correct informarion and
ipitialing and dacing the correccico.

Consiatency of Documentation

Before releasing amalytical resulra, che laboratory asssmbles and croas checks
the ipformacicn on sample tags, custody records, lab bench ahears, persomnal
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and instrument logs and other relavant data Lo ensure that darca pertaising to
each psrticular aample or case 1s comsistent cbroughout the record.

Document Fumberiog aod Ioventory Procedure

In order to provide document spcountebllicy of the completad analysis recards,
esch item ip A case ia iovenroried amd assigned 8 serialized oumber and a:n
identifier associating it re the caee and Reglon.

Caae #f — Region = Serialired pumber
For example = 75=1=-0240

All documepnts relevant to each case Including: logbook pages, hench sheecs,
mass Spectira, chromatpgrams, custody records, library aearch resulcs, ecc.,

are loventoried. Each data generater (awalyst) is responsible for ensuring

that all docusents geoersted are pleced io the file for inventory and recurn
ta EPA. Filgure 4 i5 an axample of 8 document ipvenrory.

Confidenrial Informarian

Any samples or Information received with e request of confidentialicy is
handled as "confidential.”™ A separate, locked file i{s mgintained saod
segregacted fromw schar nonconfidenrial Iinformation. Date geoersted from
confidenrial semples ip creatad ps "confidential.” Upon rezeipt of
confidenrisl informarion, the DEO%* logs these documents fate a Confidential
Invenrory Log. The information is then made avallahle to authorirzed
perscnnel, bur oply eftar it has been signed ourt po thaet person by the DCO.
The documants shall be returned to the locked file at the couclumion of each
working day. Confidential informatioon may not be repreoduced excepr upon

" approvel by and under tha supervisfon of che DCO, Any reproduction must be
kept th an absclure minimum. The DCO will enter a8ll copies inco che document
concrol system and apply rhe came requiremencs a3 the origimel. In additico,
this information may net be dastroyed except upen approvel by and under the
supervisioo nf the EPA program manager and EFA conctracting offlcer, The DCO
shall remove and recain the cover page of any confideprial inforzarion
disposed of fur one year and ahall ksep & record nf the destruction in the
Confidential lovenreoty Log.

*C0 e & documant control offlcer asslgned by rhe coacraccor to malptaln
control of confideuntlal izaformation... - .
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Figure }. Example custody seal made of perforaced papar srock.
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Study plans or project plans.

Sample traffic records, veekly reporta,

Custody racords, sample TAgs, l;nple logp.

Laboratory loghbocks, personal leghooks, instrument loghooks.

Laboratory data (sortad by sample), calibrationm and quallty eontrol
resulty.

Iata surmarles and TeporLis.

211 pther documsnts, forms or records referencing the samples.

Figure 4., Example Document lnventory Format for Eech Cane,
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B—d44 Section F - Standard Deviation formula; *“5D" abbreviatlon;
and asteriaked footnote.
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D-28 Section 1.5.11,

D—]g Saccien lo?tloll
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S5ection 3.8.1,
Lines 2,4,5 gnd 11; wnd Section 1.8.8, lust sentence,
Section 3.9.1.5, firet vord of line 2.

Tahle 7 — awreriak following title (and awcerisk after enlumn 1

heading deletnd).
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Tuble definicion (laat paragraph),

Seceione 2.1.1 wnd 2.1.1,
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GENERAL HEQUIREMENTS

The Contractor shall use proven instruments snd techniques to 1dentify gnd
messure the ¢oncentratioos of volacile, semi-volatile end pesticide Hazardous
Substance List (HSL) compounds lieted in Exhibit €. The Contractor shall
prepars axtrscts and dilutions of harzardous weste sanples. The Contractor
shall, optionally, acreso axtracts {soil characteriastion mandatory) at an
initial extract coocentration. Then, based on the screeping responas, use
specific snalyticel mathods descrihed in Exhihit D to extract snd concentrate
sample extrects to schievs tha Contract Required Detsction Limita (CHDL) listed
in Exbibic €. Exhibit D lista the snalycical methods snd sterting points to be
echieved for ssch nf the ASL tsrget compounds. Additipnally, che Concracter
¢hall conduct s survey to determine the possible fdencity of wp to ten {10)
unknown volatile components end up to twenty {20) wnknown seml-wolstile com-
ponents (in sddition to those listed ip Exhibit C) in esch sample analyaed by
CC/HS. The Contractor shall employ stace~of-the-srt GC/MS andfor GC procedures
to perform eoll snalysea of samples submicted, iocluding sll necessary prepsra-
ticne for snalyein.

The samples to be snslyzed by the Contractor are from known or suspected
hagsrdous weste sires ond sadples may contain potentislly hazxrdous organic
snd/or inorgenic meterisla at potencially high concentraticn levels. The
Contractor should be sware of the potentisl hezerde swsociaced with the han-
dling snd analyses of these aamples. It is the Contrector'a responeibility
to take all necesssry oafety messures to ensure bis employeea safecy.

SPECIFIC REQUIREMENTS

The Contractor shall use his analytical experiapce and equipment to par-
form qualitative and quantitetive snalyees of tha organic chemical pollucancs
lisced in Exhibic C. Preparation of the samplec shall be done sn described
in Exhibit D. The Contractor shall follow fhe protocole eateblished hy the
USEPA for ssuplae preparstion, analyeis, storsge and preservation before ond
after the snalysis {wee Exhibic D).

During preparstion, the Concrector shall fortify ell samples, blanks,
aatrix apikes, snd mstrix epike duplicetes wirh surrogate apiking comapounds
{ligred 1r Zxhihic E)- Addivionally, ell sample aémi-volarile entracts and
sligquore for volmtile organice analysis shall be spiked with internal standard
compounde (lisced in Exhibir E) before iniection or purging.

1n Exhibit D, the EPA provides the Contractor with the specific enalyt-
ical procadures to be used along with the definition of the spacific epplica-
ticn of these methods co this contract. Thie fncludes fnstrucrions for sample
preparacion, gas chromatographic screening, mass apectrometric fdencificacion

A=} 9/84% Rev



and data evaluation. BSpecific lons used for searching the mass spectral data
for asch compound are included.

1. Tor aach sample, tha Contractor shall perform the !nlluuiu'.t;;k:=
Task 1. Receive and Prapara Harardous Waste Dispposal Bite Eamples.

a. [Receive und handle aszples undar tha chein-of-custody proceduras
described in Exhibic T.

b. Prepare sazplec as deacribed in Exhibit D. VOA anslyses shell ba
performed within 7 days of VISR for weter ssnples and wichin 10 deys of VISH
for soll smaples. Bampls axtresctions shell be completed within 5 deys of
VISR for wetar samples and within 10 days of VISR for soll samplas. Sanple
wxtracrs nust bs completely snalyeed within 40 days of exrraction. {Hota:
This does not praclude the contract regqnirement of s 30—day turnaround of
mnalytical data.)}

Task 11. Excrauction and Analysis for Idencity of Specific Organic Compounds.

a. Extracts and diluted aliquets prapared in Tesk 1 shell ba snalyged
by GC and GC/MS techoiquas given I{n Exhibir D for the harardous subatancea
referanced in Exhibic C.

b. The target cospounds listed in Harardous Substances List (BSL),
Exbibit C, shell be ldentified as dencribed in the methodologien giveo in
Exhibit D. Automated computer programm may be used to fmacilitate the
identification.

Task 111. Qunalitative Varification of the Cowpounda ldentified in Task I1Il.

m. The compounds ioitimlly idencified in Tesk 1Y shull be verifiad
by ap analyxt competeot in the interpretation of maas spectrs {see Bldder Pre-
Award Labormtory Eveluation Criteria) by comparison of the suspect mamm apec-
trur to the mass spectrun of m stendard of the puspected compound. Two cri-
teris must he satisfied to verify the identificetions: (1) slution of the
saczple componant et the same GC relative retention time se the standard com-
ponent, and {2} corrsepondence of the sanple component acd standard componant
mass spectra. Thls procedure requires the uke of multipls internal stendards.

b. Yor eatabliphing correspondenca of the GC ralative ratencion time
(RRT), the sample component BRT must compate within +0.06 RAT unite of the
ERT of the atandatrd component. For refersuce, ths calibretinn standard mpust
be Tun on tbe sane l12~hour time pariod am the sample.

¥or coaparison of erenderd and semple component maes spectirTa, Wmass EpecTTa
obtained on the contreccor's GC/MS are required. Once obtained, these standsrd
apecrTa may be uxed for identificarion purposes only 1If the contractor’s GL/MS
meets the DFTPP and BFE daily tuning reguirements of Tahlem 1.1 and 1.2 in
Exhibir E. The standerd eapectra used may be froo a laboretory generated
livrary or obtained from the calibration etendard ruan used to obrein reference
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BRTs. There requirements for qualitative verification by comparison of mass
speccra are as follows:

{1) All ioms present in the standard mass spectirym ot u relative 1p-
tensity greater than 10 percent {wost abundent ion in the spectrua equals 100
percent) sust be present in the sample specctrum.

(2} Tha relarive inrensicies of jons apecified in (1) wumr agres
withio plus or minua 20 percenc betweeo the arandard apd sample speccras.

{3) Ioos greater chao 10 percent io the eample spectrum but pot
preaent io the standard spectrum muar be conaidered and acccunced for by the
enalyst making the comparivon. W¥heo GC/M5 computer data processiog programs
are uysed to obrain tha sanple component spectrum, both the processed and the
rav spectre suat be evaluared. Ib Taak IiI, the verification proceas should
favor falee negatives.

Task IV. Quancificacicoo of Compounda Verified in Task III.

a. Tha Contractor shall quantify componenta identified In Tesk 1I snd
verified in Task III by the internal atandard method atipulsted in Exhibir D.
Vhere moltiple inrernal standerds ars required by EPA, cthe Contractor shall
perform quanricstion utiliping the intsrnal atsndarda specified in Exhibic E,
pert 1, Tables 2.1 or 2.2.

b. The Contractor shall dereruine response factors for each 1i=hour
timg period eod shell include » calibration check of the inicisl five point
calibrerion as described in Exhibit E.

Tesk V. Tentative Identificetinn of Non—-HSL Sample Components.

a. For each msmple, the Cootracror shall exetuts a maximum of thircy
(30Y librery sesrches on subscanctes not listed in Exhibit €. The 10 sub-
stances of greatest apparsnt concenrcaction noc listed in Exbibit C for each
volecile organic freccion, snd the 20 substances of greatest apparent con-
centracion not lisced io Exhibit € fur tbe combined base/nsutral/ecid frec-
tion shall be tencarively idencified via a Forvard search of chs mnst recenc
svailable EFA/NIH wnam spectrel librery. {Substances with responses less cthan
10 percent of ctbe nearest internal scandard are not required to be searched in
tbis fashion). Omly after visual comperison of sample spectra witb che specrra
from the library searches will the mesa spectrel interprecacion specialist
assign » teocacive ideotificarion. If the unkoown does nnr meet the identi-
fication criceria of Tesk III, it should be reported as unknown:

Task VI. Quality Assurance/Quality Contrel Procedures

a. All specific quality assurancs procedures prescribed {(Exhibit E,
QA/QC Requirenents) ahall ba etrictly adhersd to by the Contracror. Records
doctumpenting the use of the prototol shall be maintained in accordance with
the documenr gonttol procedures prescribed in Zxhibit F, and repsrted in
accordance wirh Exhibic B, "Reporcing Reguirements and Delivarablea”
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b. The Contractor shall perforn one apiked sanple analysis and one
duplicace spiked ssaple snalyeis oo asch group of samples of » aimiler matrix
and eoncentration level for sach Case® of samplas receivad or for aach 20 aam-
ples, vhichevar is more fraquent. The Contractor shall prapare and analyze N
one laboratory reageot blank for sach group of samples of » similar matvrix and
conceutration lavel for each Case gf gamples received or for aach 20 sanples,
or whenever ganplas ars extracted, whichever is mors frequent. {(Volarile
soelyais requires one instrument blank for sach 12-hour tims period when volg-
tils BSL compounds ars sacalyxed.) Semplea, blanks, matrix spikes and matria
apike duplicetaa shall be carriad through the aotire analyticel procesa from
extraction to final GC/MS or GC-ECD enelyeis, inclwding all deta Teporting
raquiremenra and magnetic tape dats storage.

ddditionally, the contractor shall perforn instrument calibratinn {by
“hardvare tune”) and perforoance swudits for ssch twelwe bour time period ro
ipclude: Decafluorotriphenylphosphins (DFTFF) andfor bromofluorobsnsene (BFR)
aa applicable and a specific ealibration atenderd(a) for response, vatantion
tize sod mass spectra. 4Additionel quality conotrol shell be conducted io tbe
forn of the anelyala of Performance Evaluation cheack sanples submitced Eo the
laboretory by EFA. The results of comparison atudisa ave dur within thirty
calender days of receipt of the samples. A scoring penalty will be asacased
for PE date delivered tn EPA 31 deys or later, after the documented day of
smzple receipt. The resules of #ll auch control or PE check samples may be
used as grounds for terninarion of noncompliaot contrsctora. “Compliaot
performance” is defined sa chat vhich yields correct compound identification
aod copcentrarion valoes as determined by EFA. (See Section IV, Exhihit E.}

[ After avard of coorrect and before the firat sasmple raaulcts are due,
the contracror ahall determioe the analytical inatrument detection limite. The
contractor should compsre theae instvrumeotal detection limicte with sample de-
tecrion limite to datarmine if in-houss quality eontrol procedurea are effective.
Osiug atanderd refereccs materiala, the Contractor shell perform ) analyses of
scandarda for sll components being mesaursd at 3-5 times the required detection
limir concentrarions (eee Eahibit C}. These analyses shall he perfurmed uaing
tha ioatrumentsl condirions in Exhibit D on standards in solvent for bass/neu—-
trals, acids, sand pesticides/PCE2 and oo standavde dilnred into resgeut water
for volatile organica. The instrument detecrion liwira shall be cslculated aa
3 times the stendard daviacion of the messured valnaa. Theas valusa shell be
aupplied vo the dats usera (see Exhibit 8, "Reporting Requirements snd Deliver-
ables™). Pesricide sod FCR detection limits shall be deternined by both GC and
GC/MS analysis Tespectivaly.

2. EPA will provide to tha Cootrector formate for the raporting of all dasta
(see Exhibit B, "Reporting Bequirementa and Deliversblas”™). The Contractor
shall he responaible for completing and returning lahoratory and chemical auel-
yoia dace aheete and weekly reporte within tha rime specified ip The contract
schadule. Use of forma in formats other than those wupplied hy EPA will be
deemed as mon-compliance. Such dars are unacceprable. Regubmiwselon, st po

% A Casme :onsisce of s finice, uvsually prederernined number of samples collecred
over a given time period from » perticular eite.

A= §/84 Rev



sdditional cost to the government, In the specified format will be required.
Computer generated forms may be submitted provided the foros are ip EXACT

EPA FORMAT. This means that the order of date slements is the sape as on each
EFA reaguired form.

3. The Contractor shall provide snalytical squipment and techuical axpercise
for this contract ss specified below:

.. The Contractor shell have sufficient gas chromatograph {GC) and
gas chrpatograph/masa spectrometer/data system (GC/MS/DS) capability to maet
#ll the teroa and conditions of the Contract. The Contractor ahall provide
adequate inetrusent redundancy to ensure that ot least one opersting GO and
GC/MS/DS may reascnahly be expectad to be savallable ot any one time. Thia
instrument redundsncy may be demonstrated by alther having wore than ooe
operationsl GC and GC/MS/DS inhouse or through exrenaive in-house stocks of
ceplacement parts and circuir boarda. The Contractor shall mainteiu, st the
pinfmup, #ll analyticel aquipment allocatad for thia contract at the time of
avard.

b. Ths Contractor’s iustrusent aystems shall bava the following:
(1) The CC/MS shall be equipped with a glsss jet saparator.

{2) The computer ahall be iutarfaced by hardware to the mags
apectrometer and be capable of acquiring continuvous nass scaus for the
duration of ths chromatogrephic prograa.

(3} The computar shall be equipped with masa storage devices for
seving all data from thbe GCC/MS ruus.

{4) Computer aoftwars shall be svailable to allow searching GC/MS
ruus for apecific fons and plotting the iuntensity of the fous wirh reapect te
time or acao ounber.

{5) The GC/MS shall ha equipped with a split/apliclaps injector and
GC to MS ioterface capsble of extanding s fused ailica capillary coluan into
the ion source. The columo Is to be 3D oeters long by (.25 or 0.32 ow inaide
diamater, bonded DB-3, fused silica or squivalant.

{8) The GC for pesticide sualysis shall be performed using peckad
colunns (see Exhibit D, Baction IV, for an optional FSCLC couformation column)
apd shall be equipped with s derector sultabls for peaticide analysin an
described in Exhibic D.

Cu The Contractor ahall use » magnetic cape storsge davice capeble of
recording dats sultabls for long-ternm off-linn storags. The Concractoc shall
retain all raw GC/M5 data acquiced during the entire contract period on
magnetic tape in appcopriate instrunent mspufactursr format. The Coutractor
ahell provide the magnetic tepes ro tbe USEFA ulthin 180 days sfter contract
expiratiou or within seveo {7) days of request by the Project Officer.

A-3 5/84



d. The Contrsctor shall heve eccess to @ compotericsd M5 library eserch

syasten capable of providing a forvard comperison, utilizing the setandard epectra

conteioed in the EPA/NIH Mase Bpactral Data Baae. The most recent availahle
ZPA/NIR Mass Spectrsl Library should be used. o= B

(1) The system shall provids a numerical racking of the standerd
apectrs most cloesly correapooding to the sample spectra sxamined.

{(2) The data syeten shall remove beckground eignals frow suspect
cheaicsl pollutsant spectrs.

8. The Contractor shall use, in-houss (st contractor's fecility) sand
operable, s devics capabls of analyaing purgeable organics as described in
Exhibit D,

4. The Contrector shall designate and utflize hey personnel meating tha
mioizum requirements, ss set forth in itams a throogh s below, to weet all
the terms and conditions uf the contrect., The EPA ressrves the tight o
Teview personnel qualificacions and reject thoss not meeting the minimum
required experisncs.

a. The Contrsctor's GC/MS operators performing work oo This contract
shall esch have st lesst 9 montha experience in the operetion of the GC/MS/DS
on eovironmentel samples.

b. The Contractor's neas spectrel interpretstion specialist performing
work on this contract shall bheve at least 2 yoars of axperience (ne naed here-
1o, "experience” is desnsd Lo mean, "wore than 50 parcant of rhe personcel's
productive work time”™) in the interpretatioo of mase spactrs gachered in GC/MS
enalysinm.

€« The Contractor’s extrection end eonceotration specielist performing
work on this contract shall heve at least 1 year sxperisnce 1o the prepera-
"tion of extracts from snviroomentsl or hazsrdous waste samples.

d. The Cootractor's purge and rrap speclalist performiog work on this
contract shall havn er least 6 montha exzperience using tha purge and rrap
technique for volatils organics.

8. The Contractor's pearicide residus esnalysis epecialist perforaing
worh on this contrect shall heve at lesst 2 years experience in orgsnochlorine
pesticide residue and PCE analysis, including cleen~up procedures auch as
¢olumn chromatography, on eovironaental samples.

%. The Contractor shell preserve all saaple extracre after saalysis in
bottles/viala with Teflon-linad septs and mainteined at 4*C. Within 180 days
aftar dateg anbmiseion, the Contrsctor shall request the Project Officer for
anthorization to dispose of sample axtracte or provida the sampla satrects to
the USEPA within seven (7) days sftar & request by the Project Officer or the
Bample Management Office (SMD).
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6. The Contractor shall edhere to chain-of-custody proceduree described
in Exhibit F, Documentstion, as described therein, shall be required to
show that all procedures sre belng strictly followed. This documentation
shall be reported as the eomplete Case fils purge (see Exhibitc B), _
7. Sample shipmenta to the Contractor's Facilicy will be schedulad snd
epordinatsd by the EPA CLP Sample Manasgemenr Office (SMO).

a, The Contracror shall communicate with SMO personnel by telephone
a8 necesssry throughout the process of sampla scheduling, shipmenc, analysis
and data reporting, to ensure that wanplea are properly processed. Thia
shall include ipmediately notifying SMO parsonnel of sny irregularities with
samples or sample paperwork raceived (noting diacrepancies from verbal corder
placed hy SM0Q), prohlems ancouncered in aample analyses that will affect
the data produced, aod lahorstory conditiona that impact on timeliness of
analyses snd data reporting. In particular, the Concractor shall pocify
SMO personnel in advence ragarding saomple daca that will be late sod shall
wpecify an eatimated delivary date,

h. GSample scalyaes will ba scheduled by groupa of ssmples, ssch
defined as & Cane and identified hy a unique SMO Case number. A Case
pignifiea & group of samplea collected st one aite or geographical srea
over a predetermined time period, and will include ome or more field
wappilea with sssociated blanks. Samples may be shipped to the Contractor
in » eingle shipment or sulriple shipments over s period of time, depending
on the aize of the Cape.

c. Each sample received by the Contractor ehould be labeled wich
# SM0 pample pumber, end eccompeniad by a Traffic Bepert form bearing the
sample nupber and descriptive infeormation regarding the sample, The Con-
tractor shall complete and aign the Treffic Report, recording the date of
sample receipt and eample condirion on receipt far each sawple concalner.
The Conttactor ahall eubmit the signed copy of each Traffic Beport te SMD
vwirhin seveo (7) calendar deys following sample receipt (see contract
delivery schedule), 1f there are problems either with the samplea (e.32.,
mixed media, contsinera broken or laaking) or paperwork {(e.g., Traffic
Reporta pot wirh shipmenc, wanple and Traffic Report oumbers dc oot
correppond) the Contractor shell immedlately contact SM0 for resclution.

d. The 20 Case and sample numbers shall be vaed by the Comtractor
in 1dentifying samples received uwader thig gootract boch verbally and in
reporta/ecorrespondence.

e, Samplea will routinely be shipped to the Contractor through en
overnight delivery servics. However, 88 neceassry, the Contracror ahall
be rasponeihle for any handling or procesaing requirad for the recelpt of
senple shipmente, including pick—up of sanmples at the neareat servicing
eirporc, hum stetion or other carrier service within the Contrector's
geographical srea. The Contractor shsll be available to receive sample
shipments ar any time che delivery service ia opereting, including Saturdsys.

The Contractor shall eccept all samples acheduled by SMO, provided
that the total number of samples received in any calendar momth does not
snceed the monchly limitation expreased in the contracc, Bhould the
Contractor elecr to accapt eddirional mamples, the Contractor shall remaln
bound by all contract requiremencs for analyaim of those sawples sccepted.
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REPORTING AND DELIVERABLES REQUIREMENTB

The Contractor lsboratory shall provide reports and other deliverables
aa apecified in tha Contract Bchedonle. Theee reports are described in Bec-
tiog I of this Exhibit. All raports post be aubmitted In s legible fora or
resubnigsion will be required st nos additional cost to rhe Agency. All reports
and documentatioo raquired, includieg chromatograms, reconarructed fon chro-
matograns and maes epactra, muet be clearly labeled with the Eample Management
Office Caas Dumber and associated Sample/Traffic Report number(s). Reporta
and documenration must be submirted arranged clearly in thn ordsr specified
in Bection II, Deliverables Index, located within rhis Exhiblt. Section 111
containe all the required Forms, ip the Agency specified formats, slong with
couplece ipstructicns ro seaisr the Contractor in accurstely providing the
Agency all required data. II the documentation is submittad without the re-
quired identification or not in the required order, rssubmission will be
raquired &t no addiclonal coat to the Agency.

SECTION 1 -~ REPORT DESCRIPT1ON

The sutmary which follows describes the specific reports rsguired to
neet all reporcing requirements of thia Contract.

A- VWeekly Progress Heport - Weakly reporr (Figure 1-1) specifying
auxber of samples recsived {o week snd deliverablas, recorded by Casn nDumber,
aanple aumber, type of deliverable, expecetsd date of submission, and resson
for lacteoegs.

B. Sanpls Traffic Report - Copy of SMD Sample Traffic Report with lab
"recelipt faformacion end eigned in ariginal Contrector signeturs,

C. Sample Dars FPackage - Dats reporr for snelyses of each sanple to
ioclude:

Sample Traffic Reporrs: Copiea of complered BMD Semple Treffic
Reporte for all mamplas raported in dacta peckage.

Caae Rarretive: {Laboratory cover latter)

1, Containos the Case aunber, Sampla Hanagement Offics Gampls
numbers, Contract vmber and datailed documentation of sny Qualiry Contrel,
sample, shipment sudfor sualytical problems encountared in e specific Case.
Also included should be docuseotation of eny interocal dezislon tree process
used sloug with a summary of corrective actions raken. The Case parrsrive muat
be signed in original signature by the Laboratory Managar or his dasignars.
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GC/MS Analysis Data:

2. Tabulated rasults (identification snd quantity) of the specified
hatardous substances (Exhibic C), validuted and signed ino original-Wignature -
by the Laboratory Manmger or his dapignate (Form I).* Report Tesults to two
aignificent figuras. For rounding rulee, follow the EFA Handbook of Analyticel
fuality Control in Water and Wastewatar Lahoratoriee (EFA-600/4-T9-019). On
Form I, the sppropriste concentration onita should be circled. For sxample,
wa/L for water semples or ug/Kg for soil/eediment sssples. MNo othar wnits are
acceptable.

3. Tsbuletad list of the highest probable match for asch nf
the ms jor compounds not listsd in Exhibit € (up to 10 compounds per volacile
fraction and up to 20 compounds per semi-volstile fraction), including the CAS
(Chemicel Abstrects Eegistty) nunmber, tentstive identification snd sstimated
concentrations. For setimating concentration, speume s response facinr of 1,
and egtimate the concentration by comparison of the compound peak height to
the peek height of the nearsset intarnal standard free of interferances on the
recongtrunted ien chromatogrem.

4. a)} Reconarructed total ion chromatogrems for ssch sample
extract, normalizred to the largest aon-solvent componant (Exanmple 1.1).
Internel stendsrd and gurrogate aplking compounds are to be labeled and
idencified with their chamical names. If automated data system procsdures
sre used for preliminary identification and/or quantificarion of the Hazsrdous
Substance List (HSL) compnunds, the complete dats mystem report must be ip-
cluded in ell ssople data packagea in addition to rhe reconstructed ion
chromatogram (Exanple 1.3). For laborstories which do pot wse the sutomated
data pyatem procedures, & laboratory “raw data sheet™, which contalnsg the
following information, sust be included in the sample dota packsge in sddition
to the chromatogram.

SMO aszple number
date and time of snalysia
RT or acan nembar of identified BSL compouoda
ion nsed for guantiration with measured area
copy of ares table from data syatem (Emample 1.4)
¢ GC/M5 instrument ID

b} Reconprructed total ion chromatograms for sll tentetively

1dentified compounds not liated in Exhibir €. Report all peaks and label

thoae that cennot be {denrified as “upknown” after spplying criteris require-
menrs in Exhibic D, Seerion IV.

* In the event that rhe Laboratory Manager cannot validate all daca reported
for each aample, he/she will provide a datailed deacription of the problens
aspociated with the ssmple in the Case Narrative.
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5. a) Copiss of rav spectra and copies of background subtracced
saas spectra of bazardous substanca liated 4n Eahibir € (HS5L) {dentified in rhe
essuple extract diaplayed together on a singls paga (Dual Display) with the
corresponding background aubtracted HSL etandard maes spectra, or for data -
systems iIncepeble of dual diaplay provide:

b) Borh raw and background subtraccad mass spectra of hazerdous
substacces 1isted in Exhibit € (BSL) identified in the sasple axrrect (Example
1.5), snlong with rhe hackground subtracted HSL atandard masa specktra, asch oo a

singles pege.

¢t) Copies of mass spectra of hazardous substances not listed in
Exhibit C acd non-aurrogates ideotified 4o €. above {Tentarively ldentified
Compoumde} with associated bast-march spectra {(three best fit). (Example 1.6)

6. Coplas of peaticide cbronmatograme. All chromatograms must be
labeled with tbe following informatiom:

sampla 1.D. (S5MO pample numbar from Traffic Repore)
volume injected (ul)

date and time of 1ojecticn

GC coluan identification

* -GC {ustrument i{dentificatien

positive ideotification must be labeled with tha names
of compounds, either diractly out from the pesk or on
a priotout of retention times if retentioo times ere

printad over the peak.

7. Coples of pesticide chromatogrzos from sacond GC column counfir-
mation. Chromatogrens to be labeled -as in C.f above.

8. GC/MS peaticide confirmation data To include the Teconstructed
ion chromatogran of eample(a) as deacribed in C.4 preceding. For multi response
peaticides/FCEs vaas spectra of three peake is sufficient for identificacion.

9. Reaults of aurrogate splke analyais (Form I1), to include all
aanplee, blanks, matrix apike, and matrix spike duplicetes.

1n. Resultes of matrix spike duplicate analyaia {Form 1lIl} end results
of all required resgent blank analysea {Form IV).

1ll. Tuning and Mass Calibretion Standard (Form V) for DFTFF and/or
BFE for each twelve (12) hour time period. Form V ouat include mmmary of all
sanples, blanka, matrix spikes, matrix spike duplicates and atandarde moalyzed
under a apecific tune.
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12. lofriel celibration date (initial 5 peint calibration) for
volatile and eemi-volatile BSL compounda (Form YI) for mach GC/NS syeten used
to analyra sasples. 4ll 1lnitiel Calibration Date (Form V1) pertiment to sach
Cass must ba pubmited.

: 13. Cootinuing calibration data for walarile and semi-volatilas HSL
compounds for sach twelve (12) bour time peried {Form V11) for sach GC/MS
syatem used to snalyre asmmples.

14. Tabnlstion of current caleulated inscrument Aetection limlice
ss determined by the Laboratory. Tbis csn be a completed Form I annotated
"laboratory Instrument Detectfon Limite.”

13. Gel perpeation chbromatograms (I{f raguired}.
. HRaw QC Data Fackage = to inclode:

1. Dlanks: Eigned tebulated results {Form 1}, Tentatively
identified compounds {Form 1, Part B), mass spectra acd raconstructed iom
chronstograms for each blenk extresct as in C.2 through €.5 preceding. Copies
of chromatogrems of pesticide blanks properly labeled as in C.§ preaceding.

2. Matrix Spikes: BSigoed tablulsted results {Form 1} of non-wpiked
HSL componods detected, Tantatively identified conpounds (Form I, Part B),
reconatructed Ion chromaltograme and computer guantitstion reports or legible
Faceimile for aach natrix apike sample ss in C.4 praceding. Spectra are noot
raquired.

3. Matrix S5pike Duplicate; Signed tabulated Teanlts (Form I) of
non-spiked HSL compormds detected, Teantatively ldentified compounds {¥Yorm 1,
Part B), reconstructed ion chromatograma end compnter quantitstion Teports or
legible facsimile, for each matrix spike duplicate sample as In C.4 preceding.
S5pectTa are not required.

E. Sample Data Summary Package = To include the following data from
Sample Date Package (C) and Raw QC Dats Package (D).

c-1) Case Harraltive
C=1) Signed tabulatsd hanstrdous anbstancea Tespulta {Form )}
£=3) Tentarively identified compounds (Form 1, Part B)

C-9) Surrogate spike analysis rasults {(Form 1I) by matrix: water
and/or soil; for soll,by concentration (low or medium)

C-10) Matrix spike/matrix apike duplicste reaults {Form II1l) and
raagent blank snalysis results (Form 1V)

D~1) Blanka - signed tabulsted rasults {(Form 1} and Tantatively
identified compounde {(Form 1, Part B).
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12, Ipitial calibraticc data (ioitisl 5 point calibration) for
volatila end seai=voletile ESL compounds (Form VI) for sach GC/MS system uged
to snalyre sanplas. All Initial Calibration Data (Form VI) partinent to asch
Casa must ba submited.

13. Continuing calibration Jata for volacila and semi-voletile H5L-
compounds for each twalve (11) hour time pericd (Fora VII) for esch GC/MS
systen ossd to analyse semplaa.

1é, Tabulstion of currant esalculsted i{nptrument Jecaction linite
ds datarminad by tha Laboratory. This can he a complatsd Form I annctatsd
"Laboratory Insrrunant Datection Limite.”

13. Gsl parmeation chromatograme (if required).
D. Raw QC Data Fackags ~ to include:

1. 9Planks: Signsd tebulatsd rasulta (Form 1), Tentatively
idenrified compounda (Form I, Farc B), msas epectra snd reconatructed fon
chronatograms for sach blank extract a8 io C.2 through C.¥ preacsding. Copias
of chromatograme of pasticida blanoks properly labaled as in C5 preceding.

2. Matrix Spikas: Bignsd tablulsted rssults (Porm I) of pon-apiked,
BSL compounda datactad, reconstructad iom ehromatograms and computer quantita-

43on recorts or legihle faceimile for sschb matrix apike ssmpla aa {o C.4
praceding. Specira sra pot raquired.

3. Hatrin Spiks Duplicara: Signsd tabulated resuits (Fora I) of
noz-spikead ASL compounds dacactad, fraconstructad ion chromatograns and
quantitation reports or legible facsimile, for ssch matrix spika deplicete
aazple aa in C.4 precafding. Spectra are net taquirsd.

E. Seapla Data Summary Fackage - To includa the following Jats from
Sample Daca Peckage (C) and Rawv QU Data Package (D).

g-l} Cass Earrativs
C-1) Sigoned tabylatsd hazerdous substancss rasults {Fora I)
C-1) Tanterivaly idantifisd compounds (Form I, Part B)

C=9) Surrogaca spike analyeis results {(Porm II) by wmatrix: water
and/or aoil; for soil, by concentratiocn (low or sadium)

C=10) Matriz apike/watrix spike dupliceta results {Fora IIIJ lnd
rasgant blank analyeis rasults (Form IV)

D=-1) Blanks = aigned tabulatad ressulcs {Fora I) and Tantstivaly
idantifiad compounde (Form I, Part B).
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¥. Standards Data Package - In accordance with the contract delivery
achedule, whern submicteing data for a sample or group or samples ip a Case, the
applicable standarda data oust be gubmitcad. Standards data pl:klEl to include:
1. %Reconstructed {on chromatograma (RIC) and computer guantitation

raports or legible facaimiles, as deacribed ip C.& preceding, for asch Inicial
and Coptinuing Calibration apalyais and from any pesticide/PCB confirmatien.
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2. Pesticide wtandard chromatograms end dats system printouts for
a)]l standarde to include:

Evaluation Stendard Mix A - - -
Eveluation Stendard Mix B

Evaluation Standard Mix C

lpdividual Standard Mix A or B

All multiresponse peaticides/PCHe

All quantitation atandards

A copy of the computer reproduction covering the 100 fold
range

All chromatograns mre required to heve the following:

*

Label all etandard pesks for ell individual compounde =lther
diractly out from the peak or on the printout of retencion
times if retentiou times ere printed over the peak,

Label the chrommtogram for multicomponent etanderds. (i.e.:
Aroclor 1241, Toaaphene, Chlordane)

List total ng ipjected for sach atanderd. %

A printout of retention times and corresponding peek arees
muet eccoopany ench chrometogram.

Date and cime of Injecrion
GC column 1dentification

GC iostrument idencification (mee Exmmple 1.2}

G. GC/MS Magneric Tapem ~

All rav GC/HS data (includiog samplens, blanks, matrixz spike, metrix apike
duplicates, ntandarde, DFIPF and BFB) wuet be etored on magnetic tmpe, in
appropriate i{nmcrument menufascturera format. The Labaratory is required to
maintain che GC/MS tapes et their Facilicy for the entire contract pericd.

The Contractor shall retain the megnetic tmpes until directed to ship
them by the Project QOfficer or Sample Management Qffice. The Lahorarory mhould
reraic a written reference {Loghook) of tape files to EPA sxmple number, call-
bration data, standardm, blanks, marrix eplkees, and matrix apike duplicetes.
The reference should include pamplr numbera, Cose numbers, and idencificarion
of which QC data applies to which ssmples.
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-

B. Extrzcts -

Bample extracts shall be preserved in bottles/vials with Teflop-lined
sapts and meintained st 4°C. Within 180 daye after data subnissign, the -
Contractor shall request the Froject Officer for suthorization to dispose
of ssmple axtracts or provide the sample axtracca to the USEPA within seven
{7) days afrer a request by the Project Officer or the Sample Manggemenr
Office (5MO).

T. Complete Case File Furge — (formerly called the Document Control
and Chain~of=-Custody Package).

The ccmplete case file purge includes all laboratory recorde recaived or
generated for a specific Case that have pot been previously submitted to EPA
aa a deliverable. Thesge items include hut are pnt liwited to: asmple Lags,
custody racords, sample tracking racorda, analyats loghook pages, beoch sheets,
chromatographle charta, computer prictouts, raw data summaries, instrveent
logbook pages, correspondencs, and the document fovantory (see Exhibic F).

Bote: Whenever the Laboratory is raguirad to resubunit data sas a result of

an on-aire laboracory evaluation or through a PO/DPO sction, the daca must

ba clearly warked sa RESUBMITIED DATA and must be sent to all three contraccuwsl
data recipienta {SMO, EMSL-LV, and Beglon). A cover letter should be locluded
which deacribes what date im being resubnittad, what SHO Case{s) ir partains
to and vho requested the resvbmiasion.
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LABORATORY WEEKLY REPORT

Organics - GC/MS - -

Week of; to _ » 198 Report WNos

Monday Saturday
Laboratory Name:
Coniract Number: &8-01-

MNo. of Samples No. of Samples
Scheduled for Receipt Received
this Veek: this Week:

Deliverable Status to Deted

MHo. of Volatile Analyses Late;

No. of Semi-Yolatile (B/N/A) Extractions Lates

Mao. of Pesticide/PCB Extiractions Late;

No. of 5ample Data Reporis Late:

aComplete Attachmeni A providing all requested information for each
delinquent deliverable,

Figuze 1.1.
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5/84 Rev



ADY WB/C

S52UIIN] 20} uosEDY UDISSILIgNG eied | g | a3 | YOA 13quIny Jaquiny
Juoniaidwo) aoa |viN/a ajdweg sy
jo aiegy fisad
paiadyg (U0 M2ayd)
adAl atqesaarag

SINIWIHINOTE LOVHINGD INSNONITIA 40 NOLLIM)S3d
¥ ySunpwLry

-

B-17a



BECTIOR 11 DELIVERARLES INDEX AND REPORTING SCHEDULE

This ssction provides tha Contrsctor Laboratory with the speclfic order -
of delivershles. Arraoge aach section in the order specifiad, separste with
rubber bands, peper clips or other means ss naeded. Refer to Pigure 2.1,
for the specifirs reporting schedule and Figurs 1.2, for report distribution

addresnees.

The conotrect reporting echeduls, focluding report distributioo require-
mente, appears following tha delivershlss fndex, on peges B~1) and B-24.

B-18 5/04 Roev
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DELIVELADLES INDEX

1. Caze Karracive

The Case narrative sust contain: Cawe number, Contract numbar, sunmmary-
of any QC, aaxmple, shipment esnd snalyticel problems, snd decumentation of all
icternal decision tree processes used. Qutline problems encountered and final

solucicon.

Be o0 specific end detelled se necessary.

11, QC Summary

c.r

D.

Surrogats Percent Recovery Sunmary {Form Il)
Hatrix Spike/Matrix Spike Duplicete Sumnary (Form I11)

Leagent Bleok Sumnary [fnrl IV)
(If more than a single form is necessary, it wust be arrenged in

chrooalogicel order.)

GC/MS Tuning and Calibration Scandard {Form V)

1. DFTPP in chronglogicel otrder; hy inscrument.
2. DPFR in chronological ordar; by inatrument.

Ti1. Eeaple Dats

Samples should be arranged In packeta with the Treffic Report, the
Organic Analysie [uce Sheet (Form I}, followed by the raw data for
volatile, aemi-volatile and pesticide sample frections, These sample
packeta should then be placed in iIncreasing SHO semple number order,
l. Copy of Semple Treffic Report

2. BSL Results ~ Drganic Analyeis Data Sheet {Yorm 1)

3. Tentstively Identified Compounde (Form I, Part B) = Muat be
iocluded eveo if no eompounds are found; if so, indicete on
form: "no voletile compounds found™ snd/or “no semi-volstile
compounds found.”

&, Raw date = ipn order: VOA, BHA, Pesticide
a. Reconstructed {on chromatopram(e) (GC/MS), chromatogres(s)(GC)
b. Daca System Prinptout

* Quantitarioo report or legible faceimils (CC/MS)
= Integration report or data syetem printout (GC)

»* Calibration plote (area vs. concentration) for & ,4"-DDT,
4,4'-pDD, 4,4"-DDE or voxaphane (vhers appropriate)
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Rav HSL mzass spectrs and the background subtrsctad HSL

mase apectra with lab generaced BSL standard speptra (Dual _
Dieplay)

data systemp incapahla of dual display shall provide
spectra 1o order;

3-19a 1/85 Rev



= rav B5L compound apecrra
= enhanced or backgrommd pubtracted spectra
= laboratory generated HSL standard speccrs

d. GC/MS library search spectra for Tentatively ldentified
Compound{a) {TIC)

e, Quantitstion/Cealculstion of tentative ID concentracion{s)
f. HWanual work sheats

g. GPC Chromatograme (if appropriate)

I¥. Standards Data

F Current lisr of laboratory calculated inetrument detection limits
for all BSL compounds.

B. Initisl Celibration Dats (FYorm VI) = in order: VDA, BHA; by
instrument if wmore than oor inscrument vaed.

l. ¥Wwhen more than one initisl calibration 1s performed, the dats
mupt be put io chronolegleal order. All initial calibration data must be
inecluded aven for a specifliec Case.

C. Continuing Calibration {(Form ¥1I) - in order: ¥CA, BNA; by
insttumant if more than one lostrmment umed.

1. VWhen more than one Contipuing Calibration im performed, forms
must be Io chromological ordar.

D, Pesticide foros in tbe following order:

1. Yorm VIll = Pesticid= Evpluarion Standsrda Summary {sll GC eoluzns)

2. TForm IX - Pesticide/PCB Standsrds Summary {all GC columns)

3. PFormn X - Peaticide/PCB Identificacioo {only ceguirsd for
positive Tesultn)

E. ¥YOoa standard(s) recoosrructed ioo chromatograme and quantitatioo
Taporta (or legible facaimile) for both the initial {(fiva point) and sll con-
tipuing (12 bour) calibrations. Spectrs are nor required.

F. BRA standard{a) reconstructed ifon chromatograms and quanctitation
reportm {or legibla facaimile) for the botb initial (five point)} and sll con-
tinuing (12 hour) calibrationa. Spectra are not required.
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G. All peaticide Evalustion Btandard(a) (A, B, and C) chromatogranms and
data system printouts in chrenological order by GC column type.

H. All pesticida Individusl Brandard Mix (A or ¥) chromatograme and dara
syatem printouts in chroucologicel arder by GC coluan type.

B-20a 1/B5 Rav



I. Pasticide Quantitation standard(s) chromatograme and datcs ayster
printouts.
¥. Eav OC Data
A. DFIFP (Tor sach 1l-hour period, for sach GC/MS syatem otiliped)
l. Bar graph spectrum
2. Mass listing
B. 2FR (For ssch 12-hour paricd, for aach GC/MS wystem otilised)
1. Bar graph spactrum
2. Maas listing
C. Blank Daca
1. Tahulatad rasulta (Form I, Pagea 1l=4)
2. Tentatively ldentified Compounds (TIC) (Porm I, Fart B) even if,
noos found.
3. BRav Data - in order: VOA, BRA, Fasticida
8. “Recomatructed lon chromatogram{s) and quantitation
raport(a) or lagible faceisile (GC/HS)
= b. Chromatogram(s) and data system pricrout{s) (GC)
¢. BSL spectre witb leb genersted standard (dual display)
* data systems which are incapeble of dual diapley shall
provide wpectra io order:
= taw HSL compound spectra
= aohsnced or background subtracced spectra
= laboratory gsnarated HSL standard spectra
d. GC/MS library search spectrs for Tentatively Identifiad
Conpounds (TIC)
8. Quantitstion/Calculatioo of Tentarively Idantified Coupound(a)
(TIC) concantrations
D. Marrix 5pika Data

-1 Tabulated rasulrs (Form 1, Pages 1-4)
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2.

Rm: Data = in crder: VOA, BNA, Pesticide

Feconstructed lon chromatogramis) and qlmﬂutim retart (5)
or legible facsimiln (GC/MS)

- spectra not reguired
Chramatogqram(s) ard data systen printort{a) (&)
1. Both primary and confirmation eolumn data is recuired.

Matrix Spike Duplicats Data

1.
2.

Tabulated results (Foor I Pages 1-4}
Rm: Data - in crder: WYOA, BA, Pegticife

a,

b.

Feconstructed ion cdooratogram(a) and quartitstion rupnrttui
or legible facsimile (GC/MS)

Chramatogram{s} and data systam printort(e) (GC)
1. Both primary and confirmation colyn data is required.

B-22






Repork Ho. Coplen

CONTRACT REPORTING SCHEDULE

Report Distribution

S0  EMSL-LY Reglon-

(2) Client(df WEIC (4}

A. Weekly Progress
Report

B. Sample Traffic
Report

%C. Sample Data PFackage

. Rav OC Data Package

*E. Sample Data Summary
Fackags

*p, Stendarda Daca
Fackage

G. GC/MS Tapea

H. ExEracEts

I. Complete Cane File
Furge

—

1 Pkg

* Concurrant delivery required.

Yigure 2.1.

Delivary
Schedule {1}
Verkly

T daye fTOR
rezeipt of
panple

40 days from
recelipt of
saople

40 days frem
recelipt of
aazmple

40 daya from
receipt of
aacpla

40 days from
recaipt of
saaple

X X
¢ I
4 X

Wichin 180 daya efter deta eubnisaion
Concractor requasts PO for suthori-
zation to disposa of oxtracea

ar

Wicthio seven {7} days after receipt
of writcen ragquesc by PO or SMD

Withio 180 daye after dats subnispion
Contractoy Tequests PO for surhori-
sation to disposs of sxtracts

or

Within ssven (7) daye after raceipt
of vritten requext by PO or $MO

180 days from date of data submisslon X
or wirhin ssven {7} days of written
requast by PO nr SMO.

B-1)

Coutract reparting schaduls.
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BECTIOR II1 - FORM INSTRUCTICR GIIIDE

Thie section includes apecific instructions for the completien of all -
raquired forma. These include {omtructions on hemder information gm well anm
specific details to tha bodies of individual formm. Inmtructions are arrsnged
in the following order:

A
B.
c.
D.
E.
F.
&,
H.
L.

Je.

Organic Analyeis Data Bhmet (Form I}

Burrogate Percent Recovery Bumnary {Fora 1)

Matrix Spiks/Matriz Bpike Duplicete Bummary (Form 1IT)
Rengent Blank Summary (Form 1Y)

GC/HS Tuning and Calibration Etandard (Fora ¥)

Initis]l Calibraticn Dats (Form ¥1)

Concinning Calibration Data (Yorw VII)

Pesticide/PCB Evaluation Btandards Bymnary {Fnru VILI)
Fanticide/PCR Gtandarde Bummary {Form IX)

Peaticide/PCE Identification (Porm X)

B-23 5 /8



A. Organic Analysis Data Sheet (Porm 1)
Parc A ~ Organiec Analyals Data Bheetr - -

Thie form ie used for tabulsting snd reporiting semple snalysis rescles
for Hazardous Bubptance List (HSL) compounds. All four psges of the OADS
(Torm 1) puat be submitted for esch sample, blank, matria spike and satrix
aplke duplicate in s Case.

Complete the header Iinformation st ths top of pasge ons (1) including
ssmple EMO number, contrsctor lsboratory name, internal semple ID number,
sample matrix, QC report mumber {if spplicable), contract number and the
date of semple recelipt by the Contrscipr leboratory.

The Laboratory sanager, or his designete, must sign the "Dats Release
Avthorized By:™ line in original signeture. The sipnature indlcates Che
leboratory manager or his designste hes {nspecrted the dace packsge snd it
meets 8l)l the terms snd condiciens of the contrack.

Por esch fraction (pages 1, 2 snd 1), complete thes ssction specific
to each enslysis (VOA, BRA, pnd Pestipide). PFill in EMC ssmple numher in
the hoa provided on sach pege. Indicete the concentration by circling either
lov or medium. Repnrt rthe date the fractien was earracted/prepered, date
anelyasd and any concentration/dilution facter {if ne concentrstlon/dilution
was Ttequirad, thip valug should be sos {1)}. PFor soil semplas, report cthe
s0ll pE snd percent moipture. (5o0il pamples that conmcain eacess weter which
must be decanted pricr to analysis will require s ssparate decsnted percent
molsture value.)

The date of sample receipt will be compared with the extraction/prepara-
tion and snalysis dates of each Fraction Lo sssure that Contract holding times
were not eaceeded. The appropriste unite, ug/L or ug/Ka, should be circled.

For identified HSL compounds, report the uncorrected (for blank) concen~
tration as deteroined by the Laboratory. Report results to two significan:
figures uping the rounding procedure described in Exhibic A.

Use the specifle Dacs Reporting Qualifiers listed at the end of Form I.
The Contractor is encouraged to use additional flags or footnotes. The
detinition of such flags muat be azplicit and puch deacription attached to
the end of Form I.

Patt B — Tentatively Ideotified Compounds {Form I, Fart RB)

P11l in the EMC sampla number in the box provided.

Repert Tentatively Identified Compounda (TIC) iocluding CAS number,
compound name, fraction, acan number or retention time and the eatimated con-
centration {criteria for repartipng TIC in Exhibit D, Section I¥). If io the

opinion of the maps spectral specislist, no valid tentative identificecion
can be made, the compound ahould Be reported ap unknown. Include s Form I,

B=2h 5/84
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Part B for mvery sample and reagent blank analyzed, even if pone found., Mark
the form "ao volatile compounds found and/or no aemi-volatile compounds found.™

Peaks thst are suspectsd ss aldo-condansamtion reaction products should

be sutmarised on Form I, Part B, footnoted ss such, but not countsd as part
of the 20 moat intenas pon-H5L eompound requirements.
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DATA REFORTING QUALIFIERS ) © e -~

For reporting results to the DSEFA, the following contract specific
qualifiers are to he used. The fonr qualffiers defined below are not subject
to modification hy the laboratory. Additional flags or footnotes sxplaining
results oTe anconrtsged. However, the definirioo of such flags or footnotes
must be explicit.

Volua = 1f the rasult is & value greater then or aqual to the devaction

Orher

limit, report the valua.

Todicatee compound was analyzed for but not detected. Report
the minimum derectico limit for the sample with the U (a.g., 10U)
baaed on necessary concentrstion/dilution actiona. (Thia Lis not
necesaarily the instrument detection limit.) The footnote should
read: U-Compound wes snalyrad for but mor detected. The oumber
is the minisum sttainsble dersction limit for the aampls.

Indicetes ao setioated value. This flag is used either when
asrinaring e concentration for tentatively idsntified compounds
vhere a 1:1 response is asaumed or wheo the maes epectral dsrts
Indicares the presence of a compound ther meets the idenc{ficacion
criteria bnt the result is less than the apecified detsction limit
but greater then zero. {e.g., 10J)

This flag applies to pesticide parameters whera the identificarion
hee been confirmed by GC/MS., Single compoument pesticides D10 ng/ful
in the fipal extracr ahould be confirmed by GC/HS.

This Yleg 1s need vhen the snalyte is Yound in rhe blank sn well
as a sample. It indicates possible/probable blank contamination
and wertos the dota user to teke appropriate action.

Gcher wpecific flage and footnotes may be regquirsd to properly

dafine the reaultw. If used, they must be fully descrihed and
such descriprion sctached to the dats summary repori.

Form 1. (continuad).
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B. Water and Scil Surrogate Percant Racovery Summary {(Form II)

These forus ars used for reporting the Surrogete Spike Recovery (S5R) .
results for ell samples, blanks, matrix epikes, and matrix splka duplicates
{MS/NSD). Complete the hesdsr foformation including cese puaber, lsborstory
cootractor nane, end contract oumber. Boil samples resquire a concentration
level (low or medium). The laboratory wmust report all low coucentration
values on one form and medium lsvel on a separate form. Do net mix low and
mediva sanples.

Complers the dsta summary portion beginning with thc Sample Management
Offica (5M0) traffic number. In order to facllitere compurerized dats entry,
it i» oeceasary to use the following eample suffixes:

TRIXX m BHD sample traffic oumber

EXXXXMS = indicates matrix epike samplc

IXCOFEED = indicetes wotrix epike duplicata sanmple
IXXIXRE = indicetes reemtrscted sample

The laborstory must Teport ell mechod bllnk;'ﬂﬂ these forme. Esch method
blenk {(fractiocn epecific) wmust be identified by the fodividusl fils ID (this
number will be unique to #ach snalysis, for sech leboratory). The laboratory
file TD will be the pame need on the Reagent Blank Syvomary (Form 1¥) and the
GC/MS Tuning end Calibretion Standard (Form ¥). Report the lsboratory fils
ID in the column warked SMO Traffic Kumbar.

Uee the following codes for individuel surrogate filelds:

{DL) w ipdicates no recovery wvalnes becense snrrogatss vers dilnted
ont. Alsc, address in commects section of sppropriate form.

{NR) = ng vslue required. Use thie code for frections cot required
due to reanelyais or whare S5MO dsleted o specific snalyaeis
{changes authoriged by SMO Iin the IFR Prococol must be
eddressad in Cese NHerrative), or when more than ons sample
19 used for the matrix apike/merrix spike duplicate enelysis.

B5R reaulis ara recorded in the appropriscte spaces and any results out-
aide of QC racovery limite shell be 2onotated with en seterimk. The gaterisked
velues are sumarixed at the bottom of the form. It le the contractor labora-
tory'e reaponsibility to document resoalysis, or ocher corrmctive action taken
vhen epike recovery values ere cutside of the contrect reguired recovery limits.

Two columns on the form ars providesd to report optional surrogates if used.

#See Exhibit E, Part 3, for sxplanstion of mnltiple method blmnks.

B-1} ) 9/B4 Rev



d NHOd
f
TR T,
nipuy OO jo apjarae i o - i
¥ Ny OO J0 P | 2 . I WA, — g ATND SLINT AUOSIAGY, o
- S OO J0 aplias | M 1. WA S4T30 QRUNOIH LOVHELINOD J0 JUELD Y GAVIVA »
el L 1L 1] S1=-LD [ L 1] i L i=-in |- IRt LI L LR
m“mﬂuhn cacmms Bys| -emmiey - T caabrn | ooy | M | ey an [V LW umw.
[ MHLEG] " s —— - —— AWNWA-INIE =~ = == r e s - e s s = ——-— TWFWA — == mmm == -
L B ADPIOGET P00 b

AHYHRNG AHIAODIH LNIJUId FLVOOHUNS HILlvm

Rev: $/B4

B-34



K WHOd

ﬂ {UTITIE Y
Bimi 00 45 &P 1 Jo 0 Ay
sy 30 49 apym | L WHINHOA ~NBT ATND BT AHOSIAOY, o
B DO o MR 1T e e LU LILEY S1T D0 03IN0D3IH LITHINGD 40 JQISLN0 JNY SINTYA ¢
]
A b Ly L B ] i i ] O | =23k it =l ey + =il 1k =) LI ] o | =ik -
il e e e ki | RN | R LEETR[ e | ewewew | i
U] ==~ m e — e ————— TWFWA-MIE == ="~ =rm === - mr - - | —==3mivA ===~ == )
E—— T3]
O PRI Apenger] 1RO N )

AHYWANS AHZA0I3IY LN3DHId ALVYDOHUNS TOS

J i

Rev: 9/B4

B-35



€. Matrix Spike/Matria Bpike Duplicete Recovery Summsry (Form I11)

This fors ia ueed for reporting matrix epike and wetrix spike duplicate
{MS/MSD) percent recovery Tasults and the relativs percent differance (RFD)
batween the two anslysaa.

Couplatas the header information ifnelwiing Cese numbar, e¢omtractor labora-
tory name, contrsct nunbar, umits, and level of snoalyeis for soil/essdizment
ssmplas. Bince M5/MSD analysis is required per matrix type (wmcer ar asoil),
coocentration level, sand number of ssmples, it i nacessary to couplece rhis
form for avery M5/MSD sanmlysis performad {see Exhibit E). List the BMO sample
aumber used for sach frection (The name sazple ghould be used for all frsctione
Af sufficisnt sample ig available If not aveilsbls, it is permissible to do @
KS/HSD per frection VOA, BEA, Pesticide.) When mors thao one semple 1s used to
perfors the MS/MSD analysis, report the surrogsta spiks ioformation on the
Surrogate Splke Percent Recovery Summary (Form IL) by fraction (epecify the
BMO sample number uead for each fraction and the surrogte racovery loforma-
tion for thar eample and fraction.

Report the amount of matrix spike spiking solution sdded in ug/L or ug/Kg
io the eolunn marked "Conc Spiks added.”

Report eample reeulte for all matrix spike compounde. If & marrix spike
conpound wee not detnctad duriog sample analyeee, sntar » gzero (0) for that
conpound in ths column marked "Sanple Eseult.” Calculate and report the con-
ceorration and perceot recovery (esa Eahihit E) for each spiking compound io
the metrix epike sazple and the matrix spike duplicets ssnple. Calculate and
report the reletive percant difference (RPD)} (wsee Ixhibit E) betweeo the matrix
epike snd matrix epike duplicate. Aeteriek and summarige all valuee outeide of
QC adviscry limice.

Although po further sction ie required from the Contractor Isborstory,
ths parcent recovery snd RPD valuee will be used ro updste pressent per—
formence-baeed QC limite. Comment as nsceeesary st the botrom of the form.
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D. Reagent Blank Sunmary (Formo 1V) - - -

This foro is used to Treport the concentrations of both HSL and non-HSL
compounde detected in the laboratery reagent blank(s).

The lahoratory ahould complete all the header joformetion focluding
Lahoratory name, Case Dumber, contract oumber, sample marrix and concentration
level. Since ths protocel raquiree a reagent blank for sach sample matrix
(vater or aoil) apd concentration level (low or wedium socil), the laboratory
must sngure tha proper pumbher of reagent hlank summaries ars iccluded.

The laboratsry should liat compownda {ESL or non-RASL} by order of
fracticons: VWOA, BNA, Peaticide. Since a VOA blank is required asach 12
houra volatile snalyais in performed, compounds sbould ha separated aan
Mathod Blank 1, Method Blank 2, etc. The laboratory should only rapert
pesticides/PCEa datacted in the reagent blenk that meer the fdeorificaricn
critaria (secood ceolure confirmation) specified in Exhibic E.

The laboratory ahould complete the columna for concentratfon, conmtrect
requirad detection limics (vhere applicable) and CAS pumber. Tantatively
identified compounda (TIC) reported, must fullow the L{dentificetion criteris
ourlined in (Exhibit D). Compound mpectra thar fail the qualitativa idenci-
fication eriterie muat be labeled am "unkpown™.

Sample concentration data sre to be reported uncorracted for blank
values. The lshoratory mufit ensure thar the proper oumber of reegent
blank analyeas are performed. EPA dats evaluatora and/or deta auditors
will perforn blank correcticons on an as pesded hesig.
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E. GC/HS Tuning and Calibraticn Standard (Fora V)

This form serves two distinct purpeses. The USEPA wil use this foram
to wverify that a Contract Laboratory*s GC/MS system(s) weet the reduired
tuwoing criteria for both DFIFF and BFB and alsc a2 & summary of all sanples,
standarde, blanks, matrlx spikea, and matriz epika duplicates ooalyzed under
a apecific tuoe.

-

The Laboratory wust complete all header informaclon including: laboratory
wape, Case mumber, Contract numpber, instrument 1D, and deta and tioe of analysis
on sach DFTPP and/or BFBR calibraticn atandard form submitted.

Duing the maas listing for either DFIFF and/or BFB, thas Contractor must
£ill in all required ion abundances. Report all valuep to thrae significent
figurea. For rcucdiog rulas, follow the EPA Handbook of Analytical Quality
Contrel in Water and Wasteweter Laboratories {EFA-600/5-79~D19). Calculate
apd reporc lon abundance ratios specified by parenchesan.

To cotplets the bortom of Form ¥, the laboratery must sumsarise each
nampla, stendard, blank, M5 and MSD snalyzed under the apecific tune. List
in chronolegical order, iocluding SMO sampla oumber, laboratory ID (for
standards/ blenka), and date/time of acalyesis (report time in military
format: 3:1D p.m. = 151D hours).

The Laberstory Manager, or hils dealpnete, must eign in originoal signature
the “Data Release Authorized By:™ line. The Laboratery Manasger's siguature
indicates that he nr his designate has reviewed the dats and hes determined
that the data weets sll terms and condizions of the contrser (i.e., runing
criterin met). The EFA may use non~complient tunes a3 the bapis for nen-
payment of all affected sample fractions.
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QC/M5 TUNING AND MASS CALIBRATION
Dacatluoroiriphanylphosphine (DFTPP)
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Form V. DFIFP Tuning and Hass Calibration.
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GC/MS TUNING AND MASS CALISRATION
Bromofluorobenzens (BFB)
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FORM ¥
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F. Initial Celibretion Dete (Form ¥I)

This form must be completad sach time & Contractor laboratory's GC/MS must
undergo initial calibration for efther volatile or semi-volstils ASL compounds,
and sutmitced with aach appropriate Cane.

After o GC/MS system hae undergone an initial 5 point* calibration at the
apecific .concentration levels descrihed in Exhibit E, and after all inicial
calibretion criteria have besn met, the laboratory must complats and submlic a
Form ¥1 for esch volatile or pemi-volatile BSL initlal calibration performed.

The laboratory must complete all header information locluling: BMD Case
number, Contrect number, laboratery mame, instrumenc ID, date of anslysis and
laboretory ID for esch standard. The laboratory moar fill out and complete the
response fector date for the five calibration peinre, and then calculere and
Teport the average rasponse facror {AF) for all BSL compoundw. The laboratory
must calculace the XASD for all CCC compounds. Aftar ensuring ell CCC com-
pounde heve s IRSD of lesa than 30 petcent, calculare and reporr XRSD for all
oTher BSL compounds. The USEPA placa to use this data to develop performance
bapad critaris in the future.

whera
BR5D = Helative Stendard Deviation

5D = itlndlrd Deviation of initisl 5 response factors {per compound)

whare: SD = z [:i - ;}:

x = wmean of inirial 5 reaponee foctore {per compound)

®Note: The nine cowpounds liated in Exhibic E, Part 2 will ocoly raquire 2 four
point initisl calibration dus to the higher Contract Required Detecrion Limits
{CRDL) for these compounds. Penzidineonly requires a three<point callhration at
BG, 120 and 160 total nanogTads.
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Indtla) Calibration Dats
Bemivolata HEL Compounds
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G. Contiouing Calibration Data (Form VII)

The Cootinuing Calibration Data Form is used to verify the calibration
of tha GC/HS aystem by the analywis of specific calibration atandards. A
Continuing Calihratioo Data Fors im raquired for sach twelve {12) hour rime
perind for both wolatile and aemi-volatile HSL compound snalyses.

The Contractor laboratory must acalyze calibraticn standards aod meet
all criceria outlined in Exhibic BE. After seeting aperific criteria for both
SPCC aud CCC compounds, a Continuing Calibration Data Fors ie completed and
snbmitcted.

The Cootractor laboratory sust complete all header informatien including:
EMO Case oumber, Laboratory name, Contract oumber, instrument ID, date and
cine of analysie and date of initial calibracion. Using the appropriate
Initial Calibration (¥olatila and/or Sami-volatila) fill in the avarage reaponae
Eactor (EF) for each HSL comapound. Reporr che rasponse factor from the cali-
bratlon standard analysis. Calcufate the Perceat Difference (XD} for all GCC
comapounde and enaure that the D ia less than 23 percant. Afrer this criteria
has been met, Teport the Parceat Difference for all HSL compounds. Submit a
properly completad form for mach twelva (12) hours for both Volatila and Gemi-
volatile HSL compound analyseis.

EFI - BRFp
% Difference « ~————— x 10D
RF)
vhara,

RFf = average response factor from fnitial calibratinm.

BEF, = rtaeponse factor from current verification check standard.
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E. Pesticide Evaluarion Btandards Sumary (Fora VIII)

Thie fora is umsed to report all of the twenty-four (24) bour fgquirements
during pesticide analyals.

The laboratory should complece all the headar {oforaation iocleding
Laboratory nene, Cape pumber, Contract uumber, dace of analymis, &0 tolump
and GC ipacrument identificatinon.

Evaluation Standard Mix 4, ¥, and C must be snalyeed every 14 hours to
eheck the linearity of tbe GC system., Calculate and teport the Calibration
Fattonr (total peak srea/amount injected ioc nanograma) fot each of the four
pestitides (Aldrin, Endrin, 4,4'-DDT and Dibutylehloreodats) at sach coo
centration leval {ses Exhibic D). Cslculate and raport the percent telative
standard devistion (XBSD) for each of the four eompounda. The RSD must be
lese than 10 percent for Aldrin, Endrin, end Diburylchlorendate. If the IRSD
for 4,4'=DDT exceeds 10 percent, see Exhibit E, pert 7, peragraph 7.5.4.1.

5D '

N 2
where: SD = I (3 -4

1a] -

B-1

¥ = sean of initial three Calibration factors {par compound)

Evaluation Brandard Mix B must be analyzed aftet every ten samples during a
twanty-four pariod. Calculate and tspott the percent btexkdown fnt 4 ,4'-DDT
‘and/or Endrin fnr the siaed phage CC ¢column (ase Eahibit E}. Enter reaults
in appropriate columne. FProvide the laboratory ideutification and time of
analysis, for each anxlyais of the Evaluation Standerd Mix B,

Total DDPT degradxtion peak area (I'DE + DID)
I hteakdown = —— - = 100 Eq. 1.2
for &4, 4'-DDT Total DDT peak area {DDT + DDE + DDD)

I breakdown for Endrim = Eq. 1.3

Total Endrin degradstion peak aress (Endrin Aldebyde + Endtin Ketone)
SRS ——— - x 1Db0
Total Endtin Peak Area (Endrin + Endrin Aldehyde + Endrin Ketoma)

Bnte: The term peak height may ba subatituted for the terw peak ares,
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Celculere the percent breekdown for Endrin end/or 4,4'-DDT on the OV-] or
eguivalent &GC column using Equations I.2 and 1.}. The percent breskdows must
oot exceed 20 percent for Endrin or #&,4'-DDT.

If there is evideace of & peek £t the retention time of §,4°~DDD/Endrin aldehyde
(which co~elure nn the QV=1 GC column), ecaleulate & combined percent breakdown
for Endrinf4,4"-DDT using Iquation l.4. The combined degradetion wmuat not
sxceed 20 percent.

Conbined X Breakdown = Eq- 1.4

Total Endrin/DDT degradarion peak area {DDD, DDE, Endrin Aldahyde, Endrin Eetone)

e - e N o e e s e P B N sl il e e e ey N - N B B - —

Tocel Endrin/DDT peak erea (Eodrin, Endrin Aldehyde, Endrin Xecome, DID, DDE, DDT)

Every standard, sample, end blenk must contain the surrogate Dibntylchlorendete
at the specified level for both water snd/or soil/eedimeot emmples. The reten-
tion time shift for Dibutylchlorendste on pecked columns Bust not axceed 3 per—
cent (0. percant for caplllary columne) diffasrence (ID} batween the iuitisl
standard (Evsluvation Steodard Hix A) snd aoy sadple snalyred doring the 12 hour
tine periocd. Calculete and report the percent difference (XD} for sll samples,
standards #nd blanks. Fill in SHO eample number, Laborstory ID snd time of
analysis for sach eample snd hlsnk-

s
% Ditfersnce = =————=—v — x 100 Eq 1.5

where RTy = abeolote retention time of dibntylchorendate io the iniciel
standard (Evslustion Mixture A).

RIg = absslute retenrion time of dibutylchlorandate in the ssmple,

Ylank, or eoy standard soslyzsd afcer Evaluation Hixture A.

Form VI1I is required for esch twenty-four {(24) hour pericd, for each &C system
and for sach GC colump used to analyze BSL Pesticide/PCRa.

Note: The term pesk height msy be suhxtituted for the term peek srea.
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Pesticide Evaluation Standards Bummary

Camiract No.
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; : SEE EXMIBIT E, SECTION 7.5.4 wes
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1. Pesticide/PCE Standards Bumnary {Form 1I)

This form is need to moolitor the wvariacioo in the Calibration Factor
for each pesticide otandard during the twelve {12) hour peried.

The laborstory should complete the hander foformation including the $MD
Case pumber, Laboratory oame, and Contracr number. This form fs required for
asch tweslve boure, for asch GC syatem and for each GC colunn used co aualyze
BSL Pesticides/FPCBa.

Tndividus) Btanderd Mixz A or B must be anslyzed ar or pesr the bepinning
of a twelve hour period and agein at the end. Encer the dats of snalysis sod
time of analyais (in Military cime) in the appropriate spaces for earh of the
two analyses. Calculate and report the retention time {BT) and ratention time
window for aach compound 1o Individual Etandard Mix A or B (see Exhibic E,
Section IIT, Parr 7). Calculats the Calibrstioo Factor for each compound using
Equatico 1.5 mod Teport rasults on tbe approprista column.

Tatal peak area of ¢ Ertanderd
Calibration Factor = - — Eq 1.5
Total maws infected (ng)

At the end of the 12 ﬁnur period caltulste and report the percent
difference in the Calibration Facror for each pesticide naing Equation 1.6,

Ab) = Abz
Percenr Difference (XD} = =—=———= 3 100 Eq. 1.6
Ab)

whers,
Aby = Calibretion Yector from the Initial sctandard

Ay = Celibrarioco Pactor from rbe standard et the end of tbe 12 hour
peciond.

The percenr difference bervesn the individual Calibration Pactors for each
compound in the pesticide stendard may wary no wore tban 13 perceant during a
twelve hour quantitation run, nor more thao 10 percent during a twelve bour
confirmation rum.

The Laboratory ia required to provide alphs and pamma-chlordene data only
for “weatherad™ cblordene samplec a3 deacribed fu Ixhibit D, Becrico IV.

Bore: The term peak heigbt may ba substituted for the term peak area.
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J+» Pesticide/PCB ldentification (Form X)

This form summarizes oll identification/confirmation of all pesticides/
PCBr in a spacific Cape.

The Laboratory should completa all the header informaticen including 8MO

Cass number, Laboratory nane and Contrasct number. For each pesticide/PCE
fidantified and confirmed, complate the appropriate columns fnr §MO sawple
nupbar, priaary column used, pesticide/PCB identified, ruo number from
chromatogrem, Tatantion time of tantative ID, retantion time window of the
appropriste standard, conofirmation column typs, Eetention timr on con-
firaatory column and ratestion time wvindow of the appropriate stendard on
confirmatory column.

The last column cefers to confirmation by GC/MS. This column is
completed with mither o Y or K.

This form need not be pubmitted if thars ars po pospitive results for

pesticides/PCBa:, Tt must be pubmitted if there ara suy ssoples posirive
for pesticides or FlBe,
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EXHIBIT C

Rarardous Substance Lise {ASL) end

Contract Required Derection Limita {CRDL)
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EXHIRIT €

Hazardous Bubstance List (HSL) snd
Contract Required Detection Limfta {CRDL)W*

Detection Limitah
Low Water®  Low 5oil/Sediment®

Volatiles CAS Fumber ug/L ug/Kg
1. Chloromethaoce 74-57=3 10 10
2. Promomechane T4=-831-9 10 10
3. ¥inyl Chloride 75=01-4 10 10
&, Chloroethane T5-0)-% 10 10
5. Methylene Chloride - 73-09-2 5 5
6. Acetone 67=-64-1 10 1o
7. Carbon Disulfide 75-15-D 5 5
8. 1,1-Dichloroethene 75-35-4 5 5
2. 1,1-Dichlorcethane 15~35-13 5 5
10. trans-1,2-Dichloroethene 156-60-5 3 5
11. Chleroform 67-66-% 5 5
12. 1,2-Dichlorcethanse 107~-06-2 5 5
13, 2=-Butancoe TB-93-1 10 10
l4. 1,1,1=-Trichloroethane 71-55=6 5 5
15, Carbon Tetrachloride 56-23-5 5 5
16. vinyl Acetate 108-05-4 1o 10
17. Browmadichloromethaoe 715-27~& 5 5
18. 1,1,2,2-Tetrachlorpethane 79-34~5 5 5
19. 1,2-Dichloropropane 78-BT-5 5 5
10. trans=-1,3-Dichloropropece 1D061-02-6 5 5
21. Trichloroethene 75-01-6 5 5
22. Dibromochloromethane 124-48=-]1 5 5
23. 1.1,2=-Trichloroethans 79=-00-5 5 5
14. Benzene T=-43-2 5 5
15, cie-1,3-Dichioropropene  10D61-01-3 5 5
(contipued)
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Detection Limite*
Low Water® Low Soil/SedimentD

Yolaciles CAS Wumber ug/L ug/Kg
26. 2~Chlorcethyl Vinyl Echer 110~-75-8 10 10
27. Bromoform T5=25-2 5 -]
28. 2=Hexanone 591=-78-& 10 10
29. 4-Methyl-2-peotanone 108-10-1 10 10
30, Tetrachloroethene 127=-18-4 5 5
Al. Toluene 108-88-3 5 5
3}2. Chlorohentene 108=90=7 5 5
3). Ethyl Benzene 100-41-4 5 5
34. Styrene 100-42-5 5 -
35. Total Xylenes 5 5

B8Kedium Water Contract Required Detection Limits {CRODL} for Volatile E5L
Compounds are 100 times the individual! Low Water CRDL.

bMedium Soil/Gediment Contract Reguired Detection Limits (CRDL) for Volatile o
HSL Compounds are 100 times the iodividual Low 5nil/Sediment CRDL. \o

c-2
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Deteceion Limicg*
Low Water® Low Seil/Bedimentd

Seal-Volatiles CAS Kumber ug /L _up/Eg
36. H-Ritroeodimethylanine 62=-75-9 10 K]y
37. Phenol 108-95-2 10 330
A8. Aniline 52-53-1 10 3o
39. bis(2-Chlaroethyl) ether 111=44-4 10 Ay
40. 2-Chlorophenol 95=-57-8 10 330
1. 1,3-0ichlorobenzenc 551-73-1 10 330
42. 1,8-Dichlorobenzens 106-46-7 10 kK 1]
&), Bepzyl Alechol 100-51-6 10 330
44, 1,2-Dichlorobenzene 95-50-1 10 aa
45, 2=-Methylphenol 95-4B~7 10 330
46. bBis(2-Chloroisopropyl)

ether 396368~-32-9 10 30
47. 4-Methylphenol 106—4b=5 10 330
48. R-Nitroso~-Dipropylamine 621=-64-7 10 330
49. Hexachloroethane 67=-12-1 10 Lk}
50, Nitrobenzene 98-95~1 10 330
51. Isophoronsa T8~59-1 10 330
52. 2=-Nitrophenol Ba-75=5 10 330
53. 2,4~Dimethylphencl 105-67=-9 10 330
5&. Beozole Acld 65-85-0 50 1600
55. Bis{Z-Chloroethoxy)

methane 111-%1-1 10 330
56 2,4-Dichlorophencl 120-83-2 10 330
57. 1,2,4~Trichlorobenzene 120-82-1 10 3
58, Maphthalene 91=-20-2 10 330
59, 4~Chloroaniline 106-47~8 10 330
50. Hexachlorobutadiene 87-68-1 10 30
6l. &—Chloro-3-methylphencl

{pera—chloro-meta-eresol) 59-50-=7 1D 330
62. 2-Nethyloaphthalene 91-57=6 10 330
63. Hexschlorocyclopentadiens 11=47=4 10 330
664, 2,4 ,6~Trichlorophenol BB=06-2 10 ki)
65. 2,4,5-Trichlorophenol 95-95-4 50 1600

{continued)
c-3
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Detection Lipitae®
Low Water® Low Soil/Sediment®

Semi-Volatiles CAS Humber ug /L ug/Xg
&6. 2-Chloronaphthal ene 91-58-7 10 330
67. 2-Bitrcaniline BE-T4~4 30 1600
68. Dimethyl Phthalate 131-11-3 10 3)0
69, Acenaphthylene 20B-94-8 10 330
70. 3-Fitroanilinpe 99-09-2 50 1600
71. Acenaphthene B83-32-9 10 330
72. 2,A-Dinitrophenol 51-28-5 50 1600
73. &—Ritrophenol 100-02-7 50 1600
T4. Dibenzofuran 132-64-9 10 330
75. 2, 4-Dinfitrotoluene 121-14-2 10 330
76. 2,6-Dinfcrotoluene 606-20-2 10 330
77. Diethylphthalate Bi=-66-2 10 330
78. 4-Chlorophenyl Fhenyl
echer 7005=72-3 10 330
719. Fluorens B&-73-7 10 330
B0, 4=Kitroeniline 100-D1l=6 50 1600
81. 4,6-0inirro~2-methylphenol 534-32-1 A0 1600
82, N-nitroscdiphenylamine Bb-30-6 10 330
83. 4-Bromophenyl Phenyl ether 101-55-3 10 330
B4. Hexachlnrobenrene 118-74-1 10 330
B5. Pentachlorophenol 87-B6=-5 30 1600
B6. Phenanthrene B5-01-B 10 330
B7. Anthracene 120-12-7 10 310
88. Di-n~burylphthalare Ba-T4=2 10 e ]|
8%. Pluoranthene 2064 4=D 10 330
90, Benzidine 92-87-5 a0 2600
1. Pyrene 129-00-0 10 330
92. Buryl Beneyl Phthalate B85-68-7 10 330
93. 3,3'-Dichlnrobenzidine 91-94-1 20 660
Q4. Benso{a)anthracene 56-55-3 10 330
95, bis(2-ethylhexyl)phthalate 117-81-7 10 33
96. Chrysene 118-01-9 10 3
97. Di-n-octyl Phthalate 117-Ra~D 10 330
98, Benzo{b)}fluoranthene 205-99-2 10 3%
99. Benzo{k)}fluoranthene 207-08-9 10 33g
100, Benro(a)pyrene 30-32-8 10 330

{continued)



Detection Limice*
Low Water® Low 5:1/5edimentd

Bemi-Yolatiles CAS Eymber 'F ug/L ug/Kg
101. Indeno(l,2,3-cd)pyrene 193=3%-5 10 330
102, Dibenz{a hlanthracene 53-70-1 10 3xo
10). Benro{g,h,i)perylene 191=-24-2 10 ki)

CMedium Water Contract Required Derection Limits {CRADL) for Semi-Volatile
RSL Compounda sre 100 times the individual Low Water CRDL.

dMediun Soil/Sediment Contrsct Required Detection Limits (CRDL) for Semi-
Volatile HSEL Compounds are 60 times the individuzl Low So0il/Sediment CRDL.
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Detaction Limice®

Low Watart lnu-snll?sedg_tnt!

Peoticides CAS Number ug/L ug/Kg
104. mlpha-BAC 319-B4-§ 0.05 8.0
105. bete—REC 319-85=2 0.05 8.0
106. delta-BHC 319-B&-B 0.05 B.0
107, gamma-BAC (Lindane) 58-p9-9 0.05 B.0
108, Beprachlor TE—h4-8 0.05 8.0
105. Aldrin 109-00-2 0.05 B.0
110. Heptachlor Epoxide 1024=57=-3 0.05 8.0
111. Endosulfan I 959-93-8 0.05 g.0
112. Disldrin 60-57-1 0.10 16.0
113, 4,4'-DDE 72-55-9 0.10 15.0
114, Endrin 11-10-B 0.10 16.0
115, Endosulfen JI 33213~565-9 0.10 16.0
115. 4,4'-DDD 72-54-8 0.10 16.0
117. Endrin Aldehyde 1421-93-4 0.10 16.0
118. Endngsulfan Sulfate 1031-07-8 0.10 16.0
119, &4,4'-DDT 0=-29-3 0.10 16.0
110, Endrin Eetone 53494-70=5 0.10 16.0
121. Methoxyehlor 72-43-5 0.5 80.0
122, Chlordans 57=74~9 0.5 80,0
123. Toxephene BOO1=-15-2 1.0 160.0
124. AROCLOR-~1016 12674-11-2 0.5 BO.D
125. AROCLOR-1221 11104-28-2 0.5 80.0
116. ARCCLOE-1232 11141 ~16-5 0.5 BO.0
127. AROCLOR-1242 53469~21-9 0.5 BO.0
12B. AROCLOR-1248 12672-29-6 0.5 BO.O
129. AROCLOR-1254 11097 =-49~-1 1.0 160.0
130, AROCLOR-1260 11096-82-5 1.0 1560.0

Exedium Water Contract Requived Detaction Limits (CRDL) for Pesticide HSL
Compounde are 100 times the individusl Low Warer CRDL.

fvedium Soil/Sediment Contract Required Detection Limitm (CRDL) for Pegticide
B5L cowpoundse sfe 15 times the individual Low 5011/5ediment CRDL.

*Datection limite listed for soil/sediment are based on wat welght. The detec-
tion limiee calculated by the labnratory for anil/sediment, ¢alculated on dry
weight hasis, mp reguirad by the contract, will be higher.

“d Specific detection limite are highly matrix dependent. The detection

linits liaced herein are provided for guidanca and msy oot mlways be
schievable.

c=6 1/B5 Rav



EXRIBIT D = ANALYTICAL METHODS

3/84






e

SECTION 1V ANALYSES . . .

TABLE OF CONIENTS

EECTIDH 1 !ETRUDUCTIDN - &% = & ¥ & & B =

1+ Method for the Decermination of Purgeable {Volatile) Organic

Cﬂlphunds - & & F B F B N W & K& N & ¥ B 4 B F A 8 * 4 @

4. HMethod for the Determinacion of Extraccable Base/Meutral and

Actd (Semivolatile) Organic Compounds .+ &« o o o & 5 & «

3. Method for the Determination of Pestdeides o« v « v o & & =

SECTION Il EAMPLE PREPARATION AND STORAGE + 4 o o = & »

Fart A - Sanple Storlge 4 % % EH & B & E 4 & ¥ F ® ¥ O ¥ F % ¥ @
Fart B — Protocole for WALeT » = ¢ o 4 = » o = # w 2 = & u % & %
1. Eﬂmple Preparltiﬂn for PEEtiCldEBfPC!E LI T O Y A L

2. Sample Preparation for Extractable Base/Neuttals abd Acids
(!Hﬁ‘ sﬂli?ulatileu} LI R . I e e

Part C - Protocols for Sediment/S501l) = ¢ = v 2 & o v 5 = ¢ » ¢ »

1. HMedium Level Preparstion for Screening snd Analysis of
Extractable Bape/Neutrals and Acids (Semivolatiles, BNA)
.ud ?esticidefPCEB & B B B & W OB 4 & & & ¥ A = = ¥ B ¥ B

2. Low Level FPreparation fur Screening and Analysis of
Extractable Bame/Neutrais aod Acides {Semivolatilae, BNA)
aod PEH:ICidE!PClE o T T R R S S S A B

FPart D - Proctocols for Hexadecane EXtraction « « » = & » & & & =

Purgeable nrgﬂniﬂﬂ # = 4 m B 4 W & 4 R B ¥ ¥ OB OE O ¥ B & A

EECTION 111 ECREENING & 4 v 4 & o o « »

1l Bereening of Hexadecane Extracts for Purgeables + v o = o »

2. Bereeolng of Extractable Organic EXTTacte + « ¢ & + v + & &

[ ]
-
»
.
&
»
»

1. GC/m5 Analyain of Purgelhlel I R L R T T R

2. GC/HS Analyaie of Excrectablea (Base/Neurrala and Acida) « » o =«

3. GE!ECD ﬁﬂﬂlriiﬂ of P!ﬂ:i:idﬂlfrcaﬁ I T R T T T S S T T S RS

L ]

-

+ D=2

x D=2

« D=3

» Di
- D'5
» D=6

. D=5

a D=135

« D=23

« D24

- D_Jz
« D49

v D43

- D_EJ
- DF54

L] D'ﬁﬂ

. D=63
o D=bi
« D=9
« D=110

3/84






SECTION ) - -

INTRODUCTION

The analytical methods that follow are dedigned to acalyre water, ssdipent
snd #o0il from batardous wests sites for tha orgenic compounds on the Hazardous
Substance List (HSL) (5ee Exhibit €). The methods are based on EPA Methods
608 (Pepticides snd PCBp), 624 {(Purgesbles) and 625 (Bame/Keurrsls and ﬂcids}..

The methods ars divided into the following aections: Sawple Preparation,
Screening, snd Anslyeis. Sanple Proparation covers sample axtrsction and
cleanup techniqnes. As depcribed in the screening sectioo, » porcioo of
the extracts may be acraened on a gas chromatograph with sppropriate
detectors to detetmine the concentration level]l of organica. The snalysis
seccion contains the GC/ME analytical methods for crganlcs and the gaa
chromatograph/electron eapture detector {GC/ECD) method for pesticides and
ECBe. The purge and trep tachnique, including relaced sample preparatien,
is included in the anslysis section because GC/MS operation and the purge
snd trap techoique are completely interrelated,

5/84



1.

l. Method for the Determination of Purgeable {Volatile) Orgenic Compownds.

l.1 Bcope and Application

This method covers the determination of m oumher of the BASL purgeahle
organice as listed in EPA Exhihic C. Ths werthod detection limits are
aleo listed in Exhihit €. The method includes wo optional hexadecana
screening procedure. The extract 1s acreened on a ges chromatograph/
flame ionization detector {GC/FID) to daterpine the epproximate comcen-
tration of orgaric conetituente in the aapple. The esctual snalysis ie
baced on a pnrge and trap gas chromarographic/mass spsctrometer {GC/MS)
merthod. For sediment/woll samples, the purge deviee is heatad.

2. Method for the Metermination of Extractable Bage/Neutral and Acid (Semi=

volatile} Organic Compounds.

2.1 Scope and Application

This merhod covars the determination of e nunmber of organic compounds
that are partiomed {o0Tp an organic solvent and ate spenable to gas
chromatography. These HSL compounds, and the method detection limite
are lisred in Exhlbic C.

Problems have been associated with the folloving compounds covered

by this merhod. Banzidime, dichlerobecsidine, sniline, and é-chloro-
aniline can be aubject tc cxidative losses during sclvent concentration.
Thia fa especielly rrue in the eediment/scil method when concentrating
the methylene chloride/acetcoe extraction aclvent. Benzidine can he
subject to oxidative losses during solvent coocentration. o-~BHC, y=BHC,
Endogulfan I end 1I, and Endrin are suhlect to deccmposition under
alkaline conditions. Rexachlorocyeclopentadiene ia subject to thermal
deconpoeition in the inlet of the gae chromatograph, chemical reaction
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1.

in acetone aclution and photochenical decompoaition. K-mitrosodimethylamine
im difficult te aeparete Zrom the aplvent under the chromategrephic
conditions described. N-nitroeodiphenylemine dlcnnpniei i; the gon )
chromatographic inlet foraing diphenylemine and conesquently cannot be

separeted from diphenylamine navive to the sanpls.

2.2 The method imvolves solvent axtmaction of tbe matrix, and sample
charactericacion to determine eoppropriate snmalycicel protocal to be
used, and GC/MS analysie to daternine BNA organic compounde present in
the sample.

3. HMechod for the Detsrmioetion of Pawticides
3.1 Scope and Application

This merthod covers tbe determination of certain BSL organochloride
pesticides snd ponlychlorinared biphenyis and the methed detection
limite are listed in Exhibir C.

3.4 Method Sutmary

3.2.] Pesticides and PCBs = The petbnd imvolves solvent extraction
of the matrix, mcreening of the axtract oo a gas chromatograph/
electron capture detector {GC/ECD) using a packed colugpn, and
quancitation and confirmation on & &C/ECD using a eacond packed
eolupn. {An optional FSCC column may be uweed for coofirmation.)
If concentration permite, confirmacion is to bs done on GC/MS.
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BAMFLE FREFARATION AND STORAGE
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II. A

PART A -~ SAMPLE 5TORAGE - -

1. Procedures for Sample Storage

1.1 The sauples wust be protected from light and refrigerated ac 4°C
from the time of receipt until extractiom.

1,2 Water aamplee muer be 2xtracted wichin 3 days of receipt and complecely
analyzed within 4 daye of eatraction. VA analysie of water aamples
must be performed within 7 days of sample treceipt. B5oil samples muet
be extracted within 10 daye of eample raceipt and completely analyeed
within 4 days of extraction., VQiA analysis of scil gamplee oust be
performed wichio 10 days nf semple tacelpt.

NUTE: Thia does oot preclude the contract regquirement of 3U~day turn~
around of analytical dats,
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FART B

1. B

FEROTOCOLS FOR WATER

1.

Bample Preparstion for Pesticides/PCEs

1.1

1.2

Sumary of Method

A neswured voluze of sample, spproximately ons-liter, is solvant
sxtracted with methylene chlorids usicg « ssparetory funnel or & con-
tinuous sxtrector. The methylsue chloride extract is dried, szchsnged

to hexans, and sdjusted to a final voluns of 10 ml. Optional cleanup
techniques are ingluded.

Ioterfarentas

1,2.1 Method interferences nay be caused by cootaminates io solvents,

reagents, glassvars, and othar sample procassing hardwvars that
lead to discrete artifacts and/or elevated baselines io gas
chromatogrames, All of these macerisls must be routiosly
demonstrated to be free from loterfersoces under the condicions
of the analysis by running laborscory resgent blanks. Ilncerfer-
ences by phthalste sacars can pose s major problem in peacicide
sualysis when usiog the slectron capturs detector. These com-
pounds gensrally appear in the chromatogrem as bread sluting
peaka. Common flexible plastics cootein verying amounts of
phthalates: These phthalates ere esnsily sxrrected or leached
from such materials during leborscory operstions. Croes-
contamination of clesn glummwmre rouripely occure vhen plastice
ate handled. lotarfersnces from phthalates can hest be ninimised
by avolding the uee of plestice in the laboratory. Exhsuscive
cleanup of reagentw snd glasewara may be Tequirsd to eliminate
beckground phthalete cootamination (4,5),

/B4



I1. B

1.2.2 Hatrix interferences way be caused by contaminanty that are
coextracted from the sample. The extent of matrix dnterfer- -
ences Wwill vary considernbly from source to sonrce, depending
upoo the pature and diversicy nf tbe ajita being sampled. The
cleanup procedures In 1.8 chru 1.9 sust be usad Lo overcone
wuch interferencea to attempt to achisve the MDL's.

1.3 Apparatux ecd Materials

1.3.]1 Glageware (Brand names aod catalog nunbers included for
illustration purposss only).

la3.1.1 Separvratory funnel - 2000 wlL with Teflon stopeock.

1.3.1.2 Drying columm = Chromatogruphic column approximacely
400 mm long x 1% wm ID, with ¢caree frit. (Bubstitu-
tico of a wmall pad of dispomsble Pyrex glxas wmal for
the frict will help pravent croas-cootamination of

manple extracte.)

1+3.1.3 Concentrator tuhe = Kuderoa-Danish, 10 plL, graduaced
(Koptee E=570050-102% or egquivalent), Calibration muxt
be checked at the volusee eaployed io the taer. Ground
glasa stopper ile used to preveut evaporation of extrxate.

1+3.1.4 Eveporntive flask - Euderna-Dunish, 30C pl (Kontes
F~-57000]10500 or equivalent). Attech to concentretor
tube with epringa.

1.3.1.5 Bpyder column — Enderna-Ianish, Thrae-tell mecro
{Xoptee E=-503000-0121 or equivalent).
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1.3.2

1.3.3

1.3, 4

1.35

1.3.1.6

1'3' l'?

1,3.1.8

1.3.1.9

1.).1.10

11. B

8nyder column - Euderoa-Danish, Two-ball wicro (Kontes
KE-569001-0219% or equivalent). - =

Contioucus 1liquid-liquid extractors = Equipped with
Teflon or glaas connectiog jointe and stoptocks requiring
no lubrication. (Hershberg-Wolf Extractor—ice Glxss
Company, Vineland, K] F/N 684l-10, or equivalent.)

Vials = Amber glass, 10 to 15 mL capacity, with Teflon-

linad screw cap.

Bottle or test tube — 30 pL with Taflon lined screw cap

for sulfur removel.

Chromatographic column for alupina ~ 8wl (200 m X B mm
ID} Folyprop¥lene column (Kontes E-420160 or equivelent)
or 6 mL (130 pm x 8 mm ID) gleass column {Kontea K=420155
or aquivalent), or 5 ml seroclogical pipets plugped with s
snall piece of Pyrex glese wool in the tip. The Konces
columne may be plugged with Pyrea glaes wool or a poly~
ethylene porous disk (XKontas F-420162).

Pyrex glass wool = pre~rinse glswe wool with appropriste solvents

to ineure ite cleanlinese.

Bilicoo carhide boiling chipe - Approximately 10/40 mesh. Heat

to 400°C

for 30 minutee or Somhlet extract with methylene chloride.

Water beth — Heated with concentric ring cover, capable o! temp-
erature control (+ 2°C). The bath should be used in a hood.

Baleote = Aralyticel, capable of accurately welghing 0.000! ga.

5/8
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1.4

I11. B

1.3.6 RKitrogen evaporaction device equipped with s water bach that can
ba maintained at 35-40°C, The N-Evap by Urgancmation Associates,
Inc. Bouth Berlin, MA {or equivalenc) 1Ia suitable.

Resgents

l,4,1 Reagent water = Reagent warer is dafiped asm a water in which an in-

terferent 1s not ohserved st the WDL of aach parsseter of incerest,

1,4.2 Acetone, hexame, iscoctane (2,2,4~trimechylpentane}, methylene
chloride = Pearicide quality or equivalent.

l.4.3 Sodiunm sulfare — (ACS) granular, snhydrous. Purify by heating at
&00*C tor 4 hours in a shallow tray.

l.4.4 Alumina = Keutral, Super I Woelo or aguivalent. Prepare acrcivicy
II1 by adding 7X (v/w) resgent water to the Super I neutral alum
ina. Tumble or shake in a wrist action ahaker for a minimum of 2
hours or prefershly overnight. There should be no lumps preaent.
Store in a tightly aealed glasa contalner. A 15 cycle soxhlec
saxcraction of the slumine with metbyleoe chloride iam raquired if
a aolvent blank analyzed by the pesticide techoique indicates any
interferencea for the compounda of intereat, {(Univeraal Scientific,
Incorporaced, Atlanta, Georgia or equivalent.) The data ouat be
retained by the laboretory and made available for inspection

during on-site avaluations.

l.4.4.1 Alumina Equivalency Check. Test the slumina by adding
the BNA aurrcogactea in l:] mcetone/hexane to the alumine
aod Following paragraph 1,7. The tribrowopheool should
not be detectad by GC/EC Af the mlumina and 1cs activa-
tiou ara scceptable. Also check recovary of all sipgle
camponent peaticidea following the same procedure. The
percent racovery for all single component pesticidea must
be >B0I, sxcept for endosulfsn sulfate which muatr be 360X

aod endrin ketous which I8 not recoversd.
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II. B

lef.5 5Sodium hydrozide molution (10M)}-({ACS5). Dissolve 40g NaDH in
reagent water and dilute to 100 ml.

1.4.6 Tetrabutylammonium (TEA) = Sulfite resgent., Dissolwe 3.39 g
tetrabutylammonium hydrogen sulfete in 100 ml distilled weter,
To remove ilmpurities, excrect this solution three times with 20
ml porriome of hexane. Discard the hexane extracta, and add 25
g sodiunm sulfite to the water solution. Store the resulcing
splution, which is saturated with sodium sulfita, in an amber
bottle with a YTeflon-lined screw cap., This aclution can be

stored at room tenmperatnre for at leassat one month.

D= 9 Revw: 1/B>



11. B

1.4.7 Pesticide surrogate standard spiking eclutico.

1.4.7.1

1.4.7.2

The surrogate scacdard is sdded to all sapples and
calibration solutions; the compound lpecifi;d for this
putpose Is Jibutyl chlorecdate.

Prapere & surrocgate scacdard spikiog sclution at a
concentration of | ng/)l.00 mL in acetone. Addirtion

of 1.00 L. of thie aclution to 1000-mL of sample is
squivalent to s concentration of 1 ug/L of the surrogate
staodard. Store the spiking lnlufinnn at 4°C in Teflon-
sealed coutainers. The solutions should be checked
frequently for stabllity. These splutions mnat be
replacad after six monchs, or sconer Al comparison

with quality control chack sagplas iodicats a preblen.

1.4.8 Bulfuric acid soluticn (l+1)~(ACS5). Glowly, add 50 mlL R3y50,
{ap. gr. 1.84) to 30 mlL of reagent water.

lo4.9

Peaticide marrix standard spiking sclution. Frepere a spiking

soluction of acetonse or methano]l thet contalnes the following

pescicides ip tha concentrations specified.

Featicida ug/l.0 mL
Lindane 0.2
Heptachlor 0.1
Aldrin 0,2
Dialdrin 0.5
Endrin 0.5
4,4 DDT 0.5

Matriz spikes are alan to serva as duplicatas. Therefore, add

1.0 ml to each of twvo l=]iter porticone from the one sapple

choaen for apiking.

1.4,10 See Exhibit A for a sumsary of the quality control raquirements
of thim contrect. Bae Exhibit E for contract=raquired Quality

Control/Quality Assurance procaduren.

b-10
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II. B

1.5 Bample Extraction = Separatory Fumnel

1.5.1

1,5,2

1.5.3

1.5.4

Sanples ere usually extractad weing separatory funnel-tachniquess
I1f spuleions will prevent achieving acceptebls solvent recovery
with aeparetory funnel extractione, continuous sxtrection
{paragraph l.6) way be uaed. The aeparacory funnel extraccion

echeme described below assupes a sagpla volume of one lirer.

Uaing a l=liter greduaced cylinder, measure out a I=licter sample
aliqueot and place it into a 2-licer separaccry funnel. Pipetce
1.0 ml. gurrogate atandard apikipg aclution into the aeparatory
funnel and mix well. Check the pH of the aample with wide range
pY paper end adjust to between 5 and 9 pH with 10N aodium

hydroxide and/or 1:1 sulfuric acid aolutiom.

HOTE: Recowery of diburylehlorendste will be low 1f pH is putside
thie range.

ddd 60 wl methylene chloride to the aeparatory funnel and extract
the semple by ahaking the fuunel for two minutes, with peripdic
venting Co release axcess preasure, Allow the organic layer to
separacte from the wacer phase for a minipum of 10 minutes, If
the emlsion interfece between layers 1e wore than coe-third the
volupe of the aolvent layer, the analysc puat employ mechanical
techniques to complece the phase aeparation. The opripum
technique depecds upon the sample, and may include! atirring,
filtration of the emulsion through glaes weel, centrifugatiom,

ar other physical means. Drain sethylene chloride inte a 250 =L

Erlentcyer flaak,

Add a eecond 50 sl wolume of methylene chloride to the sSample
boccle and repeat the extraction procedure a second pime,
combining the excracts ia the Erlenmeyer flask. Perform

third extraction in the same manner.

D~ 11
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1.5.5

1.5.6

1.5.7

1.5.8

I1. B

Asgeable & Kuderoa-Danieh {E-D) eoncentrator by attaching =
10-ml conceotrator tube to a 500-ml evapnrative flaak. Other
eoncentration devices or techniques may be used ip pMmce of the-
E-D if equivalency ia demcnscrated for ell pesticides lipted in
Exhibit C.

Pour the 2ombiped extraer through a drying column tontaining

about 10 em of achydrous sodiuvm anlfate, and collect the extract
ip the E-D concentrator. Ripae the Erlemmeyer flaek end zolumn
with 20 to 30 pl of methylene 2hlotide co 2omplere the quantita-

tive transfer.

Add one or two clean boiling ehips to the svaporative flask and
attach a thrae-ball Suyder coluwn. Pre-wer the Soyder column by
adding sbout 1 sl methylene chloride tp the tap. Flace the K-D
apparatns oo & bot watar bath (80 to 90°C) so ther the concen—
trator tube {a pattially immeteed in the hot water sud the entire
lowver rounded sorface of tha flask fe bathed with hot vepor.
Adjust the vertical poaition of the appsratus and the uwacer
temperature as reguired to ecmplate the concentrerion in 10 to 15
minutes. Ar the proper rate of distillstion, the balle nf the
colopn will sctivaly chatter but the chapbars will not flood with
condensed solwvent. When the spparsnt volume of liquid reaches ]
al, remove tha E-D apparerusg. Allow it to drain spd cool foT 2t

laast 10 minutes.

Momentarily remove tha Snyder column, add 50 al of hexans and &
na¥ boiling chip end re—-attech the Boydar eolumn. Pra-wet the
colunn by adding about 1 wl of hexane to the top. Concentrate
tha solvent eatract a8 hefore. The elapsed time of conceorra-
tion should ba 5 to 10 minutas. When tha apparent volume of
liquid reaches ] wl, remove the E-D apparatns and allow 1t to

draipo and cool at lasst 10 mioutas.

b-12
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11. B

1.5.9 Remove the Boyder column, ripss the flask and ita lower joint
ioto the concentrator tube wicth | to 2 »l of hexane, 1If gulfur
cryestsls sre a problem, proceed to paragraph l.¥; otberwise
contiowe to parsgraph 1.53.10. T

1.5.10 Ritrogen blowdown techoique (taken from ASTM Method D 3085)

Place the concentrator tube 1D & warp weter beth (35°C) and
svaporate the splvent wolume to 0.3 ml ueing a gentle streanm

R of clean, dry nitrogen (filtered through a column of activaced
cerbon). Caution: FEew plastic tubing sust not be ussd between
the carthon trap and the sanple, as it wmay lucttoduce interferences.
Tha internal wall of the tuhe wust be riceed dowvn swveral times
with hexane during the operation snd the final volume brought to
0.5 sl. During aveporation, the tube solvant level must be kept
below the weter level of the beth. The extract must never be
allowed to hecome dry.

1.5%.11 Dilute the extract to 1 ml with scetons snd procaed to 1.7 Alusinas i;*_,
- Column Cleaosup.

1.6 Sample Extraction = Continupus Extrastor

1.6.1 When experiance with a sagpla from & given source indicatas
that a serious emuleicn problem will result, or if an smulelon
is sncountered In peragraph 1.5.3 weing & seperatory fusmnel, »

cont iousus extractoer should be ueed.

1.6.2 Using s 1=liter graduated eylinder, maesurs out a l-litar
sanple aliguot and places it ioto the continuous extrector.
Pipetts 1.0 mwl surrpgate standard spiking soclucion inoto the
cont{inusus extractor and wix well. Check the pH of the sample
with wide range pH peper and adjust to between 5 end 9 pH with
10N sodiun hydroxide and/or 1l:l sulfuric acid sclution.

D=~13
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1.7

1.8

1.6.)

I1. B

Add 500 ml of methylane chloride to the disrilling flsak., 4Add
sufficient reagent water to ensure proper nperstion and amtract
for 18 hours., -Allcw to cool, thet detach the bolling flask and
dry. Concentrate the extract as in paragraphs 1.5.5 through
1.5.11.

Alumina Column Clesnup

1.7.1

1.7.2

1.7.3

1,7.4

1.7.3

Bulfur

1.8.1

1.8.2

Add ) gm of activity III neutral alumina to the 10-nl chromato-
graphic coluun. Tap the column to asttle the alumina. Do not

pre=wet the elumine,

Transfer the 1 ml of hexane/acatone axtract from paragraph
1.5.11 to the top of the alumina uaing a dispoaabla Fastaur
pipet., Collect the aluete in a clean 10-ml concentrator tube.

Add 1 =l of bemane to the original axtract eoncantrator tube to
rinsa 1t, Transfer these rinsings to the alumina column. Elute
the column with an sdditiocal 9 al of hexans, Do not allow Lhe
column to go dry duripg the addition apd zlutino of the aampla,

Adjuet the extract to a final! volume of 10 ml weiog hexane.
The peaticide/PCB fraction ia raady for soalysis. Procaed

to Section 1V, paragraph 3, BStore the extractsm at 4°C in the
dark in Teflon-sealed containers until analyses ara parformed.
Cleannp

Concentrate the hexans extract from psragrsph 1.5.9 1o 1 wl.
Transfur the 1 ml to a 50 ml cleatr glams bottle or wial with

# Taflon-lined acrew cap. RKinse the concentrator tube with
1 oL of hexane, adding the rinsings to the 50 ml bottle.

D~ 34
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11. B

1.5.3 &dd 1 ml TRBA-gulfite reageot and 2 mlL 2-propancl, cap the bor=

1.8.4

tle, and shake for ar lesst 1 min. If the ssaple 18 colorless

. or 1f the initial color is unchanged, and if clear cryatals pre-

cipated sodium eulfite) are observed, sufficient sodfvm sulfite
im present. If the precipitated sodium sulfite disappears, add
oore cryscalline sodium gulfite in approximately 100 ag portions
uncil & wolld residue remsinsg afrer repeated ahaking.

Add 5 mlL dierilled water and shake for st least 1 minute. Allew
the sample to atand 5-10 pinures. Transfsr the hexane layer
(top) to a concentvator ampul end go back to paragraph 1.5.10.

2. Sample Preparsticn for Extracteble Base/Neutrals gnd Acide (BRKA, Semivolaciles).

2.1 Summary of Method

2.1.1

A meagured volume of sample, approxisately one liter, ia serially
exrracted with methylene chloride at o pE greater than 11 and

sgein at pE less than 2, using s saparatcry funnel ot & continuous
extractor. 7The methylene chlerlde extrecrs ate dried and concen~

trated separarely to 8 volume of 1 ml.

2.2 Iprerferences

2.2.1

Merhod intarfersoces may Y caused by coptaminants in solvents,
reagents, glassvere and other eample processing hardvare, thar
laad tc Aipcrete artifacrs sndfor elevated bapslines in the total
ion current profilea (TICPe). All of these wmararisle wust be
Toutinely demonerrsted to be frae from interfersnces undar the
condirions of the snalyels by tuoning lahoratery reagent blsnks.
Marrix interferences mey be causped by contaminenta that arTe
coextracred from the ssmple. The extenr of marrix furerferences
will vary considerably from source to sourcs, depanding upon rhe
narure and diversiry uf rbe induscrial complex or municipalicy

being sampled.

5/84
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2.3 Apparatus and Materials

2,3,1 Glassware (Brand names and cacalog numbers are included for

illustration purlposes omly).

2.3.1.1

2.3.1.1

2.3.1,3

21311'4

2.3.1.5

zililiﬁ

2.,3.1.7

Separatory funnel = 2,000 mL, with teflon etopcock.

Drying coluan — 1% mm ID chromatographic column with
coarse fric. (Bubatitution of m wmell pad of Pyrex
glmse wocol for che fric will pravent cross coutamina-

tion of sample extracts.)

Concencracoer tube = Kuderng~Danigh, 10 ml, graduated
(Kontap E-570050-1025% or mquivalent). Calibration musc
be checked at the velumes employed in the tast. Ground

glass atopper 1a ueed to prevent avaporation of extracta,

Evaporacive flask - Kuderna-Denish, 500 nL {(Kontee K-
570001 0500 or equivalent). Attach to concentrator
tube with springe.

Enyder column — Kuderna-Danish, Three-ball macro (Kontes
E-503000 0121 or squivalent)}.

Snyder colutm - Kuderna—Daniab, Two-bell micro {Kontes
K569001 D21% or equivalent).

Viala - Anber gless, 2 ml capacity with Teflon-lined

acrev cap.

D= 16
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2.4

2.3.1 &ilicon carbide boiling chips =~ approximstely LO/40 mesh. Hear to
400 *C for 30 mioutes or Soxhlet extrmct with mathylene chloride.

2.3.3 Worer bath - Heated with concentric ring cover, capable of temp-
erature control {+ 2°C). The bath should be used 1o 8 hood.

2.3.4 Balance = Analyrical, capable of accurmtely weighing 0.0001 3.

2,3.5 FKitrogen avaporation davice saquipped with & warer bath that can he
maintained at 35-40°C. The N-Evap by Organomation Assoclatass, Inc.
Sputh Berlip, MA {or equivalent) iw suitable. '

Beagenta

2.4,]1 BEeagent water - Beagenl water 1s dafined as a water in which an ~
interferent 1s not observed at the mechod detection limit of
each pamueter of interesc.

2-4.2 Sodium hydroxide solution (10OM) = Dissolve 40g HaOH 4in reagent
mater and dilnte to 100 glL.

2.4.) EBpdium thiosulfate = {ACS} Crmnular.

2.4.4 Sulfuric scid solution (1+1) = Slowly add 50 mL of H350; {(wp
Er.1.B84) to 50 gl of reagent water.

2+.4.5 Acetone, methancl, mechylene chleride — FPasticide quality or
eguivalent.

2.4.6 Spdium sulfate - (ACE) Granular, aohydroue. Purify by besting

I1. B

2.3.1.8 Concinuous liquid-liquid extractors = Equipped with
Teflon or glaas cononecting joints and stopcocks re-
quiring no lubrication (Hershberg-Wolf Exrractor-ace
Glass Company, Vineland, KJ P/E 6841-10 or ;huivalnnt.i

at 400°C for four houra in a shallew tray.
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II. B
2.4.7 Surrogate standard spiking solution,

2.4.7.1 Burrogate standards are added to all ssmplas and cmli-
bration solutions; the compounda specifiad for thia
purpooe Are phenol-dg; 2,4,6 tribromophensl; 2 fluore-
phenol; pitrobenzena=d;; terphenyl-d)4 and 2-Fflupro-
biphenyl. Two addiriousl surrogatav, one base/neutral
and one scid, may be ndded.

4.4.7.2 Prepare a surrogets stendard epiking esolution thet can-
tains the base/neutral compounds at & eoncentracion aof
100 ug/ml, and the acid compounde at 200 ng/mL, The
addicion of 1.0 mL of thie aolntion to 1000 al of sample
is equivalent to & concentration of 100 ng/L of each
base/neutral aurrogats atandard and 200 ug/L of esch acid
surrogate stendard. BStora the spiking eolntions at 4°C
in Teflon-sealed containers, The solations should ba
checked frequantly for atabilicy. Theae solutions wust
ba replaced afrer six months, or sooner if comparismon

with quality conrtrol check samples indicate a problem.

2,4,8 DPNA Matrix stenderd epiking solution, The macrix spike wolutiaon

congiete of:

Basne /Nsutrals Acids
1,2,é4crichlorobenzene pentschlorophenocl
atenapbchens phenol

£, bdipitrotoluens 2=-cklorophenol
di-n=butylphthalate é-chlore=3-mechylphenol
pyrens f-nitrophenol

N-nitrose~di-—n—-propylapine
1, —dichlorobanzens

Prepars a splking sclucion that containa each of the base/peutrsel
compounds above st 10D wg/l.0 al in methenol and the acid compounds
at 200 wg/l.0 =l in methenol. Add 1.0 al of thie to each esemple
aliquot designeted as & BNA matrix epike sample, Anslyze dupli-
cate aliquors of a sample spiked with BNA nmatrix spiking solution.

D= 15 Rev: 1/85
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2.5 Bample Extraction - Baparatery Funpnel

2.5.1

2.5.2

2.5.3

2.5. 4

Sapples are ususlly emtracted using aeparactnry funnel fechofques..
If amuleione will prevent athieving scceptahle aclvent TECOVETY
with peparatory fuonel extraction, contiouous extraction (para-
greph 2.6) may be umad. The separatory fuonel extraction scheme
described belov mesumes & sample volume of l-liter.

Usiong a l-litar graduated cylindar, measure out a l-litar pample
sliquot and place it ipto a 2-liter separatory fuonel. Fiper 1.0
ml aurrngate standard spiking solntion into the saparatory funpel
and mix well. Check the pH of the pample with wide Tange pH paper
and adjust to pR > 11 with 10N sodium bydroxide.

Add 40 ml, methyleoe chloride to the separatory funnel and extract
the saxple by shaking the funnel for two mioutes, with periodic
venting to release exceas pressura. Allow the organic layer to
separate £rom the watér phase for a minimum of 10 mioutes. If
the egpulmion interface between layeras is pore than one-third the
volune of the solvent layer, the analyst wuat epploy mechanicel
techoiques to complete the phape peparation. The optimum tech~
oique depends upon the pample, apd may include: stirring, f£il-
tration of the epulaion through glase wnol, centrifugation, or
other physical methoda. Collecr the wechylene chloride extract
in a 250-al, Erlenceysr £flask. If the emuleion canpot be broken
{racovery of less thapn BOX of the methylene chloride, corrected
for the water solubility of methylene chloride), traosfer the
pample, solveot and emulaion into the sxtrection chamber of a

continuous extrectors Proceed as described ip paragraph 2.6.).

Add a second 60-al volume of methylene chloride to the sapple
bottle and repsat the gxtraction procedure & second Lime,
combining the extracts in the Erlenmeyer flesk. Perform a
third extraction in the same maoner. Label the combined

extract as the base/peuttal fraction.

D~19
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2.5.5

2.5.4

2.5.7

245.8

11. B

Adjust the pH of the aqueous pheee to less then 2 wpipg sulfuric
mcid {1 + 1). Berislly extract three times with 60-gl sliguote
of methylene chloride, as per paragreph 2.3.3. Collact sand com=
bine the extrecte in ¢ 250l Erlecmeyer flaek and label the

conhined axtract &5 the scid fraction.

Assemhle a Kuderoa-Danieh {E-D) concentrator by attaching a 10wl
concent rator tube to & 300-nl evaporativa flask. Other concen-
tretion devices or techniques may he used in place of the K-D, if
squivalancy is dewonetrated for all extracteble organice listed
in Exhibit C.

Transfer the individual base/neutral and acid fractions by pouring
axtracts through separate drying columne cootaining sbout 10 em of
anhydrous sodium sulfets, and collect the axtracts in tba separate
E~D concentretors. Rinse the Erlennever flaske and columns with
20 to 30 nl of methyleue chloride to completa tha quanritative

traoafer.

Add one or two clean boiling chips acd attach a three=ball Snyder
coluan to the svaporative flask. FPre-wetr the 5nyder column by
adding ahout 1 sl methylene chloride to the top of the column.
Flace the K=-D appararus oo a hot water bath {BD* to 90°C) so that
the concanrrator tube is parcially izmeéersed in the hot wmter, and
the entire lower rounded worface of the flask is bethed with hot
vapor, Adjust the vertical position of the apparatus and the
water tamperature os Irequired to complete tbe concencracion in 10
to 15 mioutess At the proper rare of distillation, the balls of
the column will actively cbatrer bnt the chembars will oot flood
with coodensed solveot. Whan the apparent volume ﬁf liquid
reaches 1 ml, remove the E=D apparetus Irom the water bath end
allow it 1o drain and cool for at lesst 10 winutas. HRemove the
Bnyder columnn and rinss the flssk and its lower joint into the
concentrator tuba with 1=-2 ml of wethylepe chlpride. 4 3-nl

ayringe is recommendad for this operstion.

b=~-20
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2-5-9

2.5.10

11. B

Micro bnyder Column technique = Add avother one or two clean
boiling chips to the concentrator tonbe and actach a two-hball miero
Boyder column. FPre-wer the Bnyder coluamn by adding abour 0.5 mL
of methylene chloride to tha top of tha column. Place the K=D
apparatus on a s hor wmter beth {(B0® to %0°C) ac tbet ths concan-
ttator tube ia partially immersed in the hor watsr. Adjusc the '
vartical positioo of the apparatur sod the water tamperarure as
required to complate tha concentrarion in 5 to 10 minutes. Ar
tha proper rate of dierillation rbhe bells nf the column will
sctively chetrer huct the chambara will not flood with coudansed
solvants When the spparect volums of liqnid reacbes about 0.5
ml, remove the K-D apparatus from the water beth and allow it ro
drafu for at leasr 10 minutea while cooling. Esmove tha Snyder
¢olugn sod rinse irs flask and ite lover joint inro tha concen-
rretor tube with 0.2 mlL of methylene ehloride. Adiner the fipal
volupge to 1.0 mlL with methylane chloridse. If GC/ME snalysis will
not be parformed iemediatsly, stoppar tha concantratnr tube sand
store refrigersted. If tha extracts will ba stored longer than
two daye, they should be rrensfarred to individual Tefloo—sealed
acrev cap bottlas and labeled hase/neutrel or acid fraction, as
appropriate.

Nitrogen blowdown techoiqua {taken from ASTM Mathod DI0BS)

The following method may ha used for fional concantrarion, luostead
of rhe procedure outlinad in paragraph 2.5.%. Flaca the ¢oncen—
trator tube in o warm umter beth (35°C) and svaporate the solvant
volume to just belov 1 ml using e gentla acream nf claan, dry
nitrogeo filtered through & column of activeted carbom). Cauticon:
How plestic tubing must nor be osed berween ths carbon trap and
the samgple, as ir may introduce intarferences. The internal wall
of the tobe musr be rinsed down several times with merbylenms
chlorida during tbe opersation and the final volume bhrought to 1
gl with methylene chloride. Duriug svaporation, ths tuba solvent
leval must be kept below the wmtar level of the hath. The extrect
sust never be sllowed to become dry.
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I1. B
2.6 Bample Extracrion = Contlouous Excractor

2,6.] When experience with a saxple for a given soufce indicates thet_
a merious emuleion problem will result or Af ao emulsion is
encountared in paragraph 2.5.3 using a sepsretory fupnel, a

continuous extractor should be weed,

2,6,2 Check the pH of the semple with wide-range pH paper and sdjusc
to pH 1l with 10 N sodium hydroxide. Transfer a 1-liter sample
aligquot to the continucus axtractor; using a pipet, add [ mlL

of surrogate atandard spiking acluion and mix well,

2.6.3 Add 500 nlL of methylene chloride to the discilling flask, Add
sulfficlent reagent watar t©o £neure proper operaction and extract
for 18 hours. -Allow to cool, then detach the boiling flask and
dry. Concentrete che astract as in peragraphs 2.%.6 through 2.5.8,
Hold che concentrated extrect for combining with the acid extrace

(see peragreph 2,.6.4),

2,6.4 Add 500 pl of methylene chloride to a clean diecilling flask and
attach it to the continous extractor. Carefully sdjust che pH of
the aquecus phase to less than 2 ueing aulfuric aicd (1 + 1),
Exrract for 18 hours. Dry and concentrste the exiract as described
in psregraphs 2,5.6 through 2.5.8. Hold the toucanrratsd extrect

and lshel es the acid extract.

2.6.4.1 If the base/nevtrsl and/or ecld extrscts cannot ba
conecentrated to & fFinal velume of lml, dilute the gpore
concencraced estrect Lo the finsl volume of tbe least

concencraced extrect.

2.7 The ssoples extrscts sre resdy for GC/MS analysis. Proceed to Section
I¥, GC/MS Analysis of Estractablsa. If high ctoncentrstions are suspected
{(e.g. highly colored extrscts) the optional GC/FI0 acreen in Secrion III

1 recommended,

b =22
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I1I. €

Bectiom 1I Parc €
Analycical Echeme for Extractable firganice
aod Peaticide/PCBa in Sediment /5oll

It 18 mandatory to chsracterize all acil/aediment samplea so that the approp-
riate analytical protocel may be chosen to ensure proper decection limits for
the sample.

Note that the terms “low level™ and “mediva level” are Dot used here az a judge-
ment of degree of contamication but rather as & descripeion of the concentration

ranges that are encompassed by the "low” and "medium” level procedures.

The laboratory is ec liberty to determine the method of characterization; che

following two wcreening methods may be uped for soll/sediment sample characcer-
lzation:

2

Secreen sn aliquot from the “low level™ 3g extract or an aliquot from the
medium level )Jg extract (note: decieion on pesticide level will be the aspe
as the BNA)

o Screan using either GC/FlD or GCMS as the screening instrument.
The concentrstion raenges covered by these two procedurss may be considered to
' be approximacely 330 ug/kg ~ 20,000 vg/kg for the low level analysis snd >20,000

ug/kg for medium level analypis for HHA extractables.

Screen fron Low Level Method

Teke 5.0 mL from the 300 pl {(epproximate) totel extract from the 30 g wample and
concentrate to 1.0 ol and sereen. 1If the concentration is >20,000 ug/kg in the
original wemple, discard the 30 gm extract and follow the madium level methods
for organics and pescicides/PCBs waing medium level uurrogetes. 1f the sample
concentration is <€20,000 ug/kg, proceed with concentration and the remainder of

the low level method,

D - 23
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I11. C

Scteen from the Mediun Level Method

Take 5.0 wl from the 10.0 ml total axtract and concentrete to 1.0 wl and screen.
If tha semple coocentration 1s >20,000 ug/kg proceed with GC/M5 acalyeis of the

orgenice wnd prepare a8 pesticide/PCB sxtract by the medium level method. If

che aampls concentracion i €20,000 ug/kg discard the medium level gxtract and

follow the low level method,

l. Hedium lavel

Preparation for Screening and Anglyeie of Extractahle Base/

Heutrale and

Acids (Semivolatiles, BHA), aod Feericideo/PCBs in Sediment 5oil

1.1 BS5cope and Applicecion

Thie ptocedurs is deeigned for the preparstion of sedipent/eofl nlnplei

which may contsin organic chemicale at a lavel greater than 20,000 ug/kg.

1.1.1

1.1.2

1.2 Bumary

1.2.1

The excrecte and sample sliquots prepared uveing this method are
screensed by GC/MS or F1D, ueing capillary ¢olumns for hese/neutral
and acid priority pollutente, pesticide/PCBe, and relsred orgenic
chemicals. The resulte of these screens will determine whecher
suff{cient quantitisg of pollutante are present to werrant

sanalysia by low or medium prococol,

If the screenings indicate no dececteble pollutante at the lower
limite of detection, the aagple should be prepared hy the low
level protocol in Section II, Part B.

of Method

Approxipately 1 gram portioms nf sediment/ecll are traosferred
to viale and extracted with sethylene chloride. The methylene
chloride gxtrect 1s ecreened for sxtracteble organice by GC/F1D
or GC/MS,
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1.2.2

1.2.3

1. €

If organic compounds are detected by tbe screen, the methylene
chloride excract i analyxed by CC/MS for extracteble organics. -
A separete 1 gn sample 1s aleo extrncted with 10.0 ml of hexane
for analyeie by GC/EC for Pesticides/PChs.

iIf wo organic compounde sare detected by the sedium level screen,

then ¢ low level sample preparacion is required.

1.3 Interferences

1.01

Method interferences may be caused by contaminants in solvents,
Teagents, glxseware, and other satple processing hardware that
lead to discrete artifacts and/or elevated besslinee in tbe
totel Ion e¢urrent profiles. ALl of these materinls sust be
routinely demonecrsated to be free from loterferences under tha
conditione of tbe analysis by running laboratory reagent blacka.
Matria ioterferences may be caused by contapinante that ara
coexcractad from the sanple. The axtent of watrix interferences
mill vary conaiderably from source to mource, depanding upom the
oature and diversity of the industtisl complex or municipslity
being xampled.

"

1.4 Lipirxtions

l.48.1

The procedure Im deaigoned to allow detection limits for screen-
ing purposse ae low aw 20,000 wg/kg for extractable nrganice and
pesticides/PCRe. For analyeis purposas, tha detection linita
are 20,000 ng/kp for sxtractable organics and 1,000 ug/kg for
pesticide/PCBs. If peske sare present hesed oo the GC/Fl0 ecreen,
the manple is detsrmined to require & medium level analveis by
GC/MS and GC/EC. Some sanples mey cootain high concentrationa

of chemicals rhar Interfar with the analyeie of other components
at Jower levels; the decection limite 1o thoee cases may he

eignificantly higher.
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1. €

l.4.2 These extracticn snd preparstion procedures were dsveloped fer
rapid sud safe bandling of high concentration haxsrdous waste _
sagples. The design of the methods thus does Dol stress affi-
cient recoveries or low limits of detection of all components.
Bather, the procedures Were designed to screen st noderste
recovery sod sufficient sensitivity s broad spectrum of organic
chenicals:. The results of tha snalyses thus msy reflact only e

minipup of the spount actually present in some aamples.
1.5 Bsegents

1451 S0dium Bulfate = anhydrous and reagenc grade, baated at 400°C
for four bours, cooled in s desiccetor, and stored in a glans

bortle. Baker anhydrous powder, catalog # 73858 or saguivalenc.

1.3+.2 Methylens chlorlde. Pesticide residus amalysis grede or

aquivelent.
l.5.3 Hexane. Pasticlde residue analyeis grade or squivalent.
l.5.4 Methanol. Pesticlde residue anzlysis grade or squivalent.
1.3.% Acetons. Festicide residue analysis grade or squivelent.
1.5.6 Base/Neutral and Acid Surrogace Stendard Spiking Solutlon

1.5.6.1 The compounds specifled are phencl-dé, 2,4,6-
tribromocphenol, 2-fluorophancl, nitrobentene—ds,
tarpheoyl—d;; and 2=fluorobiphenyl. Frepare s
aclution containing these compounds for hams/oeuttel
surrogstes at a concentration of 100 ng/l.0 el, and
for acid surropgate standarde at a concantration of
200 ug/l.0nl in methanol.



1.5'IT

1.5.8

1.5.9

1.5.10

Il. C

Festicide/PCE Gurrogate Stendard $piking solution.

1.5.7.1 The compound specified is dibutyl :hlorendntg. _ _

Frapara a solutlon gt & concentretion of 20 wg/l.0
gl in mechancl.

Bage/Neutral and Acid Marrix Stendard Spiking solution,
1.5.B.1 Prepare & 8piking golution in methanol that eonteins the

fnllowing compounde at a coccentraction of 10D wp/l.0 ml
for basa/nautrale and 200 ug/l.0 ml, for acide:

Bese Heutrale Aclde
1,2,4trichlorobengens pentachlorophensl
acenaphthens phenol
2,4~dinitrocoluene 2=chlorophenol
di-n-butylphthalate é4=~chloro-3—methylphanol
pyrene 4-nitrophencl
N-nitrnec-di-—n=propylamine
l,4dichlotobanzane
Pascicide /PCB Matrix Standard Spiking solutlon i:jfr

1.5.9.1 Prepare a epiking soluticn in methanol that conteine

the following pescicides in the concencraciona epecified.
Pesticide ug/l.0mL

lindana 2
heprachlor 2
sldrin 2.
dieldrin 5.
endrin 3
4,4' DDT 5

Alumine - meutrel, supar 1 Woelm or equivalent {Universal
Sciantific, Atlante, GA or equivalent). Prepare activitry

111 by adding 7X (v/w} reagent water to the Buper I neutral
alumina. Tumhle or shake on a wrist action shaker for a minimum
of 2 houra or prefersably overnight. There should bs no lumps

presant. bGtore in a tightly aesaled glaes container. & 25 cycle
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II. C.

soxhlet extraction of the slumina with methylepe ehloride is
required if & solvent blank analyzed by the pescicide techalques
indicate any interferences [or the compounds of iptefaat. _
1.5.11 Alvmipa Equivelency Check. Test the alumins by adding the ENA
surrogates in 1:] acetone/hexane to the alumina anéd following
paragraph 2.8.1, The tribromophencl should mot be detected by
GC/EC if the alumins and its sctivetion are acceptable. 4lmo
check cecovery of all single componant pesticides following the
psme procedura., The percent recovery for all single compooent
peaticides muat be zﬁﬂl, except for sodosulfan mulfate which muar
be >601 aod adrin ketone which is not recoversd. The data must
be retained by the lsboratory and wade avallable for imepection

during on-aite evaluacrions.
1,6 Equipment

1.6.1 Glass scintillation vials, at least 20 wlL, with screw cap and

teflon or aluminum foil liper,
1.6.2 Spatula. 5Srainless steel or Taflon (R),
1.6.3 EBalance capable of weighing 100 grams to the nearest 0,01 gram.
l.6.4 Viala and caps, 7 ml for GC suto asmpler.

1.6.5 Disposable pipets, Pasteur; glasa wool rinsed with setbylans
chlorida. ' -

l.6.6 15-nl concentrator tubes.

1.5.7 Sonic eell diaruptor, heac systems - Ultrasonics, Inc., Model
357C or equivalent {375 watt wich pulaing capabilicy and microtip).

1.6.8 Sonabox = racommended with shove @disruptors for decressing

cavitation acund.

D - 18 Rev: 1/85



1.6.%

1.6.10
1.6,11
l.6.12

l.6.13

1I. C

Teet tube rack.

Oven, drying

Deciccator -
Cruciklen, porcelain

Chromatography column for slumina, 6 oL (200 mm & B me 1D)
Polypropylens column (Kontes E-420160 or equivelent) or & nlL
{150 mm X 8 mm ID) glass column {Konres K-4201%5 or squivalent)
or 5 oL serological pipets plugged with a amall pileca of Pyrex
gless wool in the tip. (Pyrex gless wool shall be pre-rinsed
with sppropriets solvencs to losure its cleanliness}. The Kontes
columns may be plugged with Pyrex gless wool or a polyechylene
porone disk (Kontes E-420162).

1,7 GSempls Preparacion

-,

1,7.1

Hediump level preparacion for screening and analysis for extresct=-
akle organies.

1.7.1.1 Tranefer the sample container into a fume hood. Open
the sample viel. Decant and discard any weter layer
and then mix the sample, Trensfer approximately 1 granm
(record weight to the nearesc 0,1 g) of semple to a
20-pL viel. Wipe the mouch of the vial with a tissue
to ramove any sample materiml. Record the exsct waight
of sample taken, Cap the vial before procaeding with
the next semple to avold eny cross ceutaminstiom,

1.7.1.2 Immedietely afcer welghing the sample for sxtrection,
weigh 5-10 g of the gediment into & tared crueible,
Determios the percent moisture by drying overnight at
105°C. Allow to cool in a desiccator befors weighing.
Concentrationa of individusl analytes will be reported
relative to the dry weight of sedimenc,

of asople - of dry sanmple
= IE of iE:ple z z X 100 » X moieturs

D-19 Rev: 1/85



1.7.2

I1. C

1.7.1.3 Add 2.0 gw of anhydrous acdium gulfate to sample in
the 20 ml vial from paragreph F.7.l1.! sod mix well. _

1.7.1.4 Surrogate Standards sre added to all ssmples, spikes,
and blenks. &dd 1.0 ml of aurrogate spiking mclution

to sample mixcture.

1.7,1.5 AdJ 1.0 ml of matrix sesndard spiking snlution to each
of rwo l=-grsm portions from the sample chosen for spiking.

1.7.1.6 lmmediately add 9.0 mL of methylene chloride to the
sexmple and disrupt the sample by ultrasonic probe for

2 minutes wt 100 watce poweT.

1.7.1.6,1 Add only B.D ml of methylepe chloride to
the matrix splke samples tn achieve a
final volume of 10 mL,

1.7.1.7¥ Loosely pack dieposable Pastuer pipets wich 2-3 cm
glase wool pluge., Filter the extrsct through che

glasa wool and collect 5,0 wl in A concentrator tube.

1.7.1,§ Concencrate the extract to 1.0 ml by the nitrogen
blowdown technique described in Secrion 1I, Partr C,
paragreph 2.7.3,

1.7.1.9 Transfer the concentrate ro an sautossupler viel for
GC/FID or GC/MS5 capillary column screenlrg. IE the
concentrate 15 screened, the decection limica ahould

be npﬁrnzim&relr 20,000 ug/kg.
},7.1.10 Proceed ro Bection 1III, paragraph 2.0,

Medium Level prep for analysis of Pasticide/PCBa {Determine

resulta of GC/FID acreen before proceeding,

D- 3D
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11, C

1,7.2.1 Transfer the sample container into a fume hood. Open
the sempile viel and mix the sample. Tracefer epprox=~
imately 1 gram (record weight to neareet 0.1 g) of .
sexple to a 10 =l vial. Wipe the mouth of the vial
with a vispue o remove any sample material. Record
the exact weight of the gample taken. Cap the wial
before proceeding with che next sample to avold any
cross contamination.

1.7.2.1.1 Tranafer 50 g of asoil/sediment to 100 nl
beaker. Add 50 m]l of vater and atir for t
hour. Determine pH of sanple with glass
wlectrode gnd pH meter while atirring.
Report pH value on eppropriate dats sheets.
If the pH of the acil ie greater than 1l or
lees then 5, contact the Projecr Dfficer or
Depucy Preoject DEficer for instructions on
how to handle the ssnple. Document the
inatTucciens in the Case Narractive, Digcerd
thie portion of sample. NOTE: Recovery of
dibutylchlorendate will be low if pH ia our-

pide this raoge.

1.7.,2.2 Add 2 go of anhydrous eodium sulfate te the sample and
mix well.

1,7,1.3 Burrogate etandards are added to all samples, sapikes,
and blanks, Add 50 ol of aurrogate spikiog eolution

to the sanple mixture,

1.7.2.&6 AAd 1,0 mL of macrix etaodard epiking aglution to each

of two l-gram portions from the sample chosen for eplking.

1.7.2.% Tomedlactely add 10,0 gl {only 9.0 ml for the matrix spike
sample } of hexane to the sample and dierupt rthe semple
hy ultresonic probe for 2 minutes at 10D wacts with
pulse set at 30 percent.

n- 11
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II. C

1.7.2.64 Loosely pack diaposable Pasteur pipers with 2-3 cm
Elass wool pluge. Filter the extract thromgh the -
glase wool and collect at approxlpately 5 ml in a

concentrator tube.

1.7.2.7 Transfer 1.0 ml of the hexane extrect to A gless con-
centrator tube and concentracte to (.5 ml using Nitrogen
blowdown. Add (.5 ol of acetong to 0.5 wl of hexane
axtract. Bwirl to mix. The pesticida axtract must
now be passed through an alumina column to remove polar

interferences.

1.7.2.8 Fnllov the procedures for low level soil sediment prepar-
ation outlined in paragrephs 2.8.1.1 through 2.8.3.3 for

alvaina cleanup and aulfur ramovel.

2., Low Level Preparetion for Screening and Analysis of Exrractable Base/Neutrrals
(_: gnd Acldes (Semivolatiles BNA), and Pesticides/ PCBa (PEST) in Sediment/S5oil.

2.1 Bummary of Hathod

2.1.1 A 30 gram portion nf aediment 1B mixed with anhydrous sodium
sulfete and extrected wich 1:1 mechylene thloride/acerone vaing
an ulcraponic probe, IF the optional low level ecreen ia used,

a porcion of this dilute extract i concentratnd fivefold end 1s
screened by GC/FID or GC/HS. 1f peaka are pressnt at greeter
chan 213,000 ug/kg, diacard the extrect and prapare the aample

by the medium level method. 1If uo peaka are preaent at grealter
than 20,000 ug/kg, the extract 18 concentrated and split into two
frectiona. An opticnal gel permeerion column cleenmup may be used
before spplitting the extract. Ome fraction ip for GC/MS enelyails
of BRA. The other fraction is cleaned up ueing e wicro elumina
column aod anelyzed by GC/EC for pesticidea,
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I1I. ¢

2,2 Interferences

2.2.1 Hethod interferences may be cauped by contaminants in solvents,

Teagents, gleseware, and other ssmple processing hardware that
lead to diacrete srtifecte aod/or alevated baselines In the total
lon current profiles, 4ll of these materials sust be roucipely
demonstrated to be free from interferences undetr the conditions
of the snalysis by running leboratory reagent blankas. HMetrix
interferences may be ceused by conteminants that are coextracted
Erom the aample. The sxtent of matrix focerferences will vary
conelderably from eource Lo aource, depending upon the nature and

diversity of the industrial complex or municipelity being azmpled.

2.1 Apparatus and HMaterials

2.3.1

- 2,3.2

2.3,3

2.3.4

2.3.5

2.3.6

Appsratus for determining percant molseture

2.3.1.! Oven, drying

2.3.1.2 Desiccator

2.3.1.3 Crucibles, porcelain

Digposable Feasteur glass pipets, 1 al

Sonie cell dierupror, Hear Systems — Ultrasonica, Inc. HModel

375C or equivalent {375 wacc uith pulsing capability and 3/4"
disrupter horm).

Baakers, 400 mlL

Vacuum filtration apparatua

2.3.5.1 Buchner funnel,

2.3.5.2 Filter paper, Whatman No. #] or equivalent,
Xuderna-Denish (K-D} apparatus.

2.3.6.]1 Concantrator tube - 10 mL, gradueted (Kontes K=570040-
1029 pr equivalent).

D=2}
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I1.

2.3.8.2 Evaporative flask - 500 al (FKontes E-57000!-0500 or
equivalent ).

2.3.86.) Snyder colupn = thres-ball macro (Kontes :-snjndﬁ-n111
or equivalent).

2,3.6.4 Bnyder colunn = twe ball micro {(Konces E-569001-0219)

or equivalent).

2.3.7 Bilicon carbide boiling chips = approximately 10/40 mesh. Heat
to 400°C for 30 minutee or Boxhlet sxtract with methylene chlorids.

2.3,8 Water bath - heated, with eoocentric Ting cover, capable of
tepperature control {(+2°C}. The bath should be used in s hood.

2.3.9 Top loading balance, capable of accuretely weighing 0.0l gm.
2.3.10 Yialsm and caps, 2 uwl for GC suto mampler.
2.3,1] Balance — Analytical, capable of mccurmtely weighing 0.0001 gm.
2.3,12 Nitrogen evaporation device equipped with s water bath that can be
maintained at 33-40°C. The H-Evap by Organomation Associstes, Inc.
Socuth Berlin, MA (or sguivalent) Im suitable.
2.3.13 Gel permeation chromztography cleapup device.
2.3.13.1 Avtomated syEten
2.%13.1.1 Gel permeation chromatograph (GPC) Analytical
Biochemizal Labg, Inc. GPC Auroprep 1002 or

equivalant including:

2.3.13.1.2 25 o 1D X 600 - 700 mm gless colwen packed
with 70 gn of Bio-Beeds SK-3. '

D - 3
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11-.
2.3.13.1).3 Byringe, 10 wl with luer lok fitting.

2,3.13.1.4 Byringe f1lcer holder and filters - stainless
stee)] and IFE, Gelman 4310 or aquivalent.

2.2.1%2 Manual aystem aspembled from parce.*

2.3.13.2.1 25 pm ID X 800 ~ JOO mm heavy wall glass
eoluon packed with 7D gm of BIO-Beads S5X-3.

2.2.13.2.2 Pump: Altex Scientifie, Hodel No. 10014,
semiprepasrative, aolvent metering system.

Pump capacity = 28 mwl/min.

4:3.13.2.3 Detector: Altex Bcientific, Model Ko. 153,
with 254 om UV source and B-ul sem{-prepar-
ative flowcella (2-mm pathlenpths)

2.%.13.2.4 Microprocessor/controller: Altex Scientific,
Model Bo. 420, Microprocessor System Con-

troller, with extended memory.

2.3.13.2.5 Injector: Altex Scientific, catalog No.
301-56, mample injection velve, Tefmel,
with 10 gl sample loop.

2.3%13.2.86 BRecorder: Linear lnstruments, Model Mo, 285,

l10=inch recorder.

2.3.13.2.7 Effluent Bwitching Valve: Teflon slider
valve, d—way with 0.060° ports.

*Wige, R.A., Bighop, D.F., Williams, R.T. & Aueatern, B.M. "Gel Pernsation
Chromatography In the GC/MS Analysis of Drpanics in Sludges™ U.B. EPA,
Municipsl Environmental Rescarch laboratory = Cincinnati, Dhio 45268
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2.4

2:.1.14

2.3.15

2.1.16

2.1.17

Reapents

2.4.1

2.4.12

1. €

2.3,13.2.8 Bupplemental Prespurs Gauge with connecting
Tee: U.5. Gauge, 0-200 psi, stainless Breel.
Installed as a “downstrean” wonisoring deviee

between column and detector.

Flow rate wae typically 5 ml/min. of methylene

chloride. Recorder chare apeed was 0.50 com/min.

Chropatography column for alumina, B pl (200 o= & B wm 1D) Poly-
propylene column {Kontes K-420160 or saquivalent) or é al (150 mm
X 8 mn ID) glawe column (Kontes R=420155 or equivalent} or 5 gl
serclogical pipets plugged with a small piece of PFyrex glass wool
in the tip. (Pyrex glaxs wool shall be pre-rinsed with approp—
riate molvents to insure ita clsanliness). The Kontes columne
may be plugged with Pyrex glesss wool or & polyethylense porous
disk {Kontes E-420162).

Pyrex glass wool,.

Bottle or test tube, 50 ml with Teflon lined screw cap for sulfur

rewoval.

Fapteur pipera, dispoeable.

Spdium Sulfats - anhydrous and reagent grade, heated ar 400°C
for four houre, cooled in & desiceator, and stored in & glases

bottle. Baker anhydrous powder, catalog #73698 or equivalent.

Hethylene chloride, hexaoe, acetone, ipoococtane, 2 propancl and

benkene pegticide quality or equivalent.
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1. ¢

2.4.) Alumina = neutral, super 1 Woelm or equivalent {(Universal Scien-
tific, Aclanta, GA or equivalanc). Prepare activity I1l by adding
11 (v/w) reagent weter to the Super I neutral alumina, Tumble or
shake on a wrist accion ghaker for a minisam of 2 hwﬁ -;:r prefer—ﬁ
ahly overnlght. There mhould be no lumps preseor. Btore in a
tightly aealed glase container. A 25 cycle soxhlet extraction of
the alumina with methylene chloride is required i1f a soclvent hlank
analysed hy the pesticide techniquea indicate any iuterferences

for che compounds of interest. B5ee page D-28, paragraph 1.5.11.

2.4,4 Reagent water - Reagent water ia defined es a water in which an
interferent 1s nor chasrved at the method detection limit of each

paremeter of intereac.

2.4,5 Tetrabutylammonium (TBA) — sulfita reagent. Dissolve 3.39 g
tetrabutylammonium hydrogen aulfate 1o 10D gl diatilled water.
To remove impurities, eatract this eolurico three tioes with 20
gl portione of bexane., Dip¢erd che hexane excracts, and add 25
g sodium eulfire to the warer sslucion. Etore the reaulcing
aclution, which 1a sarturaced with godium avlfice, in ao amber
hottle with & Teflon-lioed gcrew cap. Thia aclutiocn can be

&Lored at room temparature for at lemat one month.
Z2,4,6 CPC calihracion solutions:
2.4.6,1 Corn oil = 200 ng/el in methylene chloride.

2.4.6.2 Bia(2-erhylhexylphchalace) and pentachlorophencl — 4.0
ng/mL in methylene chloride.

2.4.7 Sodium Sulfice, reagent grade,
2.4,B Surrogate etandard spiking solution.
2.4,8.1 Base/neutrsl and acid aurrogete ssluciom.

D=3
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2.4.8.1.2

I1. C

Burrogate standarde are added Lo all samples,
blanks, matrix splkes, matrix splke duplicates,
and calibration solutions; the compounds speci-
fied for this purpose are phenol=dg, 2,4,6-
tribromophenol, 2-fluorophensl, nitrobenzene=-dsx,
terphenyl-d; 4, and 2-fluorcbiphenyl. Two
additioonal surrogates, one base/neutral acd ook
acld may be added.

Prepare a surrogate standard epiking aolution
at a concentration of 100 ug/1.0 mlL for BN and
200 ug/1.0 nl. for acida in methanol. Addition
of 0.5 mL of this wolutlon to M gn of sample
is equivalant to 8 concentratioon of 1700 ug/kg
for base/neutrals and 3,330 ug/kg for acids of
each surrogate atandard, Store che eéplking
solutiona at 4°C in Teflon-sealed containers.
The aclutions muak he replaced efrer elx months,
or sooner if comparison with qualicy eoncrel

check samples indicate a problem.

2.4,8.2 Pesricide surrogete standard eplking solutiom.

2.4.8.2.1

2.4.8.2,2

Trne aurrogate standard is added to all samples,
blanks, matrix eplke, matrix spike duplicates,

end calibraticona aolutions;_the cowpound epEce

© 1fied for this purpose im Mbutyl chlnrendste,

Prepare a aurrogate atandard spiking sclution

st 8 concentration of 20 ug/l.0 mlL in methanol.

-8
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11. ©

Addition of 100 ul of thig solution to 2D gm
of semple is equivalent to & concentratiom

of 87 ug/kg of surrogace wcandard. Brore

the spiking solutions at 4"C in lelg;-ltllld i
containerg, The polutione should be checked
frequently for stahilicy. These solntions

must be replaced after wix months, or sooner

if ccaparison with qnality contrnl check

samples indicace a problem.
2.4.9 HMatrix standerd spiking solutiona.

2.4.9.1 Base/neutral and acid wmatrix apiking aolution consists of:

Base/Neutrals (100 ug/i.D wl) Acide (200 ug/1.0 ul}
1,2,4trichlcrobenzene pentach] orephenocl
acenaphthene phenol
2,%dinitrotolueng 2=chlorophenol
di-n=butylphthalate 4—chloro-3—methylphenol
pyrene dnitrophensl
F-nitroso=di=-n-propylemine

1,4%dichlorobenzeans

Prepare a epikiog solution that containe each of the
ebove in methanol.

Matrix spikes algo merve ac dupliemrses, therefora,
add D.5 gL toa each of rwo 30 go portione Erom one

gample ¢hosen for sapiking.

2.4.9.2 Pescicide matrix etanderd spiking eolution. Prepare a
spiking aolution in mecthanol thet contains the following

pesticides in the concentretione specifled,

Peatieide ug/1,0 wl
lindene 2.0
heprechlor 2,0
aldrin 2.0
dieldrin 5.0
endrin 5.0
4, 4' 0DT 5.0
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Matrix eplkes sre aleo to gerve as duplicates, therefore,
add 400 ul to aach of two J0 go porcions from one sample
chosen for splking.

2.3 BGample Extraccion

2,5,1 Decant aod diecard sny water layer on a sediment sample, HMix
. samples thoroughly, sepacially composited mamples. Diacard any
forelgn ohjects such as ericke, lesves, and rocks,

2.5.1.1 Tranefer 50 g of soil/eediment to 100 ml beakar. Add 50
ml of water snd stir for 1 hour. Determine pR of mample
with glass electrode and pH meter while stirring. Report
pH value on appropriate data sheets. If tha pH of the aaill
iw greacer than l]1 or less than 5, contact éhn Project
Officer or Deputy Project Dfficer for jpatructions on how
to handle the aample, Document the instruccions in the
Cape Harrative., Discard thia portion of sample. NOTE:
Hecovery of dibutylchlorendete wil]l be low 1if pH is
outside this range.

2,5,2 The following etep should be performed rapidly tw avoid loas of
tha more volatile extractebles,. Weigh approximately M gms of
aapple to the pearest 0.] gram finco a 400-ml beaker and add 60
gus of anhydrous sodium pulfate., Mix well, The sample ehould
have 8 gandy textura at this point. Tmmediately, add 100 mlL of
1:1 methylene chloride = scetone Lo the sempla.

2.5.2.1 Imnediately after weighing the eample for extraction,
veigh 510 g of the aediment inco & tared crucible.
Determine the percent mpilature by drying overnight at
105°C. Allow to cool in a desiccator before weighing.
Coucentrations of individusl analytea will be reported
relative to the dry wvelght of sediment.

Parcent molpture

of panple — gn of 4 sanple
B e amle = X 100 = X potature

D= &
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2.5.3

2.5.4

2.5.5

2.5.6

II. €

2.5.2.2 Weigh out four ) gm (record weight to nearest 0.lg)
portions for upe as marriw and marrix spike duplicetes
end a5 matrix epikes. Follow 2.5.2 and then add 7.0 mL
of the base/neutral and scid matrix epike to mach of
two portione and 400 ul of the pesticide marrix apike

to each of the other twop portioosa.

2,5,2.3 Aad 1.0 el of base/neutral and acid surrogate standard
and 100 ul of pesticide surrogate te the sample.

Flace the probe ahour 1/2" below rhe surface nf the eolvent hut

above the asedimenc laver.

Bonicate for J} wmin., ueing 3/4" horn, at full power with pulee
set at 50X, Do not uvee microtip.

Decant and filter extracts through Whatman #4] filter peper using

vacuum filtration or centrifuge and decant axtraction eolvent.

Repeat the extraction two more tloea with 2 addicionsl 100 mlL
poreione of 1:1 methylene chloride — ecetone. Decant off the
extrection aolvent after sach apnication. Ou the fioal aonica-
tiou, pour the entire asople into the Buchner funnel and rinse

wirh 1:] methylene chloride -~ acstone.

2.5.6,1 Tf the asgple ie to be screened from the low level
mechod, take 5.0 mlL snd concentrate to 1.0 sl following
paragraph 2.7.2 or 2,7.3. MNota that the sample volume
in this caae ip 5.0 ol not 8.0 ml as given in ZT?.Z.
Screen che sxtracc as per Section I1I, paragraph 2,
"fcreening of Extractable Organic Extracts™, Tranefer
the remainder of the 1 wl bhack to the total sxtract
from paragraph 2,5.6 afcer GC/FID or GCMS scraening.
{CAUTION: To minimice pample loas, sutosanplers which pre-
fluah aemples through the eyringe should nor be ueed.)

D - 4]
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I1. C

2.5.7 Trenefer the extract to 8 Knderna=Denieh {K-D) concentreter econ=-
sisting of a 10-ml concentrator tube end a 500—ul evaporative
flask, Other concentration devices or techoiques may Ee used 1f _
equivalancy iz demonetracted for all extractable and pesticide
compounds lieted in Exhihic C.

2.5.8 Add one or two clean boiling c¢hipe to the evaporative flask and
attach a three-ball Seydar eolumn. Pre-wet the Soyder column hy
adding about 1 mlL methyleoe chloride to the top. Flace the K-D
appatratua on a hot warer bath (B0 to $0°C) so that the concentracor
tube {8 parcially immeraed in che hot water and the entire lower
rounded surfece of the flask ia bathed with hot vapor. Adjus:
the vertical positioco of the apparatus and the warer temperature
a8 required to cooplete cthe concentration in 10 to 15 minutes,

At the proper rate of disetillation the balls of the column will
actively chacrer but the chepbers will not £flood with condensed
aplvent. When the apparent volume of liquild reaches ] ml, remove
the E-D apparatus and allow it co drain end cool far ac leasc 10

minutes, and make up ta 10wl volume With mecthylene chloride.
2.5.9 If GPC cleenup. 15 not waed proceed to paragraph 2.7,
" 2.6, Extract Cleanup
2.6.1 GPC Setup and Calibrecion

2.6,1.1 Packing the column — Place 70 g of Bip Beads 5X-3 in a
400-nL besker. Cover the heade with mechylene c¢hloride;
allow the beads to avell overoight (hefore packing the
columns). Tranafer the awelled beads to che column and
atart pumplng aolvent through the column, from botiom to
top, at 5.0 mL/min. After approximately 1 hour, adjust
the pressure on the coluon ta 7 to 10 pal and pump an
addicional! 4 hours to remove air from the column. Adjust
the column preceyre periodically as required ro maintain
7} to 10 psi. )

D - &2



i1. C

2.6.1.2 Calibration of the columo - Load 5 ml of the cern oi]
solution into sample loop NWo. ) mad 3 sl of the phthalate-
Phenol solurion into loop No. 2. Inject the eorn oil and
collect 10 ml fraction (i.e., chenge frwction st 2=m!inute
intervals) for 36 mioutes. Inject the phthelate—phanol
aplucion snd collect 15 ml fractions fotr 60 mioutas.
Deterpine the corn nil elution pattern by evapotation of
sach fraction to dryoess folloved by a gravimettic detet~
mination of the reaidue. Analyze the phthalate-phencl
ftactions by GC/Fl0 on the DB-5 capillary column, & U¥
spectrophotometer, or a GC/MS syatem. Flot the concen=-
traticon of esch component ic sach fraction vetsue tocral
eluent volume (ot time) from the injection peints. Choose
8 "dupp time® which allows > 851 ramoval of the corn ofl
and > B5I recovery of the his(2—ethylhexyl}-phrhelate.
Chooae the "collect time” to extend st leest 10 minutes
afcet the elution of pentachlorophencl. “Waah the
column et least 15 micuies between samples. Typical
petameters aelected ara: Dump time, 3D minutes (150
ml}, collect time, M6 oirutes (180 ml)}, and wash time,
15 miputes {75 wL}. The column can sleo be calihtated
hy the use of a 254 mm VY detectot Iin place of gtavimettic
and GC apalypes of fractions. MHeesure the peak gteas at

vatious elutloo times to determine apptoptiate fmmactions.

The 5X-3 Hio Beada column mey be Teused fot meveral
montha, aven if discolovation occute. Systea calibta-
tion uavally ramaios constant over this petiod of rime

if column flowtate remelnm COTALETL.
2.6.2 GPC Extrect Cleaoup

Prefilter or load all extrecta vism the filtet holder to aveold
perticulatea that might cause flow atoppage. Load one 5.0 ml
aliquot of the eattect onto the GPFC column. Do not apply

D - 43
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Table 7,
Chromatographic Conditions for Pesticides/PCBg%
Typical Retention Time (min)

——

Paraoeter Column 1% Column 2
alpha=BHC 1.45 1.64
gamma—HHC 1.86 1.94
beta-BHC 2.18 1.76
Heptachlor 2.17 .21
delta-BHC 2,55 2.01
Aldrin 2.76 4,.0]
Heptachlor spoxide 4,11 4.98
Endosulfan 1 5. b 6.16
&, 4"'-DDE 6.37 7.51
Dieldrin 6,74 7.38
Endrin B.25 8.35
4, 4'=DDD 10.08 .53
Endosulfan T1 10,14 §.315
&, &'-DDT 12.06 12.75
Endrin aldehyde 13.64 9.53
Endosulfen sulfate 16.73 11.09
Endrin ketons= £2.70 -
gamma Chlordane &, 77 5,74
alpha Chlordane 5.24 &,.39
Toxaphene mr mr
Aroclor-1016 mwr T
Aroclor—1221 mr mr
Aroclor-1232 T oT
Aroclor=1242 mr mr
Aroclor~]1248 mr T
Aroclor—1254 T mr
Arpelor=1260 mr mr
methoxychlor 24.07 19.60
dibutyl chlorendate 21.B0 a7.21

Column 1 conditiome: Gas Chrom § (B0/100 mesh) or equivaleant coatad with 1.5%
Ov=17/1.951 0¥=210 or aquivalent packed in a 1.8 o long x 2 gm ID (6 wm OD)
glase column with 5I methane/95% argon carrier gas at n flow rate of 30 mlL/wmin.
{RP S5BBD) Columm tempersture, lsothermal et 192°C.

Column 2 conditicona: Gas Chrom 0 (1007120 mesh} or equivalent coated wirh 3X
0¥-1 or =quivalent packed in a 1.8 m long x 2 e ID {& mm OD) glass column
with 5% methane /95X argon carrier gas at & flov rate of 30 owl/min, (30 wl/miu
makeup gaa). (Tracor 2212). Column temperature, isochermal at 194°C.

Capilllary eclumm conditicna: 30 m x 0.25 mm ID, D.25 film thickness, fumed
eilieca DB-3 or equivalent splitiese mode _
Helium carrier gag: & wl/min at 2ZB0°C and 25 P51
Septum purge: 15 al/mip
Split vent: oone
Initial tempersture: 1&0°C, inictial hold — 2 min
Program at 5°C/uin
Final temperature: 270°C, final hold - & min
Injection port temperature: 225°C

8GC conditiong for attached chromatograms {not contraet reguirements)
BOTE: Z2om ID column with BO/100 mesh doea oot mdequately resplve dihutyl chleorepdate

and =ndrin ketons.

D= 124 Rev: 1/BS
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I1. C,

2.7 5plitting of Bxrrect and Final Concentratiom C - -

NCTE: If only pesticide or BNA anleyeis 1s to be performed oo s wsample
only che appropriace aurrogatas for that frection should bhe added as

per paragraph 2.5.2.3 (end only appropriate matrix spikes for duplicace
matrix spike semples}. The 1D mlL extract resulting from peragraph 2.5.8
should not be aplit am described in parsgraph 2.7.1, following, but
shonld be concentrated as follows: to 1.0 mL for BNAs (not to 0.8 mL

a5 in paragraph 1.7.2). However, for peaticides/FCBs, follow 2.7.1 as
writcep, because of the limited eleanup capacity of the micro alumins

column.

The alumina clean-up for pesticides 1s atill requirsd when BNA

surrogatres are not present in order to remove polar interferents.

2.7.1 Traunefer 0.5 mlL of the 10 ol methylene chloride exrract to m s
aeparate concenrrelor Tube. Add 5 nl of hexane and x ailicom

carhide bolling chip and mix using vortex mixer. Acttach a

two—ball micro-Snyder column. Pre-wst the Soyder columm by

adding 0.3 mL of hexane to che top nf the column. FPlace the

K-D apparatua oo s hot water barh (BO®-9C°C) eo that the

concentrator tube in

D - &44a
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1,8.2

3.8.3

J.8.4

Iv.

V¢ = Volume of low level total extract

{(Use 20,000 uL or a factor of this when dilutions

ars made other than those accounted {ur_}eluu}:

@ 1/20 rotel sxtract taken for pesticide analysis
(derived from 0.5 mL of 10 plL extract)

o fing] concentractiem to 1.0 plL for peaticide
analyeis

= or = Vi = Volume of medium level rotsl extract
{Use 10,000 ul or a factor of this when dilutiems

ars made,)
D = 100 - I moisture {I molsrure from Sectien 1l. C.)
100

Wy, = Weight of eample extracted (gm}

For multicomponent mixcures {(chlordane, toxaphene and PCBs)

match rerentioo cimes of peaks 1in the atandarde with peaks in
the sample. Quantitete every idencifiable peak (>50% of the
total area must be osed) onless interference with individual
penks perslst after clesnup. Add peak height or pesk srea of
each identified peak in the chromatogram. Caleulate as totml

response in the sample versus total responEe in the mcandard.

Calewlwtion for aurrogate mnd matrix epikes recovery.
Fercent Recovery = _EE_ X 100X
Q
Vhere: 0y = quantity determined by anmlymis
{a = quentity sdded Lo mample,

Be sure 8ll dilucienm are taken Into mccount, Sediment/esoll has
m 20 time dilutinn fector bullt into the method when accounting
for one~twentieth of extract taken for pesticide anelysim and
final dilution to 1 ml.

Report resulcm in micrograms per liter or micrograms per kilogram
without correction for recovery data. When duplicate and spiked
samples are snmlyzed, raporc all dace obtained with the mmmple

Tesulte.



11.

intercal wall of the tube must be rinsed down several times with
mecthylens chloride (hexane for pavticides soalysis) during the
operation, and the final volume brought to 0.8 mlL with ;;thylene
thloride (hezane for pasticide snalysis). During svaporation,
the tube solvent level muat be kept helow the water level of the
bath. The extract must pever be allowed to become dry. If GPC
£leanup was used, this 0.8 ml represents o 2 times dilutiorn to
account for only balf the extract going through the GPC.

2.7.4 Srore all extracts 6t 4°C in the dark in Tef lon=sealed contalcpers
until all analyaes are perforned.

2.8 Pepticide/PCB.
2.8.1 Alupine Column Cleanup

All pamples must be taken throngh this cleanup tecnhique to
eliningce BEA survrogates that will interfere in the GC/ECD
analyain.

2.8.1.1 Add 3 gm of activity III meutral aluming to the 10 ml
chromatographic column. Tap the columa to settle the

alumine. Do not pre-wet the alumina.

2.8.1.2 Tranefer the 1.0 L of hexane/acetone extrect from
patagraph 2.7.1 to the top of the alumina weing a
disposxhle FPamianr pipst. Collect the eluata in &

clesn, 10 ml conceotrabtor tobe.

2.8.1.3 Add ]l wl of bexane to the original sxtract concentrator
tube to ripse it. Trxoefer these rioaings to the alum-
ina colusn. Eluts the column with an additional % ml of
bexane. Do nnt allow the coluen to go dry during the
additioo and alution of the sawple.

D= &b
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3.7.4.2

3.7.4.3

3.7.4.4

Iv.

Quantitacion sust ba on rche packed ecluzn chromactogram
(primary or confirmetlion) that provides ghe best

.

separation from interfering peaks,

3.7.4.,2,1 Quantication of technical chlordane.
Yearhering apd/or different formulations
of chlor daoe may modify the technical
chlordane pattero showmn in Figure 3. 1f
the ehlordane pattern in a aample ie pim-
ilar ro Figure 3, use s technical chlordane
atandard for quantication. If the pattern
le diffarent but gamma and alpha chiordane
are present, use gamme snd alpha chlordane
etendards for caleulecion, total the
regulte, report under technical ehlordanse
buct footnote the dars a8 calculated using

gagma and alphe chlordane,

Computer reproductions of chromatograms manipulsted
to angure all peaks are on ecale pver a 100 fold
renge 18 sceeptable. However, this can be no greater
than a 100 fold trange, This is to prevent retenticn
time shifre by column or derecter overload. Also,
peak fesponae mual be 2257 of full acale Jeflectinn
to allow visual pattarn recognirionm of sulclcomponent

coppounda and individual compounds sust be wieible,

1f fdentification of compounds of inrerest ere pre-
vented by che presence of interferences, further
cleanup ia required., If aulfur ie evident go to
“Sulfur €lesoup” in Section 11, B, Bample Preparatiom
for Pesticiden/FPCBs,

D= 120 Bev: 9/84&
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1l. €

2.8.3.3 Add 5 ml dierilled wnter and shake for at least 1 min.
Allow the ssaple to stand for 5-10 min. and Temeve the -
bexane layer (top) for snalysis. Concentrats the bexane
to 1.0 ol a8 per paragraphs 2.7.1 and 2.7.3 uslipg hexane
vhete wmethylsne chloride is apecified. The tanperature
for the water bath ghould be sbout BO*C for the aircro
Enyder column colump tachniqus. Contioue 88 outlined

in paragraph 2.8.2.2.

%

D - AB
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3.7.3.2

3.7.3.3

Iv.

If none of the DDT peries iz to be gquanti-
cxted and DDT exceeds the 10X RED, aimply
reacord the I RAD on che proper form.

Any tipe roxaphene 1e to be quentitated,
follow 3.7.3.1.1.

After the linearity scenderds requirad in }.7.3.1 xre
injectad, continue the confirmacion snalyeis injecticn
segquence with all compounds tencatively identified in
3.6, to establish the daily retention time windows.
{See paragraph 3.6.1.1.) Analyre all confirmatiem
atanderds for a case at the beginning, sr intervals
specified in J.7.3,3, and nt the end. Any peacicide
outaide of ita eatsablished retention tipe window
requires Iimwediate invencigntion and cerrection
before continuing the enalyain. The laboratory must
reanalyxze 3ll anmples following the acandard that

exceeds the eriterina.

Pegin injection of mamplen at this point of the
Confirmation Analyaia sequence. Analyze groupa of

3 samplea wicth & atendard pertaining to the samples
after each group {Evaluarion mix B ia Tequired after
each 10 samplea). The altarnating atandard's ratios
of the responae to the amount injected musae be within
15X of each other if quentitaclion in performed,
Devistions larger than 15I require the laboratory to
repear the samplea anelyzed following the acandard
that exceeda the eriteria, The 151 criteria only

pertaing to tomprunds beling quantirated.

If pore than one atendard is raguired to confirm
all compounds tentatively identified in the Primary
Analyain, include an alternate atandard afcer each

10 aamplen.

D-115% Rev: 1/85
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b

Sa

11. D

Interferences

31

Method fnterferences may be caueed by contaminants in solventa, -
reagents, gluasware, apd other sample proceseing hardwvare that lead to
discrete artifacisc and/or elevated hagelines in the total 1om current
profiles. All of these materiale must be routinely demonstrated to be
free from interferences under the conditions of the apalyeis by running
lahoratory reageot blanke as described in paragraph 8.3, Matrie inter-
ferences mayY be caused hy contanicents that are coextracted from the
sanple. The extent of watrix interferences will vary considerably from
eource to source, depending upon the neture and diversicy of the

ipdustrial complex or punicipalicy being sampled.

Apparatus and Mererials

- #.1 W¥isls and caps, 2 wl for GC sutc sampler.

4,2 Volumetric flask, 50 wL with ground gless stopper.

fi.3 FPasteur plpers, disposable.

4.4 Centrifuge tube, 50 ml with ground gless stopper or Teflon-lined
BCTeW CAp.

4,5 Balance — Analytical, capable of accurately weighing 0.0001 gm.

Reagents ]

5.1 Hexadecane and methancl-pesticide residue anelysis grade or equivalent.

5.2 TReagent water - Beagent watar ia defiped sa watar in vhick an interfer-
ant ia pat observed at the MDL of each paramater of intarest.

5.3 Scandard pixture Fl containing benzene, toluene, wthyl bentene and

xylene. Standard mixture #2 containipg n-monane and n—dodecana.

D-50
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3.7.2

A.7.3

IV,

Table 7 provides examples of operaring conditions for the gas
chromatograph. Geparation should be » 25T resclution betveen
pesks. This criteris muet be considered when detarmining _
Whether to quantitste on the Primary Anslysis or the Confirma-
tion Analysis, When this criteris cannot be met, quantitstion
15 adversely sffected because of rhe difficulty in determining

whare to escablish the baseline,

All QC specified in Exhibit E musrt be sdhered to, {.e., the 2_12
mwin. retention time for &,4"-DDT, sud the specified criteria for
4,4'-DDT and endrip degrasdation, linesriry, eslibration factor

for standsrds, and retention time shifr for dibutvlchlorendate.

Ioject 2 to 5 vl (1=2 ul for capillary columns) of the sample
extract sod standards using the solvenc-flush technique or suto
gamplers. Omne ul volumes can be injecced only Af automatic
devicea are smploved. Record the volume Iinjected to the neareat
0.05 ul and the total extract wolume. The detectst sttenuvarion
muat provide peak repponee equiwvalent to the Primary Anslysis

regponae for esch ecompound to e confirmed.

3.7.3,1 Begip the Confirmation Apalysis GC sequence with the
three cooceorration levels of Evalustion Standard
Mixes A, B and C, The axeeption Lo this occurs vhen
toxaphene andfor DET maries are to W confirmed and
quantitated. There are four combinations of peeti-
cldes that could oceur, therefore, the following

seguences aust be followed depending on the eituatien.

3.7.13.1.1 Tozaphene only — Begin the seguence with
Evalustion Mix B to ¢heck degredetion,
followed by three conceotrecion levels of
toxaphene. Check licesrity by calculering
I BSD. 1If < 10X RSD, wee the mppropriate

equation io paregraph 3.8 for calculacion.

D - 11Ba
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11. D

6.1.2 Traosfer approximately ! sl of the hexadecane layer to a 2.0-ml
GC visl. 1f an amulsion is present after ahaking the azmple,
break it by: - _—_—

¢ pulling the exulsion through a asall plug of Pyrex glass
wpol packed in a pipet, or

o trapeferring the smulsiou to @ centrifuge tube and cen-
trifuging for several minuces.

6.1.3 Add 200 yL of working etapdard mixture Fl eand P2 to sepatate
40 mL portions of reagent wacer. Follow eteps 6.1.1 = 6.1.2
beginning with the immediace addition of 2.0 ml of bexzadecace.

6.2 Sediment/Soil

6.2+.]1 Add approximately 1D grams of soll (wer weight) to 40 xl of
reagent watar in & 50 ml centrifuge tube with a ground glass
atopper or teflon-lined cap» Cap snd ahake vigorouely for
one minute. Centrifuge the capped flask briefly. Quickly
tracafer supernatent water to & 50 ml volunetric flaek
equipped with e ground glass atopper.

6.2.2 Follow &.1.1, startipg with the addition of 2.0 ml of heaade-
cape.

Sample Analvmine

The sample is ready for GC/FID Screening. Froceed to Bection I1I,
SCREENING, paragraph !, acraening of Beaxsdecans Extracte for Purgeables.

D~352
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3,6.3.2

3.6.3.3

I¥,

Tentative identificarion is when Lhe unknown's recen-

tion time matches the retention time of & Corresponding

scandard that was chromatographed within a 24 hour

period.

Determine if eny pesticidee/PCBs lieted in Table 7 are

present,

The FCB chromatograms ip Flgure 6-12 should

bt helpful for pattern recognitiom,

3Iﬁ53|3.1

3.6.3.3.2

3.6.3,3.3

3.6,3,3,4

If the respenee for mny of these compounds
ie 1001 or leae of full ecale, Lhe extract

ie ready for confirmation and guantitation.

If the respenee for any compound le greatar
than 100Y of full ecale, dilute the excract
6o thet the pagk will be between 50 and

100X full ecale and regoalyte on the packed
columm, Uee thia dilution elac for confir=-

mation and quantitation.

For dilntion » 10 fold. Aleo inject an
aliquot of a dilucrion 10 fold more conean-
crated to datermine 1f other componnda of

interest are present at lower concencracions,

Computer reproductions of chropstograms
-aniﬁulnt:d to aneure mll peiiu are o
ecale over s 100U fpld range are an accepred
gubstitucte. However, this can be np greater
than a 100 fold range. Thims ia to prevent
retention time shifte by column ur detector
overload. Linearity susat be demomecraced
over tha 100 fold range using higher

concaatrationa of the evaluation mixture.

D - 117
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111,

1. Bcraening of Hexedecape Extraces for Purgeebles

1.1 &ummary of Hsthod

l1.1.1 The hexadecene extracte of wvater sod sedimentfacil ate screened

on 8 ges chromategreph/fleme ionization detector (GC/FID), The
results of the ecreen will deterwine if volatile orgenine are
to be analyzed by low or medium level &GC/MS proceduree.

1.2 Apparatusn and Materiale

1.2.1 Gas chromatogrsph — An analytical saystem complete with gas
chromatogreph suitable for on-column injectior and sll
required ecceenories including syringes, snalytical columne,

gases, detecror, mod strip-chart recorder. A data syaten 1s
raconended for measuriog peak sreasn.

1.2.1.1 Above GC equipped with flame {onisacion decector,

f
-
1.2.1.2 GC colupn -~ 3 w x 1 mm ID glass column pecked with

10X 0¥=101 on 100~130 meah Chromosorh W-EP {or equiv-
alent). Tha column tempersture sahould be programmed

from BO°C to 280°C at 16*C/min. and held at 280"C for
10 minuten.

1.3 Esegents

Hexadecane = pesticide residuve enalysis grade or aquivalant.

bad Limitetions

l.4,1 The fIeme fonization detsctor varies coneiderably in asnsi-

tivity when comparing aromscics and halogenated methanes and
athenes, HEalomethsnes are approximarely 20 I less sunsitive

D - 54
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Iv.

2éHout Seguence for Pesticides/PCB Analysis:

Sapple or Stendard

1, Evaluation standard mix A

2, Evaluation scandard mix B

3. Evaluarion atandard miz C

4, Ipdividual atandard mix A%

5. Individual standard mix B*

6. Toxaphene

7. Tech. chlordaoe

B. Aroclora 1016/1260

9, Aroclor 1221

10. Arocelor 1232

11, Arocler 1242

12, Arcelor 1248

13. Aroclor 1254 N

l14. 5 pamples

15. Evaluntion standard mix B

16. 5 pamples

17, Individual atandard mix A or B

18, 5 semples

19. Bepeat the sbove saquence atarting
with Evaluation Stapdard Mix B
{step 15 above).

20, Pearicide/FCR analysie sequance must
end with Individual Scandard wix &
aor B regardless of numbar of samples

analyzed.

% These may ba ane mixture {aae paragraph 3.4.3),

D-115%
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111,

1.3.2 Inject the same volume of hexadecane excract ss the extracted
standard miature in l.5.1. Use the GC cooditions specified 1in
1020 er-

1.6 Analytical Decieion Point

1-6-1 Warer

le6.1.1 Compare the hexadecane sample excract chromatogreme
mgainat the reagent blenk and extracted stapdard

chromatograms.

ls6.1,1.1 If po pesks mre noted, octher then those
also 1ip the reagent hleck, snalyze m 5 ml
vater esmple by purge and teap GC/MS.

leBalula2 1f peskm are present prior to the n—dode-
cane and the sromatice are distinguishable,
follow Dptin'ﬂ A (l-ﬁlzil)-

1.6.1.1+3 If peaks sra prement prior to the no-
dodecane but the sromatices abaeot or
ipndistinguishable uae Oprion B es follows:
If all peaknm are <X of the p-nonene,
apalyee o 5 ml wvarer sanple by purge and
trap GC/M5. If any peaks ste )3 of the
o-nondng, pessurw the peak helghr or area
of the major peak and celculete the dillu-
tion farctor ss followa:

peak area of sample najor pesk X 30=2ilution

peak area of o-Donane factor

The wacer cample will be dilurad oning the
caleolated factor juat prior to purgm and
teap GC/MS analyele.

D - 36 5/84



3.6.1.1

3.6.1.2

Iv.

Inject Individual Scandard mix A or B and all mlti-
response pesticides/PCBa st the beginning of each -
24 hour sequence. (See paragraph 1.6.2.2,2.) To
establish the daily ET window for the pesticides/
PCBe of interest, use the absolute BT frow the above
chromatogramé as the mid-point, apd + three times the
standard deviation calculated in Exhikic E for each
ccgpound, Individusl Standard mix & or B ie analyzed
at the beginning, at 12-hour intervals throughout

the snalyais, and ar the end. Any pesticide outelds
of ita eptabliahed tipe window requirses femediate
investigation and correcticon before continuing the
analyain, The laboratory oust cesnalyze wll affeccad

aamples.

Sample swnalyein of axtracte from Sectlon II, SAMPLE
PREPARATION, can begin when linmarity and degradat{on
QA/QC criteris mpecified in Exhibit E have been mmr.
Analyze groups of 5 samplee, Evalusction mix B or che
Individusl Scandard pix & or B must be alternately
reanalyeed afrer aach group. If & mulri-response
peaticide /PCP ia detected 1in mither of rhe preceding
proupa of 5 aamplem, the appropriste multi-rasponse
pesticide/PCE may be wubstituted for Individual mix
A or B. The alcernacing scandard's ratiop of the
responee to The amount injecced munt be wichin 15I of
esch other (20X for confirmatien rune). Deviations
Iarger than 15X require the lahoratory to repeat the
narples analyzed in between. The 13X criteria per-
caion only to coopounds being quanticared, Samplaa
must also be repeated If the degradacicm of DOT
and/or endrin exceeds 20I respeccively om the daily

intermitcant analyaim of Evalvation standard mix B,

b~ 114
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1.6.3

111,
Sapple dnalysis

Proceed to Section LV ARALYSES, paragraph l. “GL/MS Analysis-
of Purgeables.

2. bBcreening of Extractable (Semivolatile) Organic Extracts

2.1

2.2

2.3

Supmary of Method

1.1.1

The solvent extracts of water and sediment/moil are ecreened on
a gas chromatograph/fleme foniration detector (GC/F1D) using e
fueed pilica capillary column {FECC). The results of the screen
will determine the concencration of extract taken for GC/MS

spalyeis.

Apparatus end Macerials

2.2.1

Gae chromarograph =~ An snalycicel eyatem complete with & tem—
perature progremmable gae chropatograph and 8ll required acces- /i

J
soriess including syringes, soalycicel ceclumns, and geees. The b

injection port wust be Jdesigned for ocn=column injection when
using packed eolumne acd for eplicless injection when using

capillary columns.
2.2,1.1 Above GC equipped with flame Ionization detector.
2.2.1.2 GC ecolumn - e x 0.32 pm, | micren filo thickoess,

eilicooe coated, fused sllice capillary column (J & W
Scientifiec DB-5 or equivelent).

Heagent s

2.3.1

Methylene chleride = pesticlde residue spalysis grade or

equivalent.

D~ 5B
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A5

IV,
Calibration . -

).5.1 The gas chromatographic eystem must be calibratad using the
externsl scanard technique for all pachked columns used for

quantitacion,
3.5.2 Excernal standard calibretion precedure:

3.5%,2,1 Prepare calihration standarde at a miniegum of
thres concentration levels for each parameter of
interest by adding volumes of Gane or pore ecock
scandarde to a voluwetric flask and diluting to
volume ¥ith hexaoe. One of the external atandards
ahould be at = concentration pear, but shove, the
MDL and the athetr concentrationa should correspond
to the expected range of concentrationa fennd in
real samples or should define the verking range
of the detectar. This should be done on esch
quantictation colunmn and each instrument at the
beginning of the contraect period end each time
2 new column 16 inetalled, The data puat be
retained by the labotratory and made available

for inspectior during cn-eite evaluations.

3.5.2.2 Using injectione of I co 5 ul of each celihratian
atanderd, cahulate peak height or ares responaes
against the mass Iinjected, The reaults can be
used to prepare a calibration curve for each

conpound.

=113
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2.4

4.5

2.3,2,2

GC Calihration

111,

Frepare s working standard mixture of the three com-
pounds in methylene chloride. The concinf}ntiun muat
be auch that the volume injected equala 50 pg of each
coppound, The gtnrege and etabi]ity requirements are
the aame as epecified in 2.3.2.1.12.

2.4.1 Ac the beginning of esch 12 hour sphift, inject the GC calihra-

cion standard. The following criteria sust be:

2,4.1.1

£.4.1.2

2.4.1,3

GC/FID Screening

Scandardized for 501 full scale responae from 50 ng

aof phenanthrene.
Adeqoately separates phencl from the solvent fromt.

Minimum of 25%% full scale response for 50 ng of
di—n-octylphthelate,

2.5.1 Sugpeeted GC operating conditione:

Initial Column Temperature Hold = 30°C for 4 minutes

Column Temperature Program - 30 — 280°C at B degrees/min,
Final GColumn Temperatore Hold — 2B0°C for B minutes

Injector - Grob=type, splitleaa
Sapple Yolume = 1 uL = 2 uL
Carrisr Gas = Helium at 30 cmfaec

2.5,2 Inject the GU calibraction atandard and ensure the eriterta

specifiad in 2.4 are met before injecring samples. Estimate

_the response for 10 ng of phenanthrene,

D - &0
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3.4

Iv.

NOTE: The 2gm ID ceolumn cited on page
D~124 ms Column | will pot mdequately ]
aeparate dibuctyl chlorendats and endrin.

}.2.1.1.2 Column 2 - Gap Chram @ (100/120 mesh) or
equivalent coaced with 3I O¥=1 or equiv-
alent pucked fn g 1.0 & lomg * 2 mm ID {6
mm 0D) glamm column.

3.3.1.2 Ceofirmaticn column only. CGolumn = 30 w X 0.25 mm
ID, 0.25 wicron film thickn=gs, bonded-phame wilicone
coated, fueed miliem capillary column {(J&W Sclencific
DB-5 or equivalent).

3.3.2 Balance-analytical capable of accurarely weighing 0.0001 g.

Eragentcn

=

C

3.4.,1 Igpoctans (2,2,%trimechylpentans), hexmne, and tnluena -

Paaticide quality or equivalent, -

A.4,2 Stnck atandard sclutions (1.00 ug/ul) = Scock etandard esolution
csn be prepared from pure atandard paterisls or purchased as
certifind sclutions.

J.4.2.1 Prapars stock acandard solutions by sccurately welighbing
about 00,0100 grame of pure materis]l, Dissolve the
natarial in toluene, dilute to volume in a 10 =l
volumetric fleak with iscoctsne. Larger volumes can
be vaed st the convenience of cthe analyst. If compound
purity ie certified at 96X or gresater, the welght can
be used without eorrecclon to calculace the toncentra-
ceion of the stock scanderd. Commercially prepared
acock scandards ¢an be uded ar any concentration Lf
they are tracesble to EMLS/LY aupplied ptandsrds.

D =111
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2,6,2.2,2

2.6,2,2.3

IT1.

1f acreen i from the low level extrace,
discard excrect and prepare sample by -
sediure lavel mechod for GC/MS analysis,

A espparate medium level extract is pre-
pared for Peeticlde /PCBe sa described
lo Bection 11 C, paragraph l.7.2.

Peaks are detacted at greater than 100X full scale

defleccions

2.,6.2.3.1

2.6.2.3,2

GC/MS Analyels

1f the mcreen le from the medium level
preperecion, calculete the dilutiem
necessnry to reduce the major peake to
betwesn 50 and 100X full scale deflec-
tion. UVee this dilution factor to dilute
the extract. Thie dilution ie snalyzed

by GCMS for extrectable organics,

1f the mcreen 1e from the low level
preparetion, dimcerd the extrmct and
prepare a emmple by the medium level
pethod for GC/MS mnmlyeis.

Vee the information from 2.6 to perform the GCIHS_lnelylis of

extractables In Secrion 1V, ANALYS1S, parsgraph 2.

D - &2
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Characteristic lons for Pesticides/PCEs

Tlhlﬂ 5 "

Iv.

Parampeter Frimary lon Secondary Tonfe)
Alpha-BHC 183 ], 109 -~
Bora~BHC 141 183, 109
Delta=-BHC 183 181, 109
Gamna~-BHC {Lindene) 183 181, 10%
Meptachlor 100 272, 274
Aldrin 1.1.] 263, 220
Heptachlor Epoxide As3 55, Ml
Endoaulfan 1 195 339, M|
Dieldrin 79 263, 279
4, 4'=DDE 2 46 248, 176
Endrin 263 B2, 61
Endopulfean I1 37 339, 4]
§, 4'=-DDD 235 237, 165
Endrin Aldehyde 67 345, 250
Endosulfan Sulfatce 272 7, 422
§,4"-DIT 135 237, 165
Mechoxyehlor 227 228
Chlordane N 375, IN
Toxaphene 159 231, 233
Arochlor=1016 222 260, 292
Arochlor—1221 190 222, 160
Arochlor-1232 190 222, 26D
Arochlor—12 42 222 256, 292
Arnchlor~12 48 292 82, 226
Arochlor-1254 292 362, 326
Arochlor=-1260 360 362, 394
Endrin Eetone 17 67, 3%
- Table 6.

Characterisvtic lons for Burrogates and
Internal Stendarde for Semivolatile Compounds

SURRDGATES Primary Iom Secondary Ion(s)
Phenol=5 29 &2, 1
2=Fluoropheool 112 Bh
2,4,6-Tribromophencl 0 332, 14)
d=5 Witrcbhenzene B2 128, 54
2-Flucrobiphenyl 172 171
Terphenyl 244 122, 212
INTERNAL STANDARDS
1,4Dichlorobenzene~d, 152 115
Naphthalene=dg 136 68
Acenapthena-dg 164 162, 1&0
Phenanthrene-dg 188 B4, 4D
Chrysene—d|» 240 120, 236
Perylene-d; s 264 260, 265

b~ 10% Rev: 1/85



1v.

1. GC/H5 Anslysis of Purgeable Organics

1.1

Sunmary of Merhods

1.1.1

1.1.2

Water esmples

An 1pert gas is bubbled through e 3 wlL wample conteined in &
specificzlly designed purging chamber et smbient remperature,
The purgeables are efficiently traneferred from the asgueous
phase to the vapor phese, The vepor is swept through a sorbent
column wvhere the purgesbles sre trepped. Afrer pnrging i{s com-
pleted, the sorbent column 1s heated and backflusghed with the
inert gms to desorb the purgeables onto 2 gas chromatographilc
column. The ges chromatograph is tewmparature programmed to
separste the purgeshles which are then detected wich 8 mass

ApeCLTometer.

An mliquot of the semple im dilutsd with reagent warer when
dilution 16 neceesery. A 5 ml aliquot of the dilution 1is
taken for purging.

Sediment /Spi)l Samplen

1,1,2.1 ©Low level. An inert gae im bubbled through s mixture
of a 5 go mample and reagent weter contained in a mug-
geaced ppeclally demigned purging chamber {illuscrated
on pege D-95) at elevatad tamperaturea. The purgeables
ate efficiencly tranafarred from the squecua phase to
the vapor phase. The vapor im awept throngh a sorbent
culumn whers tha purgeables are trapped. After purging
ie compleced, the sorbent column ie hested and back-
flushed wich the inert gae to desorb the purgesbles
onco A gam chromatographic columm. The gas chromato-
graph im temperature prograumed to separste the purge-

ebles which mre then detected with a aams apectrometer.

D~ &4
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Characteristic Ioms for Eemivolatile HS5L Compounds

Table i,

Iv.

Parameter Primary lon Secondary Ton{s)
N-Nitroacdimethylamine v Th, &4i
Phenal 94 65, 66
Aniline 93 66
bis{-2~Chloroechyl )Ether 93 63, 95
2=Chlorophenol 128 6&, 1130
1, 3Dichlorobenzene 140 148, 113
1,4 D echlorobenzene 146 148, 113
Benzyl Altohol 108 19, 77
l,2=Dichlorobenzene 146 144, 111
2=Methyiphenol 104 107
bis(2-chloroisopropyl }Ether 45 Tr, 7
d=Hethylphenol 108 107
E-Nicroaop-Di~Propylamine 70 42, 101, 130
Hexachleroechane 117 201, 199
Ricrobenzene 17 123, 65
Iaophorone ¥ 95, 138
2-Nitrophenol 139 &5, 109
2,4 Dinethylphencl 122 107, 121
Bentolc Acid 122 105, 717
big(~2-Chlorosthoxy JMethane 923 95, 123
2, &Dichlorophenol 162 164, 98
1,1,4Trichicrobantane 180 182, 145
Naphthalene 128 129, 127
{~Chloroaniline 12 129
Hexachlorobutadlens 225 223, 227
4~Chloro-3Mechylphenol 107 &b, 142
2-Methylnaphthalene 142 14l
Haxachlorocyelopentadiene 117 235, 2172
2,4, 6-Trichlorophencl 196 198, 200
2,4,5Trichlorophenol 196 198, 20
2-Chlarcnaphthalens 162 164, 127
2=Hirrocaniline 65 92, 138
Mmecnyl Phchalate 163 - 194, 164
Acenaphthylane 152 151, 153
A-Hitrcaniline 138 108, 92
Acenaphthane 153 152, 154
2,4 Dinitrophencl 184 61, 154
é-Nicrophenol 139 109, 65
Pibenzofuran 168 139
2,4 Dinicrotoluane 89 63, 142
2,0-Dinitrocoluene 165 Hy, 121
Diethylphthalate 149 177, 150
4-Chlorcphanyl—phenylether 204 206, lal
{continued)
D= 107
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IV,

1.2.3 Contamination by carry aver cao aceur whecever high level and
low level pamplee ore sequentislly snalyred. To reduce carry
over, the purging device snd sampling eyringe must_be riosed -
with reagent water betweso sample snalyses. Whenever ao
wouruslly concactrated semple is eocountered, 1t should be
followed by av analysis of reageor weter to check for cross
contampiostion, For semples containiog large amounts of water-
ealuble materiels, suspended sclide, high belling compounds
or high purgeable levels, it mey be necessery teo waeh out
the purging device with a detergent aolution, rinse it with
distilled water, sod then dry it io a 105°C ovan between
analyesesa. The trap aod other parts of the ayetem ars aleo
subject to contaminetion; therefore, fraquent bakecut and

purging of the entire aystem may be required.
Apparatus snd Materials
1.3.] Micrec ayringes — 25 ul and larger, 0.006 inch ID pesdle.

1.3,2 Byringe valve - two-way, with Luer ends (three aach), if
appliceble to the purging device.

1.3.3 Syrioge - 3 xbL, gas tight with shut-cff valve.

1.3.4 Balance-Analytical, capable of accuretely welghiag 0.0001 g.
aod a top-loading balance capable of weighing 0.1g.

113-5 GIIBIHIIE
1..5.1 o Bottle - 15 wl, acrev cap, with Teflon cap liner.

o Volumetric flasks - cleas A with ground-glaas atoppers.
o Visle - 2 npl for GC sutosempler.

{84



1v,
¥; = Volume of extract injected (ul)

¥V, = Yolume of total extract - =
(Use 2000 ul or a Factor of this when dilutione
are wade, The 2,000 ul is derived from com-
bining half of the 1 wl BN extract and half
of the | wl A extract.}

Sediment /eoll
Concentration og/kg = (A (I XV, )
Ay Y {RFI(V (W X(D)

{Dry weight basis)

Rhere:

Ay, T1o,Aq = Spme as given Lor water, ahove

v = Yolume of low level rotal extract
{Upe 1000 ul or & factor of tbis
when dilutioos aTe made. 1f GFC
cleanup 1p ueed, the volume is
2,000 uL. The 1000 ul is derived
from concentratling the 8 ml extract :; _
Lo ﬂ-a .-Lt} | N

-ar - Vg = Volume of mediuom level extract

{Use 2,000 uL or a factor of chis
vhen dilutioos are made. The 2,000
ul. ix derived Erom concentracing 5
nl af the 10 ml. extract to 1 ml.)

vy = VYolume of excract injected (ul)

D = 100 - I moisture

100
L = Welght of sample extracted {(grams)

b - 105
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1.3.7

Iv.

1.3.6.4 The purge and trap device may be essenbled ax &
separate unit or be coupled to a ges chromatograph
an illuatrated in Figures J and 4.

. 1+3e6.5 A beater or heatsd bath capable of maintaiping the

_purge device at 40°C + 1*C.
GC/HS eystan

1.3.7.1 Gas cbromstograpb - An analytical aysten copplete with
4 temperature programzable gas chromatograph suitable
for pn—colupn injection wnd all required eccescorier
including eyringes, soalytical columna, end geess.

1.3.7,2 Column - & ft long x 0.1 in ID glaes, Dacked with 1X
SP-1000 on Carbopack B (60/80 mesh) or aquivalent.

1.3.7.) Mase spectrometer - Capable of scanning frow 35
te 260 amy every saven seconds or less, ptilieing
70 volte {(nominal) alectron energy in the elesctrom
impect ionication mode and producing & WASE BpeciTuld
wvhich meets all the criteria in tehle 2 when 50 g
of 4-bromoflnorobenzens (BFB) fs injeeted through
the pas chromatograph inlet.

1.3.7.4 GC/MS iotatfece - Any gra chromatograph to mass
spectrometet interfaca that gives scceptable cali-
bration polote at 30 ng or less por injection for
each of the parameters of inrerest acd schieves all
accaptable parformance criterls (Exhibit E) may
be used. Gas chromatograph to masE speciTOmMELST
interfaces conatructad of all-glaes or glase-lined
materiale are recommended. Glass can he deactivated
by silaniging with dichlorodimsthylailane.

D - 68
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2.6,2.1

i.6,2.1

Iv.

Up to 20 substances of greatest apparent concentration
not listed {n Exhibic C for the combined base/neutral/
acid fraction whall be tentatively identified via a
forward search of the EPA/NIE mass lpe:tr;l.ilhrnry.
(Suhstances with responses lass than 10T of tha nearest
intarnal standard are not required to be asarched in
tbia faehion). Only aftar visual comparieon of ssople
spectra with the nmarest library sesrches will the

mi56 spectral inrerpretatioc speclalist aselign a teqn-
tative identification. Computer generaced library
mearch routipes should oot use normslieacion routines
that would misrepresent the lihrary or wnkpown mpectra

when compared to each other.

Guidelinee for making tentative identification:

(1) Relative inteneiries of wajor lons in the veference
apectrum (ions greater than 10 of the most abundant
ion) should be preaent in the ssmple spectrum,

{2) The relative intensities of the major ions should
agree within + 201, (Example: For ano ion with an sbun-
dance of 50% in the atandard spectrs, the corrssponding

sapple ion abundance wust be between )0 and 10 percent.

{3) Mpoleculor ions presaent in reference mpeecrum should

he present in sample spechrum.

{4) Tone present in the sawple speccrnm but not in the
reference gpectrum should be reviewed for possible back—

ground ecncaninacion or presence of coeluting compounds.

(5) Ions present io the reference apecrrum but pot in
the sample spectrum ghould be reviewed for possible
subtraction from the ssmple spectrum because of back-
ground contamination or coeluting compounda. Data
myater library reduction programa can sometimes create

these diacrapesncies,

Rev: 9/84d
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1.4.3

l.4. 4

1v.

Methanol = Pesticide quality or sqvuivalent.

Brock standatrd solutions = Btock standard inlutinnn';ar be

prqpnrld from pure stendard paterials or purchased snd must
be traceable to EMLE/LV supplied standards. Prepare stock

atandard solutions in methanel ueing assayed liquids or gases

am 8ppropriate.

led.4.1

led.4.2

Flace sbout 9.8 mlL of methanol into & 10.0 xl tared
ground glace atoppered volumetric flask. Allow the

flaak to wtand, unatoppered, for sbout 10 winutes or

until sll alcohol wetted surfeces have dried. Weigh

the flask to the nearear 0.1 mg.

Add the sesayed reference materlal o described below.

11:"-“-21-1

lob,h.2.2

Liquide = Usipg 8 100 ul syringe,
immedietely add two or more drops of
avgayed Teference material to the flask
then reweigh. The liquid must fall
directly into the alcohol without

cootacting the neck of the flask.

Gases = To prepate atandards for any of

the four halocarbona that bkoil below 30°C
{hromcmechane, chlorcethane, chloromethane,
end vinyl chloride), fill a 5 mL valved
gas—tight syrioge with the reference
standard to the 5.0 pL mark, Lower the
needle to 3 wm shove the methansl meniscus.
Slowly introduvce the reference atandard
ahove the surface of the liquids The
heavy gas rapldly diesolves in the
mathanol.

D~ 70
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IV,
Initial Column Temperature Hold ~ 30°C for & minutes

Column Temperature Program = 30-300"C at 8 degrees/min.

Fingl Column Temperature Hold = 300°C for 10 minutes

Injector Tenparature - 25¢-300"C - -

Transfer Line Temperature - 150~300°C

Boutce Temperature = aceording to manufacturerta
specificationg

Injector=Grob-type, eplitless
Sample Volume =1~ 2wl

Carrier Gao = Helium st 310 ew/aec

KOTE: HMake any extract dilution indicated by charactetiestion
priot to the addition of interual stendarde. 1f sny further
dilutions of watetr or soil/sediment extraccs are made, addi-
tional incernal steodeards must be sdded to maintain the reguired
40 og/ul of sach constituent in the eacract volume, 1f any com—
pound asturstes the defector, the extracc mugt be diluted and
resnalyzed. BSee "Sample Analyeia™ 1n Exhibit E.

2.6 Qualiretive Analyeis

2.6.1

The target compounds listed in the Hagardous Substances List
(HEL), Exhikit C, shall be identified by comparison of the sample
masgs Bpectrum to the mass apectrum of a steoderd of the suspecrad
conpound., Two criteria muet be smatiefled ro werlfy the idantifi-
catione: (1) elution of the ssmple component at the esme GC rela-—
tive retention time s8 the standard component, and (2) correspond—

ence of the sample component and standard component mass ApEcICa.

2.6.1.1 For escablishing correspondence of the GC relative
retention time (MKT), the ssmple component RRT must
compare within + 0,06 ERT unite of the RKT of the
acanderd ;;npnnent. For reference, the atandard muat
be run on the same sahifr as the sample, The RKT
should be mssigned by usming extracted fon curranc

profiles for iona uhique to the component of interast.

b - 101
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1.5

1¥.

1.4.7 Purgeable Organic Macria Scandard Spiking Bolution
l.4.7.1 PFPrepare a spiking aclution fn wechanol that contains
the following compounds at a coucentration of 250
ng/10.0 xlL:
Purgeable Organics
l,1=dichlorcethens
trichloroethene
chlorobencene
toluene
bengene
lob.7.2 Matrix epibes also merve ss duplicates; therfore, add
an aliquot of this aolutiun to sach of two porcioms
fronm one sample chosen for epihing.
1.4.8 DBFE Standard - Prepare a 25 ng/ul solotion of BFE in methanol.
1.4,9 Creat care pust be taken to maintaio the intagrity of all secan-
dard solutiong. It i recommended that all etandard aolotions
be stored at =10"C to =20*C in acrew cap amber bortles with
teflon lipers.
Calibratinn
1.5.]1 Asfemhle s purge snd trap device that meets the gpecification
in paragruph 1.2.6. Condition tha trap overnight at 180°C in
the purge mode with an inert gaa flow of at least 20 ml/min.
Prior to uae, daily condicioo trapes 10 minutes while harck-
flushing at 1B0*C with the column at 220°C.
1.5.2 Connect the purge and trap device to a gac chromatograph.

The gas chropatograph muat be operated using temperature and
flov rate parameters equivalsnt to thowe in paragraph 1.7.1.2
Calibrate the purge and trap=GUC/MS ayatem using the internal
atapdard techoique {(parmgruph 1.3.3).

b=-72
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2.4.5

2.4.5

Iv,

Aj, = Area pf the characteristic ion for the specific internal
standstd from Exhibic E.

Cia = Concentration nf the intarnal standard {ng/uL).

& = Concentration of the compound to be massured {ng/ul).

2.4.4,1 The average redponsa factor (RF) ahould be calcnlated
for all compounds. A eystem performance check must be
made before thie calibration curve ia used, Five com
pounds (the aystem performence check compounds) are
checked for s minipum average responpe [actor. These
compoundas {the SPCC) are R-pitroso~di—on—propylamine,
hexachlorocyclopentediene, 2,4 dinitrophencl, 4
nitropbenol., Bee ipatructions in Exhibic E for Form
V1, Inicial Calibration Data for more details.

2.6.4.2 A XI Belative Erandard Devisrion (XBSD) is caleulated
for thirteen compouods labeled the Calibrestiem Check
Compounda (CCC). A maxipum X RSD 1a alsn specified
for theee compounds. These ericeris must be met for
the calibracion curve to be valid,.

Check of the calibretion curve suet be performsd once every 12
hours during snalysis. Thase criteria are described in detpiled
in the inscructions for Form V11, Calibration Check, The minimun
rapponee factor for the aystem perforpance echeck compounds wust
be checked., If thism ¢ricaria im met, the raspomse factor of

all compounds 18 calculsted. A percent differsnce of tbe daily
respoose facror (12 bour) comparsd to the aversge responae factor
from the initial curve 15 calculeted., A maximm percent differ-
ence is sllowed for each compound flegged aa 'CCC™ om Form VII,
Only after both these criterlia are met cao sasple snalysls begin.

Interoal standard tesponsea and retention cimes fnp all semples
muaT be evaluered immediately after or during dats acquisicioo.
1f the racention time for any internal satsndstd changes by more

tban 3D seconda, the chromatographic systsp muat be ipspected

Rev: 1/B5
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IV,

Where:

A3 = Area of the charactaristic ion for the compound
to be measursd. - =

Agg = Aren of the characteristic ion for the
apecific Ainterpal standard from Exhibit E.

Ciy = Concenrration of tha internal stendard.

C; = Concenrrarion of the cowpound to be measured,

1.5.3.4 The sveresge responss factor (RF) sust be celculstsd
for all compounds. A system performance check must
be made before this calibrarion curve is uveed. Five
compounda (the syetenm performance chack compounds)
ote checked for a minimim sversge respocae factor.
These compounds (tbe BPCC) are cbloromethane, 1,1-
dichloroethane, bromoform, 1,1,2,2=tetrachlorpcethane,
sod chlorobenzeoe, Five compounds (tbe calibration
check compounds, CCC) are used to evaluate the curve.
Caleulate the I Relgtive Stenderd Deviation (IRSD)
of BF values over the workiog range of the curve.
A pinismum IRSD for aach CCC must be mat before the
turve is valid.

THESD = Brandard deviarion =z 100

ean

Sae instructioos for Form ¥I, Inltiel Calibration

Data for wmore details.

1,5.3,5 Check of tbe calibration curve should be perfeoroed
once avery 12 hours., These criteria are described in
detail in the inetructions for Form V1I, Continuing
Celibretion Check, The minisum response factor for
the systen performance chack ceompounds sust be checked.

If thiw criceris is wer, the raspoose facteor of all

D= T
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2.3

2.4

Reagenca

i.3.1

v,

4.2,1.4 Dats system - A computer syetem must be interfaced
to the mags spectrometer that allowe the coatinucus
fcquipition and atorage on machine raaqahle media
of all maas spectra obtalned throughout the duration
of the chromacographic program. The computer must
have wofrware that allows searching any GC/M5S data
file for ions of & epecific maps and plotting auch
ion sabundapntes vsrsus time or acan number. This
type of plot 1a Jafined & an Excracted lon Corrant
Profile (EICP). Sofiware smuat slso be evellable that
allows iotegrating the abundance in any E1CP becween

specifiad tiee or acan aumber limits.

Internal etandarde - 1,4 Jdichlorobengene—d;, napthalene-dg,
acenaphthene~d)p, phenanchrene-d)p, chryaene-d)7, perylene-d);.
Arn internal avandard enluticn can he prepared by diseolving 200
og of #ach compound in 30 ol of merhylene chloride. It mey be
necespaty to uee 3 to 1D percent be¢ngene or toluene in thie
solution and a few minuces of uwlcrasenic mixing in order to
digsolve all the constituents. The repulcing solution will
contsin each stsndard at & concentration of 4000 ng/ul. A 10
ul portion of thie solution should be added to each [ ml of
semple extract. 7Thie will give a concencration of &0 ng/ul

of each conetituent.

2.3.2 Prepare calihration atandards st & minimpum of five concentra-
tion levels. Each calibration srandard should contain each
compound of interest and sach surrogate standard. See GC/MS
ealihration in Exhibie E for calibration etandard concentration,

Calibretion

2.48.1 Great care must b¢ taken €o maintaln the integricy of all

gtendard solutions. It 18 recommended thar all setandard

aolurions be atnred at 4°C or lesse 1ip screw cap ambetr hobttles



1.7 Saople Analyais

Iy,

1.7.1 Water Samplaes D - -

1.7.1.1

1.7.1.2

1.7.1.3

l.7.1.4%

1.?;1.5

All samples aod standard sclutlons mudt be allowed o

Warm to snbisnt temperature before analyais.

Reconmended operating conditions for the gae chromato~-
graph = Colunn condirionsa: Cerbopak B (60/80 mesh with
1X 5P=1000 pakced in a & foot hy 2 wm 1D gless coloamn
with heliun carrier gae at a flow rate of 30 ol/mwin.
Colunn temperature {s ismothermal at &45°C for 3 micutes,
then programmed at B'C per miouts to 220°C snd held
for 13 maiputaa.

After sachieving the key ion sbundsnce criteria, cali-
brate the ayatem daily ss described in Exhibit E.

Adjuar the purge gas {helium) flow rate to 40 + 3 wl/
ain. Varisticons from this flow rate may be pecessary to
aschieve better purging and cellection efficiencles for

some compounds, particulsrly chloromethane sod bromof orm.

Sz2pove the plunger from »a 5 ml ayringe and artach a
closed syringe valva. Opan the pample or standard
buttle which hes bseo allowed to come to amblenr temper-
aturs, and carefully pour the saople into tha syringe
barrsl to just short of overflowing. Replace the
syringe plunger and cocmpress tha sample. Open the
ayrings valve and vacot any rasiduwal air vhils adjusting
the sample volume to 3.0 ml., This procesa of taking an
aliquot destroys the validity of the sanple for foture
analysis 8o Af there i only one VOA winl, the snalyst
should £i1]1 & second ayringe at this time to protect
sgainst possible loas of sample integrity. This second
sazple {o paintained only ontil such & time when the

3/84
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Ii?‘ll?

1.7.1.8

14?- 1.9

1.7.1.10

1.7.1.11

1v.

o I this 15 en ictereediate dilucion,
uwe it and repaeat above procadure Lo
schieve larger dilutions.

Add 10.0 ulL pf the surrogate spiking ln;utapn (1.6.6)
sod 10.0 ul of the ioternal standard epiking solutien
{1.5.3.2) through the valve hore of the eyringe, then
elose the valve. The snrrogate and internal standards
may be mized and added aa o single spiking aclution.
The addition of 10 ul of the surrogate apiking molutiom
to 5pl of sample is squivelent to & coocentration of

30 ug/L of each surrogate stesodard.

Arcach the eyripge—eyringe valve sesenhly to the
s¥ringe vealve on the purging device. OUpen rhe ayringe
valves and inject the eample ioto the purgiog chamber.

Cloee bath valves end purge the seaple for 12.0 + D.1

miputes ot amblent temperature.

At the conclusioo of the porge time, attach the rrap
to the chromatongraph, adjust the device to the desorb
wode, mod hegin the gas chromatographic temperature
roram. Concorrently, introduce the trepped materials
to the gan ehrommatographic column by repidly heating
the trap to 180°C while backflnshing the trap with an
inert gas hetwesn 20 and 60 wl/min for four minutes.
If this rapid heating requirement caonot be met, the
gas chromatographic colymm wust be wsed a6 @ secondary
trap by cooliog 1t to 30*°C {(or subsmbient, if problems
perEiat) inacead of the reconmended initial temperature
of 453°C.

While the trap ia beiog desorbed into the gos chroma-
tograph, expty the purgiog chamber. Wesh the chamber
with o alnipum of two 5 al flushes of reagent weter

to avold carry—over of pollutent eouwpownds.

D~- T8
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1.7.2

Iv,

Sediment fBoil Sanples

Two spproaches may be taken to determine wherther the low level
or medium leve] method may be followed.

o Agoume the sample 16 low lavel and enalyse 8 5 gram sample
o Use tha X factor calculated From the optioconal Hexadecane

screen {Section IIL), paragrsph 1.7.2,1.3

If peaks are ssturated from the snalysles of & 5 gram sample,
2 smallar genple aize wust be anslyzred to prevent asmturation,
However, the smallast sanmple aizre permittad 1s 1 gm. If spaller
then 1 gram ssople aize ig pasded to prevent asturatiom, the

medivm laval method poec be used.

19?;2:1 Low LE“]. Hﬂthﬁ

The low level method is based on purging s heated
sedimenc/soil sample mimed with resgent water

contalning the surrogate and incernal etendarde.

Use 5 grema of ssmple or use the X Factor to determine
the aample sise for purging.

o If thae X Factor ia 0 (no peaks noted on the
hexadecane ecreen), anslyze s 5 gm eample.

o If the X Factor ias between O and 1.0, analyze
8 I gm ssmple.

1.7.2.1.1 The GC/M5 systen should be set up as in
1.7.1.2 = 1l.7.1.4. This should be done
prior to the preparation of the sample
to evold loas of volariles from stendarde

and semple.

D - BO



1,9,3.2

Iy,

1f recovery is pot within limite, the follewing is
required:

o Chezk to be gure thers sre no srrore in calculs-
tione, ayrrogete soluticons and internal staudardas,

Aleo, check instrumentc parformance.

© Becalculace the sample data if any of the abova

checke reveal a problan.

o Heapalyse the sanmpls 1if none nf ths above ars a
problam.

o Beport the data from both snslyses along with
the surrogate dats frem both.

Iable i

Characteristic lonm for Surrogete aud

Intarnal Standarde for Voletile Orgenle Campoucds

Compound Primary Lon Secondary lon(e)
SURROGATE BTANDARDS
é~Bromof luorobenzens 25 174, 176
1,2=Dichloroechane d-4 &5 102
Toluene d-8 L ¥o, 100
INTERNAL STANDARDS
Bromochloromethane 128 4, 13D, 51
1,4Difluorobentzene 114 &3, &8
Chlorobentens d-5 117 a8z, 119

D - 91
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1,.7.2.2

1.7.2.1. 4

1.7.2,1.5

1.7,.2.1.6

1.7.2.1.7

v,

Fercent molsture

Eu of wample-gm of dry sample
gu of sample X 10& = X moistore

Add the gpiked reagent water to the purge
device and connect the device to rhe purge
and trap syetem. NOIE: Breps 1.7.,2.].2 -
1.7.2.1.3, prior to the sectachment of the
purge device, mist be performed repidly to
avoid lose of volatile orgenice. These
etepe most be performed in a laboratory free

of sclvecr fumes.

Heat the esmple to 40°C + 1°C snd purge the
sgmple for 12 + 0,1 minutea.

Froceed with the snalysis se ourlined in
1.7.1,10 = 1.7.1,13, Upe 5 nlL of the

aame TAARent water as The reagent blank. k&p

For low level pedimenc/soila add 10 vl of
the matrix splike sclurion (l.4.7) to the 5
ol of water (1.7.2,1.2). The concentracien
for a 5 gram aample weuld be equivalear to
50 ug}kg.nf each matrix ppike stacdard,

Hedium Level Method
The mediun level method is based on extracting the aedi-

sent/soil aample with methanol. #&n aliquot of the meth-

snol extract is added to reagent water containing the

surrogate pnd incernal standarda. Thie la purged at

amblent temperature. All aamples with an X Factor »1.0

should be analyzed by the medium level method, 1If pat-

urated peaka ocourred or would occur whes a 1 gram sam-

ple wae analyred, the medium level method tuat be used.

D - 82
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Iv.
EICP area of the characteriacic ioos of enalytes liated in
Tables 2 and 3 are used. The vesponse faccor (RF} from the
daily stendard snalysis is veed to calculsts the concentration
in the sample. TUse the reaponse f[actor as detsrmined in para:

graph 1.5.3.3 and the following equsticne:

Water {low and medium level)
- (A )(Ly)
Concentration ug/L = (A3 }(RF){¥,)

Where:

Ay, = Area of the characteristic ion for the compound to be
measurad

Ay = Ares of the characteristic 1on for the specific fnternal
standard from Exhibir E.

1, = Amount of ipternal standsrd added in nanograms (ng)

¥V, = Volume of water purged in milliliters (ml) (take into
sccount any dilutioms}

Sediment/Soil {medium level)

Concentration ugfkg = (A4 )(15)(V, )
(AggJ(RFI(V;)(Hg) (D)
Sediment /§oll {low level)
Concentration ug/kg = (A )(15)
(A1g) (RF)(Wy (D)
{Dry welight basis)
Whers!
Ay, I, Ay = aame a8 Tor water, ahove
Ve = ¥olume of tocal extract (uL) {uae 10,000 ul
or a factor of thia vhen dilutions are made)
vy = Yolume of extract added (ulL) for purzing
i} = 100 - ¥ moiature
100
W, = Weight of sample extracted (gm) or purged
D~ B%

Hev: 9784



Iv.

The additipn of a 100 ul mliguot of each
of thess axtrscts in paragreph 1.7.2.2.6
will give & comeentrstion squivalent to

6,200 ug/kg of esch surrogate stendard.

1.7.2.2.4 The GC/MS systen should be set op ss in
1.,7.1.2 = 1.7.1,4, This should be done
prier o the sddition of the methanol
axtract to reagznt water.

1.7.2.2.5 The following tahle can be used to deter-
mine the volume of methenol extrsct to
add to the 5 wl of resgent weter for
analyxis, If the Hexadecans screen
procadure waa followed ose the X factor
(Option B) or the estimated concentretion
(Opticn A) to determine the approprists
volome. Otherwiss, sestimate the concan-
tration renge of the sample from the low
level analysixz to determine the eppropriata
volume, If the sample wes submitred as =
medium level semple, stert with 100 ul,
All dilutions muer ksep the response of
the sajor constituents {(previpoely estureted
pelllj in cthe upper helf of liﬁnlr Tange |
of the curve.

D - 83
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1.8.2

iv,

{2) The relative intensities of fons specified in (1)
muat sgree wicthin plus or minue 20X becween the stan-
dstd and sample spectra. {(Example: For asn i8n with
sn abundance of SOX in the standard spectra, the
corresponding sample sbundancs muat be becween 30
and 70 psrcent).

(}) lomp greater than 101 in the sample spectrum but
not present in the standard speccrum must be consid-
ared and accounted for by the analyst making the
comparison. In Task III, the verificarion procesa
should favor false negativea,

A librery wearch shall be executed for Non~HSEL sample componenta
for the purpoae of tentative identification. For tbis purpose,
the most recent availahls veraion of the EPA/NIH Nams Spectral
Library sball bé used. Copputer gensrsted lihrary aesarch rou-
tines should noc uee normaliration routines thet would migrepre—

sent tha lihrery or unknown espectta vhen compsred to each other.

1,8.2.1 Up to 10 aubscances of graatept apparent concentra~
tion not lieted in Exhibkit C for the purgeable organic
fraction shall be tentacively fdencifiad wvia s forward
search of the EPA/NIH pase spectral library. {S5ub~-
scances with responses leas than 10T of the internal
standard are not required to be saarched in this
fashicm). Only sfter viasnal compariscn of aauple
spectta wirh the nearest librarty searches will the mags
apectral interpretation specialist sasign s tenracive
{dentificacrion, '

1.8,2.2 Guidelines for making tentative idantificetion: (1)
Ezletive intensities of majer ione Lo tha referecce
spectrun {lona greater than 10X of the most abundant

ion) ahould be prasent ioc the sampla spectrusm,

D - 87 Rev: 9/84



1.7.2.2.6

1.7.2.2.7

1.7.2.2.8

1.7.2.2.%

IV,

Repove the plunger from a 5 mlL "Luerlock”
type ayringe equipped with a eyrioge valwe
and £111 unril cverflowing with geagent -
wnter, Replace the plunger and compress

the water to ;unt crappad air. Adjust the
volume Lo &4.9 mL. Pull rhe plunger back

to 5 ml to allow volume for The addition

of asmple and atandards, Add 10 ul of the
internal arandard sclution. Aleoc 8dd the
volume of methanol extrace determined in
1.7.2.2.5 and 8 volume of pethanol eolvent
te total 100 yl (exclnding methanol in

gtandards).

Attach the ayringe-syringe valve sssembly

tn the syringe valve on the purging device.
Open the ayringe valve and {nject the wmter/
methancl aawmple inteo rthe purging chambar,

Froceed with the analysia as ourlined in
1.7.1.9 = 1.7.1,13, Analyze all reagent
blanks on the aame instrument as the sam-—
ples. The standards should also contain
100 yb of methancl to aimulate cha sample
conditions,

For a matrix apike in the medium level aesd-
ipent/soll samples, add B,0 mlL of methancl,
1.0 mL of surrogate eplke aolurion (1.4.6),
and 1.0 mL of matrix apike solurion {1.4.7)
in paragraph 1.7.2.2,2, Thia resulrs in a
6,200 ug/kg concentration of sach macrix
splke standard when added to a 4 gm semple,
Add a 100 ul aliquotr of rhis eatract o 5 ol
of water for purglog {as per paragraph
1.7.2.2.8).

D~ B> Rev: %/84



1.7.2.2.6

1.7.2.2.7

1.7.2.2.8

1-?-2#2-9

)

Remove the plunger from a % ml “Luerlock”
type ayringe equipped with a syringe valve
and fil]l nntil overflowing with gpagent .
vater, BReplace the plunger and compress

the water to ;lﬂt crapped air., AAjust the
volume to 4,9 mL. Pull the plunger back

to 5 gl to allow volune for the addition

of sample and standards, Add 10 ul of the
interpal standard sclution., Aleo add the
wolume of mérhanol extract deternipad in
1.7,2,2.5 aod & volume of methanol solvent
to total 100 ul {excloding methanol in
Bcandarde).

Attach tbe syringe-ayringe valve agsemhly
to the s¥ringe valwe on the purging device.
Open the ayringe valve snd inject the water/
methanol asople into the purging chamber,

Proceed with the analysis aa curlined In
1.7.1,% = 1.7.1.13. Analyee all reagent
blanks on the same instrumenc ss the sas-
Plea. The atendards should also contain
100 uL of mechanol to eimilate che aemple

condicions.

For a metrix epike in the medium level aed-
ipent /ecil samples, add B.0 gl of methencl,
1.0 plL. of eurrcgare apike aolucion (1.4.6),
and 1.0 nl of matrix spike aolution (1.4.7)
in paragraph 1.7.2.2.2. Thie results in a
6,200 ug/kg concentration of each marrix
spike standard when added to a 4 gn sarmple.
Add a 100 ul aliquor of thie extract to 5 ml
of wvarter for purging (as per paragraph
1.7.2.2.6).

D - 85 Rev: 9/84
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1.8,2

Iv,

(2) The relative inteneities of ions specified fn (I}
must agree within plus or mimis 20X between the sran-
dard snd sampla spectra. {(Example: For an 1%n with
an sbundsnce of 50% in the atandard apectra, the
corresponding vample abundance must be between 30
and 70 percent).

(3) Icne greater chan 10T in the mample Bpectrum but
not present in the standard ppecrrum must be consid-
ered and accounted for by the analysc making the
coupariscn. In Task I1I, the wverificacion process

should favor falee negatives.

A library search shall be axacuted for Kon=HS5L asample components
for the purpose of tentative identificarion. For thie purpose,
the most recent available version of the EPA/NIH Mass Spectrel
Library shall be uweed, Computer ganerated library esarch rou-
tines should not wee normalization routines that would misrepre=~

sent tha library or unknown spectras when compered to each ocher.

l.8.,2.1 Up to 10 pubactances of greztesc apparent comcentra-—
tion not liated in Exhibict € for tha purgeable organic
frection ahall be tantatively identified via s forward
search of the EPA/NIH mass epectral library. {5ub-
atancex with responeea leas thao 10T of the internsl
atendurd are not required to e sesrched in this
famhion). Only mfter vimusl comparison of ssmple
wpactra with the neerest librery searches will tbe mass
apectral interpretation mpecialist ameign m tentative

identificercion.

1.6.2,2 Guidelinem for making tentstive identification: {1}
Belutive intenaities of major ione in che referance
epectrum (ions greater than 10X of the most ebundent

ioo) should be present in the ssmple epectrum,

D - &7 Rev: 9/84



1v,

The addicion of a 100 wl aliquot of each
of these extracts fo peragraph 1,7.2.2.6
will give & concentration equivalent to

§,200 ug/ug of asch surrogate atendard.

1,7.2.2,4 The GC/MS aystem should be sat up as in
1.7.1.2 = 1.7.1.4. This should be done
prior to the addiction of the methanol
eILract to reagent wacer,

1.¥.2.2,5 The following table can be used to deter-
mine the volume of methenol extrect to
add to the 5 ml of reagent weter for
anglysis. I1f the Hexadecans screen
procedure was followved uee the X factor .
(Option B) or the estimated concentration ii,#}
{Option A) to determine the appropriate
voluee. Othervise, astinste the conceo—
tracion range of the sanpls from the low
level analysis to datermine the appropriste
volume, If the gsmple was submitted a5 a
medium lsvel sample, scarc with 100 ul.
All dilytions ouat keep the rasponse of
the major conarituents {previously ssturatad
pllkli in cthe upper half of 115:-: Tange
of the urve.

D - 8da
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Iv.
EICPF area of the charscteristic fona of analycea listed in
Tablea 2 and 3 are used. The responae factor (RF) from the
deily standard snalysis is used to calculste the concencration
in the sample. Use the response fector es determined 1in para:

graph 1.5.3.3 and the following equationa:

Water {(low end medium level)

(A ) (1)
Concentration wg/L = (A Y(RF){V,)

Where:

Ay = Area of the charecteriscie 1oa for the compound to be
measured

Ajg = Area of the cheracteristic ion for the epecific internal
scanderd from Exhibir E.

1, = Azmount of internal atandard added in nanograme {og)

¥, = Yolume of water purged in milliliters (al} (cake into
account any diluriona)

Eediment /501l (medium level) o

Concentration ug/eg = (AgMIg) (%) 3
Ay, ) (BF)(V;) (Rg)(D)

Sediment/Soll]l {low level)

Concentration ugiig = (Axill,)
(g ) (RFY (W3 (D)

{Dry welght basis)
Where:
Ay, I, Agg = aame #e for wacer, shove
L = Volume of total extrect {ul) ({uee 10,000 ul

or a factor of cthie when dilutions are wade)
¥y = VYolume of extract added (wL) for purging
D = JJ0 - X woisture

100

Wy = Weight of sagple extracted (gm) or purged

D - 89
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Iv,

Fercent molature

gr of sample-gm of dry sample
gn of eample X 108 = X molsture

1.7.2,1,4 Aded the spiked reagent water to the purge
device and connect the device to the purge
and trap aystem. MNOTE: Steps 1.7.2.1.2 -
1.7.2.1.3, prlor to the actachment of the
purge device, must be performed rapidly to
avold lees of volatile organice. Theae
atepa moat be performed in a laboracory free

of solvent fumes.

1.7.2,1.5 Heat the pawmple to 40°C + 1°C snd purge the
sazple for 12 + 0.1 minutes.

1,7.2,1.6 Froceed with the analysie ap outlined in
1-?.1110 - 19?[1-13- HBE 5 ml D.f the

aame reageut water as the reageur blank.

1.7.2,1.7 For low level sedimenc/solla add 10 ul of
the matrix aplke gpoluction (l.4.7) to the 5
wl of water {1,7.2.1.2). The concentration
for a 5 gran sample would be squivalent co

50 ug/kg of each matrix spike atandard,

1.7.2,2 Medium Level Method
The wediunw level meched ia based on extracticg the sedi-
ment/apil aample with methanol. An aliquet of the meth-
anol excract ia added vo reagent water containing the
aurrogate and internal acandards. This is purged atc
axbilent temperature. All xamples with an X Factor »1.0
ahould be analyaed by the medium level method. 1f sat-
wrated peakp occurred or would occur when a | gram sam-

ple wea analyred, the medivm level merhod ousc be uaed.

D~- 82



1.9.3.2

1v.

1f recovery i¢ nor withio limits, the following ig
required:

© Check to be pure there are oo errors in calcula-
tioms, surrogate solutionsa and interoal standards.

Almo, check ingtrument performance.

¢ BRecalculate the sazple dats if any of the above

chacks Tevesl a problem.

¢ Hzanalyre the sample 1f none of the above are &

problem.

¢ Eeport the data from both analyaes along with

the surrogste dats from beth.

Table 2

Charscteriatic Iona for Surrogace and

Internal Standards for Volatiles Orgeniec Compounda

Compound Primary lon Secoodary Jon{s)

GURRDGATE STANDAHDS

&~Bromof luor ohentene 95 174, 176

l1,2-Dichloroethane d~4& 65 102

Toluene d-4 98 10, 100

INTERNAL S5TANDARDS

Bromochloromechane 124 M, 120, il

1,4 Diflucrohencene 114 &), 88

Chlorobencane d=5 117 B2, }19
D~ 9l
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1.7.2

Iv,

Sediment /5011 Bamples

- -

Two approaches may be Lakeén to deternine whether the low level
orf medium level method may be followed.

o Assume the wonple is low level and analyre a 5 gram ssmple
o Use the X foctor calculaced from the optional Hexadecane

screen (Section ILI)}, peragraph 1,7.2.1.3

If peska are saturated from the snalyais of 8 5 gram sample,
a sualler wample size sust be analyzed to prevent ssturation.
Bowever, the snallest semple alze permitted ie 1 gm, If smaller
than )} gra=m ssmple alze iy nbeeded to prevent seturstion, the

pediva level method sust be used.

1.7.2.1 Low Level Merhod

The low level methed ia based on purging e heaced
sediment/s0il memple mimed with reagent water

containing the surrogate and igternal scandarda.

Usme 5 grams of asmple or use rhe X Factor to determipe
the sample aire for purging.

0 If the X Factor 16 O (no peaks noted on the
hexadecane gcreen), analyze a 5 gm sample.

o If the X Factor is batween O and 1.0, anelyze
al go sampla.

1.7.2.1.1 The GC/MS syecem should be set up a8 in
1.7.1,2 = 1,Y.1.4. This should be done
prior to che preparstion of the aample
to avold lose of wolactilea from atanderds

and vample,

D - 80
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1.7.1.7

1.?.]'3

1.7.1.%

1.7.1.10

1.7.1.11

1V,

o I1f this ix an incermediate dilucion,
use 1t and Tepesat above procedure to
schieve larger dilutions.

Add 1D.0 ul of the surrogate spiking ln[utipn fl.ﬁ.ﬁ)_
#nd 10.0 ul of the joternal standard sapiking solution
{1,5+3.2) through the wvalve bore of the myringe, then
close the valve. The aurrogate and internal etandards
may be mixed and sdded as a saingle apikiog aplution.
The sdditiou of 10 ul of the surrpgate apiking aoclurion
to 3ol of asmple ia equivaleut to a concentration of
50 ug/L of each surrogate sctendard.

Atrach the ayringe—-syringe walve ssgemhly to the
e¥ringe valve on the purging device. Open the syringe
valves and inject the sample into the purging chamher.

Close hoth valves apd purge the aample for 12.0 4+ 0.1

minuces at ambieant tempperature.

At the concluelon of the pnrge time, attach rhe trap J;r}
to the chromatograph, adjust the device to the desorh
mode, and begin the gas chromatographic temperature
roRTam. Cobcurrently, introduce the trepped materials
to the gas chroumatographic column by rapidly hesting
the trap to 1B0*C while beckfluahinog the trap with an
inert gaw becween 20 and 60 mL/min for four minutea.

If this rapid hesting requirenent camnot be met, che
gan chromatogTrephic column Ewbt be uled aa » decondarty
trap hy cooling it to 3°C (or aubamhient, if problems
peraiat) ipstead of the recozmended initial temperature
of 45*C.

While the trap ia being desorbed into tbe gas chroms=
tograph, #opty the purging chembar. Wagh the chamher
with & minisum of two 5 ml flnshea of reagent water

to avold carry-over of peollutant compounds.

D~-78
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1.7 bGample Analysin

Iv.

1.7.1 dater Samples : - -

1.7.1.1

1.7.1.2

Jo7a143

1.7.1. 4

l.7.1.5

All sapples and stapdard solutions sust be allowed to
varm to ambient temperatwre before snalysin.

Recommended operating condicions for the gas chromato~
graph -~ Column conditione: Carhopsk B (560/80 mesh with
1% 5P-1000 pakced in s & foot by 2 mm ID glawe column
with helium carrier gas at & flow rete of 30 wl/win.
Coluan temperature is isothermal at 45°C for 3 minutee,
then programmed at 8°C per minute to 220°C and held
for 15 minutes.

Aftar achieving the key ion abundance criteria, cali-
brate the syetem dally ae depcribed in Exhibit E.

Adjuat the purge gas (helium) flow rate to 40 + 3 ml/
win. Varfations from thia flow rate may be meceesary to
achieve hetter purging and ¢ollection efficiencies for
aome compounds, perticulerly ¢hloromethane and bromof orm.

Eemova the plunger from a 5 al syrisge and attach »
closed syringe valve., Open the saxmple or standard
bottle which has baen allowsd to come to smbiant texper-
sture, and carefully pour the saxpple into thas syrings
barral to just short of overflowing. Replace the
ayringe plunger and eompress the sagple. Open the
ayringe valve and vent any rssidual air while adjuating
the sample volume to 5.0 sl. This process of taking an
aliquot destroys tbe validity of the ssmpla for futurs
anelysis so if thare is only one ¥0A via), tha analyst
ahould £f111 a sscond syringe st this time to protact
againet possible lose of sample integrity. This second
sapple iy maintaioed only until such » time vhen tha

D=-76 3/84



2.3

.4

-

Iv.

2,2.1.4 Data system - A computer aystem oust be inrerfaced
to the mase spectrometer that allows the concinuous
acqulelition and atorage on machipe llldlhle media
of all mass epectra obtained throughout the duration
of tbe chromatographic program, The computer must
have sofrware thar allows searchiog any GC/MS data
file for 1ons of a epecific wass and plocttiog such
fion abundancas versus time or scan mumber. This
type of plnt iz defined ap an Extracted Ion Current
Frofile (EICP). Software muat alpo be available that
allows integrating the abundance in any EILP berween

apecified tipe or scan ounber limits.

Reagents

2.1.1

Internal atandards = 1,4 dichlorobenzene-d 4, napthalene-dg,
acenaphtheoe~2), phenanthrene-dig, chrysene=djz, perylene—djj.
An loternal standard aolutioo can be prepared by diseclving 200
mg of sach compound in 50 ol of methylene chloride., It mey be
neceashry to use 3 to 10 percent bentene or toluene In this
aclution and &8 few minutes of ultrapoonie mixing in order te
dissolve all che congtituents. The resulcing solution will
contalo each standard at a concentration of 4000 ng/ful, &4 )0
ulL portion of this &clution ahould be added to each 1 wl of
semple excrace. This will give a concencration of & ng/ful

of each conetituent.

2.3.2 Prepare calibration ecaudards at a8 pinimun of five coocentra-
tion levels. Eech calibracion standerd akould concein each
coapruod of interest and each saurrognte scanderd. See GC/MS
calibration in Exhibit E for calibraclon etandard conceatration.

Calibracion

2,4.1 OGreat cate bust be taken to mainctein the lotegrity of all

atandard scluciuns. 1t is recooamended cthat all atandard

acluticne be ptored at 4°C or less In ecrev cep amber bottles



I.SIJ.&

1.5.2.5

Iv,

Where!

Ax = Area of the characteristic ion for the compound
Lo be meapured. - -

Adyy ™ dres of the choracteristic fob for the
epecific dnternoal stendard from Exbibit E.

Cis = Concentration of the foternal atandard,

Cx ™ Coocentration of the compound Co be measured,

The average respouae factor {RF) must be cslculated
for all conpounds., A systen performance check must
be wade before thie calibration curve ie wsed, Five
compounds {the eystenm performance check compounds)
are checked for a miniwum average responae factor.
Theee compoucde (the BPCC) are chloromethane, 1,1-
dichloroethane, bromoform, 1,1,2,7-tetrachlorosthane,
and chlorobecsene., Five compounds {the calihration
check compounds, CCC) nre used to eveluste the curve.
Calculate the X Eelative Standstd Devistion (YRSD)

of RF valose ovar the working range of the curve,

A miniwum IRSD for each CCC must be met before the

cutve la valid,

XESD = Staodard deviation = 100

A

Gee instructions for Form VI, Inicial Calibration
Dets for more details.

Check of the calibrarion enrve ahould be performed
once e£very 12 houre, These criveria are deecribed in
detail in the inetrucrions for Form VII, Continuing
Calibration Check, The minipun reepoose factor for
the eyaten performance chack compounds must be checked.
If this eriterins {5 mer. the tesponee factor of all

D- 74
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2,4.5

2.4.6

Iv.

Ay, = Areas of the characteriatic ion for the specific internal
standard from Exhibir E.

Cig ™ Concentretion of the internal stendard (ng/ul).

€C; = Concentration of the compound to be mmasured (ng/ul).

2.4,4,1 The sverage respomee factor {RF) shonld be calculsted
for sll compounds. A pystem performance check must be
made before this calibretion curve 1s used. Five com-
pounds (the syatem performance chack eompounds) sre
checked for a minimun sveraga response factor. These
copmpounds {the SPCC) sre N-nitroeso~di-n-propylemine,
hexachlorocyelopeotadiens, 2,4-dinitrophencl, 4
nitrophenal., Bee inatructionsg io BExhibir E for Form
Vi, Initial Celibration Date for more details.

2.4,4.2 A T Belative Standard Deviation (IRSD) 1p caleculated
for thirtesen cospounds lsbeled the Celibration Check
Compounds (CCC). A maxiwonm X R5D is also specified
for these compounde. These criterls muar be met for
the calibration curve to be valid.

Check of the calibration curve must be performed once mvery 12
hours during snalywis. Theae criteria are described in deteiled
in the inatructions for Form VII, Calibracion Check. The niui.ﬁm
regponge factor for the syecem performance check compounds must
be checked. If thia criterie is wmet, the respouse factor of

all eompounds ia caleulated. 4 percent difference of the daily
Tesponse faccor {12 hour) coapared to cthe average responas fector
fron the initial curve is celculated. A maximm percent differ-
ence 1s allowed for each compound flagged as 'CCC' on Form VII.
Only after beth thess criteria ars met cap asmple anslyais begin,

Internal standard responses and retention times in all samples
must be evaluated ipmediataly after or during data acquisition.
If the retention time for aoy internal standard chenges by ncre

than 30 peconds, the chromatographlc system muar be lospected

b~ 99
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iv,
1+4.7 Purgesble Organic Marriz Staodard Gpiking Sclutfon

1.4.7.1 Prepare a spiking solution in methancl that contains
tha following compounds at & concentration of 250
I.l],.“ﬂ-ﬂ lL:

Purpeabls Organics

I,l=dichlorcechene
trichlorcethene
chlorobenzene
tolusne

benzene

Jeks7.2 Matrix spikes alen serve as doplicates;} therfore, add
an aliquot of this solution to each of twe portions
from one sample chosen for aplking.

1.4.8 BFA Stapdard = Prepare & 25 ng/ul solution of BFE ip sethaool.
1.4.9 Creat care sust be takeo to maintain the fotegricy of all stan- ,-

dard solutfons. It le recommended that all atapdxrd solutioos {:j
be gtored at =10"C vo =20°C in screw cap amber bottles wirh

1
4

teflon liners.
Calihretion

1.5,1 Agsemble a pnrge and trap device that neets tbhe apecification
io paregrepb 1.3.6. Condition the rrap overnight at 180°C in
tha purge wode wicth an Inert gas flow of at least 20 wl/min.
Frior to use, dally conditlion trape 10 minutas while back-
flushing at 1B80°C with the column ar 220°C.

1.5.2 Coonect the purge and rrap device to a gas chromatograph.
The gaes chromstngraph must be operated using ttmpnrlturi and
flow rate parameters equivalent to those in parsgraph 1.7.1.2
Calibrate the purge acd trap-GC/MS aystem uging the ioternal
stacdard technique (paragraph 1.5.3).

D - 72
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Iv,

Initiel Column Tsgpersture Hepld - MI'C for & minures

Column Temperature Program = 30-300°C at B degrees/min,
Finel Coluan Tamperature Hold - 300°C for 10 minutes
Injector Temperature - 250=-300*C - -
Tranefer Line Temparature - 250-300*C

Source Tenperature according to manufacturer's

epecifications
Injeccor=Grob~rype, eplitless
Eample Voluuge -] =2 ul
Cerrier Gas ~ Helium at 30 cm/feec

NOTE: Meke any extract dilution indieated by thar.:terizatiuﬁ
prior to the addicion of interuel stsodarde. If any furcher
dilutions of warer or soil/eedimenc extracts are made, addi-
tional incternal atsndards muec be addad to maintsin the required
4 pg/ul of each constituent in the extract volume. If any com-
pound saturates the detector, the extract suat be diluted and
reanalvacd. BSme “Sample Analysis™ in Exhibit E,

2.6 Qualitacive Analyals

2.6.1

The targat compounds listed in the Herardous Substencas list
(B5L}, Exhibic C, sball be idantified by comparieon of the mample
mAEs mpecCTurl Lo the mass spactrum of & standard of the auspectad
compound. Two e¢riteria oust be gatisfied to wverify the identifi-
catfions: {1) elutlon of the ssmple component at the seme GO rela-
tive terention time as the atandard component, and (2} corraspond-

ence of tha aample componeot and stespndard component maSs epsacktra.

2.6.,1,1 For esceblishing correspondance ol the GC relxtive
rateotion time (RRT)}, the ssmple componenc RRT muat
compare within + (.00 ERT units of the RRT of the
arandard éﬁmpunenc. ¥For raference, the acandard must
e Tun on the same mhifr aa the asmple, The KRT
shoyld be aspigned by using extracted ion curraot

profilea for ionw unlgua to the component of interest.

D-11
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1.4.13

l.4, 4

Iv.

Methanol -~ Pesticide quality or eqvuivalent.

froek standard soletions =~ Stock mtondard Iulutloﬁl‘;ly be

prepared from pure standard materizls or purchased snd auset

be traceable to EMLS/LV supplied standarde. Prepare stock

standard solutions in metbenol veing mepayed liquide wr gases

48 appropriate.

ledad, )

1.4.4.2

Flace shout 9.8 ml of methenol into & 10.0 nl cared
ground glmes mtoppered volumerric flask. Allow the

flmek to stwnd, vnstoppered, for about 10 minutes or

uvntil mll mlcohol warted surfasces have dried. Weigh

the flnnk to the nearast €1 mg.

Add the savayed Teference marerial ae descTibed below.

liﬁn‘.Zil

I.#-ﬁ.z.z

Liquide = Vsing » 100 ul pyringe,
immedintely add two or more drope of
aesaynd reference materlal to the flask
then reveigh. The liquid must fell
direcely into the mlcohol]l without
contacting the neck of the flamk.

Gages = To prepare mtandards for any of

the fvur helocarbone that boll below 30°C
{hropomethans, chloroethsne, chloromethane,
and vinyl chloride), 111l m 5 ml valved
gae—tight syringe with the reference
atandard to the 3.0 ol mark. Lower the
peedle to 5 me above the methanol meniacus.
Blowly introduce the referencs stendard
above the surtace of the liquid. The
heavy gas Tepldly diseolves In the
aethanol,

b- 70

3/84



2.6,2,1

2.6.2.12

Iv.

Up to 20 substencea of greatest apparent concentration
not listed in Exhibit C for the combined base/neutral/
acld fraction ahell be tentatively idencified vie a
forward ssarch of the EPA/NIH mass apec:rﬁl-iihrarr.
{Substances with responses less than 10X of the nearest
internal scanderd are not reguired to be aearched in
this fashlon}. Ounly after visual comparieom of aample
speciyd with the nearest library searches will the

mags Epectral interpratetion speclialist aselign a ten~
tative identificetion. Computer ganerated library
search routines ahould not use normalization rouctines
that would misrepresent the library or unknown spectra

when compared to each other.

Guidelinesa for making teptstive idencificetion:

{l) Relntiva intensities of major ions in the reference
gpectrum {ione greater than 10X of the most abundant

iou) ehould ke present in the sample spactrum.

{2) The relative intensities of rhe major ioms should
egree wicthin + 20X. (Example: For an ion with en abun-
dance of 501 in the atanderd epzcitra, the corresponding

sample ion sbundence oust be betwean 30 and 70 percent.

(3) Moleculor ione present in raference spectrum ahould

he prasent in eempls apectrum.

{4) Ioue preaent in the sample spectrum but not in rhe
referance apecttum should be reviewed for possible back-

ground contaninetion or presence of coelutlog compounds.

(5) Tone present in the reference spectrum but oot 1o
the sanple apectrum should be reviewed for possible
subtraction from the sample spectTuns becavee of back-
ground coptapination or coelutiog compounda, Data
eysterm lihrary reduction progrems can somertimes craeate

theage discrepanciea,

D - 103 Rev: 9/B4



1v.

1.3.8.4 The purge and trap device may be assembled as a
ssparate unit or be coupled to a gas chromatovgraph
as illustrated in Figurss 3 and 4.
. 1+3.8.5 A heater or heated bath capable of maintaining the
purge device ot 40°C + 1°C.

1.3.7 GC/HS system

1,3.7.1 Gas chromatograph ~ An saoalytiesl systenm complete with
4 temperature progremmable gas chrogatograph suitable
for op=colunn injection end all required eccessories
including ayripges, analytical columns, #nd gases.

1,3.7.2 Column - 6 ft long x C.] in ID glass, packed with 1X
EP-1000 on Garbopack B (60/80 mesh) or squivalent.

1.3,7.3 Mass spectropeter - Capahle of scanning from 35
to 260 amu every seven saconds or less, utiliring
70 volte (pomlnal) alectron snergy in the slectron
igppact ionicstion mode and producing » mase spectrup
which meets all the criterie in table 2 vhen 50 ng
af 4-bromof luorobentene (BFE) is injected through
the gas chromatograph iniat,

~1.3.7.4 GC/MS interfece ~ Any gaz chromatograph to manms
epactrometar interfece that glves accepteble cali-
bration pointe at 50 ng or less per injection for
each of the parapeters of intersst and echieves all
sccepteble performance criterias (Exhihic E) may
be used, Gap chromatograph Io mass spectromerer
interfaces constructed of all-glesn or gless-lipad
satarinls ara recommended., Glaas zan be deactivated
by silanizing with dichlorodlmethylailana.

D= 68
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- or -

v,

¥; = Volume of eatract injected (ul)

¥, = V¥olume of total extract - -
(Use 2000 ul or & factor of this when diluticns
are made. The 2,000 ul is derived from com=-
hining half of the [ ol BN extract and hglf
of the )| gL A extracr.)

Sediment/soil

Concentretion ug/eg = (A (I (V. )
(£ ) RF) (VO (H(D)

(Dry weight hasis)

Where:

‘:fla-‘is

LY = V¥Volume of low lavel total extrast
{Use 1000 yuL or & facter of thie
when dilutions are made, If GPC
cleanup 18 ueed, the volume 1
2,000 uL, The 1000 ul is derived
from concentrating the B al excract
to DiE -L-}

Saxe as given for water, above

L = ¥olume of pedium level extract
{Use 2,000 ul or & factor of this
when dilutions are made. The 2,000
ul i derived from concentracing 5
ol of the 10 wl extract to 1 ml.)

¥y = ¥Yolume of extract injected (uwl)}

b = 100 — ¥ molsture
100

Wy = Uaight of sawple extracted [grams)

D - 105
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1.2.1

I¥.

Contamination by carry over cen occur wvhenevar high level and
lov lavel samples are sequentislly sualyzad. To reduce carry
over, the purging device snd sewpling syringe sust._be rineed -
with resgent water between sapple snalyses., Whensver an
unusually concentreted sample Is socountersd, it should be
followed by san analysis of reagent water to check for eross
contanination. For seswples containing large amcunta of water-
aoluhle materisls, suspended msolids, high boiling compounds
or high purgeable levela, it way be necessary to wash out

the purging devlce with & detergent aolutiem, rinae it with
diatilled vatsr, sud then dry it in & 105°C oven between
analysea. The trap and other parts of the aysten are asleo
subject to contaminacrion; therefore, frequent bakeout and

purging of the entlre ayetem may he requirad.

Apparatus and Waterialas

1.3.1

1.3.2

1.3.3

1.1.4

1-3'5

Micro eyringes = 25 ul sod larger, D.005 inch ID needle.

Syringe valva - two—way, with Luer enda (three each}, 1f
spplicable to the purging device.

Syringe ~ 3 ml, gas tight wicth shut—off valve.

Balance=Analycical, capable of accurately weighing 0.000) g.
and a top-loading halance capable of welghing U.lg.

GClassvare

1.2.5.1 o Botcle - 1% oL, screv cap, vith Teflon cap liner.

o Volumetric flseks = claes A wirth ground-gless stoppers.

o Viala - 2 nwl for €€ autcesnmpler.

D~ bb
5/84



Characteriatic Ions for Semivolacile H5L Compounds

Paremeter

Tahle &,

Primary lon

1v,

Secondery Ion(s)

H-Nicrosodimechylamine
Phencl

Anilin=
bip{-2-Chloroechyl JEcher
2-Chlorophenol
1,3-Dichlorcbentens

1, &Dichlorobenzene
Benzyl Alcochol
l,2-Dichlorcbenzens
Z=Methylphenol
bis(2-chloroieopropyl )Echer
irMethylphenol
H-Hitroso=Di~Fropylamine
Hexachlorpethane
Hitrobentene

Ipophorone

I-Nicrophenol

2, -Dimerhylphensol
Benzole Acid
bis{—2-Chloroethoxy Methane
2,&=Mchlorephanol
1,1,&Trichlorobeotene
Naphthalene
é=Chlorcaniline
Hexachlorchutediene
4~-Chloro~3-Methylphenol
2-Hethylnaphchalene
Hexachlerpeyclopentediene
4,4,6-Trichlorophencl
2,4,5%Trichlorophenol
2=-Chloronaphcthelene
2-Ritroaniline

Dimetnyl Phrhalate
Acenaphthylepe
J-Nitrosniline
Acenaphthene

2, é&Dioicrophenol
~Nitrophenol
Dibenzofuran

2, Dinitrotoluene
2,0-Dinftrotoluene
DMethylphthalate
i-Chlorophenyl-phenylecher

42
94
93
93
128
146
lib
108
1 &b
108
45
108
70
117
7
Bl
139
122
122
93
162
180
128
127
215
107
142
2
196
196
162
65
163
152
138
153
184
139
148
89
165
14%
204

D - 147

74, 44
65, 66
66
63, 95
64, 130
144, 113
148, 113
79, 77
148, 113
107
77, 79
107

201, 19%
123, 65
95, 13B
65, 109

107, 121
105, 77
95, 123
164, 98

182, 145

129, 127

129

223, 227

144, 142

kil

235, 272

198, 200

198, 200

164, 127
92, 1318

194, 164

151, 153

108, 92

152, 154
63, 154

109, 65

139
63, 182
9, 121

177, 150

206, 141

4%, 101, 130

{continued)
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1v.

1, GC/HS Analysis of Purgeable Organics

1.1

Susmary of Hethods - -

1.1,1

1'1‘2

Water samples

An inerr gas is bubbled through a 5 pl sample contained in a
apecifically designed purging chamber at ambient tamperarture.
The purgeables are efficiently transferred from the agueous
phase to the vaper phase. The vapor 1a avept through a sorbent
celomn where the purgeables are trapped. Afcer purging is com~
plered, the sorbent column ia heated and beckflushed with the
inerc gas to desorb tha purgeables onto 8 gas chromatographic
tolupn. The gas chrumatograph ia temperature progremmed to
separate the purgeables which are then detected with a mass

epectrometer,

An sliguot of the apmple 1s diluted with reagent water when
dilution 18 necessary. A 5 ml aligquot of the dilutiom 18
taken for purging.

Sediment /Scil Samples

1.1,2,1 Low Level. An ipert gaa is bubbled through a mixture
of 2 5 go aemple and reagent water comtained in 2 sug~
geaced spaclally designed purging chamber (illustrated
on pagée D=95) at elevated tamperatures. The purgeables
are efficiently tranaferred from the aqueoua phase to
the vapor phese, The vapor is swept through s snrbent
column where the purgeables are trapped. After purging
is completed, the sorbenc column la heated snd back-
flushed with the inert gas to desorb the purgeables
onto @ gas chromatographic column. The gas chromate-
graph is temperature programmed to separate the purge~

ables which are then deteecred with 8 mags apectIometer,

D~ B4
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Characteristic Toos for Pesticides/PCBa

Table 5.

IV,

Parameter Primary lon Secondary Ioen{x)
Alpha-BHC 183 fe1, 109 -~
Bera-BHC 18} 183, 109
Delea=-BHC 183 Lel, 109
Ganma-BHC {Lindane) 13 18], 109
Heprachlor 100 272, 274
Aldrin bb 263, 220
Heptachlor Epoxide 353 355, 51
Endosulfan 1 195 e, 341
Dieldrin 7e 263, 279
%, 4'-DDE 246 248, 176
Endrin 263 82, BI
Endoaulfan 11 337 339, 24)
%, 4'-DDD 235 237, 165
Endrin Aldehyde &7 345, 25D
Endoaulfan Sulfare 272 M7, a2
4, 4'-DDT 235 237, 163
Merhoxychlor 227 228
Chlordane Lk 315, 17
Toxaphene 159 231, 213
Arochlor=-]016& 222 260, 292
Arochler-1221 150 222, 260
Arochlor-1232 190 222, 160
Arochlor-1242 222 256, 292
Arochlor=1248 292 %2, 126
Arochlor-1254 292 352, A28
Arochlor=-1260 &0 M2, 39§
Endrin Ketone 17 &7, 219
" TEhlE ﬁl
Charecteristic Tons for Surrogates and
Internal Standarda for Bemivolatile Compounda

SURROGATES Primary lon Secondary Ton(s}
Fhenol-3 99 a2, 71
2-Flyorophenol 112 LT
2,0, 6~TIribromophanol 330 33z, 14
d-5 Nitrobeniene B2 128, 54
2=Fluorobiphenyl 172 171
Terphenyl 244 122, 212
INTERNAL STANDARDS
1,4 Dichlorobenzece=d 152 115
Haphthalene—dg 136 68
Acenapthene-dg 1684 162, 160
Phenanthrene-dg 188 94, BD
Chrysene~dy»; 240 120, 236
Perylene~d); b4 260, 26%

D= 10% Rev: |/B5
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1,6.2.2.3

111,

If sgcreen in from the low lewvel axtract,
discard sxtract and prapare sample by -
medium level method for CC/M5 analysis.

A weparate medium level extrect le pre-
pared for Pesticide/PCBe ag described
in Section 11 C, paragraph 1l.7.%.

Peake are detected ar greater chan 100X full scale

deflection?

2.6.2,3.1

2.6.2.3.2

GC/MS Analysia

If the acreen is from the medive level
preperation, caleculate the dilutienm
necessary to roeduce the mpjor paaka Lo
between 5CY and 100X full ecale deflec-
tiocn, Use thia dilution factor teo diluce
the extract. Thia dilution ia analyzed
by GC/MS for extractable organics.

If the screen 1a from the low level
preparacion, discard the extract and
prepare s sample by the pedium level
method for GC/ME analyais.

Use the information from 2.6 to perform the GCﬂHEuanelynin of

axtracrables In Section IV, ANALYSIS, paragraph 2.

b =62
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IV.

BOTE: The imm 10 column cited on page
D-124 a5 Column 1 will not adequately

weparate dibutyl chlorendate and andrin,

J.3.1.1.2 Column 2 = Gas Chrom @ (100/120 mesh) or
aquivalent coated with 31X OV=~1 or equiv~
alent packed 1in a 1,8 m long x 2 mm 10 (6

mm 00) glass tolumn.

3.3.1.7 Coufirmation column only. Celuma — 30 m X Q.25 mm
10, 0.15 mitron film thickneas, bonded=-phese ailicone
toated, fused ailica capillery column {J&W Sciencific

DB-5 or aguivalent).
3.3.2 Belanca-analytical capeble of accurately weighing 0.0001 g.
Beegeutn

3.4,1 lapoctane (2,2,&trimechylpentane), hexane, ané toluene =

Papticide guality or sguivelent.

3.4,2 Stock prandard solutions (1.00 ug/ul) - Stock atandard solutiom
can be prepared from pure standard materisls or purchaaed sa
certified solurions.,

3.4.2,1 Prepare stock atandard asolutioms by accurately weighing
abour 0,0100 grams of purs material. Dipaolwe the
saterisl in roluene, dilute to volume ip & 10 ml
volumetric flagk with iscoctane. Llarger volumes can
be used ar the convenience wf the aocalystr. 1f compound
puricy 1ie cercified at 96X or greater, the weight can
be used withont correattion to calculare the coucentra—
tion of the stock atandard. Commercially prepared
etock standards tan b used at any concentretion If
they are traceable to EMLS/LY supplied standards.

D - 111
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2.4

2,5

2,3.2.2

GC Calibration

Il1,

Frepare a working standard mixture of the three com

pounde in methylene chleoride. Tha concentration must
be auch that the volume injected equals 50 ng of each
componnd, The storage and stability reguirements ere

the same ag specified in 2.3.2.1.2.

2,4,1 At the beginning of each !2 hour ahifr, inject the GC calihra~

tion atandard. The following criceris mast ber

2.4.1,1

2.4.1.2

2.4.1,3

GC/FID Screening

Stgndardized for 30X full ecale response from 50 ng

of phenanthrane,
Adeqnartely weparetes phenol from the solvent front.

Minimum of 25I full scale response for 50 ng of
di-n—octylphthalate.,

2,5.1 Suggested GU operating conditions!

Initial Column Temperature Hold = 50*C for 4 minuces
Column Temperature Program — 50 = 280°C at B degrees/min.

Final Column Temperaturs Hold = 2B0°C for & minucea

Injector - Grob—type, splitlaas
Gample ¥olume — 1 ul = 2 ul
Carrier Gas - Heliom at 30 cofaec

2,5.2 Inject the GC calibracion atandard and ansure the criteris

specified in 2.4 are met before injecring sanplas. Eatimate

_the reeponae for 10 ng of phenanthrane.

b - 80



3.3

Iv.

Calibraticm _ -

3.5.1 The gos chrosstographic aystem must be calibrated using the
external stansrd technique for ell pecked columms used for

quentitarionm,
3.5.2 Excerual standard calibration procedure:

3.5.2.1 Prepare calibration standards at a minimum of
three concencraticn levels for each parameter of
intereat by adding volumes of cone or more atock
etandards to & volumetric flask and diluting to
volume with hexane, One of cthe external atandards
ehould be gt & concentraticon oear, but above, the
MDL and the other concentrations ahould correspond
to the expected range of concentratfons found in
real sapples or ahopuld define the workling range
of the detector. Thie should be done ©n each
quantication columm end eath inafrument at the
beginning of the contract pericd and each time
a new column is {inatalled. The data must be
retained by the laboratory end made avallable

for inspectfon during en-site evaluations.

3.5.2.2 Uaing injectione of 2 to 5 ul of each calibratlion
atandard, cabulate peak haight or area responses
against the mass injected, The results can be
oaed to prepare a calibration curve for each

compound .

D- 112
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1.6.23

111.

Sample Analyais

Froceed to Section IV ANALYSES, paragraph 1. "GC/M5 Analysis-
of Purgeables.

2. Secreening of Extrecrable (Semivoletile) ﬂrgnnlc Extracts

2.1

2.2

2.3

Burmary of Method

2+1.1

The solvent extracts of water and sedipent/scil are screeped on
a gao chromatograph/flame fonitation detector (GC/FID) veing a
fused ellica capillery c¢oluon (FSCC)., The resulte of rhe screen
will determine the concentratiuvn of extract taken for GC/MS
Analysie.

Apparatus and Materials

2.2.1

Gas chromatograph — An enalyticsl ayatem complete with a tem-
perature programpable gas chromstograph and all required acces-

soriea Ipcluding eyringes, snalytical columns, and gases. The

injection port muat be designed for on=colupm Injection when
uaing packed columne and for eplitleas injecrtion when using

capiliary colupns.
2.2.1,1 Above GC equipped with flame ionization detector.
2.2.1.2 GC enluon ~ 30 m x 0.32 mm, 1| microo filw thickness,

milicone coaced, fused ailica capillary column (J & W
Eclentific DE-5 or equivelent).

RBeagents

2:3.1

Methylene chloride — pesticlde residue sanalyais grade or

equivalent.

D~ 58
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3.6.1.1

J.6.1.2

IV,

Injact Individual Standard mix A or B and &l) multi-~

response pesticides/FCBs at the beginoing of each =

24 hour sequence. (Sae paragraph 3.6.2.2.2.) To
establish the daily BT window for the pescicldes/
PLBs of interest, use the absolute RT from the above
chromatograms as the mid-point, and + three times the
atandard deviation calculated in Exhibit E for each
compound, Individual Scandard mix & or B 15 anelyzed
at the beginning, at l12-hour ifotervels througheout

the analyelse, sod st the end. Any peaticide outside
of its establighed time window requires immediate
Investigacion and cortection before continuing che
analysis. The lsborstory must resnalyze all affectad

sacplea.

Ssmple analysia of extracts from Section 11, SAMPLE
PREPARATION, can begin when liocesrity aod degradatiom
0A/QC criteris specified in Exhibit E have been met.
Analyee groupe of 3 samples., Evsluarion mix B or the
lndividual Standetd mix A or B mukt be alceTnately
regnalyeed after each group., If a multi~tespoose
peaticide /PCB im detected in efther of the preceding
groups of 5 samples, the sppropriante multi-reaponse
peaticide /PCE may be auhstituted for Individusl mix
A or B, The alternating standard's ratfos of the
responge to the mmpunt injectad wust be within 15X of
eech other (20X for confirmstion runs)., Deviacious
larger than 131 require tbe laboratory teo repeat the
szoples analyzed in between. The 152 priteria per—
taine only to compounde being quanticsted. Ssmples
et alpo be repeared if the degradstion of DDT
andfor endrin axceeds 20X respectively omx tha daily

intermittant znalyeis of Evaluatien stsndard moix B.

D=-114
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I1I.

1.5,2 lpject the aspe volume of hezadecane extract sp the sxtracted
standard mixture o 1.5.1. Use the GC conditions specified in
la2ul.2.

1,6 Analvtical Decision Polnot
1.6.1 Mater

1.6.1.1 Compare the hexsdecane sample eatract chromatograms
against the reagent hlaok sand excracted standard
chromatograms «

l.6.1.1.1 If oo peaks are moted, other than those
e#leo in the reagent hlank, snelyze a 3 sl
water sagple by purge and trap GC/MS.

lebo.l.1s2 If peaks are pressst prior to the n-dode-
cane and the aromatics are distinguiahable,

follow Option A (l.4.2.1). &1
=

1.6.1.1.3 If peaks aTe present prior to the n-
dodecane but the aromatics absent or
fodistinguishable uee Option B aa follows:
If all peaks sre €3I of the n-nonane,
anslyse a 5 sl water aaaple by porge and
crap GC/MS. 1 soy peaka sre 33T of the
p-pomana, meesurs the peak haight or artea
of the majoT peak aod ealculata the diln-

tico factor sas follows:

paak area of sapple major peak X 5D=dilution

peak area of o-nonane facror

The water asmple will be diluted osing the
colculeted factor fuat prior to purge aod
teap GC/MS analysia.

b= 56 5/84



IV,

Z24-Hour Sequence for Pesticide/PCB Analysis:

bample or Standard

l.
2.
5.
4.
5.
6.
7.
B,
9.
1.
11.
12.
13.
14,
15,
14,
17,
18,
1%,

20,

Evalustion scandard mix A
Evalustion scanderd mix B
Evalusticn atanderd mix C
Individunsl standard mix A%
Individual standard eix B*
Toxaphene

Tech. chlordane

Aroclors 1(H6/1260

Aroclor 122]

Aroclor 1232

Aroclor 1242

Aroclor 1248

Arpclor 1254

5 samples

Evaluatlion atandsard miz B

5 asmples

Individual stendsrd mix A or B

5 samples

Bepesr the above zequence atarcing
with Evaluation Scandard Mix B
(atep 15 above),

Pesticide/PCB analyals smquence mast
end with Individual Standard mix A
or B regardleee of number of samples

anzlyeed.

* Thege way be one mixture (me¢e parsgraph 3.i.3).

D~115
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I1I.

1. Bereening of Hexadecane Extracte for Purgeables

1.1

1.2

1,2

1.4

Sumcary of Mechod

l.1,1

The hexadecene axtracts of water and sediment/aoil are screeped
on a gas chromatograph/flape lonixation detecror (GC/FID). The
rasults of the sereen will determine if wolatile organics are

to be anelyzed by lov or medium level &CM5 proceduree,

dpparatus and Materials

1.2.1

l.&,1

Gas chromatograph — An analytical eyatem complete wich gas
chronatograph euitable for on-column Iinjection and all
required accaseories including syringes, analytical ecolomwns,

gasee, detector, and strip—chart recorder. A data ayeren ie
cecommended for messuring puak arase.

}.2.1.1  Above GC squipped with flsme ioniszation detactor.

1.2,1.2 GC column = 3 w x 2 mm ID glase column packed with
10 OVv-10]1 on 100=120 meeh Chromoeorh W-HF (or equiy-
alent). The column tempersture should be programmed

from BO*C vo 280°C at 16°C/min. and hald ar 2B0°C for
10 minutes.

Reagencs

HBexadecane - peaticide reeidue analysis grede or squivalent.

Limitacione

The flaze ionizetion detecror variea considerably in aensi-
tivity when copparing arcmatica and halogeneted methascea and
ethanee. BHalomethanee are sapproxlmately 20 X laas aenajitive

D - 54
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3.6.3.2

31'&-3-3

Iv¥.

Tentative identification £p when the unknown's retep=

tion time matches the retention time of m Corresponding
etanderd that was chromatographed within a 24 hour

period.

Determine 1f any pesticides/PCBs limted io Tahle 7 mre

present.

The PCH chromatograms in Figure 6~12 mhould

be helpful for partern recognition.

aiﬁ'l!':l-l

3.6.3.3.2

3.6.3.3.)

3.6.2.3.4

If the remponse for any of these compounda
is 100X or lemm of full mcale, the extract

im ready for confiraarion and quenticatioo.

If the responae for any compound is greater
theo 100X of full mcale, dilute the axrract
geo that the peak will be berveen 50 and

100X full mcale end reanalyre oo the pecked
¢clumm. Uee thie dilution eslac for confir-

mation anod quancitarion.

For dilution » 10 fold, Alseo iojectc an
aliquet of a dilution 10 fold more concen-—
traced ¢o determine 1f orfher compounds of

foteresr are present at lower copcantrations.

Conputer reproductions of chromatograms
-aniﬁullted t¢ snBure mll peﬁka BT DN
ecale over a 100 fold renge are ao accepced
pubsticute., However, thia cao be no greater
than 8 100 fo0ld range. Thie im to prevent
retenrioo time whifte by column or detecror
overload., Linesrity ouat be demonecrated
over the 100 fold range ueing higher

concentrations of the svaluation mixture,

P~ 117
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6.1.2

6.1.3

1. b

Transfer approximately 1 wl of the bezadecans layer to s 2.0-ml
GC vial. If sp smuleion is present aftar sbeking the sample,
break 1t by: . - -

¢ pulling the emulsion through a small plug of Pyrew glass
wool pached 1in & pipet, or
o tmosferring the emulsicn to a centrifuge tobe and cen-

trifugivg for several miouces.

Add 200 ul, of working standard mixture Fl and F2 to ssparate
40 ul portions of reagent watsr. Follow steps 6.1.1 - 6.1.2
beginning with the immediate addition of 2.0 al. of hexadscane.

6.2 Sediment fSoil

6.2.1

6.2.2

Add approximately 10 grame of aoil (wer weight) to 40 ml of

reagent Water in a 50 ml centrifuge tube with s ground glass

stopper of teflon—lined cap. Cap and ahake vigorously fur

one minute., Centrifuge the capped flaak hriefly. Quickly iE? '
transfer supernatent water to &4 30 nl volupetric flask

equipped with & ground glass sfLupper.

Follow 6.1.1, starting with the sdditicn of 2.0 sl of hazade-

7. GBample Analyeis

The sample ia ready for GC/FID Screeping. Procaed to Bection 1lll,

SCREENING, psregraph 1, screeniug of Hexadecaoe Extracts for Furgeables.

D - 52
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3.7.2

3.7.3

Iy,

Teble 7 provides emanmples of operating conditions for the gas
chromstograph., Separation should be > 25T resolution between
peaks. This criteria muat be considered when determining _
whether to quantitate on the Primary Analyais or the Confirma-
tion Analyeie. When thie cricteria canoot be met, quantitation
ie adversely affacted becaume of the difficulty 1o determining

where to establish the base=line,

All OC ppecified in Exhibit E muet be adhered to, i.e., the > 12
min, retention time for 4,4'-DDT, end the specified criteria for
4,4*=DDT and endrin degradaticn, linasrity, calibration facter

for etandarda, aod retention time shift for dibutylchloreodace.

Inject 2 to 5 ul (1-2 ol for capillary columne} of the aample
extract aod standarda uping the solvent—flush technigque or auto
sanplers. Ome vl volumes c¢an be injected only if automstic
devices are employed. BRecord the volume injected to the nearest
0.05 yL pnd the total extract velume. The detector attemuatlon
must provide peek responas equivalent to the Frimary Anslysls

reaponse for each compouod to be confirmed.

3.7.3,1 Begin the Coofirmstion Analysis GC segquence with the
three concentratioo levala ¢f Evaluatiem Standard
Mixe=s &, B and C. The axception te this occurs when
toxaphene and/or DOT aeries are to he confirmed and
qunancitated. There arsa four combinations of pesti~
cides that cpuld ecceur, therefore, the following

sequences must be followed depending on the situacipon.

3.7.3.1.1 Toxapheoe only — Begin the sequence with
Evaluation Mix B to check degradation,
followed by three concentretion levels of
toxaphene, Check linesrity by calculsting
X RSD., If < 10X RSD, use the appropriate

equation in paragraph 3.8 for caleularion.

D~ 118a
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3.

L,

II. D

Interfer=nces

3.1

Method interferences way be caused by cootaminants iv sclvents, -
redgents, glassvare, and other sample procesding hardware that lead to
discrete arcifaces and/or sleveted haselines io the total ion current
prefiles. All of these materisls must be routinely damonstrated to be
free from ipterfarences woder the conditioos of the snalyaim by running
labotratory reagent hlanke & described in parsgraph 8.5, Matris inter-
ferepces 3ay be caused by contaminents chat are coextracted from the
sample. The exteot of matrix ipterferences will vary cooaiderably from
source to gource, depending upon the matnre nnd diversicy of the

industrial complex or municipality beipg sampled.

Appatatue and Materials

-~ d4al  ¥igle snd cape, 2 wl for G suto sanpler.

4,2 Volomerric flask, 30 ml with ground glaws stopper.

4,3 Paspteur plpets, dispoaable,

4.4 Ceorrifuge tube, 30 ml witb ground glaar mtopper or Teflon=lined
ACTEV CEps

4.5 Balance — Anslyrical, capable of sccurately weighing 0,000] gm.

Rengent e ]

5.1 Hexadecane snd methanpol=-pesticide residue analymis grade or squivalent.

5.2 Reagent water = Reagent water iz defiped me water im which so ioterfer-
ent 15 Dot obeerved at the MDL of each parameter of ilotersst.

5.3 bEGtandard mizture fl containlng hentene, toluene, stbyl benzene and

xylene. bLtandard miature #2 contalning n-nonane snd n~dodecane.

b= 50
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J.7.3.2

3.7.3.1

IV,

If none of the DDT peries ie to be quanci-
teted and DDT exceeds the 10X RSD, einply
record the I RSD on the proper form.

Any time toxaphene 1 to be quantitated,
follow 3.7.3.1.1.

After the linearity atandarda requirad in 3.7.3.1 are
lojectad, comtinue the confirmation analysis injaction
agquence with all compounds centacively identified in
3.6, to eargblish the daily recencion time windows.
{5ee paragraph 3.6.1.1.) Analyze all eonfirmariem
scandarde for e cass at the beginning, at intervals
specified in 3.7.3.3, and at the and. Any pesticide
outeide of 1te eatablighed retencion time window
requires iomedisce invastigation and correction
bafora continuing the analyeis. The laboratory amust
resoalyze all sawplea Eollowing the stendard thst

axceeds the eriteria,

Begin Injeccion of saoplas at thie point of the
Confirmetion Analyeis sequence, Analyze groups of

5 seemples wicth a standard pertaining to the ssmples
after each group (Evaluation mix B is required afrer
each 10 ramples}. The alternating etandard's ratios
of the response to the amount injected wust be within
151 of sach ocher if quantitacion ia performed.
Deviations larger then 15X require rthe laboratory te
repeat the semples analyead following the stendard
that exceeda the criceria. The 15X criteria oemly
pertains to compounds being quanticated,

1f more then one standard 15 required to confiro
all compounde tancetively idenrified in rbe Primary
Analyeig, Lnelude an sltearnate standard after each

10 samples.
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i.8.13.1

I1. €

Add 5 mL distilled water and shake for at lsast 1 min.

Allov the wanple to stand for 5-10 ain. and remeve the -

bexane layer (cop) for amalysfia. Concentrate the hexane
to 1.0 mL aa per patagraphe 2.7.]1 and 2.7.3 using hemane
where methylena chloride 1o apecified. Ths temperaturs
for the water beth should be about B0*C for the micro
Enyder column column technique. Continue as outlioed

in patagraph 1.8.%.1.

D - 48
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3.7.4.2

3.7.4.3

J.7.4.4

I,

Quaptitstion muet be on the packed column chromatogram
(primary or confirmation) that provides ghe best

aeparation from ioterfering peaks.

3.7,4.2.1 CQuantictation of technical chlordane,
Weacheriog and/or different formulations
of chlor dane may modify the technical
thlordane pattern ghowm in Figure 3. If
che chlordane pactcsrn in a sacple 15 sim~
ilar te Figure 3, ufe & technicesl chlordane
stacdard for quancitation, If the pettern
ip different but gamma and alpha chlordane
are present, ose gamma and alpha chlordane
acandardse for calculstiom, cotal the
results, teport under technical chlordane
burt footoote the data as calculated waing

gaune and alpha chlordane.

Computer reproductions of chromatograms manipulsted
to engure all peaks are on scale over & 100 feld
range 1s eccepcable. However, this cao be ne greater
than a 100 fold range. Thia i co prevent rerention
time shifts by column or detector overload. Alao,
peak reaponae must be >25I nf full scale deflectiorn
to allow vipual pattern recognicion nf mulcicomponent

compounda and individual compounds must be visible.

If idenrification of compounda of intereat are pre-
vented by the preaence of incerferences, further
cleanup 15 required. 1f aulfur i1s evident go to
“Sulfur Cleanup” in Seccion 11, B, Bample Preparation
for FPeaticides/PCBs.

D= 120 Rey: 9/64



II. C

internal wall of the tube wust be rinsed down saveral times with
methylene chloride (hexene for pesticides smalysis) duripg the
operation, and the finsl volume brought to 0.8 sl Iil:-h I.ll:h]’].ene
chloride (hsnane for pesticide analyeis). Duripg evaporation,
the tube solvent level wmust be kept below the wmbter level ol the
bacth. The gxtract must never be allowed to hecome dry. 1f GPC

cleanup wae nead, thie 0.8 sl represents & 2 times diluticn to
account for only balf the extraet going through the GPC.

2.7.4 Erore all extracts at 4°C in the dark in Teflon-sealed containers
until all snalyses ate performed.

2.8 Penti:idh"PEB»
2:8.,1 Alunins Column Cleanup

All sasples must be taken through this clagony tecnhique to
eliminate BRA surrogates that will interfere in the GC/ECD e

atalyeip. "L)

2.6.1.1 Add I gx of activity 1II peutral aluaina to the 1O ml
chromatbgraphic column. Tap the eolumn to settle the

aluming. Do pot pre-wet the alumina.

2.8.1.2 Transfer the 1.0 xlL of bexabe/acetcne extrart from
paragraph 2.7.1 to the top of the slunina using a
digpcosable Pggteur pipet. Collect the eluate in a
elean, 10 ml concentrator tube.

2.B.1.3 Add ] ml of hexane to the uriginal extract concentrator
tube to ripse it. Transtfar these rioaings to the alum~-
ipa column. Elute the column with an additional ¥ =l of
hexspne. Do mor allow the column to go dry during the
addition and alution of the mapple.

D - &b
5/64



l,8,2

J.8.3

Jnanﬁ

IV,

¥y = ¥Volume of low level toctal axtyact

(Use 20,000 uL or a fector of this when dilurioms

are sade othar than thoss accounted fnr_Peluw}:

0 1/20 total sxtract teken for pesticide analysis
(derived from 0.5 =L of 10 ml sxtract)

o final concentracion to 1.0 =l for pesticide
aoalymis

- or = V¥, = Volume of medium level total extract
(Use 10,000 ul or s factor of this when dilutions

are wmade.)

D = 100 ~ X moisture (I wolsture from Section II. €.)
100
Wg = Welght of pemple extrected (gm)

For mulcicomponent wixtures {chlordene, roxaphene and PCHe)

meceh retention times of pesks In the standards with peaks in
the sample, Quentitate =very 1dentifiable peak (D501 of che
total area must be used) unless interference with individuval
peekp peralst after cleanup, Add peak height or peek area of
each identified peak in the chrcmacogrem, Celeulate as total

response in the sample versus total responas in the scandard.

Calculation for surrogate and matrix splkes recovery.
Percent Recovery = Qu X 1001
o
Whera: Qg = quantity derermined hy acelyais
Qa = quantity added to semple.

Be pure ell dilurions are taken inco sccounc. Sadiment/ecil has
8 0 cime dilution facconr bullc inte the merhod when accounting
for one-twentieth of extract taken for pesticide analysis and
final dilutiou reo 1 mlL.

Report resules iu micrograms per litar or micrograms per kilogtram
withoutr correction for recovery data. When duplicate and splked
samples are anslyzed, report all deta obtained wich the sample

Teaulta.

D - 122 Rev: 1/B5



2.7

I11. C.,
Eplitting of Extract and Final Concentration B -

BOTE: If only pesticide or BNA anlaysis is to bw performed on a ammple
only che appropriate surrogatas for thet fracrion whould be sddad am

per parsgraph 2,.5.2.3 {and only :pprdprilte matrix mplkes for duplicace
matTix spike ssmples), The 1O al extract resulting from paragraph 2.5.8
should pot be mplit as demcribed in paragrxph 2.7.1, following, but
ahould be concentrated sg followa: to 1,0 al for BHAs (pot to 0.8 mb

aa in peragraph 2.7.2). However, for peeticidea/BCBs, follow 2.7.1 as
written, because of the limited clemoup capacity of the wicro alumina

column.

The alumina clean-up for pesticides 15 atill requirad when BRA

BuTrogxtea Are not present in order ro remove poler interferents.

2.7.1 Transfer 0.5 aL of the 10 ol mechylene chloride extract to s
fepeTate concentrstor twbe, Add 5 al of hexane and a silicou
carhide boiling chip And wix using vortex wixer, Attach a
two-hall wicro-Snyder colusn, Pre—wvat the Soyder columm by
adding 0.5 oL of hexane to the top of the column. Place the
K=-D apperscum on a hot water bath {B80°-90%C) mo that the

conceotrator tonbe in

D = 44s
Eev: 1/BS
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IV,
Tl-ble 7.

Chromatographic Conditions for Pesticides/PCBs™
Typical Retention Time (min)

Parameter Coluom 1* Column 2
alpha-BHC 1. 45 1.64
Eamma-HHC 1.86 1.94
beta=HHC Z.18 1.76
Heptachlor 2,27 3.2l
delta=-HHC 2.55 2.01
Aldrin 2.76 &.0]
Beptachlor epoxide 4,11 4.98
Endosulfan I B, Gb 6.26
&, 4"=DDE 6.37 7.51]
Dieldrin 6.74 7.38
Endrin B.25 B.35
&,4'-DDD 10.08 .53
Endosulfan 11 10,14 8.15
&4, &'-ppT 12.06 12.75
Eodrin aldehyde 13.64 9.53
Endoaulfsn sulfete 16.73 11.09
Endrin ketone 22.70 -
gamma Chlordane 4.717 5.74
alphe Chlordane 5.24 6.3%
Toxapheoe wr mr
Aroclor=-)014 mr : mr
Aroclor=1121 ot mr
Aroclor-1232 Br mr
Aroclor-12 42 mr wr
Aroclor-1248 mwr mr
Arcclor-1254 er mr
Araclor-1260 mr mr
mechoxychlor 14.07 19.60
dibury]l chlorendate 2].B0 27.11

Column 1 econditions: Gas Chrom Q (80/100 mesh) or equivalent coated with 1,5%
Ov-11/1.5%5% O¥-210 or equivalent packed in a 1.8 m long x 2 mm 1D (& e&m OD)
Elass columm with 5% mechane /951 xrgon carrier gas at a flow rate of 30 ml/min.
{RP 5B80) Column temperature, isothermal er 192°C.

Column 2 conditiona: Gas Chrom @ (100/120 mesh) or equivalent coated with X
0Y-1 or equivalent packed in & 1.BE » long x 2 mo 10 {6 mm OD) gless columm
wicth 51 methane/%5% argon carrier gss at a flow rere of 30 ml/min. {30 ml/min
makeup ges). (Tracor 222). Column tewperature, isothermsl ar 194°C.

Capillary columm conditf{omsz 3 m x 0.25 mm 1D, 0,25 film thickness, fused
silieca DB-5 or equivalent splitless mode _
Helivm ecarrier gas: & ml/min at 2B0°C snd 25 P51
Septuw purge: 15 wl/nin
Split wvent: oone
Initial temperature: 1460°C, 1oitial hold - 2 min
Program at 5*C/win
Final temperature: 270°C, final hold - & min
Injeccion port temperatore: 225°C

*GC condicions for attached chromatograms {not conCract requiremenca)

KOTE: Zmm 10 coluwn with BO/100 mesh does not adaquately resclva dibutyl chlorendare
and endrin ketone,

D - 124 Rev: 1/85
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QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS
BECTIOR 1 -~ IKTRODUCTION AND SCOPE

The purpese of the Quality Assurance/Quality Control (QA/QC) program out-
1ined here 18 the definition of procedures for the evaluation and documentation
of gpubsavpling, snelytical methodologiea, end the reduction and reporting of
data. The objlective 19 o provide o uniform baais for subsavpling, sezple
handling, instrument conditien, methods contrel, performance evalustion, and
sanalytical data generation aod reporciog.

The scope of the progran ie for ell laboratory operations (from saaple
raceipt, through analysis, to data reduction/raporting) applied to trace
organice sampleg. The sacope includes those audit procedures ussd to evaluate
the application of the procedurea dafined within this QA/QC program.

E-2 5/84
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* Explain the cause of missing daca.

Demonstrate the validation of data esch time they are recorded,
calculated, or transcribed.

To mccomplish these objectives, Standard Opersting Procedonres should
address the major elementa upon which the finsl quality of the contractors work
depends. Generslly, these ioclude but are por limited to:

1. Organization snd personnel,

2. Facilizies and sqnipment,

3. Anslyticael methodology,

h. Sample ecustady procedures,

5. Quslity controcl, and

6. Data handling.

A conprehensiva, vell-wricten QA S0P will address asch of these essentiel
sspects of GA. 1In the followicg descripticns these aix major avreas have begn
dividied inta sob—elamenta, where applicabla.

ORGANIZATIQN AND PERSONNEL

QA Foliey and Objectives = Each organizstinn should have s written
quality assursnce policy that should be made known to all orgscisation
psrsonnel. Objectives should be ssrabliahed to produce data that meer con-
tract reguirementa In terms of completsnesa, precisicn, sccuraty, Tepresen-—

tativeness, docunentarion, and comparability. The SOP should tequirs the
prepestation of a specific QA plan for the analysia.

QA Organizerion = The orgacisstioo and management of the QA fnoction
should be desctibed ip the contractor's 50P. Heporring telstionships snd
respondibiliries should be elesrly defined. A QA Coordinator or Bupervisor
should be sppoinred and his responeibilities establiahed. A description of
the QC peperwork flow should be aveilable. There should be a clear deeigna-
tiocn of thoae who ste authnrtired to approve data and tespulrs. Hesposibilities
for takiag corractive accion should be ameigned to appropriste mansgement
peTeonnel.

Pateonnel training - It is highly desirable that there be & treining
prograa for employees. This systenm should include motivecion towsrd produc-
ing date of acceprable quelity and should involve "practice work™ by the new
euployee. The quality of thia work can be Immediately verified and die-
cussed by the supervisor, with appropriate corractive sction taken.

Document Conttol and Bevisions = The SOF should incluvie a sayetea for
docooenting:

E-4 5784
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SECTION IT — GENERAL QA/QC CONSIDERATIOR

The contrsctor should have s wricten QA/QC BOF which describss the in- -
house procedurss that he employs to guarantee, to the sxtent possible, the
qualicy of all analysis sctivities. It should describe the quality sssurance
and the quality cootrol procadures usad during the aunalysis.

Zach contractor should prepars his own 50Fs to auit the nesds of hig
orgsnization as he has best detsrninad. Thera is, hovever, a rscomzmended

* ecomprehenslive QA/QC SOP. A QA S0P should contain asssential slezents. Thess

aasentiel elementa are described in this section. In addicion, a cbhacklist
has heen prepared to aid the EMSL~LY in raviewing the laborstory's QA pro-
gram snd to facilictate fasdback to the contractor on tha auicability of his
progras with respact Lo contfact rsquirements.

ELEMENTS OF & QAfQC SOP

All routice Isborstory tseks ahould hsve writtan QA/QC Stenderd Operating

Procaduras. Stenderd Oparsting Procedurss should bs detsiled documents describ-

ing vho does whet, when, vhere, how, and why. They should bs sufficlancly
conplece and detsilad to ansura:

* Pata of known quality and integrity are generated.
The minimum lows of Jata dus to out—of-contrel condicions.
Scandard Operating Frocedures will ba:

* Adequate to sstablish the traceability of stendarda, instru—

sentation, saxples, end snvironmental daca.

Simple, so » user with basic educstion, sxperience snd/or
training can properly usa them.

. Conplete enough a5 ths user follows ths dirsctions in a stepwise
WmATIONT «

. Consistent with sound scientific principles.

Consistent with current EPA regulatioms, guidelines, end
contract requirements.

* Consistent with the instrument aanufsctursr's apecific inptruc-
tion manuals.

standard Opsrating Procedurss will also provide for documentstinn suffi-
clently complete to:

* Record the performance of «ll tsske and their rassults.

E-}3 5/84 Eev



Feedback and corrective sction = The S0P ghould epecify the corrective
action that is teo be taken when an analytical or asupling error is discovered
or the snalytical ayster is determined to be out of contral. The SQF ahould
require documentacion of the correcive setion and notification of the analyst
of the error and correct procednres.

-

EAMPLE CUSTODY

Ssmple custody ip & pert of any good lsboratory or field operation. Whare
sanmples may be nesded for legal purposea, "chain-of-cuatody” procadures, as
defined in Exhibit F must be used. Howevar, st s mininum, the following sample
custody procedures should be sddressed in the QA/QC SOF.

CHAIN-OF-CUSTODY IR LABORATORY OPERATIONS

L4
ldentification of reaponsible party te sct ae sample custedisn st the
laboratory factility suthorieed to eign for incoming field ssmplas,
obtain documenta of shipgent (e.g., Bill of lading mumber or mail
receipt), and varify the dats entersd onto the aample custody recorda.

Provision for a lsbeoratory aample custody log coneisting of serially
ouzbered standesrd lab-tracking report sheets.

Specificetion of lsboratory ssople custody procedures for sample
handling, storege and dispersenment for analysis.

QUALITY CONTROL

Quality Centrol Procedures = The quslity control procedurea used during
analyeis should be described and must conform to those described in Exhibit E.
Tha quality econtrol checks routinely performed during sample snslysia include
raagent blank analysia to establish snalyte levels, duplicate snalysis to
sstablish analytical precision, spiked snd blenk sample analysias to deter—
‘mine analytical sccuracy. Tha frequency of thase quality assurance checks sre
defined in the contract. Limits of acceptance or rejection sre alsc definad
for analysia snd control charta should be used. Confirmarion procedures should
be described in the SOP.

Contrel Checks and Internal Audita = A good S0P will wmake provision for
and deacribe control checks and internal sudica by ths contractor. Several
approaches ste used feor coobtrol checks. Theae include:

1. [Reference naterial snalysis. Anslytical rafersnce materials ara
svailable from several commercial snd govarnmant sourcea, or they
may be prepared in-house. The chemical snalyais of these materisls
haa baen well establiahed. Such materials can be analyzad along
side routiue samples and the rasults used to check the sccuracy of
snalytical procedures.

2. Blank snalyaia. The proceduras snd the frequency of blank gnalyses
are defined in tha contract.

£t 5/84



1. Calibration procedurea,

2. Analytical proceduras,

3. Computatioual procedures,

&, Quality control procedures,

5. Bench data,

G. Dperstlng procedures, of any chenges to thess procedurea, and
7. Laboratory motebook policy.

Procedures for wmaking revisions to rechnical procedure or documents Bust
be claarly defined, with the liose of authoriry indiceced. Procedural revisions
should be written and distributed to all affected individuels, thns ensuring
fmplementation of changes.

FACILITIES AND EQUIPMENT

, Procurement and Toventory Procaduras — Purchaging guidelines for all
equipment and reagents having mo effact on deta quality ehould be well-dafined
so0d documented. Similarly, performance specifications should be documented for
all itens of equipment baving an effect on data quality. Ounce any item which
is cricical to the snelyais such es an in situ instrumént, or reagent is received
and aceepted by the orgenization, documentation should be retained of the type,
age, and acceptence stetus of the iren. Reagents should be dated upon recelpt
in order to eatablish their order of uoe end to minimize the poselhility of
excaeding their useful shelf 1lifs.

Preventive Maintanance = Preventive maintenanca procedures should be
claarly defined and written for each measurement system and raquired suppor:
aquipment. When maintensnce activity is necessery, it should be documented on
standsrd forms maintained in logbooks. A hiatory of the maintenance record of
aach systen serves ag su indication of the sdequacy of nainteuance echedules
and parta lnvenrcry-

ANALYT1CAL METHODOLOGY

Calibretion snd Opersting Procedurss - Calibracion is ths process of
establishing the relationshlp of a mespurement aystem output to & known
stinulus. 1n essence, calihration 1s & raproducible vefersnce point to vhich
all sapple measuresents can be correlated. A sound calibretion 50F should
include provisions for dJocumentation of fraquency, conditions, standerds, and
records reflecting the calibration history of s measurement system.

The accurecy of the calibration standarde 1s en Inportent point to conslder
since all data will be in referenca to the atandards nsed. An SOF for verifyling
the sccuracy of all working standetrds againet prisary grade standards should be
routinely followed.
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BECTIOR 111 -~ QA/QC REQUIREMERTS

This Section outlines the sinimwe qualicy control (L) operatiocns pecesgary
to eatiafy the analytical requiresents associated with the detarmination of
organic HSL compounds ip water apd soil/sediment sapples. These QL operacions
are as follown:

. Docunentation of GC/MS Mees Calibration and Abundance Fattern

. Documentation of GC/MS Responee Yactor Stabilicy

. Internal Standard Respozse and Retention Time Monitoring

. Resgent BElank Apalyeis

. Surrogate Bplke Eesponas Monltoring

- Hatrix Spike and Katriz Spike Duplicates Analywia

. Specific QA/QC for Peaticids Analysis

Part 1 Tunipg and GC/MS Maps Calibracion

1.0 SUMMARY

Prior to initisting any Bo—going date collection, it is pecepsary
to astablish that a given CC/MS meets the scendard meap specetral abundance
criteria. Thia is accoaplished through the snalyais of Decafluororri-
phenylphosphine (DFIPP) or p-Bromcflucrobenczena (BPE). The ion sbundance
eriteris for each calibratien compound MIST be wer before sny samplas, blanks
ar standards cao be spalyzed.

1.1 Decaflunrotriphenylphosphioe (DFTPF)

Each GC/HS system used for the apalysis of semi-volatile or pesticide RSL
corpounda muat be hardware tuned to weat tha abundance criteria listed in Yable
1.1 for a 50 ng injectian of decaflunrotriphenylphosphine (DFIPF}. DFTFP may
be analy:ed aeparataly or as pert of the calibracinn atendard. TYhe critaria
muat be demonatreated dafly or for sach twelve (12) hour period, whichever
more frequent. DFTFP puat he injected to meer thia criterion. Background
subtraction should be atraightforvard and designed ouly to eliminate colimp
bleed ar inatrument background fons. Background subtraction acrions resulting
in spectral distortions for tha sole purposes of waeting the contract specifica-
tions are contrary to the objectives of Quality Assurance and ara unacceptable.

1.2 Docusencation

Documentation of the calibration must be provided in the form of a
bar graph plot and as a vass listing. {5ee examples in Piguresp 1.1 and 1.2.)
(Uae of specific manufactnrer’s insptrmentation and daks output for example(s)
does oot imply any andnraenent by the USEPA.)
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3. Matvix spike sanalysis. The procednres snd the frequency of matrix
spike snalysas are definad in the conkract.

4. Duplicete snalyais. The procedurss sod the frequency nf duplicate
analyses sre definsd in the contract.

5. lnternal sudits. laternal sudite should be periodically conducted to
svaluate the functioning of the QA 50P. This {pvolves an independent
check of the performance of the laboratory analysts to determine if
prescribed procedurss ure closely followed.

DATA HANDL1KG

Dats Handling, Reporting, snd Recordhkeeping — Data hendling, reporting,
and recpnrdkeaping pruteEUIEI should ba described. Dats hendling and reporting
inclndas all procedures usad to racord data on standard forms, and in labora-
tory notebooks. The reporting format For differsor types of bench deta should
be deperibed and the forms provided. The contents of notsbooks ahould be

lptcifllda

Recordkeeping of this type mervas at least two useful fnnetions: {1} it
gakes possible the resnalysis of 2 sat of deta at o futyre tioe, end (2) 1t may
be used 1p wupport of the axperimental conclupions Lf varions sepeces of the
analyeis are called into gquestion.

Dars Validarion = Dara validation procedures, defined ideally ss a set
of computerized and manual checka applied at various appropriste levels of
the measurement process, should be in vritten form end elearly defined for
a1l measuremant systems. Criteria for dats validation must be documeoted
snd include limite ao: {1} operatlcnal parameters auch as GC conditions;
(2) ecalibration data; (3) specisl checks unique to aach msasuramant, a.g.,
succesnive values/averagan; (&) statisrical tesrs, #.R., outliers; snd {5)
wanual checks such as hand calculatinns. The lipits definad in the countract
ansure a high probability of detecting invalid dats for either all or the
ma nrity of the meesurament systema. The raquired date wvalidation mcbivicles
{GC operating conditions, snslyticel precision, ate.) should be recorded on
standard foras in & logbook.

LABDBATORY EVALUATLION CHECKSHEETS

An important responaibilicy of the EMSL-LV is to reviaw the QA SOF of the
contractor before work begins. A checklist has beep provided in Exhibit E to
assist tha EMSL-LY 1o reviewing a contractor's QA program. In the event a
contractor doas pot have a written A program, thie checklisr may arill be
usad £o avaluats the QA procedues employed or to asslet the contracter to
devalop a suitable GA BOP.
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1-2.1 The laboratory is required to complete a Form ¥V {GC/MS Tuning
and Mass Celibretion) each time sn analytical syatem Is tumed. In additien, all
aamples, etandsrds, blenks, msatrix spikes ond mstrix spike doplicates soalyzed
during » particular tune moet be ausmsriged on the bottom of tbe appropriate
Form V. Detalled instructioos for the completion of Form V are found in
Exhibic B, Section ILI.

TABLE 1.1. DFTPF KEY IORS AND ION ABUNDANCE CRITERIA

*

Maes Ion Abundsnce Criteria

3l 30,0 ~ £0.9 percent of mass 198

&8 less than 2.0 percent of mage 6%

10 lens than 2.0 percant of mspe 6%

127 40.0 - 0.0 percent of mans 158

197 less than 1.0 percent of maes 198

198 base peak, 100 percent ralative abumdance
199 5.0 ~ 9.0 percent of wass 198 )
275 10.0 ~ }0.0 percent of mase 198
365 greater than 1.00 percent of mape 198
451 present but less than mass 443
[T.¥ greater than 40.0 percent of mase 198
[Tk 17.0 ~ 23.0 percent of mass 442

1.3 p-Bromofluorobenzeoe {BFR)

Each CC/MS avaten nsed for the analyais of volatile BSL compounds wust be
hardvare tuned to meet the abundance criterig listed i{n Teble 1.2 for a waxioum
of a 50 nanogram injection of BFB. Alternately, add 50 ng of BFP solntion te
- 5.0 ml of reagent water and analyze according to Exhibic D, Bection IV. This
criterion muat be demonscrated daily or for asch tvelve {12} hour time period,
whichever is more frequent. Backgrouod subtraction ahould he atraightforward
aod designed only to eliminate colunn bleed or instrument background ioms,
Backgrnund sgubtraction actions resnlting in epectral distortiome for the scle
purpose of meeting the contract apecificationa are contrary to the objeccives
of Quality Assurance and are unacceprable.

l.4 Documencarion

Documentation of the calibration muat be provided in rthe form of a bar
Kraph plot and as s masa ligting. (See examplea in Figures 1.2 aod 1.4,)

1.4,1 The lahorstory is requirad tn cooplete a Fora ¥ (GC/MS Tuning
and Maees Calibracion) sach tine an anslytical system is tuoed.

In addition, all samplea, standerda blanks, matrix apikes and matrix
apihe duplicatec snalyzed during s particulsr tume must be summsarized on the
bottom of the appropriate Form V. Detsiled inatructions for the conpletion
of Form ¥ gre found in Exhibit B, Section I11.
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TABLE 1.2. DPFB EEY IOES AND ABUNDANCE CRITERIA
e —— s

e R p——

Mass Ton Abundence Criteris - -

30 15.0 ~ 40.0 percoent of the base pask

75 30.0 ~ 60.0 percent of the base pesk

] base peak, 100 percent relative abundance

56 5.0 - 5,0 percent of the base peak

173 lews then 1.00 parcent of the base pask

174 greater than 50.0 percent of the hase pesk
175 5.0 = 5.0 percent of =mass 174
176 grester than 95.0 percent but less than 101.0

percent of mass 174
177 5.0 = 5.0 percent of mags 176

HOTE: Wheoever the Laboretory takes corrective action which may change
or affect the tuning criteris for DFIPP or BFPB (e.g., lon eource cleaning
or Tepair, etc.), the tnne muet be verified irreepective of the 13-hour
tuning Tequiremente,

DETFF end BFB criterie MUST be mert before eny samplee, panple
extracts, blanks or etanderde are analyzed. Any esmples sanplysed when
tnning criteria heve pot been met may require reanalyels 8t mo cost to
the Agency.

Definition: The twelve (12) hour time period for GC/MS syetem tuning and
standards celibretion {iniciel nr continuing calibretion criterie) begine
at the moment of injection of the DFTPP or BFB enelysie that the laborerory
submits ae docupentation of complient tune. The time period enda aftar
twelve {12) hours has elapsed according to the system clack.
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Part 2.  Calibration of the GC/MS Svatren

1.0 BUMMARY - _
Prior to the analysis of ssmples and after tuning criterias have

been met, the GC/MS system must be fnitially calibrated st a minimum of five
concentrations to determine the linsarity of response ntiliping HSL compound
standarda. For GC/MS analyais, typical linsar ranges are 0~400 ng for baas
neutrala, 0-1000 ng for phancla snd 0=1000 ng for volatiles. Once the systex
haa been calibratad, the calibration muat he verifiad esch twelvs (12} hour
time period for ssch GC/NS syatem.

2.1 Prepere calibration standarda sa descrihed in Exhibit D, Bectian IV,
to yield the following specific concentrations:

2.1.1 Volptile BEL Cempoumda

Inivial celibretion of wvolatile HSL coupounds is raquired at 10,
50, 100, 150 and 200 ug/L. Utilisiog tha anslyticel protocol apecified in
Exhibic D thie will rasulr in 100~1000 cotal og analyszad. If a sample analyte
saturates at the 200 ug/lL concentration lavel, and the GC/ME syscem 1w cali-
bratad to schbieva a dectaction sensitivity of no lsss then 5 ug/L, the laboratary
muat document it on Form VI and 4n the Case Narrative, and proceed uwith a four-
point infitial eslibration for that apecific analyte.

2.1.2 Bemi~volatile and Pasticide ESL Compounds -

R
Initial calibration nf semi-volatile HSL compounds I8 required ‘E*

at 20, 50, B0, 120, and 160 toral nanograzs. MNine compounds: BRenroic Acid,

2,4=-Dinitrophenol, 2,4,5-Trichleorophencl, 2-Kitrocaniline, 3-Kitroaniline,

&-Nitrosniline, A-Kitrophenol, &,6-Dinitro~2-Mechylphencl, and Pentachloro-

phenol will only reguire a four-point initial calibration at 30, 80, 120, snd

160 total nancgrams sinca detection at less then 30 nanograms per injection

is difficulet. Keanzidine only reguires a chree-point calibration at 80, 120 end

160 total nanogramae, sioce detaction is not ragquirad beslow B0 nanogrema per

injection (B0 ug/L).

2.2 The USEPA plana to develop porformance based critaria for reaponse
factor dates acquired during this program. To sccempliah this goal, tha Agency
has apecified both the concentration lavels for initial calibration and hes
also apecified the apecific internal standard cto be used on a componnd-by-
compound basis for guantitation. Eatablishment of standard calibracion pro-
ceduras is nacesaary anod deviatiors by Contractor Laborstories will mot be
allowved, '

2.3 Analyse sach calibratfon scandard and tabulate the area of the
primary characterfistic fon (Exhibit D, Table & and Table 3) sgainast con-
ceantration for esach compound fineludiog all cootrect requiread surrogate
compounds. The ralaciva ratention tioes of each compound in sach calibra-
tion run should agree withinm 0.06 ralativa ratention time wnite axcept for
K-nitrpaod imethylamine. Late aluting compounds csually will have much
bettar sgreement. W-nitroacdimathylemine MUST ba reaolved from the aolvent. i
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2.4.1 Por volatilas, tha five System Performance Chack Compounds (EPCC's)
are; chloromethane, 1,l-dichloroechane, bromcforn, 1,1,2,2-tetrachlorcethane

and ehlorobenzene.

these compounds iw 0.304.

The minimus scceptable average teaponse factor (RF) for
Thase compounds typically have RF's of 0.4-D.6

and are uped to check ecompound inatabflity and check for degradation caused
by contaminated lines Or activa wites in the syscem.

GCcCurrencees Sre:

TARLE 2.1.

Exanples of theas

VOLATILE INTERNAL STARDARDS WITH CORRESPONDING

HSL ANALYTES AGESIGNED FOR QUANTITATION

I —————E Y

Bromochloromethane 1,4-Ditluorobenzene Chlerchensene—dy
Chloremethane 1-Butandne i-Hexanone
Rromonethane 1,1,1-Trichlorpethane 4-Methyl=-2-Pesntanone
¥inyl Chloride Cerbon Tetrachloride Tetrachloroethene
Chloroethane Vinyl Acetate 1,1,2,2-Tetrachloroethane
Methylene Chloride Bropodichloromethane Toluens

Acetone 1,2-Dichlorapropane Chlorobenzene

Csrbon Disnlfide trans-1,3-Dichloropropens Erhylbanrene
1,1-Dichloroechens Trichloroethene Styrene
1,1-Pichloroschane Dibromochloromethane Total Xylenes
trans~1,3-Dichloroethene 1,1,2-Trichlaroethane Bromoflluprobenzene
Chlorofora Benzene (wurr)

1,1-Dichloroethane
1,2-Dichlotoethane~dy
{aurr)

€iw-1,¥-Pichlorepropene
2-Chloroethyl ¥inyl Ether
Broaciorn

Toluene-dg (aurr) .
W=

{gurr) = surropate coapound

. Chloromethane — this compound is the poat likely compound to be
losr if the purge flow Ip too fest.

» Promoforn ~ this compound iz one of the conpounds most likely to be

purged very poorly 1f the purge flov is too elaw.

Celd apots and/or

active aites in the ctransfsr lines way sdversely stfact response.
Response of the quantication lon (wfz 173) {s direccly effected by

the tuning of BFA at ione m/z 174/176.

ractio may improve bromofora responase.

Increasiog the m/e 1747176

. Tetrachloroethane, 1,1-Dichloroethane ~ These compounds can be
deteriorated by contaminated cranafer lines in purge and trap
ayatena and/or sctive sites in trapping satarisla.

2.4.2 Tor semivolatiles, the System Ferformenca Check Compounds (SPCC's)
are: NR-Hitroso-Di-n-Propylanine, Hexachlorocyclopentadiene, 2, 4-Dinitrophencl

and 4=Kitrophenol.

The minimum acceptable average response factor (EF) for
these conpounda is 0,030,

These compounds {SPCC'e) typically have wary low

B-24
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Daing Table 2.1 and Table 2.2, calculate the respoose factors (AF) for emch
compound at asch conceantration level urming Equation 2,1.

Ay cil
RF = = X == _ Eq. 2.1
A1 & :

Ay = Ares of the characteristic fon for the compound to be meassured,

Agg = Ares of the characteristic ilon for the lpecific internal standards
from Tabla 3.3 or 3.4,

Cisg ~ Concantration of the interusl standard (ng/ul).
€, =~ Concentration of the compound to be measurad (ag/ul).
2.3.1 Daing the response facrors (RF)} from the initial calibration,

calculate the percent relative standard deviations (ZRSD} for compowunds
labeled ap Calibrarion Check Compounda using Eguation 2.2,

5D
X8SD = --== X 100 Eq. 2.2
X

where
RSD = Relative Standard Deviation

ED = Standerd Deviation of ipicial 5 responee factora (per compound)

whare: SO = I {: —:}:

jul -2 C

B-1

%X = mesn of ipitind) S reaponse factors (per compound)

The IRSD for esach individual Calibration Check Compound muat be less
than 30 parcent. This criteris must be mer for the inirial calibration to

ba wvalid.

1.4 A ayster performance check must be performed to insure minimum
average respoonae facrors are meb before the calibration curve ix used.
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Rr's (0.1-0.2) and ctend to decrease in reeponee as the chromstographic eyeten
hegins to detericrate or the standard materisl hegina to deteriorate. These
cowpounds are usually the first to show peor performance. Therefore, they
must meet the minlgum requirement when the system is calibrated.

2.4.3 The initis] calibration is valid only afrer hoch the XRSD for
CCC cowpounds and the minimum RF for SPCC have bsen mer. Omly of fRr both -
theae cricteria are met can sanple snalyanis hegin.

2.3 Documenctetion

Once the initial calibration im validetad, calculate und report che
average reaponae factor {RF) and percsnt relative atandard deviarion (IR5D)
‘for all HSL compounds. The laboratory ia required to submit a Form VI
{Initinl Calibration Data} for each ingtrument used to anslyze samples under
this 1BRF protocol. Detailed instrocclons for completion of Forw ¥I are found
in Exhibit B, Section IT1.

2.5 Continulog Calibracion

A calibration scandard(a) containing sll volarile or semi-volatile
R5L compounds, including sll required aurrogates, must be performed mach cwelve
{12) hours during anelysis. Compare the reaponse factor deta from the standards
each twelve hours with the average responae factor from the inicial calibration
For s specific instrument. A system performance check must be made esch twelve
hours. If rhe SPCC criteria are met, a comparison of response factors is made
for all compounds. This ia the same check that is applied during the initial
calibration (Form ¥[). If the minimun response factors are nor met, the system
must be evaluated and torrective action pust be taken before aample analysis
heginx.

2.6.1 Some possible problsma sre standard mixture degradstion, injectlon
port inletr concaminatien, concaninaticn st the front end of the analytical
column, and active sites In che column or chromatography system. This check
pust be met befare snalyals begins. The minimua rasponee facter (RF) for
semivolecile Systen Performance Check Compounds {SFCC) ip D.050. The winioum
" reaponae factor {RF) for volatila Systep Ferforsance Check Compounds (SPCC) 1is
0.300.

2.6.3 Calibracioo Check Compounds {LCC)

Afrer the system performance cheack is met, Calibration Check Compounds
listed in Table 2.3 sre used to check the validicy of the infcial celibration.
Calculete the percent difference using Equation 2.3.

EFI - RF.
i Difference = =—--——-=- 3 100 Eq. 2.3
RF
whers

RFy =« average tesponse factor fromw initisl calibracion.

Rf. = reasponse factor from current verification check atandsrd.
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Part 3 HEesagent Blank Analygeis

3.0 SUMMARY C - -

A reagent blank is 8 volume of delonized, distilled 1lbnrntnrr warer
tor water samples, or g purified solid matrix (uupplied by EMSL-Lyvl } Eor suoil/
sediment wemples cerried through the entire spalyticel scheme (extraction,
concentration, and ansglysls). The reagent blenk voluxe or weight must be
spproximately egqual te the pample volumes or panple welghte being processed.

3.1 HResgent blank anslysis must be performed st the following frequency:

3.1.1 For the analyeis of valscile HSL compounda, a Téeagent blenk
enalysls wust be perfortied every twelve hours, once par Cage* or witb every
twenty {20) samples of similar concentration and/or sample matrix, whichever
is more frequent, oo each GC/M5 eystem used to snalyze samples.

3.1.2 For the enalysis of aemi-volatile or peaticide BSL compounds, 8
reagent blank snalysla must bz performed oocce each C--ez, with every twenty (20)
aamples of similsr concentration snd/or sampla matrix or whenever samples are
extracted by the same procadure {separatory funn=l or conrcinuous extraction),
whichever ia pore frequent. 7The reagent blank assacciated with s apecific set
or group of aamplea muat be analyred on each GC/MS or GC syatem used to analyze
that epecific group or set of samples.

3.2 1t is tbe laboratory's reapocsibilicy to ensura that method inter-
ferences caused by contaminants in solvents, reagents, glaasware, and other
aample procesaing hardware that lead to discrete sreifactas end/or elevated
baselipes in gas chromarogranms be minimized.

3.2.1 For the purposes of this protocol, an acceptable laberatory reagent
blank should meet the eriteria of paragraphs 3.2.1.1, 3.2.1.2, and },2.1.3,

3.2.1.1 A reagent blenk for volatile analysis should contsin no greater
than tuc timep (2X) the Contract Requlred Detacrion Limit {CRDL from Exhibit ()
of common labotratory solvents {common laboratory solvents are: mechyleoe
ehloride, acetope, and tolusne). The reagent blank muat oot concain greater
than five times (5X) che CRDL of those compounds previouwsly listed.

3.2.1.2 A reageot blenk for semi-volacile mnalysle shnuld contain no
greater than two timee (IX) tha Concract Required Detection Limit {CRDL fromw
Exhibie £) of common phthalate egters. The raagent blank must not eontain
greacer than five timea {5X) the CRDL of any phthalate ester.

1 EPA EMSL-Las Vegaa is gtudying the feagibility of providiog a molid marrix
to esch contractor, At no charge, to be uvaed g5 Teagent blank materfal.
A Cose 1a & group or 5 set of samples collected from a parcicular eite
over a given period of time.

E-28 1/85% Resv
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1f the percent difference for any compound 1is greaster than 20, the labora-
tory should consider this a warning limit. If the percent differsnce for sach
CCC 19 leas tban 331, the initial calibration is sssuned to be walid., 1f the
c¢riteris are not mec {>231 difference), for any one calibration check compound,
cocreccive accion MUST be taken. Froblems siailar to those listed_under SPCC_
could aftect this criteria. If no aource uf the problen can be decermined
afcer correccive sctlon has been ceken, n nev ipicial five point calibrating
MUST be generated. This cciteria MUST be met befocs sample smalyele begins.

TABLE 1.3, CALIBRATION CHECK COMPOURDS
-

Base/Neutral Fraction Acid Fraccion Volatile Fraction
Acenaphthene 4&—Chloro-3—Methylphenal 1,1-Dichloroethens
1,4=Dichlorobenzene 1,4~Dichlorophenal Chinroform
Mexachlorobucedilens 2-Hitrophanol 1,2-Dichlnropropane
E-Nitroso~d{-n=phenylagine Phenol Toluens
Di-o=pctylphthalasce Pentachlorophenol Ethylbenzane
Flusranthane ' 1,4,6-Trichlorophencl Vinyl Chlnride
Reanzo{adpyreans .

——— 2 —m TR .

2.6.) Concentracion Levels for Cootinuing Calibrstioo Chbeck

The USEPA plans to evsluats che long terz atebllity of rasponss fsctoras
during thls program. Standerdization smonp contract laboratories is nscessery
to reech these long term goals. Along with contract spezifisd cnncentrations
for initial calibraclion, the USEPA i» trequiring specific concentrations for
each eontinying cllibrltlon standerd{a).

2.6,3.1 The concencracion for sach volatila N5L compound In the con-
tinuing calibration standard{a) 1e 50 ug/L.

2.6,3.2 The concentrstion for each semi~volatils H5L compound in che
continuing calibration etandsrd{s) 1is 50 cocal nancgraams. Ten coapoimda:
Benzolc Aeid, 1,4-Dinicrophenol, 2,4,5-Trichlorophenol, 2=-Hitroaniline,
}-Hitroaniline, 4~Hitroaniline, 4-Nitrophenol, &4,6-Dinitro-i-mechylphansl,
Pentachlorcphenol and Benzidine will be snalyred st BO total nanograms of
each compourd 1njected.

2.7 Documentation

The lsboratory is required to cooplece and submit s Form VII for each
CC/MS aystem utilired for esach twelve hour time period. Calculate snd rapore
tbe responve factor and paccant diffarence (XD) for all compounds. Ensure the
minimur RF for wolacile SECC's 1w 0,300 snd for semivoletils SPCC'e $a 0.D50.
The percent difference (ID) for sech CCC compound wust be lvss then 15 percent.
Additvione)l inptructions for completing Form VII are Found in Exhibit l
Deliverables, Sectlon I11.
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taken before further ssmple snzlyais procesds. All spaaples processed wich a
reagent blank that is out of control (i.e., contaminated) must be reextracced/
repurged and rmanalyred at no sdditional ¢ost to the Agency. The Laboratory
Kanager, or his dapignete, musc sddrese problems and solutiocns 1o the Case
narrative {Exhibit B). : e .

3.) Documeotation

Resulta of reagent blank snalyais shall be reported using the Ovganic Analy-
e¢ip Date Sheet (Form I} signed in original eigneturs by tha laboratory manager
of his desigrnate, and the tentatively identified compounda {(Forw I, Parc B). 1In
addition, the results from reagent hlanks mnet be summarized on Porm IV (Resgent
Blank Summary). GSpecific inecructione for the completion of these forms can be
found in Exhibit B (Reporting and Deliverablea), Becrion III.

1.3.1 The Contractor will reporr ALL sample concentrstion data s
URCORRECTED for blanka. Ir shall be the responsibilicy of the EFA svaluator,
snd/or daca auditor, to correrr analyte concentrations for concentrations de-
tected in the reagent blank{s). It is the Contractor'as raspongibility to engure
the proper number of resgent blanka are analyzed and the date properly reporced.

Far:r & Surrogate Spike (55) Analyeis

4.0 BUMMARY

4.1 Surrogete standard determinations are performed om ell samples and
blavnks. All sanples snd blanks are forrified with surrogate spiking compounds
before purging or extraction in order to wmooitor preparation snd analyeis of

saxples.

4.2 Eath saopple (including matrix splke and patrix epike duplicate) and
blank are spiked with surrogate compounda prior to purging or sxtraction. The
aurrogete spilking compoundas shown in YTable 4.1 are uveed to forrify mech sample or
blank wlth rhe proper concentrationg. Performance besad criteris ars ganeraced
from lebaratory repulra. Therefore deviations from epiking protocol will not ba

permicted.
TABLE &4.1. SURROGATE SPIRINGC COMPODNDS

— = = e —

dmoont In Bample Extrace®
{before any optional diluticoa)

Compound Fractioo Low Hy0 MHedium Ho0 Low Snil Wedium Boil
Toluene-dp VOA 30 ug 30 ug 50 ug 50 ug
&-Bromnflusrobenxensg VOA 30 ug 30 ug 50 ug 30 ug
1,2-Dichloroethane~d; YOA 30 ug 30 ug 50 ug 30 ug
Rirrobenteoe~dsy BRA 30 ug 50 ug 350 ug 30 ug
2-Fluorobiphenyl BKA 50 ug 30 ug 50 ug 50 ug
p-Terpheayl-d,; BHA 30 wg 50 ug 30 ug 30 ug
Pbeool~dg BRA 100 ug 100 ug 100 g 100 ug
2-Plucrophencl BRA 100 ug 100 ug 100 ug 100 ug
2,4,6=Tribromophenol BPKA 100 ug 100 ug 100 ug 100 ug
Dibutylchlorendate Fest. 0.1 ug 0.1 ug D.1 ug 0.1 ug

* gt the time of injaction
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3.2.1.% For all other HESL compounds not listed above, the reagent
blank must contain less thae the Contract Required Detecticn Limit of any
single H3L analyte. 1f s laboratory reagent blank sxcesds criteris, the con— _
tractor must conpider the aualytical system out of control. The source of

tha centaninaticn fovestigated and approprinte corrective measuras must bs
taken apd documented.
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Thiv may mean recalibreting the instrimantstion hut it say »lao mean more
excansive action. The specific corractive actioo 4is left ep to the GC/MS
operstor. Bamplas spalyzed whara surrogata racovery({as) iao the bionk srse
outeide of contract raquired windows will raquire raanslyeis e all affected
sanples at po additional cost to the Agency.

&4.4.2 Sample Surrogate Spiks Recovery

When the surrogate racovery of any ons surrogata compound fs outsaide of
the contract Tequired surrogate racovary limits {listed 4in Tabla 4.2) for a
wample, it is the Tesponaibility of the Contrsctor laboratory to astablish
thet the deviation iIs pot due to contractor lahoratory problema. The gqualiry
cootrol wiodovs are calculated using program generated enalycicel data. 1t isx
expected thar 5-13 percent of the surrogats recovery data say fall outside of
these windows, and will require recalcularion and/or reextraction/reanalysie
on ths part of rhe Laberatory.

4,4.2.1 Tha contractor lpboratory shall document, (io this {nstance,
docurent means to write down end dlecnas prohlem and corrective action(s) taken
iv the Caee Narrative, aee Exhibit B for more detalls) deviations cutsilde
acceptahle qualicy contrel limite by taking the followiog antions:

&4.4.2.1.1 Check caleulations to sssure there are oo errors; check internal

atandard and surrogate #piking scolutions for degredation, contaminstion, ete.:
and, chack ipsrrumentc performance.

4.4.2.1,2 Recalculate or reanalyze the sawple or extract if the eieps io
&,4.2,1.1 fail to reveal s problem. T1f reensglysia of the sample or sxcract
sclvas the problem then only submit the wesople dats frem the snalyeis with
surrogate spike recoveries within che contract windows.

4.4,2.1.) Reextract mod reapalyze the senple if oooce of the above are a
problem.

4.4.2.1.3.1 Report the surrogete apike recovery daty #nd the sample data
from hoth sextracricna according te paragraph 4.5.

4.5 Documentation

The contracter laboratory ia required to repoTt surrogatd TeCOVEry
data for the following:

* Reagent Blank Analysia
* Matrix Spike Analysie
. Matrix Spike/Duplicate Anmlysis

* All aawpla resnalyses that substantiate a matrix effact
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4.3 Burrogate spike racovery must be evaluaced for acceptance by deterpin-
ing whether the concentretion (wmeasured sa percent racovary) falla inaide the
contract required recovery limite lieted ic Table 4.2. - -

4.4 Treatwmeot of surrogate aplke recovery information is mceording to
peragraphs &4.4.1 through 4.4.2.

4.4.1 Resgeot Blenk Surrngate Spike Becovery

When the surrogate racovery of any one surrogste compound is outside of
the contract required surrogate recovery limice (lisced in Table 4.2) tor a
reagent blsuk, the laboratory muet take the following ectiooa:

TARLE &.2. CONTRACT REQUIRED SURROGATE SPIKE RECOVERY LIMITS

L — — — T —
Low/Hedium Low/Mediun
Fraction Surrogats Compound Water Soil/Sediment
Voi Tolusne-dg 86-119 50-160
VoA 4-Bromofluorohenzene B3~121 50-160
VoA 1,2=-Dichloroethene—d; 77-120 50-160
BNA Nitrobenzene-dg 41-120 20-140
BRA 2=Fluorobiphenyl 45-119 20-140
BHA p-Terphsuyl-dy, 33~12B 20-150
BRA Phencl-dsg 15-103 20-140
BRA 2=-Fluorophencl 23-121 20-140
BNA 2,4,6=~Tribromophencl 10~-11M) 10-140
Fest. Dibutylchlorendate (4B~1346)* [(20=15D}#

% These limits ere for advisory purposeas only. They are oot used co determine
{f a sexple should be reanalyzed. When enfficient data becowes availabls,
the USEFA mey net performance bessed contract required windows.

4.4,1.1 Cbeck ealgulations to assure there sre oo srrore; check in-
terceal etaodard and eurrogate epiking solutions for degradatiom, goncaminacion,
etc; also, check instrumenc performance.

4.4,1.2 Recalculate or reinject/repurge the blank or extrect i{f steps
in &.4.1.1 fail o reveal the cause of the non-compliant surrogace recoveries.
4.4.1.,3 Re-extract and reanalyze the blank.

G.46.1.4 TIF the mensures listed in 4.4.1.1 thru 4.4,1.3 fail tn correct
the problem, the analyrical system must be considered out of contral. The
problem MUST be correcred before continuing.
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5.3 Individual component recoveries of the matrix apike are calculaced
using Equation 53.l.

L -

BSR ~ SR
Hatrix Spike Percent Recovery » =-==——= x 100 Eg. 5.1
54

where
E58 » Spike Sample Results
SR = Bawmple Result

SA = Spike Added froo spilking nix

5.4 Relstive Percent Difference {RFL)

The contractor im required to calculate the relative percent difference
betwaen the matrix splke and matrix eplke duplicate. The ralative percent
differencea {RPD) for each component are calculated wsing Equation 5.2.

b, - Dy Eq. 5.2
RPD = —m—mm—me-=e x 100
(D) + D)/f2

vhere
EPD} = PRelative Percent Difference
Dy = TFirsr Sanple Value

D; = Second Sample Value {duplicate)

5.% Documencation

The matrix splke (MS) resulte (concantrations) for non-epiked MSL
compounde shall be reported on Form I {0rganic Analysis Data 5heer) and the
matrix splke percent recoveries shall be summarized on Form TIT (MS/MSD
Recovery). These values will be used by EPA to periocdically update existing
pecformance besed QC recovery limite. The resulte for non~apiked HSL compounds
in the mactrix splke duplicste (MSD) analysis shall be Teported on Form 1
(Organic Anglysis Dsta Sheet) and the percent recovery and the reletive percent
difference shall be svmmarized on Form 1II (M5/M5D Recovery). The RPD data
will be ueed by EPA to evaluate the long term precielon of the analytical
netbod. {See Exhibir B, Deliverables, Sectlon 111, for complete instructiocos
on the completion of Form I1l.)
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The surrogate spile Teacovery data {» sumsariged on the Surrogats Spike
FPercent Recovery Summary {Form JI). Complete instructions for ths complecion
of Porn 11 can be found in Exhibit B, Section III. - -

Yore 5 Marrix Spihe/Matrix Spike Duplicate Analysis (MS/MSD)

3.0 SUMMARY

In order to valuate the matrix effect of the sample upon the snalyticsl
methodology, the USEPA has developed the standard nixzes listed ip Table 5.1 to
be used for matrix spike and matrix aplke duplicate analysix. These compounds
are subject to change depending upon evailsbility and euitabllity for use as
matrix spiken.

5.1 MS/MSD Preguency of Analysina

A matrixz spikefastrix spike duplicate muat be perforned once sech Case,
with avery twenty (10) sszples of similar concentration snd/or sinilar sample
matrix, vhichever ls granter.

5.2 Ume the compounds listed in Table 5.1 to prepara marrix spiking
solutions sccording to protocols described in Exhibit D. The snalytical
protoccls in Exhibit D require thar a vuiform asount of matrix epiking solutiou
be added ro the saample eliquots prior to axtracrion. Each method allows for
optional d1lutioco steps which muet be accounted for wheo caleulsting percent
recovery of the matrix apike and asatrix epike duplicate sample.

TABLE 5.1. MATRIX SPIRING SOLUTIONS
e — - ——— . —— _

Bane/Neotrala Acids
1,2,4-Trichlorobenzena Fentachlorophencl
Acenaphthens Fhapol
2,4=Dioicratolumce 2=-Chlerophenal
Di-n-butyl Phthalate §=Chlorp~3-MeLhylphenol
Fyrene §-Ritrophenol
N-Nitropo-Di-u—Fropylamine
1,4-Dirhlorobentene

Feetiridess Yolatiles
Beptachlor Liundane Chlornbenzane 1,1-Dichloroethene
Aldrip Endrin Toluene Trichloroerhane
Dieldrin b, 4"=-PDT Bensene
E —— R — bl

5.2.1 Sanples requiring optional dilutions and chossn as the snrrix spike/
matrix spike duplicate samples, must be analyzed at the same dllotion awe the
original unepiked sample.
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&.1 Sample Analyein

Sazoples can be snalyred upon succassful completion of the fnitial QC -
activities. When twelve (12) hours have elapsed since the initial QC was com-
pletad, {c Lz necesssary to conduct an instrument tune snd callbration check
anelysis {described in Part 2 of this Exhibit). Any wajor system maintenance,
such a8 » source cleaning or {installacion of a new column, may mecesslrpte a
retune and recalibration {see Iniciml Calibration, Part 2). Miner msintenance
should necesslicate only the calibration verification {Continuing Calibratciom,
Part 2)

&.1.1 Internal Standards Evaluation — Internal standard responees sud re-
tention times in 8ll samples must be evaluated immedisrely afrer or during deta
acquisicion. 1f the retention time for any internal atsndard cbanges by nore
than 30 seconds, the chromatographic system must be icspected for malfonccions
and corrections made as required. If the extracted ion current profile (ELCP)
area for any internal standsrd changes by wore than a factor of tww {-50X to
1001), from the latest dsily {12 hour rime period} calibration standard, the
asge spectromerric aystem muat be lospecced for malfunction and corrections made
ae appropriare. Breaking off 1 foor of rhe column or cleaning the injector
sleeve will often lmprove high end sensizivity For the late eluting compounds;
repoelticniog or repacking the front end of the column will often improve fronmt
end column performance. Poor injection technique can alao lead te varisble 1S
ration. When corrections Are made, reenalyais of aamples snalyeed while the
syatem Was malfunctioning is necessary.

Retention rime and EICP area records ahell be mainteined in rthe form of
control charts by the laboratory as part of itp Internal quelicty control and
made available for inepection by on-aite EPA peraonnel.

6.1.2 Epch snalytical run muet slac be checked for asturstinn. The
level et which an individusl coopound will saturste the detection aystem is
s function of the overall system eeneitivity snd the mass apectral charac-
reristica of that compound. The initial method calibration {Pert 2) requires
that the ayetem should not be satorated for high response cempounds st 150
nanograns {for aemi=-vclatile HSL compounds). If any compoond in any sample
axceede the analytficel range, that ssmple sust be diloted, the Internal
atandard concentration resadJusted, and the senple reiniected, as described
in specific merhodologies in Exhibit D.

£.1.3 Qualitecive Anslysis - The target compounda listed in the Haxard-
ous Subatances Lisr (B5L), Exhibic €, shall be identified by so snalypr com-—
petent In the interprecation of maex spectra, by comparison of the suepect
mass spectrum to the maes spectrum of s standerd of the suspected compound.
Two criterfna muet be satinfied to verify the idenrificaciona: {1) elution
of the sample component At the ssme GC relative retentlon time ss the stsndard
component, and {2) correapondence of the sample component snd standsrd component
nags gpectrs (Exhibit D, Section IV).

6$.1.3.1 For establishing correepondence of the CC relative retentfon
time (RRT), the sample component RRT must compere within +0.0& RRT wnits of the
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TABRLE 3.2. MATRIN SPIRE RECOVERY LIMNITS*
———

L -

Fractioo Matrix Spike Compound WUnterd Foll/Bedinenc*
VOA 1,1-Dichluroethene 61-145 a9-172
VoA Trichlorethene 71-120 62~137
YOA Chlorobengene 75-130 &0~1133
YOA Tolueoe T&-125 59-139
VoA Benzece 76=117 66-142
BN 1,2,4-Trichlorobentens 39-98 3a-107
BN Arenephtheoe 45=-118 31-137
BN 2, 4=Dinitrorolnece 2455 2B~B9
BN Di~n=-butyl Phthalate 11-117 29=-135
BN Pyrene 26=-127 35-142
BE N-Ritroso~Di-n-Propylacine §1-116 41-126
BR l,4-Dichlorobencans 3697 28~-104
Acld Pentschlorophenol 9-10) 17-109
Acid Phanol 12-89 256-90
Arid - 2-Chlorophenol 17-123 25-102
Acid §=Chloro=3~-Merhylphenold 23-97 26~103
Acid 4-Nitropheooal 10~B0 11-114
Fest. Lindene 55-123 46-127
Fear. Heptechlar 40-131 35-130
Poet. AMdrin 4§0~-120 J4-132
Fast. Dieldrin 32-126 31-134
Fast. Endrin 56-121 &2-13%
FPesr. 4,4"-DDT 38-127 23-134

e —— e —————— e e

% These lipite are for advisory purposes only. They are oot to be used to
determing 1f s sample should ha reanslyxed. When sufficisot mulci<lab date
are aveilable, standerd limics will be calculsted.

Parc b Eampls Analysis

6.0 SIMMART

This section doss not replsce or supercede specific anslytical wethods
or QA/QC activities described in pravious sections. The intent of this subsection
is to provide the Contractor laboratorias with a brief summary of en—poing QC
activitiss involved with saople analysis., Specific relerences are provided to
help the Contrsctor laborstories meet specific Reporting scd Deliverables Tequired
by this IFB.
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6.1.3 Reporting sod Deliversbles - Refer to Exhibic B of this document
for apecific detaile oo contract deliverables apd raporting formata._ Exhibic B_
containe epecific instructions for completing all required Porms, as well as a
detalled itemisation of reporting acd deliverables requiremsnta.

FPart 7 Pasticide QA/OC Requirements

7.0 BUMMARY

This aection describes the sadditional Quality Contreol procedures Teguired
during the analysis of pesticide/PCEs chat srs not covered in Parie 3, 4, and 5
of tkis Exhibit.

7.1 The Laboracory must perform the followlng:
7.1.1 Resgent Blank snglyeis as per Exhibit E, Becrion I1I, Part 1.

7.1.2 Marrixz Spike/Matrixz Spike duplicate suslysis as per Exhihit E,
Section I1I, Fart 5.

7.1.) Spike ull standerds, amnplee, blanks, metrix spike end matrix
opike duplicate sanples with the surrogate spike compound {(dibutylchlorendatre)
se per Exhikic E, Section III, Parc &,

Y.2 The sxternal standard gquantication method must be uxed to quantitate
all pesticides/PEBa. Before performing any asmple snalysis, the leborarory
is Tequired to detarmios the retsntion time window for each pesticide/PCB
listed in Exhibir C and the surrogsre spike compound dibutylchlorendats.

Thaee retention time windows ars wesd to make tenrarive identificecion of
pesticides/PCRa during ssmple analysis.

¥.2.1 Prior to sstablishiog retention tims windews, the GC operaring
tondirione {oven tepperature znd flow rate) must hs adjustad such that &4,47-DDT
has a retantion time of > 12 minutes on packed GC columns, Condicions liered
in Table 7, Exhibiv D, Sectinn IV may be used to achieva thia criteris.

7.2.2 Eatablish retention tims windows as Iollows:

7,2.2.1 Make thres injectione of all eingle componsnt pesticide mixtures,
wulti-response pesricides and PCBs throughout the course of s 24=-hnur period.

7.2.2,2 Verify the rerencion time ghift for dibutylehlorendare in aach
atandard. The retenrion tims shift hetween the inirial and subeequent standarde
wust be leas thao s 2 percent difference for packed eolumpe (0.3 percent for
capillery column), If thie criterion fs not met, continue injecting replicate
standards to meet criteria.

7.2.2.9 Calculate the atandard deviation of the thrae absolute retentcion
times for sech single component pesticide. Yor multirsaponse peaticides or PCRe,
chooae one major peak from the envelnps and ealeculate the stapdard deviation of
the thrae retrention times for thar pesk.
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BAT of the standsrd component. For reference, the standard must be Tun on the
suné shift ag che sample.

6.1.3.2 For cowparison of stecdard and senple component mass” spectra,
mase wspectra obtained on the Contractor's GC/MS are required. The BPER or DFTFP
tuning requiresents lisced in Exhibit E, Bection I11, Part I sust be met on the
Contractor's asme GC/MS.

$.1.3.2.1 The requirenents for qnelicstive verificetion by compurison of
ma®s spectra sre ad follows:

. All ions prassnt in the etendard maes spectrs at a ralative Intensity
grester than 10% (wost sbundent iom in the spectrum equale 100Z) wmust
ba preseat in the ssople spectrum.

The relstive intensities of fons apecified in the sbove parsgraph must
agree within +201 betweeo the stsodstd and saople spectra.

Ione gresrar than 10X in the ssaple spectrum but not present in rhe
standard spectrum must be considered and sccounted for by the analyst
making the comparison. When GC/MS cowputer dsts processing programs
are used to obtein tha sample componsnt spectrum, both tha procsesed
snd the raw spectra must be evalusrad. In Task J1I, the varifica-
tion process should fevor falase negatives (Exhlbit D, Section IV).

$.1.3.3 A library aearch shall be ;lecuted for non=ASL aanple components
for thé purpose of tentarive ldenctificatien. For this purpose, the most recent
aveilabila vereion of the EPA/NIH Mass Spectrsl Library ahould be osed.

6.1.4 Quantitation

6.1.4,1 HSL componentm identifiad sball be quantitated by the loternsl
srendard method- The internal standard uaed ghall be the onea sasigned in

" Tables 2.1 snd 2.2, Exhibit E. The EICP sres of chavactaristic ions of H5L

sanalyces are uaad {Exhibit D, Section IV).

$.1.6.2 An esrimated enncenrration for aon—RSL components tentarively
idantified shall be quantiratad by the ioternal srandard method. For
quantificetion, the nearast internal standerd free of interferencea muet bs
uaed.

6.1.4.3 Surrogate Recoverles (Exhibit E, Section TII, Part 4) ~ Calculate
surrogete staodsrd recovery for all surrogste compounds, on sll samples, blacoks,
matrix splkess snd marrix spiks duplicates. If racovery im within contractual
1imits, reporr on Form 11 (ses Exhibit B}. If recovery is outelde contractosl
Iimita, take specific steps liated in Exhibit E, -Surrogsta Spike Recoveries.

6.1.4.4 Matrix Spilke/Matrix Spike Duplicate = Calculate matrix spike and
matrix spike duplicate parcent racovary for 8ll compounds. Report resulis on
properly ueing Form I11. Calculste Relstive Parcenr Diflerences (EFD's) for
a1l mscrix epiking compounds and report reeults on Form 111. Ensure that the
proper frequaccy of MS5/MS0 snalysix is mainrained. :
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- N
where Standard Deviation (8D) = [I (x, - 3)?

1-'1 Wl .

k-1

X = mean of initial three Calibration Faccors {per compound}.

7.3.1.2 Evaluate the chromstogram from the analysie of the Evaluaticn
Hiz B. The appearaoce of peaks in addition to the four main pesticide peaks
iodicates a breakdown of Eodrin and/or &,4'-DDT.

7.3.1.2.1 Calculate the percent breakdown for Endrin and/or &,4'-DDT
on the mixed phase {1.5% DV-17/1.951 DV-210 or equivalent) GC column ueing
Equations 7.3 end 7.4, The percent breakdown for Endrin or &,4'-DDT must
oot exceed 20 percent. Corrrective action must be taken before analysis
continuze.

Total DDT degradation pesk area (DDE + DDD)

1 breshdown = ===—-- -— e = 100 Eq. 7.3
far & &'-D0DT Toral DDT peak area (DDT 4+ DDE 4+ DDD)
I breakdown for Endrin = Eq. 7.4

Total Endrin degradation peak sraas {Endrin Aldehyde + Endrino Escona)

- —— - e 4 1 Dn

Total Endrin Peak Area (Endrin + Endrin Aldehyde + Endrin Eetone)

7.3.1.2.2 Calculate the percent breskdown for Endrin and/or &,4'-DDT
on the D¥-1 or equivalent GC column weing Equations 7.} and 7.4 The parcant
breakdovn for Eodrin or 4,4'-DDT must pot axceed 20 percenc. Corrective action
sust be taken before soalyele continuse.

7.3.1.2.2.1 1If there is evidence of ¢ pesk at the retsntion time for
Endrin aldehyde/4,4'-DDD (which coelute on the OV-1 or squivalent GC column),
celculate & combined percent breakdown for Eodrin/4 ,4°-DDT using Equation 7.5.
The combined Endrin/4,4'~DDT parcent breakdown must not axcaed 20 percest.
Corrective accion mudt be tsken before apalysais continuees.

HOTE: The tern peak height may he subetitutad for the term peak arsa.
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7+2.2.3.1 Plus or mioun three tines the ptandard deviation of the
abpolute retention timer for aach pesticide/PCB will be wsed to dgfine the
recention tine window; however, the experieoce of the analyst should weigh
beavily fo the leoterpretation of chromacograms. For multirssponse pesticide/
PCBe, the anelyst should wtilize the reteotion time window but ahould primsrily
rely on pettern recognition.

7.2.2.%.2 lo those casep where the standard daviarion for a perricular
pesticide/PCER is gero, the laboratory may subacitute tha standard deviation
of & close sluring, similar compound to develop & valid retention tise window.

7.2.2.4 The laboratory must calculate reteotioo tims windows for esch
peaticide/PCR on each GT colump used at the bagloning of the program and
whenever a new GC column is instelled. The data sust be retained by the
laboratory and made available during ac on-site laborsatory evaluatinm.

7.} Primary GC Column Analysis
7.3.1 Evalustion S5tandard Mixrureas

7.3.1.1 Prepare Eveluatioo Srandarde A, B, and € (Aldrin, BEndrin, &4 ,&4'-
DT and Dibutylehlorendate} at the 3 concentration levels degcribed in Exhibit
D. Analyze the rhree Evaluation Scandards sequantiaslly st the beginuning of
sach twenty-four {(24) hour period (See Tabtle 7.1). '

7.3.1.1.1 Caleulate the Calibration Facror {(ratio of the roral ares to
the mass injected) for aach compound in Evaluation Standard Mix A, B and C ueing
Equatico 7.1.

Torel Area of Peak
Calibratiom Factor ® ~————wemcer———casse—r—cc——- Egq. 7.1
Mags Injected (in osnograms)

7.3.1.1.2 TUaing the Calibration Factnrs from 7.3.1.1.1. above, caleulate
the percent relarive standard deviation (XESD) for each compound at the three
concentation levels using Equation 7.2. The percent relative ptandatd devis—
tion for Aldrin, Endrin, and Diburylehlnrendate must be < 10 parceor. 1f rhe
IRSD exceeds 10X for &,4'-DDT, wee Section 7.5.4.&.

ED
I Helarive Standatrd Deviation = =-— x 100 Eg. 7.2

——

WOTE: The CLerm peak height may ba substitured for the tetm pesk area.
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7.3.2 Individusl Scandard Mixture 4 or B '

7.3.2.1 Prepare Individual Sctandard Hixtures 4 or B contsining-all =ingle-
component pesticides. These may be in ooe mixcure or divided ioto the groups
suggested io Exhibit D, which are racommended to praveot overlap of eompounds
on the two peched colunns. Frapare aeparate soluotions of all multirasponse
peaticides and PCBs. (Arochlor 1016 and Arochlor 1260 may he ¢combined in a
sipgle mixtoure.)

¥.3.2.2 Analyse Individual Beanderd Mixcore & or B and all multi-respponse
pescicide/PCR’e at the beginning of each 24 hour period {see Fignre 7.1) and
analyse lndividual Standard Mixture 4 or B after 12 hours have slapsed or when~
aver sample analysis is eompleced, whichever comea firsc. The Calibration
Fector for each standard, {(Individua) Standard Miz A or B) (Egquation 7.6}, wmust
not exceed » 15 percent differancs for a quantitarion run nor exceed a 20 per-
cent difference for » confirmacion run duripg the 12 hour period. Calculste
percent difference uatug Equation 7.7. Deviatious graater than 15 percent
require the laboratory to repeat the samples analyred following the quanci-
tatfiou standard that exceeded the criterie.

Total Area of Peak®
Calibration Fector » =-eretrearcecoeeccresse—re—— Eq. 7.6&
Mans fujected {in panograms)

* Por multireaponse pesticides/PCBs us= the total erea of all peaks used for -
quantitation.
By - Bz
Percent Differeoce = ~—=ee== g 100 Eq. 7.7
B)

where R} = Calibration Factor from firat analyelis

Rs = Calibratiou Factor from second aualycis

7.4 Sample Analysis (Primary & Column}

7.4.1 Samples are enalyeed per the asquence described in Figure 7.1.

Hote: The rerm peak helght may be subscituted for the tera peak aree.
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Combined I breskdown = Eq. 7.5

- -

Total Endrin/DDT degradation pesk aress (DDD, DOE, Endrin Aldehyde + Endrin Retone}

Total Eudrin/DDT pesk ares (Epdrin, Endrin Aldebyde, Endrin Ketone, DOT, DDD, DDE)

7.3.1.3 Suggeated Halntanance

Corrective measures may require any opg or mare of the following
remedia]l sckiona:

* Packed colmmne - For inatruments with nff-column injection;
replace the demiater trap, clean and desctivete the glass injection port ioaert
or replace with a cleansd and deactivated inasert. Inspect the injection end
of the colunn end remove sny foreign wmaterial (broken glaas from the rim of the
coluzn or piscas of septa). Replace the glasw wool with freah deactivaced
glase wool, Aleo, it may be pecessry to remove the first few millimeters nf
packing material if any discolotacion ie noted, slec swah out the ipnside walls
of the column 1f sny residune ig noted. If theee procedures fall to zliminate
the degredation problem, it may he nacassary to deectivete the metal injector
body (deacribed below) and/or repack/replace the column.

» Capillary colunne = Clean snd deactivets the gless injection
pott ineert or veplate with a tlesned send deactivated insert. Break off che
first few loches, up to ooe foor, of the lojerrion pore side of the colunn.
Remove the column snd solveot backflush accerding to the msoufactnrer’s instruc-
tions. 1f these procedures foll to eliminate the degradation problexm, it may
be necessary to desctivete the mersl injector body snd/or replace the rvolumn.

s Netal lojector Body = Turn off the oveo snd remnva the
analyeical column when oven has cooled. Remova the glase injection port ingert
{({oacruments with off-column ipjection or Groh). Lower the injeceion porr
temperature to room remperature. Inepect the iojecrioco port snd remove any
poticable foreigo material.

Place o besker heceath the fojector port inaide the GC pven.
Using e wash bortle, serislly rinee the ancire ilaeide of the injector port wirh
acetooe and theo toluene, catching the vinsste 1o the beaker.

Prepare s solucion of descrivacing agent {Eylon-CT or equiva-
lent) following waoufscturer's directions. After sll metsl surfacea icside the
injeceor body have bseo thoroughly coeted with the deaceivatioo solntion,
serially ricege the injector body with coluene, methancl, scetone aod hexane.
Reassemble rhe ipjector and replsce the GC coluan.

HOTE: The tarm pesk haight may be substicurad for the cerm pesk sras.
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7.4.1.2 Evaluate the GC column throughout the snalysis of sanples by
iojectiog Evaluactioo Stenderd Mix B at the frequency outlined in Figure 7.1.

7.4.1.2.1 Calculata the percent breakdown for 4 ,4'-DDT aod Endrin
according to 7.3.1.2. Take corrective action wheo the breakdown for & §'-DIDT
of Endrip excaeds 20 percent.

7.5 Confirmation Analysis {GC/EC)

7.5.1 Confirmation Analyeis is to confirm the presence of all eompounds
tentatively identified in the ¥rimary Analysis. Therefore, the only standards
thet are requirsd are the Evaluation Standard mixes {(to check linearity end
degradation criteria) and standsrds of all cowpounds to be coafirmed. The
14-hour sequence desccibed in FPigure 7.1 18, therefore, modified to fit each
case. Quentitation way be performed on the confirmation anslysis. I1f toxaphene
or DDT is to be gquantitated, additional linearity requiremence sre specified in
in Bectlon ? .ate &,

7.5.2 Separation should be ? 2} percent resolution berween peaka. This
criteria must be considered when deteraining whether to quantitate an the
FPrinaty Anslysis or the Confirmation Analysia. When this critsrias canpot be
wet, quantitation s adverasely affected because of the difficulty in decermin-
ing vhere to eatablish the baaeline.

7.5.2.1 Por a fosed wilice capillary [(FSCC) confirmatinn, thare must be
> 25 percent resolution {(valley) between the following pesticide pairm:

* beta~BAC and dalta-BEC

« Dieldrio and §,4'~-DIT

« & 4'-DDD and Endrin Aldehyde

= Endosulfan Sulfate snd & ,4"-DDT

7.5.3 All QC specified previously wust be edhered to, 1.e., the > 12
minutas retention time for &,4'-DDT, and the speciffed criteria for &§,%'-DbT
and endrin degradarion, linearity, :llibrltinn factor for standards, lnd reten~
ticn time ahift for dibutylchlorandare.

7.5.4 Begin the Confirmarion Analysis GC sequence with the threa coun-
cencretipn levels of Evaluetion Staodard Mizxes A, B and C. The exceprtlon to
this occurs when toxshpens and/or DDT series are to confirmed and quancitated.
There are four combinations of pesticides rhat could oecnr, therafore, the
following sequences must ba followed depending on the situarion.

7.%.4.1, Toxsphene only - Bagin tbe sequence with Evalustien Mix B to
chack degradation, followed by tbree concentration levels to toxaphene. Check
linearity by calculsting IRSD. 1If € 10 I RSD, uae the sppropriste eqoarion in
Exhibit D for caleulation. If > 10 T RSD, plot a etandard curva and determine
the ng for sach ssople in that set fromw the curve.
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FICURE 7.1. 24 BOUR SEQUENCE FOR FESTICIDE/PCR ARALYSIS
e —— L~ S S

e

1. Rvaluation Btandard Mix A
2. BRraluation Btandard Wix B
3. Evaluation Btandard mix C
&, Individual Scandard mix A®
3+ lodividual Standard mixz B*

&. Toxaphens

7. Tath. chlordans

B. Arocloras 101&/1260
8. Aroeclor 1221
10, Aroccler 1232
11. Arocler 1142

12. Aroclor 1248

13. Aroclor 12%

14, 3 suaplas

15, Rrvaluation Btandard mix B

16. 5 ssmplen

17, Individusl Btanderd Mix A or ¥
18. 5 samplas

19. Hapeat the sbove sequence atarting with Evalustion
Brandard Mix B (ateap 15 abova).

20. Pesticide/PCP analysis sequance must end with Individual
Standard Hix A or B regardless of nuzber of aamples snalyzed.

& These may ba one mixzture.

¥.4.,1.1 The retention time ghift for Dibutylchlorendata muac ba svalusted
aftar the snalyein of sach ssmple. The retention time ahifc may not excesd a
2 percent differvance for packad GC columna betwean tha initial standard snalynis
and any sample enalyzed during the 12 hour periocd. Tha percant differsnce for
¢apillary colunna must not excead 0.3 percent (Equation 7.8).

iT; - RTg
Parcent Diffarence (ID) » emmec—ee=w yx 100 Eq. 7.8
Ty

whare BETy * ebscluts retantion time of Dibutylchlorandats in tbe initial
standerd {Evalustion Btandard Kix A}.

BTy = abeoluts Tetsotion time of Dibutylehlorendate in the sample.
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7.5.7 Ilnject the ceagent blank (extracted with sach ser of samples)
on every CC snd GC colvan that the samples sre snelysed on.

T.6 GC/MS Pesticide/PCE Confirmstion _— -

7.6.1 Aoy pesticide/PCB confirmed by two dissimilar € columns must elso
ba confirmed by GL/MS provided the concentration in che finsl ssmple extract is
sufficient for GC/MS analysis {bassd on leboratory GC/MS detection linite).

7.6.1.1 Pesticides/PCEa may be confirmed utilicing the excract prepared
for semi-volatile GC/NS adalysis; however, the abeence of peeticide/PCBs in
the eemi-volatile sxtract woeuld raquira the snalyaie of the pesticide (fraction)
SXLiTECE.

7.6,2 The tuning and wmaae calibratipon ericeria for DPTPP (50 ng) MUST
be met prior to eny confirmarion of Peericide/PCBp 1ie¢ pnderteken.

7+6.3 The peeticide/PCB sample extrect{s), the associstad pesticide/PCB
blank{s), and reference standard(e) mnet be snalyred by GC/MS.

7.7 Documsntation
7.7.1 Sse Exhibit B for complece insctructions for the completion of all

required forme and the Deliverabls Index for all reperting and deliverables
raquirements.
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7.5.4.2 DDT, DDE, TDD only =~ Begin the sequence with Evaluation Mix B,
Then inject thrze concentration levels of » stenderd contafining DDE, DDD and
DIF. Calculate linearity snd follow the Tequirements specified in J.3.4.1 for
sach compoumnd to be gquantitsted.

7.5.4.3 TUDT seriss snd tozaphene = Begin the gequence with Evslustion
Hix B. Then inject thres eoncentration levels of toxsphene sod snother three
levels of the DDT serien. Calculate linestity and Follow the Tequirements
specified in 7.5.4.1 for sech compound to be quanticsted.

7.5.4.4 Other pesticides/FCBs plus DDT seriss end/or tomaphene - Being
tha sequence with Evalustion Standard Nixes A, B and €. Calculete linearity
on the four compounda In the Evalustion S5tendards mixes. 1f DDT and/or one
ot more of the other compounds ate >10X RED and/or degradation exceeds the
crireris, corrective maintenance as outlinad in peragraph 7.3.1.3 should he
performed hefore repesting the above chromatogrephy avaluations. 1Ff DDT
only exceeds the linesriry cricperis and one or more of the DDT series 15 to
be gquanticated, follow 7.5.4.21 (dn nor repeat Evaluation Miam B). 1f none of
the DDT peries is to be quanritated and DDT axceeds the 101 RSD, aimply record
the I RSD on the proper form. Anytime toxaphsoa is to be quancitated, follow
T‘siiill

7.5.5 After the linearity standards required in 7.5.4 are injected,
continue the confirwation snalysis lojecrion sequence with a1l eompounda tem
tarively identified during primary snalysis to estsbliah the dally rstenrion
time wiodows during primary analysis. Analyee all coofirmation standards
for a cane at the beginning, ac iotarvale apecified in 7.5.56 and at the end.
Any pestleide outaide of its serablished ratention rime window requires
immediate invascigation and correction before continning tha analysis. The
laboratory must reanalyee all sanples following the scandard that exceeds
the criterin.

_ 7.5.86 Begin injeccion of ammples at this point of the Confirmation
Analysis sequence. Analyxe groops nf 5 samples wirh a standard percaining

to the samples after aach group {Evalustion Mix B is Tegquired after each

10 aspplen). The alternating standard's ratlo of the responae to the smount
injected muat ba within 15 percenr of each other if quancitatlon is perfcormed.
Deviations larger than 15 percent raquira the laboratory to rapeat the samples
analyeced following the srandard that aeceeds thas criteria. The 15 percent
criteris only pertains to componnds being quanticated.

If more than one standard is required to confirm all compounds
tentacively idencified in the Primary Analysia, include s alternate standard
after each 10 samples.

Saxples munt 8lso be repeatad if the degradation of aither DDT
spdfor Endrin exceed 20 percent on the iotermirtent Evalustinn Standard Mix B.

Tf the samples are wplit becween 2 or more inarruments, all standards
and blenks pertaining to those sanples must be anelyred on sach instrument.
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MALTD: US Enviranmentas! Pratection A
Cuslity Assurance Matenah Ban
Research Triangle Park, NC 27711 US4

Te!ephone:

QUALITY ASSURANCE MATERIALS BANK
REQUEST FOR REFERENCE STANDARDS

Requesu DNLY: (919} R01-4018

(FTS) 6294019

Information: l?ﬂl]!d.‘--!ﬁgﬂ

{(FT5; 545-2690

Technical Apsistance: {919) 5471-3951
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SECTION 1V ~ AKALYTICAL STANDARDS

The Environmental Protection Agency's Quality Assurance Materials Bank
will supply priwary standarde (calibration standarde, surrogate stendards,
matrin wpiking etandarde, and internal standards), contingent wpon their
avallablility, for traceability and quantitative verificatfion of Contractor
standards. It ip emphasized that these primary wtandards are for tracepbilicy
only. There are insufficient qnantities to have these svailable to serve as
worhing wtandards. The contract laboratory is reaponsible for preparing its
own working standards from commercial scurces.

Caution ahould be exerciged in the mixing of thee¢ standards together,
perticularly the multicomponent atandarde. Chemical reactions such as ecid/
bage reactions, Schiff base formations (reacrions of aldehydes and kecones with
primery amines), hydrolysis, isotoplc exchange, and others may occur.

EPA contract laboratories can call or write directly to the (QAMB (address
and phone nunber on the followlng request form) to obrain reference standerds.
Brendards will be provided bused on the reasonableness of the reguest and rheir
avallability. Any requast from & commercial laborarory that is not currently
under contract to EPA will be denied.

Upon award uf a contract, a list of available stendarda will be provided
by the EMSL-LY upon request.
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Laboratery Date

{uartey le {circle one): 1 2 3 & | 4§

- ——

batance List (BSL) Resulta Pofnts Awarded

Bcatione {maximum of 40 poiots paasible)
unber of compounds not idectified ( ) = 40/
gpounds in satudy = deducred)

maximum of 4D polate possible}
mpounds oot within sceeprmoce

} x 40/aunber of coupounds in
deducted)

ntificetions above
tive limipr {meximum
umber of falee

II. Kon-HS5L Results

A. Identificatione ints possible)

{oumber of non ed { Yy x 3/
oaunber of compo deducted)
B. Hon-H5L falwe pos {maximum
of 15 polots poseib e positives
() = 13/pumber of dy =

deducted)

I1I. Timelineos criteris {minus 1Y from Rew §
deliverad late). Late is defiued us 31
sample receipt = deducted.

the day of

HOTE: Thim Figuvre is a mample ounly. The sctual £l
vary depending oo ssmple or atudy dewign or am s result
tha contract.

Pigure 1. Performance evalustion sample data
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SECTION ¥V - LABORATORY EVALUATION PROCEDURES

Thie docussnt outlines the procedurss which will be ueed by the Project -
Officer or hie suthorized repressorative to conduct laborstory andits to
determine the laboratory's ability to meet the terns and cunditions of this
contract. Tha evaluation process incorporates two major ateps: 1) svalua-
tion of laboretory performsnce, and 1) onsits inspection of the laboratory
to verify continuity of peraonnel, inatrumentation and quality conkrol
reqniramenta conteinad in the IFE. Ths following ia & deacription of theas
two ataps.

Part 1 Evaluation of Laborstory Farformsncs

1.0 Performsnca Eveluation Sample Anslysilas

1.1 The Ferformsnce Evaluatiow (PE) aample aat will be sent to a particl-
pacing laboratory on & quarterly bsaie to verify the laborstory's continulog
sbility to produce scceptsble snalytical resnlts. These samples will be pro-
vidad either singls blind {racognizable ap a PE materisl and of unkaown com-
pasition), or doubls blind [notr racognizable ss & PE marerial and nf uynknown
componition). Contractors are required to resturn PE analyticsel dats within
thirty (30) celendar deys of rascsipt.

1.2 When the PE dats sre received, rosults will be scored routinely for
f1dentification and quantitstion, sccording to the slements snd weighting
factors shown in Filgurs 1. Results of these scorings will be provided for
ths contractor vis coded evalustion spresd sheats by compound cleasss. The
goverment may adjust the scnres ou any piven FE sample to compansate for
unanticipatad difficulties with & perticular sanple. If a laboratory is re-
miss in 1ts abllity to perfora accsptably on the FE sxmple, the governdent may
conduct an on-aite vlsit and » full dats sudit, wo thet carrective sction may

be takan lmoediately.

Timeliness in dellvering PE sanple data to the government is esmentinl
and 1e reflected in the dsductiou of pointa from ths groas scors {Figure 1)}
for late data submissions. Late is defined as 31 days or more from the
docunented day of sample vecslpr.

2.0 Orgenic Data Audit

2.1 Orgaulc Jats audira sre couducted on CLP Contractor's Reporting end
Deliverables packages EMSL-LV. The orgenic dats sndit provides the Agency with
sn in-depth inspsction sud evsluation of the Case dets packages with regard o
achieving coutractual complisnce and QA/QC scceptabilirty.

2.2 The Agency may use statistical evaluations such ae the Wilitary
Stendard (Mil 3td) 105D as the suiit mechanism. Mil Std 105D can be used to
evslusts the quality of CLP data by clesesifyiug errore into three categories
depending on the gravity of the defect. & critical defect affecte the
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validity of an aotire Cese; a major defect affects the validity of a single
sanple or group of eamples withioc ¢ specific Csse; & mioor defect can effect
the tachoical quality of the deta, but should be easily rasolvad. _ .

Mil Btd 105D may be used to determine a specific acceptable quality level
(AQL) based on submittad data from all eontract lsboratoriss. The Agency cen
then identify individual lsborstories consistently below the AQL, identify
specific problems, and address the problems in o timely fashioo through ao in-
creset in the dets sudic procednre or through additional on-site svaluations
or a combination of both. It is recommended that all jdentified defects be
cnrrected or replaced with scceptable paterisl,

3.0 Trend Analysis

Monitoriog of quality cootrol date produced during contract laboratory
analysis 1s performed by entry into a compnter dete bape, Automsted Date Review
Organic, Ioorganic, TCDD (ADRGIT). Date entry is accomplished from the contract
specified forme. Devistion from the contractually specified forme {5 unactept-—
abla in conrent or order. Production of these dats base raporte has been con-
tiouous since Fovember 1952 and has been tha basie of protocol revisions. The
reports now provide the cepability of trend analysis io the qoality control
deta produced from Contract laborstories, These reporcs sre napsble of pro-
ducing lskborstory, case, and ssuple number specific data sanomslies or trends
for the following sraas:

Orgenic
Surrogate Spikes * Tuning
Metrix Spike ® Calibration
Blanks
DPuplicates

f? Dnder devalopment

3.2 Program~vide stetisticel results srs used to rank laboratories
in order to observe the relative parformance of asch laborstary in a given
protocol ageinet ite pasrte. These raporcs ars alsc used to eveluate trends
within laboratoriss. The rasults of thass treod sruwlyses are included in overall
svaluation pf laborstory parformance.

3.3 Llaborestory psrformances over time will be monitored using these trend
analysis technigques to detact depsrturas of laboratory output from reguired or
degired levels of quality conerol performance level.

3.4 Examples of some of these reporte are shown in Figures 2 thru 5 for

information purposss only. The govarnment ressrves the right to modify the
sontent and/or format of theas reports,
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Part 2. On-site Leboratory Evaluationm

The on—sice leboratory evslustions help to sssure that all th:_necllnary
quality control Is being spplied by the laboaratory in order to deliver a quality
product. Quality essurance evaluarions allow the avalustors to dsteraine chat:

1) The Organizerion and Parsonns]l sre quslifisd to perforn sssigned
tanks, : .

1) Adequate ¥aciliries snd Equipnent ste available,

3) Complste Documentstion, includiog chain-ol=-costody of samples {s
being implemented,

43} PFroper Anslytical Methodology is being naed,

5) Adequate soslycical Quality Control, Iincluding refareoce asmples,
contrel charts, and documented corrective scrion measures, is being
provided, and

6) Acceptsble Dats Randling snd documentacion techuiquas are being used.

The on~afre vipit slmo serves so & Dechanism for discuseing seaknegees identi-

fied through the Performance Evslustion sample analyeis. Lastly, the on-site

vipit sllows the evaluation tesm to detarmine if tbe laboratory has imple-

gented the recommended andfor required corrective sctions, with regpect ro -

quality aspurance, made during the previous on-site visit. \ th,'
The following describass the protocol which ie followed during a laboratory

svsluation. Jocluded ia sn Orgenic Laborstory Evalustion Checkshset {OLEC). &

aimilar OLEC will be used in future oo—site laboratory evaluations in order to

maintain & continuous record. The governmeot resarvas the right to change the

OLEC as changlog conditions dictaete.

2.1. Event Sequanca for the Laboratory Evaloarion

1. Meerting with Laboratory Manager snd Froject Manmger

A. Introduction
B. Discnas purpose nf visit
¢. Reviaw of personnel changen

I1. Review of Frevious Trip Raporr

The moskt recent report 18 reviswed to verify that all previously identi-
fiad prohlems have been correcred.
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108,000
112.000
105. 000
106,000
108,
99.000
102, D00
100. 600
100,900
116009
113,000
105,000
103,000
114,000
10,000
112.000
1031.000
103,000
191.000
139,900
107.000
103,000
105,600
107,000
9.000
11E.000
§3.000
110.009
$1.009
0. 000
$2,000
§1.000
8 .000
b2.000
94,000
91.000
94,000
#1.000
91,900
§1.900
§1.800
106.700
95000
p5, 900
108,000
§6.100

MEL-1Y
Toluwm DB Low Water D1-Feb-84

CASE JACLT N0, fc =D, CONTRACT
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198 el =] BA-N1-572
1984 Frds -] BA-01-5T24
1854 Fra26Ms0 =1 B8R -01-8724
009 [ Jak ] -] £3-01-6724
1013 AlYE1 =] E£8-01-6T84
2013 A1TE2 =1 BR-DI-E724
03 A1YEMSD | £8-01-5724
03] Al760 »] AB-01-4724
o -1 =1 BR=D1E724
013 A1TED =] £8-071-E7 24
1011 R1TENE =] 86-01-8724
2013 eI’ -] BR-01-£724
2087 RE425 =] 8B-0]-6724
2087 R =] B8-N1-£724
1087 | LR =1 S8-01-67 24
roa? RH21 =1 BA=-01-§724
2087 "EZ) =1 £3-01-E724
oe? a2y -} £8-01-5724
20B? R2A2G -] AB-01-4724
zo8? ME2{ ) B8=N)-ET24
2087 RA2E ~] £8-01-6T24
J087 RIE37T -1 £5-01-8704
7087 RHA27M5 «1 §5-01-67¢4
208} RPAIL -1 8E-01-56724
2087 RR4ZTMSD =] B8-0)1=-ET24
#na? Red2d =] ER-N]1-4724
110 FR421 =1 BB-1-£T24
210} 2y -1 $8-N1-5T24
1101 F2dMMsD =] BB-0)-5724
F 10 FR4YEms =1 Ba-D1-4724
1101 iz -1 §8-01-8TH
2101 FRa9 =1 6E-01~-5724
210 L r{h"} =1 GB-pj-E724
2101 kel -1 #0-N1-6TH
1101 L H -] £5-01-6724
2101 Fr417 -] &0-01-5124
2224 CHBIMED =] 86-Q1-67 24
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N CRARANE =] EE-D1-E724
riid (o L iofr] =} £5-01-5724
2224 cHOm =1 £5-D1=E724
Y ed) Lynz =] 8A-01-56T24
T Ciam =1 £8. 018724
24 CMe) =1 68-01-6724
Pigure 5. Organic contrel chart rav dats.
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11T. Laboratory Tour

At this stage of the evaluation process, s laboratory tour is performed. _
The tour follows the path of » asmple starting from seample receipt to final
compilation, review and distribution of rhe data genereted by sample analys!s.
Phocographe may be taken during the tour,

1¥. Poet Laboratory Tews Cmucum

The evaluation t:-ﬁ caucuses separntely in ovrder to collate thelr obger-
vations am & regult of the leboratory tour. Both positive and negative lrems
arn diecuseed.

V. Review of Data Audit Report{m})

Queatione or problema notad in the datm audit report, performance evalua-
tion etudienm, or comments from users of the dats are diacussed at this etage of
the evaluatlion process. The review of dats generated by the laboratory may
peceselitate complate sxapination of all documentation amsocisted with Lhe
sanple(n) 1in queerionm. .

¥I. Documentation Pracedures

An avidentliary wudit of chain-of~custody end aimilar procmdures im con-
ducted by the Contract Evidence Audit Team (CEAT), which 1x under econtract to
the USEPA Katienal Enforcement Investigetion Center, Denver, Colorado.

¥Il. Pred:briefiog Caucun

The avaluation ream caucus and determines the problems and/or pesitive
items ro be relmmead to the contrmctor. Problem arees and iteme to be in—
cluded in the evaluation raport or for conmiderarion by the Project Officer
are dimcumsed.

VIIT. Debriefing

A technical spummary of obeervacione, and the comments of the REIC
reprepentativas, are presanted to the Contractor, The Contracter ie then
eclicited for responsea. A eummarization of fcwmm to be corrected within
an agrend timaframe is reviewed.
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Artechaent 1

Laboratory Evaluation Check List

B 5 PERSONNEL (page 1 of 2)

YES[NO | = COMMENT

t Manager (individuel
erall technical efforc):

GC/M5 Speccrel Interpr

Hame:
Experience: 2 years

Purge and Trap Experrc:

Kame:
Experience: 6 months sinimum req

Extraction Cancentration Expert:

Nxme :
Experience: 1 year minimum requirement

Pexticide Regidue Analysie Experc:

Rape:
Experience: 2 years ninioun requirement

E-53
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Laboratery:

Contract

Laboreatory Evaluation Team:

Name=
——




II. Sample Receipt mnd Storage Area

Are writh
developed

B-zple custodian.

macner which preventym
contamination?

ITEM T [YES KO

COMVENT

Fatodian designated? If vps,

k he S0F available
B =lpr/storage

Are saumples that requirigegh.
such a way as to maintal

seni-velatile armples?

Are adequate facilitiea providad £¢
samples, including cold atorage?

Ts the temperature of the cold atorage ré
daily in & logbook?

E-57




Additional Commente

I ORGANIZATION AND PERSONWEL (Page 2 of 2)

ITEM

YES

NO

_ COMMENT

usgigned to chis project have the
and type of experience to
o 1sh the objactives of this

o n adequately steflfed to .
itmente in e timely manner?

Wes the QN er avallable

during the

Hams:

Does the laboratory -or: L fficer

report to sepior manag

Wan the Project Manage
svaluation?




III. Sample Preparaticn Ares

ring the facilities, give mpecial attentlon to: {a) the
nee of organization snd neatness, (b) the proper maintgpance of _
nstrumentation, (e) the general adeguacy of the facilities to

-

ove

YES [ﬁ COMMENT

Does the
wotkapace

Are contamination~free
level analytical work?

Are contawinsclon-free work areas
the handling of toxic materials

Ars exhaust hoods provided to allow
contanication-fres work wicth volat

Is the air flow of the hoads perlodical
checked and recorded?

Are chemical waste dlsposal poliicies/procedSg
adequate?

Does the laboratory have a source of disrilled/
detminerslisged wvater?

Is the conductivity of distllled/denlinaraliged
water toutinely checked and recorded?

E£-39



II. Sample Receipt and Storage Area (Continued}

ITEM YES |KO COMMERT

the ipdividual maintaining
blly exsmined and reviawved
the noteb B iically, and signed hie/her
pane thare * th the date and
appropria ; hether or not the

notebook hn an appropriate
BATDIAT . ’




111. Sawmple Preparstion Area (Continued)

YES |NO CONMENT f

Is the B0P .'_ Bt csvare washing posted at the
cleavning syF

Additional Comments




J11I. Sample Preparation Area {Continue=d)}

e Eg—

E-&D

ITEM YES[NO COMMENT
ory supervisor document that
water is svailable for praparation
enke?
Is W2 : hj“hlunce located avay [rom draft
aod area: k9o rapld temparature changes?
Has the b {} :d within oce year
by e certi
Is the balance P N vith cleae B
weighte befors 4 g and the uylts recarded
in & loghook? =
Are the Eclvent stoTagoEe=Pynigryr vented
in order to preveat pocffale 1ERA:r
contenineted?
Te the appropriete portion of the : le
to the analyat at the semple p are
Are Teagent greds or highar purity
uagd to prepars acanderda?
Are fresh analytical stenderds prepared .
frequency cooaigtent with pood QA?
= .';-‘.0

Are reference waterisls properly lebeled wit
concentratione, date of preparetion, and the
identity of the person preparing the sanple?
Ie a standards preparation and tracklog logbook
maintained?




A. GC/M5/DS Instrumentation

ITEM

NG

COMMENT

ey 's operating manuels readily
to the gparator?

n protocol in use by the

in a permanent

Is & permanent service d * in a
logbook?

Has the instrument been mo ]

Ie the instrument properly wven " re

appropriate traps {n place?

Is a glass jet separator in place an
operaclional?

Ie an electranic dats storsge pervice availa

Is s splic/eplitlens copillery injector in
place?

Is the colunn direct to the apurce?

1a the EPA/NIH mase apectral 1ibrary sesrch
syatem current?

—
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IV. Sample Analysis Instrusentaticns

DS Instrumentation

Manufasturer Model Installation Dete

Data Systewm
ID #

Data System
1D §

Furge and Trap
1D #

Purge and Trap
10+

COMMENTS ON CC/MS/DS INSTRUMENTATION:




B. GC Instrumentation

Data System
Ip ¢

. Manufacturer MHodel

Installation Date

Detector{n)
—

" Purge and Trap
~ Ibf

EM

Are manufacturer's operating na
available to the operator?

——

ovperator?

Iz there a calibrarien protocol In us

eadt

¥

record?

Are calibrecicn resulcs kept in & peroanent

YES NG |

COMMENT

T

Iy service maintenance by contrace?

—rar.

la preventative maintenance applied?
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A, GC/HMS/D5S Imatrumentation

YES

NO

COMMENT

ce that at least one GC/M5/DS
be reasonsbly expected to be aperating

Conmeatw




v.

Data Handling and Haview

ITEM

YES

NOD

COMMENT

lationg spot=-checked by a second

corrective action thet has

Ara In-ho
far analysis
charee)?

harte meintaioed
;endard control

Do QC racords sTGREE AP hen
acalytical results )

Do supervisory perscnh
QF reaulrst?




Lo

B. G C Instrumentation

YES

NO

- COMMENT

Is tha InsWEEE-MF properly vented or are
appropriat

Ie there avide
can be reazona
acceptably ac

B na GC syetem
B8 operating

Couments nn GC Instrumentetion
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VII BSUMMARY

cksheet {(Page 1 of 2)

YES

NO

COMMENT

3Ty personnetl sre aware of
M\ ion to the project?

Have TEEpOD
the project

Does the organfzation p
en quality assurancet?

Have any QA/QC deficiencles
before leaving?

Is the overall quality assurance
accomplish the objectives of the prg

Have corrective actions recommanded dur
previcus evaluacions been {mplemented?
not provided decails in Section VII.h.




¥I. Qualicty Control Manual Checklist

YE5 (NO

LOMMENT

-« the important elements
.uding the following:

Documentatiosn

¢. Freventive mal

f. BReliabilicy of data?

g- Data validation?

h. TFeedback and corrective act
1. Instrument calfbration!?

Additional Commenta
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