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FOREWORD 

Environmental measurements are required to determine the quality 

of ar:ibient waters and the character of waste effluents. The En

vironmental Xonitoring and Support Laboratory (EMSL)-Cincinnati 

conducts research to: 

• � Develop and evaluate techniques to measure the 
presence and concentration of physical, chemical, 

~adiological pollutants in water, wastewater, 
bottocr sediments, and solid waste. 

• � Investigate methods for the concentration, re

covery, and identification of viruses, bacteria, 

and other microorganisms in water. 

• � Conduct studies to determine the responses o: 
aquatic organisms to water quality. 

• � Conduct an Agency-wide quality assurance program 

to assure standardization and quality control of 
systems for monitoring water and wastewater. 

This publication, Interlaboratory Method Study for EPA ~ethod 

624 reports the results of EPA's interlaboratory method study 

for the volatile organic compounds. 

Federal agencies, states, municipalities, universities, private 
laboratories, and industry s~ould find this interlaboratory study 

useful in monitoring and controlling pollution in the enviro~ment. 

Robert L. Sooth, Acting Director 
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ABSTRACT 

The work which is described in the report was performed for the 

purpose of validating, through an interlaboratory study, proposed 

Method 624 for the analysis of the volatile organic priority pol

lutants. This method is based on purging and concentration of 

the various analytes on an adsorbent followed by thermal desorp

tion onto a gas chromatographic column. A low resolution mass 

spectrometer serves as the measuring device. 

Participating laboratories were selected based upon technical 

evaluation of proposals and upon the analytical results of pre

study samples. The laboratories were supplied with ampules con

taining various concent=ations of the pollutant corr.pounds. These 

solutions were aliquoted into four different water types which 

were subsequently analyzed according to the appropriate methods. 

In addition to the sample concentrates, each laboratory was sup

plied with an industrial effluent which was known to contain 

various pollutants. The purpose of this sample was to ascertain 

the propensity of the method to produce false positives and 

false negatives. 

The data obtained from the interlaboratory study were analyzed 

employing a series of co~puter programs known as the Interlabora

tory Method Validation Study (I11VS) system which was designed to 

implement AST.1 procedure D2777. The IBVS analyses included tests 

for the rejection of outliers (both laboratory and individual), 

estimation of mean recovery (accuracy), estimation of single

analyst and overall precision, and tests for the effects of water 

type on accuracy and precision. 
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This report was sub~itted in partial fulfillnent of cont~act 

number 68-03-3102 by Radian Corporation under the sponsorship 

of the U.S. Environmental Protection Agency. The report covers 

a period fro~ January, 1982 to June, 1983. 
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SECTION 1 �

INTRODUCTION �

The various analytical laboratories of the G.S. Environmental Pro

tection Agency (EPA) gather water quality data to provide informa

tion on water resources, to ·assist research activities, and to 

evaluate pollution abatement activities. The success of these 

pollution control activities depends upon the reliability of the 

data provided by the laboratories, particularly when legal action 

is involved. 

The Environmental Monitoring and Support Laboratory-Cincinnati 

(E~SL-Ci), of the EPA develops analytical methods and conducts 

quality assurance programs for the water laboratories. The qual

ity assurance ?rogram of EXSL is designed to maximize the relia

bility and legal defensibility of all water q~ality information 

collected by EPA laboratories. The responsibility for these ac

tivities of EMSL is assigned to the Quality Assurance Branch (QAB). 

One of these activities is to conduct int~rlaboratory tests of the 

~ethods. This study reports the results of the validation effort 

on Xethod 624 for the volatile organic compo~nds. 

The interlaboratory study of EPA Method 624 consisted of three 

distinct phases. Phase I involved the preparation and ampuling 

of concentrates of the compounds. The prepared concentrations 

were then verified using GC methods. 

The second phase involved the selection of participating labora

tories. Solicitations were nade for ~oth paid participants and 

1 �



volunteer participants. Selection of laboratories was based on 

experience, facilities, quality control procedures, .and cost 

estirr~tes received from laboratories. Final selection of fif

teen laboratories was made after the successful analysis of a 
performance sample. No laboratories chose to participate in 

the study as volunteers. 

The third phase involved the concuct of the study. The prepared 

ampules were distributed to each laboratory. Each laboratory 

supplied the required four water types into whic~ the ampules 

were spiked. In addition, a single wacer sample was s~pplied 

by Radian to evaluate the method's tendencies for false-positives 

and false-negatives. After analysis, results were reported on 

standard data sheets. Data were keypunched and validated by 

Radian. The final step in the study was to conduct an analysis 

of all data obtained using CS EPA's IHVS computer programs. 

2 




SECTION 2 �

CO~CL[SIO~S 

Method 624 is acceptable for the analysis of purgeaJle priority 

pollutants. The accuracy of the method is judged very good while 

overall precision and single-analyst precision are consicere<l 8C

ceptable. For most compounds, matrix does not significantly ef

fect the analysis. Method 624 was characterized in terms of 

accuracy, overall precision, single-analyst precision, and the 

effect of water type on accuracy and precision t~rough statisti

cal analyses of 9,880 reported values. Estimates of accuracy 

and precision were made and expressed as regression equations, 

shown in Table 1 for each compound. The equations were Jased 

on the 8,446 data values remaining after eliminating 1,434 values 
(approximately 15%) designated as outliers by the IMVS programs. 

The development and interpretation of these regression equations 
are discussed in Section 5. To facilitate the interpretation of 

these equations, Table 2 was prepared. In Table 2, accuracy 

(percent recovery), overall precision (percent standard devia

tion), and single-analyst precision (percent standard deviation) 

were cooputed (using the regression equations) at a concentration 

of 100 µg/L. 

Accuracy is obtained by conparing the mean recovery to the pre

pared values of the concentrations and cor.iputing the percent re

covery. Overall, recoveries for the vclatile o~gar.ic compounds 

are very good for all of the water reatrices with an average re

covery of 100%. The mean recovery statistics (at 100 µg/L) for 

the volatile organic co~pounds range from 68% for bromomethane 

in the surface water catrix to 123% for cis-1,3-rlichloropropene 

3 �
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in the distilled water. One-half of the mean recoveries are be
tween 94% and 105%, with one-fourth of the mean recoveries above 

and below these values. Recoveries for bromomethane are consis

tently low (ranging froo 68% to 75%) for all water matrices. 

Mean recoveries for cis-1,3-dichloropropene and 1,2-dichloropro

pane are high with recoveries ranging from 116% to 123%, while 

the recovery of trans 1,3-dichloropropene is uniformly low, 

averaging 83%. It is known that the isomers of 1,3-dichloropro

pene are relatively unstable and may decompose to 1,3-dichloro
propane. 

The overall standard deviation of the analytical results is an 

indication of the precision associated with the measurement gen

eratec by a group of laboratories. The percent relative stan

dard deviation (RSD) at 100 :.ig/L for the volatile organic com

pounds range from 13% for trichloroethene, 1,1-dichloroet~ane, 

and 1,2-dichloropropane in the various water matrices to 60% 

for chloro~ethane in the industrial effluent with a median value 

of 24%. Precision for chloromet~ane is relatively poor for all 

water matrices with percent relative standard deviations rang

ing from 45% to 60%. One-half of the RSDs are between 20% and 

29%. In 95% of the cases the RSDs are less than 44%. 

The percent relative standard deviation for a single analyst 

(RSD-SA) indicates the precision associated within a single 

laboratory. The RSD-SA for samples at 100 -µg/L ranges from 

11'/o for carbon tetrachloride (distilled water matrix) and 1, 2

dichloropropane (tap water matrix) to 58% for chloromethane in 

the industrial effluent with a rr.edian RSD-SA of 19%. Single
analyst precision for c~loromethane is relatively poor with 

RSD-SAs ranging from 37% to 58%. One-half o= the RSD-SAs at 
100 µg/L are between 15% and 23%. In 95% of the cases, the 

RSD-SAs are less than 36%. 
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Three compounds used in c~is study, bromornethane, chloromethane 

and chloroethane, are gases in pure form. Although there are 

no clear trends for accuracy in the gaseous species as opposed 

to less volatile compounds, it is possible that the low recovery 

observed for bromomethane and the poor precision for al~ three 

compounds may be due to inherent difficulties in handling gaseous 

and extremely volatile compounds during the various preparation 

and analytical procedures required in the method. Bromomethane 

is also known to be unstable, which could also account for low 

recoveries. 

The effect of water type was different for the various volatile 

organic compounds. For most compounds the water matrix does 

not have a great effect on either the accuracy or precision. 

Over all, recoveries for the volatile organic compounds averaged 

100% in distilled water, 101% in tap water and surface water, 

and 97% in the industrial effluent matrix. Precision (RSD and 

RSD-SA) for the volatile organic compounds ranged from a median 

RSD of 21% and a median RSD-SA of 16% for the distilled water 
to a median RSD of 25% and a median RSD-SA of 23% for the indus

trial effluent matrix. 

A trend toward higher recoveries (above 100%) for the lowest con

centration Youden pairs was observed for 10 compounds. One expla

nation could be sample contanination from the presence of these 

compounds in the laboratory. Methylene chloride displayed the 

most pronounced example with recoveries averaging 142%, 76% and 
83% for the low, medium and high pairs respectively. Low-level 

contanination may be responsible for the 142% recovery of the low 
pair. Blank concentrations were also higher for methylene chlo

ride than for many of the other conpounds, indicating a greater 

likelihood of low-level sample contamination. This explanation 

is less clear for other compounds. For example, the trend is nore 
pronounced for the chlorobenzenes than for benzene or chloroforo, 

yet the latter conpounds would be expected to be more ubiquitous 
in a laboratory e~vironrr.ent. 
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TABLE 1-1 

(~Vl~O~~(~lAL NONITOHl~G •No surPo~, LJ~ORATo~, 
OIFICl or R[SE•ACH ••o OIV[L~r~ENJ 

fNV(RO••ENIAl PROl[CllQN AG[SCY 

•• FPA "flHOO t(L VALJDATJ0f4 STUDT - PlJR(ifAPlFS 

•!~A(SSICN (OUATIO,s IOR ACCURACY AND r~f(ISION 

WATF'f TYPF ~ROMOOl(HlORO~EIHANf 8ROP10f0R" * CAONOt1flttA~f 

•rrLl(ARlE CON[. l!Q.E - 46C.0) 1e.o - •Pr.r> (9,1 - 607,0)··-~E 
D15Tlll£D ~AHR �
SINGl[-A~AlYST rorc1SION SP c ~.26X - T.74 s• • r.15x • 0.59 SP= 0,14l • 0,19 SA = 0,l7• - C.50 �
OVfRAll PRf[ISION S ; o.,,. - 1.J) s , o.,rx , 1,13 s = u.2ei • 1.1s S = O.l5X • O,t4 �
U CURA(Y x = 0.9l[ • ,.cc I= I.Cle - I.I~ I = 1,01( - 0 ,89 l: C.72C - 0.79 �

TAP WATFP �
SINCL[-A,AlTST rR[CISION SA = ~.z:x - C.24 s• • r.11, , a.94 SA : ~.31X • 1.)6 SA• C,29• - 0.45 �
9V!RAll PRICISJO• s c O.lll - 0.7~ S c c.,ox • J,76 s = G,Jll • 1.0J S - Q.l4X • Q.~7 �
ACCURACY x • 0,95( • 1,40 x = I.Ole • 1,J5 I = 1.13( - 1,07 I• C,69C - 1,14 �

5lJlifA{F W~l[A 
SJ•GL(-ANALYST PRECISION SP = C,151 - C.60 SA c r,18X f 0,4J s• = c.1,x • 0.06 SA = 0.24X - 0.15 �
OVfPAll rRICISJnN s c.2•1 - 1.0, s = o.zz,, o.eo S , 0,lfW • C,9~ s = U.251 • l1 ,67 �
ACCURACY X = 0.94( • ,.,, I : I.QC( - l,f2 • = 0,97[ - 0,67 I• 0,69( - 0,11 �

l~OlJSTkJ•L tftLU£Nl 
SINGlf-ANALY51 PA(CISIOH SR c 0,14X - C.91 SR c C.ZJX - 0.11 SR = 0.28X - C,02 SA = C.!7r - O.ZT �
OVlRAll Pkl(ISJO• s o.,z. o.ai s c.2,•, 1.01 5 O.J~x • 0.49 S 0,411 - U,07 �
ACCURACY • = o.~9c , 1.eo x • 0.94C - G,9J X = 0.95( - 1.65 I • O,HC - o.~o �

X ~FA~ Af(OVFAY 
[ = IAIH VALUE IOA IHE CONCENJRATION 

*Revised regression equations and esti~tes of accuracy and precision are given in--Tables 12 and 13. 



TABLE 1-2 

l~VJRON~(NTAL ~ONJIOHl~G -NO 5UPf'OAT LAltQAAlORf 
OJIJCE Of 0£SfARrH ASO OfVFIOP•JNI 

(~VJHONMENTAL PROJt(IJOtJ AbtN(Y 

•• rr• r(THOO ~2, VALIDATION STUDY - PUR~EAOl(S •• 

O![A[SSJCN !OUIIIONS IOA ACCURACY ANO r•rCISION 

WATFA TYPE CAAflON lfTPArt1 lflPJ[lf * C~LORORIN1£N! ULOROl lHANf* CHI OROIOR• 

APPLl(Afllf (OIH. IU~r.~ C9.r - 4C".Ql C1J.5 - 600.0l 17.l - 4J!.l'J) ,,.5 - icr.c1 

DISTILLED WAl!R 
S1"GLE-ANALY5I PO!Cl510N s~ • r.111 , ~.~5 SA = C.161 - Q.C9 SR= 0.231 • 2.02 SR = C.161 • a.22 
OVERALL PRfCISION s - J.141, a.11 s = c.261 - 1.92 ~ , n.211, 1.9\ s = 0.1~, • 0.10 
A((UAA(t • = 1.01c - o.f, • = c.~ec , 2.ze • = ,.~ec • 1.5a x • 0,9!( • C.33 

lAP \.'Alf.'1 
Sl~~lt-JTJ~LTST PPfCJSJO~ SR = 0.2'X - r.R5 SA= C.191 • 0.69 SR = 0.11X - U.71 SA , r.?31 • ~.4l 
OV[RALL POf(ISION S • 0.2,, - Q.f7 S = C.Zlx - 0.3C S s C.SSI • C.04 s = o.J1x , s.5e 
•ccuRary • 1.a1c-1.M • = 1.r2c • 2.L4 x-1.1N•0.1l X = O.H7C • ~.7@ 

SU•IACF WAJfR 
S1NGL£-ANlLY5T PRECISION SA = P.16X • C.QB SP= C.191 - c.e1 SR• 0.221 , 1.63 SR = 0.22• - ~.JC 
OVFRAII rRICISION S = C.19X • C.9~ s , 0.191 - 2.0~ S J.2P1 • 1.47 s • o.nx - o.oPO 

ACCURACY w = 1.QIC - ~.n X = 1.01( • 2.91 I = 1,~9[ • 1.f3 0.91( • U,6! 

INOU5YRIAl EffLUENl 
SIN~L[-ANllYSI P~[CISIO~ SA = r.20, - c.,9 SR: ~.21• • 0.13 SR = 0.3/X • 0.25 SA • f,l4W • 0.3] 
OV[AALL rRECISJON s o.zsr • c.5, S 0.101 - 2.20 S J.JPI - [J.21 s C.Hx • 0.65 
ACCURACY X ' 0.95( - t.62 I , C.9lC • 2.36 • = 1.12c , 0.44 x = Q.94C • U.H 

l ~fAN RF(OV[RY 
C = lRUF VALUE IOA IHI CONCfNIPATION 

*Revised regression equations and estimates of accuracy and precision are given in Tables 12 and 13. 
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TABLE 1--J 

INVIRON"ENTAl ~ONITORING ANO SUPPORT lAAOAATORT 
OfflCE Or AfS[AACH ASD O£VILOr~£NT 

tNVIRON•ENlAL PAOTfCTION AGENCY 

•• (f'A P'I( THOD 624 VAL1DAll0N Sluo, - PlJRCat..AHlfS •• 

P!fR!SSICN EOUAIIONS IOA ACCURACY ANO P•ECISION 

lilAT[A TYJlE CHLORO"[ TIUN(* CIS-1,l-OICHLOROPAOPENE � tlHH DfNZENt 

ArPLICAOLl CON(. RA~GE 17.0 - '69.CI c~.e - JH.01 18.1 - 360.01 

OISTILl[D s•AT[O 

SINGlf-ANAlYST PRECISION SR= ~.41l • 1.75 SP = 0.l?l • 0.44 SA = 0.17l - 0.18 SR= 0.141 • 1.00 
OVtNALL PNECISION s = o.,~1 , 1 .21 S = 0.241 • 0.07 s = u.111 • 0.49 S = 0.161 - 1.7? 
ACCURACY • , o.9,r , 1.31 I = 1.1,c - 0.55 l = 1,0lc - 0.01 I : 0.98C • 2.48 

lAP WATFR 
SINGLE-ANAlYSI PRECISION s• = c.,3• , o.~9 SR= 0.211 • 0.38 SA= 0.211 - 0.24 SR • 0.221 • 0.90 
OVERALL PRfCISION s = C.451 - 0.21 S = 0.211 • 0.55 S = 0.261 • 0.88 S = 0.241 - 0.77 
ACCUUCT • = 0.9CC • 0,20 •=1.21C-0.47 I = 1.i)7( - 0.44 I = 0.99[ • 2,97 

c:, � 5UHAC[ W'1ER 
SINGLE-ANALTSI PRECISION SR = 0.171 - 0.46 SR= 0.261 - C.09 SR - 0.201 - 0.39 SR = c.1s1 , r.58 
OV[RALI •ore ISION s = c.,5• , o.s5 s • 0.311 - 0.33 s = O.Zh - 0.18 s = c.221 - 1.25 
ACCURACY I = 1.12C - 0.56 l = 1.16c • 0.18 I = 1.01( t 0,10 I • 1.01C • l.88 

INOUSIRIAl 1rrLU(NT 
SINGL[-A~ALTST PRECISION SR~ 0.~9x - 1.33 SR= 0.151 • 0.33 SR= 0.181 - 0.38 SA• C.241 • O,Ol 
OVERALL PRECISION s C.61' 1.10 S 0,251 • 0.01 s 0.261 G,87 S 0.291 1.21 
Al(URA(T I= 1.02C - ~.3P I= 1.20C - 0.44 I = 1.07c - 0.70 r = 1.0le • 3.7] 

I - ~EAN RfCOVfRT �
C , TAU( VALUE fOA IH[ CONC[~TRATION �

*Revised regression equations and estimates of accuracy and precision are given in Tables 12 and 13. 
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TABLE 1-'• 

fNVIROk~E~lAL ~ON]TOAJ~G AND surrOAT LArOPATOAY 
Dlflt! Of •!SFARCH A•D DFVFLOP~r., 

lSVIRO•~C~TAL PROIECIIO~ •GE•Ct 

•• fPA ~FTHOD ftl4 VAi l~AIION STUDY • PURGEAbllS 

•1r•1SSICN 1cu•TIONS IOR •ctURA(Y ••o ••ECISJON 

WAT[A ,,re f"ll lHTLPH (HL(''1JO{* lflRA(HLORO!IHENE IOLUFH! 

APPLJCArlt CO~(. AA~f,f 17,2 • LRC.OJ 19.0 • ,00.01 11l.~ - 600,01 

DISlllllD WAl[R �
SINGL!·AN•tYST rR((ISIO• SA = ~.1Qx • C.1t SR• 0,111 • 0,18 SR • ~.1SI - 0,71 �
OVERAil PRlCISIO• S , Q.ICI • 4,C9 S , C,ltl - 0,4S S = 0.,,1 - 1,71 �
ACCURatY I = Q,fTC • 2,11 1 • 1.ooc , o.iJ I : 0, 98( • 2.0! �

IAP WAf(Q 

sr•GtC·•••LtST PRl(ISION SR= C.261 • S.7~ SR: 0,211 • 0,04 SR= Q,181 • 0.71 �
OVIRALL fRICISTO• S = ~.361 • ,.!7 s = C,27• - 0,64 S = 0.2,1 - ~.66 �
ACCUR•t1 a = 0.71C • S.97 I = C.98C • 0.11 I ' 0.98t • 7.76 �

SUHA(( IIUt• �
SJNGI f·AN•I YST PRH ISION SR - P.161 • Q.(5 SA = 0,18X - 0.2C SR = 0,ISI - 0,01 �
OVER•LL rRECISIO• s • G,iS• • 7,91 S = (,251 • 1.16 S : 0.211 - 1.67 �
ACCURACY x = c.e,:,c • ~.s, 1 = 1.czc, 1.s, I = 1,JOt • 2,25 �

INDUHRJAL EfrlUf,Sf �
SJ"GL(-A"ALYST PPl(ISJON s• = c.iu, • 1.s, SR '0,27• t 0,54 SR= 0.211 - 0.91 �
OV!N•LL PRICISIO• S c.,,1 • 1.94 s ~.,11 C,1S S 0,261 1,07 �
H CURH Y x • C,71C • 3.1~ 1 = c.e7t , 1.u I = 0,92t • 2,t·I �

X - ~FJN R(COVfAY 
C : TRUE ••LU! IOR T»E (ONCE~l•AIJON 

*Revised regression equations and estimates of accuracy and precision are given 

IRANS-1,l·DICHLOROI H<f~I * 
u.s - rnr.r1 

SR = 0,16• • 0.~I 
s : 0,191 • O,ll 
• = o.9H • o.ic 

SR : 0,171 • 0,20 
S = 0,171 • o.sz 
I : 1.0~( - Q.17 

SA = 0,1bX • 0,10 
S = 0,16X • G.17 
I : 0,98( • 0,2f. 

SR : P,ZlX - 0,09 
S U,ll• • O,C7 
1 = o.96c , a.al 

in Tables 12 and 13. 



TABLE 1-~ 

ENVIAO•MLNT•L "ONITORl~C AND SUPPORT LARO•ATORY �
OFFICE Of RESEARCH AND DEVELCP~ENJ �

ENVIRON"l~JAL PAOTECJION AGENCY �

•• 1rA ~EJHOD 624 VALIDATION STuo, - PURCEABLES 

••ro1ss1tN 1au,110NS JOH ACCURACY AND P<[CISION 

WAIER UPI lRAflS-1,,-DJCHLOAOPROPtNE l~ICHLO~OElHENf 1,1-DICHLORO[TIIANI * 

15.4 - 160.01 17.2 - 480.01 C1C.@ - 4PO.OI 

DISTILLCD IIAIEP 
SINCLC-ANALYSJ PRECISION SR - c.101 - r.51 SA = 0.131 • 0.36 SR= 0,31l - 1.34 SR= 0.15X - C.22 
ov1•ALL PRECISION S = 0.261 - 0.09 s = c.121 , o.59 S • 0,36• - 0,48 s = 0.151 • o.5~ 
AC CUA ACY • " a.ere • o.2i I = 1.04( • l.27 • = J.9lt • a.el l = 0.9HC • 1.09 

TAf' W.lll:R 
OSINGLE-ANlLYSI PRECISION SA c 0.111 t 0.94 SR = C.23X - 0.34 so = 0.1~1 • 0.66 SA 0,161 - 0.21 

OVIRALl PRICISION s = 0.2s, , J.23 S = 0.261 - 0.28 S • Q.]11 - 0,15 S = 0.141 • 0.82 
AC(UAA[l 1 = 0.83( - 0.58 X s 1,0JC t 1,6~ x = 0.98C • O.H l = 1,01C • G.11 

1-. SURFACE ~•HR
0 SINGLE-•~•LYSJ PRECISION SR , 0.151 • ~.Ol SA = C.141 • 1.05 SR= 0.281 - 0,10 SP= 0.11X ' 1,07 

OVERALL PRICISION S = 0.24X • 0.1H S = 0.19l • 0.94 S • 0.311 • 0.02 S = 0.121 • 1.06 
ACCURACY X = ,::,.89( t 0,69 I = 1.03( • 2.91 I = 0,85( + 0.70 l = C.99C • 1.1! 

INDUSTRIAL [fFLU[NT 
SINGLI-ANALYST PRfCISJON SA = r.1RX - 0.17 SR = 0.221 • 0.75 SA= 0.241 - 1.16 SR = O.lll - 0.27 
OV!R•LL PRECISION"' s o.a, - o.4e s • 0.3lx - O,Ol s o.zer - o.56 S o.z,x t 0,84 
ACCUR•CY 1 = o.e2c - o.oA I : 0.99( • 1,76 1 = ,.ace • o.,5 l , 1.04C • U.l9 

l = "!AN RICOVIRY �
C < IRUL VALUL fOR IHE CONCllifRAIJON �

*Revised regression equations and estimates of accuracy and precision are given in Tables 12 and 13. 



TABLE 1-6 

f~VltON~ENTAl ~ONJTOAJ~G ANn SUPPORT lAl 1 0AATORY 
OFIICl Of R[SLARCU AND DLV!LOP•!Nl 

[NVl•0••£~1AL PPQJ[CJJO• AC[NCT 

•• IPA ~FlHOb 624 VALlOAlJON S1U0l - ruA~l•UlES •• 

o•iR(SSICN IOUlJIONS IOR ACCURACY ANO P•£C1Sl0N 

WH[R TYi'[ 1,1-DICHLOQO[THINC* 1,1,1-lAICHLOROflHAN( 1,1,2-lRICHLOROElHANI 

(1,l - 48~.Q) IQ.O - 400.0> 110.a - ,eo.o, 

DISIILLED WAHR 

SINGLE-ANALYST PNLCISION sR • r.22, , ~.5R SR r ~.12X - n.15 SR• 0.1,x • O.Cl 
OVERALL PArr1s10~ S = 0.J71 I 0.74 s · C,211 - 0.19 s = J.1Rx • o.ou 
lC CURA CY I = 1.01( I 1o4J •: 1,:t:c • o.7:5 • • J.9~( • 1.71 

J"P WAH:q 
Sl•CL[-ANALYSl PRECISION SA = ~.161 • 1.7~ so= o.2cx - o,s, SA= (1,121 • 1,44 
OVIRALL PRECISIO• S - 0.2!1 • J.60 s = C, 23" - 0.22 S • J.1\1 • 0.74 
-( (UAA(1 • • O,Q4( • 2.01 I • 1,11( - 0.5l 1 • 1.ozc • 1.eo 

SUJHA(f WAlFA 
SINCL[-ASlLTS1 PP[CISION SR = C.14l • 0.95 SR = 0.23• - 9.27 SR= 0.161 - 9.27 
OVIRALL PNfCISION s = a.21r, 0.6Q S - C,!P.X - C.Rl S = U-llX - 0.~4 
ll(URHY r = 0,9SC • 1.J• 1 2. 1,C1C • Q.:51 1 = 1.~,c , 1.ss 

JNDUSIRIAL LFfLUINf 
Sl"CL~-•NllTSl rocc1s10N SA = 0,2~J - ~.!5 SR· r.1sr - r,e1 s• = o.1ex • 1.0~ 
OVIRALL PRFCISION 5 0.7JX I ~.24 s G.241 - 0.55 s o.zix - 1.oe 
AC(URA(T • • o.~,c , 1.H • = o.~9c , o.si • = 1.0cc , 1.L4 

• = "(AN Q[(OVrQy 
C = TRUE VAll/f HR TH[ CO~C£1/JR.lTION 

*Revised regression equations and estimates of accuracy and precision are given 

1,1,2,2-tftqA(HlOPOFl~A~f 

11S,O - eH.O> 

SR • ~.161 • 0.69 
S = U.2QX • 0.41 
l = ~.QJC • 1.7t 

SR = o.1ex • O.lO 
s = o.2sx - o.e! 
1 = 0.92( • 0.94 

SR • C.10 • 1,06 
S = 0,20X • 1.~, 
I = Q.99( • 1.45 

OSR 0,17• - 1.22 
S 0,301 • 0.91 
1 = o.e1c • 2.09 

in Tables 12 and 13. 



TABLE 1-7 

[NVINON~[NlAL •ONIIOR)NG AND surPoAl LA~OAAIOAI 
o,,1c1 o, AIS[AR(H AND DEY[LOP"[NI 

fNVIAONHINlAL PA011C110N AGFN[T 

•• IPA •£IH0D 624 VAl1DA110N SlUDT - PUR~[AUll~ •• 

A•~AISSJCN (OUAJIO~S IOR ACCURACY AND POECISION 

WJIEA lYPf 1,2-DJCHLOROBINIEN[/1,4-0 1,2-DICHLOAQ(lHANI 1,2-DJCHLOAOPROPANI 

Ar•LICAOlE CON[. RANGE (16.J - 7~0.01 19.9 - 440,01 (IJ,5 - 600,01 

DISJILLED WHlA 
S1NGLI-ANALT51 PAfCISION SR = o.z,1 - 1 .4S SR = C.171 - C',Jl SR• 0.14X - 0.85 
OVERALL r<ECISJON S = 0.301 - 1.20 s • 0.211 - 0,38 S = 0.171 - 0,41 
ACCUPACT I= 0.94[ • 4.47 1 - 1.ozc • o.45 I • 1,18( t ,.UO 

J,IP WATFR 
SJNGLE-ANALTSl PA[CISION SR= 0.361 - 2.57 s• = 0,18• - D,21 SA• 0,10X f 0,95 

OOVERALL P•FCISION S O.l81 - 1.56 S , 0.171 • 0.1, s = u,1J1 + o,5J 
ACCURACY I = 0,9P( f 4.65 1=1,0H-0,45 I = 1,16( + 1,70 

SUAFACI WATFA 
SJNGLE-ANALTS1 PNECJSION s• = r.2s1 • o.,s SR= 0.151 • 1,01 SA= 0,1ll - 0,Sl 
OVFAAll P•HISJON S = J.101 • 1.48 S = 0.181 + 1.69 S=0,17J-0,B 
A((UNACT I = 0.97( t 6,97 I = 1.01( t 0. 97 I = 1,Uc + z.B9 

INDUSt•J•L [IILU[Nl 
SJNGL(-ANALTST PR(CJSJON SR = 0,251 • 2,55 SA • 0.141 • 0,96 SR• 0.13J t 0.77 
OVERALL PRECISION S • 0,291 • 4.?Z s 0.1~1 • 1,44 S O,HI • O.S, 
ACCURACY I = 0.9H • 5.14 I• 1,01( • (.1.2~ I = 1,2ZC · 0,25 

J HIAH NlCOVIAY 
C = JRUF ~ALUF FOR JHE COHCFNIRATJON 

PPJNl1 

1,J·DICHLONO~(NllNl 

17,2 - 4~0.0) 

SA = 0.141 - 0.48 
s = o.1ea - o.82 
I = 1,06( t 1,6~ 

SR= C,22X • ~.41 
S = U,24• • Z,J4 
I= 1.02( t J,80 

SR c O,BI • 1.'4 
S = G,161 • 1,72 
I = 1,11( f 1,9n 

SR= 0,151 • Z,C1 
S C.171 + T.8J 
I = 1.03( + 1,79 



TABLE 2. ACCURACY AND PRECISION ESTIMATES (COMPUTED FROM TIIE REGRESSION 
. EQUATTONS) FOR A PREPARED CONCENTRATION OF 100 µg/L 
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SECTION 3 

RECOMMENDATIONS 

Gaseous compounds, bromomethane, chloromethene and chloroethane 

should be handled with care. Recoveries and ?recision may be 

negatively.iffected due to inherent difficulties in handling 

these species and other highly volatile compounds unless extra 
caution is used at the various stages of sample and standard 

handling and preparation. 

If possible, any hot metallic (active) sites in both the gas 

chromatograph and the detector should be eliminated. These 

sites could cause breakdown of some compounds. Bromoform, 

bromomethane and the dichloropropenes are known to be unstable. 

Standards should be prepared regularly and stored in a freezer 

to avoid decomposition of these species. 

Special care must be taken in handling samples and blanks to 

avoid contamination from the laboratory atmosphere. This is 

especially true for methylene chloride. It is reco:rnnended tha~ 

at least daily checks be made for contamination by the use of 

appropriate blanks. 

Carry-over of t~e analytes from the analysis of high conce~tra

tion samples to the next analysis was noted. It is recommended 

that the purge device be filled with distilled water and purged 

for 10 minutes after the analysis of samples conta~ning high 
concentrations of purgeable compounds. 
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SECTIO~ 4 �

DESCRIPTION OF STUDY �

The design of the interlaboratory study of ~ethod 624 was based 

on the technique described by W. J. Youden [l]. According to 

this technique, samples are analyzed in pairs where the concen

tration of each analyte in the sample pairs is slightly different. 

The analyst is directed to perform a single analysis and report 
one value for each sample. 

The samples were prepared as concentrates in sealed ampules and 

siipped to the participating laboratories. Each laboratory was 

responsible for supplying laboratory pure water, finished drink

ing water, a surface water, and an industrial effluent water for 

use in the study (two laboratories, numbers 10 and 16 used water 

treatment plant effluents which may have had primarily municipal 

origins). The analyst was required to add an aliquot of each 

concentrate to a volume of water fro:n each of the four water 

types and subsequently to analyze the spiked water sanples. 

Sample pairs for each method were prepared at three concentration 

levels; low, medium, and high, all of which were within the linear 

range of the mass spectrometer. 

In addition to the sample ampules, an industrial effluent water 

selected by Radian was furnished to each participating laboratory 

for analysis. This sample was· known to contain a number of the 

priority pollutants and was judged to be so~ewhat difficult to 
analyze. The purpose of the incustrial effluent sample was to 

determine the propensity of the method to produce false positives 

and false negatives. 

15 �



After all analyses were completed, the results were subjected to 

statistical analysis using EPA's IMVS system to determine the 

precision and accuracy of Method 624. 

TEST � DESIGN 

The following is a sunnnary of the test design used based on 

Youden's nonreplicate technique for samples. 

1. � Three Youden pairs of saoples were analyzed for 

each analyte with the deviation from the mean 

of each pair being at least 5% but not more than 

20%. The three pairs were spread over a usable 

and realistic range such that the lowest pair 

was somewhat above the minimum detection limit 

and the upper pair was within the linear range 

of the method. 

2. � The spiking samples were supplied as liquid con

centrates in organic solvents sealed in glass 

ampules. Sufficient sample was provided to al

low withdrawal of the appropriate amount of solu

tion to spike one water sample from each ampule. 

3. � Twenty-four volatile organic ampules were pro

vided to each 0£ the 15 laboratories. 

4. � The concentrates were spiked into laboratory pure 

water, drinking water, a surface water, and an 

effluent waste water by the participants prior 

to analysis. In addition, an industrial effluent 

sample wa-s supplied to each laboratory by Radian. 

This sample was analyzed without addition of 

analyte concentrates. 
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5. � Each of the 15 participating laboratories was fur

nished with t~e following materials: 

• � Four Youden pair ampules of each of t~ree 

concentration levels for the volatile 

organics. (A total of 24 spiking sample 

anpules.) 

• � Sufficient surrogate standard solution to 

analyze all samples and blanks. 

• � A 1 liter sample of an industrial effluent 

to be analyzed without addition of spiking 

sample. 

• � Copies of nethod 62~. 

• � A questionnaire covering difficulties 

encountered with the method and sugges

tio~s for imnrovements. 

• � Data report forms to be completed and 

returned to Radian. 

• � A set of instructions detailing the netho~ 

for spiking the samples and the order in 

wjich sareples were to be run. 
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SELECTION OF PARTICIPATING LABORATORIES 

Laboratories were invited to submit bids to participate in the 

study through announcements placed in Comr:1erce Business Daily, 

Analytical Chemistry, and Environmental Science and Technology. 

Approximately 80 responses were received. Of these respondents, 

34 cost bids were obtained from which 15 laboratories were se

lected. Selection was based on the experience, qualifications, 

facilities, quality control plans, and cost estimates received 

from the la~oratories. Final selection was also dependent on 

the laboratories successfully analyzing the performance evalua

tion samples prepared by Radian. 

The laboratories selected for participation are given in Table 3. 

The laboratories numbers used in the report do not reflect this 

order. 

PREPARATION OF YOUDEN PAIR COXCENTRATES 

The Youden pair solutions for the volatile organics were pre

pared by accurately weighing t:-ie pure standard compounds 'into 

volumetric flasks and dissolving in acetone. The pure materials 

were obtained from EPA's He~osit~iy for Toxic and UazirdoGs · 

M;terials w~ich was main~ained by Ra~ian. 

Several stock solutions were prepared for each class of compounds. 

Each compound was weighed only once. A portion of each stock 

solution was then diluted by addition of fresh solvent. !he 

diluted and undiluted stock solutions were aliquoted and further 

diluted to give various concentrations of the individual analytes 

in each Youden pair. 

The surrogate standards and prestudy test sample solutions were 

prepared by dissolving weighed standards into volumetric flasks 

and diluting to volume with acetone. 
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TABLE 3, FIFTEEN LABORATORIES SELECTED FOR PARTICIPATION �
IN THE METHOD 624 INTERLABORATORY STUDY 

Laboratory 

Acurex Corporation 

California Analytical Laboratories, Inc. 

Envirodyne 

Environmental Research Group, Inc. 

Environmental Science and Engineering, Inc. 

Foremost-McKesson 

GCA Corporation 

Mead CompuChem 

Pedco 

Rockwell International 

Rocky ~fountain Analytical 

Spectrix 

Stewart Labs 

The University of Utah Research Institute 

West Coast Technical Service, Inc. 
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When diluted with water according to instructions, the calculated 

concentrations of the various analytes in the diluted samples in 

µg/L are given in Tables 4 through 6. These values are based on 

the weighed amounts of the individual analytes. 

Solutions which were prepared from gaseous compounds were obtained 

by bubbling the pure gas from cylinders into tared volumetric 

flasks partially filled with methanol. The gas was conducted into 

the flask through Teflon tubing connected to a Pasteur pipet. Af
ter additions of the appropriate amount of gas, the flask was re

weighed and the added weight of standard compound obtained by dif

ference. 

The diluted spiking solutions were subsequently filled and sealed 

in glass ampules under nitrogen. 

VERITY, HOMOGE~EITY, AND STABILITY OF PREPA..~ED AMPULES 

For the verity study and homogeneity study, Radian analyzed 

three aCTpules in duplicate for each of the six concentrations. 

These anpules were collected early, middle and late during the 

filling and sealing operation. For the stability study, only 

one concentration of the middle Youden Pair was examined by 
Radian at both 45 and 90 days. Examination of the data indi

cated that further analyses were necessary. At this time, the 

Quality Assurance Branch, EMSL-Cincinnati, analyzed the samples. 

In general, according to DiSL-Cincinnati, the studies indicated 

that the true values were correct and that the ampules were 
homogeneous and stable. Exceptions did occur. ?or details see 

the section entitled Revised Equations. 

PROOF OF FEASIBILITY OF THE STUDY PLAN 

To prove the feasibility of the mixture of analytes in the am

pules, Radian analyzed the Youdcn ?airs ~y spiking them into 
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TABL2: 4. CONCEN'DATION OF A.:."\JALYZw VOLATILE ORGASIC SOLl'TIONS 

Co:npounc 

Bromodichloro:nethane 

3ro:noform 

Bromo171ethane 

Chloroethane 

2-Chloroethyl Vinyl 
Ether* 

Chloromethane 

Dibromochloromethane 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl Benzene 

~ethylene Chloride 

l,~,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

1,2-Dichlorobenzene** 

1,3-Dichlorobenzene 

1,4-Jichloro~enzene** 

Trichlorofluoromethane 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chlorofor:n 

Trans-1,2-Dichloroethene 

Toluene 

432 �

400 �

j46 �

447 �

480 �

422 �

360 �

432 �

480 �

440 �

600 �

357 �

416 �

680 �

432 �

680 �

400 �

400 �

480 �

32L. 

378 �

432 �

400 �

432 �

480 �

400 �

600 �

270 �

270 �

600 �

480 �

360 �

607 �

488 �

432 �

469 �

324 �

480 �

432 �

396 �

540 �

321 �

374 �

612 �

480 �

612 �

360 �

360 �

432 �

360 �

420 �

480 �

360 �

480 �

432 �

360 �

540 �

300 �

300 �

540 �

Youden �
Medium �

1 �

120 �

95 �

152 �

122 �

114 �

117 �

86 �

120 �

114 �

104 �

142 �

85 �

99 �

162 �

120 �

162 �

95 �

95 �

114 �

90 �

105 �

120 �

95 �

120 �

114 �

95 �

142 �

75 �

75 �

142 �

Pair 
(Pair 2) 

114 �

100 �

144 �

1::.6 �

120 �

111 �

90 �

llL. �

120 �

llO �

150 �

89 �

104 �

170 �

114 �

170 �

100 �

100 �

120 �

86 �

100 �

114 �

100 �

114 �

120 �

100 �

ljQ �

71 �

71 �

150 �

Low 

8.0 

9.0 

10.1 

8.1 

10.8 

7.8 

8.1 

8.0 

10.8 

9.9 

13. 5 �

8.0 �

9.4 �

15 �

8.0 �

15 �

9.0 �

9.0 �

10.8 

6.0 

7.0 

8.0 

9.0 

8.0 

10.8 

9.0 

13. 5 �

5.0 �

5.0 �

13. 5 �

(Pair 3) 

9.2 �

10 �

9.1 �

i. 3 �

12 �

7.0 

9.0 

7.2 

12 �

11 �

15 �

8.9 �

10.4 �

17 �

7.2 �

17 �

10 �

10 �

12 �

5.4 

6.3 

7.2 

10 �

7. 2 �

12 �

10 �

15 �

4.5 �

4.5 �

15 �

*Deco:nposed in the solution mixture 
**Spiking concentrations were summed - coopo~nds co-eluted :ro:n the GC column. 
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TABLE 5. SPIKDIG CO:-lCEN'::'RATION OF SCR.ROGATE COMPOCNDS 
====· - --- .. -------·--==== �

Compound Prepared Concentration - Jg/ml 

:iethod 624 

1,2-dichlorobenzene-d. 150 

1,4-dichlorobutane-da 151 

2-Brooo-l-chloropropane-d6 150 

Bromochloronethane-d2 151 

Fluorobenzene 150 

4-Bromofluorobenzene 152 

------------------- -- ---- -- . ====~ 

TABLE 6. PB.FORMANCE SA)!PLE FOR XETHO!) 624 
------- ----~==

Compou-:-id Concentration, Jg/L 

1,1,1-Trichloroethane 23.i 

1,1-Dichloroethane 27.2 

1,1,2-Trichloroethane 37.2 

2-Chloroethyl vinyl ether 34.4 

1,2-Jictlorobenzene 15.0 

Ethyl benzene 18.3 

Chlorodibromomethane 7.0 

Carbontetrachloride 5. 2 

Acetone'~ 25.3 

Chloroethane 28.3 

----- --- --- . --- ======================= 
*Nonpriority polluta;-it interfere-:1ce 
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laboratory pure water and performing the analys·es according to 

t~e instructions provided to the pa=ticipants. The results of 
Radian's analyses are presented and discussed in Appendix B. 
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SECTION 5 �

STATISTICAL TREA'TI-'IENT OF DATA �

Data obtained from the interlaboratory method validation study 

were subjected to statistical analyses employing US EPA's IMVS 

system [2) of computer programs. This system of programs was 

designed to implement ASTI1 procedure D2777, "Standard Practice 

for Determination of Precision and Bias of Methods of Committee 

D-19 on Water" [3]. The analyses conducted using the IMVS 

prograos included tests for the rejection of outliers (whole 
laboratories for a water-type and individual data points), es

timation of mean recovery (accuracy), estimation of single

analyst and overall precision, and tests for the effects of 

water test on accuracy and ?recision. 

Prior to employing the IMVS system, the interlaboratory method 

study data was reduced to a standard form and validated. Tables 

C-1 through C-84 in Appendix C present the standardized data from 

the 15 participating laboratories. All values shown in the tables 

have been corrected for the blank values presented in Tables C-85 
through C-88. Corrected values less than zero and values reported 

as "not detected" or "detected, but the concentration could not 

be quantitated" are shm,--n as zero. Asterisked values were re

jected as outliers using the various IMVS software tests presented 
in the next section. 

Prior to formal analysis by the IMVS software, data were screened 

for incorrectly transcribed data values through the use of de

scriptive statistics, grap~ical aids and visual scanning of the 

data base. 
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REJECTION OF OUTLIERS 

An outlying observation, or "outlier," is a data point that ap

pears to deviate markedly from other members of the group of 

values with which it is associated. Outlying data points are 
often encountered during interlaboratory test programs; if they 

are not removed, they can result in a distortion of the accuracy 
and precision statistics which characterize the analytical method. 

These outlying points should not be removed indiscriminantly, how

ever, because they may represent an extreme manifestation of the 

random variability inherent in the method. 

ASD1 procedure El78-80, "Standard Practice for Dealing with Out

lying Observations" (41 and ASTM procedure D2777-77 [31 present 

explicit statistical rules and methods for identification of out

liers. The IMVS software (21 was used to screen the concentration 

data for outliers. 

Data from outlying laboratories for a particular type were re

jected employing Youden's laboratory ranking test procedure [3, SJ 

at the s~: level of significance. Data remaining after the labo
ratory ranking procedure were subjected to individual outlier 

tests. After all zero, r:iissing, "detected, but could not be 
quantitated" and "nondetect" data were rejected as outliers, tbe 

remai~ing data were examined using the two-sided outlier rejection 
7-test constructed by Thompson [6]. All data rejected as outliers 
for this study are identified by an asterisk in the tables of data 

(Tables C-1 to C-84, Appendix C). Of the 9,880 reported concen

trations, 1,434 were deleted as outliers (approximately 15%). 

Youden's Laboratory Ranking Procedure 

Csing the data for each water type, Youden's laboratory ranking 

test [3, 5] was perforned at the 5~~ level of significance. The 
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Youden laboratory ranking procedure requires a complete set of 

data from each laboratory within each water type, so that, missing 

data had to be replaced. The natural logarithos of the recovery 
data were regressed against the natural logarithms of the spiked 

ampule concentrations to find the line of best fit. The predicted 

log-recovery oeasurements were computed from the least-squares re
gression equation, and the missing values were estimated by taking 

the ex?onential of the predicted value. (For complete details of 
tiis procedure, see Reference 2.) 

With a complete set of data, the laboratory ranking test was used 

to identify laboratories (~or a particular water type) that were 

so consistently high or low that their results are unrepresentative 

of the method's capabilities. 

Data from outlying laboratories were rejected at the 5% level of 

significance. ~\Then a laboratory was rejected, all the lab's data 
for tiat water type were flagged as outliers for further analyses. 

After ranking was complete, all estimated "missing values" were 

deleted from any further analyses. 

Test for Individual Outliers 

The data remaining after rejection of all zero, missing, "detected, 

but could not be quantitated" and "nondetect" data were subjected 
to an individual outlier test based on ~alculation of the T-value 

[ 3, 6 l . 

In these calculations the mean recovery, X, is given,by 

x. ( 1)x =; t l. 
i=l 
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anc the standard deviations, s, is given by 

(X. -X) 2 � (2)s =,/ 1 ~ 
ri="I � L l. 

i=l 

where X. = individual analyses
l. 

n = �~umber of retained analyses values in the 
at"'.pule set 

The �outliers may be rejected if the value of T. de:ined by
1. 

X e -X 
T. = � (3)

l. s 

exceeds the critical value of the Thompson's T (two-sided at 5% 

significance level). In the equation, X represents t~e value 
e 

farthest away from the mean X of this set of retained data. If 

the extreme value is rejected as an outlier, the test is repeated 

until the value being tested passes the test. 

STATISTICAL SL~1MARIES 

After the outlier rejection tests were performed, the :ollowing 

summary statistics were calculated employing the remaining data 

for each ampule (single analyte, single concentration, single 

water matrix): 

• Number of retained data points, n 

• Mean recovery of retained data, X 

• Accuracy as a percent of relative error,% R.E. 

• Overall absolute standard deviation, S 

• Percent relative overall standard deviation, 

% RSD 
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• � Absolute single-analyst standard deviation, S r 

• � Percent relative standard deviation for a single 

analyst, % RSD-SA 

All of these statistics, except the single-analyst absolute and 

relative standard deviations, were calculated using the retained 
data for each ampule. The basic statistical formulas used for 

these calculations are given below, where X 1 , X 2 , •.. , Xu de

note the values for then retained data points for a given ampule. 

~ean �Recovery (X): 

x = ~ L x. 
1. �

(1) 
i=l �

Accuracy as% Relative Error: �

X - true value�% RE � = X 100 (4)true value �

Overall Standard Deviation: �

s =-/n~l t (Xi - X) i � (2) 

i=l 

and 

Percent Relative �Overall Standa~d Deviation: 

s
i~ RSD = X 100 � (5)x 

The overall standard deviation, S, indicates the precision asso

ciated with measurements generated by a group of laboratories. 

This represents the broad variation in the data collected in a 
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collaborative study. A measure of how well an individual labora

tory can expect to perform in his own laboratory is another im
portant measure of precision. This "single-analyst" precision, 

denoted by S , is measured byr 

(6) 

where m = number of retained Youden-paired observations 

D. = difference between observations in the i th pair
1. 

D = average of D. values 
1. 

The Youden-pair design employed in this study permits the calcu

lation of this single-analyst precision without ~aking duplicate 

measurements on the same sample. This helps to avoid the well

intentioned manipulation of data that can occur when laboratories 

make duplicate analyses. 

rhe percent relative standard deviation for the single-analyst 

precision is calculated by 

% RSD-SA ( 7) 

where X* is the average of the two mean recoveries corresponding 

to the two a.;pules defining the particular Youden pair. These 

summary statistics are presented in Tables 7-1 throug~ 7-28 for 
each of the 28 Method 624 compounds in the four water matrices. 
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TABLE 7-1 
fNVJACN~r~t•L ro~11o~J~G ~ .. o 5Urrow1 LA~OQ-lO~Y 

OIIJCI Of PIS(AHH AND DCV[l~r~t.i 
fNVJR0••1,1•l PROlfCllCN ,c1•c• 

•• fPj ~l lHOC 62' VALJDATJ~N STUDY - tURGEll•L(S 

~TllJSTJCJl SUPMA~T roA P.FN/fkf •N•LYS(S RY WAF(R JJP( 

WAHR WA.TE.A 4••H• 
l OW YOllDIN P•IR 1 7 2 1 2 I 2 
.. u•~ EA Of CAU PO IN 15 11 12 1, 11 I l 1, 1 I 11 
HU£ CONC IC> UGIL H.e 12. o 1 ':'. e ".o H.e 12.c, 1~. ~ ll.O 
,..~ AN AH ovr n IX I 11 • 6 1l. \ 11. 7 1 2. 7 11. Q n. 1 1r.e 12. 6 
ACCUUCrO•H IRPOO) 7.49 12. !t 8.5C 5.0 10,29 ~-~Ci o.ll ,.1c 
OVI RAll STO O(V 15) 1. ~ 2.z l.0 1.9 1. p z.o , • 1 , • 6 
OV( AAll •H SID DEV, t 1!.~7 I~. 1 1 16,96 ,. .,. 1 ~ • '- e 1 5. l 9 16,ll ll.Sl 

S1H(;l£ SID Dt V, ISA) 1. 5 2. 1 , • l J.e 
A~ALYSl Rll Dl V, t 11 • PC 11.,z 1C.l9 6.H 

"lDIU" rOuDt~ P• I A ! l l• 
NUMB f A or DA IA POJN!S 1l ll 1, 1' ' 1l ,. ' ll 12 
l RUf COUC IC I UGfl 114.0 12 J • 0 11' -~ 120.c t 1'-. ~ 12(,. 0 114.C 120.0 
~lJfi •HOVtAr (J) 119, 0 120.1 117,9 1n.2 111 ,e 1Z6.4 1 11 • ! 121 , 8 

L,.J ACCIJ~HrllO!L f A r.tOA) ,. • ! 8 ':': .t 1 l ., I f.'1 l." 5.' 7 - l. 17 1 • 4 8
0 

OVfR,tl ~ TD DIV CS I 1e.1 2W.3 24.6 19. l l!.l 1 e .6 21 • 5 l1. l 
ovr••u O(l SID fl EV, l !2.LC 11 .f7 2l .~o H.r-1 19.79 ,. • 74 19.32 lb. 5 5 

SJIIGL[ SH DEV 1 I 5 R ) l2 .6 2 ~ • 1 9.0 19 .(J 

AN•lYS1 Pf I r>F V, % n . ., 21. '.'8 7.l5 16. 3l 

HJr.H TOUflE f~ PAIR 5 6 t 5 ~ 5 6 
•ueerA Of OAll POJN!S 1 J 1) 1 ! 1! 14 1' D 1 2 
TRUE CONC I Cl Ut/l 'E ~ • ': 4!2.0 4RC .O L 12. 0 480.(i 4)2.0 4BO.O 4Jl. V 
MP~ AfCCVERJ I Xl 437.~ H 7.1 4U.• 41t. 3 ~ 9Q. (l l61. 3 40'. C l31. 5 
AC CUR.Cr <tREl £ N ROP) -P.95 -IO.t4 _,. .e, -l .o -16.B7 -11.5C -16,05 -n .26 
ovro,11 Sln DIV 15 I 1C-t.R ~ 1. 1 H.1 114. l 131.4 •ti., f-6. ~ ~4.4 
O~t'H.11.ll •11 SID 01-V, t 24.44 2!.25 71.(6 27.4 5 ~ l. I~ 22.•z 21.45 1Q. 4l 

~ J ,,e, l [ Sf D CI: V t I 5 ij I e ~. 1 73.7 81.~ 42.7 
,N,lYSl •ll D l V, t 22. 7 2 11 .e6 2~.94 1 1 • 6' 

\Oll[A ll(t.f.O 

1 - DISIILlfD ~•HR �
2 - TAJ' WAHP �
! - StJRr,cr WAJ(N �

- J•Dt1SlR1'l f ffLllf~T 

http:O~t'H.11.ll


----------------------------------------------------------------------------------------------------------------------------------

TABLE 7-2 
ISVIRO~•l~lAl MONIIORING ANO SUPPORT LAPORA10Rt 

DIii(! 01 RES!ARCH AND OEVILOP~E~I 
tNVIAON~(NlAL PA01EC11CN AGENCY 

•• EPA METHOD ti4 VALIDATION STUDY - PlJAtEABLES •• 

S111JS1JCAL su•~••• 10• rRC~ODJCHLORO~!lHA~[ ANALYS(S OT Wll[A 1,rc 

WAlfR WA IER l WAHR WAHR 4 

,LOW YOUOIN PAIR 2 1 2 1 2 1 2 �
..U~H('i 01 DAYA POINIS 13 I 5 1Z 14 IS 15 IJ 14 �
lRUC CO~C I C I UGIL ". ') 9.2 e.o 9.2 8.0 9.2 e.o 9.2 �
MHN RHOV!AY (., 7.2 7.J 9.6 11. r p. 1 6.6 7.J 6.9 �
A((URA(YllRlL !RAORI - 1~. ,s -20.87 lG.CJ 19 .H 1.5C -u .19 -8. 8 9 -25.CO �
OVCOALL SH D[V IS I 2.8 2.J 6.4 5.0 2.~ 2. I 2. I J • I �
OVENHL OH S ID DEY, l 39.22 J1. 72 66. 6 7 45. 72 34. 78 J}.40 lb.39 4'.43 �

SI Nr. I I S10 DEV, I~ A I I • 7 2.1 1 • , I • 5 
" ... l ,s' •~L Df: V, l 2 J. 17 26. 2 5 23.44 2C.8t 

'HDI U"'I YCUDEN PAIR J 4 J J �
NU>OCR 01 DATA POl~IS 1J 14' 1J 14 15 15' 13 n' �
1"UE CON( I Cl UG/L 1<0. 0 114.0 1,~.o 114.C 12 0. 0 11 4. 0 120.e 114 .o �
.. E AN RECOVfAY IX I 14C. 5 100. 7 n 2.2 94.6 131. 1 10J. J 116. 0 99.2 �
AC CURA( Y IHlL lPROOI 11.ce -11.t7 1c. 14 -17.CJ 9.25 -9.36 -J.J5 -12.94�

(.,.) 
OVERALL SH DEV IS I 12.4 23.9 29.5 2l.4 27.C 15.6 2,.1 28.Jt-' 
OVEN ALL RH S1D DEY, l P.P2 23. 78 2<. 2 8 23.64 W.60 24.AI 20.80 2A.48 

·SINGLE SID Dt V 1 (SRI 17.4 26.P 25.4 26.9 �
.UULYSl •lL DEY, X 14.39 2 J. 6 1 21.64 25. 02 �

Hl6H mun~ PAIR 5 6 6 5 ~ 5 6 �
NU"8 ER or DATA POINTS 15 15 14 H 15 1~ 13 14 �
!RUE co•,c IC I UG/L 02.c HO.O 432.0 4eO.O 02.0 , 80. 0 432. 0 48 C.O �
M£Jfrt RECOV!RY 01 462.~ 472. J ,n., 5?5.5 '19. 5 490.6 !99. 6 (82.3 �
ACCURH' n•rt fROORI 6.~~ -1.60 10.n 11.57 -2.90 2.2u o.48�- 7 ·" 9
OVEOUL SID DEV ISi 12 ! . 9 ~9.4 lt7. ~ 11 J. 4 111.0 92.4 70.' 12 5. 4 �
OVfRAll Rf I qo DFV, l n.2~ 21 .c 4 n .,~ 21.1e 26.67 H.PZ 17. 61 2 ~ • 99 �

SINGLE ~ID DE \I, <SA I , 1.. e 64.e 65.7 92.4 �
A~JLYST •EL DEV, l H .ro 12.,~ 14.4' 20.96 �

WATER LEGE•1D 

1 - 01Sll1L£D WAl[R 
Z - TlP WAlfR 
J - SURfACF w•ftR 
' - l~DUS1RIAL (IILU£~1 



TABLE 7-J 
[NVl•C•"E•l•L "ONJIOqJNG •"D su•roo, LArCOAIOAY 

OlrlCE 01 Rf5[ARCH AND DCVEIOP•INT 
INVIR~N"fNIAL PAOl[CIION AGfNCY 

•• [FA ~EIHOO tZ4 VlLIDlllON 51UDY - PUOGllBLES •• 

WAHR WA l £ P WAIi R WATIA 4 

LOW YOUDIN Pl JR 1 z 1 z 1 z 1 2,.... U""RFA or DATA POl~H 12 13 12 B 14 1J 15 
IAU[ CO~C (() UGIL 9.C IC.Q 9.0 ,c.o 9.0 10.0 9.0 10.0 
"'{ AN AfCOVIAl Ill e.3 9.4 7.7 ll.3 P.2 9.0 6.9 e.o 
ACCURACYUPH fRAOAI -7.41 -6, 2 3 -14 ,J5 n.n -1!. 7 ~ -1(\.~6 -23. 3, -19,53 
OVERALL ~ l D 01 V (SI 2,4 3.5 2,9 6.7 l. o 3, 3 ?,2 3.8 
ovrRALL •n 510 D(V, 1 u.11 37 ,42 JT.19 54,52 H, 17 H,n 11 , 5 f 4 7 .61 

S1N6l[ SH fllVt (SAi 1 , 4 4, 4 1,6 2.0 
ANAL YSI All II f V, z n.n 44.r.9 H.17 U,44 

"LDIU" YCUD[N PAIR 4 3 4 3 ' 4 
NUMOfR or DAIA POINTS 1l 12 1l 14 15 n , 5 14 
TP.U[ CONC I l I UG/L 'is.::' 1r o .a 95,0 100,0 91. 0 100.0 95.0 1co.o 

AECOVlAY Ix I IOP,4 50,5 1H, 1 ~,., 1(.'4, 7 H,9 91, 3 5e,s
JIii[ '" 
AlCURACJl~qlL 1oqoo1 14.~6 -49 .4e H.34 -45. 6 3 1 C. 19 -4 ! • ~9 -3,Y2 -41 .16w OVERALL SID DEV (SI 13, 6 16.4 47.~ H.9 24.l 1e,4 19, 4 35 ,5N 
OVER All •FL STD DF V, 1 1Z.S6 3?.43 4t.U !4.70 ? J. 1B 3?. 31 21. 21 60.41 

SJNGlf SI 0 DEV, IS Al 12.5 JI.A 18.0 28.5 
AN ALY SI Rtl flt V { t 15, 76 4 1 • \ 0 22.~4 H.95 

HJtH YOU Of N ri\ JR 5 f 5 6 5 6 5 6 
'U"HCA or DAil POINTS 13 14 14 14 13 1~ 15 13 
, our co~r IC I lJCi IL ,cr..o l60.0 ,oc.o l60,0 4O·~. r l60.0 4 ~C, C !60,0 
"'E .II N R!COVfRt IX l 449,7 444.6 5 37, 1 47 l, 1 409,9 410, 9 HO. 1 3U.5 
accu••c,1uEL ERROR) 1,., 2 ll.5C 34,27 31 • 14 2.4e 14.14 1 0, 04 7 .64 
OVfRALL ! TD DEV IS I 74.5· IC~. 4 1 ~ 1. C' ll9, J 9~.5 1C5.9 uo.o 95.l 
OVERALL HL ST 0 [I ("' l 16. 57 22 .s, 2 B, 12 2 7. J 8 14, l7 l5.77 29,5! 24,56 

SINGLE SIO DEV, IS Al 53,f 1l0,J 55,6 75,0 
.. •LYST R[ L r, EV• 1 12, Cl. B,55 14.le 18, 12 

SAT[R LHCNO 

1 - OlSIILLlO SAlfR �
2 - TAP W~IER �
J - 5UAIAC( WATER �
4 - INDUSTRIAL fffLIJENT �



TABLE 7-4 

l\VJPON•lNIAL ~ONllORJ•G AND SUPPO•t LAPO•AIO•t 
01r1cc or A[S[AACH AND D[V[L0P"[N1 

[NVJRO••lNllL P•OT[fllON AGCN(Y 

•• [PA M[lHOD ftl4 VALIDATION STUDY - ru•~EABLLS 

SlATJSTJ(AL su••••Y 10• o•o~o•rtHAN( ANALYS[S BY WAllA IYPE 

WAHR WA 1 t: R ~A I l A C. 

LOS YOUDfN rAJA z z 1 z I 2 
~Wl""D EA or DA.TA ro IN B 11 11 11 12 1l I l 11 
t Rl 1f CONC I C I UG/L 1 C. " 1 9 • I H .1 9.1 1 3. 1 9. 1 IO. 1 9. I 
•FAN orc~V[RY IX I 6. J 6.0 ~. ~ 5.5 t.l s.e S.9 6.9 
ACCIIUCYIIREL FA Iii QA) -36.C4 -H.?1 -45.99 -39.e6 -!7.C.t -)5.93 -41.b3 -24.03 
OVlHALL SID DEV IS I 1.9 z., 2. 1 2.3 1.9 z.s LQ 3. 1 
OV[AHL A[l s1D OE V • X 3c.62 4C.!6 ,e.?1 4 1 • C 4 29.49 ,2.~3 !4.60 l,l..29 

SJNGL£ ~l[) DE", BAI 1 • 1 1 • 2 1.3 z. 1 
A~ILYST PEL DEW, 1 1•.SH 2c.n J L 2(;,,. 14 

"'£ t. I U"I Y~UDCN l'A 1 • I 3 I 
•HJ,,.,~FR or DATA PO IN IS 1l 1'l , 1 12' 15 1?' 11 14' 
lAUE CO•C IC I UG/L 152.0 144 .o 1s,.o 1£4.0 1s2.n 144.0 152.a 144 .o 
.,f AN AE(~VIAY 10 117. 7 n., 1GC.l n. 7 101.s 9'.3 v• .9 12ft.O 
•ccuuc,et•H £•RORI -22. 54 -,Y.r6 -)4.(9 -46.~3 -n.zc -34.54 -12.sz-~ "'• 92w 
OVERALL STD DlV CS I JC.9 15. S 31.2 1 7 • 1 32.7 21 • t ze-3 9H.ew 
OVFUll AEl S1D Df V, l 26.25 21 .18 11 • 1 S 2,.n, H.H 22.Y4 lB.60 1e.,z 

SINGLE S1D DEV, (S.) U.5 l6. 5 n.s sJ. ij 
UOLlSl •ll 0 l V, 1 27.7l 30.47 U .02 t.7.84 

HJGH Y0l1DEN PAIR 5 t 5 6 5 6 5 6 
SUHY [ R or DA IA POINTS 1) 1l 12 12 11 n 14 11 
lR UE CONC I() LICi/ l 5H.r 6~7.n SH .r 6~7.C S46.0 60, .o SH .O 6( 7. 0,f ... AfCOVfRY 10 ,,c. 1 49~.6 ,o,.9 494.P 354. 1 4 6 3. 0 ,2,.6 

""". 6ACruRAcYllPCL £AROR) -24.89 • 11 .e6 ·25.P4 -18.49 -35.14 ·23. 72 -u .2! -Zt,75 
OVI RAl L STD DFV ( s) @7.~ 16 2. I hP.8 ll•. 5 64.5 14 U. t 112. Q 126.5 
OV[ RALL P(l qo DEV, X 21. 33 32.H !6.75 "~-~e 18. 22 3~.,6 H.H ,B .4' 

SJNGLr SID D[\I, I SA I 114 .6 125.1 !5.9 114 • 9 
AN~LYSl PCL orv, J 21 • 2 2 u .eo 21 .O! 26. 4 5 

wal(O L(G[~D 

I - DISIILL!O WAIER �
l - TAI' WAHR �
3 - SIIRrACf WatfR �
4 - JNOU~lNJAL ffflUtNJ 



TABLE 7-'i 

ENVJRChMl~JAL ~ONl10M1UG A~D SUPPORT LA~OAAtORY 
0111([ Cl P[SE••CH AND Drvrtor•CNl 

[NVl•ONS[NlJL POOl[CllON AGENCY 

•• (PA NFlHOD 62( VALIDAlJO~ SllJDY - PIJRG[AOLES •• 

WJ l £ J; WAllR 4 

LOW YOUDCN rAJR I 7 I I I I I ~ 
-.u ... eE R 01 DATA POINIS 11 IC 11 10 14 14 14 1, 
HUE CONl IC) UG/l -.i. ~ 10.0 9.1 10.0 9.r 10.0 9.~ IC. 0 
•EA~ RECOVIRY 10 p. 0 9.6 P' I f,Q •.6 1 o. I 7.P 9.1 
•ccuuc, rt REL lRPOR) -lC.8~ -4. 10 -f.6~ -10.io -4.8~ 1 • 9 3 -13,81 -8,57,.,ovr•ALL SID OE V ( s) 1 • B c.1 l'. 7 I.Q 2.] 2.1 2.] 
OVIRHl RE I SlO DEV, z }i.~? 6.QQ 17 .I~ 8,0C H. JQ U.1P n. 1e 21.41 

SJ''Hil f SID DEV 1 I SR l 1. l 1.0 1.1 I • 4 
°'ALYS! P[L Ol Vt z 14. ~ 5 12.11 16. 5 2 16 .69 

SfDIU~ YOUDIN PAIR J J J 4 J 
NUl'IH[R or DA IA PO I'll S I 1 11' I 1 11' 14 14 14' 
TRUE CON[ IC) UGH QI• r. 1no.o 9~.n ltO,O 9~.,:, 1nn.o Y5.0 1uo.o " 
~[AN RF[OVrRY 10 10,.t 71. J 114. R 72,0 it• .2 81.9 91. 6 78 .,w ACCURA(YllAH ERROR) 1J, 2P -28,74 ZL.85 -27.98 13.cn -1~.11 -J,b1 -21.55+ ovr•n1 STD DEV IS> 7.6 H.O IR.l 11.1 20.0 11 .e 16.1 19.1 
OVER All HL SID Dl:. V, \ 7, C5 21 • 11 2,.e1 J\,35 21,79 17, ll 2' ,4518 ·" 

SINCilt SID D£ V 1 ISM) 9.0 ?4,9 17. J 17 .5 
A.f.l ALYS T REL 0 [ V' z 1 ,:. , CQ 26,H 18.24 20.59 

HIGH YOUOLN PAIR 5 t 5 6 I 6 5 t 
NUl":!Hrt or OHA POINIS 10 1 2 11 1J 1 J 111' 

,, 
TAUl CON[ IC) UGIL 4CC. C Ho.o •oo.o 360,C 4CO,O l~O.O 400.0 J6 J .o 
I"' [ A "4 RE(OVIAY I I > t.31 ,6 HQ. 2 ,,,.Q 4 "I 1, 1 l9~.9 J•l.6 ~Rl,l lR2.\ 
AC(UPACYl%Rfl IRROP) 9. 19 5. 14 11 .n 19, 76 -o. 77 6.CO e.21_,. 71 

OV[AALl SH D[V IS) '7.1 6l,4 7 ! • ~ n., ,1.1 .,~. e 70. ! P.'" • t 
PV[ ..ll R[l ~TO DFV, z 1G.76 17 .50 1 a .e 6 12,02 15.<0 18,45 22.00It .,2 
S ltlGL £ STD D F V, IS RI 4Lr. 77.6 60.4 71.~ 
INALYSl REl ft ( y. l 17.(, 17. 71 1 5 • ' 1 19. ~ti 

WATFA I [GENO 

1 - DISTILLIO WATER �
2 - l'P WATER �
~ - 5UPIACE WA![A �
4 - J~DU51AIAL [IILUE~l �



TABLE 7-6 
[NVIPO•"F~lAl MONIICRIN& AND SUPPOPl lAAORAIORV 

OIIJCE Of RESEARCH AND D(VILOP~(Nl 
ENVIAONM[NlAL PROl[CllON AGENCY 

•• (PA ~ffHOD ~24 VALIDATION STUDY - PUAG[ARL[S •• 

SJATJSTl(AL su•~••r FOR CHLORO~[NllNI •••lfS(S OY ~AYER ,,rE 

WA JIR 2 WA ff o 3 

lOW Y0UD£N ,,AJA 1 1 2 1 2 1 2 
~11"1R FA Of DAU POJN1S 14 14 12 12 14 1? 15 15 
l R UI CCNC I() l!G/L 13.5 15.0 I l. 5 1 5 .o 13.! I 5. 0 ,, .~ 15.0 
MC u~ RECOVERY Ill 15.5 It. 1 n.~ 17. 4 16. 5 18.C 14 • 7 16.2 
HCURACYllNEl IRROR) 14. e 1 11. 6 2 16.79 16. ll n. 12 20.14 a.9, P.09 
OVERALL SID DEV IS l 2.C 2.6 2.4 4.6 J.G 1. 7 l.7 2.8 
OVERALL DEL SlD ll(V, l 12.,1 1S. 69 B.48 26.Jl 17.~6 9.69 2~.,2 17 .B 

SJNGLt SID DI.V, IS A I 2.6 1. p 2.s l.6 
ANI.LYSl Afl Df V, l 1LH Jl.6J 1'. 56 Z3. 61 

ecD1ue YOUDEN PAIR J 4 J ' J 
~Ufl'R f R Of DATA POINIS 14 n 12 11 14 11 15 1S' 
!RUE CONC I Cl UGIL 142.C 150.0 1'2.~ 150.C 142.0 BO.O 142 .o 150.0 
MEAN RECOVERY Ill 15 2. 7 16u.2 14 J. 3 1~2.4 165.6 162.8 I l 6 • l 15 J .8 
•ccuo.c,n•EL IRAORI 1 • Sf 6.~2 C. 70 8.JO 16.63 8.52 -4.05 2.53 

l.,) OVERALL S1D DIV ( s) ,,.8 q.5 42.s 22.9 31. 9 29.6 ,,.o ,e.9
Ul OVERALL •lL SID Df IJ , l 22.fC 2P.94 29.71 1•.oe 19.27 H.17 ! ll. Ol J 1 • P 1 

SI NGLf SH Ol. V, IS R I 15. 1 JG. p 22.b 35 .2 
ANALYST •f L DC V, l 9. t 7 20.17 D.77 24.Jl 

HIGH ,ouorN FAIR 5 t 5 6 5 6 5 6 
NU"AEA 01 oau POINJS H 1' 12 l l 14 14 15 15 
l RUE CON( I CI UblL t oc .0 1,0.0 t oc .o 5,0.0 600.0 5,0.r, 60Q.G 54 o. 0 
~EAN AFCOV[RY Ol 550.2 ,~1.a 52C.3 6lC.r 50~.1 5 5 I. l ~20.7 478.8 
Al(URAcY URH [RNORl -e.JO -9.~1 -13 .Z9 16.AO -1!.JZ z.('1 -o.n - I 1. H 
OVERALL SlD DEV ( s) IP 4. t 111.4 l 2'. J I~ 3. 7 2C 7 • 1 171. 1 224.9 161 • 4 
OVERALL Atl ~,o OE V, t ll. ~ 5 27 .P 8 2J.8' 21.2( , 0. 75 l 1 .o 5 4 j. 19 l L 71 

Sl'LLE ~ TO OF V, (SR) 1 n. 5 10 I • 5 111 .9 10K., 
ANJL1SI RfL Of: V, l 21. ! Q 17. 6 4 23.02 21.68 

WAHR Lfr.fNO 

1 - oJStlLLrD w•1r• �
2 1

- l'P w•l[R �
l - SURfACE ••IEN �
4 - JNOUS1Rl•l flllUf~l �



TABLE 7- 7 

f~VIRC••ENT•L •ONJ10R1NG AND SUPPONT LAPORAIORY 
OfllCl 01 PIHARCM AND DfVILOP~ENT 

INVIAON~lNlAL PR01EC1JON AGENCY 

•• lPA ~llHOD 624 VALJD•llON STUDY• PUAGEAULES 

SIATJSTICAL SUMMARY fOR CML000[1HA,£ ANALYSES et SAlEO IYPl 

w• T! • 2 WAT t. R 

LCW YOUD!N r• J" 2 2 2 2 
tW''l'i( R 01 DATA POINTS 14 1' 1J n 14 1l n1 ' 
!AUE CCNC (C) UG/l e., 7,3 !'. 1 7,3 •• 1 7.3 e.1 7,3 
~PN RECCV[Rf ( X) ,r .6 ~.z ~.9 1,5 9,9 1C,5 P,2 9,A 
AC lUNH Y ( lOl l f:RAOQ) 30. 51 2~.?l 22,70 2,95 , 1. 78 43,99 1,66 l~.88 
OVE RHL ~JC) DIV IS) 5,3 4,0 2 ,9 !,O '! • 6 5,2 2., 4. 7 
OVERALL HI SID Of V, t 49,91 ,. ~ • p 1 29,"7 l9,25 '6 ,6 7 4 9. 46 ?5.~2 4f.'3 

SI NGlf SID DEV 1 (SR) 4,2 l,O 3. 9 J • 1 
ANAlYST RFI Of: V, 1 4 2, < P cl.YT H,P4 J 4, 96 

l'lf OJ u... YOU r. f ~ PAU 4 3 4 4 ,.NUMBER 01 DAU PO"IIS 14 15 13 1. 1 5 131 ' 
TA Ul CONC ( C) UGIL IZ 2, C 116, 0 122,0 116, C 12?, 0 1 H,O 122 ,Q 116,0 
... f A~ Rf(OVIRJ ,., 1 ,. ,. • 11 9 ! • Z 1 u.p 1C 4. 9 llh.7 11A,4 160.4 90,0 
ACCUAAC f IXOH IRROS) 19,91 -19.~6 1f.66 -9,55 11, 63 Z,C6 31, ,~ -22,45w OV[RAll S1D DlV CS 1 53,7 20,9 H,8 29,6 34 ,6 69.1 27. 5 
OVfRAll • [I S 1 D Dt. V 1 1 36.H 22, 4 5 ~(i.33 Jl,00 2 1 , 7 5 29,72 'J. 10 JC,55°' "~. Q 

SINGl[ SID DEV, Is A) 39 ,9 ., • 1 25,C 41. J 
UHL 'fS 1 AH DEV, 1 ~ ! • ~ 2 ! Z, ~ 9 19,65 3 3, 01 

HJ C..H fOUOfN rAJR 5 6 5 6 5 6 5 6 
•IU~0FR 01 DAU POINTS n 15 14 14 15 14 
HUI lONf ICl UGIL ,es.~ "1.c U7,0 488,0 447 .o 488.0 

,. 
4AF.o " "' 1. ~ ... ( .,. RECOV[R1 ( X) 5 22, 4 572 ,2 507,9 57C,6 471 .3 59 2 ,9 526.~ 606,1 

A([URAC fl HH FA•OAI 16.~6 17. 25 13, 61 16 ,9 7 6, 5 5 21,s, , , . e, 2,.62 
OVfN•ll S 1 D DIV IS l It A. J 15l,P 197.4 191, 4 151 • C 189,3 175 ,6 251.8 
OVIAAll Pll 510 CE V, t 24, 5f Z6.7C 3f ,66 l3 ,52 ! 1 • 71 31,92 33.3Z 41,41 

c: I ~Ci l f S1 D 0 f V, (SR) n., 155, 5 1H .1 179,P 
A~AlfSl Pf( DEV, 1 ,. • ~ p 2A,f4 2 5. c~ }1.6f 

OAT!P l[(,[ND 

1 · 015T1ll[O WAl[R �
2-UPwOT[P �
S • 5UAIA(I wAl[A �
< · INOUSIR!Al ffflUE~I �



TABLE 7-8 

l•VIRC••r•r•L rCNIIORIN6 AND surPORI LA~o••ru•r �
011 ICE Of R[SllA(H AllD DIVHOP"INI �

ENVIRONSENIAL PROlrrr,c• AGfN(Y �

•• ll'A "l lHOD 624 VALIDAIION STUDY - PUM6ElBL1S 

STATISTl(ll SUNMARY ro• C•LORrro•• lNALYSfS Ar WllER lYP( 

WAT ( A Wll[R 2 WlTEff WlHk 4 

I OW YOUDflf PAJlt 1 2 1 2 1 2 1 2 �
JlfUMO( A or DHl ro1•1s 14 n f 11 1 3 1 I 1 I 11 �
TR U[ ( 0-C ( Cl UG/L 5.C ,.s 5.0 4.5 ,.~ 5.0�'. 5 � '. 5 
Ml AN RICCVlRT Ill 5.1 4.4 11. 5 8.6 5.2 4.e S.1 4.6 �
l[(UR<OIXRCL ERROR) 2.14 -2.~9 no.co 9C.91 3.38 ~. 11 ,.,~ 1.92 �
OVfRll l STD DB ( s l 1. 2 C • ~ 9.7 7.9 , .4 C.A 1 • 7 1.4 �
OVlRAll •ll S l D DEV, I n.Jr 1 ~. e1 f4.2B 9?.39 26.52 16.35 J2. 77 30.tl �

SI NG[[ SI 0 l'( V' (SR) 1. 0 2.7 a.~ 1.0 �
Afjl,.L'IST AC l C£ V, t 2C.17 26.62 1C.16 20.e1 �

!'1f D 1 Ul'I TCUOf~ PAIR J 4 ] �

~U!"Of s;: or DATA POJNIS 1' n 12 1J' 14 14 12 12' �
TR Ul CON( (() UG/L 75.C 71. 0 7 5. 0 71.0 n.o 11. a 75. 0 71.0 �
"'E _. .. R[COV[Rf (0 71.9 t1.5 71.S 57 .9 11.1 59.7 72. 1 59.9 �
A[ CURACY llREL [RROR) -4. 1 C -,~.~} -1 • t 1 -lij.41 z.e5 -1\.93 -].80 -15 .59 �

\J_) OVlRALl SID DlV ( s l 1 1 • 1 15. 3 IP .6 26.7 2C .o 7.5 tr..3 1 7. l 
-..J OVf .. ll Pfl HD rev, t 15 .H 2' •" A 25.19 4 6. 1 1 25.96 12 .56 14.21 2!.63 

SINGLE SID Df W, IS R l IC.9 21.0 1 4. 6 H .CJ �
0-illYST P[ l DEV, 1 16 .~6 ~1 .n 21. !6 1e. 18 �

HIGH f~UD[N PAJR 5 t ~ 5 6 5 6 �
NllrOFR o, DAYA PO IN TS 12 n 12 12 1' 11 12 �
l RU( co,c (l) UG/t 27C. r 100.0 nc.o lCC.O " !n.o 270 .o 3'·u.o�no.a(.,"'fAU R!COVFRY ?58.Q 279 .6 ?54. 5 U9. 7 22 3 • 6 � 291.S 2S7.f 2QB.2 �

_, .q�lC[URlCYIHEL fRROO) -4. 11 -6.79 -s.n -10.ae -11.2n -4.~J -0.~1 �
OVlRlll SID DCV IS I ,c. ! H.9 ~L4 9P.9 71.2 55.3 47.e 4 Z. 5 �
OVfRHL nc ~ l ['I DEV, % tt.17 2~.10 l4. 75 lf.6R '1. ~4 1•. 70 18. 5 3 14. l5 �

SINt'ilf SI~ DEV, 15 q l 41. 4 4 3. 7 S7.6 v:,. 5 �
AN"llST • fl 0f'J, 1 15. JA 16 .f7 n .20 1 r. 96 �

-----------------------------------------------------------------------------------------------------.---------------------------
WAH.A L(C:,Et-lD 

T - DJ~TllllO WAT[Q 
l - TlP WAIFR �
3 - S~RJ-C[ WlT[R �
4 - ISD1151R1H flflUfNT �



TABLE 7-9 

1-VIRON~f~lAl "0NllORING AND SUrPORl lAPQqAlOGY 
0111(! 01 RfSl••rH A~O OlVfLOP~fNl 

lNVIRON"INlAL P•Ol[[lJCN AGfNCY 

•• lPA •£1HOO 6l4 VALIDATION STUDY - PURGEAUL(S •• 

STl11Sll[Al su••A•Y IOR (HLORO"[lHAN( ANALYSES~, WAl(R lYP( 

WAHR WAl!R l IJA Tf A WA HR 4 

LOW YOUDlN r•r• 1 l 2 1 2 I l 
"IU 111 RfR 01 OATI\ POl~IS 11 11 e 11 11 11 h) 11 
T• Ul (ON( ( C) UG IL ,., 7.0 7.8 7.0 1.e 7.) 7.P 7.0 
•£AN AlCOVIRT 11 ) 1., ,~.9 f. ~ 7. 2 ,., P.O !'. 6 5,9 
ACCU•.CfllPfl ( ..0.) -5,59 56 .2 ! -te.7< l,99 -4, 1.• I' .R l IJ.64 -n, I l 
OVlRlLL STD O(V ( s > 1., 9,6 1,4 ,.a ),6 4,6 ~.1 l,1 
OVfRAll RH SlO DfV, t 46.61 f P. .12 2,.0~ 66,6l 48. 16 ~7.15 4l. :J 7 4s,e, 

SINGlf S10 ll£ V, (SRI 5.5 l. 0 z., ) • C. 
A-10,LfSJ PEL DF V, l 59.95 44, H ll.~7 4 ~. 5 2 

•rCJU• YOU Dl N PAIR l 4 ! 4 l 
HlJ•0fR 01 DAlA r~JNTS 1l 10 12 11 1l 11' 12 I I ' 
TAUi CON C ( Cl UGIL 117.0 111, 0 117, 0 111, 0 117 ,0 1 11 , C 117, 0 111, 0 

w ~PN RfCOVfRT ( I I llO.P H.3 14C.9 pl. 1 HI .6 8 7. H I 2~. 7 n. 1 
co l( CU .. ( f (IR[l [RRQq) II.RO -27.6! 20., l -26.01 38.0f -,~.9! 8.28 -34. I l 

OVf R All S10 O!V IS I t9.~ 1 ~, 9 1 2 • 7 Tl, 1 27,3 55. 0 '8,9 
OVIRlll R[l STD DEV, % 52. n 1(,64 s, ,4l 15 ., 5 4~.0l 31 • 1 4 0.4' 66,85

1).' 

5lN6U SIO IH V, (SR) 49.8 54. J 5 3 .z 55, v 
·~·L ,s 1 P. EL Ell V, t '1, 1 7 ,e. 35 42,t4 5 5. 08 

It I Gu ,ouor N PAJP 5 t 5 6 6 5 6 
~ll~O!R 01 tATl POINTS 1l ll 11 ll 1! n n I! 
TRllf (OrlC ( C I ur, /t 422.C 469.0 oz.o H9.G 4 2 2 .o 4 69. 0 4 22 .o 469.0 
"UN RECCVfRY Ill l 91. 7 ~~4.1 !U2,4 , s~. s SH.~ '7e. s l. 1~ • 2 S44. 9 
AClU•HYIXPll lRROQ) -S.75 7 •• 9 -lP .3 l -z.n ?Q,9e 2.ri 12. 14 16. 18 
OV(Rlll 5 t 0 D( V ( s) 2, 5. I 279,l IP•,9 zn.z l7l. 5 l 54, 4 2l1,' 455.5 
OVfRAll REL qc 0( V, t 56, 6 J 55, H ~ 1 .14 46,n 49,67 5~.16 48. OS e~.S9 

q NGlf SH DEV, ( ~ R) 16P,7 1,s,5 10,5 3~7.6 
AN•LTST All Df V, t H-42 ! ~. 3€ ll .•4 6 C. 4l 

WAIIR IHf~D 

1 - DISTILLED WAlfR �
l - lAP IOlfR �
~ - SURIA(t WAJfN �
' - J"fDIIS1AIAl ffflllf~l �



•••• 

----------------------------------------------------------------------------------------------------------------------------------

TAllLE 7-10 

lNVIRrNH(NIAl •ONIIONINr AND SUPPORT lAPOAATOAT 
Off IC! Of •ESt•RCH AND D£Vll~P•ENI 

(NVIOONSC•IAl PROT([IJON AG[N(l 

•• (PA ~(THOD 6Z• VAllCAIION STUDT - rURGEABllS •• 

SIAIISll(Al surr•RT fOR (JS-1,!-Dl(HlOROPNOPIN[ •uALTS[S BY WAIER 1,rr 

WA If P WA 11 R WAIi A WAHR 4 

lOW TOUDl• •••• 1 z 1 z 1 z 1 z 
~UMB[A Of DATA POINTS 10 10 11 11 11 1l 1l 1Z 
IA UE co•c (() UG/l e. r: S.9 ~. J 8.9 e.~ 8.9 8.0 8.9 
•l AN AHOVlRY Ill 9.6 1~, 1 E. 5 11 • 1 9.6 10.1 9.2 10.0 �
A( CU RAC TI lOEl [RROR) 19.50 13 ,r 3 6 .14 24,41 ZC.'4 1 ~. fl 1 15.ll 1l. e7 �
OV!RAll SID DlV IS I 2. 1 2,8 2,6 1 • 7 4,2 2, 1 2,9�'. 1
OV[ HlL O(L STD Dl V' l 21,4H z~. 12 3c, 17 36 ,84 17, 25 41.05 ZZ, 66 Z9. 08 

SINGll SID [)f. Vt (SRI 2,l 2,5 2,5 1 • e �
._ALT ST RI l D [ V, l 2 3, f ~ 25 ,H 25,29 18, L 1 �

•tDJu• TOUDEN l J l J 
•w--!lEA Of DA IA PO IN 1 ~ 10 '9 11 1 Z ' 1Z 12' 1l TZ' �
I RUf co.r ( Cl UG/L 85.~ 89.Q 85,J ~9.0 85,n !9.C 85,0 89.0 �
.,. E•~ R£COVIRT 10 113, 5 117, 1 113,6 113, 6 11 0. 1 117, 1 1oe. 2 116 .6�

\.,) 
~((U~A(l(l:A(L ERROR) H,49 11. ~5 l3.l7 l7 .69 ,9.59 11.63 27, ]1 10.96 �
OVERALL SID PlV CS I 1S ,9 2l ,8 27. 7 25,D lP, 0 19,5 a.! 2Z. 7�'° OVERALL PH SID [)['I' z 16, 64 z,.,, 24.39 21. 96 !4.46 16 ,65 20,64 19,51 

SI NGU SID DF V, ISRI 1 5 • 6 14.e 26,0 
•NALTSI PH D(V, z ll.\O 12,99 ZZ ,H4 12."·'e4 

~H,H YOIJPEN FAIR 5 6 5 6 5 6 ~ 6,,tllJ""OfA 01 DATA POINB 10 9 1 2 12 11 1Z 11 �
HUE [ON( ([) UG/l 157,0 321,0 ~~1.0 321, 0 35 7 ,0 321,0 3F.O !11, 0 �
""If:. AN RlCOV[~T 10 440.~ ,,2.0 3!7, 2 165,e 362,5 B6,0 4 H,3 !2 3.8 �
AC CU .. Cl IXAE l FARORI 2 3, J~ 6.55 e ., ~ 13.96 1,55 ,.~8 21,10 o.e9 �
ryvrA•ll SID DEV IS l H~.9 t 1.8 151. 7 ~ o.o 110. 3 11Y.2 90,J�Q,. 1 
OVCRALL Pl l SI~ DtV, l 37.ZZ 19,n 1 9 .18 21.87 46, 90. 27, 13 J 2. Z0 27,P9 

S1%L£ SID DEV• (SR) 95,A 109,8 10 1 , 1 64,3 
ANAlYS1 AH DCV, l 24,46 z~. 11 H,93 17,01 

WAl[A llG(ND 

1 - DISIILLED w•IER �
Z - IAP WAICO �
J - SUAflCE WATER �
4 - INDUSIHl•t EffLUENI �



TABLE 7-11 

l~VlHON~t~lAL "O~JlOAl~G AND surroRT IA~ORAlORY 
Offltl Of RlSC•HH •"D DIVILOP~('l 

E•~IAON>INl•L r•OllCIION AG!NfY 

•• fPA l':fH400 f-.14 VU IDATION SJUOY - PUIH,EAOLCS •• 

SlATISTtC•L sue•••, 10• OIORO~OCHLOPO•llHAN[ ANALYS[S BY WAT[A 11r1 

WATER WAHR 3 WAHR 4 

LOW YOUOIN PAIR 
liU.,H EA OJ DA TA POINIS 
I A UI CONf IC) UG IL 
~FA~ RFCOVIRY CX I 
ACCUAACYl2A(L !AAOAI 
OVJO•LL STD DEV IS) 
OVFAAll All SID DEV, t 

14 
~.1 
R.C

-o.,P 
1 • e 

2 2 • 01 

2 
n 
9.0 
9.2 

,.39 
z. 1 

22 .9 5 

1 
15 
e. 1 
7.R 

-3.Zl 
!.! 

41 .91 

2 
13 
9. (' 
9.A 

9.Z3 
2.9 

29. 11 

1 
13 
e. 1 
p .8 

8.01 
I. 2 

13.26 

2 
15 
9.(' 
8.1 

-3.67 
2.2 

25.41 

1 
11 
p. 1 
1.1 

-5.50 
1.0 

12. 7P 

2 
13 
Q.Q 
9.3 

2.99 
1.1 

1P.8l 

SP•HC 
ANAlYSI 

SID 
P(l 

D( V • 
DEV, 

IS A> 
l 

1.3 
14.lt 

1 • 8 
19.08 

1 • 3 
15.25 

I • 2 
13. 61 

+' 
0 

•lOIU" YOUDIN PAJH 
~U"'!n EA OF DUA rOtNlS 
I. llf CON[ (CJ lit fl 
"'l AN A[(OV(RY I>) 
ACCUAACYllRIL IAROOJ 
OVCA U l SID CEV IS) 
OVfAAll R(l SID D(II• t 

3 
14 

Pf.C 
96. 1 

1 I • 71 
15.1 

15.7S 

4 
13 

9Q.O 
78.4 

-12.92 
14.8 

18. 8 ~ 

J 
14 

u.o 
90 .6 

15. 81 
26.2 

,6.31) 

4 
15 

90.Q 
6 7. 3 

-25 .21 
14.S 

21.54 

3 
15 

86.0 
99.9 

16 • 22 
23.5 

13. 55 

4 
15 

90.0 
n.4 

-16.23 
1 2. J 

16 • I 5 

J 
14 

86.0 
98.4 

14. 41) 
17 .9 

18.1• 

4 
14 

90.0 
Bl.O 

-8.94 
IO. I 

H .68 

S Pat LE 
ANAL YS I 

SU 
•11 

DEV, 
DEV, 

I SA I 
l 

18. 7 

2, '' ~ 
?0.8 

2<.91 
1f. 2 

zr. 12 
2C, .6 

lZ. A1 

HIGH YOUOIN PAJA 
tlUl"~E R 01 DHA POINIS 
TRl!( CO~C <Cl UGfl 
~ION RH OVERY Ul 
•ccuo.c,1t•1L [RROAI 
OVIAA!l SID DlV I~> 
OVfOALI Pfl SID OFV, l 

5 
11 

3tr..o 
16 ~-. 1 
2.24 
14. 1 

lC .11 

6 
n 

3?4.0J.,. 6 
2.35 
H.9 

n.H 

5 
15 

HC.O 
41?.0 
14 .43 

y 'I. 7 

] i. 7L 

6 
15 

)24.0 
3f8.1 
19.76 
HZ.c 
l6.65 

5 
15 

l60.f) 
~ 71' • 2 
5.05 

10 I.~ 
26. 71 

t 
14 

324 .o 
126.8 
r.P6 
•s.o 

17.74 

5 
14 

~60.0 
!96.5 
10.15 

76.f 
19. J7 

6 
n 

324.0 
3L9.4 

7 .8 5 
99.6 

28.51 

SJ',~ll 
ANALY51 

SID 
•n 

t'll V, 
0£ V, 

(~A) 

t 
,s.1 

1Z .91 
83.C 

20.75 
6 S. 1 

1f.4 7 
5 I .9 

n .9? 

WAH~ lfGIND 

1 
l 
3 
L 

• OIS111 LfD WAHR 
- !AP WAH~ 
- SUQJA(l a•IFN 
- l~DUSIAl•L ElllU[Nl 



TARLE 7-12 
F~~J~ON~t~IAL "ONITOAJ~G AND SUPPORT LAHORAIOAY 

orr1cc or R[S[IR(H AND DrvrLOP~[Nl 
C~VJRONS(NIIL PROIE(lJON lf,(NCT 

•• EPA ,EIHOO 024 VlLJOlllON SlUDT - PURCllULES •• 

StlTJSIICIL su~·••Y roR [IHYL PfNl[N[ ANALYSES Pl WAIER TYPE 

\.IA YER Wll( R 2 WATER WAltA 4 

LOW YOUDrN PIIR 1 2 1 2 1 2 
NUfll1AFA or D"lA PP IN TS 1' 14 11 1l 14 1, 11

1 ' 
TRUC CO~C (l) UCIL H.C 17. 0 15.(l 1 7. G 15.C 17. 0 15.0 17.C 
f'E U~ RfCOV[AY 0) 16. 7 19.6 17.6 lG.2 19. r, 71.n 10.8 19. 5 
Al(UR.ACY(lPfl fRAOR) 11 • 6 2 1~.~9 17 .39 u.n 26.76 2'.'7 '! 2. 2 ! 1' .P.O 
OVERALL STD DfV ( s) 2., 3.s 2.4 5. f ~.t 2.9 4.7 4. 4 
OVFRlLl Pfl sn DEV, J 14 .2~ 19. 48 13.74 n.47 1R .97 , •• p 4 21.91 u.60 

S P1Clf SIC tl( V' CSR) 3.S S. 1 l.4 4.7 
.a "J.81 lS T Rfl I)( V' J 19. 19 "7.Cl 11.22 <5. 99 

MfOJUM YCUrEN Pl IR 3 4 3 4 } l 
~UMl:H R or DA 1 A POINIS 1S 1, 12 11 14 14' D 13' 
TRUE CONC (() UCIL 162.'l 170. 0 16 2. 0 17C.(' 16 2 .Cl 170 .o 162.(l 170.0 
:tll AN RICOVIRY en 16 7. 7 164.8 166.1 1 H.5 18' • 8 ,n.s 1M .1 191. G 

+' ACCURACYCxPH ERROR I 3 .4 9 -3.C6 2.s, 2.66 14.68 1.,0 2.50 12.H 
t-' OVfRlLL SlO HY IS) H.C '4.2 H,9 12.c 32.9 26,7 27.5 59. 7 

OVf R•L L O!l 5ID Dt. V, X n.u6 1r .16 n .21 6.87 17, 7Z 15.20 16,57 )1.27 

SJNGll Sir DEV 1 (SR) 20. J 77.7 24.9 LG,9 
INILYS1 R(l () t". J 17, 2, 16.25 1~.76 22.91 

HIGH YOUOfN PAJA 5 6 s t s 6 5 6 
NU"'O(R or 0011 POINTS 15 15 12 12 14 14 13 13 
aur CON( (() c,r. ll 08(.0 012,0 HC.3 612.C 08(. 'l ,12.0 ~8C.G 612. lJ 
I'll A~ RHOVE A Y Ix> 041. l 015.4 S91, 6 6 73, 7 631,S 615.0 6 59. 4 604.8 
If CURACY CU[l f RA OR ) -5.69 r.•6 -n .01 10.r9 -7. 13 ~.49 -3.03 -1,18 
OVf.JtALl SID DIV Cs> 181.0 l'C.2 r;1..r:i 171, S TH.9 15C.O 260.2 164.6 
ovrR•LL Rll SID D~V, X 28.22 29.28 ! 7. f ~ 25,H ,9.9? 24.)9 39.47 Z7, 2 2 

SJtlGlf $10 D [ V, CSR l 97.2 173. 5 1C4,3 IS 5. 5 
l•ALYST •ll DCV, i 15.'7 21.,2 16. 73 24.60 

1 - DIS11lL!D Wll!R �
2 - ur w•ir• �
l - SURrlCf ~•1rR �
4 - JNDU51ij!Al fflLUlNT �



TABLE 7- J 3 

INVIR~N•INTAL ~ONITORING AND surPORl LAPORATORr 
,Off IC! Of •cs1•RCH AND DIV!LOPMENI 

E~VIRON"E~TAL PROTICIION AG[N(T 

•• (rA "ElHOD 6l' VALIDATION STUDT - PUAC.£AOLES 

STATJSIICAL SU~~AOT IOR e(THTLENE [HLO<ID[ ANALYSES UT WAT(R TYPE 

WA IE R 2 WAllR 4 

LOW YOUDIN PAIF 1 2 1 2 I 2 I z 
NU~A IR Of DAT a POINIS 1l 12 1? 12 10 1' 8 11 
!RU! CON[ ( [) UG fl P.C 1.2 fl.: 7.2 R .(' 1.z 8 .1; 1.z 
"'l J N MCCOVERY ,., A.C e. e 1 , • ' 1 T • 3 11 • L 17.3 11. 7 6.0 

~ z. ~'A([tlAAC, It AH FRAOAI C.10 H .~8 57.52 42 .44 140.17 '6.72 -lt..41 
OVERALL SID DIV <SI 6.3 7. 1 1 1 • 1 e. 1 e.o 17.3 6.~ 4.7 
OVIAALL A[l STD DEV, l 7~. H 8r:i.77 04.17 71 • 1 1 77.80 90.95 58.1A 71 .9~ 

SJ "-'G l C SID ti EV, IS A I Z. 3 8.6 12.c 6.2 
ANALYST HI Df V 1 l 27.41 H.96 8 I. 1 2 6 9. 88 

SEDIU" ,ouDE N r ,io 3 4 3 4 

NU~A EA Of OAIA PO IN TS 14 n' n 14' n 1(' n 1l 
!RUE CON[ I Cl UGH 12r.o 114.0 1.r -~ 114 .a 12r.O 114 .o no.o 114.074.,•£AN R[(OVIRY 10 1J5.~ HC.~ 75.1 1C7.7 91.1 1G3., 54.9

+' ACCURACY flRll [HROR) - , 1. ~o -35.01 -1e.01 -?4.12 -10.u -1Q.93 -14.12 ·51.8JN 
OV£0LL SID DC V I S I 3 2 • 1 n.1 45.7 27. 2 2 5. 2 19.0 JZ.O 29.9 
OVfRALL RFI SID DI: V, % 30.31 11.n L5. ~1 36.?1 Zl. 14 n.eo !1.09 54.50 

SI NGLF SID D l VI IS R I ? 1 • 4 30.9 n.o 27.6 
•NAL lS I P(L Of Vt l 21.76 l5 .11 14. CG 34. 9J 

HIGH YOUDFN PA IR 5 6 6 5 6 5 6 
1 , ~UP'EIFA Of DAIA POINTS 14 n 11 1l 1? 11 H 

TR Ill CON C (Cl UGH 4J2.~ 48C.c 4~?.~ LP.0.0 4J2.0 ,ea. o oz.a 4~C.O 
•( A fi RECOVlRY 10 39~. 6 4"9.2 J 2 ! • 2 }90., 39 9., !9 ~. c- ~o. 1 357•9 
A([URACll1,R£L ERAORI -9.59 -14.76 -25.19 -1P.66 -7.56 -1P.1J -10." -;5.4' 
OVEOLI SID DEV IS) 159.R 117.9 ,cc-~ 174 .o 16l.4 qr,.,:' 165.7 18 5. 2 
ovr ••u •EL SID PE Vt t ,. ~.? 1 2,.sc ,t.9~ ,, • 57 41 • 66 Z?.9( 4~.07 51. 75 

SI-CLE SID DEV, IS A) 59. 5 ~1.J 114. 4 1 C 7 .e 
A~AL YSl •El orv, l 14. e 9 25.6C 2~.~9 I~. 74 

WAl[R L!GlND 

1 - DISTILL!D WAlfR �
2-urw,rrR �
I - SUAfACE WATER �
4 - INDUSIRIAL ElfLU[Nl �



----------------------------------------------------------------------------------------------------------------------------------

TABLE 7-14 
l~Yl~O~SLNIAL "ONITOAING •ND SUPPORT LA~OAAIORI 

orrlCE or R[S[AACH ANO orvrLOP•lNT 
lNVIAONSlNTAL PQOll(IION •GIN(Y 

•• [PA r.fTHOD ~24 VALIDATION STUDT - PUAG[ABLES •• 

SlAlJSl](Jl su~~ARY JOA ,r,~ACHlOROETH(Nf ANALY~ES RY WAIER JYPf 

~•TEA WAH• Z WATER 4 

LOW YOUDlN PAJR 1 z 1 2 1 l I 2 
su•OEA or D• TA POINTS 11 11 1Z 12 1] 1, ,. 13 
I Allf CON( IC I UG/l Q.( 10 .(l 9.0 10.0 Q.r 1C. 0 9.0 1 U. U 
.,E #IN AHCV!AI 1 C. 1 , 1.} 9.9 , 0. , ,(..' , z• ' ,~., 9.5 
ACCUAHYU•ll "' 1~.~c 9.91 C.83 15.~0 2 0 •• } 12,50 -5, 15[AAOA) 11 -~2 �
OVERALi SID orv I S I 1. 1 1. 7 l.5 1 • 6 1.9 ?.9 2.9�1 • ' 
OV[RHL • [ l SID DEV• t 11. CA 12. 6 5 17,(7 2'.45 1 S ., 3 15, 51 28.5~ 30.28 

S ll•GLE SID DEV, (SA) 2., 1 , 9 }.2'. 2
ANALYST <EL OC V, t 11 , C 4 2).66 16.71 32.ZB 

.. l DI u.- YOUDEN fAIN 3 3 4 3 4 3 4 
NU"'!B[R 01 OAH POINTS 12 11' 12 n 13 ,. ,. n 
TAU£ CON( IC J UGIL 9\. l' 1%.0 9s,~ 11JC. U 95,G 1°0.0 95,0 ,co.a 
1111( AN P[(OVfAI (.) 1 I 1. 7 106.6 9r.l M~.l 101 , 4 1(l S. 6 84. I ,au., 

~ ACCUAACYl?REL EAAOAI 17 .tG 6. 5 5 -4.f9 !.24 6. 14 5,H -11.52 C., U
l,,.) 

OVfAAll SID DlV IS I 1~. ~ 17.4 25. I 16.4 20.~ It. 8 20,1 42.9 �
OVERALL HL STC DC V, t 16. ~5 16. 35 21.n 15 .P 5 20 ., 8 15.P9 23.89 4z.12 �

SINGLE STD I)( V' (SA) 11,9 17.3 1,, 5 32,0 �
A~ALYST Pfl DFV, t 1r .n 17.Pl ,. • r 1 34. 71 �

HI (H IOUDEN PA JR 5 6 5 6 5 6 5 6 �
--.u~o rR o, OATA POIN B 12 12 13 n 14 14 1' �
TAU[ (ON( (CJ UGIL 40c.r If Q. 0 'U!: • IJ !60,0 4~0.0 360,0 4 00, G HC.~�" 
.. E .t. Ii RECOVfRY (0 4C 7. 2 l6b. 9 l 71 • l H l.6 ~ 58. 8 196,l }l 5. 1 106.2 �
A((UAACYURfl fAAOAI 1. ~ 1 1.92 -7.1' 1.79 -10.11 1C.".'6 -is. n -14,91 �
~VfAAI I STD OFV CS I 54.2 64.Z I u. 7 132, D 95.~ , I' 8." 09 • 5 n.a �
OVERALL REL SID 0 l V • t II.' I 17 .SJ ! 4. 12 27. 10 26.57 l4,0I lG,f1 27.01 �

SINGLE SID DEV, (SA) H.2 ,~2.2 8 1. 5 67.G 
REL Cf V, 1 11.~o 27, 4 5 22, 12 21.22-••us, 

WATllit ll:Gt:~O 

' - OISTIILfD wAlrA 
2 - TAP W•IIA 
I - SURIA([ WAl[A 
4 - JNOUSIRIAI fJJLllfNT 



TABLE 7-15 
f~~JAO~~fNTAl ~ONJTO~INL -~D SUFro~, lA~CAAIO~, 

011 ICE or OlSEARCH AND DEYElOPNNl 
[NVJRON"E•lAL PR01[Cl)ON lG(NCY 

•• EPA •ITHOD f24 VALIDATION SlUDY - PURGFAAl(S 

S1AIISlJC•L su~••RY IOR lOLU(N( ANALYSES OY WA1[R lYP[ 

WATfN WAlER WAIER WAHR 

LOW YOUDF N fl• 1 S1 z 2 2,,Nu•erR Of OA TA POINTS I 2 17 13 1\ 1 2 11 
IAUF (ONC ( Cl UG/L n.5 1 5. C, 13.5 15.0 13." ~ 15.0 n.5 15.0 
"'l .IN RECOVERY Ill 1L.Q tt.9 1~. 6 1 e, , 1 ').' 1 7, 7 ,~.5 B.9 
AC CU RAC r <1PEL FRRORI 1C. 12 17 .94 15.61 2C .lP 14,G7 17.79 14 • "'j ~.79 
OYI AALL SID DEY IS) 1 • 7 1. 7 1.9 5.4 2.f I. 7 l.t 2.8 
OVFRAl.l PH SlD DFV 1 t 11. 5~ Tf,. ~ I 12 .n lO. 12 17,0J 9.77 19. l9 17 .66 

«i Jf~Glf S1D DEV, I SR I 1 • ~ I. 8 2.5 2. 5 
A~AL YS T Rfl bf V, t 11.29 7Z. 55 15.a1 15. 82 

,i[DIU• HUDEN P•IR J 4 l 4 l 4 J 
NUJ111fH R o, DATA POJNIS 12 11 le 1 l 14 n 1 l 13' 
TRUE (ON( (C) UG/L 142.C 15 o.o 142.C 150.0 142.0 1 ~ o. 0 142.0 150.0 
•EAN RECOVERY ( l I 152,Q 157.6 1 ! 1-. ~ 154.4 1~9.8 1~2.8 140 .6 1'7.6 

~ ACCURACY<tPEL ERROO 7.H 5.05 . l .1 l 2,95 12.51 1.88 -1.00 -1,62 
~ 

OVE .. Ll SID DEV IS l l 1 • 1 ~c., 2•• 4 16. 1 · 27.5 20.1 38 ., '1. !) 
OVFRALI RfL STD 0£ V, l 2G,ll 19.l~ 2G.t3 T1. 74 17. 2 l 1l.T5 77.29 n.10 

SPH,Ll SID Dt V, IS R I 12.7 22.5 16. 1 H.5 
•N•L YS I R(L Dl:. V, t p. 17 15 .4G 10. 27 2~.27 

HIGH YOUDlN PAIR 5 6 5 6 5 6 5 6 
NUMBER or DAT A POJ~TS 12 1 1 14 14 14 14 1l 12 
!RUF (ON( IC l UG/L 60(.C 50.0 60C.Q 540.0 600.0 5H.O fOO ,O 540.0 
~t:.AN RECOVfA1 01 5 If. 7 52L.l 552.7 5 71. 7 536.9 551.2 516.1 494.5 
ACCURAClClREL ER A OR I -13.89 -~.~I. - 7 .!ij 5,~P -1C'.51 2.r1 -1,.9~ -P.42 
OVFRALL SID DFV <SI 159.4 71.7 1 n. 1 1 55. 2 175. I 1'9.0 1 5e. 4 7l. l ,.OV[kAll REL 510 O[V, lC,ee IL 18 ! 2.'? 27.15 )2.65 27.~4 l u. 70 14.~3 

qN~LE STD DEV, IS RI 110. 1 118 • I. 103.3 1[-i). 2 
ANALYST ~EL DEV, z Z1, 24 21.Qt 1 fl_, ~9 19. "- I 

WAHR LH,f'D 

1 - DJSIJllfD WAl!R �
2 - !AP WATER �
I - SURrAr! WAl[R �
4 - INDUS1RIAL fflLUl•I �



TABLE 7-16 
ENVJAON~ENlll •ONJlOAJNG AND surrORl LlAO•aTOAY 

~rrJ(E or R[5ElA(H AND DIVELOP•ENl 
ENVJAON"lhlAL PWPIECIICN AGE~CY 

•• tPA e[lHOD 624 VALIDAIION STUDY - PURGE•ULES 

SlAllSIJ(AL ~U-~ARY ro• IRANS-1,2-DJ(HLOPOEIHENt ANALYSES HY WATER TYPE 

WATER 2 WATER 4 

IOW YOIJDrN PA IR 
NU"OER 01 DAU POINTS 
IP UE CONC (() UL/l 
"I( Ar. R£l0VEAY I • I 
Al(UAlCYIHEl [RAOA) 
OVIRAIL SH DEV IS I 
OV(Rlll A[L SID (}( V' l 

1' 
s.r 
5., 

1 • , ' 
1.o 

1e.96 

z 
15 
4.5 
,.9~.,, 
1. 2 

z,. ~' 

, 
12 
5. 0 
5., 

1 • :5 ~ 
1 • , 

2 1 • C 1 

2 
13 
'. 5
4.6 

1 • 5 7 
1. 5 

3!.~1 

, 
n 
5. 0 
5. 1 

Z.67 
, • l 

25 ·" 

z 
14 
4.5,.1 

~-6~ 
1.0 

21 .H 

1 
12 
5.0,.6 

-s.s, 
1 • l 

ze.81 

z 
13 
4.5,.6 

2.1' 
0.9 

19.27 

S1'GLE 
ANlLYSl 

SID 
PEL 

O[V, 
DC Y, 

IS RI 
l 

C.R 
1~,' 7 

1 • 0 
2~.59 

~.9 
1~.24 

U.9 
19.68 

+' 
\J1 

SEDIU• YOUD[N rAIR 
su•e E • or DAlA POJNlS 
1•ut [ONE (() UG/l,.,"fl-~ •ECOV£AY 
Accu•ACY llPfl ERROAI 
OVERALl S1D DEV IS) 
~VFAALL REL S1D DEV 1 l 

J 
IS 

7 5. 'J 
7Q,f! 
t. 42 
12,P 

16. U 1 

4 
u 

71. D 
55,4 

-21.91 
12.0 

Z1. 71 

1! 
75.C 
e,.9 

13. 26 
H.4 

19.25 

4 
1J 

71. 0 
61. 1 

-n .99 
15. Z 

14.n 

J 
14 

75.0 
79,2 
5.61 
14.5 

lR. H 

'15 
71.C 
59,l 

-H.H 
11.' 

19. n 

3 
1! 

75.0 
79,7 
6.25 
12.0 

15.07 

'1 l 
71. 0 
55.4 

-Zl.96 
18.7 

3l .8 a 

SINGLE 
•NALY51 

SYD 
OEL 

DEV, 
Dl V, 

I SR I 
l 

, z. 1 
17.f ~ 

n.z 
2 l. 55 

10.l 
14.Pe 

11 .4 
16.85 

HIGH YOUDEN PAIR 
.. UP'lfHA or D-' I A PO I .i S 
TRUE CON[ I[) UG/l 
•£AN RfCOVIAY Ill 
UCURACYllPH (RqOR) 
1VFRlll S 1 D DEV IS I 
OVFAALL A11 SYD Df V, I 

SINGLE SID Dt:V, IS AI 
-NALYST RH DEV, X 

5 6 
15 15 

270.0 lOO.O 
lf 4 • I l 11. 4 

5.29 ) • 61 
61. 9 5 7. 1 

21.19 1 A. ll 

42.Z 
1' .17 

5 6 
12 n 

Z7C.O 300.0
1ez., '40.5 

4.55 13.49 
Zl.t. 59.3 
9.79 17 ., 2 

:- ~.'1(.,z 

5 6 
H 1. 

270.0 JOC.O 
25,. l l? l. 0 
-6.20 7.66 
29., 52.0 

11. ~ 9 H .12 

5L.4 
17 .49 

5 6 
, z 13 

270 .o 100.0 
l 71. 7 lC0.9 
0,63 ~.31 
41.7 8 1. 7 

15.ll 27 .16 

7l .5 
£' 5. t 1 

WAHN lHE•D 

1 
2 
J 
4 

- DISllLL[D WAlER 
- YAF Wl If R 

- SUAJACE WJTfR 
- JNDUSTAIAl [rfLU~•t 



TABLE 7-17 
l•VIACN~INIAL •ONIIORING AND SUPPORT LAPOAAIORY 

OfflCI Of A!SllRCH AND D!VILOP•!Nl 
(NVIRO~~r•TAL PPOTf(T!ON •r.rN(Y 

•• f.PA PH1H0D fl?,. VAi JDAT)O~ s,uei, - PUAC.f.A('ll(S •• 

SIAIJ5TICAI SUM•A•Y IOA TRANS-1,3-0TCHIOAOPROPINI A•ALYSIS BY WlYIA IYPI 

IIAIIR WATER Z WA TIA 4 

LOW YOUDi. P'1R 
NU"'IB f A 01 DATA POINTS 
TAU[ CONC 1(1 IIGIL 
M(IN R!COVIAY I I l 
l[(UAA(YllRIL [RAOA l 
OV(AAlL STD DIV IS l 
OVERALL q L SH D l ~ • l 

1 
11 
9,4 
1, 1 

-17 .60 
1, 9 

24.49 

2 
17 

10.4 
H.4 

-19.C7 
2.2 

2~.83 

1 
1Z~.,,.~ 

-ZZ,52
2.r 

2P ,06 

l 
1 7 

Tt.4 
8.0 

-2'.16 
l. 3 

2f,32 

1 
11 
9.4 
9.\ 

1.06 
7.S 

76.63 

2 
11 

1(.4 
9.2 

-11,45 
2.3 

25.78 

1 
12 
9 • 4 
7.6 

-19,50 
, • 1 

14.33 

2 
12 

10,4 
8.4 

-18.83 
1. S 

17.22 

SINGl[ 
ANALYST 

SID 
R!l 

DEV, 
DIV 1 

(SRI 
l 

1. 2 
14 .25 

2.u 
l\ .91 

1 • 5 
15.97 

1.0 
12.u 

+' 
CJ\ 

•EDIU~ YOUDfN PAIR 
NU,.,tHfl 01 OAIA POINTS 
TRUE CONC IC) UGIL 
,. E•~ RECOVERY 111 
ACCUAACYIZAEL IAAORJ 
OVIRALL SID OEV ( s) 

ovr RALL PEL SID D( Vt I 

l 
11 

99.Q 
88, 7 

-tC.42 
11. 5 

12.9~ 

4 
1C 

1c,.o 
.I! 8 • 6 

-14.~4 
17.9 

2n.n 

l 
11 

9Cil. C' 
77,9 

-21 .,, 
16.7 

7 1 , 41 

'13 
104.0 
95,9 

-7, .110 
2 5•• 

'6.54 

3 
11 

99.a 
97.t 

-1. 9 7 
25,5 

26.2l 

4 
11 

104.Q 
10C,6 
-l.79 

25.7 
Z5. ~ 3 

l 
1 l 

99,0 
84. e 

-14. 30 
17.9 

21 • 11 

4 
12 

104.0
ee.6 

-14,60 
16.8 

1~.92 

SJN(;L( 
AN,,LYST 

SID 
REL 

DCV, 
DEV, 

(SA ) 
l 

8.2 
9,lO 

10.9 
12, 57 

10,6 
1C, 77 

16,4 
1P ,94 

HIGH YOUD[N PAIR 
tHJf"IP. f R 01 DA I A Po1•1s 
IAU( CONC IC) UG/L 
,..E AH AHOV!HY (X l 
l[(URA(YllSEL [RROR) 
OVFADll ~JD DIV ( s) 

OVERALL All STD D(V, J 

5 
12 

416, C 
~25.7 

-21.•4 
~9.2 

?7.43 

6 
1 2 

!74,C 
2 5 7 ,6 

-31,15 
H5. I 
4P,81 

1l 
4H,C 
! 5 1, 1 

-15,60 
n.z 

2 5 , 12 

6 
15 

l74.0 
,86.l

-n." 
7~.' 

z1. 3e 

5 
11 

416 .o 
l3L2 

-19,42 
,~.4 

22,79 

6 
1' 

374 ,0 
311, 1 

-H .ez 
70,7 

22, 73 

5 
1 l 

'16,0 
~3tJ.1 

-20,66 
78,5 

23,77 

6 
12 

Hi,,il 
290, 6 

-22,3C 
61,2 

71.C6 

S)NC,ll 
A~ALTSY 

SID 
R!L 

t> EV' 
0 f:. V, 

(HI 
\ 

P5. e 
2 9. 4' 

49,7 
15.fO 

0,2 
19,55 

49,2 
15, 86 

WATER LEGEND 

1 
2 
3 
4 

- OJSTJLL[D WAJ!q 
- 1AP WAHR 
- SURIACE WAl!A 
- JNnllHRIAL [IILIIIN1 



TABI.F. 7-18 
INVl~o,•ENTAL •ONITCRING ANO SUPPORT LAeOAATORT 

orr1c1 or RESEARCH IND DIVILOr•(NT 
!NVJRONrt•T•L PQOltCTJCN AtlNCT 

•• tPA rEIHOO 624 VALIDATION STUDT• PURGEABLES •• 

SIATISIICAL su••ART JOA IRICHLOROEIHENE INALTSFS AT WAIER TYPE 

WATER WAHR 2 WAHR I/ATER 4 

LOW TOUOIN PJ I fl 1 2 � 2 1 2 I 2 
NUrD(R or DAH POJNB 11 11 p 13 1J 13 12 12 
!AUE CON[ IC I UGIL 6.) 5.4 6.J 5.4 t.O 5.4 6.P 5.4 
Pit.,. R![CVIRT Ill 7.? 8.4 1.l 7.6 6.7 8.8 6. 7 7.8 
ACCUAACTURH EAROA) ~1.l6 54 .n ,1. 17 '4.l6 62.!4 12.2? 45.2222 ·" OVFRAll STD DEV IS I 1. 5 1.7 1.' 2. 1 2.' ?.9 � 3.81 • ' 
OVEHALL Ptl SID Dt. V, l 18. 77 zr.,5 17.65 27.ll 26.5l ll.51 20.20 48.(12 

SINGLE ~10 Dt V, (SR) 1. 4 � 2.l 2.41 • ' 
A"Al TS T RH Df. V, l 11.7l 1P. 54 ,5 .92 J 2. 41 

NFDI U,. Tl'llDEN NIA I I 4 3 4 
Nu•uER OJ DATA POINTS 9 1r' 13 14 13 ' 13' 1J 13 
TRUE (ON( IC I UG/L 9~.() 86.0 9C.~ 86.0 9~.o ~6.0 90.0 u.o 
•UN RICOVIRr ( X) IOC.8 94.1 95.2 92.2 102.9 100.5 87.2 9t, 4 

-I'- ACCURACrUAEL ERRORl 12.c1 5.7' 7, 19 14.JB 16,A8 -l. 11 iz.129 ·" 8-..J � OVI RAI I STD orv IS I f.3 11. 8 27.7 18. , n.o 16.9 19. 1 l 5. l 
OVERALL •El STC Pf V, t e.29 12 ., 9 ze. 54 19.9C 12.lQ 16.84 l 1. 86 36.59 

SINGLE SID rev, ( s p > 7.C 20.1 12 .9 21.1 
l~AL YSt AH DEV, l 1,?C Z1,49 12.69 2l.t8 

HIGH YOUD[< rA JR 5 e 5 6 5 6 s 6 
NUNAER OJ DATA POINT~ 10 1C 14 14 1J 1? 1 l n 
IR UE CO~! (() UG/L ~ 21.. r:! 360.0 324 .o 360,0 12,. o 360,0 124. C 160,0 
~[AN RECOVlRT IX) 151,' llt, s Hf, 7 J95.4 ~ 1C', 2 342,0 ~ 011, 3 351, 7 
ACCURACY UREL IRAOA) 8.44 ·6. 5 1 ·4,G9 9,f4 -5.~1 -4.85 -2.10-,.21 
OVIRALL STD HV IS I 2t. ~ 77. 3 118, l 73.! 54,8 9•., ne., 
OVI RALL AH S1D I>£ V' t 7.48 U.96 24 .H 2 9 .9 2 23.81 1f. ~l '1. 9, 19 .14 

71 -~ 

SJNGIE SID DfY, CSR) t4,) • ) • 1 52.~ 71,6 
1.N•LYST RH DtV, t 1•. 77 it .11 16 .14 l 1, 70 

WA Tl R I H,r •o 

1 · DISTILLID WAl[R �
2 • TAP WAHR �
I• SURJAC! ~ATIR �
4 · JNDUSTRl•L [JJLUl~T �



TABLE 7-19 

(~~IRCN~f~fAl ~OMJJOR1Nt A~D SUPPORT LAPOAA10~l 
Offl(l Of R!S(ARCH AND OfVllOP~!Nl 

[NVJAO•N!•TAL rAOlECllON AGENCY 

E•• ~[TH~O 62( VALJOAllON S1UCY - P"OtEAULES 

SIA11SIJCAL SU~~ARY fOR TRJCHLOROflUORO"ElH•~r ANALYSfS BY WATER lYP[ 

IIAl[R 2 WAHR WAHR 4 

LOW ,ouorN PAI~ 

NU"D fR Of o•u PO IN TS 
lRll( (ONC (() UG/L 

O[COVfOY ll)
JIii( ·~ 
ACCURACYIXPEL FRPORI 
OVF .. ll 510 OlV IS> 
OVERALL PEL SIO DEV, X 

1 
10 
e.c 
,,5 

t. 12 
2. 1 

24.H 

2 
11 
1.2 
7,3 

1.r 1 
2., 

11.,1 

I 
1G 
e.J,.~ 

-2,75 
2.2 

Z7 .78 

2 
10 
7.2 
7.7 

7.64 
2., 

rn. 11 

1 
11 
8.0 
7.9 

-1.02 
2.1 

'l.49 

z 
11 
7.2 
6.4 

-1~.73 
1, 9 

29.64 

1 
11 
8.0 
e.o 

o.57 
1.6 

20.37 

z 
11 
7,2 
7.6 

5.n 
1. 6 

2(l .41 

SJ•GLE 
AN•lYSl 

~,o 
Rfl 

r,f V' 
~f V' 

(SR) 

X 
1 • 1 

14. C1 
2. 1 

26.70 
1 • 8 

2,.se 
0.5 

6, 78 

+" 
:0 

"EOIU" YOUO[N rAIR 
NU"R f A Of OH• POINIS 
10 UE CONC I Cl UG/l 
"'[AN RECOVERY ex> 
H ruR•Ct U PEL fRRORI 
OYCRAll 5 l 0 O(Y 15) 
OVERALL RH SIO DEV, 1 

tt 
120.C 
12A.~ 

7.CA
,o.i 

ll. ! 9 

'1( 
114.C 
Al.7 

-ll.H 
! 3. 1 

l9. ~ 2 

IC 
12 C, 013~., 
8.64 
3!.3 

25 .5 7 

'1 1 
11'.0 
e7.4 

-P.n 
!3.2 

37.94 

J 
11 

120,0 
11C.5 
-7.91 

29,5 
26.69 

4 
11 

114 .c 
A9.0 

-21 .97 
n.1 

3C.51 

3 
tt 

120, !! 
11~.9 
14,07 

32.1 
n.,a 

4 
11 

114 .a 
8 9 .8 

-21.25 
29,0 

H. l1 

Sl~f.LE 
AN•l YS I 

510 DEV, 
PEL DfV. 

(SRI 
t 

'9." 
27 ,l8 

U.5 
,C.62 

2 3 .4 
2!.47 

Zl.1 
19.47 

H 1 CiH YOUOFN PAIR 
NU,,,~ E II Of OAU PO IN 15 
lRUf CON( IC I Ut/l 

RHOVlU (JI
"'l ""' •CCURACYI\RH EAPOR) 
OVfRAI I SID DI~ (SI 
OVE q All •CL S TO r>rv. l 

5 
1 1 

"2. r 
365.7 

-15,47 
1 H .8 
36.1~ 

t 
1 1 

4AO.O 
5C4,7'., ~ 
17f .2 
34.91 

5 
11 

4 32 .o 
H2,0 

2.~2 
12~.9 
29.3• 

6 
11 

HO.O 
5C2.3,.u 
16~.o 
32.44 

5 
11 

431.0 
328. 7 

-2 3,92 
14~.8 
44,35 

6 
11•,o. 0 

4' 7, 4 
-6.PO 

98. 7 
2z.n1 

5 
1 1 

4 H, 0 
431.1 
-0.21 
102,1 
?3,69 

6 
1 1 

,ac.o 
515, 2 

7,33 
1~6.2 
30. 31 

SJ•Glf 
ANALYST 

510 0£ y. 
•El DEV• 

(SR) 
l 

14C. 7 
~ 2 • ' ~ 

79.4 
16, P1 

1Z7.' 
12.n 

127, 2 
26.69 

~AHR lftENO 

1 
2 
3 
4 

- D15llllEO WAlfR 
- UP WAHR 
- SURFACE WJl!R 
- INDUSlAJAL fflLU!Nl 



Ti\HJ.I<: 7-20 

(NVJRON~[NllL ~ONl10Al~G AND SUPPORT Ll~ORATORY 
OlfJCE or •1SllR(H ••c DfVfLOP"[Nl 

(NVJAON•ENT•L PROT[CJJON lGfN(Y 

•• (Pl "[IHOD 624 VALIDATION sru~, - PURf.ElULES •• 

s1,11SIJ(AL SUMMlRT IOR 1,1-Dl(HlONOETHlNE ANALYSES HY w•TCR TYP( 

WAlER WA II A 2 WlTEA 3 WAHR 4 

LOW TOUDtN PAHi 1 2 � 2 I 2 1 2 
NUSDfR or DllA POINTS H n 11 12 1 J 1l 15 15 
TRIJE (ON( Ill llGIL JC.A 11.0 H .e 12.c 1C.@ 12,G 10.8 12.c 
"'LO~ •Hrvc •• Ill 12. 0 IZ. 5 lC.9 1Z. 4 11. 8 n.o 11,4 13 ,2 
l[CURAC YIIRFl fRAORI 11 • I~ 4.H 0 .t 4 3., a 9 ... 7 R.?1 5.80 9.el 
OWfRALL STD DEV IS I 2. 5 2.3 2.0 2,9 2.9 2.2 3.8 ,.1 
OVERALL REL SID DEV. t 2u.t9 18.63 18.68 23. 71 Z4 .38 16.~1 ~3.01 2~.,o 

SI NG LI STD DEV• (SRI 1 , 6 1 , 6 2,4 2,6 
•••L TS 1 REL II EV, t 1, .o 1!,98 19.67 lo. 89 

''HDI llf'IJ rcuoc• PlJR J 3 J 3 4 
~U~fHA Of DAIA POl"TS 14 17' 11 11 ' n n' 15 n 
I RU( CONC I() UG(L 114, 0 120,0 114, ~ 12c. o 114. 0 120.0 114. C 12 o. 0 
,,.f•N R[(OVfRY Ill 1 H. 7 94.2 122. 2 98.7 125.0 107.J 125 , 1 , a 1.6+ lCCURHfltREL f R ROA I 2. l4 -11.H 7.22 -17.77 9.65 -10.55 9. 77 -10, H

'° � rvcuLL SID DEV IS I 20,8 o.z 17, 5 15, 4 20,7 15,9 22., ~,.e 
OVFRlll Rf I SID OFV • t 11.n 14.00 14.l5 0.66 1LS2 14.77 17.89 32, 35 

SINGLE STD D(V, !SRI 17. J 19.2 14. 4 26.1 
-'HAL TS T REL DEV, t 16.'6 17. J6 12.,c 22.46 

HIGH YOUCfN PAIR 5 6 5 6 5 6 5 t,,NUSB [ A Of DA Tl POINIS 1J 12 12 n 12 14 15 
TR llE CONC Cc> UG(L 48C.O P2,0 480.0 4 u.o 480.o 4 32.o 480.0 02.0 .. ( ,. ,. RfCOV(RY C x I 5 24. 3 44 4, 0 5~~-3 467,S '49,S 455,6 511 , 5 4 73 .9 
l((URACYIUEL [RDORI 9 .n 2, 79 ',23 8.U -t. 35 S,46 6,H 9.70 
OVfRJLl SID DB IS I H.4 H.S 5;.a 78.7 52.9 '4., 101. 6 131.8 
OV(RALL REL SH DEY• X 13.,' 17,22 1l .,o t 6. e, 11 • 7 7 9, 73 19.87 H .o, 

SI Hf.If SID ()[\,, CSR I t4.9 69.8 49,4 114 .8 
•~•LYST N[l DEV, i ll ,40 14, 4 Z JC.92 23,!0 

1 - DISllll!D JAlfR �
2 - T•P w.aTC:R �
l - SURrACi WJliR �
4 - l~DUSIAIAl fflLU(~I �



TAl.!LE 7-21 

l•VIR~N•f•tAL "ONITOAl•r. AND SUPPOAl LAPOAATOII 
orrl(( 01 •tS(•ACH AND D(V(lOP~lNI 

f•VIAON"f•IAL PAOT(fllON AGfNCT 

•• fPA •ETHOO t24 VALIDATION SIUDI - PUAGlAtiLES •• 

STATISll[Al � su•~··· IOA 1,1-0ICHLOAOEIHENE ANAlTSIS BT WAl(A TTPE 

WAlfR WAH• 2 WAT f P WAT! A 4 

NU 
LOW YOUD ( N r AJA 2 I 2 2 2 

1111 8[R 01 DA I A. POl~IS 14 14 1~ 12 1·] 14 11 n ' 
TAUE CON[ I Cl UG/L @.~ 7,2 8.a 1.2 e.c 1.z ~.P 1.2 
"'f u~ AH OVERT 01 q,4 8.9 P.9 9., 9,2 a. 1 1.6 8.3 
AC CUAHtllR!l IRROA) 17.02 2~.51 11 • C' 1 31,25 1 S • 10 11.95 -5.57 15.22 
OVFRlll sn DEV IS I 3.1 1 • 1 4,6 2.2 2,9 1.' 2.1'. 7
OVI AALL nL �SID DEV, t 39. 16 41,f4 I 2. 77 4P .,i n.H 3 'i. o, 19.01 32.63 

SINU F S10 DEV 1 (SRI 2.6 3,2 � 2.2 ' • 5 
ANAlYSI REL DEV, l 2f.1C J 1.02 2~.16 JP. 94 

~ED I U• TCUDE~ PAIA I 4 3 4 3 4 l �
NU•B[A 01 DAlA POINTS 15 1 2 n 13 14 12' �1' 
1 RUF CON[ I Cl UG/L 12G. 0 114" .o 1,r.J 114,0 12(.0 114 .o ,,c.o 114 .o 
"'[ AN A£COV(AI 10 12C, 1 75.3 119,, 79,I 111 , ~ AS,3 101., 65,SVl 

0 � AC (UAA[1 ft AEl (RROAI o.o, -J~.97 -o. zn -30.65 -~. 79 -25.13 -n. 11 -42.51 
OV(RAll SID DEV IS> C.1 • 7 n., 25,6 16. 1 17, 3 1 2. 2 ,,.e 20.s 
OVIRAll REL SID orv, l ~'. 1,. 17. RS 23.@R Zn.' H 1s.,~ ". •o 1". 04 J 1. l2 

SINHl S1D DEV, IS R > 27.9 22 ,6 13. 7 19.C 
ANALYST R[ L DEV, t 2f.55 22. 75 n.n 22.22 

HIGH ,ruDIN PAIR 5 6 s ~ 5 6 5 6 
,.U1"18l It 01 DAIA POIN1S 15 15 12 12 13 1~ 13 12 
IAU[ CON[ I Cl UGIL '32.C ,eo.o 02.a HO,O 432.0 , ~o ,o ,32.0 ,80,0 
''HA~ REC OVERT IX) 499.1 S@ S. 7 4l'. 3 524.8 4H. 2 533. 1 435 .2 445. 7 
AC(UAAfY(IO[l £AR0R) 15,SL 22.~, C,52 9.34 U,5C 11 , r 5 0,73 -7. 1' 
OVfAAIL SID DEV (SI 221. 6 zn.6 9 7. ~ 1 J •. 7 120.R 15 7. 5 119.5 RI. 1 

2'."OV! RALL Rf L � SIC DEV, l .. 4. ! Q ,~ ,le 26.H 27. BJ 29. 5 5 Z1, 41 H ,20 

SJ ~Gl f $ID OE V, <SO 92,6 60.4 rs.~ 104,9 
UHLTSl RfL DFV, l 17.~P 11.59 15.69 '3,Pl 

1 - Dl51lll1D W•l~A �
2 - UP UAIFR �
J - SttRIACF WA1£A �
' - INDUSTRIAL EIILUEST �



TABLE 7-22 
r•vr•r••INIAL •ONIIOAl~G AND SUPPORI llnORllOAW 

Off IC( Of NI SEARCH AND DfVflnP"(Nl 
[NVIRONSINTll PROT[[TION AGENCW 

EPA ~ETHOD fi4 VALIDATION STUDY - PUAGEAHlfS •• 

S1AIISTICAL su••••• fOR 1,1,1-TAl(HLOAOElHAN! ANALYSIS~· WAlfA lYPf 

WAl(P WAIi P 2 Wll( A WAllA 4. 

LO~ YOUD!• PA!P 
t,1U"1 1 FR Of DATA POINTS 
TP fl CON( (() UGIL 
'"N A!COVIRT 0) 
•-CURHYIIPH IRRORl 
1VFRlll ~TD DIV 's)
OVfRALL R(L S1D Ol¥1 % 

1 
13 
~.o 

1C, r. 
I 1.n 

1. p 
1~.08 

2 

"10.0 
11. 7 

17 .36 
1.9 

1c. u 

1l 
9. ')~., 

2, 91 
1, 9 

2C,7l 

2 
1l 

1c.c 
1G.9 
8.62 

2.2 
20.'2 

1 
n 
9,0 
9. 1 

1. l7 
1 • l 

1~.06 

2 

",c.o 
1C.7 
6.64 

2.9 
~6.99 

1 
1 1 
9.0 
9.A 

9,29 
2.Q 

20.6! 

2 
11 

10,0 
10. 7 
7. 1e 

1.8 
16.44 

SINGLE 
ANAL IS T 

SID 
REL 

OEV, 
OEV, 

(s. ) 
% 

1 • 1 
lC. 2~ 

1 • 5 
1'. 70 

2 .c, 
2:'. ,c 

1. 0 
9. 72 

lJ1 
I-' 

~ED1u• ,ou~E" PAIR 
NUl"Rf A OJ OATA POIN1S 
TRUE CONC (C) UCi/L
n•• RECOVERY (l) 

ACCURA(11XAEL (AROA) 
OVERALL SID DIV Cs> 
OVE Al LL All S1D DEV, l 

3 
14 

95,0
11r., 
16d4 
n. i 

n. 84 

L 

1' 
100.0 
87.9 

-12.11 
21. 1 

lL.r4 

3 
n 

95., 
114. 1 
ZC,,09 

2 1, 5 
18.88 

4 
14 

10C.Q 
90.7 

-9.H 
23, 7 

26 .12 

3 
IS 

95.C 
104.711,.2, 

2 5, 5 
24. 3 3 

'15 
100.G 
95.8 

-4.19 
?l.6 

23.54 

3 
1 l 

95.0 
95.0 

-0,00 
20.s 

21. S6 

4 
12 

100,0 
90.l 

-9.78 
?l ,6 

26. 14 

SINGL[ 
•••us, 

STD 
•EL 

DEV, 
CEV, 

IS R ) 

l 
1C. 5 

1(.59 
19.4 

1~.99 
19.@ 

19. 74 
16.9 

18 .l/) 

HJ(iH TOUOIN PAIR 
~u•OEA 01 DAU POINTS 
I AUI CONC ([) UGIL 
NE U.i RECOVERY (.) 

•t cu•ac Yu•1 L lROOA) 
OVFRALL STD D(V ( s) 
,vlRALL All SID Df. V, 1 

5 
IL 

,cc.c 
oc. 7 
14, lR 
TC6.1 
23.n 

6 

"360.C 
3e6.9 

7.48 
8 1. 1 

20 .9'> 

5 
14 

HC,C 
HS. 1 
1t.21 
1Cl.~ 
22.e~ 

f 

14 
J6Q.C 
4 11, 1 
14. 18 
94.0 

?2.87 

5 
15 

40P,O 
37 5, Q 
-b, l6 
136.6 
~6. C.4 

~ 

15 
J6C.O 
3 74. e 

• .10 
~s.o 

i?.67 

5 
11 

400.0 
397.6 
-0.01 
9?,6

n.,9 

6 
12 

360.0 
39 o. 9 
B,H 
93.9 

Z4. 02 

SINGLE 
J.r"Al 'I'S T 

SID 
n(L 

DEV, 
f)["' 

IS R) 
t 

5 1. 7 
12 ,B 

R~.9 
Z0.29 

9 3. ~ 
Z4 .93 

6', 2 
H. 3C 

IJAlEA L(CifHO 

1 
l 
3 
4 

- OIS1JLL(D WAl(A 
- 1.AP WAJFR 
- SUAIACf w&l(R 
- INOOSIRIAL ElllUENl 



TABLE 7-23 
[~V]Q(N,.,[~fAL ~ONJTOPJNG -~D surrrRT LAPOPATOPJ 

n1r1rE or QESf•ACH •No DfV[tnr"[Nl 
INVI•C••lhlAl PROTECTION •LfNCY 

H'A ,_.tTHOO tlt. VALIDATION STUDY - rtlR(jfAHIIS 

w•HR 2 WAT ED WAl(A 4 

LOW lOUDEN P .\ I Ii. 

~U~flfA or DAll rOJNTS 
I AUE CONC (Cl UC.fl 
,..( A"f AECOV!OY 0) 
UCUAACYIXPEL r••o•> 
OVF·RAL l qo OfV (s, 
OVFR•tL PEL SH DE 'J, X 

n 
IC.~ 

12 ·' 
1 I • 0 4 

1. 9 
16.22 

2 
1' 

12. 0 
1 2. 9 
7.P8 
2. 7 

Z: .6 2 

1i 
H.~ 
12.J 

11 • 4 2 
I • 5 

12.1-1 

'1J 
12.0 
14. 9 

ZL • ~ 6 
4. 7 

l 1 • 5 7 

1 
11 

1 ': • F 
n.a 

20.12 
1. 7 

12.94 

7 
12 

,, • 0 
, ~. s 

12.n 
2. l 

I 7.01 

I 
12 

10.• 
11.2 
4.U9 

1 • l 
I 1 • 47 

2 
13 

12.0 
13. 7 

u. 1r 
2.4 

1 7 • 8 i. 

Sl'<GL£ 
"tO,lY5T 

SID 
P[l 

DEV, 
l! EV 1 

CSR> 
l 

1 • 9 
1• .n 

l.O 

". 17 

1.8 
ll.90 

2 • l 
1a. ll 

\J1 
N 

SfDIUH YOUCEN J'A JR 
NUM(H' R or DaTA ro IN 1 s 
IRIIE (ON( (Cl UG/l 
,.,( .IN •ECOVEAY hi 
ACCURACY IHEL ERROR) 
OV!AALL sn DIV IS) 
'lW£AAll Rfl qo DEV 1 l 

3 
12 

11' .o 
1 2 •. 5 
9,2C 

9. 1 
1.iQ 

1' 
1 ( (L • r 
121.8 

1 • L 6 
14. J 

11.46 

1i 
1 1 I..~ 
12r.2 
s.,2 
d.J 

H .55 

1! 
120.c 
l!C.~ 

9.(lfl 
12.? 
9.!~ 

l 
13 

114.9 
I! l. n 
16.66 
21.r 

20. l J 

'13 
120.0 
137. 5 
H .s~ 

17. f 
H.97 

l 
n 

114 .9 
I 1L5 

1 • JC 
12 • r 

1 O.J~ 

4 
1l 

120.0 
134.Q 
12. J 8 

lM.6 
21 • 18 

SJ,GlE 
A~ -'L 'f ST 

510 DEV, 
P[l 0 EV 1 

ISP ) 
l 

11. 2 
9.ce 

,e.a 
14 .96 

18. 2 
11.42 

21.5 
1 7. 11 

HIGH YOUO!N PAIR 
'HJ"'A f R 01 DATA POINIS 
1 N UE (OH 1(1 UG/l 
..,E .II N AHOV[AY (X) 

•ctu••cv1t•Et fAAOP) 
OV[R•Ll SlO DEV IS> 
~VIROll Hl SID Df V, 1 

5 
14 

·~,;. 0 
o•.u 
-ij. 15 
II 5. 4 
l 6. I\ 

t 
11 

4'2.0 
lH.9 

-H .t. 7 
n.e 

2 4 • 11 

" 4H.C 
'4 ,. 7 
-6. 72 

6 i:.' 
1 l. LR 

6 
1l 

4 l 2. C 
4 47. 7 

! • 6' 
e3.4 

IR.~ l 

5 
1l 

4t C. 0 
444. I 
-7.4! 
1c;~.s 
72 .61 

6 
I ' 

4 ! 2. C 
417.6 
- ! • 3' 
1,E. 7
26.r, 

~ 
13 

460.C 
L61. 9 
-3. 77 
101.1 
n. i1 

6 
n 

43i.C 
LG I. 0 
-7 .11 
130.8 
l2.62 

SJPIGLE 
OOL IS T 

S1 [) 

All 
~EV t 

['IE V, 

(SH) 
X 

76.5 
19.16 

44 .9 
I:.• 04 

76.4 
17.73 

79. Y 
H.Sl 

W.11.Tlfl llC.UlO 

1 
l 

- OISllllfO WAIFA 
• T•P w.irA 
- SUArH[ w•HR 
- l~OIIS!RIAL ffllllfNI 



TABLE 7-24 
f~~•~rh~lNTAl rON110~1NG ANO SUPFOPJ LAPORAlOP1 

orrJC[ Of R[S(AA(tt AND orvrtoP~(~T 
l"Vl•O"~fNlAL POOTFCTION At(N[Y 

•• (rl ~FlHOt' f';t. VAt 1DATION SJUDY - PlJRGFARlfS 

.S1Al1STJCAL su~~ARY JOR 1,1,2,2-l(TRl(HLOPOflHANf A~ALYS[! OT ~Al(R ,,rr 

WAHR � WAT( A 

LOS YOUO(S Pli IR 1 � l 2 I 
IJUMRfA Of ti 4 TA POJ'IIS n I? 1 ! 12 H 12 1l h �
IR U[ (ON[ (() UG/L 15.: 17.C 15.C 17 .o 15.0 17.0 15. 0 17.0 �
"'E I\N RECOVERY I XI 1I'-. 1 H.F 1'. 15. 7 17.l 16.8 16.7 14.6' _,. q•CCURACTIHH !RRORI ~-•2 1 .95 -7,5C 15 • 2 ". - 1 • 4 2 1 1 • 3 ! -12. n �
QV[fiALL SIO DlV IS l 5.C 2.6 J.5 2.5 5.3 4.7 4.5 6. ~ 


OVfRAll p' l SlO Of IJ, l J0.51 15, 76 U .59 1~.nJ JC. 7( (fl. !L n.15 42.71 �

SI '•GU SID DEV, ISRI ~.,. 2.6 ! • 5 4.C �
4PHLTS1 •tl DEV, 1 2( .f2 17.E 7 2r.~1 29. 1! �

--------------------·-------------------------------------------------------------------------------------------------------------
""f DI UP': l l'lJOf N rAJ R � 4 3 4 4,. � ,,NU"'O r R or 06. l A ro1~1s 14 1 ~ 14 1! 13 14 �
I RU[ (OIH I() UG/L 162. n 17 'j .o H 7 .n 17t'.O 16 7. C 170.0 162 .o 170.U �
~f.lltl (.) 161 • 4 1U .S 157.2 165.2 17"!.~ 175.4 13~. 1 16 7 .6�Al CC'Vl '" u, � _,. 44A(CUPACYI\P[l £ .. OP I -c.,, -6 .n -2.eJ 1.c1 !.20 -15. 99 • 1 ., 2 

L,.} OVERALL SID D!V IS> 2 9 ., ~ 1. 9 4 r. 9 35. 3 :! 7 • 9 ~ '). ~ 41. 9 52.0 �
OV!•ALL •ll SI O 0 [ V, 1 H,4Q 1 Q • td ?6.~6 21 • 39 21.84 2('. 2 5 ~ J. 8 2 H. 04 �

SJStl[ SID D[ V, I SR) 22, 4 21.9 19.e 5 l .~ �
A~.lil YSl P[l ~EV, l 1 '.P5 l l. 78 11,, :! 3~.46 �

~J(H YOUD!~ rAJP f 5 6 s 6 �
,,u~BFA 01 ~ATA POINTS 14 14 14 11 n l' 14 14 �
IN Ul (ON( I C l UG IL 6H.C 617.0 6E r .o 61 2. 0 ~f c.c t12.G HQ.n 61,.U �
.. [ A~ PECC'VfllY 01 ,, J. ~ SR 1. 1 S,Q.5 56 2. 2 624,, 59 l. 0 ~l6.S 5 l S, 8 �
AC(UAl.{Y(XOrl fRPOR) -14 .~r - ~. Q 7 -1J.l1 ·R .11 -e .1 R - '. 11 -1l.6Q -l?.45 �
OV[OALL SID DlV ( s) 151. S 1' 5. 5 154.~ n1 .c 142. 3 11 ! , 1 163. 2 162. e �
ovr ~ .,1 t Pfl HO DFV, l n.11 17.c~ ?O • 1' l I. l l ,l.18 19.r8 n.Ml 11. I~ �

S1%l I SIO tFV, <sn 11 ~ • ..; 1u .e 1G7., l '!, .4 
, 1, /\ L ., ~ r Pl l D F V, l 19, ! ~ 17. P. S 17. 61 11.r9 

WAJffl LE(,f-11.;D 

1 � • OlSTillfD "ATER 
2 � - TAP 'J~lFR �

- SUNr.\CC .iAlfA �
- JN()IISJAIAL F,fLU(P1l �



TABLE 7-25 
1,v1•0••1NTAl "O~ITORl"G AND SUPPURl l•eo••Tuo, 

orr1cc or •csc••cH ••o DEV£lOr~r•r 
fNVIRON~lNIAl PROTECTION •GfNCT 

•• lPA ~t1H0D 624 VALJOAJIOM STUDY - PUR~lAHLlS •• 

Sl•TISTICAl su••ART JOR l,l-DICHlOROR[NlENE/1,4-DICHlO •••1YSFS RY WAl[R TYPE 

WAT[R w•TE R 3 IIAT ER 4 

lOW YOUD HI P'II IP 
'IIU',.A ER OJ D• IA POINTS 
!RUF CON( I() IJG/1 
~lAN A[CO\IHfY (JI 
HCURHTllR[l £RRORI 
avFPA1l SlO DfV Is I ,OVE WALl Oll STD DEV, 

I 
10 

16.0 
lf.9 

1 Ill. C 'J 
3.~ 

19.9(1 

l 
II 

16. l 
2~-~ 

2 5 • 71 
5.4 

26 .2 8 

1 
9 

H,O 
2C .8 

30,C7 
7 • I 

34. n 

2 
Q 

B. I 
2 O. I 

2'.52 
5.4 

26.69 

1 
10 

16.1 
U.5 

40.56 
11. l 

50.31 

2,r 
16. I 
7l.6 

3~.90 
4.9 

21.53 

I 
11 

16.0 
ll.3 

~ 3. 3 5 
10.2 

47.8R 

2 
11 

16. l 
19.6 

19.99 
10.0 

51 .04 

SINr.L[ 
ANAL TST 

STD 
R[L 

DC V • 
DCV, 

(SR) 
\ 

2,9 
14 .P 7 

4.8 
2~.64 

6,4 
2e.42 

7.7 
H .5l 

Ul 
~ 

1119£ DI U"1 TOUO[N r•1q 
"tUl"fHA 01 ()41A POINVi 
I RUE CONC (() UG/l 
fill E AN RF COVE AT (X) 

-.ccuruc,,?RFt (RRORI 
OVtR•LL SID DCV ( S I 
OVFR•LL RFI STD DEV, l 

11 
2 ~D .(' 
1PF ,9 
-5.55 

72. I 
18.17 

4 

10 
2~0.0 
1•8.5 
-5.75 
6,.4 

J3 .6 l 

10 
2G". J 
209.5 
4. 77 
7C.9 

JJ .P 5 

4 
1r 

zoo.a 
18~.9 
-5. 5 I 

65.5 
14 .H 

3 
10 

2M.O 
234.5 
17 .26 
104.7 
44.6, 

'10 
z~c.o 
1ee.e 
-5 .61 

53.0 
2R,Q9 

3 
11 

200.0 
191.4 
-3.11 

83,9 
4 ,. 36 

4 
10 

100.0 
210.1
5." 
5 1 , 4 

24,42 

SI "G LE 
'"'L YS 1 

SID 
RH 

DEV, 

DE. V • 

(SR) 
\ 

46,2 
24 .H 

59.0 
29.59 

n., 
34. 21 

49.6 
24 .60 

HIGH YOIJDFN r•1• 
NU,-'l[R OJ DlH POINTS 
!RU[ CONC ( Cl UGH 
:Ill-~ AECOVlOY Cl) 

4CCUUC TllAEl fRROR > 
OVI o•r I SID DIV IS I 
OVERALL AH SID OEV. \ 

5 
11 

778,(' 
781.8
o.,9 

I~ 4. t 
23. 61 

6 
11 

7~ o. ~ 
718.6 
-1.•.1 
1~Q.7 
22.'6 

5 
10 

77P. ~ 
7l 1. 1 
-7. 3 2 
l89 .~ 
40.23 

6 
10 

780.0 
815.J 

~. e 1 
• 7H. l 
~ 9. 71 

5 
10 

1H.O 
783.1 
0,65 

H2.~ 
2C. 69 

6 
IC 

780,0 
UO,l 

-14.07 
1Q0,4 
ZB.41 

5 
11 

778 .o 
713. I 
-ft.12 
221. 4 
31. 04 

6 
11 

7~ G. 0 
732. 7 
·6.07 
1~A.t 
l 1. 65 

SINGLE 
ASALYST 

510 OE V • 
R[ l Df V, 

(SR) 
X 

1". 1 
19, H 

30Q,4 
,J,02 

127. A 
17.59 

19 3. 5 
2t.76 

WATER lHilt-40 

1 
2 

4 

- DISllllfD W•lFA 
- TAP ~•l!A 
- SllAJHC WAHR 
- l~DIISIAIAL ffflllf~l 



TABI.F. 7-26 
f~VIP~~~f~lAL ~CNJlORJN~ ~~0 5lJPr~,t lAf0~A10AY �

Offl(t Of RtStlAC~ l~D D£VIL0P"lNT �
r... VlRO~~FNt~l PAOTfC110~ AGF~r, �

•• ErJ ~tf~Ob 624 VALJDATJOh STUDY - ~lJHG{Aijl{S •• 

WA ft H 2 � WAftfl I. 

IOU Y0l1DF t, Pl, ID 1 2 1 2 1 2 � 2 
w•erR o, OAJA POJ'ITS 11 14 12 12 14 n 14 11 
TAU[ cosr IC) UGIL Q.9 11. a 9.? 11. a 9.i 11.G 9.9 11.0 
... ( AN Af.COV£"7 U) 1~.9 11. l 9.~ 11. 5 1 1 • 4 11. 5 9.7 11. 5 
lCCUAHYllAFt fA~OQ) 10.10 2.~6 - :, • t, 1 4.P5 15.J~ 4.90 -7. 1' 4.65 
0V£AlLL SI 0 DIV I S I 1 • ' 2. 6 2. 1 1.6 ,.r Z.7 l.5 7.9 
1H sALL • £ I. STD DEV, l 11. 6 l 2 3. ~2 '1 .@ ~ 14.13 4 1 • 1 A 21.48 37. 5 Q 25 .?6 

SJSGL£ SID DfV, ISRI 1 • 6 � 2. 1 2.41 • ' 
A~ALYSf ~El Of.V, l 14 .n 15.95 23.57 22.99 

>tOIU" TOUDIN rAJR I 3 4 J 4 3 4 
~U""O[A Of OITA PCJ'ITS 1 5 14' 13 1' 1 J 1, 13 13 
1 RUE CO•C <CI UG/L 10,.c 110.~ 1C4.0 11~.o 1C4.0 110. 0 1a4 .o 110.0 
!"'[ AN Af(OVfQf I I I 117 .~ 9~.9 119 • A 99.5 1Z1. 1 1n 7., 110. 7 fJ ~. 7l/1 

V, � •CCUPHTllAEt IAROAI 12. 4~ -11,9.i 15 .16 -9.56 16.43 -7.Ul 6.49 -10.n 
OV[RlLL 5 1 D DEV CS I 19. 4 27.5 z~.1 n.2 21.2 19, '5 15. 5 21. 4 
OVfRALl PEL SID 0 F II, t 16. 5 P u. l ! H .F 1 l2. ~1 17 ., 7 1P .16 ll.99 27. 75 

SJ%L£ STD ocv, BRI ;.z. 7 26.I 17. 2 17 ., 
ANALYST RH DEV, l 21 • 1 9 2l. 77 15 .M H.61 

HIGH rouDrN PlJP 5 6 5 t 5 6 5 6 
NU~91• Of Ol IA POl~IS 15 1 ~ 1J 14 1J 1' 13 13 
IQ U[ (ON( I Cl uGIL ,,c.o 396.0 44(.0 JQ6.0 4'0.'l 396. 0 440.0 396.0 
~( A~ RE(OV[RT (I) 46F.9 4~7.6 ~67.0 09. J 4 1 2. 4 41:'0. 1 440.1 419.1 
ACru•arrrun 1••0•> b. 5 7 Z.92 ~.H 1c.e~ -6.26 1.n o.o, 5.e2 
('IVfWILL ~,o C!V IS) 1G'. 7 C4.1 4P.9 78.1 67.1 P. p. z 61.2 R2.6 
OV£~All R(I STD O(V, t 22.,1 15. 7 J n.,a I 7, ~ 0 16 • .?8 22.N 15.J6 19.70 

SI r,c; l f STD Df V, 1s•1 t :_. J 5y. 1 6Z.5 11.0 
INAl YSl Nll Dl V, t 13. f 9 13.C~ 15. 39 H.B 

JAl[P l!C!ND 

1 - DISIILLED WAl[R �
2 - TAP WAHR �
J - SUAfA(l atTIR �
4 - !NOIISTRJAl rffLU[NI �



TABLE 7-27 
l~Vl~ON~t~TAL MONJfOAl~G A~O suPrOAl l~HO~ATOAY 

CffJ(( or P[SfAQCH -~D OEVflOr•ENl 
fNVJPO~MENTAL fkOTE(TJON •tf~CY 

•• (rA ~flHOO tl( VALJDAJJON SJUOY - rlJRGfAhlES 

STATISIICAI sur•••, IOA 1,2-DICHLOAOPAOPA~r •••1,srs a, WATEA TlPF 

\JA TC~ "'AT [ A WAT( A "ATER 4 

LOW TOUO I~ PA I S1 

"IU.,B EA 0 I DATA POINIS 
HUE co•c ([) UG/L 
"'t ,i N AFCOVEA1 OJ 
ACCUOACTll<(l £ OA OR I 
OVFOAII SID DEV I~ l 
()VEkALL Oll SID OE\I, l 

I 
1l 

1 l • ~ 
17.5 

29.~l 
2.6 

14. B9 

2 
1 2 

n.c, 
19.9 

32.72 
l.2 

16.C7 

12 
n.5 
17 .9 

!2.7~ 
7.6 

14 .65 

? 
1 l 

1 s. u 
1 A. l 

21. 1l 
2.9 

1s.~, 

1 
13 

n.5 
, •• 8 

46.4' 
~.6 

1e•19 

2 
12 

n.o 
19. 1 

27.'7 
2.6 

n.4l 

1 
1 2 

11. S 
15 .6 

,s.ac 
4.0 

25. 77 

2 
12 

n.o 
18.6 

2i.n 
2. 9 

, s. e 4 

St•,Gll 
.\~ALYS1 

SH DEV, 
•n [)£Vt 

ISRJ 
l 

1. ~ 
~. •t 

2.8 
1 S. ,2 

2. 1 
1c.n 

l. 1 
18. 04 

V, 
0--. 

..,t DI u~ ICUDltl f'A IR 
~IU..,OCA or DAH POINTS 
, our CONC ( CJ UG/L 
fll1[A~ AC(OV(ST I>) 
AC(tJIU(Y(lli~l !AROAl 
OV[HALL SID DlV ( s J 
OV!OaLL O!L STD DEV, l 

l 
12 

,~ l. t 
"l. s 
4 1. 14 

l~.6 
1 S. 14 

4 
1 1 

1sc.o 
1~ 1 • 7 
l1. 1 S 

19.6 
1C.AC 

l 
1l 

1•?. 0 
1 A•. I 
79.65 
q:.J 

'1. 7l 

4 
13 

1: a. a 
1U. l 
2,.19 
ie.e 

10 .09 

l 
13 

14 2 .o 
18 9. 1 
n .16 
29.7 

15.6° 

4 

1' 
1)0.0 
21)2.6 
~ ', • n6 
?7. 4 

11.~ I 

11 
142 .o 
1 76. 0 
71.9? 

16.9 
9.62 

4 
14 

150.0 
21E.S 
45.65 

') 7, 4 
26.2A 

SJl•GLE 
A•,At YST 

STO 
•H 

Dr V, 
DEV, 

(SAi 
l 

2J.5 
1 r • 6 s 

25.9 
1I•97 

liJ.1 
10.,, 

1 5. 9 
H.09 

II I GIi 10UD(N l">AJP 
'illfi':(HA Of 0• ti POl~TS 
fOUC CO~( IC J UGIL 
~fAN •£COV£RY ( X) 

A((.UA,t,(Y(1.Ull lAPOP) 
,vERALL STD D{V ( s J 
UVl Ff All •EL SID Df V, l 

SJ tlGLl STD Dl V, ( ~. ) 

,t,'OllSI REL 0£ V, X 

s f 
1 2 12 

to:.o 54 0 .o 
t 1r., ~44.1 
11. 7l 0.15 
135. 2 12r.1 
20.17 n .19 

9 ~. 5 
16.22 

1i 
6 oc -~ 
611 • 5 

1 • R, 
55.4 
9.G7 

1 I 
S 4 o. 0 
61 1. 3 
n.,c 
64.3 

1~. c; ~ 

'5.9 
1.51 

5 6 
n 13 

too.a !40.0 
5n.? 601. 4 
-0.29 12,4R 
11 :' • 8 122. r 
19.J2 r.09 

96.2 
1S.9S 

5 6 
1 2 1 ' 

too.r S 4 0. D 
641.I 612. 1 

7 • le n.lS 
112. 3 122.s 
17.44 20.01 

116. 1 
H. SO 

w_,HA LlC-Et~O 

1 
l 
3 
4 

- DISIILL[D w•TrA 
- JAP WJJfR 

- SURrAC[ w,1rq 
- INDIISIAJAL £ ffLUPIT 



----------------------------------------------------------------------------------------------------------------------------------

TABLE 7-28 
[NVJ•o•"ENIAl "O•JlOR)NG ••D suPro•t lAeORAIO•• 

Off ICE Of R(S[ARCH ANO OEVHOPPIFNT 
FNVJRON•tN1Al PROICCIION AGINCT 

•• 1P~ ~ElHOD 624 VALJOAllO~ SlUD1 - PUA6[AOLES •• 

S1Al1S1JCAl ~US"ARY IOR 1,3-Dl(HLOPORENZENE •NAlYSES HY WATER IYPE 

WAHR Z WAHP WATER 4 

LOW TOUDFN PA I fl I z 1 1 z I 2 
NU,..O[R or OHl P0JN1S ~ 9 9 1U' 9 11 11 
TRUE c o•c (Cl ur,/L 1.z ,.o 1. Z e.o 1.z A.O 7.l""-~ 
'<TE J flt RHOV!RY IX) IC.O 9.5 10.2 12,1 10,3 10,2 8 .1 �
UCURHYllAEl 3Z .41 27 ,!6 42 .05�FRROR) Z4,53 74 ,44 78 .8Q , 1. 41 ".' 12,Z5 �
OVERAii SID or v ISi o., 1, 6 2, 8 8.~ 4. 1 2,7 4.Q 2,6 �
OVER All REL SID 0( V • l 3,5Z 16,36 21, 51 66, 17 39, 72 H,26 4 3, II H ,59 �

SINGLE SID (SRI 0,9 5,9 3,0 } • 5 II~"' 
lNH YS l RH DF Y, 1 9,(6 51 ., 7 29,5Z H.4C 

SHIU~ YOUD( .. PAIR 3 3 4 3 }�

,.11,..H f R Of OA IA PO IN TS 9 9' IG 10 11 11' 10 '9 �
IR UE CONC (Cl UGH I 20 .n 114 .o 120., 1 u. a 12c.~ 114 .~ 120,0 114 .o �
1111( AN RECOVFRY (l) I 2 ~. 1 1?4 .o 121. 3 111. e 145 .5 127. 6 1,4. 2 12J.3 �

\J1 ACCURACY I UH ERROR I 6.77 8.76 6.07 6 .eo 21, 27 11.P9 3,50 8,16 
---1 OVER All SID DEV ISi n.1 28,6 3C ,6 36,3 11.2 19,8 13,8 1 7. 1 

OVFOAI I Rfl SID DEV• 10.26 21.c 5 74.G4 29,19 11 • 8 4 15.49 11. II 1],90' 
SJNGlE SID Of. V, (SRI 1 7, 5 ,e. 9 17.8 13 .J 
ANALYST Pll Ot. V, 1 n. e e 31.22 IJ.01 10,7] 

HJ GH YOUDEN PAJR 5 6 5 6 5 6 5 6 �
~U,..8ER o, DATA PO INT~ 10 10 9 IC , 1 10 10 11 �
TAU£ CON( (() UGH 432 .e 4~0.0 4!2.3 480.0 4l 2 .o HO.O '}l .o 480.0 �
fill(-~ RECOVERY ( k) '51, I 5?6.C 362,J 560,2 482.0 H1.9 4C4 ,8 517.8 �
ACCUqA(YUREl FRROAI 9. 5 9 -11.5() 16, 72 11.59 2.49 -6.29 7 .~ 7�4 ·' 7 
OVtR•ll SID DEV 15 l 109.2 7e,5 69,9 1J 2.' 119.6 51. 6 59,6 141. a �
OVERALL RCl 5TC DC V, t 24,ZI 14 ,9J l~.29 ZJ,63 28,97 ,a.,~ 1', 72 Zl,22 �

SINGIF SID OF V, I SA I 66,5 ! 1 , 7 91.2 IC O. 3 �
Ar~ALYST A EI bfV, l n.tz 17, B IP.. 13 21,75 �

WAHR LfGEND 

1 - ors11LL£D w•rEo 
2 - lAP w.&T(A 
3 - SUAFAC£ WAIFR 
L - INOU5lqJAL [ffLU[Nl 



REGRESSION ANALYSIS OF BASIC STATISTICS 

Systematic relationships can exist between the mean recovery sta

tistics and the prepared concentration levels across ampuls, and 

between the precision statistics and the mean recovery statistics. 

Given a plot of precision values versus concentration levels, a 

smooth curve drawn through the points can show that the precision 
is found to: (1) be constant and not vary with level; (2) vary 
directly with level in a linear oanner; or (3) vary with level in 

a curvilinear fashion. 

In order to derive statements for ~ethod accuracy and precision, 

the basic statistics were regressed assuming linear relationships, 

fitting the data to a line using weighted least-squares. The 

weights were chosen to be inversely related to the prepared con

centration in the case of accuracy and inversely related to the 

rr.ean recove=y in the case of precision. The inverse weightings 

were employed to minimize skewing created by the high Youden-pair 

data. The results of the regression analyses are discussed below. 

Statements of Xethod Accuracy 

The accuracy of Method 624 for each compound is characterized by 

comparing the mean recovery o: the analyte, X, to the preparec 

concentration level of the compound, C, in the ampule. The IMVS 

program conducts these calculations via ~atrix algebra, where 

weighted least-squares linear regression of X versus C is con

ducted with weights chosen to be inversely related to the square 

of the true concentration levels (see Page 108 of Reference 2 

for details). This method is equivalent to that suggested by 

Britton (71 where the linear regression for X versus C is achieved 

by using the customary least-squares algorithm to :it: 

x ( 8)=a+ b (f)c 

58 �



which can then be converted to the desired relationships by mul
tiplying through by C, giving: 

X = aC + b (9) 

These equations were presented in Table 1 in Section 2 of the 

report. 

If the intercept (b) associated with the fitted line is negligible 

(i.e., essentially zero), then the slope (a) provides a unique 

value which represents the percent recovery over all of tie con
centration levels. 

Statements of ~ethod Precision 

The precision of Method 624 for each compound is characterized by 

comparing the overall and single-analyst standard deviations to 

the mean recovery, X. The IMVS program conducts these calcula

tions via matrix algebra, where a weighted least-squares linear 
regression of Sand S versus Xis conducted with weights chosen r 
to be inversely ?roport·ional to the square of the mean recovery 

(see Page 108 of Reference 2, for details). This method is equiva

lent to that suggested by Britton [7] where the linear regressions 
for Sand S versus Care achieved by using the customary leaser 
squares procedure to fit the equations 

s = C + d (!) (10)c 

In this study, however, the regression was conducted versus X as 
follows: 

s = C d ( ~) (11) 
x X 
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which is then converted by multiplying through by X to yield the 

linear relationships 

s =ax+ b (12) 

~d 

(13) 

These equations were also presented earlier in Table 1 (Section 

2). 

If the intercepts, band d, are negligible, then the slopes, a 

and c, are estimates of the overall and RSD-SA deviations respect

ively. These in turn, are measures of the method precision. 

COMPARISON OF ACCURACY AND PRECISION ACROSS WATER TYPES 

It is possible that the accuracy and precision values of Method 

624 depend upon the type of water being analyzed. The summary 

statistics X, S, and Sr are calculated separately- for each con

centration level within each water type. They can be compared 

across water types in order to obtain information about the ef

fects of water type on accuracy and precision. However, the use 

of these summary statistics in this manner has several disadvan

tages. First, it is cumbersome because there are 24 mean recov

ery statistics (X) (6 a~pules x 4 waters), 24 precision statistics 

(S), and 12 precision statistics (S) calculated for eac~ compound.r 
Comparison of these .statis~~cs across concentration levels a~d 

across water types ~ecomes unwieldy. Second, the statistical 

properties of thi~ type of comparison procedure are difficult to 

determine. Finally, d~e to variation associated wit~ X, S, and 
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Sr, comparisons based on these statistics can lead'to inconsis

tent conclusions about the effect of water type. For example, 
distilled water may produce a significantly lower value than 

drinking water for the precision statistic Sat a high concen
tration, but a significantly higher value for Sat a low concen

tration. 

An alternative approach, described in detail in Reference 2, has 

been developed to test for the effects of water type. This a:
ternative approac~ is based on the concept of si..:.mmarizing the 

average effect of water type across concentration levels rather 
than s:udying the local effects at each concentration level: If 

significant differences are established by this alternative tech

nique, then the summary statistics can be used for further local 

analysis. 

Thus, in order to check for the effect of water type on the ana

lytical results, first a global F-test of the accuracy and pre

cision is calculated. If the global F-test shows no water type 

effects, no further calculations are required. If the F-test 

shows significance of water type, calculations are perfor.:ied to 

determine if the individual differences are statistically signi

ficant by calculating a confidence interval for the difference 

between water type. A statistical significance is established 

i_f at least one of the confidence intervals for the differences 

does not include zero. 

Tr.e global F-test for the effect of water type is calculate'd using 

the following statistical model. If X. "k denotes the measurement 
l.J 

reported by laboratory i, for water type j, and ampul k, then 

L. • E •. , ( 14)
l. l.J r.( 
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:,where i 1,2, , 15 

j = 1,2 
k = 1,2, 6' 

Model components e. and y. are fixed parameters that determine 
J J 

the effect of water type j on the behavior of the observed mea

sure1:1ents (X .. k). The parameter C1 is the prepared concentration
l.J K 

level associated with anpule k. The model component L. is a ran
1. 

doo factor which accounts for t~e systematic error associated 

with la:)Oratory i. The model component E. "k is the random factor
l.J 

that accounts for the within-laboratory error. 

The model is designed to approximate the global behavior of the 

data. The multiplicative structure was chosen because of two 

important properties. First, it allows for a possible curvilinear 

relationship between the data (X .. k) and the true concentration 
l.J 

level (Ck) through the use of the exponent yj on Ck. This makes 

the model more flexible in the data and the concentration level 

Ck in this model. This property is important because it is typi

cal of interlaboratory data collected under conditions where t~e 

true concentration levels vary widely. 

Accuracy is related directly to the mean recovery or expected 

value of the measurements (X .. k). The expected value for the
l.J 

data modeled by Equation 14 is 

yj
E(X .. k) = 8. • C, • E(L. • E •• k) (15)

l.J J K l. l.J 

Precision is related to the variability in the measurements (X .. k).
l. J 

The variance of the data modeled by Equation 14 is 

e: l...J k) ' (16) 
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which is an increasing function of Ck. (See Reference 2 for a 

complete discussion of this model.) 

The accuracy and precision of ~ethod 624 depend upon water type 

through Equations 15 and 16 and the parameters S. and v If theJ I j • 
s. and y. vary with j (i.e., vary across water type) , then the 

J J 
accuracy and precision of the method also vary across water type. 

To determine if these parameters do vary across water type and to 

compare their values, they must be estimated from t~e laboratory 

data using regression techniques. Equation 14 represents the basic 

model. However, taking natural logarithms of both sides of Equa

tion 14, the following straight line regression model is obtained. 

ln X.. k"' Q.n 3. + y. Q.n r_ + in L . Q.n E •. k (17)
l.J J J -k l. 

.J.. 
l.J 

The parameter J,n B. is the intercept, and v is the slope o: the 
J j

regression line associated with water type j. It is assumed that 

in Li is normally distributed with mean O and variance aL 2 ' that 
Zn s .. , is nor.nally distributed with mean O and variance aE 2

, and
l.J K 

tiat the ln L. and Q.n s .. k terms are independent.
l. l.J . 

Based on Equation 17, the comparison of water types recuces to the 

comparison of straight lines. Distilled water is viewed as a con

trol, and each of the remaining lines is compared directly to the 

line for distilled water. 

Csing the data on the log-log scale anc regression techniques, the 

parameter ln i3. (and hence S.) and y. can be estimated. These es-
J J J 

timates are then used to formally test the null (no water type ef

fect) versus alternative (water type effect) hypotheses 

Q.n s1 "' 0 and vj - y1 "' 0 for j "' 2 (18) 
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versus 

The null hypothesis (H0 ) is tested against the alternative hy

pothesis (HA) using an F-statistic. The probability of obtaining 

the value of an F-statistic as large as the value which was ac

tually observed, Prob(F >FOBS), is calculated under the assu.:ip

tion that H0 is true. is rejected in favor of HA if Prob(F > F H0 
OBS) is less than 0.05, showing a possible effect d~e to water 
type. 

If H0 is not rejected, then there is no evidence in the data that 

the 3. vary with j or that they. vary with j. Therefore, there 
J J 

is no evidence of an effect due to water type on the accuracy or 

precision of the method. If H is rejected, then sooe linear0 
combination of the differences (R.n 3j - tn B) and (yj -y 1) is 
statistically different from zero. However, this does not guar

antee there will be a statistically significant direct effect 

attributable to any specific water type since the overall F test 

can be overly sensitive to minor systematic effects common to 

several water types. The effect due to a specific water type is 

judged to be statistically significant only if one of the dif

ferences (tn Sj- tn s ) and/or (yj - y 1), is statistically dif1
ferent from zero. This is determined by checking the simultaneous 

95% confidence intervals which are constructed for each of these 

differences. Each true difference can be stated to lie within 

its respective confidence interval with 95% confidence. If zero 

is contained within the confindence interval, then there is no 

evidence that the corresponding difference is significantly dif

ferent from zero and no further calculations are required. 
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If at least one of the confidence intervals for the differences 

(in 3j - ln 81) or (~j - y 1) fails to include zero, then the 
statistical significance of the effect due to water type has 

been establis~ed. Even if a statistically significant effect 
due to water type were to be establis~ed, that would not neces

sarily mean that the effect would be of practical importance. 

Practical importance is related to the size and interpretation 

of the differences. The computer generated data for the point 

estimates, analysis of variance, and confidence intervals are 

shown in Tables 8-1 through 8-28 for each conpound. 

The comparison of accuracy and precision across water types just 

discussed is based on the assu.~ption that Equation 14 approxi

mately models the data. It is clear that in practical monitoring 

programs of this type such models cannot model the data completely 

in every case. This analysis therefore is viewed as a screening 

procedure which identified those cases where differences in water 

types are likely to be present. A more detailed local analysis 

can then ~e pursued using the basic summary statistics for pre

cision and accuracy. 
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TABLE 8-1 

ENVliOh•ENlAL •ONIIORING ANO SUPPORl LA80RA10RI 
OIIJ(E or O(SCAR(H ANO OEV(LOP•ENl 

(NV.ROH.ENIAL PROTECTION AG(N(I 

CPA •£THOD 624 VALIDATION STUOI - PURGIA8L(S 

EIIECT or •Al(R IYP( ON U(Nl(N( ANALYSIS 

DISllllEO WATER SLOPC:GA••AII) • .92766 

WAHN INl(R((PllwAT[R-D.STILLlO) SLOPf(IIATIR-DISTILLID). 

-.0764 � .0211 
-.02S7 � • 004 S 
-.0903 � .0107 

A~AlYSIS Of ~AIJANCt •• 

SOURCE DI su• Of $QUAN($ •EAN SQUARI PROB 

RlLIDISTllllDI 1 tOS.16613 603.16613 
R[GC•AT[RIDISTILLIDI 6 ,19~86 .OH64 
ERROR 181 11 .04084 .01929 

IOIAL � 2ee 614.4028) 

•• lAHlf or 9Sl CONFIDIHC( INTERVALS FOR THE DlflERINCES HETW[[N INT(RC[PTS AND lH( DlfFERENCES 8ETW((N SLOrlS •• 

INTlACtPIC•ATlR-DISTllLfDI SLOPElwATIR-OJSlllL(DI 
WAHR ESll•All INTI RVAL tSTJ•AH JNHIVAl 

2 -.0764 -,H8l , 19SH ,0217 -.0354 . ,07e8 I• 
3 -,02H -,2889 -<lHI ,0045 -,0SG9 ,OS991 
4 -.090) -,36S7 ,18Sll ,0107 - .0470 .G6fSI 

NOT(: � II l(~O IS CONIAINED •llHIN A GIVEN CONIIDIN(( INIERVAL lHEH lHIRE 15 NO STAIISll(Al SIGNlflCANCE U(TW((N 
DJSIJLlfO WAl(R AND THE COA•(SPONDJNG WAST( WATER IOI THE ASSOCJAT(D PARA•tTEAIJNT(AllPIISLOP(). 

IHI SLOPE ANO lhllRCtPl tStl•AtES IRO• lHIS ANALISIS AAI NOi lHE SA•t AS THOSI OBTAINED IRO" THE PRICISION 
AND ACCURACY AE6k1SSIONS PEIIOR•tD IARlftR. 



• • 

TABLE 8-2 

lN•IRO.~[NJAl MONllOAING AND SUPPORJ lAPORAlOAI 
OIIICf 01 •tS(AACH AND Df•ELOPMtNJ 

EN•IAONN(hTAl PIOTECTION AGfhCY 

•• EfA "E1H0D 624 VILJDAllON 51UDl - PURL~ltiltS •• 

(llfCI Cl WAl(A TIP( ON BMON0DJ(Hl0A0N[THIN[ INALISJS 

DISTlllfD WIIEA SlOPl:LIMMAlll • 1.07709 

•• 1f. INltNClPIIWAllA-DISTILllDI SlOPtlWll[R-DISTILL(Dl 

2 • H94 -.0607 
3 • 039 -.0281 
4 .08 50 -.0283 

•• ANALlSIS Of VIRJAhC( •• 

SOUR([ Df SUM 01 SQUAllS M(AN SQUARE PROB 

RIGIDJSTllltol 1006.25185 1006.2S185 
AfGIWAlfl/DISTllllDl 6 1.41103 .21517 1.90 .ceoo 
[RADA 314 38.81922 • 1236 3 

TOTAL � 321 1046.0210 

•• TAHLl 01 951 CONIID(NCt INIER•ALS IOR IHt DllllR[NC[S BllWt[N INIIMC(PTS AND IHI Dllt(NINCES UllwEEN SLOPES•• 

INl[NC(PllwAIIA-DISlllL[Dl SlOP[CwAl(A-DISTlllfDl 
•AHA ISJIMATE IHTE AVAL f511MAH INHRVAL 

.3794 -.0311 .7999) -.0607 -.1481 .C26Bl'l .1339 -.2625 
• 

.53031 -.0261 - • 11 JO 
• 

.C56Bl 
4 .0!50 -. 32l 5 .49141 -.Ol8l - • 1156 . .C590l• 

NOii: � II /(WO IS CO~IAINED WIJHIN A LIVEN CONIID(NCI INllRVll IHlN IHfR( IS NO SIAJISIJ(Al SIGNIIICAN(l Ull>t(N 
D1Sl1LL(D WAl[R AND IHI CORRESPONDING waSTt WAl[W IOR TH[ ASSOCIAl[O PARAM[T[RIINf(AC[Pl/SlOP(). 

THt SlOP[ ANO INl[R([Pl (SIIMAJ[S IIOM JHIS INAIYSIS ARI NOi JHI SAM( AS lHOSl OBJAINEO INOM lHf FRICISION 
AND A(CURACI RIGMlSSIONS PlAIOR•to fARlllR. 
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TABLE 8-3 

tN~INt~~fMIAl HO/~ITOAl~L AhD SU~PORl lA~ORAlOAV 
Olfl[l Of At5tAA(H ANO DIVELOP•lhl 

lhVIMON•LNIAL PA011(110N ALIN[Y 

EPA •E1H0D 624 VALIDAIION S1UDY - PUAGIABLIS 

ltfE(I or WAllA lYPE ON e•o•oro•• ANALYSIS 

•• rOJNl lS1l"All5 •• 

DISllllED WAILA 5LOPl:G•"•ACI) • 1.06315 

WAI{ R Ihl(R[[PTCWATER-DISllLL(D) SLOPEIWAT(R-DISTILL(D) 

2 .O~!G .0135 
l -.0023 -.0101 

• -.2483 .0279 

ANALYSIS 01 VUllf<[( .. 
SOURCE or su• 01 SOUU( S •EAII SQUU( PROB 

AEGCDIHILI ID> 858.28106 858.211106 
AIGIWA11A/D1STILL(D) 6 1.11032 .28505 , • 54 o16H 
I RRCA 3C6 H.18CU .12556 

IOHL � 113 916.lHH 

•• IAULI Of 951 CONrlDINCI lhllNVAL~ fOR IHI DlfltAEN[IS B[lWEIN INIEMCIPlS AIID IHE Dllf[Alh[IS BITWllll SLOPIS •• 

lhTER[EP1CWATIR-OIS11LlfD1 SLOPICWAT(A-DJSIJLL[tl 
WAH A ESlJ•AH JUUVAL lSJIIIAH INHMVH 

2 .0030 -.54S6 . .5515) ,0135 -.1C64 .133• l•
l � -.oc21 -.BPO . .51)3) -.0101 -.1185 .ILlll 

-.2483 -.7840 . .2874> .0219 -.0899 . .1458) 

NOi[: � 1r llAO JS [DNlAJlllO WJIHJN A LJVlN lONfJOlN[I IIIIIAVAL lHIN IHlAl JS NO SIAIISIICAL Sl6NlrJCAIICt 811WllN 
D1S1ll1ID MAIER ANO IHI COROESPONDJNG WASfl MAIER FOR lHE ASSOCIATED PARA•EIIRCl111(A[EPl1SL0P(). 

IHE Sl~PI AND INIIRCEPT IS1111AIIS IAO• fHIS ANALYSIS AA( NOT TH( SA•t AS THOSE 081AIN1D IAOII THI PAICISION 
AND A[lUAA(Y Al6AISSIONS PtNfOA•tD IAMLltR. 
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TABLE 8-4 

INYl•O••tNlAl .o.110•1•G AND SUPPO•t LAHORAlOAJ 
OIIICf Of R(SIAA(H ANO DIWElOP•ENl 

tNVIAO••INlAL PAOllCllON A•tNCY 

(PA aETHOD 624 VAL1DA1l0N SlUDI - PURG(A~l[S 

(ff((l Of WAlfR lrPE ON e•o•O•[lHAN( ANALYSIS 

DISlJLL[D WAl[A SLOPE:tAN•AII) < 1.04994 

WAlfR 1Ntl•CfP11WA1fR-DJS11Ll1Dl SLOPEIWAl(R-DJSlllltDl 

-.BH � .o,oo 
.041C -.OlH 

4 .0616 - • OOo 1 

ANALHn Of YIRIANC( .. 
SOUR(t Df Su• 01 SQUARES •EAN SQUARE PkOti 

RE61DJ5llll(DI 908.54'95 9()8.H495 
AEGIWAIERIDISIJLLIDI 6 .81182 .1 n,o I. 11 • 3230 
tARON 270 H.244S9 .11572 

101AL � 277 940.61.136 

•• 1A8l( 01 951 CONflDENC( INIERVALS IOR lH( Dlff(A(N(ES B(lW([N IN1EICEP1S AND lH( DlffEAEN[(S R(l"([N SLOPES•• 

INlfACfPlCWAllA-DISllllEDl SLOP(IWA1ER-DIS1lll1DI 
WAHR [Sll•AIE I NIE AVAL ESll•AIE lNllkVAL 

2 -.2H5 -.6731 .20211 .o,~o -.0592 .1192) 
.U470 -. H84 .4 720 -,0154 -.IG27 .0120> 

4 .L6H -.Hll .4942) -,0081 ·-0962 .oeo1> 

NOi(: � If ltAO IS CONIAJN[D WllHIN A GIVEN CONFIDENCE INTERVAL lH(N lHEAE JS NO S1A1IS1JCAl SltNlflCANCl U(TWIEN 
DISTIi LEO wATEI AND IHI CORAESPONDJNt SAST[ WATER JOA THE ASS0CIA1ED PARANllERIJNTERCEPIISLOPll. 

IHI SLOP( AND INl[RCLPI lSIJ•AJ(S FRON THIS ANALTSJS ARt NOl lHE SANE AS lHOS( OB1AINlD IRD" lHt Pkt[ISION 
AND A((UAA[I AE6AESSIOHS PlRfOAN[D EARLIER. 
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TABLE 8-5 

(NVIRO•"IN1Al "ONl10RlhG ANO SUPPOR1 LA80RA101Y 
OIIICI Of R(SlAA(H ANO O[V[LOP•INI 

INVIROh"INIAl PI011CIION AGlhC1 

•• (rA "(1H00 624 VALIOA110N S1UOY - PUAGLADLIS 

(111(1 01 Wll[A lYP[ ON CANDON 11l•ACHL0RID1 ANALYSIS 

D1511LL!D WA1EN 5LOPE:GA••Al1) c 1.0)467 

WAHR IH1IACIP1IWA1(R-DIS11LLID) SLOP(IWAl(R-~ISIILLlD) 

2 - .C826 .02u4 
l .ueee -.OH9 
4 -.04CII -.G004 

ANALYSIS 01 VU IANC( .. 
SOUR Cl Df SUN Df SQUA Rf S MEAN SQ UAR I PROS 

RIGIOISIIILIOI 734.19919 734.19919 
RCGIWAIER/DISIILL(Dl C, .28468 .04745 .10 .o48f 
(UDR 215 18.604H .06765 

1D1Al � 282 H] .Cb82l 

•• 1AULI 01 951 COHIIDINCI IHIIRVALS IOR IHI DIIIIRINCIS 811WIIN IN11RCIPIS ANO THE OJIIIRINClS OIIWllH SLOPIS •• 

IHIIICEPIIWAIER-DISllLLIOl SLOP(IWAIIA-OISllllEOI 
WAHR ESTINAI[ IHHRVAL ISIINlll INHIVAl 

2 -.C8H -.44r,4 . .2H2l .0204 -.0519 . • 098 7) 
) • ()888 - • 248 7 .42611 - .a H9 -.(9tl .OSl6l 
4 -.u4o8 • .H90 .2975) -.0004 • .075 l .0746) 

NOii: � II 1110 IS CONlllNED WIIHIN l GIVIN lDhllOINCl lhllRVAL IHth 1MIRI lS NO SIAIISIICAL SIGNlfl(ANCI HIIVII~ 
OJS1JLL(O WA1ER ANO IHE COAAISPONOJNt VA51( WAIFR IOR 1H( ASSO(JAIID PARAN(l(AIINIIA((PT/SLOP(). 

THI SLOP( ANO l~IIRCIPT ISIINAJIS IRD• IHIS ANALYSIS ARI NOT IHI SAN( AS 1H0SI OHTAJNIO IRON IHI PRICISION 
AND AC(UAACT RIGRISSIONS PIIIOR"IO IAALllR. 
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TABLE 8-6 
tNWIMCh~tNfAL "O~JlOAING JhO SUPPORT lAOOAATORl 

OfflCl Of RISIARCH AND DIVILOP•INI 
lNVIRON"INllL PROllCIION lG(NCT 

•• IPA "IIHOD 6l4 VALIDAIJON SIUDY - PUHLlABLlS 

flflCl OJ ~ATIR llPl O• CHLOROB1Nllhl ANALT~IS 

•• POlhl ESTJ"A1£S •• 

DISTJLLID WATER SlOPl:G&M•ltll: .95116 

WATFA lhTIRllfllWAllR-DJSIJLLIDI SlOPIIWlllR-DJSllLL(Dl 

l -.11 n .02u1 
J , 11 l6 -.Olli 
4 -.ca1 - • .ioe6 

.. ANALYSIS Of VAR)lHCI .. 
SOU AC C Of su• Of SGUARIS •taH SQUAAI PROB 

RHIDnTllllDI 661.60127 661.60127 
AlGIWAllHIDJSIJLLIDl 6 .66505 .11051 1.eJ .0925 
EAAOA 505 18,596H .0605Z 

T01AL � 312 680.66210 

•• TABLI 01 951 CONIIDINCE JhlfAVlL~ JOA THE DJfllAlNClS BlTWllN JNllRCtPTS AND 1Hl DllflAIH[lS tillWltH SLOPIS •• 

JHlfO[IPIIWll(A-DISTJLLED) SLOP((Wll!A-DISTJLL(DI 
WAHR ISTJ••TE IHlERVAL lSTJ••ll JNlERVll 

l -.11n -.4494 . .lllll .Ol01 - .0416 .re9C.>•
5 • 1156 -.2143 . .44151 -.0231 -,0897 ,C43DI•
4 -.G481 -.5655 .26911 -.0066 -.0754 .05621 

NOlE: � Jf 1110 IS CONIAJHED WJIHIH A 61VIN CONJIDENC( INTIRVAL THIN THEA! JS NO STATISTICAL SJGNJJJCANCI BElWEIN 
DISIJLLED WllEA AND IHl CORRlSPONDIHG WASll WAlER fOR IHI ASSOCJAltD PAAAMlllklJNIIRCIPI/SLOPEI. 

IHI SLOP( ANO )NT[R[(PI ISTJ••IES IRO• THIS lNlLTSJS lRE NOi lHE s••E AS THOSE OHllJN(D JRO• lHE PRECISION 
AND &[CURACY REGRESSIONS P(AJOR•ID (ARLJIA. 
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TABLE 8-7 

1•v1,LN•t•l•L •O•ITOOING AND SUPPOOT lACOAATOAI 
OIIJCE OI A£S1ARCH AND D£VfLOP•EN1 

INVIWON•tNTAl PROlECIION AG!NCI 

IPA •£1H0D 624 VAIIDAIION STUDI - PURGIABLES 

£111[1 � Of WAIi' TIP( ON CHlORO(THAhf ANlllSIS 

•• POJMl CSTl"'l(S •• 

IN1(RCIPTIWATER-DJSTILLED1 SlOP[IWA1£R-DISTlllfOl 

-.0910 .02a 
.C866 -.01a2 

-.06 n .0214 

ANALISIS UI VAR IANC! .. 
SOUR Cl DI su• Of SQUA aE S •toN SQUARE PROO 

-...J RE6IDJS1llllDI 940.97231 940.97233 
N R[GlwAT(RIOISlllLEDI 6 .216H .04609 .4 J .8602 

twROR 311 H.5C410 .10773 

IOHL � 318 914. 7B60 

•• 1A8LE Of 9~1 CONflO[NC( INlfRVllS fOR TH( Olff[R(NCfS BETWEEN INTEACEP1S ANO THE Olfl[RfNCES BllWEEN SLOPES•• 

INTEICEPIIWAltM-DISlllLEDl SLOPEIWATER-OISIILlEDl 
WAHR EHl•All INlllVAl lSll•AH J•HIVAl 

2 -.ov10 -.4619 .280C> .0216 -.0578 .1 u09 > 
3 • 0866 -.28H .45471 -.0102 -.C89? . .Ct89l•
4 -.06B -.4120 .2969) .0 214 -.0570 .C99hl 

NOTE: � JI lERO IS CONTAINED WITHIN A GIVEN (ONIIDENCE JNTE,VAL THEN THERE IS NO STATISTICAL SIGNIIICANC£ 6IIW£1N 
D1Sl1ll1D VATER AND IHI lORllSPONDING WASTE WAT[W ION THI ASSOCIATtD PARA•ETlRIINltAC[PTISlOPEl. 

TH[ SLOP( ANO INl[AtlrT [STl•ATIS fAON THIS ANAlTSIS AA[ NOT THE SA•l AS 1HOS£ OUTAINIO IAO• TH[ PRECISION 
AND ACCURACY REGRESSIONS PEIFORNEO fARLIIA. 
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TABLE 8-8 

(hVJROhM[Nl&l "ONIIONJNG ••o SuPPO~l LlBOR&lOAY 
OIIICC Of ~ISCARCH &hD DtVfLOPHINI 

c•vlRONHC•l•L PROl[CIJGN lG[N(Y 

IP& HflHOD tl4 VllJD&IJOh SIUDY - PIIR~i&liUS 

lll[Cl OJ w&llR IYP[ Oh CHLCHOIOAH &•&LISJS 

•• POlNl fS1IMA1lS •• 

ODJSIJLL[D Wll(A SLOPl:GlHHl[ll .98507 

w&H R J~IIRC[Pl(W&l[R-DJSllllfDI SLOPtlW&lfR-DISllllfDI 

2 .4Y90 -.11Y2 
J .0588 -.02n 
4 -.06~7 .0089 

AH&LISIS 01 VANIANtt .. 
SOURCE 01 SUH 01 SQUARES •t&H SQUAH PROO 

RfL(DJSllllfDI 750.H668 750.H668 
RCGIW&IIR/DISTILL[DI 6 2.06)99 .Hni 2.66 .0161 
IRNCR 274 J5.B42H .13081 

10 I &I � 2 81 788.26302 

•• l&Bll 01 951 CONIID[NCI INT[RV&LS IOR TH( Dlll[R(N(lS Lfla[[H lNT[R(lPTS &NC THE D1f1ER£•trs B[TWEEN SLOPfS •• 

J•T£RCEPIIW&llA-D1SlllllDI 5LOPEIW&llA-D151JlllDI 
WAHR tSIJH&lt INIENV&l ESJJ•&ll IN ll NV&l 

2 .4990 .C915 .906H -.1192 -.2145 -,r2,91 
J .0~88 -.120 . .44 IHI -,Olll - .1 ll6 . ,C6801 
4 - • 06 l7 -,4577 .l!OAi> .ooeg -.080 ,10221 

NOi[: � II l[AO IS CONl&JNlD WJIHIN & GJV[N CO•flDCNCl lNltRVAL THIN lHfR[ JS NO ST&TJSlJ(&l SJGNJflCANCI BflW[fh 
DISIILL[D Wll(R AND TH( CORRESPONDING W&Sll WAIEA fOR THE ASSOCIATED P&A&HEIERIINT[RClPI/SLOPll. 

IH[ ~LOPt &ND lhltNCIPI tSlt•&TIS IROH IHIS &N&LY515 ANt NOT TH[ SAHE AS lH0St Obl&INID IAOH IHI PRECISION 
AND ACCURACY Rl,RlSSJONS P[AIDRH[D fARLltR. 



• • 
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TABLE 8-9 
l~VJ50h~lh1Al ~ONJ10AJNG A~b SUPPORT lAHOAlTORY 

OIIICl 01 AlSllRCH A•o OIV!LOPNlNI 
INVIROh•lNIAL PROl[CIION lG[NCY 

•• (Pl MfTHOO 624 VALJOllJON SJUOY - PURGllUL(S •• 

llflCl Of WlllR IYP[ ON CHLOAO•lTHAN[ ANALYSIS 

•• POINT ESTIMAllS •• 

OISIILllO WAIIR SLOPl:G•••ACll = .93207 

111111 t M lhllNCIPl(WATIR-DISllLL[D) SLOPl(WAIIN-OJSIILLIOI 

2 -.2H4 .0279 
3 - • 3b 17 .1101 
4 -.4168 .Ot53 

.. llYSIS Of VUIUCI .. 
SOUR ([ Of SUN Of SO UAR( S "lA~ SDUARI f PROB 

AIGIOISIJlllOI 747.612.i!O 747.612.i!O 
Al,IWAIIN/DISTILLID) 6 3.83932 .61989 1. 51 .U89 
[AROR 256 119.96892 .4686 5 

lOUl � ltl H71.4204l 

•• laUL[ Of 95l CONflDlNC[ INl[RVALS IOR lH( DIIIIA[NCIS UllW(fN INlERCEPIS AND lHE DllflR!•CtS tillWIIN SLOPIS •• 

JNTIA([PTIWAl[R•DJSTJLLEDI SLOP[(WATEA-DJSTILLIOI 
WA IIR ISllMAll lkllRWAL ISTJNAT[ INTER UL 

l -.2344 -1.1101 .64141 .0219 -.1580 .2138) 
3 -.HH -l.ll59 . .46241 .1101 -.'690 .29G4>•4 -.4168 -1.2721 .4191) .06B -.1159 .2466) 

NOii: � If l!RO IS CONIAINlD WIIHlk A GJW!k IONtlD!NCl JNIIRVAL lHIN IHIRI JS NO ST&lJSTICll SIGNIIJCANCI BETWEIN 
OISIILL[O WATIA ANO IHI COAR[SPONDlNL wasTE WAT[R IOR lHE ASSO[)AT[D PARA~ITtR()hllR(IPI/SLOPll. 

IHI SLOP[ ANO l•TEAC[PT [S11Ml1f5 IAOM IHIS ANALYSIS ARI NOT IHI sa,1 as THOSI OUIAJNIO roo• THI PR!(JSION 
ANO ACCURACY Rl6A1SSIONS PllfONM!D !ANLlll. 



TABLE 8-10 
lhVIRChMlhlAl ~ONllOWINb AND SUPPORI lAHOMAlOMY 

OfflCI Of AISIAR(H ANO D1Vll0PH1N1 
INVIRnNHINlAl PROllttlON A61hCY 

•• IPA Hl1H0D 624 VALIOAllON Sl~DY - PURb(AHLES 

(fl(Cl Of Wll(A lYPE ON CIS-1,l-DICHLOAOPROPENE ANALYSIS 

D1Sl1LLID ~AJIR SLOPl:6AHHAIII • I.Ou554 

2 
l 
4 

JhllRC(Pl(WAl(R-OISllll(Dl 

-.on1 
.HCO 
.014 5 

SLOPtlwAl(R-Dl~lllllDI 

-.0Cl5 
- ... 525 
-.OOH 

-..J 
u, 

AHlLJSIS Of .. RIAN(( .. 
SOURCE Df SUH Of SQUARES 

AHIDUlllllDl 602.74124 
M(6IWA1(RIOIS1ILL(D) 6 .52876 
EAR OR 247 27.70625 

HfAN SOUU[ 

602.74124 
.08!1l 
.11217 

, 

.79 

PROll 

.5819 

lOlAL 2H 6,0.97626 

•• lAOLE Of 95X CONIIDIN(f INl(RVAlS IOI lHI Olll(A(htlS UElWEEN 

lh11R[fPTIWA1[R-DISTILL1Dl 
WAIER ISlllOH INIEMVAL 

2 -,Olli -.480l .4341)•
• 1400 -.HB .59l21•' 4 ,C145 -.4357 .4648)• 

IN1CMC[P1S AND lH( DlllfA£hC1S b(lW[tN 

SIOPIIWAllA-DISTILLIDl 
tSll"All INllRVU 

-.OulS -.1071 .IC01)•
-.OHS -.15S5 .0041•
-.0052 -.1075 .0971)• 

SLOPIS •• 

NOTt: II l[RO IS CONTAIN[O WllHIN A ~IVIN CONIIOINCC INl[AVAL lH(N lHER[ IS NO SIAllSlltAL ~luhlll(Ahtt HElWtlN 
DISllllfO WAl(A AND IHI CORRESPONOIN6 wASll VllfA JOA lHI A5S0CIA1(D PARA"[llRIINl[RCIPl/SLOPfl. 

lh[ SLOP[ ANO INllRCIPl IS1IHA1ES IAO~ lHIS ANALYSIS ARC NOl lH[ SAH[ AS lHOS( OHIAlhlD IROH lHI PWICl~IOh 
lhO ACCURACY R[6R[SSIO•S P(RIOMHtO llRLllR, 



TABLE 8-11 

l~VIAO~~fhlll ~O~JIORJk~ AhO SUPPOhl lAbOhAJONY �
Off I Cf 01 RIS[AR(H ANO O(VlLOP>fNI �

(NVl•ON"tNIAl PROltCIION •G!NCY �

•• EPA � "flHOD 624 VAlJOAllO~ SlUOY - PURG[lHL[S 

lffl(l �01 WAl(R IYPf ON OIHRONOCHLORON(YHANI •NALYSIS 

•• POJNI [Sll"ll(S •• 

OISllll(D •Al(R SLOP(:GANNA(I): l.0G749 

WAHR INl(R(IPIIWAl(R-DJSIILLIDI SLOP(IWAl(N-OISIILLIOl 

z -.1495 .Ci3H �
3 .0263 -.UOS6 �
4 -.0350 .014 7 �

ANAlYSISOI VAIIAHCE .. 
SOUH l 01 SU" 01 SQUARI S PH AN SQUANt: PNOH 

NILIDISlllUDl 784.797114 784.797114 
A(GIWAl(A/DISTILLIOl 6 .23990 .03998 .S6 .7608 
IAROR 310 22.01224 .07120 

IOUL � l 17 807.10998 

•• IAHlf 01 951 CONIIOIHC( INIIRVALS IOR IHI OIIIIR(NCIS SIIW(lN INllRCIPIS AHO IHl Olll(R(NCLS &llW((N SLOPES•• 

INl[R((PIIWATEA-DISIILL(Ol SLOP! hUHA-DISTJLL(DI 
111l It N tSll"Alt IHl(RVAl tSIINAll INIERVAl 

2 -.149S -.4682 • • 16931 .0 359 -.Cl6Z , .1C191 
l • 028 l -.2910 , .H 771 -.Ou56 -.Ci7b0 , .Olt11 
4 -.0350 -.3664 , .29641 • 014 7 -.0599 , .0893) 

NOil: � II IIRO IS CONIAINIO WIIHIN A 61VIN COhflDINCI INIIRVAL IHIN IHIR[ IS NO SIAIISll(Al S16NIIICAHtl OIIW[[N 
OISTIILFD WATER ANO IHI CORRISPONDING •ASIC WAl(R IOR IH( ASSO(IA11D PARA"IIIR(INTIACFPI/SlOPll. 

IHI SlUPI ANO lNTIACIPI lSll"AIIS IAO" THIS ANALYSIS ARE NOi !Hf SANt AS THOSE OUIAINID IRO• IHI PMICISION 
lhO lCCUNACY NlLNtSSION~ flNfON"lD llRlltN. 



• • 
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TABLE 8-12 
tNV1~0N"lklAL ~OhJTO~J~~ AND SUPPO~T LA~OAATOAI 

0111(1 Of AISIAR[H ANO OIVELOf•lNT 
1•v1•o•~lNIAl PA011[110N ,,111(1 

•• [PA ~[lHOD 62' VAllOATJON Stuo• - PUAGtA~LES •• 

£111(1 Of WATIA lffl ON E1Hll RE•llNI ANALYSIS 

•• POlNl (ST)~AT(S •• 

DISTILLED •ATER SLOP(:GA""Alll = .9L978 

•AHA t•TIOC[PTIWATEA•OJSTILllO) SlOPllwAIIR•DISllll[Dl 

.046S -.ua1 

.1412 -.02•0 

.1GB -.02,2 

ANALISIS OF VAIIAll[E .. 
SOUHl DI su• OF SQUARES •EAN SQUARE PROU 

NlL<DISTlllCD> 645.55372 645.5B72 
R[GIWAlfAID15TlllED> 6 .198 9 2 .OHB .sv • 7412 
IRROR � 296 16.73581 .05654 

TOTAL � ]0] 662.48845 

•• lARLE Of 95t [Olif)D[NC[ INTIAVAlS IOA THE Ollf[A[NC(S BETWEEN INTERCEPTS ANO TH[ Olll[MfN[IS ~ll•lfN SLOPES •• 

INlfACIPIIWAllA-OJSIILLfO) SLOPllaAllA·OISlllLlO) 
IIAHR 1s11••11 INHRVH lS1l•AH INIIRVAl 

2 .C465 -.2aea • ]8181 - .0141 -.Ci8Cl .OSlO) 
3 • 1' 72 -.1711 .46HI -.0<40 - • G8 70 . .Ll90>•4 .105] -.2221 .43261 -.0242 -.0888 .04~41 

NOil: � lf llAO IS (ONTAINlO WITHIN A GIVC• CONIID[NCI INl[RVAL lHlN TH[Af JS 110 SllTISTl(Al SIGNlfl[AN[l BIT•IIN 
DJSTlllfD wAIIA ANO THI CORA[SPONOING •ASTI WATER IOR TH[ ASSO[JlT[O PAAA•tTIRIINTIRC[PIISlOPE>. 

IHt SlO~f AND JNT!kllfl ISIJ"AIIS IAO• IHIS ANAlfSIS ARE NOT IHI SA•I AS TttOSI OUTAINED IAOM THI POICISJON 
ANO A(lURA(f AlGRESSIO•S PINIORMID EAALICA. 



TABLE 8-13 

fNVIRO~~(hTAL MOhlTOAlhG AND SUPPORT IA80AA10AY 
OfflCI � Of A(SIAACH AhD O(V(LO~~CNl 

tNWJWOh~tNJAL PROl(ClJON ALlhCW 

•• tPA � MElHOO 624 VALJDAlJOh SlUOY - fUAG(AUL(S •• 

(fr(Cl �Of WAl(R 11Pl ON •ElH1L(N[ CHLORIDE ANAL1SJS 

•• POlhT t~fl"AIES •• 

0DISllLLED WAlEN SLOP1:,•••AC1) 1.015]5 

WA HA lhlCACCPlCVAllR-DISllLllDI SL0PIIWA1(N-D1511LLID) 

2 .6189 -.12]1 
J .74H -. 081 
4 .1 nc -.0652 

.. AUL 15 IS Of VARIANCE .. 
SOURCE Of su• or SQUARES MEAN SQUARE PROH 

IHIDISllllfDI 714.9H50 714 .95450 
Nl,IWAllA/DISllllEO) 6 4.81t00 .802H 2 ., 5 .0252 
fAIOA l7J 89.]8194 .]2141 

lDlAL � 280 81)9,lHH 

•• lABLl 01 95l CONIIDINCE lklERVALS fQR IHI DlffllfNClS BflWfEN lNllRCIPlS AND IHI DIIIEAENCIS HllWllN SLOPES•• 

lNl(AC[PlCWAlfR-DISIILlED) SlDP(CWAIEN-OISlllllDI 
WA HR fSllMlll INTIRVlL ESYl•Al( INllRVAL 

l ,6189 - .0584 , 1,2961) -.1231 -.2676 , • Cl IJ > 
J ,HH ,0605 , 1,4lC9l - , 1]81 -,2851 , .COP9l 
4 • 1750 -.5451 , .8912) -.0632 - • 2140 , .C876> 

NOii: � 11 lfRO IS CONIAINID WllHIN A 61VEN CONflDlNCl INIIRVAL lHEN lHENf IS NO SIAIISllCAI SIGNIIICAhCl BEIWlEN 
OJSIILLID WAl(R ANO lH( COIRESPONDIN, WASII WAl(R fOR lHI ASSOCIAl(D PARA•llERCINIIACl~I/SlOPl), 

IHE SIOPE AND lhllRCEPI ESll•AlfS IRO• !HIS ANALYSIS ARE NOl lH( SAME 15 lHOS( 0BIAINED IRO• lHf PRECISION 
AND lCCURAC1 RE,RlSSIONS PERIOAMlD EARLIER, 



• • 
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TABLE 8-14 

l~Vl~ON"l~IAl ~ONllORl~t AkD SUPPOkl llHOAAlORT 
OIIICl Of AIS[AACH AND DfWILOPMINT 

lNWIAOh~lhTAL PAOTICIION AG(NCI 

•• IPA KE1H00 624 WALIDA110N STUDI - PUAGfABLfS 

IIIICl Of WAlEI TIPl ON IEIIACHLD1011HIN( ANALISIS 

•• POINT ESTJMAT(S •• 

DISIIILFD Wllfl SLOPl:GAMKA(11 = .97206 

WllfA INIIACIPIIWAIII-DISIILLEOl SLOPE(WATII-OISllLLfOI 

' 
2 -.0720 -.~Ou1 
5 .1188 -.0505 

-.OUl -.0505 

ANAllSI l, Of VARIANCI .. 
SOUMCI DI SUM Of SQUAii S IHAN SQUAAl PIOti 

ICGIDISllLLfDl 651 .1799' 651 .17994 
lfG(WAIII/DISIILLIOl 6 1.26,6, .21061 4 .2 7 .OC04 
lAAOI leb H.10820 .0493] 

IOIAL � Z95 666.55178 

•• !AHLI Of 951 CONIIDINCI INIIIWALS IOA IHI DIIIIIENCES BIIWlfN INIEICtPTS AND IHI Olff(AINCES allWl(N SLOPES •• 

INllACIPIIWAIII-DISTILLID) SLOPt(WAll~-DISIILLEDl 
WA TEI fSIIMAll INHAVAL (SlltUH I NH AUL 

l -.0720 -.5681 .2242 l -.0~01 -.G64 7 .C6451 
l • 1188 -.169S .,010 I - .a 501 -.09H .Ollel 
4 -.on2 -. 1105 .26611 -.0505 -.0955 .05261 

NOii: � If 7110 IS CONIAIN(D WIIHI• A GIWIN CONIIOINC( INl(AVAL THEN IHEAE TS NO STAIIS11CAL SIG•ltlCAN(( UflWffN 
DISTILLED WAlll ANO !Ht CO~AISPONDING WASIE WAIIA IOA IHI ASSOCIATED PAAANEllRIINll~CIPI/SLOPE). 

IHI SLOP( AND INl(ACIPI lSIIMAJ(S fAOM IHIS ANALYSIS All NOT IHE SAN( AS IHOSf OtilAINID IRON IHI PRECISION 
AND ACCUAACI IE6AlSS1DNS PEAIOAM(D EAILIIA. 



TABLE 8-15 
(NVJkOh~ENTAL ~0NJ10RJN& AhD SUPPOAl lAAORAlORl 

0111[1 01 AIStA~[H AND OtVILOP•lNI 
INVIAON•t•lAl PAOl(CllON At!N[Y 

IP< "IIHOO 624 VALIOAIION SIUOY - PUM6lAbllS 

lfllCI 01 WAIIM ltPI ON IOLUl•I ANALISIS 

•• POINl fSll"AlES •• 

DIS1lll1D •AIIA SlOPl:tA"MAll) • .9]734 

WA IER INIIHllPllWAIIA·DISlllllDI SLOPllWAIIR-DJSIJLLtDI 

-.C23t • u066 
.0Gl9 • 0020 

-.~291 -.C,04] 

ANALISJS 01 VAAJANCC .. 
SOUR Cl DI su"· 01 SQUUI S •CAN S8UAAC PAOil 

co 
0 

A£GID1Sllll(DI 
RIGIWAIIA/OISIJlllDI 
IAAOA 

6 
2 HS 

626.04766 
.1982S 

11,16791 

626,0476t 
.Oll04 
,04129 

.80 .5704 

1DUL 292 618,01382 

•• IA8ll 01 9SI CONIIDINCI INIIRVALS IOR IHI DllflRlNCtS BllWIIN INIIACIPIS AND IHI DltflMlNCIS 8llWllN SLOPES•• 

J~IIRCIPIIWAIIA-OISlllllDI SLOPClwAIIR-OISIJLLCDI 
WAJEA 1s11•A11 INl(AVAl (Sll•Alf INIIAVAL 

2 -.C2lt -.1u,o , ,2S681 .OU66 -.OSC,6 , , Gt J7 I 
l .00(9 -.2754 , .2es11 .0~2(i -.uSS1 , ,CS911 
4 -.0291 -.1201 , .HIS> -.OG43 -.0614 , .OS481 

NOTE: � II llHO IS CONIAINID WITHIN A GIVEN CONIIDINCt lhllMVAl !HIN IHIRI IS NO S1Al1Sl1CAL SIGNIIICANCI 811WIIN 
OISIIILCD WAIIR AND IHI (ORAtSPONOIN~ ~ASIC WATER IOA IH( ASSO(IAl(D PAAA"ll(AIINIIACIPIISLCP(). 

IH( SLOP( ANO INICACIPI 1s11••11s IAO" IHIS ANALISIS AA( NOi THI SA"( AS 1h0SI 081AIN(O IRO• THI PAICISION 
AND ACCURACY RtGAISSIONS PIAIOA•to IAALIIM. 



• • 
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TABLE 8-16 

INVIRChNINlAI "ONIIORIN6 AND SUPPORl LAeORAIORY 
Off I([ Of R(S(AR(H AND D(VfLOP~(Hl 

(NVIROhM(NlAL PROlECIION AGfNCY 

lff((l 01 WAl(R llPI ON TRANS-1,2-DIIHLORO(lHIN( ANALWSIS 

•• ,otkl tS11~Alt~ •• 

DISlllLID w•TER SLOPl:6AMMA(11 • .99619 

WA I IR lhltRCIPTCWATER-plSTILLIO) SLOP(CwAT(R-DISllllEDI 

-,0891 .0279 
,OC JO -.0018 

-.G788 ,0105 

ANALWSIS 01 VAAIAhCE .. 
SOURCE DI SUM Of SQUUE S "E AN SGUUE PROB 

Rf6CDHTILLfD) 951.ll89l 951.ll89l 
Rf6CWAT(R/DISIJLLIDI 6 .H841 .04140 • 78 • se66 
ERROR J05 H.2CH7 .OBll 

IOUL � JIZ 967.67911 

•• Tl~ll Of 95l CONIIDINCI INllkVALS ION IHI Dlff[RfNCfS BfJWllN INJ(NCIPTS AND lHE Dlff[RENCIS B(lWfEN SLOPES•• 

INICRCEPIC•AIIR-DIS11LLED1 SLOP[CWAJ(R-DISTILLEDI 
WAHR f S 11 MAH INllRVAl ESIINAH I NH RVll 

l -.0891 -.1154 . .14731 ,0279 -,Ol8l .08401 
J • OOJO -.2,41 , 21021 - ,0018 -,GH8 , 05 211 

-.0188 -,1153 .15761 .0105 -.0456 .06661 

NOii: � If llNO IS CONIAINID WITHIN A 61VIN CONIIDINCI INTLRVAL IH(N lH[R[ IS NO SIAIISTICAL Sl6Nlfl(AN(( OllWIIN 
DISTILLED wAlER AND THI (0RRISPOND1N6 WAST( WATER fOR lHI ASS0CIA1(D PARA"(l[RCIN1[R(IP1/SL0Pf). 

THl SLOP( AND INHRCEPT E511MAHS IRON lHIS ANUlSH ARE h01 111! SAM[ AS lHOSI 081AINED fRO" lHE PRI.CHION 
AND A(CUNACY R(6RESSIONS P(RfORNED fARlllk. 



TABLE 8-17 

lNWlkO~•ENIAL MONllOMINL AND SUPPOMI lADORAIORY �
OIIICE 01 RESEARCH AND DIWllOP•ENJ �

lNWIMON•lNIAL PMQl(CJION AGENCY �

•• tPA "ETHOD 624 ~AlJOAIJO~ SlUDI • PUR6EABlES •• 

Ell(CJ 01 WAlER lYPE ON JRANS•1,l·D1CHlOROPROP(NI ANAlYSIS 

•• POINT £S1l~A1ES •• 

DISTllllD WATER SLOPE:GA•MAl11; .96661 

WAil R 1N11RCEP11WA1ER·D1SllLllDl SLOPEIWATlA·DISllLLIDI 

2 -.1816 .04lC 
l • Ct CO • 0011 
4 -.otvs .ozs, 

•• ANAlfSIS Of VAAJAHtE •• 

SOURCE DI SU• 01 SQUARES •EAN SQUARE PROB 

00 
N AEGCOISTILLEOI 

RIGIWATIRIDISTILLIDI 
ERROR 

6 
2t0 

6H.l6!06 
.l94tl 

12.91441 

6H. 16106 
.D6Sl1 
.0499C 

1.1; .2491 

101AL 267 

•• IADll 01 9SJ CO~IIDINCI INTfRWALS IOI JHE OIIIERENCIS 81TWIIN INJIRCEPTS AND IHI DIIIIRINCES DITWIEN SLOPES •• 

WAHR 

2 
I 
4 

IHl(AC(PllwAJIR·DISTILLEDl 
fS11"11E Ul(RWAL 

-.1!16 -.4180 .11411•
• 0600 -,2447 .l648)•-.069S -.1666 .2216)• 

SLOP((WAllR·OISIILLlDl 
(5 Tl MAT[ INTI AVAL 

.04 lO -.Ol1S • H16l• 

.oo 11 -.C6S4 .06751•.02s1 -.0199 . .09~ ll 

NOl(: II lfAO IS CONTAINED WllHIN A GIWIN CONIIDENCE IN1fRWAl TH(N lHER( 15 NO 51ATIS11CAL SIGNJIJCANCI HllWEEN 
DISTILLED WAlfA ANO lHl COWMESPOND1N6 WASlf WATER IOR lHl ASSOCIATED PARAM(TlRIINllRClPllSLOPfl. 

THI SLOP( AND INllRCEPl ES11MA1ES IPOM lHIS ANALISIS ARf NOT lHE SAMl AS THOSE 0U1AINEO IRO• THE PRECISION 
AND ACCURACY R(£RISSIONS P(RIORMEO (ARLIIR. 



TABLE 8-18 

IHVIRON•INlll •ONIIORING AND SUPPORI LAB0Rl10RY 
Otllll Of NISl•NCH AND DfVfLOP•INl 

fNVlRON•lhlAL PROllCllON l6fNCI 

•• IPA •IIHOD 6l4 VALIDAIION SIUDI - PUAGIADLIS 

lff[Cl Of VAJCR llPI ON lllCHLOAOflHIN[ ANALYSIS 

•• POJNl IS1INA1(S •• 

DIS11LLfD WAJER SLOPE:LAM•All) a .91194 

loAIII INIEACEPIIWAltR-DISIILLEDI SLOP(IVAlfA-DISlllLCO) 

- • 1l l6 • 0219 
.OS97 ·,01b0 

-.1645 ,0219 

ANALYSIS Of VARIAN(( •• 

SOUR(( Df su• Of SQUAIIS •EAN SGUAAE PIOD 

O'.l 
w lf,CDJS11LLIDI 

a1,cva111101s11LLED1 
1 
6 

720.HO)S 
.4704S 

7/0.HOSS 
.07841 1.51 ,1762 

lRRCA 2 7] 14,21427 ,OS2~7 

JOUL 

•• !AHLE Of 9Sl CONIIDENCE JNlfAVALS JOA IHI Dlff(AlNCIS tillVllN INIIAC[PIS AND IHI DlfffAINCCS DIIWl[N SLOP(S •• 

INICRCfPIIVAIEI-DISlllLEDI SLOPEIWalEA·DISTILLfDI 
WlllA ESll•ATI INIIIVaL ESTJ•aTI INIIIVAL 

2 -.1326 ·,3920 , .1267) .0219 ·.OH6 , • 08141 
] 

4 
.OS97 

- .164 S 
- ,2004 
-.4102 

• 
, 

.]197) 
,10121 

-,0180 
,Ol19 

-,0780 
-.0)87 

, 
, 

.0.211 

.08241 

HOll: � If 1110 JS CONJaJNED WJIHIN I LJVIN CDNIJDINCI Jhl(IVAL IHIN THEIi IS NO ltAIISIICIL SJGNJIICAHCI tillWtEH 
DISTILLED vaJER AND lHE CORR[SPONDJNG lolSIE VIIER JOI IH[ ASSOCJITID P••••ET(IIJNl(AC(PIISLOP[). 

lH[ SLOPE AND J~lEICEPI ISIIMAllS IAO• 1H1S ANALYSIS AA! HOl lHl SAM( as lHOSE ODlAJNfD IROM lHE PRl[f~JOH 
AND ACCURACY RCLNESSJONS PtAIONMED EANLICN, 



TABLE 8-19 

lNVJ~ON~lHfll ~ONIIOAJh~ AND SUPPORT lAB0AA10R1 
OIIICl Of RISlAW(H AND DEVfLOP•tNI 

tNVIRON•EhlAL PROIECIION AGENCI 

•• (PA "flHOD 624 VALIDATIOM ~JUDY• PURLlABlfS 

lllfCl 01 WAIEW IIPf ON IRICHLOAOILUORONllHANl ANALISIS 

•• POINl (S1J"AT£S •• 

DISIJLLED WAIER SLOP(:GAN•Alll = .967!9 

WA Tf I lNIERCIPIIIIAIIR-DISlllLIDI SLOPIIIIAllA-Dl~lllLEDI 

l - • Dt 26 .02S! 
! - ,012S -,U06S 

' -.0178 .0262 

ANAL ISH 01 VARUNCl .. 
SOU AC f DI su• Of SQUARES •EAN SQUAAl PR06 

AHIDISlllLEDl 717, 92Z 54 717 .92254 
AE,IWAlfl/DISTILlEDI 6 1.!l1S5 .22192 2.12 .OSIS 
lRICI � 241 2S,19791 .10456 

101Al � 248 744 ,45200 

•• IABLE Of 951 CDNIIDENCf INTERVALS IOI IHE DllfEAINCfS 9ElllEfN INIEACEPTS AND IHE D1f1EA£NCES 6EloEEN SLOPlS •• 

INIEIClPl(~Alll-DISIJLlEDI SLOPllWAIEI-DISIILltDl 
11'1EP ESTl•AIE INTUVAl lSTINATl INlllVH 

2 -.0626 - • 4 79 S .H421 .O;B -,06!9 . .11451•
! -,0725 -.,ao, • ,!!551 -,0065 - .0944 , ~8141•

-,OH8 -.445& . .HOii .0<62 -.D617 . .11411' 
HOit: � If lERO IS CONJAINED WIIHIN A 61VEN (OhflDEhCf INT(OVAL THEN THERE IS NO SIATIS11CAL SIGNIIICANCE BETWEEN 

DISTILLED WAlfl AND IN( (OIR[SPONDINL IIASll WAIEI 101 IHE ASSOCIATED PARANEllRCINTERClPIISLOPE), 

IHE SLOPE AND JNl(RClPT ESIINATES IRON IHIS ANALYSIS AA[ NOi IHE SANE AS !HOSE OOIAINID IRON THE PO[CIS10h 
AND ACCURACY 1E611SSJ0NS PIRIDANID fAILllA, 



TABLE 8-20 
lNVIRCN~lNlAl •ONIIORINL AND SUPPORl LAUORATORY 

0111(1 01 RlSlAl(H ANO OlVILOP•t•l 
INVIRON"fNlAL PA011C110N AGlhCY 

•• IPA ~llHOD 614 VILIOlllON STUDY• PUALIAOLlS 

lflt(l Of MAlfA IYPI ON 1 1 l·D1CHLOROllH1Nl ANALYSIS 

•• POJ~T (Sll"ATIS •• 

DISIILLID WIIIR SLOPl:'A""IC11 • .98581 

WAlfR lhllACIPllWATll·DISTILIIDI SLOPl(WA1ll•OJS11LLIDI 

l 
] 

' 
-.1156 

.03[9 
-.0851 

.OlH 
-.C093 

.0189 

OJ 
\JI 

..•• ANALYSIS 01 VAAIUCI 

SOUR(( DI SU" 01 SQUARI S 

RHIOISTILLIOI 1l5.lUH 
Rt~(WAIIRIOISlllllOI 6 .13596 
lRROI l9l 12.82722 

MlAN $QUIN( 

125.18816 
.02266 
.04578 

.52 

PROB 

.7949 

JOTIL lCO 738.lSlH 

•• IAOll Of 95l CONIIOfNCl INl!NVILS FOR 1Hf OIIIIRtNCfS BllWllN 

IN1IRCIPllwlllR·OJS11LllDI 
WI HA I S11"111 lNHRVIL 

2 -.1156 ( -.1946 .16BI•
] .0309 ( -.2.00 .5019)•
4 -.0851 ( -. H 72 • 1710)• 

JNllNCtPJS AND IHI Ollf[k[h(IS UlTWttN 

SLOP[IWll[A•DISllLLIDI 
(Sl1"11E JNIIRVAL 

.C2l2 -.OHO .08 l4)•
-.009] -.ot 11 .C4BI•

.0189 -.0369 . .07471 

SLOPIS •• 

NOT(: JI IERO IS CQNlAINlO W)lHIN I ,1vlN COhflDINC[ l~ltRVAL IHIN IHERE IS NO S1Al1Sl1CAL SJLNltl(INCl O[lW[[N 
DISTILLED Wll£R AND lH[ C0RR(SP0ND1NG WISIE WAllR IOR IHl ASSOCIAT(O PARA"[TIR(INT[A(lPTISLOPI). 

lH[ SLOP! IND lhllRCIPl 1Sl1M11IS IRO" 1H1S INILYSJS IRI NOl lHI Sl"l AS 1H0Sf OOTIINlD IROP THI PRICISION 
lhO ACCURACY NlGN[SSIONS PIRIORMID !A•Llt•. 



TABLE 8-21 

lhVIAOh"(NIAI "OhllOAINL AND SUPPORT LABOAAJO•Y 
0111(1 01 AISIAA(H AND O(V(lOP"INf 

(NVIAON•INIAL PAOlllllON AGINlT 

•• (PA � MIIHOD 624 VALIOATJON STUOT - PUAG[aUL[S 

lll[CT �01 wAl(A TYPl ON 1,1-DJ(HLOAOEIHEN[ ANAL1SIS 

•• POJhT ES1lNA1lS •• 

WAHR INl[NlEPT(WAIIA-DJSllll(D) SlOP(IWAT(N-DISlllllDl 

2 .OH7 -.01.ie 
-.OHC, -.OOCl' -.02l6 -.0106• 

.. ANALTSIS Of VAR llNCl .. 
SOUAll DI SU" Ot SQUARE 5 "EAH sauu ( PR09 

NtL(DIS1JLLlDI 8l6.9V041 8l6.99041 
RlGIWA1EAIDIS1JLlfO) 6 ,25286 .OH1' .,s .8445 
tNAOA l8V 27,04424 .09l58 

IOUL � l96 Bc4,lBH1 

'' TlBL( 01 95% lONIIDfN([ JNTlRVAlS IOR TH( OlflEA(NlES BETW((N JNT(R([PTS ANO IH( Dlfl(A(NCCS B11WllN SlOP(S •• 

Jhl[l(lPTIWATfR-OISTlllEOl SLOP(IWATER-DJSTILL(Ol 
WAHR (StJ•ATl INllAVAL lSTl"All INlERVAL 

2 ,0317 -.J233 , ,l987l -.0108 - ,0878 , .0662) 
l - • 04 00 -.lBH , .3025) -.OOOJ -.0140 , .0735) 
4 -.02l6 -.H61 , • 3290 l -.0106 -,0861 , .06(8) 

NOT[: � II /(RO IS lONTAJNlD WJIHIN A GIV(N (OhlJO[N(( INTERVAL TH(N lHERl IS NO STAIISTICAL SJGNIIICAN(( OllWllN 
OJSTILlED WAlEA AND lHE CORRESPONDING ~AS1l WATER IOI TH( ASSO(IAT(O PAAAMEl(A(INltA((fl/SlOP(). 

TH( SLOP( ANO INICRC(Pl [Sll"AT(S IRO" THIS ANAL1SIS ARI NOT TH( SA"l as 1H0Sl O~TAINIO tAOM IH( PRl(ISION 
ANO AC(UAA(Y At,Al5SIONS PIRION"ID (AALl(R. 



TABLE 8-22 
t~VIRO~~ENIAL MONITORINt AND SUPPORT lAOORAJOMI 

OltlCI 01 AlSIARCH AND OfVfLOP•[NI 
r•vJAON•l•l•L PAOll[IJON ALfN[Y 

•• [PA ~[THOD 624 VAllDATIO~ STUDY - PURG(A~LLS •• 

llllCI 01 WAllA IIPI ON 1,1,1-IRl(HLOROCIHIN[ ANALYSIS 

DISlllllD WAllR SLOPl:~•"•AC1) • ,98]68 

WAllR t•llAClPl(WAl!R-DJSlllllD) SlOP((WAl[H-DISlllllDl 

2 
] 

4 

-,1610 
-,04~9 
-,088C 

,Cl51 
- , ODB 
-.0007 

SOURCE 

•• ANALYSIS 01 

DF SUM 

VU I AN( I .. 
OF SGUAAf S MEAN SQUU[ PROB 

RHCDISlllUD) 
R[LIWAIIRIDISlllllD) 
[UOA 

6 
l91 

714,096S9 
,62005 

14,2980 

714 ,096S9 
,10H4 
.ouu 

2, 15 ,0482 

IOTAL 304 7l9,0Hu7 

•• IABll Of 9~l (ONIIOENCE JNl!HVALS IOR lHl Olll!RlNC[S BIIWEIN INICACLPIS AND lHI Dlll[A[NCCS BllW[IN SLOPES•• 

INl[RCIP1(WA1fR-DISIILl1Dl SLOP[CWAl[A-DJSIILlfD) 
WAHR !Sll"All INHAVH lSIIMAII INIUVAl 

2 -,1610 -,4328 ,11C71 .OHi -,0246 . ,094 71•
3 -,04~9 -, 31H . ,22561 -,DOB -,C.6H .O~Hl 
4 -.caac -,HH , 19 74> -.0007 - ,06 32 ' .06191 

NOii: � IF /!RO IS CONIAINlD WJIHIN A LJVIN CONIIDlN[I INIIAVAL !HIN IH[RI IS NO S1AIIS1JCAL SILNlfJ(ANCI Ull~IIN 
DISlllllO WAJIA AND 1Hf COAA!SPONOIN6 WISlf WAllA IOA lHI ASSOCIAllD PAAAM[l(R(INIIACIPIISLOP[), 

IHI SLOPE ANO JNl!RCIPl !Sll"Al[S IROM IHIS ANALYSIS AR[ NOi IHI SA•t AS IHO~I OHIAINlD fROM IHI PHICISION 
ANO AC(UHA(Y A(LH[SSIONS PfRIORMlO IAALl[A, 



TABLE 8-23 �
IN•IRON•lhlAl •ONIJORING AND SUfPORJ lABORAJORI 

0111([ or AtStAR(H AhO OIV(LOPM[NI 
IN.IRON•tNIAl PROJICJION ALfh(I 

•• EPA � METHOD 624 VAllOAIION SIUOY - PURGEADLIS 

(ll[CI �Of WATER IYP[ ON 1,1,2-lAl(HLOAO[IHAN[ ANALYSIS 

•• POINl (STIMAT(S •• 

DIS11LL[O w•IEA SLOP[:GA•MA(11 : .939S? 

WAHR INlCA[IPlCWAl[A-OISllLLIOI SLOP[(WATER-OISTILL[OI 

2 -.OH8 .0181 
.0011 .oosz 

4' -.1026 .018S 

ANALYSIS Of VAAIANC[ .. 
SOUR([ Dt SUM Of SOUAIES M[AII auA&[ PROB 

00 REGCDISlllltOI 6l1.3S11? 631.H177 
00 RIGIWAT£RIOIS1ILLEDI 6 .17044 ,02841 .H ,HS6 

ERROi 283 10.13074 .onao 

IOJAL � 290 641.6SZ9S 

•• IAOLI Of 9Sl CONflOlhC[ INJ[RVALS IOA THI DllflAfNCIS 811Wl[N INT[RC[P1S ANO lHE Dlll[RfN(tS BflW[fN SLOPES•• 

INTfRC(PllWAYfR-DISlllLIDI SLOP[(wAl[R•OISTlll(OI 
WAHR ESIIMATl INIIRVAL ISll•All INl[NVAl 

2 •,OS48 .•.!OB, ,IVS?I .0181 -.CJUI 1 ,07101 
l .0011 -. 2469 , ,.16111 ,OOH .... uu11 • .CS6SI 
4 -.1026 -.15?6 , ,H?SI ,018S -.OJ42 , ,07121 

NOYE: � II !ERO IS CONJAIN[O WITHIN A GIVfN (ONIIOfNlf INl[RVAL IHIN THf~f IS NO SIA11STICAL SIGNIIICANCI OllWl[N 
DISTILLED WAltl ANO JH( CORRISPONOINL WAS1E WAllR fOR THE ASSOCIATED PARA•[YIAIINTtR(fPYISlOPfl. 

lHt SLOrt •ND INIEA(tPT ISllMAltS IRON IHIS ANALISIS ARE NOi THI SAME AS THOSE OOIAINIO IRON IHt fNtCISION 
AhO ACCURACY A(GAISSIONS P[AIORM[O EARLIER. 



TABLE 8-24 �
lNVIAON•lNIAL •OhllO~JNG AND SUPPORT lA~OAAIOAt �

OIJJC( Of RESEARCH AND D(WElOP•ENI �
LNWIAON•lNIAL PROllCIJON AGlNCl �

•• [fA �•FTHOD 624 VAllDAIIO~ SIUDY - PUR6lADLlS 

DJSIJLL(D wAl(A SIOP(:GA•••tll • ,96949 

wAlfR INIERCEPIIWAIER-DISIILL(DJ SLOPEIWAlfR-DJSIILLED) 

z -.0484. • U1U0 �
l -.04C4 .an2 �
4 -.1 lH .0008 �

•• ANALISJS Of VAAJANC( •• 

SOUR(( Df su• Of SQUARES •£•~ SQUARE PROB 

R£GIDJSIILL£D1 1 689. 7lZ81 689.7ll81 
Rl,IWAl(RIDJSIILLfDI 6 .77]]7 .12890 1.58 ,15]5 
(RROR 295 l4.1Bl8 .C8174 

101H � 102 714.60951 

•• IABLE Of 95l (ONIJDlNCl JNllRWALS IOA IH[ Dlff(RENCfS BflW[[N JNl(A((PIS AND IH( DJfllRfNClS BllWlEN SLOPlS •• 

JNIEl([PllWAl(R-DISIJLLlDI SLOP[(WATER-OISTJLLlD) 
WAT( I rs11•Al( INTERVAL (STl•Alf JNTflVAL 

-.~4!4 -.45Cl , • l 5 ]41 .0100 -.C691 , .0892)
- • o, 04 -.,462 , .]654) .onz -.C667 , .09]0) 
-. 1551 -.5300 , .15981 .0068 -.0111 , .OU81 

NOTE: � If lEAO IS CONTAINED WJIHIN A GIWfN C0hf1DlNCI JNllRVAL IHIN THERE JS NO SIATJSIICAL S16NIJICANC( til!WllN 
DISIILLfD wAILA AND IHI (ORAtSPONDJN~ WASIE WAl(R JOA IH( ASSOCJAllD PARA•Cl[RIINl(A((PIISLCP(). 

!Hl SLOPE AND )hl(R((Pl (STl•AT(S IRO• THIS ANALISIS •• , NOi TH[ s••t •S THOSE OBTAIN(O IROM TH( Pl(CISJON 
AND ACCURACY Rl6RlSS10NS PIAIORMED EARLIER. 



• • 

TABLE 8-25 �
INVIAON•INTAL MONJTOMJNb AND SUPPORT lAfORATORT 

Olfl(t 01 AlSlARCH AND DCVILOPMl~l 
FNVIAONMENTAL PROTtCTJON AGEhCT 

•• (PA "(THOD 624 VALIDATION s1uo, - PUH~tAULlS •• 

lll[CT 01 WAT(A TYPE ON 1,Z-DJ(HLOR08ENZINll1,,-o,cHL0 ANALYSIS 

•• POJNl ESllMATES •• 

DJSTJLLID WATER SLOP(:6AMMAl1) • .92ac, 

WAllll 

z 
J 
4 

JNll•CtPllWAl[A-DISTILLID) 

.OOH 

.08H 
-.18SS 

SLOPIIWATfM-DIS1JLLIDI 

.~011 
-.0242 

.0241 

ANALYSIS or VARIANCE •• 

I.O 
0 

SOURCE 

AHIDJSTJLLlDI 
Ntb1WAllNIDJS1JLLfD) 
fAROA 

DF 

6 
l28 

SUN 01 SQUAAIS 

548.l91Sl 
.J9824 

Jl.)1188 

NIAN SQUARE 

S48.)91Sl 
.06637 
.1'610 

.4S 

PA08 

.8415 

JOUl 2JS S8Z.1C,16S 

•• TABLE 01 9Sl CONIJDINCf JNTIRVALS JOA THI DlfflNtNClS HIIWIIN 1N1EACIP1S ANO 1Ht DlfllNINClS DllW[lN SLOPCS •• 

lNlfACIPJIWATEA-DJSTILLIOI SLOPIIWATIR-DJSTILL[OI 
WAHR lSTJNAH JNJENVAL IS11NAH INTERVAL 

.00)9 -.S9SJ .t0)0) .0011 -.11)7 .1160) 
) .oasz -,S008 ,611Zl -.0242 -, IHI .0887) 
4 -.18SS -,7SU . .)87)) .02,1 -,C8S9 .1 l46)• 

NOT!: � II llNO IS CONTAINlD WIIHTN A GIVIN CONIIDENCI INTIAVAL lH[N THIAI JS NO SIA1IS1JCAL SJGNJIJCANCI BITWCIN 
OJSlJLLID WAT(A AND IHI COAR[SPONDIN' WASJI WAllA JOA JH[ ASSO(JAllD PARANEftAIINTIRCCPJISLOPEI, 

THI SlDPE AND INTIRCEPT [STJNAIIS IRON THIS ANALTSJS AAt ND1 THE SANE AS lHOSf OBTAlhfO INON THI PNlCISION 
ANO ACCURACT AfbAlSSlONS PIAIONMtD tAALllR, 



TABLE 8-26 
thVIAOh"(~lAl "Oh110RJM6 AhD SUPPORT lAfiORAlORY 

OIIICl 01 PESIAN[H •Nb tfVFLOPafNI 
(hVIAON"(~JAL PROllCtlON ALfkCl 

•• lPA "(lHOO 624 VALIDATIO~ SlUDY - PUAt[AOllS •• 

(11((1 01 SAl(P lYP( ON 1,2-0ICHLORO(lHANE ANALYSIS 

DJSIJlllD WATlN SL0Pl:GA""Al1) • .99176 

WAHR IN1(ACCPTIWATfP-DJS11LLID) SLOP(IWAT(R-DISTJLLEOI 

z -.118) • 026 l 
l .0\6~ -.014) 
4 - ,2306 .0410 

.. ANALYSIS 01 VARUNCI .. 
SOURCl 01 SU" 01 SQUAH S "lAN SGUAMt PAOB 

Rt61DISIILLEDI 742.07064 742,07064 
REGIWATfR/DISTILL(DI b .UlOl .08217 1.ll .Z944 
lNROR 300 20.16413 .067Z1 

lOIAL � 307 76Z. 7280Z 

•• T•BLE or 9~1 CONIIO(NC( INlERVALS IOR (H( Dlll(REN(fS BETWEEN INT(AC(PTS AND TH( DIIIERINCES BlTW((N SLOPES •• 

INllRCtPIIWAllR-DISTILLEDI SLOPtlWATtN-DISIILLED) 
WAHR ESll"AH INTERVAL tSlJ"AH INHRVAL 

2 -.1185 -.4H6 . • 2209) .OZbl -.OOb .098~1• 
l .0~6~ -.ZHZ ,5871 > -.010 - • 08 ~ 1 .0)66) 

-,2)06 -.5608 .0996) .0410 -.0501 .11211' •
• � •

• 

NOi£: � II lCRO IS CONTAINED WllHIN A GIVEN CONIIOlNCf INTERVAL IH(N lHEAf IS NO SlAIISllCAL SIGNIIICANCl UElWEfN 
DISlllLfD ~ATIA ANO THE CORRESPONDING WAS(( WATfR IOR IH( ASSOCIATED PARA"ETERCIHIIRCIPT/SLOPll, 

TH( SLOPE AND INllRClPI (STl"AlES IRO" 1HJ5 ANALYSIS AR( NOi lH( SA"l AS 1H0S( 001AIN£D IROM THE PRECISION 
AND ACCURACY REGRESSIONS P(RfOR"ED (ARLlfAo 



• • 
• • 
• • 

TABLE 8-2 7 

(NV)iON"fhlAl "ONIIORIN& AND SUPPORT LAHORAIOiY 
0111(1 01 RCSCANCH AkO OEVILDP•ENl 

ENVIRONaENlAl PROTECllON AGINCY 

•• (PA "(THOb tl~ VAL1DA1ION SlUD1 - PURG[A~LCS •• 

EIIICT Of WATCR T1PE ON 1,2-0ICHLOROPROPANE ANALYSIS 

•• POINI tSll"Ali5 •• 

OISTlllEO WAIEN SlOPl;GAaaA(l) • ,94595 

WAHR INlCRC[PllWAlER-OISTILLEO) SLOPEIWAl(R·OISTILLED) 

2 -.1107 • 018 2 
l .0182 -.01l5 
4 -,2211 ,0435 

ANALYSIS or VARIAN[( .. 
SOUR ti DI 5U" Of SQUARES "fAN 5QUAR( PRO~ 

RHIOIST ILLEOI H0,4 5804 6]0,45104 
REGIWAIEA/DJSTILLCD) 6 ,l856l ,0642 7 1,91 ,078 7 
ERROR 277 9.l051] ,OlH9 

TOUL � 284 640,14880 

•• IABlE Of 951 CONIJOEN[E JNIEAVALS IOR lHE DlflCRENCES O[lWEEN INIERCEPIS ANO lHE Dlff(RENC(S BElWEEN SLOPES •• 

JNlERCEPllWAllR•OJSlllllO) SLOPEISAIIR·OJSllltlOI 
WAHR ESIJ"Alt INltAVAL ESIINAIE IN It AVAL 

2 -.1107 - , 168 7 ,1472) .0182 -.014] .C708> 
l • 0182 -.1782 .ll45) -.Oll5 -.06H .0]86) 
4 -.2211 -.4808 .038~ I ,0435 -.0091 .0962) 

NOi(: � If l(AO JS CONIAJNCO SITHIN A GIVCN CONflOIN[( INlCPVAl lHCN THERE JS NO SJAlJSIICAL SIGNIIICANCC 611W(EN 
D1Slllll0 WAlfR AND IHE CORRESPONDING WASlE WAtER fOR lHE ASSOCJAlED PARA,.El(PIINlERCEPl/SlOPfl, 

IHI SLOPE ANO INIIRCEPI ESll•AIES IROM THIS ANALYSIS ARE NOi IHI SA"! AS !HOSE OBtAINIO fNOa IHI PRECISION 
ANO ACCURACY REGRESSIONS P(RIOR~EO [ARlllR, 



TABLE 8-28 

lNVIMOh"thl•L "0Nll0MIHG AND SUPPORT LAtiOOAlORY �
01r1cr Of RlSIARCH AND DfVtLOP"lhT �

lNVINON"thTAL PROTlCllON AGENCY �

•• IPA � "ITHOD 624 VALIDATION ST~DY - PUlG(AtillS •• 

1rrrcT �Cf WAIIN TYPE ON 1,l-DICHLORO~(NllNI ANALYSIS 

•• POJ~T ESTJRATES •• 

DISTllLfD wAT!R SlOPt:GA""AITI a .94951 

WAHR INTlRCfPJlwAltR-DISTILlfDI SlOPl(WATIR-DISTILLfDI 

2 .0111 -.02H �
l .0234 -.0019 �
4 -.101~ .G016 �

ANALW51S Of VAAIA~C( •• 

SOUR ([ DI SU" or SQUARES M(AN SQUAii f PROO 

Rf,(DISTIIL!Dl 1 6 n .80299 6n .s~299 
RIL(WAIIR/DISJILL(DI 6 .36115 .D63Sl 
ERROR 220 14.10321 .0668] 

TOTAL � 221 630.887]5 

•• lAHLl or 951 CONIIDIN(l INlllVALS IOI 1Hl DllflRlNCIS HllWllN INJIR(IPTS AND TH( Dlff[NlNClS H(TW[lN SLOPES •• 

INIIRClPT(WATIA-DISTILL[Dl SLOPIIWAl(A-DISlllLIDl 
WAHi (STl"AYE IN II AVAL (STJ"AT( INTERVAL 

2 .0717 -.2844 , .42791 -.ozn -. 1017 , • C 5 04 I 
3 .0254 -.]278 , .]746) -.0019 -.0767 , .07291 
4 -.1025 -.4415 , .2425> .001~ - .OUl , .0814) 

NOii: � II ltAO IS (ONIAIHlD WJlHIN A ,rv(N CONIID[NC[ JNJ[RVAL IHtH JHtNl IS HO STATISTICAL SIGNIIICANC[ HIJWLlN 
DIS11LL[D WATlR AND THC CORRlSPONDIHG WASI( WATlk roR 1Hl ASSOCIATED PARA"[T(R(JNl(A((Pl/SLOPf). 

TH! SLOPE AND INllRC[Pl lSTl"ATIS IRO" THIS ANAIYSIS Alf NOT THI SA"! AS THOSE OBlAINtD rRON TH! PRlCISION 
AHD A((UNA(Y M(bNISSIONS P1Rro1"(D lARlllR. 



SECTION 6 �

RESULTS AND DISCUSSION 

The objective of this study was to characterize the perfomance 

of Method 624. Accuracy and precision estimates, expressed as 

regression equations, were presented in Table 1 of Section 2 for 

each compound. Table 9 was prepared to facilitate the interpre

tation of these equations. In Table 9, accuracy (percent re

covery), overall precision (percent standard deviation), and 

single-analyst precision (percent standard deviation) were com

puted using the regression equations in Table 1. Estimates of 

accuracy and precision were computed for low and high prepared 

concentrations of 10 (or 15) and 100 µg/L, respectively. The 

low level concentrations are approximately equal to the lowest 

spike level used in the study. Values of the mean recovery, X, 

computed as less than zero were set to 1 µg/L to compute the 

precision estimates. Accuracy and precision estimates computed 

as less than zero were set to zero. 

One measure of the perfornance of the method is that approximately 

15% of the 9,880 data points were rejected as outliers, which is 

equivalent to rejecting data from two of the fifteen laboratories. 

The discussion which follows is based on the data set after re

moving these 1,434 values. 

ACCURACY 

The accuracy of Method 624 is obtained by conparing the mean re

covery, X, to the prepared values of concentration in ~g/L. In 

the statistical summary Tables 7-1 through 7-28, individual values 
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TABLE 9. ACCURACY AND PRECISION ESTIMATES FOR LOW- AND 
HIGH-LEVEL CONCENTRATIONS 
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TABLE 9. (Continued) 
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TARLE 9. (Continued) 
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of accuracy as percent reiative error are listed :or each analyte, 

in each water matrix, and at each of the six concentration levels 

in that water matrix (three Youden pairs). This results in 24 

separate values for each compound for accuracy. The weighted 

linear regression of ~ean recovery, X, versus the' prepared con

centration level, C, provides values representing the percent re

covery over all of the concentration levels. This reduced the 

evaluation of accuracy to one stateoent for each of the 28 com

pounds in each of four waters as presented in Tables 1-1 through 

1-7. 

As seen in Table 9, the mean recovery (at 100 ~g/L) ranges from 

68% for bromomethane in the surface water oatrix to 123% for 
cis-1,3-dichloropropene in the distilled water. Overall, 

recoveries at the 100 µg/L level are very good for all of the 

water matrices with an average recovery of 100%. The mean 

recovery for prepared concentrations at a low level (10 or 15 

~g/L) range from 58% for bromomethane in the tap water matrix 

to 166% for methylene chloride and the dichlorobenzene co

eluters in the surface water matrix with an average value of 

109%. The differences observed between percent recoveries at 

the low and high levels are directly related to the absolute 

magnitude of the intercept tern in the regression equations. 
Bromomethane is a gas in pure form. It is possible that the 

low recovery observed for bronomethane may be due to inherent 

di=ficulties in handling gaseous and extremely volatile com

pounds during the various preparation and analytical procedures 

reauired in the method. Bromomethane is also known to be un

stable, which could also account for low recoveries. Some of 

the greatest percent recovery differences are seen for methy
lene ~hloride and the dichlorobenzene co-eluters. 
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This trend toward higher recoveries (above 100%) for the lowest 

concentration Youden pairs was observed for a total of 10 com

pounds. One explanation could be sample contamination from the 

presence of these compounds in the laboratory. Low level con
tanination of methylene chloride may be responsible for the 

higher recovery of the low pair; blank concentrations were also 

higher for nethvlene chloride than for many of the other com

pounds, indicating a greater likelihood of low-level sample con
tamination. This explanation is less clear for other compounds. 

For example, the trend is more pronounced for the chlorobenzenes 

than for benzene or chloroform, yet the latter compounds would 

be expected to be more ubiquitous in a laboratory environment. 

Recoveries for cis-1,3-dichloropropene and 1,2-dichloropropane 

are relatively high (ranging from 116% to 137%) for all water 
matrices at both concentration levels. It is known that the 

isomers of 1,3-dichloropropene are relatively unstable and may 

decompose to 1,3-dichloropropane. It is difficult to explain 
the results for these compounds using instability. In theory, 

trans-1,3-dichloropropene should have greater stability than 

the cis isomer, yet the recovery of the cis isomer is high 

while the trans isoner recovery is low. The opposite trend 

would be expected if decomposition were playing a significant 

role in the analytical results for these compounds. 

PRECISION 

The overall and single-analyst precisions of Method 624 were 

determined as percent relative standard deviations for each 

analyte, water type, and concentration level. The statistical 

suonary Tables 7-1_ through 7-28 present 24 individual values of 

overall percent relative standard deviation, and 12 individual 

values of single-analyst percent relative scandard deviation, 
for each compound. The weighted linear regression of standard 
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deviation, S, versus mean recovery, X, provides values of percent 

relative standard deviation over all of the concentration ranges. 

This reduced the evaluation of precision to 112 statements - one 

for each of the 28 analytes in each of t~e four water types. 

These precision statements are presented in Tables 1-1 through 

1-7 of Section 2. 

The overall standard deviation of the analytical results indicate 

the dispersion expected among measurements generated from a group 

of laboratories. This represents the broad variation (reflecting 

the combined effect of systematic and random errors) in the data 

collected in the interlaboratory study. As seen in Table 9 the 

percent relative standard deviation (RSD) at 100 µg/L range fro::n 

13% for trichloroethe~e. l.~-dicnloroethane and 1,2-dichloropropane 

in che various water matrices to 60% for ciiorometnane in the in

custrial effluent with a media~ value of 24%. Relatively high 

precision values for chloromethane, chloroethane and bro~ethane 

may be due to inherent difficulties in handling gases in the 

various stages of standard and sample handling. The RSD for low 

level prepared concentrations of 10 or 15 µg/L ranged from 11% 

£or 1,3-dichlorobenzene in t~e distilled ¼ater tu 76% for methy

lene chloride for the tap water matrix with a median value of 25%. 

As seen for the percent recovery estimates, differences observed 

between precision estimates at prepared concentrations of 10 or 

15 µg/L and 100 ~g/L are directly related to the absolute magni

tude of the intercept term in the regression equations. Some of 

the greatest differences between RSJ estimates at t~e low and high 

levels are seen for methylene chloride. Prec~sion for chloro

methane is relatively poor at both concentration levels for all 

water matrices with RSDs ranging from 43% to 60%. 

The percent standard deviation fo~ a single analyst (RSD-SA) in

dicates the precision associated within a single laboratory. As 
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seen in Table 9, RSD-SAs at a prepared concentration of 100 µg/L 
range from 11% for carbon tetrachloride (distilled water matrix) 

and 1,2-dichloropropane (tap water matrix) to 58% for chloro

rnethane in the industrial effluent with a median value of 19%. 

The RSD-SA for prepared concentrations at 10 or 15 µg/L range 

from 5% for benzene for the industrial effluent to 73% for 

methylene chloride for the surface water matrix. The magnitudes 

of the intercept term in the four regression equations for 

methylene chloride are responsible for the wide range of values 

for RSD-SA. Some of the greatest ~SD-SA differences at the 
low and high levels are observed for methylene chloride. Single

analyst precision for chlorornethane is relatively poor at both 

concentration levels with RSD-SAs ranging from 33% to 58%. 

EFFECTS OF WATER TYPES 

The comparison of accuracy and precision across water types was 

presented in Table 8-1 through 8-28 and is surmnarized in Table 

10. The observed F values are entered for each of the 28 vola

tile organic analytes. The F-test suggests a possible effect 

due to water type in 4 of the 28 cases. Although statistical 

significance is indicated by the F-test, the null hypothesis 

test for two of the four compounds indicated that a significant 

effect due to water type has not been established because zero 

is contained within the confidence intervals for both the dif

ferences between intercepts and the differences between slopes. 

Practical significance was based on an exa~ination of several 

factors in addition to the results of the statistical tests. 

These factors included the regression equations for accuracy 

and precision, the statistical sunnnaries of the data, and the 

point estimates of accuracy and precision at low and high levels 

of prepared concentration. A practical effect due to water is 

indicated from the analysis and examination of these factors for 
beth chloroform and methylene chloride. The slope and intercept 
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TARJ.E 10. SUMMARY OF THE TESTS FOR DIFFERENCES �
ACROSS WATER TYPES �

F-Tesl 
Significant 

Ohserved at the 5% 
Compound F-Value Level? 

------ -- --- --- . ------- ----·-- -

Ben?.ene 0.83 No 
Bromodichloromethane 1. 90 No 
Bromoform 1. 54 No 
Hromomethane 1.17 No 
Carbon Letrachloride 0. 70 No 
Chlorohenzene 1.83 No 
Chlorocthane 0.43 No 
Chloroform 2.66 Yes 

0"""' l'J Chloromethane 1. 3 7 Nu 
CIS-1,3-dichloropropene 0.79 No 
Dibromochloromet.hnne o. 56 No 
Ethyl benzene 0.59 No 
Methylene chloride 2.45 Yes 
Tetrachloroethene 1,. 27 Yes 
Toluene 0.80 No 
Trans-1,2-dichloroethene 0. 78 No 
Trans-1,3-dichloropropene 1. 32 No 
Trichloroethene 1. 51 No 
Tri ch Lorof l.uoromethane 2.12 No 
1,1-Dichloroethane 0.52 No 
1,1-Dichloroethcnc 0.45 No 
1,1,l-Trichloroethane 2.15 Yes 
1,1,2-Trichlorocthane 0.79 No 
1,1,2,2-Tctrachloroethane 1. 58 No 
l,2-Dichlorobenzene/1,4-Dichlorobenzene 0.45 No 
1,2-Dichloroethanc 1.22 No 
1,2-Dichloropropane 1.91 No 
1,3-Dichlorobenzene 0.95 No 

• ....::..._:;.~== ---.=. .;.-- ;.:...==----=-- =-= - ------- --- ---··· 

Statistical 
Significance 
Established 

hy the 95% 
Confidence 

Limits? 

Yes �

Yes �
No �

No �

Significant 
Water 
Type 

Tap 

Surface 

Practical 
Significance 

Yes 

Yes 



estimates for chloroform in the tap water macrix were significantly 

different from the estimates for the distilled water. For methy

lene chloride, the intercept estimate for the surface water matrix 

was significantly larger than the intercept term for the distilled 
water. A review of the point estimates, statistical summaries 

and regression equations for accuracy and precision indicate the 
following: 

• � the recovery at low level concentrations are high 

for both analytes, 

• � the overall RSD for chloroform in tap water �
is high at all concentration levels, and �

• � the single-analyst RSD for methylene chloride 

in surface water is high at low level concentra

tions. 

High �recoveries and precision values for methylene chloride and 

chloroform (in tap water) may be due to background contamination. 
Relatively high recoveries for the low level Youden pairs would 

be expected as a result of low level sample contamination. HUth 

blank values for methylene chloride also indicate the probability 

of sample contamination for that compound (see Appencix C, Tables 
C-83 thru C-88). 

COMPARISO~ OF PUBLISHED :METHOD PER.FORJft..ANCE DATA TO INTER
LABORATORY STUDY DATA 

Table 11 compares the accuracy and single analyst precision re

sults from this interlaboratory study to the method perfor:nance 
results for Method 624 [8]. The accuracy and precision values 

listed for the method performance data represent the res~lts 
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TABLE 11. cmtPARISON OF ACC'JRACY A.~D PRECISI0:-1 OF I:-ITERLABORA':'ORY 
s:CDY DATA (FOR A PREPARED CO:-ICENT~TIO~ OF 10'.) \.g/L) 
A:-ID P[BLISl:iED ~IET30D PE:'<.FOR}f.A.1CE DATA 

Reagent '..Jater* Wastewater** 

,, c,Com?ound Data Source 7. Recovery I, RSD-SA 7. Recovery RSD-SAlo 

3enzene � ~le thod Perf. 99 9 98 10 
lnter. Study 95, 96 24, 20 96, 91 1.4' 13 

3romodichloromethane � ~1ethod Perf. 102 12 103 10 
Inter. Study 101, 104 16, 18 99, 93 18, 23 

Bro:noform � Method Perf. 104 14 105 16 
Inter. Study 100, 112 14, 32 96, 93 18, 28 

3romorr:ethane � Method Perf. 100 20 88 23 
Inter. Study 71, 68 26, 28 68, 75 24, 37 

Carbon Tetrachloride � Method Perf. 102 16 104 15 
Inter. Study 100, 105 11, 22 101, 94 17, 20 

Chlorobenzene � Method Perf. 100 7 102 9 
Inter Study 100, 104 16, 20 104, 94 18, 23 

Chloroethane � Method Perf. 97 22 103 31 
Inter. Study 93, .93 16, 23 92, 94 22, 14 

Chloroform � Me:hod Perf. 101 10 101 12 
Inter. St1.,;dy 96, 90 43, 43 111, l'.J2 37, 58 

CIS-1,3-dichloropro?ene � Method Perf. 105 15 102 19 
Inter. Stt!dy 123, 121 19, 21 116, 120 26, 15 

Dibromochloromethane � Method Perf. 103 11 104 14 
Inter. Study 101, 107 17, 23 101, 106 20, 18 

Ethyl benzene � ciethod Perf. 100 8 103 10 
inter. Study 100, 102 15, 23 105, 105 15, 2/, 

~let:iylene chlorice � ciethod Perf. 96 16 89 28 
Inter Study. 83, 79 20, 23 89, 74 27, 35 

(Continued) 

104 �



----RADIAN 


TABLE 11. (Continued) 

-- -- -- ---- -========== ==================== 

Reagent Water* Wastewater''* 

Compound Jata Source % Recovery % RSD-SA % Recovery % RSD-SA 

7etrachloroethene � Method Perf. 101 9 100 11 
I:iter. Study lOi, 99 13, 23 104, 89 18, 28 

Toluene � Method Perf. 101 9 98 14 
Inter. Study 100, 101 14, 19 102, 95 15, 21 

Tra:is-1,2-dichloroethene � Method Perf. 99 12 101 10 
Inter. Study 98, 105 16, 17 98, 96 16, 21 

Trans-1,3-dichloropropene �Method Perf. 104 11 100 18 
Inter. Study 80, 82 19, 14 90, 82 15, 18 

'i'richloroethene � ~1ethod Perf. 101 9 100 12 
Inter. St~dy 106, 105 13, 23 106, 101 15, 23 

Trichlorofluoro~ethane Method Per:. 103 11 107 19 
Inter. Study 93, 98 30, 19 86, 100 28, 23 

1,1-Dichloroethane � :lethod Perf. 101 10 104 15 
Inter. Study 99, 101 15, 16 100, 104 12, 23 

1,1-Dichloroethe:ie � :let hod Perf. 102 17 99 15 
Inter. St:idy 102, 96 23, 18 96, 86 15, 23 

1,1,1-Trichloroethane � :1et:iod Perf. 101 11 102 16 
Inter. Study 107, 110 12, 20 101, 100 23, 17 

1,1,2-Trichloroethane � :fethod Per£. 101 10 104 15 
Inter. Study 97, 104 14, 13 106, 101 16, 18 

1,1,2,2-Tetrachloroethane �Method Perf. 102 9 104 14 
Inter. Study 95, 93 17, 16 100, 89 15, 36 

1,2-Dichloroethane � ;,iethod Perf. 100 8 102 10 
Inter. Study 102, 106 17, 18 102, 101 16, 15 

1,2-Dichloropropane � :lethod Perf. 102 8 103 12 
Inter. Study 120, 118 13, 11 121, 122 13, 14 

==~-- .- =-::....·=--== - = :..:.:. =-=---=: :c.::: = = : =-== 
* �The two values given for the reagent water validation data in each column represe:it 

the distilled and tap waters, respectively. 

** � The two values given for t~e wastewater validation data in each colu~n represent 
the surface water and industrial effluent, respectively. 
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from two to four laboratories. The values listed for the inter

laboratory study were computed at a prepared concentration of 

100 µg/L after removing approxi~ately 15% of the reported val~es 

as outliers. 

REVIS~D EQCATIONS 

A review of the data remaining after the IMVS outlier screening 

indicated some potential problems with the data for nine of the �

volatile organic compounds. For these compounds, results for �

ampule four were out-of-line (usually due to extremely low re�
coveries) with the remaining data. It is suspected that during �

production of ampule concentrate four, these volatile compounds �

were lost. The data for these medium level ampules were eli�

minated, and the equations revised. Table 12 presents the re�

vised equations and Table 13 presents the revised accuracy and �

precision estimates for these compounds. �

Four compounds in addition to those listed in Table 13 had ques�

tionable regression equations altiough the equations were not �

revised. These were bromomethane, cis and trans 1,3-dichloro�

propene and 1,2-dichloropropane. Bromomethane exhibited poor �

recoveries which may have been due to its extreme volatility or �

to its reactivity. The dichloropropenes are known to be unstable �

and to form dichloropropane upon deconposition. Problems with �

these compounds were also encountered with EPA Quality Control �
Samples and in the Interlaboratory Study for Method 601 - Halo�

genated Purgeables by GC. �

RESPONSES TO QCESTIONNAIRE �

A questionnaire for Method 624 was provided for all participating �

laboratories. Each of the 15 la~oratories responded to the ~ues�

tionnaire. The responses are summarized be~ow. �

106 �



TABLE 12. REVISED REG HESS LON El/UAT IONS FOR ACCUl<ACY AND PRECISION 

Water Type Bromoform Carbon Tetrachloride Chlo roe thane 

·----· -  - -· - - --- -
Applicable Cone. Range (pg/L) (9.0 

- -----·--. ----- -

- 400) (9.0 - 400) (7.3 - 488) 

Distilled 
Single-Analyst Precision 
Overall Precision 
At:curacy 

SR 
s 
X 

0. 12X + 0.]6 
0.17X + l. 38 
1. l 8C 2.35 

SI< 

s 
X 

O. l 2X + 0.25 
O. llX + 0.37 
1. 1oc + 1.68 

SR 

s 
X 

0. Jf,X + 2.78 
0.29X + l. 75 
1. 18C + 0.81 

I-' 
0 
-..J 

Tap Water 
Si nr,lc-Ana Iyst Precision 
Overall Precision 
Accuracy 

Surface Water 
Single-Analyst Precision 
Overall Precision 
A<'curnr.y 

SR 
s 
X 

SR 
s 
X 

0.23X + 2.06 
0.33X + l. 01 
1. 32C 2.74 

0.14X + 0.38 
0.24X + 1.08 
l. lOC l.80 

SR = 
s 
X 

SR 
s 
X 

0.18X 0.53 
0.20X 0.61 
L 18C 2.66 

0.15X + 1.07 
0.18X + 0.98 
l.07C - 0. 73 

SR 
s 
X 

SR 
s 
X 

0.29X 0.52 
0.34X + 0 .1 l 
l.17C 0.3/ 

0.25X + 1. 37 
0. 28X + 1. 46 
l.12C + 1.63 

Industrial F.ffluenL 
Single-Analyst Precision 
Overall Precision 
Accuracy 

SR 
s 
X 

0.18X + 0.65 
0.25X + 1.02 
l.06C 2.67 

SR 
s 
X 

O.i9X 0.23 
0.19X + 0.59 
l.OOC 1.07 

SR 
s 
X 

0.32X + 0.25 
0.40X 0. 37 
1 . 2L,C 0. 41 

-----

X 

C 

Mean Recovery 

Prepared Concentration 
(Continued) 



TABLE 12. (Continued) 

Wat.er Type Chloromethane Methylene Chloride Trans-1,2-Dichloroethene 

--- --------- -·-·- - - ------ -· -- - --- . ------------

Applicable Cone. Range (µg/L) (7.0 - 469) (7.2-480) (!, . .5 - ]00) 

Distilled 
Single-Analyst Precision SR O.J7X + 2.14 SR 0.15X + I . 0 7 SR U.14X + O.OY 
Over:all Pre,:ision s O.'i8X + 0. ,, 3 s 0.32X + 4.00 s 0.19X + 0.17 
Accuracy X l.OJC + 1.81 X = 0.87C + 1.88 X l.15C + 0.03 

Tap Water 
Single-Analyst Precision SR O. J8X + 0.40 SR 0.20X + 4.% SR U.llX + 0.4Y 
Overall Precision s 0 .. 55X 0. 79 s 0.38X + 5 .19 s 0 .15X + 0.60 

0 
t-' 

Accuracy X O.Y6C - 0.20 X 0. 78C + 5.66 X l.llC 0.1,0 
ex, 

Surfac:e Water 
Single-Analyst Precision SR 0.32X 0.05 SR 0.27X + 8.17 SR 0.17X + 0. 01, 
Overall Precision s 0.49X + 0.27 s 0.29X + 7.48 s 0.15X + 0.40 
Acc:uracy X L. 23C 1. 31 X 0.83C + 8.40 X l.02C + 0.05 

Industrial Effluent 
Single-Analyst Precision SR 0.61X L. 43 SR O.JOX + 3.56 SR 0.26X 0.29 

~Overall Precision s 0.58X 0.95 s 0.42X + 2.06 s 0.19X + 0.22 �
Ac:curacy X 1.13C 1.23 X 0.80C + 2.50 X l.02C 0. 23 �

----·· 

X Mean Recovery (Continued) 
Prepared Concentration C 



TABLE 12. (Continued) 

Water Type � Trichl.orofluoromethane 1,1-Uichloroethane I ,1-Uirhlnroethene 

Applicable Cone. Rang<' (\Jg/I.) (7.2 - 480) � (10.8 - 480) (7.2 - L,80) 

Distil led 
Single-Analyst Precision SR 0.33X - 1.48 SR O.lJX - o.os SR O.l7X + 1.06: 

Overall Precision s 0.34X 0. 39 s 0.16X + 0.47 s 0.43X 0.22 
Accuracy X 0.99C + 0.39 X l.05C + 0.36 X l.l2C + 0.61 

Tap Water 
Single-Analyst Precision SR 0.17X + 0.80 SR 0.14X 0.08 SR 0.12X + 2.08 
Oven,11 Precision s 0.29X + 0. 04 s = 0.14X + 0.82 s 0. 2!,X + 0.53 
Accuracy X l.OSC - 0.19 X l.07C 0.53 X l.02C + 1.43 

t--' 
0 
\.0 � Surface Water 

Single-Analyst Precision SR 0.33X 0.57 SR O.llX + 1.08 SR 0.16X + 0.87 
Overall Precision s 0.31X + 0.03 s O.l2X + 1. 12 s 0.24X + 0.51 
Accuracy X 0.87C + 0. 50 X l.02C + o. 76 X l.OlC + 0.91 

Industrial Effluent 
Single-Analyst Precision SH 0.27X + 1.62 SR 0.23X - 0.27 SR 0. ?L1X 0.39 
Overall Precision s 0.26X 0.43 s 0. 21X + 1.12 s 0.20X + 0.39 
Accuracy X l.07C 0.29 X 1. 09C 0. 12 X 0.93C + 0.94 

..: =--=---= - -=· - . -- -- - --------- .. 

X Mean Hecovery 

C Prepared Concentration 



----------------------------------------------------------------------------------------------------

TABLE 13. � REVISED ACCURACY ANL> PRECTS fON ESTHIATES FOR 
100 ppb CONCENTRATION LEVELS 

[ IS J ILLcC ~AlfP TAP ~A 1' F ~URFA[f I. AJrp I ~"I • Hclll'>.l 

--------------- --------------- -------------·- --------------
XR SD ~ R~I) :(H ~ [J ~k~O 

CC~Patll·D ,REC X0 SO -SA :(RfC ,PS[) •SA H[C :; ~ S(J 
·" A 'HCC Y,P ~ lJ -SA 

A~Ci-1",-(R~ � I 1£· 1e I? l? '? ~4 2:.. 1n11 ;>c_ I 4 ;; ( l 0J ~' 
JO 1-, I ,. ,1,_,C.A RLJ~tJ Tflf'Al.t4 L0f-In, !Ct 11 2 I 1 5 IO f, 1 ( :?:' I •J 

[HL1H"ETrAH 1 I q .• 0 H 11"1 3q ;J '1 IH 2'l n I? 4 • r !? 
CHL"kCfi'~Tt-l~t. 149 ~1 38 ~f .\ 8 .. I I 2 I '0<4 1 ') ') 40 I;> ' 
,.;: J11 YL f ~ [ c~L1R1rr � hY ~7 1 (, e 4 44 31 'l I 37 4 4 ~4'~ "~ 
JnAN:.-1,,-D IC>'L 1f.CfHLNl 1~~ 1'l 1 4 l I 1 If l I 102 1 ~, 1 7 1 r'l 2 1 r, ?~ 

T4[C.t-l "'.'RCfLU'.:Q:},-.,'"Jt-i:~£ (': ': ,q 32 1 C !=, 2~ Is A7 ~I 32 I u1 '.'6 ?5 
...... I , I-CI O I iJP : [ It'•" r 1 "~ 16 D l J b 1 < !If 1~3 D I 2 Jr9 :> 2 ?3 
...... � "< ,.1, 1-LI Ul."R :c IHl•·r � 11.l q' Io 1 C '1. ,. I 4 1~:> ?', I 7 0~ 2 !' 
0 
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MET:IOD 624 

Instrument and calibration parameters are summarized in Table 
14. Of the 15 participating laboratories, 11 used Finnigan 
GC-t-:s systems. The models used were: OWA 20; m~·A 30; OWA 30B; 
OWA 1020; 3200; 4021; and 4023. Four laboratories used 

Hewlett-Packard instruments (Models 5981, 5985, and 5985A). 

Ages were in the range of one to five years for 10 of the in

struments and six to 12 years for the remaining 5. Two labora

tories specified commercial purge and trap apparatus, a Tekrnar 
LSC-3 and an HP 7675A. With one exception, 1% SP-1000 columns 

were used. Carbopack B was specified as the solid support by 10 

of the laboratories. One laboratory used a 0.3% Carbowax 20M on 
80/100 Carbopack C column. The temperature progra~s used were 

typically 45°C for 3 to 4 minutes and 8°C/minute to 220°c with 
exceptions as noted in Table 14. 

Calibration standards were obtained primarily or exclusively 

from Supelco by 10 of the laboratories, with some laboratories 

specifying additional sources such as Aldrich, J. T. Baker and 
Chen Service. Four laboratories prepared standards from neat 

compounds. Three specified Chem Service as the supplier. In

formation on standard sources was inadvertently omitted by one 

laboratory. Calibration curves contained three points for 10 

laboratories while four-point and five-point curves by 2 labo

ratories each. All laboratories used the internal standard 

technique. 

Seven laboratories encountered no problems with the calibration 

procedures. Four laboratories reported difficulties in meet~ng 

bromofluorobenzene (BFB) instrument tuning criteria. One of 

these laboratories recommended using FC-43 for tuning. Five 
laboratories, including one of the above, had difficulty meeting 
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- --- ---- ------

---------

TABLE 14. SUMMARY OF INSTRUMENT AND CALIBRATION PARAMETERS �

·-·-------- ------- ·------------------·-· 

l.;ih Ag~ �

C.:oJt..' Jn<;t rw:wnt M:1kt~ (Yr) Col 11nu1 Column Cu111Jltions �

Hnntr,an OWA-20 2.) � 6'; u SP-1000 on 60/~0 ,sac for 3 min; a~r.,~tn to 
C.1rhopack R 220°(:; hold at 220°C 

nnntr,:,n ()\.IA 1020 � b'x2 ID; Jr. SP-1000 4~°C Cur 4 ml11; H°C/mln lo""" on 60/80 Carbopack B 220"C 

Flnn1c,1n 402) n SP-1000 on 60/80 Ambient {or 4 mln; SO"C -
Carhopack B 200°C al 8'"C/iuin; holJ at 

?00°C 

lkY lcl l-rac ka rd 4.) � S'xl/8" OD S!i; n SP- ,snc for 3 min; 8°r./~fn to 
'>YM',A + lbl',A � 1000 In 60/80 Carbopack 22o•c; 220°c for 15 mtn 
purr.,· ,'lnd rrap � B 
~.111i11ler 

11..:w!cl t-1',h.:l,.Jr<.J 8 6 I .X.2 .... lD glass; 1l 45°C for 4 min; a·c/min lo 
)f18 l SP-1000 210°C; 220°C fur )O rnlu 

6 F11111ibJ11 '1ULl � 6'x2 lJ) SS; lI 45°c for 3 mJ11; 8°C/mtn to""" SP-1000 � 'J]0°CI-' 
I-' 
N Finnigan OWA -)OR h'x:i .., II) glat;:;; ll l.i5°C for '\ min; 8°C/mfn tu 

Sl'-1000 on 60/80 Carbo- 220°C; 22o•c for 25 mln 
1iack. 8 

8 J,"J1U11!;Jll JLOO � 6'.. 1% sr-10uu un Carbo- 50°C; 10°C/m1tt to 220°c 
p,1ck 8 

Hc)\allt:I I P;wk:1rd 6'x2 ... Ill ghst.; ll 45"r. for 3 min; 8°C/m111 to 
598'.:>A SP-1000 on 60/80 Cl\rbo- 220°c 

pack B 

lU ~·tnul~.!U UWA-JO � lI Sl'-1000 65°C for 3 min; 8°C/miu to 
245°c 

JI Flnnlr,an 4071 � (). )% r.a.rhm,:,-ix 20 M un J0°C for 2. 5 rain; 10°r./1111n 
80/100 Cnrbopnck C to 22D'C; 225°C for S min 

12 � ltewlcl t l'ackard 6 u SP-1000 on Cnrbopack 45•c for 3 min; 8°C/min lo 
J96'..i + Tck.nur LSC-J 8 220°c 

I} Finnigan J200 � 6 'x2 rn gla99; 1% Ambhnt for 1 min; 60°c; for""' SP 1000 � 1 min; 8°C/mfn to 22o•r. 

II, 1-·11111J1:an OWA 1020 � b' glass; 10% SP-1000 ,~·c for 1 min; 8°C/m111 lo 
on Carbo pack B 220°c 

I\ Finnigan 3200 2. 5 � lOI SP-1000 on Ca rho- 45°C for l min. a~c/min to 
pack 8 22o•ci 22o•c for 15 min 

---cc====-==----· 

rr i.:nur y Source 
ol ~lJw.Jauh. 

Supelco (purg~~bl,· 
1;,1:.cs vrcp.ircJ ln
hc111sr) 

Sup1:lco 

Prcriarcd �fnhouse 

Sup<'lco 

5upclco 

Not spf!C if IC'd 

Supelco 

Supt:lco 

Supelco 

Pn~pan~d � lnhnu!;r 

5upelco and Analabs 

Supelco 

Prt:v,..ircd inlmu:oc 
Chrc Service Compound;. 

Supc lco 

Cal ll:r.11 10n l'oint'i 

~,~/1.) 

10, 40, 120 

40, 80, }hf) 

10, \0, 100 

20-50, 250, JOO 

30, 45, oO, 90 

25, 100, 200 

2'.>, '>0, 100 

10, 50, 200 

2, 20, ',(}, 100, 200 

10, 20, 200 

2-200 (5 � points) 

I 
ASSUDIE'd J points 

J.2-/4, b.J-141, (JJ-1410, 
320- 701 o 

20, so, 100 

1~uf!stlonnalrc stated Jllutionu were performed as specUied in the 111elhod, 
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daily linearity criteria. Two laboratories reported difficulty 

in calibrating for the dichlorobenzenes (DCB) due to coelution. 

QA/QC measures are summarized in Table 15 and included surrogate 

control charts (seven laboratories) system blanks using reagent 

water (all laboratories), duplicate analyses (seven laboratories) 
replicate injections (three laboratories) and check standards 

(eleven laboratories). 

Additional QA/QC measures included statistical data comparisons, 

comparison of surrogate recoveries to predetermined control 

limits (two laboratories), additional sample spiking (two labo

ratories) and spiking of all samples with BFB. 

~o QA/QC problems were encountered by 11 of the laboratories. 

One laboratory complained of an insufficient volume o= spiki~g 

solution for duplicate analyses. One laboratory found that 

surrogate recoveries varied due to on-column injection varia
bility of standards and recommended spiking surrogate standards 

into reagent water. One laboratory reported the loss o= the 

highly volatile gases in standards. One laboratory reported 
background problems with methylene chloride, benzene, toluene 

and tetrachloroethene. 

Six of the laboratories reported difficulties with sample purg

ing and concentrating. These included: 

• � The loss of 2-chloroethylvinyl ether in the �

Tekmar purge and trap apparatus, remedied by �

replacement of a six-port valve; �

• � Contamination by the sanple fo~ false positives 

and false negatives and high-level surrogates 

requiring extended system bakeout; 
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Lab 
Code 

l 

2 

3 

4 

5 

6 

t-' 
t-' 
+' 

7 

8 

9 

10 

11 

12 

13 

14 

1'l 

:_--;-.-= 

NP= not 

- . - ·

Surrogate �
Control �
Charts �

NP 

Each sample 

Daily 

NP 

Ila ily 

NP 

Each sample 

NP 

Daily 

NP 

On-going 

NP 

NP 

Daily 

NP 

= - :: 

performed 

__ .. 

TABLE 15. SUMMARY 

System Blanks 

Daily 

Daily 

Twice daily 

llaily 

Daily 

After standards and 
high samples 

Dally and after high 
samples 

F.ad1 shlft 

Daily 

3/day 

Daily 

Daily 

Daily and as required 

Daily 

After standards and 
high samples 
= :: . - . .:::::s-=-=-=

OF QA/QC PROCEDURES 

-~=======~-· 

Duplicate 
Analyses 

10% of sampl cs 

NP 

As required 

NP 

NP 

As required 

15% of samples 

NP 

NP �

Daily �

NP �

20% �

NP �

NP �

10% �

:: .:.--:: 

"·=-~== �

Replicate 
Injections 

NP 

As required 

NP 

NP 

NP 

NP 

NI' 

As required 
(2-] times) 

NP 

NP 

NP 

NP 

NP 

Daily 

NP 

::.....::....-= a . 

Check 
Standards 

NP 

Daily 

Daily 

Daily 

NP 

Daily 

Quarterly 

Each Hhifl 

Daily 

Weekly 

NP 

Daily 

Daily 

Each 8 hours 

---=-

1 Specified new curve daily 



• � Foaming of the "hard-to-analyze" sample (two �

laboratories); and �

• � Loss of the early eluting gases (three labora

tories). 

Instrument problems were restricted to short downtimes exper

ienced by two laboratories with no subsequent effects on analyses, 

and saturation of the electron multiplier experienced by two 

laboratories, requiring sample dilution. 

A nur:iber of laboratories experienced difficulties with inter

ferences including: 

• � Methylene chloride interferences including a 
high concentration in the industrial effluent 

requiring dilution, a concentration in the 

surrogate solution at a level of approximately 

10% of the surrogate concentrations and as an 

interferent in all analyses (three laboratories); 

• � Background levels of compounds of interest in �

the different water types; �

• � Interferences with the second and third internal 

standard peaks in high level samples; 

• � nigh concentrations of unlabeled compounds re

sulting in high recoveries of their labeled 

analogs and vice versa. 

Problems with peak identification included diffic'.llties in re

solving the DCB isomers (seven laboratories) and difficulty in 
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detecting 2-chloroethylvinyl ether (five laboratories). Two 

laboratories reported that 2-chloroethylvinyl ether coelutes 

with 2-bromo-1-chloropropane, an internal standard. One labo

ratory detected the compound in standards but not samples, while 

one laboratory could not detect it in standards or samples. 

One laboratory reported a low intensity of ~/e = 106 and inter

ference at m/e = 63 as the problem. One laboratory also re

ported difficulty in identifying tetrachloroethene in the pres

ence of high tetrachloroethane. 

Miscellaneous analytical problems included the absence of one 

or more key ions in low-concentration samples, high surrogate 

concentrations requiring dilution and compound responses above 

the linear range of the instrument. 

Recommendations were made by 12 laboratories for improving 

Method 624. These included: 

• � Using a fused silica capillary column instead 

of the specified packed column to increase 

sensitivity and improve chromatography (two 

laboratories); 

• � [sing FC-43 to tune the GC-MS system; 

• � Restricting the analysis of dichlorobenzenes �

to Method 625 (three laboratories); �

• � Preparing surrogate solutions and standard �

dilutions in methanol to diminish stability �

problems by allowing freezer storage (two �

laboratories); �
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• � Starting the spectral scan at 35 amu rather 

than 20 amu since the range of 20 amu - 35 amu 

does not provide useful data; 

• � Dilution of high concentration samples rather 

than extending calibration ranges (two labora

tories); 

• � Running low- and mid-level calibration standards 

daily in place of the three-point curve with 

daily verification and subsequent quantitation 

of samples according to the standard closest 

to their concentrations with dilution of high 

concentration samples if necessary; 

• � Doubling the temperature program rate of the GC 

to reduce analysis time; 

• � Conputing the results for Youden pairs using the 

isotope dilution method to determine the accuracy 

of isotope dilution. 

• � Determining which of the Youden pairs have 

quantitative ions that contribute to each other 

and verifying that proper deconvolution of these 

pairs is performed using the 1624/1624 formulae; 

• � Increasing the allowable relative standard 

deviation from linerity for the volatile gases 
to 20% due to greater inherent variability !or 

these conpounds; 

• � Adding charcoal to the trap to increase trapping 
efficie~cy ~or highly volatile compo~nds; 
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• Using u/e 62, ~/e 83 and m/e 166 for quantitation 

of 1,2-dichloroethane, tetrachloroethane and 

tetrachloroethene, respectively. These are oased 

on the greater abundance of the first ion allowing 

increased sensitivity and improved accuracy when 

the latter ions are used; and 

• [sing a sample size of 25 mL to increase 

sensitivity for low-concentration compounds. 
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SECTION 7 �

EVALUATION OF SURROGATE COHPOGXDS �

In order to examine the relationship between surrogate and spike 

recoveries, surrogate recoveries were correlated with the recov

eries for each priority pollutant. 

Table 16 presents the correlation matrices for the volatile 

organic co~pounds. Potential outliers were not discarded from 

the recovery data in performing the correlation analysis. The 

influence of outliers in the data were minimized by using Spear

man's coefficient of rank correlations [9], which are correla

tions of the ranks of the variables. Approximately 350 data pairs 

were used to calculate each of the coefficients. 

The correlation coefficient is a measure of tie strength of the 

linear relationship between two variables. A correlation of one 

indicates that the two variables are perfectly linearly related 

and that one increases as the other increases. A correlation of 

minus one indicates that a perfect linear relationship exists, 

but that one variable decreases as the other increases. A corre

lation of zero indicates that there is no linear relationship at 

all between the two variables. The square of the correlation 

coefficient is interpretable as the fraction of the variability 

in one variable that can be explained or predicted in terms of 

the other. 

Statistical significance is important because even if two vari

ables have no.true or repeatable relationship, a correlation 

coefficient computed from a finite sample would not be expected 
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TABLE 16. � CORRELATION COEFFICIENTS OF SURROGATE 
RECOVERIES AND SPIKE RECOVERIES 

SURROGATE 
---------------·-------------~--------

...... 
N 
0 

CllMPOLNll 

lHLOROMt. I >1ANE 
[JHOM<IMf- lliANE 
CIH OkllE TH/\N[ 
METHVL(N( CHLORIDE 
TR!CHLCROf-LUOf<OMETdANE 
I .1-CllCHI OROETJH·Nf
1. 1-Ul(HLOROCTHANC 
TRANS- I, 2 DI ChLOROE rt JENE 
CttLOfWf-OflM 
I. /-DI CHLOIWf TttANt
1 . I , I 11< I C:11LOHH' I I 1/\Nt
(AROON TC TRACI •LOR I DC 
BIHlMOD I Ctil or,OME THANE 
1, 2-Cll C:HLOfWPk()PANf
l kAN'> · 1, J OJ l.l·t OkUP,Wl'Ltll �
TR 1Cttl <HWE Ti II.I\[ �
ULNZENt
[) I tlROMOU<L OHOW[ T t iANt. �
t I ':,-1, '.j-(>l(t1L (.-HllPl-<llPrNt:: 

1, 1, 2 TRIUtLOkOETiiANE 
tlROMOFORM 
1, 1, 'J, 1-TEHIACrll OkOt.lHANE 
It- I HA(HLOIWL l t·.t- Nt
1 OJ lit.NL 
CttcORt.JO[Nll·Nl 
c ltJVL tltNZENE 
1, J-lll(HL0ll0BtN/fr-.r 
1, /-/ 1 ,4-01(111 (lkOHf-N/f-NE 

l<il NOT DETF~MINt-:1 
kl HtltNTIOI\ llMt 

IH.fENllllN 1, '}-OI ( hLORO 1,4-0ICHLORO ,-l:lHOMD-J BROMOCtii OkO f-LUORO 4 -BIHlMOf- l. UOkO
I I ML tltN!LN[ D4 l:llJ TANE DII CHLOROPR0PANE·D6 ME Ti1ANf:. -(J2 BENZENt. Bt.NZ t.N~ 

(~<INUTL:.,) (kT ND) (RT ND) (RT-NO) (RT~9.3) (llT 0 18.4) (RT~211. :n 
-------. 

'I. :J -o 'I l-1 0. 118 -0.097 -n. 1on · U. 1bb -0.249 
.1. I 0 . 209 0. 1so 0.0911 -0. 138 -o. 166 -0.265 
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1,1 .J -() 08 !J 0 196 -0.04h II CIU4 -O.O!J6 -u. 1!:,1 
1 !:, . I 0. 144 0 111 O. 2f,O ,) . Ofl / 0. 17!l ll n!> , 

1!:i 9 ll. 1t.JO 0. 279 0.206 -o.Oa4 0. I 10 -0.096 
I G. !i 0 . (lflll 0.022 0.089 O.OC9 0.008 0. 021 
I 7. U -o .llb/ 0.09!l IJ. fl /H -u ()yf:j -O.UbO -o. 1t:i!:i 
1 I 1 0 II I I) 0. 1h3 0.016 () (l /ti -o. 02!:i -0.011 
1 I } - () 1.)J I). 153 -1). 139 -L). 146 U. 10 I -n.O~!i 
1 7 2 u .OS7 0. 120 0. 107 -0.09:J -0.005 -0.051 
19 .8 -o (I 1 1 0. 189 -U.023 0.097 -0.013 - 0. 034 
22. 1 0 1 ' lJ I.I 142 0.095 ,) :))() O.U!J5 U. 1 /1.1 
II I -u (JI 2 0. 14 T -0.032 0 0 )(; 0.021 ll. l]:lf, 
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NII 0. ,1 ~-It) 0.038 0. l 74 0 129 0. I 7 4 0.221 
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to be exactly zero. For the data prese~ted in the table, a 

correlation coefficient is statistically significant at the 0.01 

level if the coefficient is greater than 0.14 (or less than -0.14). 

A significant correlation indicates a.real relationship between 

the compound and the surrogate. There is less than one chance 

in 100 that a particular one of the significant correlations 

could have occurred by random chance if the variables did not 

have an actual relationship. 

With the exception of the surrogate compound, 1,4-dichlorobutane

da, over one-half of the correlation coefficients are negative. 

Of the 76 positive correlation coefficients, only 23 of these 

(30%) are statistically significant at the 0.01 level. Figure 

1 shows a typical set of data for a non-significant relationship. 

The analysis of the surrogate recovery data from the interlabora

tory study do not indicate strong relationships between the 

recoveries of the surrogates and the recoveries of the compounds 

o= i~terest. For only one compound (1,2-dichlorobenzene/ 

1,4-dichlorobenzene) was a surrogate identified that could explain 

greater than 10% of the variation in the recoveries of the 

compound. 

These results do not ioply that surrogate/compound relationships 

do not exist. As long as the recoveries o: a compound remain in 

a state of statistical control, then the variations in recoveries 

are expected to be random. The variation of the test methods 

(coefficient of variations generaily greater than 20%) ma~e it 

di:ficult to observe surrogate relationships with a "narrow" 

range of recoveries. In order to establish and quantify su=ro

gate relationships, it is necessary to purposely decrease and 

increase the compound recoveries. This, o= course, was contrary 

to the obj ec.tives of this inter laboratory study. Further inves

tigations of various statistical approaches for the evaluation 
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SPIKE RECOVERIES VS SURROGATE RECOVERIES (-1.) 
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of surrogate compounds will be implemented and reported in a 

separate report at a later ti~e. 

For volatile organic compounds eluting up to 15.7 minutes, 

4-bromofluorobenzene tends to have the highest correlation 

coefficient. For compounds eluting after 14.3 minutes, 

l,4-dichlorobutane-d 3 generally has the ~ighest correlation 

coefficients. Correlation coefficients for compounds eluting 

between 14.3 and 15.7 minutes are not significantly different 

for the two surrogate compounds, 4-bromofluorobenzene and 

1,4-dichlorobutane-d,. 
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APPENDIX A �

STUOY ON FALSE POSITIVES AND FALSE NEGATIVES �

A small study was conducted on a very challenging sample· to deter
mine the extent of false positives and false negatives. An 
industrial effluent water was supplied to the participants in the 
study by Radian. The sample contained both priority and non
priority pollutants. Table 1 shows the number of false positives 

and number of false negatives for the hard-to-analyze sample using 

the following definitions: 

1) � A compound is considered present in the sample if one-half or 
more of the laboratories (seven or more) quantified the compound 

at greater than 1 µg/L. (For these compounds there is potential 
for false-negatives.) 

2) � A compound is considered not present in the sample if less than 
one-half of the laboratories reported the compound at greater 
than 1 µg/L. (For those compounds, there is potential for 

false-positives). 

3) � A reported value is only considered a false-positive if it was 
reported at greater than 1 µg/L. 

using these definitions, eight volatile organic compounds are 

present in tne sample. For these compounds, there are a total of 24 
false negatives (twenty percent of the possible results). There are 

also eight compounds which were reported by less than half of the 
laboratories (but reported at >1.0 µg/L by at least one labora
tory). For these eight compounds, there were seventeen false 
positives (14 percent of the possible results). 
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TARLI'~ A-1. FALSE POSITIVE 
SAMPLE RESULTS 

AND 
FOR 

FALSE NEGATIVE STUDY 
THE VOA FRACTION 

LABURATUHY 
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TABLE A-2. STATISTICAL SUMMARY OF THE FALSE POSITIVE AND 
FALSE NEGATIVE STUDY FOR THE VOA FRACTlON 

t.OMl-'llUNO 
NU. (It \.'Al lit'-., 

1Jt ru. nu 
1,1). 
NOi 

llr VAi Ur~ 
Urlt-CltD 

QUA, I TAT I VE 
PElffOllMANCE • 

r A1 ~r rAI \t 
l>lh I TI VE:, NlGA I I VL \ 

BENl[NE 
CIH OIWHlf<M 

1 ~l 

10 
0., 0 

CI S-1 ,:i-lJIC11Lllf<01'f<0Pt-Nr I 14 
METHVI fNE CHLORIDE 14 I I 
TOLU[N[ I'.:> 0 u 
I, I OICIILOROE fll[NI: 14 
2 U1L0RtlHYLV!NYL f:T11Lk 14 

r-' 
N 
co 

• IF MOflE THAtl HALF Or ltlt LAEHH1ATOf<i[S QUANTITATl:D THE COMPOUND AT >IU UG/1. Tr1EN Tr•I: C:Ot,IPOUt<O 
IS CON~IPrRE[J PRr;,ENI IN Tri[ ;,AMPLE (i>OltNT IAL FOR FALSE NEGATIVtS). OTt1EHWISE !JI[ 1.0MPOLN'.) 
IS NOi Cl'N,lllrkfD PRE:,ENT It< llir SAMPI r (POTtNflAL rOR rALSt POSITIVES). 



APPE~DIX B �

RESULTS OF GC/MS FEASIBILITY STUDY �

To prove the feasibility of the study, Radian analyzed the Youden 

pair ampules spiked into water using the same procedures for the 

participating laboratories. Figure B-1 presents the total ion 
scan for the 1-2 Youden pair sanple. Retention times for the 

sample and the Qasses used for both qualitative and quantitative 
analyses are given in Table B-1. As shown, the total ion scan 

provides well resolved peaks with little difficulty in inter

pretation with the exception of 2-chloroethylvinyl ether which 

decomposed in the solution and 1,2- and 1,4-dichlorobenzene 

which coelated 1. 
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FIGURE B-1. � ,:'OTAL IOLJ SCAN OF TnE 1- 2 YOUDE~ 
PAIR FEASIBILITY SAMPLE 

SAMPLEt METHOD 624,SPIKING COMP0S*1-2C5UL/SML>~OTAL RUN TIME CMIH)t 
35 

FRNa 10875 TOTAL NUMBER OF SCANSt 750 
LARGEST PEAK SCAN NO.t 283 LARGEST PEAK ABUNJ). s 1'48840 
LARGEST PEAK RET. TIME(MIN>t 13,cS TOT. RUN ABUND.t S.8212aE+06 

SCANa � 100 200 300 "400100 , , , , 1 � , , , , 1 , , , , 1 , , , , 1 , , , , I , , , , I , , , , 1 , , , , 1 , , 

se 

- 0 18 

SCAN: � 500 600 700 
100 � ,1,,,,1,,,,r,,,,1,,,,1,,,,1' ' I I I I 

50 

26 as � 30 32 36 38 
I 

Ret.ention Time (m1n) 
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TABLE :0-1. RETEl\TION TI!-1ES A..'ID MASSES FOR VOLATILE COMPOUNDS 
(1-2 YOL'DE~ PAIR FEASIBILITY SA}'.PLE) �

Con:pound Retention Time Q/e 

3romodichloroaethane· 

3romoform 

:aroaomethane 

Chlo roe thane 

2-Cjloroethyl Vinyl Ether* 

Chloroaethane 

Dibromochloromethane 

1,1-Dichloroethene 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloro?ropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl Benzene 

~ethylene Chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

1,2-Dichlorobenzene** 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene** 

Trichlorofluoromethane 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroforn 

Trans-1,2-Dichloroethene 

Toulene 

*DecoQposed i~ the solution mixture 
**Com?ounds co-eluted fron the GC column. 

10.5 127 �

15.7 173 �

1.6 94 �

2.5 64 �

14.5 63 �

l. 2 50 �

13 .1 127 �

5.8 96 


6.8 63 �

8.5 98 �

11. 9 63 �

13. 3 75 �

12.2 75 �

22.5 106 �

3.8 84 �

18.0 83 �

18.2 164 �

9. 7 97 �

13. 3 97 �

12.7 130 �

30.3 146 �

29.4 146 �

30.3 146 �

5.3 79 �

13.2 78 �

10.1 117 �

20.7 112 �

7.9 83 �

7.6 96 


19.5 92 �
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APPENDIX C 


RAW DATA 


(Corrected for blank values for each laboratory) 
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Al'IPUL NO: 
TRUE CON(; 

LAil NUMi.l[R �
1 �
2 �
3 �
4 �
5 �
6 �
7 �
e 
9 �

1 D �
11 �
12 �
13 �
14 �
1 5 �

OISTJLLED 

1 �
1C.B �

1J.7 
15. ·'.) • �
11. 6 �
11. R 
9.7 
9.) 
9. 7 * �

12.7 �
1 i, • 1 �
1 0. '3 �
1 3 • 3 �
12.2 �
12. 3 �
35.7• �

5. 1 • 

wAlER 

2 �
12.'J �

1.9• �
1t.7• �
12.2 �
10.7 �
11. 3 �
1 2. 1 �
7.6• �

14.3 �
14. 1 �
13. 3 �
11.6 �
14. 1 �
17.6 �
1 :! • 3 �
17.2 �

TABLE C-l 

tNVJRCN~ENlAL MO~JTORING AND SUPPORT LABCRATO~Y 
OFFICE Of RESEARCH AND DFVfLOPMENT 

ENVIRON~fNTAL PR0Tt(1ION AGENCY 

u Ef'A METHOD 624 VALJDATJON STUDY - PllRGtA!lLES •• 

RA~ DATA FOR BENZENE ANALYSIS 6Y wAT[R TYPE 
LOW YOUDEN PAIR, UNITS - UG/L 

lAP WAHR SURfACE WATER INDUSTRIAL EffLU~NT 

1 �

9.t �
13 .8• �
11. 3 �

7.2 
11 • /l 
9.9 
t. 5 • 

13.2 
13.4 
12.c 
12." �
12. 2 �
12.9 �
3f..4• �
14.4 �

2 �
12.Q �

1 :'. 1 �
15.9• �
1 2. 8 �
15.9 �
1C.IJ �
1 1 • 1, �

11. 9 * �
1 2. 2 �
14.7 �
1 1 • 3 �
10.8 �
1 2 • 4 �
21..3• �

5 • 4 • �
1 5. 1 �

1 �
1C'.8 �

1 1 • 0 �
11 • ~ 

13 ·" 11,.e �
E', • 9 �

11. C 

13. 2 �
12. 5 �
11. ~ 
1C.6 
1c.2 
19.7• 
14.8 
9.3 

2 �
12.0 

1 ;? • 2 �
H.? �
12.9 �
12.3 �
11 • 1 �
10.c �
11.0• �
12. 5 �
14.0 �
11 • 5 �
1 1 • 7 �
14.8 �
16.7 �
1 5. 3 �
11. 8 �

1 �

9.9 
1?.?• 
9.4 

17.9• 
0.0• 
8. !l 
'! • "i. �

14.8 �
12.R �
10.6 �
11 • 4 �
10.~ �
1~.9 �
10.s �
9.0 

,.. �
1 2. '.'J 

1 1 • 1 �
1 7.? • �
3. 9. 5 • �
1 3. 3 �

1 (,. 7 �
9 • 5 • �

1 5. 6 �
14.9 �
11 • 6 �
11. 1 �
12.s �
11. 8 �
1 3. 1 �
1 2. 5 �



TARLE C-2 

E"lVll<CNMlNTAL MONITORJNG At-.D SUPPO liT LAFORATORY 
OFFICE Of RfSEARCH AND DEVfL0PMlN1 

1:.NVIRONMENTAL PROTECTIOt-. AGENCY 

•• [PA METHOD 624 IIALIDATICN STUDY - PURG[Af:sLES • • 
RAloi DATA FOR BfNHNE ANALYSIS BY WATER 

MED l U"i YOUOEN PAIR, UNITS - UG/L 
TYPE 

DISTILLED WATFR TAP WAT[I< SURFACE WATER It.OUSTRIAL EFFLUE~T 

AMPUL NO: 
TRUE CONC: 

3 
114.0 

4 
120.c. 

3 
114. G 

4 
12c.o 

3 
114. C 

4 

12c.o 
3 

114.C 
4 

1.: Cl. u 

t-' 
w 
4" LA E, 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 J 
11 
12 
1 3 
14 
1 5 

NUl'IFH R 
114. :J 
136.0• 
117.7 
1.J9.3 
1 u 5. 1 
1 .)7. '3 

76.E• 
1 2 3. 9 
136. '.) 
1QB.3 
127. 1 
147.J 
11 2. 4 
?07.9 

31.0 

1:6.1 
144.7• 
12l.5 
129.6 

96.& 
89.3 
99.S• 

117.9 
146.C 
1:i6.4 
1C3.4 
141.G 

• 
125.0 
1 5 3. 1 

132.1 
131.6,t 
122.8 
1:JJ.1 

', 6. 1 
94.7 
8E.3• 

1C7.7 
139.!' 

92.7 
124. 9 

9S.O 
~n.4• 
159. 9 
155.7 

11C.C 
169.3• 
1 2 2. 1 
14 S. 5 
101.8 

r; 6. e 
91.r• 

14C.9 
146.0 
11 C. 3 
127.1 
144.J 
12c.s 

91.8 
1U .2 

113. C 
133.4 
121. 3 
2C6.8,. 
102.1 

92.B 
138.7• 

14P..3 
128.C 

91 • 4 
97.4 

127.( 
1 5 P. 7 

134.3 
8 3 • 3 

119.C 
135.7 
13(.8 
15R.1 
114.0 
113. 3 
92.7• 

122.6 
132.0 
1 Q;:>. o 
1oc.2 
146.~ 
14ll.9 
14~.7 
102.9 

10?.7 
13c;.e• 
12 5 • 7 
12r.Fi 

76.e 
98.1 

1Q3.0• 
11,4.8 
144.0 
1 (Jt, • 3 

74.3 
1C,4 • 0 
1 C,8. 8 
122. 3 
113. ~ 

11 4. 3 
1 ..>3.9• 
l',6.3 
19C.8 
93.8 
77.5 
97.7•

1.3~.' 
149.C 
99.7 
97.2 

147.G 
0. (1 • 

11 ~ ~ 7 
9 6 • r; 



AMPUL NO: 
TRUE CON(: 

LllR NUl'IB[R 
1 
2 
3 
4 

5 
6 �
7 �
8 �
9 �

1 ~ 


11 �
1 2 �
13 
14 
1 5 

DISTILLED 

5 
1.8'.l.'; 

446.iJ 
640.5• 
412. 5 
511 • 7 
416.1 
333.3 
136.•}• 
loOS.3 
383.J 
335.7 
~70.'J 
S11. 0 
222.1 
536.(' 
59&.6 

WATER 

6 
432.C 

t.09.C 
715.7• 
361. 9 
4 3C. i. 
329.ll 
244.3 
186.:l• 
396.7 
397.~ 
283.3 
406.C 
466.IJ 
282.1 
358.5 
14S.7 

TABLE C-3 

ENVIRC~~ENTAL MONITORING AND SUPPORT LArOAATORY �
OFFICE Of RESEARCH ANC DEVELOP~ENT �

ENVIRGNME~TAL PROllCllON AGENCY �

•• EPA ~[THOD 624 VALIDAllO~ STUDY - PURGEABLE5 ** 

RAW DATA FOR BENllNE ANALYSIS BY WATEN TYPE 
HIGH YOUDEN PAIR, UNITS - UG/l 

TAP WAH.R SURFACE WATER INDUSTRIAL EFFLUl~T 

5 
4~C.C 

< - " r 
_, '·- .
t71.5• 
:! 9 < • 5 
444.C 
3E9.8 
? 41 • Q 
161.C• 
354.? 
35~.c 
294.2 
5~7.0 
~it. C 
429.<, 
4 71 • 9 
384. 7 

6 
432.0 

37(.0 
569.8• 
38(.7 
523.lj 
4 2 7. 8 
243.0 
1b5.C• 
42F.P 
3 S:::. 0 
256.7 
483.J 
5,C.O 
366.9 
391..C 
668.4 

5 
loeO.O 

443.C 
714.2 
39P.2 
524.5 
424.0 
222.~ 
238.C• 
425.7 
266.0 
274.1 
414.Q 
~3~.IJ 
3 3 2. 6 
263.9 
346.1 

6 
432.0 

382.C' 
569.4 
3 81 • Q 

2hG.5 
36t-.G 
352.3 
188.C• 
4 S 1 • 8 
277.0 
27C.8 
362.0 
427.0 
3C7.6 
48(.~ 
4 4 l.. 6 

5 
480.0 

4U,. 7 
74~.5· 
:!BF .R 
465,R 
4 46 • II 
2 9 ~. ':l 
185.(·• 
443.2 
2 88. '.' 
289.7 
422.0 
t C'.J. C' 
"1' 5 3. 5 
443.1 
370.8 

6 
4.32.C 

41('.3 
6Jl..9• 
362.1 
6J3.9• 
276.1-'. 
2 91 • E 
181.G• 
l.15.2 
29f.: 
24 7. 2 
3 61 • 0 
4 4 1 • C 
265.5 
3G4.C 
307.5 



TABLE C-4 

E.",iVIROt..l"IENTAL MONITORING AND SUPPOIH LAl30fiATOf:Y 
OFFICE OF RESEARCH ANO OFVFLOP"ENT 

[NVIkON~ENTAL PROTECTION AGFNCY 

* .. E. PA r-',[ THOO 624 VALIDATION STUOY - PU~GEALlllS •• 
R,. ,., OA 1A FOR UROMODICHLOROMETHANE A~ALYSIS PY 

LOW YOU OEN PAIR, UNITS - UG/L 
-.i,.TER TYPE 

OISTILLEC, WAHR TAP WATEr; SURFACE Wt.HR li',;OUSTRIAL l f FL uu; T 

AMPUL NO: 
TRUE CONC: 

1 
8.0 

2 
9.2 

1 
R.C 

2 
c;.2 

1 
P.2 

2 
9.2 

1 
8.0 '<J.2 

t-' 
w 
CJ' 

LAA NU"lfH R, 
2 
~ . 
4 
5 
6 
7 
e 
9 

10 
1 1 
1 2 
n 
14 
n 

G.3 
('. ,., .. 
7.4 
9.3 
9. 1 
4.7 
6.5 
7.'3 
9.9 
6.8 
7.2 
4 • " 
9.~ 

10.4 
19.9• 

5.6 
12. 1 

6.3 
7.5 
5.6 
4.2 
3.9 
6.58., 
R.O 
6.2 
6.5 

1 1 • 2 
8.2 
9.3 

2.9 
O.C:• 

2~.8 
, s. Q 

C' • 9 
4.6 
~.o 
7.6 
9.? 
P,,. 2 
r: • r • 

2,: • Q 

11 • 3 
!:.C• 
e. ~ 

1?.E 
1 r. 4 
Z C • 6 
11. .~ 

~. 4 
p. 1 
7.2 
7. 5 
f. 7 
7.4 
4 • 3 

17.'} 
H. 7 
(.0• 

1C.6 

6.C 
5 • 1 
7. 1 
5.4 
p • 3 
6.5 
5.6 
7.6 
3.9 
/I • !i 
7.3 
?.~ 

15. 2 
8.8

13." 

2.0 
4.~ 
6.3 
Q.C 
3.8 
p • ;? 

5. 1 
5.7 
8.G 
7.7 
6.6 
6.1 
9.2 
P.J 
9. 1 

6 • '3 
3.4 
6.8 

11 • 8 
6.9 
6 • " 
~ • 0 
Q • B" 
9. 1 
Q.:J 
8 • ~ 
6.5 
~. • C 
7.3 

'30.2• 

4.5 
3. e 

, , • 6 
1 3 • 7 

0 , ~.. 
I. • E, 

~. 1 
7. 6 • 
p • 7 
7.5 
6.C 
3.9 
7.2 
7.2 
3 • 5 



TABLE C-5 

ENVIrc0"1"'ENTAL MONITOR ING ANO SUPPORT LABORATORY 
OFFICE OF RESEARCH ANO DEVFLOPMENT 

ENVIRONMft,;TAL P R O TE C T I OPl AGENCY 

•• lPA METHOD 6'i:.4 VALIDATION STUDY - PURGEAPLES • * 

RAW DII TA FOR BRC~0D1CHL0R0METHANE ANALYSIS AY 
MEDIUI" YCUDEN PAIR, UNITS - UG/L 

WAT[R TYPE 

DISTILLED WATER TAP WAH.w SURFACE Ir/ ATER INDUSTRIAL EFFLULNT 

A1'1PUL NO: 
TRUE CONC: 

3 
12 '.:'. 0 

4 
114. G 

3 
12.:.c 

4 
111..J 

3 
120.2 

4 
114.0 

3 
120.0 

.. 
11 4. J 

I-' 
l,.J 

-..J 
LAA 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
1 2 
13 
14 
15 

NUMBER 
156.() 
14 3. '.l 
124.ti 
1'39 • 7 
141o.'.l 
66.6• 
92.2• 

132.4 
144.J 
1"0.8 
117. 6 
16t.C 
13 7. 4 
146.3 
134.7 

77.6 
75.9 

102.c. 
89.9 
76.6 
63.0 

111. 0 
9 3. c, 

112.0 
1J2.1 

97.S 
13 2. 0 

• 
146.3 
129.6 

177.S 
,41.2 
146.!< 
122. 2 
116. 7 
1ce.(; 
1oi..c 
151 • 2 
14!.C 
124.4 
96.J 
97.6 

380.3• 
142.3• 
189.6 

7~.9 
84.1 

11(. 8 
6 5. 1 

6 2 ·"1s.e 
92.3 
7c,. 2 

12:.;, 
124.9 

9C.5 
1 3 :! • J 
104.7 

1 ~. 9 • 
1~~.s 

137.C 
157.3 
129.8 
13G.C 

74. 3 
112 • 6 
1QS.C 
145.4 
127.C 
1 29. 4 
112. 8 
137.0 
194. ~ 
153.8 
12C.6 

91 • 1 
70.1 

120.7 
7C.6 

111 • 0 
t.4.3. 
96.4 
71 • 4 

12~.'.l 
1D5.4 
9e.4 

131. G 
122.7 
131. 3 
143.t 

1 2~. n 
122.7 
111.11 

62.R 
129.0 

O.O• 
119.(' 
151.1• 
151 • J 
137.7 

8 '! • 2 
1C9.Q 
1 24. 6 
135.? 

94. :! 

74.2 
56.4 
62.9 

11 3. 9 
11 2. 0 

50.6 
92.t. 

143.5• 
1 2 ~.: 
1G5.1 
99.2 

151. C 
Q.C• 

102.1 
125.4 



TABLE C-6 

lN\111,0N~ENTAL MONITORING AND SUPPORT LABORATOf.Y 
OFFICE Of RESEARCH AND CEVELOP~ENT 

E... \IH<ON~ENTAL PROTECTION AGENCY 

•• EPA 11',E THOD 624 \1Al1DATJ0"1 STUDY - PURGE.A13L(S •• 
RAW DA TA FOR OR0~0Dl(HLOROMETH.ANE ANALYSIS BY 

HHH YOUCEN PAIR, UNITS - U(, IL 
,JA Tl k TY Pt 

DISTILLED wATEli TAP WA TE Ii SURFACE WATER INDUSTRIAL EFFLUl~T 

Al':PUL NO: 
HUE CONC: 

5 
432.'.l 

6 
480.C 

5 
432.(' 

c 
48(.') 

5 
4 32. 0 

6 
48 r,. 0 

5 
432.Q 

, 
" 

48 C. Q 

I-' 
w 
(JO 

LAB 
1 
{ 

3 
4 
'i 
t, 
7 
P. 
9 

10 
11 
12 
13 
14 
, 5 

NU~BER 
41,3 .o 
7()2.1 
415.2 
365.9 
4 8 5. '.) 
459.0 
21r..o 
717.3 
403.0 
528.3 
424.0 
459.0 
261, .4 
t. 53. 2 
~32.1 

473.C 
723.4 
451.5 
472.1 
333.C: 
l.43.C 
3t.1.(J 
535.6 
6(1.Q 
516.2 
4l3.G 
519.[ 
3E6. 3 
417.6 
389.1 

'461:.8 
t.l? .6 
4 21 • 5 
3 6(j,. 2 
3tG.7 
422.0 
:!3C.Cl 
536.5 
502.C 
5 7 5. 1 
685.2 
42t.": 
~:J9.7 
'!52.8• 
t.ae.c; 

474.7 
63(.9 
493.4 
s3e.s 
361.7 
529.0 
37('.') 
6 C 1. 4 
4!i5.Q 
497.3 
7 9 4. 2 
6 5 C. '.' 
4 7 !I. 2 
334.9• 
593.3 

4 48. '.: 
666.6 
4 u4. o 
271.Q 
256.C 
384.C 
4 76. ,J 
414. 3 
390.C 
530.2 
399. C 
4 54. C 
382.t 
26C.2 
555.t 

483.[i 
723.7 
508. 5 
319.8 
522.0 
4C9.0 
402.S 
577.7 
4 4 3.:::, 
519.9 
43C.O 
475.C 
475.2 
510.2 
559.7 

412.[i 
737.3• 
382.6 
262.7 
4 7~. C 
'131.(' 
3L.5.(. 
581.1• 
378.1 
482.3 
4C2.J 
531.G 
379.1 
"1,7f,.7 
439.9 

379.G 
648.4 
1.95.1 
477.2 
358.C. 
s.. 3. C 
367.C 
597. C• 
54t.G 
627.7 
431.•J 
44f.C 
3 61 • 3 
329.3 
73S. 5 



TABLE C-7 

ENVIRON~ENTAL ~ONITORING ANO SUPPORT LAPOAATORY 
OFFICE OF RESEARCH ANO DEVfLOP~ENT 

ENVIRONMENTAL PROTECTION AGE~CY 

•• EFA METHOD 624 VALIDATION STUDY - PURGEA8LES •• 

fiA~ DATA FOR BRO~OFORM ANALYSIS BY WATER TYPE 
LO~ YCUDEN PAIR, UNITS - UG/L 

DISTILLED WATER TAP 'olATER SURFACE WATER INDUSTRIAL EFFLUE~T 

Al",PUL NO: 1 £ 1 -
' 1 2 1 2 

TRUE corH: 9.lj H'. D 9.Q 1C. G 9 • Cl H'.O 9. Cl 1 0. S 

LAB, NUY!H R 
7.6 9.E p. 2 1C.8 .r.7 9.2 8.<; 

2 9.9 1 3. 1 F.I.(' 14.6 7.C 12.9 7. 5 1 3. 4 
3 7.6 7.2 6.2 Po • r: 5. 7 6.2 6.(\ ~ • 2 
4 3.9• t:.t• 4.1:• 3 • 4 • 10. 1 9.4 t:.6 7.4 
s 
t, 

4.2 
r.C• 7. " 

2 • f: 
6.4 
O.C• 

e.2 
C.'.:• 

6.0 
3.t 

5 • I, 
C. 1') • 

2.9 t.9,.9 
7 3.7 3.4 3.8 2.3 1.9 2 • "I ~.9 
8 5.9 E. 1 S.9 9. 6 ~. 1 7.0 7. 3 
9 9.5 11 • ~ 7.5 19.7 9 • IJ 9.7 ~ • 5 1 2. 2 

, 0 , , 
, 2 

8.S 
8.1 

11 • J 

1 4 • 1 
9. 1 

1 C. E 

E.7 
'j • 2 

14.7 

Q.7 
t • (\ 

1,.2 

13 .1 
8.4 
9 • S 

11.4 
8.3 

1 1 • 2 

9.2 
8. ~ 
7.3 

,cs 
I! • 9 

1 2. 4 
13 11 • 1 1C.8 11.C 2 I. • 3 9. 1 B.5 6.2 4.9 
11. 11. S 13.5 4 P. • 3 • 11. 3 10.8 1C. e, 7.3 9.E! 
1 5 56.1• 5'4.3• 7 • 3 2 4 • 4 12C'.4• 1S. 4 l7.8• 4 • , 



TABLE C-8 

Et-.\1 I RClld''f.NTAL 1".0,..JTORJl\4G A"'O SUPPCRT LAPORATO~Y 
OFFICE or RESEARCH ANO OfllELOPl'lENT 

[NVJRCN~[NTAL-PROTECTJON AGEI\ICV 

•• EPA Pl:E TtlOO 624 VALIDATIOI\ STUDY - PURGEAOLES •• 

R1'"' OAH FOR 
MEDIUM 

l:lHOMCFORI" Al\4ALYS1S 
VOUOEI\ PAJR 1 UNITS 

BY IJAlER 
- UG/L 

TYPE 

DISTILLED I.AT El< TAP I.ATER SU!HACE WATER INOUSTl<IAl EFFLUENT 

Ai'1PUL NO: 
TRUE CONC: 

3 
95.G 

4 
1::;o.r 

3 
-;~.': 

I, 

1c~.c 
3 

95.C 
4 

1CG.C 
3 

9S.O 
4 

,cc.c 

I-' 
+" 
0 

LAB, 
2 
3 
4 
5 
t: 
7 
13 
9 

., (1 

11 
1 2 
1 3 
14 
1 5 

NU"£,[R 
1J l • J 
10t..7 
11 5. 4 
~ 3. 4 • 

1C&.C 
29.1• 
77.6 

11 5. 1 
1Jl'.Q 
11 2. 3 

97.6 
123.8 
127.3 

91 • R 
1 21 • 9 

46.3 
46.2 
44.C 
39.C• 
41.8 
14.C 

116.Q• 
56.2 
~4.7 
5 3 • 6 
61.4 
73.2 

• 
7 '5. 8 
39.C 

121.4 
E~ • 5 

11 3. 7 
59. E • 
9 5 • 9 
72.6 
95.9 

H,4 .? 
192.2 

P, P. • 3 
~1.9 
69.1 

~75.7• 
? 18 .ll 
13t.'.: 

4S.1 
t "'!. 6 
~ 7 • 4 
27.2• 
3 5 • 7 
35.1 
3S.fl 
4~.3 
55.1 
7<;.9 
42.4 
E4.9 
5 ~ • , 
6(.3 
8 <; • 5 

134.C 
1C7 .• I' 
1C7.6 

86.8 
7C.4 
t. 2 • 6 
8 f. • S 

149.6 
1 G 1 • 0 

83.5 
1C3. 1 
101..r: 
1.34.2 
111 • S 
1.:: 5. t 

42.9 
54.6 
65.2 
44.9 
46.P 
23.9 
51. 5 
46. 8 
46.7 
44.3 
72.8 
81.7 
51.6 
84.7 
75.2 

102. ~ 
1 2 C. ~ 

6S.1 
7~.8 
8 ~ • g 
B7.2 
94.8 

120.8 
1 a,. o 
1 o s. a 

613. ! 
77.9 
9t..5 

112. C' 
6~.6 

i. e • i; 
47.r; 
17.6 

1 3 3 • 3 
45.1'. 
1 4 • 1 
49.5 

1 H. 6 
6 C. 7 
39.6 
7!'.C 
~7.4 
27.2 
4 7. 1 

2H.C• 



IIMPUL NO: 
TRUE CONC: 

LAB NU"1[HR 
1 
2 
3 
4 �

5 �
6 �
7 �
B �
9 �

1 0 
11 
1 2 
13 
14 
1 5 

DISTILLED 

5 �
40(.,.C' �

4~P.G 
564.5 
47C.4 
292.3• �
:!9b.:; �
56C.O �
532.0 �

1t03.2• 
374.'J 
-i!iG.6 
434.Q 
l.1]7.'J 
3 5 '.:. J �
448.9 �
l.9E.4 �

WATER 

374.C 
564. 9 
439.1 
364.3• 
3C.5.r' 
519.C 

495.9 
459.C 
373.9 
3 61 • 8 
34b.( 
4 21.. Z 

M:4. 7 

TABLE C-9 

[NVJRCNMENlAL ~ONllORING A~D SUPFOPT LAFORATOPY 
CFFICl OF RESEARCH AND DEVELOP~E~T 

ENVIRONMENTAL PROTECTION AGFNCY 

•• EPA ~ETHOD f24 VALlDATIO~ STUDY - PURGEAbLfS •• 

RAW DAT~ FOR CRO~OfORM ANALYSIS 6Y ~ATER TYPE 
HJGH YOUDEN PAIR, U~ITS - UGIL 

TAP I.AHR SURFACE WATER INDUSTRIAL EFFLUE~T 

s 5 6 b 
4,JC.C 400. D 36C.C 36 0. C 

4C5.C 371.7 489.C 3CC.C' 425.C 395.0 
s:6.4 4 c;- 3. 2 ~93.7 572.4 f04 .6 Sd2.C 
46~.9 44~.6 479.3 45?.9 4 3 4 • 3 285.7 
296.~· 2c;.c;.,. 355.2 254.5 3 C 1 • r 469.t 
362.C 
t9e.o 

~14.~ 
685.S 

271 • C 
4 73. C 

361.C 
53(.0 

~ 91 • C 
t:57.1 

295.G 
isoe.c.• 

6 :J4. G 481.8 1C25.C• 6CS.C 581. .c 4C,4.(, 
7~0.1 S~:!.8 487.C SC8.S 683.2 463.2 
e.18.2 384.2 3C7.C 3 31. • 0 :!, 41 • C 44~.c 
4 5 :! • 2 3C7.8 3C4.1 2911.8 4 C" • '>i 29 0. 9 
443.Z 467.2 411. ·~ 3411 • ::,, 4C5.C' ~ 19. C 
415.0 56 5. j 411.0 33!.l.C• l.(;8. 0 ~ ~ 7. 0 
726.C 443.5 4t;6.8 4.37 .8 27C.1 3 4 1. 6 
416.;: 
455.f

345.0 
722.6 

2t<C.e 
797.6• 

4C'i.2 
417. 5 

"t 6 C • 5 
1 u., 2 9 9. 5 

,~17.1• 



A".PUL NO: 
TRUE COr-..C: 

LAP Nur;;AER 
1 
2 
3 
4 �
5 �
6 
7 
8 �
9 �

1 G �
11 
, 2 

n 
14 �
1 5 �

DISTILLfCJ 

1 
1 r. 1 

1r.4 
6.6 
4.J 
4.9 
G • :J • 
I, • 4 
4.4 
t, • 5 
4 • 5 
6.J 
8.4 
7.5 
7.2 

21. 3 • 

i.ATER 

2 
c; • 1 

2.9• 
E.8 
6.2 
2.9 
7.4 

:!4.5• 
2.C 

16.4• 
5. 3 
6.~ 
4.9 
7.2 

21.9• 
4.6 

12.;: 

TABLE C-10 

[NVIRC~~ENTAL rc~IlO~lNG A~C SUFPORl LAfORAlORY 
uFFICE CF RESEARCH ANC OEVELCP~ENT 

f~VIRON~[~TAL PROTECTION AGENCY 

•• [PA rETHOD t24 VALIDATIO~ STUDY - PURGEA~LES •• 

RA~ DATA FOR BRr~O~ETHANE ANALYSIS BY ~ATER lYPE 
LOW YOUDEN PAIR, UNITS - UG/L 

TAP WAT[r; SURFACE WATER INCUSTRIAL EFFLUENT 

1 ' 1 2 1. {. 

1[ .1 9 • 1 10.1 9. 1 10.1 9. 1 

3.6• '. 6. 3.9• 2.9• :! • 5 • 4.2• 
9.C 7.6 9.0 ,c.s 6. S 8.5 
6.2 5. 8 6.~ 6. 1 ~ p 

; .. 1 3. 4 
3. ~ 4.1 3.3 6.4 c; • 1 8.C 
3.5 4 • 1 "·" 2.s 9.0 O.C• 

47.9• 14.3• 3 ';. 0 • 3 0. 1 • 
c. 3 3.8 2.2 ... 1 2.6 
I, • 3 
6.3 

8 • 8 
6.1 

10.1 1 7. 3 • 
s • F, 

4. :! 
6.7 

8 • 7 7.4 5.7 e • 4 s.c 
0.9 5.R 5 • ".' 5 • 1 I, • 7 
7 .4 ~ • 2 7. 1 5 • 6 f • ~ 
7.t 1(.3 16.0• 6.4 7.5 c.·J• 

2?. 4 • 
11 • 1 • 

I, • 9~-~· 6 • ( 
1.c 

5. C 
~ • I, 

'2 • 7 
~ • r:' 

I, • F, 

9.3 



TABLE C-11 

i:NVIRCN~ENlAL rONITORING A~D SUPPORT L1'E<CRATCkY 
OFFICE or IH:SEARCH AND DEVfLCFl"Ud 

E.NVJRCl'."'[NlAL PROHCTION -.GEr,.(y 

.. * EPA METHOD t24 VALIDATION STUDY - PURGE AGL ES •• 

RAw I} AT A FCR eRO~OMETHANE ANALYSIS IJY WA HR 
M~OJUf" YOUOEN P.e.JR, UN ITS - UGI L 

TYPE 

OJSTJLLED WATER TAP WATER SURFACE WAT[ll llllCUSTRIAl EFFLUE.NT 

AMPUL NO: 
TRUE CONC: 

3 
152.J 

4 
144.rJ 

3 
152. 2 

4 

144.') 
3 

152.C 
4 

144.0 
3 

152.(' 
4 

144.~ 

t-' 
+'w LAF 

1 
2 
'3 
4 

5 
t 
7 
8 
9 

lC 
11 
1 2 
13 
14 
1 5 

NUMBER 
5 B. 1 • 

157.3 
11 1 • 3 
64.6 

1 C4. Q 

426.'J• 
67.7 

157.:J 
96.9 

120." 
123.8 
149.C' 
1J5.7 
1.:: c,. 4 
152.2 

42.5• 
7C.8 
7C.7 
li4.!l 
5 1. 5 
5C.1 
fi 1 • 2 
6C:.~ 
9 5 • 't 
75. 8 
E3.7 
9l.7 

• 
55.2 
76.7 

!;I 4. 4 • 
11.1., 
119. 1 

77.7 
t:1.9 

7H'.f1• 
78.C 
e :! • 7 

111 • C 
114. 2 
12':.C 

57.8 
:!6'.: .l• 
145.4 
167.1• 

47.5• 
t~.6 
62.9 
o4.r 
4 <,. 2 

45t.J• 
65.8 
63.9 
97.9 
95.6 
69.1 

, u. ".' 
&4.C 
oC.3 

12',.9• 

l 8. 5 • 
122.t:'· 
118.2 
164.6 

So. 3 
4C7.6• 

72. 9 
8 9 • 4 
; S. 4 

107.9 
52.t 

123.C 
133.C 
116. 2 
62.4 

3E.~• 
85.S 
8 3. (• 

131.9 
E6.6 

501.C,• 
5 5 • C' 

11:9.C• 
9~.3 
9e.9 
9 '3. 4 

1:2.c 
a e • 1: 
77.4 

13~. 3 

5?.5• 
1 5 S. t 
-ic6.9• 

87.7 
51.6 

675.0• 
95.P 
77.9 

109." 
1 v 7. 1 

77.7 
53.~ 

13[.9 
1 1 1 • i: 
202.'i• 

44.1• 
49.P 

2b2.C 
94.7 
b7.6 

3 5 5. C 
6~.9 

26~.C, 
11 2. C 
11 3. 4 

M7. 7 
107.C 

72.3 
4L.9 
53.4 



TABLE C-12 �

ENVIRO~~ENTAL MONITORING AND SUPFORT LAP.ORATuPY 
CFFICE OF RESEARCH A~D DFVELOF~lNT 

ENVIRON~ENTAL PROTECTION AGENCY 

•• EPA MfTHOO 624 VALIDATION STUDY - PURG[A~LES •• 

RA~ DATA FOR EROMO~ETHANE ANALYSIS 9Y wATER TYPE 
HIGH YQUOEN PAIR, UNITS - UG/L 

OJSTILL[D 1.'ATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT 

AMPUL NO: 5 6 5 5 t 5 6 
TRUE CONC: 546.0 6C7.C 546. C 54t.C 6C7.G 546.C tC7.G 

LAB l'.UM8ER 
1 248.J• 277.C• ,1:2.r• 27(.C.• 22!! .C• 217.0• ?.~~.~· t.76.C• 
2 424.4 6e1.1 5 54. 4 382.Q 427.7 7C2.4 4 21 • 5 ~ 7 5. 9 
3 382.7 4ti8.2 381.7 468.4 4(.4.4 1.25.8 ~97.5 19'11.!'• 
4 41 t.. 4 llCt.5 6t4.1 1[21.') 3 f':6. 7 395.9 661. 6 t:,.t,[.E 

5 L ':l 6. J 2S6.C 284.C 21:.7.2 243.:) 4E3.0 456.0 3u0.G 
6 
7 

2366.'.l• 
, 11 • .J 

375.C 
326.C 2 72 .c 

2e1C.1• 
2sc.o 

227C.O• 
3 31. 0 

1230.0• 
334.0 

2 72. 9 
~3~.ri 

.!.?41.C• 

8 322.!I 1268.8• 3CC.2 7 7 I. • 6 741. 2• 746.1 ~51.l. 1Ct7.1• 
9 302.0 Lt1.C ~ 91 • r :i:tb.'.: "'GS. C ~ 31 • 0 :92.D td Q. D 

1 (' 415.6 3:25.8 3 4 5. c;. le35.S 4 C1 • 7 4~3.C, 3t2.7 '>cE.'i 
11 466.'.J St3.C 177.C 279.G 417. C 4 2 'S. C 462.0 442.C 
12 413.J 453.C 'i 11 .o 439.C 392.C 46',.C, 4f:~.r 4c6.C 
1 3 498.q 492.9 t C9. 9 6 71. C 327.1 463.G 4 25. 7 'i 3 4. 3 
14 5u6.9 463.1 ~67.6 5 2 1 • 1 259.t 58C.7 3S9.3 346.4 
1 5 4 B6. '.l 75".!.C t9t. 7• 6E9.C• t07.3• 260.5 633.Q t.63.~ 



TARLE C-13 

l NV I R C NM f ~j H L l',O~I TOA ING AND SUPPORT LAPORATORY 
OFFICE CF l';[SlARCH ANO OfVfLOPMENT 

E.Nlll R0"41"EI\TAL PROTECTION AGENCY 

•• EPA l"E THOO ts 24 1/Al]DATJON STUDY - PURG£11i3l[S •• 
IHW DATA FCR CARBON TETRACHLORIDE ANALYSIS BY WATEf-1 TYPE 

LOw ~OUDEN PAIR, UNITS - UG/l 

DISTILLED lolATfR TAP WAT E: R SURF ACF WATER INDUSTRIAL E f f LU l r, T 

AMPUL NO: 1 2 1 z 1 2 1 ( 

TRUE CONC: 9.J 1C.C 9.C 1c.2 9.C ,c.c 9.8 1G.G 

>-' 
~ LAEJ NUMOER,V, 

7.5 9.3 s., f, • 6 p. • 4 9 • 7 7. I., e • r, 
2 12.3• 1 4 • ',i • 12.5• 1 t. 1 • 8 • 2 14.'J 10. 3 1 1 • «;; 
3 8.? c;; • C 7.5 9.1 ti • G 9. 1 3.5 8 • 2 
4 B.D 9." 7.~ 9.4 ? • 1 13.7 t.4 f'..9 
5 9.5 8.9 4.6• 9. 1 • 7. 4 • 3.4• 7.7 9.9l.,6 6.1 9.7 f.Q 8.2 p, • 7 6.0 6.5 
7 4.9• 4.2• 3.3• t • 4 • S.t ~.• 7 4.3 s • !,I 
h 6.5 8.h 9 • 3 «;. 7 7.5 P.4 12. ~ • 1 C. 4 • 
9 5.6 1C.9 1f'.4 13. 2 • 9 ...- 1 , • , 10.Q 1' .1 

10 6.2 9.5 7.6 7.9 8.3 P..9 !I • 2 e .4 
11 'i'.7 10. 2 (; • 9 7 • F, 9.4 10.5 8.7 8.9 
12 11 • •J 13.i.• 1 (' • i:; f.6 11 • 3 12.7 9.6 14 • C 
13 b. 1 1 • S • !,I • L 1P. 7• 14.1' 1 f1 • 8 7., 7.8 
14 10.9 1 (J. 2 35.'.• 9 • 6 , 1 • ~ 1('.9 9.3 10. 2 
15 ,... ~. 12.t• 7.,; 9.13 7.C F • 5 ,a., t • ~ 



TABLE C-14 

l l>V I F<C~M[ lljl AL MOllillORH,G AIIID ~UPPORT LAFORATOF<V 
OrFICE Ci f RESEARCH ANO O[V[LOf"lENT 

ll'IVIRCNl'.El>TAL PROTECT I O~I AGENCY 

•• EPA ~ETHOD 624 VALIDATION STUDY - PUW(;[Al>LlS •• 
RAW DATA r o" CAR[,0111 TETRACHLORIDE M,ALYSIS EY 

"'EOIUM YOUCCl\i PAIR, U~, I TS - UG/L 
lo/ ATER TY fl I 

DISTILLED I.IA TE R TAP WAH.P SUP FACE WATER INDUSTRIAL f f fl U t:. ~. T 

AMPUL NO: 
TRUE CON(: 

3 
95.J 

4 
,cc.c 

3 
95.C 

4 
1(.('.'.) 

3 
c:; 5. 0 

4 
100.0 

3 
9~.r 

4 

1oc.o 

t-' 
.i:-

°' 
LA ll 

1 
2 
3 
4 
'5 
t 
7 
E 
9 

1 (' 
11 
1 2 
1 3 
14 
1 5 

NUMRfll 
109. '.l 
137.4• 
97.7 

111 • 6 
1 0 4 • (l 

~2.9• 
63.8• 

'fl 5. 7 
112.J 
1Q7.5 

101 ·" 
12 2. '.'1 

97.0 
105.9 
151.9• 

t2.F 
72.2• 
Sfl.i, 
7t:.6 
44.4 
53.r 
78.7• 
7 '! • R 
9C.: 
81. 5 
lit-.<; 
8 6. 6 

• 
t9.9 
98.4• 

1C7.3 
15J.9• 
1C7.C 

913.4 
79. 9 • 
t! 4 • 7 

tt.5• 
1 34. 9 
1 21 • ('! 

£6.1 
1 1 ~ • 4 

8 t • 6 
2E~.5• 
172.t. 
1 ~ 1 • 1 

l7.6 
f, C,. 1. 

Sc.9 
5 L • 3 
3'3.5• 
t3.7 
5 c:;. 3 • 
EI. • 9 
94.6 

H.P.;> 
67.7 

H.2 .G 
1 L. 5 
6 9. g 
!: 4 • 1 

1Cl.C' 
117 .2 
HS. 4 
133. 5 

39.~• 
t9.7 
71.9 

124.7 
<; 2 • 2 
95.1 

110. 1 
1C3.0 
146.6 
126.9 

9 'l ..,.......... 

6 7. 9 
61.S 
9C.E 
(: ( • 1 
6 7. 1 • 
5 'i • , 

66.4 
70.2 

1 u 7. C 
1' 7. 9 
<; 6. !! 
I: 5 • ~ 

105.2 
1 Lr' .4 

<; 1 • 8 

9 '). 7 
9f. 3 

15,.6• 
l ':' • .., 
94.2 
1-J.0 
1'3.4 

151.4 • 
, 17 .( 
1U,.4 

74.3 
95.2 
93.1 

116.9 
E' 2 • 2 

t 1 • e 
6 C. 6 
9 E • 1l 
91.9 
6 l r.-.. 
.3 5 • 5 
71 • E 

156.2• 
1~c.c 

0 5. Ii 
I:'- 9. 2 
c 4 • <; 
t! C. 5 
69.3 

1 Q5. 1 



TABLE C-15 

[P.,V I J<CP.,"l[NTAL r,,QNITO~INC, ANO SUPPORT LAl:,ORATOAY 
OFFICE Of RESORCH ANO OEVFLCPMENl 

ENVJRON"1U,TAL PROTECTION AGEt.CY 

•• f F ~ ""E THOO 624 VALIDATION STUDY - PURGE ~PU: S • • 
RAW PTA fCR � CARBO~ TFTRACHLORIOl ANALYSIS EY wATEN TYPE 

HIGH YOUOEl't PAIR, Urd TS - UG/L 

DISTILLED 1o1 AT [ R TAP WATER SURFACE lolATER INCUSTRIAL EFFLUEtsT 

Al"PUL NO: 5 t, 5 6 s 6 5 l 
TRUE CONC: 4JQ.O 36C.C 4 l..:. 0 :'.lC.::l 4C0.G 360.C 400.C 36 G. C 

r--'-~ LH; NUMHf.R-...J 

1 397.n 3:n.r: ?.66.r :'. 2 1 • C v; 1.:: 332.G '17' .c 339.C 
2 7'.;6.5• l6t:.o• e1~.6• 55C,.6• 597.9• 601.C 1131.1• 51 3. 3 
~ 443. 3 38&.6 4 31. 5 431. 1 450.~ 428.4 4Q6. 7 894.9• 
4 39 5 a A 1ocr,.2 :' lC. ~ 521.3 361. 2 221 • 1 394.4 37f. 1 
s 446.0 2t5.C 345.C• 1il9.0• 1tl,.O• :!3E.C• 1.01.0 383.• C 
6 46f:.O 323.C l.CC.C 427.t 366.C 367.0 237.P 39E.C: 
7 ?24.n• 238.G• 245.r• 255.:• 3 EC. C 2Br·.r 3 C, 1 • () 271 • C 
c 739.0• 473.1 561 • 9 5 7 7. 6 4 51. 5 467.E t8CJ.3• 562.7
9 37t:.O 4,1.C 49f.r :' S 3.:::, '3 S 1 • C 3c,s.c 341 • C 399.G 

10 49E.9 382.2 555.4 377.9 4E2.9 400.2 46C:. 0 I. 8 L. 8 
11 l.35.'J l.C2.C 379.C 3f2.:J 427.2 3~3.C 1.1c;.c 31 5. C 
12 398.C 37.:.C 1.77.C l, 1 3. j 372.C -i 5C. C SOS.0 i.C,1.0 

<;f') <;13 236.4• 300.6 :!~C.5 377.3 "36t.t: 3ec-.2 2fi..7 
14 S 17. 6 49:i.C l.41.(' 314.P. 526.C 42? .9 57.C.• 

J - .... -

4 :! ". e 
1 5 ~22.5• 447.9• :'67.t 5 5 G. ~ 42E.7 344.S 31'!. 3 'i~t:.9 



TABLE C-16 �

lNVIRON~ENTAL MONITORING AND SUPPORl LADO~ATONY 
OFFICE OF RESEARCH ANO D[VELOP~ENT 

fNVJRCN~E~TAL PROlECTIDN AGE~CY 

•• (PA METHOD 624 VALJDATION STUDY - PURGEABLE S •• 

~A~ OATA FOH CHLOROBENZENf ANALYSIS BY lo.ATER TYPE 
LO~ YOUDEN PAIR, UNITS - UG/L 

DISTILLED wATER "TAP I.AHR SUQFACE WAlER INDUSTRIAL EFFLUE~T 

AMPUL NO: 1 2 1 2 1 2 1 2 
TRUE CONC: 1 3. S 1 5.: 13. S 1 5. ::: 13. 5 15. 'J 13 .s 1 5 • C 

LAB NU!'l!Bfli 
1 16. 1 20.3 2~.4 1t. 9 1~.6 25.9• 2 1 • :J 1 5. 8 
2 1 S. 8 2C:.6 n.4 22.2 11. 1 19.5 1?.S 21.4 
3 1 5. ~ 17.2 1 3. 3 15.6 16.9 11'.7 11 • 9 17.4 
4 1 5. 4 14. 7 16.9 1 6. S 1 '5. C 4 !! • 1 • 12.t 1 5. 6 
5 15.2 1 4 • t. 17.4 16.8 14.2 1 7. 1 19 ., 1 3 • 1 
6 1 3. '5 14.6 11 • 6 1 3. 6 16.4 1 5 • 5 11.0 1 3. 4 
7 1E. 7 11. 2 10.6• 1?.9• 10.P• 1 3. 4 • " • 7 1~.c 
8 1 '5. 0 17.F: 1 5 .1' 1 3. 1 19.7 16.7 1 5 • Ii 1 P. 4 
9 17.4 1 6. 6 16.n 2'5.7 1 5. Q n .6 14 • ~ 17.J 

1( 1 Cl. 6 H,. 8 1 '5. 2 • 13.3• 16.? 17.F 12.c H, .1 
11 15. 4 n. 2 14.~ 13.5 14.3 19.1 16 • ll 1 6. 3 
1 2 1" .c 16. :! 17.C 14.4 14. 6 17.4 1?.R 1 ~. 4 
1 3 16.9 19.9 1~.~ 38.6• 22.9 17.5 14. 9 21.t 
14 17.7 16.l 5 ~.• C • 1 S. 'J 17.7 2C.4 n. c; 1 6. 4 
1 5 2P.3• 31.4• 14.!l 25.9 20.2 2f'.9 2(1. 7 11. 3 



TABLE C-17 

E. t, II I RC NI' ENT A L l"iO~JlORlf'<G AND SUPPORT LA[1JRAT01lY 
CFrlCE OF RESEARCH AND DEVELOPMENT 

El'.VIRONMENTAL PROTECTION AGfNCY .,. E.PA METHOD t:24 VALIOATIOr..: STUDY - PURGE.A 11 Li.S •• 

RA1oo OATA FOR Ct1LOROCJEN2!:Nf ANALYSIS LY I.IA Tl R 
l'IEDIUM YOUliEN PAIR, UNITS - UG/L 

TYPl 

DISTILLED IJATER TAP WAT t:·R SURFACE I.I ATER IIIIDUSTfdAL fffLUi..NT 

Al',PUL NO: 
TRUE CON C: 

3 
142. J 

4 
15'.: .c 

3 
14 2.::: 

4 
1sr:.'.:' 

3 
142.0 

J, 

15'J.C 
3 

14?. '.:' " 
1'.:, 0 • C: 

,-.....,.. 
\D LAB 

1 
2 
3 
4 
'i 
6 
7 
8 
9 

1 Q 

11 
1 2 
13 
14 
1 5 

NUl'IB f I. 
22 2. 9 
H1 .2 
1 5 l. 0 
Hu.1 
146.:i 
137.(' 
83.4 

1 5 5 • 1 
171 • 0 

97.~ 
151.7 
1es.'J 
132 .s 
176.CJ 
211.5• 

199.9 
193.E 
1P 2. 2 
2 C 1 • 0 
13 3. 0 
12b.G 
1 H .O 
1s1.2 
170.:: 
1C3.5 
139.7 
197.C .. 
159.C 
147.4• 

116. E 
131 • 4 
H1 .C 

61!..8 
138 .G 
1 11 • C 

9F.O• 
12~.( 
2 27. ".: 

<;1.1• 
14 3. ~ 
1 2 7. C 
~-79.4• 
2:1.c 
161 • 7 

H8 .O 
212.J 
1 5 2. ~ 
1 3 7. f:l 
168.J 
122.0 

E9.C!• 
1 6 :_>. 2 
177.C 
121..9• 
15(.9 
167.J 
14L 1 
15,.4 
172.6 

164.C 
187.'J 
1E ~. 3 
207.5 
155.4 
14 7. 2 
92.4• 

212.'} 
1l4.:. 
1CJ.C 
124.2 
149.G 
2C3.4 
164.8 
151. 8 

233.G 
1 71 • ~ 
1<.9.1) 

14.FI• 
16).j 
160.0 
10"1.0• 
15"3.t 
143.S 
113.r:, 
1 31. 9 
174.IJ 
1 5 5. 9 
166.5 
154.7 

1 7r,. '.'l 
1 75 • ? 

193.S 
36.1 

1 i.1. n 
12,".'.•'.: 
9).Q 

1 7 I. • 'S 
172. '.:l 
116. 3 
1J7.6 
16?.G 
134.~ 
136. 3 
113 .6 

182.0 
?2 [,. 7 
119.C 
1)5. 2 
14:,:. 0 
73.9 
99.7 

1 7 7. S 
1 7!'. '] 

~C.3 
12 7. C 
2SO.CJ 
195. 1 
1:'9.6 
16 5. 7 



TABLE C-18 

E~VlRC~~lNllL ~ONJTORING AND S~PPO~T LA~ORAT0RY �
OFFICE Of RESEARCH A~D OEVELOP~ENT �

ENVIRON~ENTAL PROTECTION lGENCY �

•• EPA ~ETHOO 624 VALIDATION STUDY - PURGEA8Lt~ •• 

RAW DATA � FOR CHLOROBENZENf ANALYSIS PY WATER TYPE 
HIGH YOUDEN FAIR, UNITS - UG/L 

DISTILLED WATER TAF' W.AHR SURFA(f WATER l~DUSTRIAL [ffLU~NT 

A'lPUL NO: 6 5 t, 5 6 5 
TRUE CONC: 54:;.c 54C.J 6CG.C '540.0 l>OC.O 

LAB NUMflER 
1 l90.9 586.9 i.51.C'! 765.0 t u4. C 789.'J 71.6.'J 657.C 
2 llS~.e 931.E• 7H .H 74'5.4 9L8.8 e22.9 949.3 869.3 
3 716.6 '5St.t 572.5 St 9. 3 765.2 f. 2 1 • ~ 4 94. 6 4 3 1 • 4 
4 2l3.4 616. 1 33::,.2 SSt.2 4S8.C 683.7 220.2 441..C 
'S 655.0 scz.c 564.C 63'5.r. 660.C ': 3 t:. C ~56.r 417.G 
6 536.n 39s.r ~e,.c '77.J 394.C ~i2.C 3 11 • C 4 51. C 
7 284.i) 385.C 321 .Cl• 371.:J• 5t7.C• 38S.G• 3 3 5. 9 3 7 '!. G 
8 t-J0.3 '513. 4 461.r 565.1 246.6 632.1 f.36.C: 'it.2.5 
9 547.Q 336.(. ~ 4 S. C 49S.~ 191 • ,'.} 22C:.C 1 c; ~. ::_, 2c2.a 

1 0 2b7.7 257.7 ~11. .5• 243.5• 259.2 2 71 • 1 2 76. P 24(.5 
1 1 717.J '53e.c t4C.C 797.0 567.C 490.Q t.22.c 5UC'.J 
1 2 457.C; 596.C 492.C 7 4 ~. ':. 613. C 4cE.O 642.0 453.C 
n 420.2 46R.S 1(61.1• 771.6 4 7 2. 3 439.7 7 91 • 4 442.5 
14 f: 76. 6 576.5 5ll9.C 477.6 334. 3 U,2 .8 5 1 S • 6 6.iS.6 
1 5 729.4• 679.2• 4 2 ~ • 9 f:97.9 6CC.1 '3 i 9. 2 417.c; 553.0 



AMPUL NO: 
TRUE CON(: 

LAA NUf'lt:lER 
1 
2 ., 
l, 

5 
t 
7 �
8 �
Q 

1~ �
1 1 �
1 2 
13 
14 �
1 5 �

OJSTILLfD 

1 �
fl • 1 �

5. 6 • 
19.1 
l.2 

11 • 3 
9.5 
5.9 
l. 1 
6.2 

1 4 • 1 

6.6 
7.8 

1 Cl. l 
1C.6 
1C'. 3 
23.7 

WATER 

-
' 7.3 

5.(• 
12. 2 

t<.B 
8.C 
5.7 
f, • 7 
3.6 

17.Q 
e.c 
7. P. 
~.c 
8.7 

1l.5 
7. 1 

11. 0 

TABLE C-19 

E~VIRCh~E~TAL ~ONITORING AND SUPPORT LAPORATORV 
OFFJCE OF ~ESEARCH ANC ~EVELOP~ENT 

ENVJRON~fNTAL PROlfCTIGN AGfNCY 

•• EPA METHOD 624 VALJDATJON 5TUDY - PURG~AuLLS •• 

RAW DATA FOR CHLCROETHANE ANALYSIS fY WATER TYPE 
LO~ YOUDEN PAIR, UNITS - UG/L 

TAP lo/ATER SURFACE WATER INDUSTRIAL EFFLUENT 

1 2 1 2 1 
E. 1 7.3 13.1 7.3 8.1 

6.7 
n.3 

!.8 
6 • 9 

3.4 
22.<; 

6.C 
1G.7 

7.7 
lt. C 

11 • 1l 3.6 6.8 &.~ 
P.4 7.1 1 5. S 9.2 12. 7 

1 C • r, t.9 2.5• 9.3 7 • (; 
1 C. 1 t.• 9 5.9 6.8 l.? 7.3 

6.3 6 • 1 4. 4 5. 2 I. • l, 

l .F 4.7 . 1 C·. C 11.7 19. e• l. 2 
13.6 1 l. • C 16. C 14.0 p. 5 p .l 
9.9 
C.O• r.c• 

9.2 
f; • 1 

7.6 
C.C'• 

9.4 
D.C• 

l • (; 
4. 7 

Q.6 C• C- * 14. 5 11 • 9 11 • 1 1 3 • 7 
11 • 6 1 1 • 1 14 • 1 ,,. 3 1 '.'. 7 7. 1 
39.t• 7.5 11 • f B.~ 6.9 7.9 
13. 5 1C.5 s.c 11. 9 5. 6 1 1 • 5 



TABLE C-20 �

ENVlliCl\r-lENlAL l"lOt.lTORH,G At. D SUPPORT LA£.,QliATOFc't 
OFFICE. OF RESEARCH AND D[VfLOPMENT 

ENVIRONMFNTAL PROTECTION AGE l'.C Y 

•• Ef' A ~'ETHOD 6 21, VALlDAlJON STUDY - PURGEAEiLE.S •• 

RA1o 0~ TA FCR C HLOROE THA "H A"-ALYSJS BY WATFR TYPE 
l"'.ECJUM YOUOEN PAIR, UN ITS - Uli/L 

DISTILLED 1oi A 1 ER T J. p WAH.R SURFACE WATER INDUSTRIAL ff FLUE.NT 

AMPUL NO: 
TRUE CONC: 

3 
122.c 

4 
116.C 

3 
12.:?.G 

4 

1 H • :' 
3 

122.C' 
4 

11t,.() 
3 

122.0 
4 

116. 0 

I-' 
V, 

N 
LAO 

1 
? 
3 
4 
5 
6 
7 
8 
9 

1 :i 
1 1 
1 2 
n 
14 
1 ~ 

NUl>'.BfR 

7t. 1 * 
216.6 
152.9 

21.4 
1Jl.C• 

99.8 
Q 1 • 1 

173.G 
131.0 
152.6 
186.6 
222.a 
145.? 
179.8 
169. 5 

tC'.t• 
9(.4 
87.7 

1:3.C 
71.H 
SD.4 
91 • G 
66.9 

1,C.C 
97.6 
9 c,. 1 

144.C 
• 

7 2 • 4 
E 7. 9 

116.7 
2 31 • 7 
13C.6 
1 ~J ... 

91 • 4 
171.C 

95.E 
1Ct..2 
121.r 
l'-4.1 
165.f: 
1 21 • r 
361.S• 
2 JI'. 7 
199.C 

72.2 
7f .2 

n (. 2 
71-. 9 
t' .1 
94.3 
f(.7 
8 :! • 1 

119. G 
1 Z 7. 1 

h6.2 
1c;c;.r 
',7.l. 
81. 3 

16C'.1 

H 7. 0 
163.~ 
123.1 
2fl'..5• 

7!3.f:• 
1 CJ?. 7 

9~.2 
11 G. C 
115. 0 
143.2 
1 ~7. 4 
177.C' 
180.9 
1 71 • 1 
141. ~ 

4 7. 4 
115. 0 
119.9 
1 21 • 3 
71.9• 
90.7 
74.1 

189.5 
1C7.0 
n~ .9 
113. 4 
15E.C1 
122.~ 
13 4. 1 
145.3 

81 • r:' 
? G1 • 1 
3 ~ 'i. ~ 
2~7.1 
1 18. 0 
1 3 'i • C 
11 e. :J 
1 02 • 9 
n2 .c 
1 34. ~ 
11c.2 
124.': 
166.9 
15C.9 
2!,7.5 

57.6 
74.1 

37i:'.2• 
122."3 
73.4 
64.7 
~c.o 

?Ci2.C·• 
11 8.:) 
1i.E.C 
1c.3.1 
13 2. C 

1l I, • t 
79.G 
S2.7 



TABLE C-21 

fNVJ~CNMENTAL l"ONITOKl~G AND SUFPO~T LAPQRATORY 
Cffl(E Gf RESEARCH ANO OfVELOP~ENT 

ENVJRO~~ENTAL PROTECTION AGENCY 

•• EPA rElHOO 624 VALIDATION STUDY - PURGlAULES •• 

RA~ OJTA � FOR CHLOROETHA~E ANALYSIS BY WATER TYPl 
HIGH YOUOlN PAIR, UNIT~ - UG/L 

OJSTILLfC wAHR TAP WATER SURFACE ~ATER INDUSTRIAL fffLUE~T 

A1"1PUL NO: 5 6 5 5 6 5 6 
TRUE CON(: 447.'J 468.[ 1,1,7.2 41.7.0 4EP.O 447.C 4cl8.n 

t--' 
V, 

w LAF, 
1 
2 

NUMBER 
301.'J• 
~61.5 

434.C• 
849.3 

37?. C 
es 1. 6 

!sc;.o 
SC,.3 557.t 

284.(' 
9C7.1 

~ 4 6. '.' 
5 84. :' 

3 b 9 • .: 
76 2. 7 

~ 501 • 6 497.7 311. 7 1504.9• 211. 2 t 76. 1 419.P ,Se.O.C• 
4 554.7 

4::JP.Q 
561.C 
42E.C 

5 C 1'. ~ 
3 91 • r 

'SH .2 
357.0 

584.2 
n2.o• 

4 H: .8 
3<;3.(• 

94{:,.3 
4[9.("! 

B4"3.4 
3 8 E. '.: 

6 54 5 • .J se1o.o 723.(· l.3G.O 4.34.6 52~.(: 593.9 661,.: 
7 267.0 35C.C ~27.C -:tBt..G 414.C 431.0 414.0 3'14.J 
E 350.4 1361.2• ~61. .z 9 71 • ~ 77(.t E 3 1 • 3 436.~ 111£'.6 
9 364.C '3b2.( 42C.C' 417.: 3t.C.C 382.C' 337.C' 4CJ1.G 

10 ~62.1. 451.1 J.c-2.P. 574.5 ~31.3 562.5 1.39.7 U.4. 6 
11 
1 2 

693.:) 
594.0 

5l2.0 
7t;S.C 

2,3.( 
E34.J 

32~.: 
t6t.C 

4; 1. C' 
65~-.c 

435.( 
M•6. C 

t.St.C 
1s2.n 

c:. t; a:; r. 
,,,, J _, • .., 

9f8.0 
1 ~ t43.4 646.9 5 8 ~. 5 17Z.'i1 46f.1 6[?.9 490.4 t 91 • 4 
11. {;66.6 61':;.i. 4 74. 9 745.8 3C9.6 784.3 49?.F 4 41'!. 5 
15 6 J 1 • l 71o7.1 7 3 3. t 737.0 6 C 9. 'S 767.5 7:i'i.7 271 • 6 



TABLE C-22 

E"JVIRON"iENHL Jw:ONITORING A I\ 0 SUPPOJ;l LARORATCJiH 
· Off ICE OF IHSEAH(H ANO DEVELOl'"'tlH 

Ef\lVJRON~ENTAL PROTECTION AGENCY 

•• EPA l",E THOD 624 VALIDATICt-. STUDY - PURGEAf:U: S • * 

RAoi 0/.H FOR 
LOw 

CHLOJlOFOR"' ANALYSIS EY WATER 
YOUOEN PA 11<, UNITS - UG/L 

TYPE 

DISTILLED lwATER TAP WATER SURFACE 1./ATEfi H,OUSTRIAL EFFLUEf\T 

A'IPUL NO: 
TRUE CON(: 

1 
~.J 

2 
4.5 

1 
5. 0 

2 
4.5 

1 
s.c 

2 
4. 5 

1 
~ • Q 

2 
4 • S 

...... 
V, 

.i:
LA IJ 

1 
2 
3 
4 
5 
l 
7 
P, 

c; 
,c 
11 
12 
p 
14 
n 

NUM[l[R 
3.9 
6.6• 
5.4 
6.6 ,.s 
4.2 
4. 1 
4.9 
5.7 
4.7 
'5.3 
3.7 
6.1 
4.4 
fl.I) 

3.8 
7.5• 
4. 7 
5. 5 
4.C 
5.6 
2.4 
4.6 
s.c 
4.3 
4.5 
4.5 
fl. 9 * 
" • 5 
3.7 

C.C* 
B.6 

4 3 • l • 
31 • 4 

(' • 0 * 
5. 3 
r.c• 
5.4 
~\. 4 
:! • 1 
~ l " .... * 

1<,. 7 
p ., 
~.l• 
r:.r• 

1.7 
7.3 

4 1. 9 • 
4'5.'.::* 
1('.6 

~.B 
1 (' • 4 

3.9 
~.o 
(.9 
3.0 

2t.7 
19. 2 

C • :; • 
C.C• 

5.3 
4.6 
5 • 3 
4.9 
3.6 
s.c 
0. C • 
" • 9 
5.( 
3.4 
5. 1 
4.3 
e.s 
7."! 
c.r• 

4."3 
t.3 
5. 1 
c;. 9. 
1.2• 
4.2 
C•CJ• 
4. 2 
4.7 
3.7 
4.l 
i. • 5 
'5.9 
5. 3 
~. C,. 

4.r 
,; • 1 
7. "1. 

12.r"1• 
~ "- *., .\. 

1 • 9 
""!-. 7 
7.P 
5 • 2 
4 • 9 
7.t 
'i • Q 

5 • 1 
4.? 
o.r• 

: • 7 
5 • r., 

13 .t • 
1 3. 1 * 

C' • G • 
L. 5 
"1 )-.~ 

t • :., 
5 • 3 
2 • <; 

5 • " 
le • C 
S. 2 
6.~ 
C!.O• 



TABLE C-23 

EIJ\/J ROr.~ENTAL MO\',JTQRING Ar,.,o SUPPORT LAPORATORY 
OFFICE Of JilSlAH(H ANO DEVELOPl"ENT 

E:N\/JROl\1"£NTAL PROTECTIO~ AGEt.Cr 

•• EPA METHOD 6 2 4 1/ALIDATION STUDY - Pl!RGEABLl:S • • 

RAW OAl'A FCR CHLOROFORI"' ANALYSIS 
ft,EOIU,.. YOUOEN PAlli, Ut-1 ITS 

bV I.AHR 

- UG/L 
HPt 

OISTILLEO I.ATER TA F' WI..TER SUI.FACE WATER Hd)USTwIAL r HLU~r.T 

Al"'.PUL l\jQ: 

TRUE CONC: 

1., 
1~.o 

4 
71 • r: 

3 
1~.c 

4 
71.C 

3 
75.C 

4 
71.Q 

1 

7 '5 • r:i 
4 

71.C 

I-' 
V1 
lJ1 LAl:J 

1 
2 
1 
-
4 
5 
6 
7 
8 
9 

10 
1 , 
1 2 
1 ~ 
11. 
15 

NUMfJE.H 
68.6 
98. 8 • 
75.7 
59.2 
72.2 
63.6 
SG.S 
7 5. 3 
8 G. 4 
61.2 
79.0 
9 4. 4 
77.0 
81.7 
68.3 

47.1 
6C'.~· 
53.2 
5 <; • 2 
"C • 1 
5 6.::: 
63.5 
Sl.. 8 
~B.3 
54.4 
63.2 
65.1 

• 
96.2 
58.9 

75.6 
112.6 
117.4• 

92.9 
SE.3 
74.4 
5~. 1 
e~.6 
76. 1 
5~.7 
54.5 
75.4 

;;a.'i• 
9c.3 

C.O• 

3 f. S 
t9.6 
7t.1• 
b2.4 

5.7 
59.9 
54.e 
62.2 
8E.e 
58.2 
49.9 
99.4 
tF.6 
n.~ 

O.G• 

70.7 
85.C 
1e., 

114. 3 
39.76~., 
58. I'.' 
86.C 
69.4 
~ 4. 9 
74. ~ 
79. 5 

1 :;e. s 
<; 2 • 9 
~6.0• 

56.4 
54 .9 
t e • 6 
sc.c 
55.3 
57.! 
50.4 
54. P. 
75.4 
54 • C 
t~.4 
65.2 
6 t,. 2 
61 • I! 
33.IJ• 

59. :" 
70.~ 

124.,• 
6 f • 2 
4f:: 0 L• 

69.t 
72 • ') 
fl~ • F' 
,3 5 • 1 

59.7 
57. (' 
76.5 
76.7 
87.4 
28. ~ • 

4 9. S 
4 t. • c; 

H 2. 4 • 
6 S.,:: 
2f. :0 
3 3. 1 
5 F • 2 
90.9 
EE • ~ 
57.~ 
os.c 
6u.O 
64.C 
.. f\. ? 

C. C• 



TABLE C-24 

ENVI'-C,-,l"ENTAL l'ICNITORJNG Al'iD SUPPORT LARORAT:)RY �
OFFICE Of RE.SEAF.CH A~. C OEVELOP"'ENT �

E~\IIRONMENTAL PROHCTION AGE NC Y �

•• lPA r<.E THOD t. (. 4 VAL]OATION STUDY - fllRGl:AbLl:.S •• 
PAW ()A TA FOR (HLOROFORI" ANALYSIS f,Y W.ATEJ; TYFI:. 

HIGH 'fOUDEN PAIR, UNITS - UG/L 

DISTILLED WATER TAP wATlR SURFACE I.AHR lNDUSTl<lAL EffLL'lNT 

AMPUL NO: s 6 s l 5 6 s C 

TRUE CONC: 27('.0 3C.C.C 27C.C 3C.C.'J 2 7'J. C 30C.(l 27:J. '.: 3GC.C 

I-' 
Ul LAB NUMilER 
CJ' 

1 26 3. 9 245.9 750.9 2,7.S 2 4 t.. C 260.( ?22. 7 2~ ~ • l 
'2 409.5• 446.1• 464.2 41f.3 36?.7 4 1 ,'.'. 3 4U:.9• 3t,l.7 
3 264.!:I 3CC.2 295.1• 361.5• 273. ~ l Zt, .s 25~.9• lC..7.3• 
4 240.S 26 F, • 6 2lS.2 ~76.J HZ. 5 26~.3 2 4 5. 1 2'-Jl.Z 
s ?72.J 2,1.c ,22.3 165. ~ 142.7 26f.. 7 24S .l• 2Cl.t• 
6 289.0 263.C ?60.(1 3 4 7. ~ 24C.F 277.8 197.i.> 302.t 
7 11,~.a· 22(.0 194.0 2(.4,:-J 24?. ':: 24~.(1 2 31 • r 224,C 
8 254.3 2EO.<; 225.'.) 32(.5 z,s.r 319.8 -:-c 6. 6 ~46.J 
9 2 3 S. Q 354.0 279.C' ? 91 • D 2 2 ';. C 247.(\ 2 2 Z • C· 326,C 

1 C 218,4 203.6 211.,S 192.7 2GC,2 2 1 2. t 19 5, 1 2'4f,4 
11 ~01.G 375.C ~92.3• 1u2,3• 2t.6.C 283.0 2 9 5 , '.J ~~~.c, 
1 2 245,J 325.0 3 31 • 0 3 C ('. '.) 26C.O 289.( 311. C 331,C 
13 23(1,3 4 5. 1 • E6,2 7f,2 4&,e '34t. 3 ':' 21. • c; 3U6,C 
14 fllf,4• 354.6 257.9 332,5 2[8,9 ~82,1 ? 8 ~. 1 2 c:, 5, 5 
1 5 "292.6 223.5 197.e• 253,B• 216.3• 259.4• 155.?• 87,1,• 

http:RE.SEAF.CH


TABLE C-25 

Elli\lH:ONMENTAL MONI101<ING AND SUPPORT LAFOltATORY �
OFFICE Of Rf SEARCH ANO DEIIELOP'"ENT �

E 'l \I I RON I". ENT .AL PROTECTION AGENCY �

EPA METHOD 6 2 4 1/ALIDATJON STUDY - PURGEABLE.S** •• 

DATA FOR CHLORO'"ETHANE ANALYSIS BY WATER TYPE",."' �
LOw YOUDEN PAIR, UNITS - UG/L 

DISTILLED loiATFR TAP lr.'ATER SURFACE WATER 11\iCiUSTRIAL EFFLUENT 

AMrUL NO: 1 2 1 1 2 1 t. 
TRUE CONC: 7.8 7.C 7.P 7.C' 7.e 7.0 7.8 7 r• .J 

I-' 
u, 
-..J 

LAA NU"'lflfH 
1 2.9 3.~ l, • 4 2.2 2. S '!. !j 1. ll 2.9 
2 1 I, • 4 1 G • 1, 1 /I • 6 * 1c.2 1 2 • I, 12.9 9.6 1( .c 
~ 7.7 6.8 6.6 6.6 7. 2 · 6.9 9. 1 ,4.S• 
I, " • s 6.5 ?.C t.4 S. 5 12. 7 l C. 2 3.2 
s 4.7 s. ~ 6.~ 4.7 4.6 1 • 3 5. 3 4.9 
6 Q.O• ~. ,';. o.r• C.C• a.c• C. C • 0. r, * O.C• 
7 6.2 ~.9 4 • 2 f,. 6 F. • ·J 4.2 s. ~ 3. e 
g C rS. 6 27.C t.3 3.9 10. 8 , I, • 2 26.?• .... L.' 

9 'J. () • ~ 2. l, C.C• ,s.s , 6. 1 • 3 7. 1 • r-'1 "• 4 3. 5 • - .
1 C 3.6 7.3 * t.6 5 • 2 2.9 • 5.C' 
1 , O.O• f'. 1 C • C' * C.C• ~.4 9.3 8. ~ 7.2 
1 2 c.4 0. C• 7.4 1 • C, 3.7 0.C• 9.2 1r. 1 
1 :! 9 • I, (") • C * 7.5 15. 6 n .4 1 '.;. {- 14. 4 I, • 0 
H 1 '1. ~ 9.1 51 • 2 • 9.1• 8.C• 9.6 'J • O • 9. ~ 
15 5 7. 1 • 2l',.S• ~5.l• ,C.4• 25.7• 2 5. 9 • 12.9 3 2. 4 • 



TABLE C-26 

LNVJ~C~~ENTAL ~ONJTORJNG AND SUPPORT LAPORATORY 
OFFICE or RESEARCH AND DfVfLOPMENT 

[NVIRO~M[NTAL PROTlCTIO~ AGENCY 

•• EPA rETHOD 624 VALIDATION STUDY - PURGEA~LES •• 

RAW DATA fOR (HLOROMETHAN[ ANALYSIS BY WATER TYPE 
MEDIUM YOUDEN PAIR, UNITS - UG/L 

DISTILLED WATER TAP liATER SURFACE WATER INDUSTRIAL EFFLUE~T 

AMPUL NO: 3 4 3 4 3 4 3 4 
TRUt CONC: 117.0 111. J 117 .(l 111.G 117. (': 111. C 117 .(: 111. 0 

t-' v, 
co LA fi NUMbER 

1 81 • 9 12.1 6-Z.7 72.4 55.2 56.0 69.1 35.1 
2 217.8 93.5 27'::.2 93.~ 179.C, 104., 230.2 76.2 
3 13?.2 9':.C 135.8 H.::l 126.C, 94.3 ~11.'1• 669.2• 
4 109.4 73.5 135. 3 7 3 • 1 292.5 115. 4 !iS.4 1!6.8 
5 
6 

92.6 
~ '"'•~ .. 59.2 

O.C• 
6<;,. 2 
0. C • 

60.7 
c.o• 

1GS.9 
O.O• 

65.E 
n.O• 

8 4 • 3 
~.D• 

6C.7 
"'·. . "'.~ 

7 9b.4 86.9 1 G 1 • C e9. 7 11 C. C 65.P 117.0 60.0 
p 218 .4 6C.7 99.C 77.7 122.6 306.(• 8 'i. 6 352.4• 
Q 44.2 376.C• 1 1 1 • C 94.3 296.0 44.8 7P.• 6 7 C•. C 

1 0 2 '? • 9 e1. e 121 .c 1 • ! • 120.2 7P. 1 117.9 1 • ':, 
1 1 183.6 143.C,• 171.6 e~. 1 2:13.3 12t.4 11(. 2 n 9. 2 
1 2 
1 3 
1 4 

113. C 
134.1 
251 • C 

e.1.2 
• 

9 7. fl 

1 n.c 
301 • 0 
,S1.E• 

1V .O 
7 3. ll 
9 9. 1 • 

114.G 
164. 7 
2C5.b 

96.9 
117.E 

·"'~. n • ~ 

13'1.'.) 
201 • ~ 
2 C1 • 1 

7f.1 
~.Q• 
~.6 

1 5 358.7• 12~.2· 343.~• 4 2-.. !! • 251.7• 422.4• 7 17.4• 13 E. 6 



TABLE C-27 �

DtSllllED wATER 

A!'IPUL NO: 
TRUE CON(: 

LAR NUr18ER 
1 
2 
3 �
4 �

5 
6 
7 
b �
9 �

1 0 
1 1 
1 2 �
13 �
1 4 �
1 5 �

u 

lAP 

5 
t.22.0 

26C.C �
1[22.8• �

419.'.] �
4 !l E. 8 �
?94.0 �

279.0 �
:! 51 • 4 �

92.4 �
4.2 �

77.0 �
5~9.C 
55:?.C 
'57C'.2• 

1727.9• 

E~VIRC~M[~TAL MONITOkING AND SUPPOkT LA~ORAl0hY 
OFFICE Of RESEARCH AND DEVELOP~ENT 

£NVIRON~ENTAL PROTECTION AGENCY 

EPA METHOD 624 VALIDATION STUDY - PURGEAl!LfS •• 

RAW DAT~ FOR 
HIGH 

CHLORO~ETHANE 
YOUDEN PAIR, 

ANALYSIS BY 
UNITS - UG/L 

WATtR TYFE 

WAHP SURFACE WATER INDUSTRIAL FFFLUtNT 

6 
469.': 

5 
422.C 

6 
469.0 

5 
1.22.r 

6 

469.J 

3C1.~ 184.0 3C2.G ?56.r 
5 5 r; • 7 669. 5 559.2 605.1 F.16.0 
4 9 6. !1- 49:?.1 49t.6 55fl.3 2256.7• 
63 ~. 3 697.8 491\.2 965.'; ,,~t.5 
4;::; C. '.l "H?. C -~64.C .. 31. r 34 ~. G 

tJ.o-- G.O• C.D• G • !' • ':.C,• 
2t1.J 2S9.C 341..'.:: 294.0 222.c 

11b9. 3 1028.2 4 S3. ~ 1515.9 
174.J 736.[J 163.C 195. ".' St.6 
5Jf.4 1!47.4 434.C I.GP.1 3 7. 5 
:?C3.G 4t.2.[ f-62.0 741. 0 ss1.ei 
3oe..c 389.C 388.C 5 C9. r, 6t.5.0 
6~3.5 463.C 547.1 239.4 777.4 

121(.6• 334.6 134. 5 6 21 • ,'.) ct.9 
1511.5• 18C2.7• 2(!!7.2• 2'171.7• t.33. S 

Q~---~ �

5 
422.IJ 

234.0 
515.2 
49B.J 
564.2 
361.Q 

G.(,• 
189.0 
31'.. g 
184.':1 
~ oc. 5 
697.') 
296.C 

7.5 
r,e,9.1. 
965.9• 

l 
469.r. 

235.C 
917.3 
526.4 
590.4 
327.C 

0.0• 
266.G 

17<;4.1• 
53.7 

302.4 
922'.0 
469.C 
668.4 
772.C 

1913.1• 



TABLE C-28 �

A"lPUL NO: 
TRUE CONC: 

t--' 
O' LAe NUMBER0 , �

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
n 
1 4 
1 5 

DISTILLED 

, 
~ • lj 

6.4 
10.5 
, 9.,. 
12.1 
10.8 

r:.. ,, • 
s.s• �
e.2 �

12.n 
4.3• 
7.2 
E.3 
8.7 

11 • l. 
32.9• 

WATER 

i 

b.9 

9.6 
15.1 
17.!!• 

7. 1 
9. 1 
6.4• 
4. 1 • 

1 1 • 1 
14.5 
6.4• 
f< • 6 
8.5 

1C. 3 
6.7 

24.7• 

ENVHON~[NTAL ~ONITORING AND SUPPORT LAIJORATORY �
OHI CE OF RESEARCH AND DEVELOP.,ENT �

ENVIRONMEl'.TAL PROTECTION .AGENCY �

•• EPA I':[ l HOD 624 \IALIDATJON STUDY - PURGEA6LES •• 

R Al.' DATA f CR CIS-1,3-DICHLOROPROPENE ANALYSIS l:!Y wA TE R lYPl �
LOi,j YOUDEN PA H, UI\ITS - UG/L �

TAP WATEJ. SURFACE I.ATER INDUSTRIAL E F FLUE.NT 

, ,z 2 1 i:. �
Ii.~ E.9 8.(' e.9 R.C 8.9 �

P, • 5 H • C' 9.9 8.7 9.2 9.4 
6. 1 15.2 ~ • C, 1" • 4 9.5 1 4 • '5 

17. 6* ,c;.,. 16.4• 16 .9• 13. 7 • 33.4• 
5. 2 !I. 2 1G.9 10.3 11.7 c; • 3 

<, • 2 , 1 • , 7.7 2.e 9.6 10.9 
5. 2 C.O• 6. t, 4.5 5 • '! * 7. 2 • �
3.3• 6.~· 4.9• 5.7• 4.2• 5. 7 • �
~.9 «; • C 11 • 2 9.7 ,r: • 6 10.3 �

11 • 8 1 2. 5 11 • 9 13.0 11 • 6 15.9 
5 • 5 • L • 9 • 6.3• 5.3• 5. Q 5. 1 
7. 1 f: • 9 7.7 8.5 7.7 7.8 
9 • 3 c; • 2 8.2 9.6 11 • 2 e. 5 ,('. ~ H.9 1 C • '! 9. 1 6.3 7.7 

31 • 1 • 6.9 9.2 1 2 • f. 6.7 1C.8 
12. 8 14. S 40.4• 1 !< • 2 1C.6 10.4 



TABLE C-29 

[NVIRCN~[NT.-L l"IONITORJNG AND SUPPORT LAEORATGl<V 
OFFICE Of RESEARCH ANO OfVfLOPl"ENT 

fNVIROl'.1".ENTAl PROTECTJCN AGEl'iCY 

•• EPA ~.ET HOD 624 VALIDATION STUDY - PURG[ABL[S •• 
J; AW DATA FCR � CJS-1,3-0ICHLOROPRCPE.l'.E ANALYSIS BY lilAHfi TYPE 

MEDIUM YOUOEN PAIR, UI'. ITS - UG/L 

DISTILLED I.IA TE R TAP WATER SURFACE WATER INDUSTRIAL EFFLUt:NT 

AMPUL NO: 3 4 "!, 4 3 4 3 4 
TRUE CONC: 8 5. ') Ii 9. C ~s.~ Ec;. 0 ~s.c i: <1. G 8 5. '.) o9.C 

~ LAO NU.,AER
°'~ 	 1 128.·'.:l 113 .c 146. S 1(.8.0 126.C' 134.C 1Ct.C' 12~.I; 

2 145.B 131'. 7 ns .3 1 S !.l. 6 135.C 14 S. Q 1 34. 4 14t-.t: 
3 217.6• 227.3• ,12.8• 23E.7• 2C7.4• 239.2• 173.t.• 299.6• 
4 101.3 12c.1 94. 7 1C7.1 1lR.6 110.c 1 04. 5 136.7 
5 130.(l 96.2 1 OS • C 74. 3 4C.8 137.C 113.~ 12E'.C 
t 79.5• 39.3• 74.2 79.5 54.5 61 • 1 70.2• S!:.13• 
7 l2.S• E'i. l • 7'::. 3 • 8 6. 5 * 72.3• &4. 9,. B'J.3• 81.9• 
8 120.7 156.7 126.S 124.1 149.'3 126.5 1 26. 2 131.8 
9 121.,J 14 2. C 1 B.O 134.:; 1 H. C 114 .o 123.J 1~1.'J 

10 85.6• li3.3• 70.4• 95.7• 64.l• 93.2• !:4.9 97.7 
11 9C.7 100.( Ii 3 • 6 94.0 92.6 97.3 64. 1 9 "l • a 
12 93.5 91. 2 f, 0. p 95.3 76. 9 91.. 6 1 06. 0 99.6 
13 91. 'J 44':i.5• 12E.7 11c.c 12G.9 19.e BCr. 9* 
14 112.7 95.R 152.P, 1 2 l. 2 � 110. 8' 1 21 • 1 87.8134 ·" 1 5 151.2• 152.3• � 13~.9 117.2 133.7 135.t 1 11 • 6 131 ·" 



TABLE C-30 

ENVlRON:"IENTAL f':ONITORING AND SUF-PORT LAPORATORY 
OFFICE OF RESEIIRCH ANIJ OE\IELOPl'IENT 

ENVIP.ONMENlAL PROTECTION AGEt.CY 

• * EPA f"ElHOD 624 VALi DAT I ON STUDY - PU~GEAllLES •• 
R Aloi DAlA FCR CIS-1,3-DICHLOROPROPENE ANALYSIS 

HIGH YOUD EN PAIR, UI'. ITS - UG/L 
BY 1,, AlE R TYPE 

OISTJLLEO lwA l ER TAP WA lE R SURFACE WATER INDUSTRIAL EFF LUE 1H 

AMPUL NO: 
TRUE CONC: 

5 
357.0 

t: 
321 • C 

5 
357.( 

6 
321. 0 

5 
357.C 

6 
:::21.0 

5 
357.C 

6 
32 1. Q 

r-' 
(j\ 

N 
LAU 

1 
2 
3 
4 
5 
6 
7 
s 
9 

1 (1 

11 
12 
1 ~ 
14,~ 

NUl"B[R 
449.Q 
t:37.4 
830.2• 
411, .3 
495.'J 
3 7«;,. C' • 
15C.O• 
71:i?. 1 
, 2 0. C 
163.C• 
3e5.C 
~ '6. ,J 
?38.S 
~5?.':i 
597.4• 

360.0 
911.9• 
747.2• 
364.0 
291 • C 
131.G• 
188.('• 
43~.3 
44S.O 
149.4• 
34 4. 0 
2E:!.f 
2l0.6 
?Bt.4 
591.1• 

444.C 
1(67.4• 

784.E• 
5 9 • 2 

4 24. r, 
3 1 C. 0 
184.C• 
~,c.t 
~ 91 • C 
179.1• 
3 l<f. C 
3? 7. C 
t 73. 3 
294.1 
4~7.t: 

~52.0 
SSC:.6 
!!C9.3• 
363.5 
::: (, 7. '.) 
319.w 
179.C.• 
47[.E 
334.Q 
12().8• 
35E.J 
:'29.C 
3G4.4 
271. 0 
1, :! r. s 

4 64. 0 
6E7.5 
8(,2.6• 
4 08. S 
1c;1.'l 
~14.0 
238.C• 
467.9 
3 23. C 
174.,• 
375.0 
32~.() 

13. C 
263.S 
~ 1 5 • 1 

364.0 
759.(1• 
fiC5.7• 
2G0.9 
437.G 
233.0 
1E,O.C• 
46c;.6 
33!'.C 
114.8• 
326.0 
261. :'.I 
278.9 
324.3 
463.~ 

444.'.l 
7J8 .4 
P84 .2• 
44f. _,. 
527.0 
262.4• 
277.0• 
~ 1~ • 1 
324.0 
155 • 6 
36!!.:J 
5 2 0. C' 
!.42.f, 
34C.t 
493.? 

376.0 
743.C• 
~ 11 • .! • 
4.j4.9 
324.C 
286.u• 
175.C• 
436.6 
393.( 
1ci3.1 
3J1.( 
27G.C 
2i::~.f 
2 2 1 • 1 
428.1\ 



TABLE C-31 

l"4V I RON'.'ilNTAL MONITORING A,-, D SUFPORT LA50HIITORY 
OFFICE or RESEARCH AND OE\IELOPt-lENT 

EN\IIRONl",E.NTAL PROTECTION AGENCY 

•• EPA l"ETHCD 624 VALIDATION STUDY - PURGOuLES •• 
RAlo DA TA FOR DI~ROl"OCHLOROMETHA"'E ANALYSIS AY ',/ATER TYP[ 

LOlol YOUDE.N PA I i;c • UNITS - UCi /l 

DISTILLEC WAlfR TAP WATER SURFACE WATf R INDUSTRIAL fFHUfNT 

Ai"IPUL NO: 1 2 1 2 1 2 1 '-
·, �

TRUE CONC: f. • 1 9.G 8 • 1 c; • :, 8 • 1 9.0 8 • , 9.: �

r' 
CJ' LA~ NUMBER 
l,.J 

1 7.5 9.1 5. E H. 4 r;. '5 8.3 ~. 5 8.5 
? 7.E 1?.2 6.7 12.7 7.~ 11. 4 6 • <; l 2. 'i8.,3 7.7 1 r, • (! 1 1 • 8 6.P. 7.6 7.? c;.~ 
4 7.5 a., 7.P F. 4 8 0 7 1(). ~ p • S• 1 1 • 0 
'5 9.7 7. r, 5.7 P.J 8. 5 5.4 7 • fJ S.9 
6 4. 1 • 6. 6 • 5. 7 7.5 7.8 7.3 7.6'i • " 
7 l.2 4.2 4 • 6 5.6 3.9• ~.8 "3 • 7. 5. 2 

ll ..I\ 5.6 8.2 6. '.'. e. 2 9 ;2 7.8 ~ • > 0.9•• 

9 Q • 4 9.6 9.6 1?.4 8 • 5 9.7 R.6 10.4 
10 6.R 9.9 9.4 7.9 8.6 f'.7 7.2 9.5 
11 7.6 8.9 1.C 6.6 8. 3 8.7 P.7 8.3 �
1 ?. 9 • fl ,n.s 14. 2 13.S 9.9 11 • 1 8.? c;.4 �
n 9.6 1 1 • 2 11.C 2 ~. ~. 11.3 8.9 l.~· 6.6• �
1 4 11. 6 12.c 11. 7 ~.J• 9.4 B.e 7.4 9.5 �
1 5 'i. 6 20.2• f, • 4 14. !l 38.7• 1;:. 2 1t'.. 7 • e.9 �



TABLE C-32 

EN\/ I hCN~Et-.TAL MONITORING A~O ~UPf'QJ;T LAflORATORY �
Offl(E OF RESEARCH AI\ D OfVFLOF"'E"l �

ENVIRCl\l'EI\TAl PROTECTION AGFN(Y �

•• EPA METHOD 624 VALIDATION SlUDY - F-URC,U[iLE S •• 
Ii AW DATA FOR DIF.RO~OCHLOROMETHANE ,INALYSJS PY loiAT[k T Y f' f 

~'.lD1U"1 YOUDEN PAIR, U~ll TS - uc; / L 

DISTILLED WATtR TAP WATER SURFACE WATER lNDUSTllIAL E F FLUtNT 

•MPUL NO; "t 4 3 4 3 " 3 4J 

TRUE. CON(; 96.J 9(.0 9 0. 'J E6.::1 9 n. o 86.0 90.0!:. 6. '" 

t-' 
O's LAB NUMi3Eh 
~ 1 111.IJ 67.2 117. 7 72.1 117.0 72.2 <;,9.7 74.L ,,. 97.3 7 1 • t, 81 • 9 84.7 1C7.7 7C.9 1oe • .t. 74. 3 

3 99.2 69.Q 112. 5 63.4 1ce. 1 9 'i. 4 72. '!. 4 2. 5 
I. i:l 1. J 6<;. t 83.4 3E'.1 144.7 te.~ 93.7 142.~ 
5 11~.'} 57.? 87.2 44.9 61 • ~ 7 8 • I) <p.• 9 78. 1 
6 4 l,. 2 • 45.C• 81 • 2 t?.9 7C.P 56.4 1CE'.'1 42.0 
? 69 • 1 97.C 83.2 5 p .... 77.4 66.S ~'5.9 61.7 
p 97. '.1 83.5 11 7. 1 64.~ 1~8.7 66. C· 112. fl 1 Jf. 8 
<;, 99.4 68.4 ns .c 7 4 • 6 95.1 65.1 11c.r 7f.? 

lC 9 4. !l 63.6 76.1 6f.7 76. 1 61.0 92.1 5 ~. C 
11 95.6 !lC'.5 77.2 67.3 1[,(j. c; 8 4 • 7 71.0 oc,,. 3
, 2 11 '3. I) 88.2 7J.2 87.8 78. ~ 9, • ,; 8~.G 1JS.C 
1 3 1C?.-l • 311<.6• 62.3 123.2 73.7 82.'3• 0.0• 
14 101 • 3 97.t 13 2 .t sc;;.1. 1[4.1 92.5 103.4 o7.7 
1S 65.5 104.5 159., ~ 1 • 5 106.2 ae.2 14().3 128. 4 



TABLE C-33 �

E'.V I RONl'E.NTAL M01-;1TOR1"4G AND SUPPORT LAPORATCJRV 
OFFICE Of RESt:ARCH ANO DE VELOP'"[t-.'T 

FNVIRONMENTAL PROTECTION AGO,( Y 

... Ef'A "'E THOD 6 2 4 VALIDATIOt. S lUD 'f - PURGEAillfS •• 

RAw OAH FOil OIBRO~OCHLOROMETHANE ANALYSIS fj'f 

HIGH YOUD EN PAJR, UNITS - UG/L 
wAT Ek 1 Y PE 

OlSTllLED WATER TAP WA 1 E fl SURFACE WATER INDUSTRPL ffflUE.NT 

AMf'Ul NO: 
TRUE CONC: 

5 
361J.~ 

6 
324.0 

5 
36C.·J 

t, 
3 2 I..:) 

5 
36('.C 

6 
324.0 

5 
361).C 

6 
., 2 4 • C 

t-' 
a-
V, 

l AP. 
1 
2 
3 
l. 
5 
6 
7 
!_I 

9 
1 0 
1 1 
1? 
1 3 
11. 
1 5 

NU~BfR 
420.0 
4B6. 7 

406.3 
361.9 
440 .o 
411..0• 
295.0 
862.4• 
29 7. 0 
!29.1 
412.J 
394.0 
2Hi. 7 
35!-.2 
7()7.5• 

349.0 
608.3• 
338.G 
329.6 
285.G 
231..0• 
319.Q 
362.& 
375.C 
?91.2 
~79.J 
341.S 
256.8 
275.t: 
l.CB.B 

3R9.6 
~ 63. 7 
3b5.8 
345.2 
347.6 
377. ':,· 
349.C 
I.B7.f. 
t.1C.C 
3 7 5. 3 
641.'3 
37C.Q 
469.7 
271 • 1 
396.5 

357. 7 
l.23.3 
3 71. '.) 
3, 7. 2 
2b4.6 
3 5 C. '.l 
3H.O 
L41.4 
296.G 
, 5 3. 1 
668.3 
472.: 
312.7 
'223.2 
72 2. 8 

435.C 
541 • 9 
4C;5.1 
374. 1 
2 54. ~ 
359.0 
sc2.r: 
3~5.9 
276.C 
2 76. 1 
4 11 • 0. 
4u4 .r:1 
293. 5 
217.7 
537.4 

~29.C 
573.1• 
".68.C 
218.(1 
413. C 
2fl9.0 
342.C 
40(.t, 
2n .c 
?63.4 
357.C 
329.C' 
'271..5 
32fl.Q 
~97.'i 

3~7.fl 
527.? 
377.7 
469.9 
I. 50 • ,, 
336.2 
332.(1 
5(;,0. 0 
2 b~. 0 
317.r 
L17.0 
37t. (' 
273.3• 
~ 0~. t, 
44?.9 

379.C 
5 7 L • 7 
22 r.. 1 
52 4 • 6 
279.: 
~32.G 
3:,c.o 
". 8 6. 7 
322.C 
257.3 
-. 4 2 • C 
3i::LC 
?Z2.9• 
294.4 
742.5• 



TABLE C-34 �

EhVl~ChMENTAL MO~llORl~G AND SUPPORT LA80RATO~~ 
crrICE OF RESEARCH AND CFVFLOF¥ENT 

ENVJRO~ME~TAL PROTECTION AGE~(Y 

•• EPA ~fTHOD 624 VALIDATION STUDY - PURGfAULES •• 

FAW DATA FOR ETHYL UENZEN[ ANALYSIS bY ~ATER TYPE 
LOW YOUDEN PAIR, UNITS - UG/L 

DISTILLED I.AHR TAP IJ,IHR SURFACE IJATER INDUSTRIAL [ffLUcNT 

lMPUL NO: 1 2 1 2 1 2 1 -<. 

TRUE CONC: 1'5 .o 17.(1 15.: 17.'J 15.G 1 7. C 1 5 • C' l 7. 0 

LAl1 NUMBER 
1 1 6 • :! 22.2 22.6 1 p. s 18. 7 21': ... 2 "3 • 1 17.C: 
2 1 5. Q 25.C 14 .3 t 7. 0 13.9 2 3. 3 1 5 • ?. £5.5 .. , e• 1 17.4 1 5 • I. 17.9 19. 3 19. 1 14. J: , i. • 5 
I. 17.R 21.6 17.0 2 0. 3 ,s.s 2 I. • 2 3 r·. 1 1 7. c; 
C 15.6 16.4 2 r, • ? 1 ':. 7 14. 7 1R.9 24.0 2eG.c• 
6 n .s 17.4 1 2. 7 • 15.6• H,. 7 1 5.? 11.4• n .9• 
7 21. 2 11. 2 11 • t * 1 2. 1 * 11 • ". 14.2• 8.7• 1 7. 7 • 
~ l 5 • 1 10.4 17.0 1 5. 1 21.G 19.3 21 • (' 1L9 
Q 

1C 
19.5 
1 2 • 5 

2 0. ti 
23.2 

1f. 9 
17.9 

'2 5 • 6 
16. 5 

1P. 1
2c., 

1 '3. 5 
2 2. '.\ 

1 P. 4 
1 5 • 3 

, 9 • " 
19.8 

11 
,;; 

17.2 
16.2 

17.5 
19.6 

,s.e,~.9 n. 1 
, 6 • " 

H. 5 
16.Q 

22.c 
2(.0 

19. 3 
14. 3 

1 2. 7 
1).Q 

1 3 
l 1. 
n 

1 9 • 7 
15.8 
35.~• 

25.8 
17.8 
37.S• 

19. 4 * 
6-,;. 6 * 
15. 7 

.3c;.')• 
2 '1. 7 
:n.6 

26. ~ 
22.: 
2"!. Q 

1:;. 7 
24.3 
, 1 • 1 

21 • 1 
16.7 
2~.7 

.3 ::, • 1 
2 lj. E, 

1 5 • 3 



TABLE C-35 

£ NV lllCl\,"fNTAL MONJTORH,G AND SUP Pr hf LAFORATOl:IY 
OFFICE OF RESEARCH AII. r, CEVflOPft.U-.l 

t.NVlllONr-'ENTAL PROTECT IO II AGENCY 

* .. EFA l".E T~OO 624 VALIDATION STUDY - PURGEAbU. S ... 

IU.W DnA FOR ElHYL £lENHNE ANALYSIS PY liA TE R TYPE 
MfOIUM YOUOfN PAIR, UNITS - UC:/L 

OJSTILLEC WATER lAP WA TE fi SURFACE I.ATER INDUSTRIAL EFFLUENT 

AMPUL 11.0: 3 4 3 4 3 4 3 " TRUE CONC: 162.'J 17C. C 162.C 17C.C 1 t 2. 0 170.0 162.0 17 :'. C 

I--' 

°' LAH NUMBER-..J 

1 225.0 2G9.C 12~.8 19~.G 1!! 1. '.) 228.0 185.0 1<. e. 1 
;> 179. 'l 215.6 157.6 234.:"• 22c.2 18 ~. 1 1<;8.c, 24t.C 
3 184.1 187.7 191 • 4 177.3 199. 2 228.:1 ?00.0 199.8 
I. 18 7. :" 151. ~ 1 ~ ~. 3 15f.2 ?C2.2 15P.O 12C/.1 1.li3.3 
'i 151. () 141 .o 143.r 174.C 176. E 154.:' 140.1'- 1JO.{, 
6 135.rJ 112.c 11;':1.r:• 1,S.'.:l• 15C.O 16C.C 122.1'."• 6 2. 9• 
7 77.'J 125.0 9t<.C• 7E.6• 102.0• 113.1)• 94. 7• ,~~-~· 
~ H,c..Q H'O.t: 141 .1 H 3. 1 236.6 163.8 H'.:. ~ 1c5 •.~ 
9 187.D 17P.r. ? 31. 0 17F.O 181.Ci 173.C• 19~.ri 1!)9.:, 

1 0 127.2 121'. 5 1,1.i. 152.8 129.9 140.G 1 5 3. 2 11 3 • ~ 
11 17~.2 158.3 16 ~. 1 164.lo 14 ~. 9 11.9.!'· 117. 6 14 2. C 
1 2 ,c~.o 216.0 14t.r: 181.(') 165.IJ 192.C 1~4.C ?oR.O 
1 3 149.4 .. ~91.{• 181.5• 241 • 5 177.5 165.9 230.7 
11. 157.5 165.C 235.9 174.g 192.1 187.4 161 • 1 14 7. ~ 
1 5 207.2 139.~ 177. £! H 1. :i 1E1. 6 164.E 145.4 157.<; 



TARLE C-36 �

lN~IRON~E~TAL ~O~llORINt AND SUPPORT LADORATO~Y 
OFFICE OF REScARCH ANO OfVfLOPMf~T 

ENVIRONMENTAL PROTECTICN AGENCY 

•• EPA METHOD 624 VALlOATIO~ STUDY - PURGEAbLES •• 

IHI,, DATA � FOR ETHYL EENHN£ ANIILYSJS li'f I.ATER TYPE 
HI6H YOUOEN PAIR, UN11S - UGIL 

uISTJLLEO WATfl<. TAP W~HR SURFACE ~ATER INDUSTRIAL EFFLUtNl 

AMPUL NO: 5 5 t 5 t 6 
TRUE CONC: 6Sfl.G tBC.C t12.J 6EC.G 612.C 612.C 

LAB NUl'lfifR 
l lB7.C 62C.C 1.P.s.r fl24.C 6 88. 0 e13.J 825.G 711.7 
2 H3'i.6 1J41.r: F65.3 Pf~.5 11 u2. a Q 25. 11 1160.& C/75.6 
3 � 76 .... 1 658.2 633.6 l:79.7 BG4. 7 745.4 5 91 • C P.2?.2 
4 468.9 4PF,.3 , '.,Q. 3 47~.~ 498.0 5 11 • 5 116. 8 574.C 
5 553.0 549.C l'H.r. lE4.'J 733.'.1 53P, .ci 'i99.t, 1.41.6 
6 638.0 31<7.~· l.62.i:r 4c'B.J• ~59.0 5(13.0 261 .4• 4F,.C• 
7 2es.o 421.J ,,7.nr 4(1<.:J• 6B4.C• 46,,.G• -.., 7r • '. • 421.C• 
F! 73 2. 6 587.C tC3.6 t~l.3 662.2 735.2 726.1 5<;,9.2 
9 ">64.C e74.C <;69.0 5 1 4 • :J 439.0 53C.O 741.0 ~31.C 

10 424.4 362.6 l.ti'2.6 ,70.4 -.. 74. 2 385.9 -.. 96., !55.3 
1 1 P13.~ {16.(. 7C6.C 'io O1. '.) 643.0 563.C 709.(' 547.(. 
1 2 622.0 683.( ~S7.C' ti 1P. '.:', 6E!.IJ 544.C 736.r s,~.c 
1~ 546.4 544.7 H~7.4• e~e.5• 5 Se. 6 543.e 9 5 ~ • 2 54 0. 1 
14 760.2 646.7 t f 1 • 7 53t.1 39J.3 742.4 SPP.2 677.'S 
1 5 726.8 752.6 ~ 7~. 5 76 3 • !'\ 706.7 529.3 1-30 .<;i 47 ..... 7 



TABLE C-37 �

DlSTJLLfD 

I\MPUL NO: 1 
TRUE CON(: Ii. Q 

LAP NUMB[R 
1 2.2 
2 G. Cl• 
3 8. '.1 
4 19.1 
5 c.O 
6 3. 9 • 
7 22.1 
fl 9.7 
9 9 • .., 

1G 2.1 
11 7. 2 
12 ~ • 2 
13 
14 

3.4

e." 
15 5. 1 

ENVJR(~MENTAL MONJlORI~G A~D SUPPORT LArORATONY 
OFFICE Of GESEARCH ANO DEV[LCP~ENT 

ENVIRONME~TAL PROTECTION AGENCY 

•• EPA METHOD 624 VALIDATION STUDY - PURGlABL~S •• 

~A~ DATA FOR � ~ETHYLE~E CHLORIDE ANALYSIS bY WAT[~ TYPl 
LOW YOUOEN FAIR, UNITS - UG/L 

WATER � TAP WATER SURFACE ~ATER INDUST~IAL EFFLU[Nl 

2 1 2 1 ~ 1 2 �
7.2 R.C 7.2 7.2 P.C' 7. 2 �

3.2 6.2 1t:.~ 19.4 14. 2 � 7.5 
23. E. 57. 1 • ;_s.?• 2. ~ 4 • 1 � 1 1 • 3 
6.1 {: • Q 5 • .., 21 • 6 4.6 5. 4 11. • C 

22.6 33.6 ,2.6 27.R � 2 1 • ~ 
A B.3 6.7 (: • 2 c.1 .- • u :--:.r• (J • CJ. 

5. 0 • 7.3 1 C. 3 Q. r.. 2.7 4.c �
0.0• 1 ~. Cl 5.9 11 • f' 1C.6 2. 1 �

6.2 1t. 7 1 2. 5 13. 7 so.s Q.7• ?23.6• 
6.13 7.4 t.5 9. 1 t:.. 7 7.~ S. 7 
6.C 7 .4 2.? � • 4.8 0. 'J. C.O• 

S.7 4.4 7.6 9.2 1?. 4 1 2. 7 
5.6 I; . • 7 3.7 2.1: 

50.2• , • 5 2 4 • 3 20.7 , • 8 
8.2 3 ~ • r, 7.3 37.3 � 2.C 
G. 1 ~.C• � ::::· • Q* 1 • 5 



TARLE C-38 

fNVlRCNM[NTAL ~O~ITORING AND SUPPO~T LA~ORATU~Y 
OFFIC[ OF R[S[ARCH A~D O[VELOP~[Nl 

ENVIRONMENTAL PROTECTIO~ AGfNCY 

•• r.PA METHOD 624 VALIDATION STlJOY - PllkGEAIJLES •• 

QA~ DATA FOR METHYLENE CHLOR]DE ANALYSIS BY WATEk TYPf 
MEDIU~ YOUOEN PAIR, UNITS - UG/L 

DISTILLED ~a.TER TAP WAHR SURFACE -ATER I~DUSTRIAL EFFLU~t.T 

•1-:PUL t-.0: 4 3 3 4 3 �
TI< Uf cot. c: 114.0 120. '.1 114.C 12c.o �

t-' 
--i 
0 LAB NUl'IBfR, E1.1 54.9 91 • ? 57.9 116. 3 64.3 ti 2 • t. 63.C 

2 164.Q 75.G 27'9.fl• 12'T.P. .. 1:1,G.«;l 9 I. • S 12~.1, 5 7. ~ 
3 11 3. 1 63.4 105.C c.c::.~ c; 9. C 1C6.8 124. 1 4 t,. Q 

4 93.4 52.G 97.E l 2. :1 125.8 104.7 16 c: • 7 33.2 
5 6 3. 1 6G.C' 7 5 • 3 54. 4 fl<,.t. 6t.5 r • C • C'.C• 
6 28 .6• 3 5 • 1 • 46.? 4 3. 4 62.4• H,.3• 3 t, • 2 2 2. 2 
7 73.1 1C6.G 5f. 1 7 7 • !' II 3. 9 75.P. 9 6 • 'i 6 t, • 'i 
B 113.'i 63.'i £ 1., ~ 1 • 'I 1 1 7 • 5 116.l. :?t:7.5• 119.5• 
Q 116.I. 184.4 1;:;!i.1 1 1 1 • 1 1C5.0 9 3 • (1 129.'i 1CH,.5 

1 !1 80. 4 4 5. t 2<,. 5 7 Q. 'i 75.5 • 77.S 4(.4 
11 13f'.4 1C'i.R 16l.:' 1C.6.1 134.3 11 2 • 1 95.1 110.s 
12 14~.,J 96.4 , 1 <;. r 134.G 71.. 7 7 ii • 'i 1 (i 1 • 0 71. • 'J 
1 3 8t.4 • 14l • ~ 71.7 8S.4 19~.1· 1::; 7. C:: ,., .411.~.,1', 72.'2 1 ~ 6. 1 7"',.4 1~0.9 293.4• 124 • L 54.7 
1 5 71 • 9 43.9 l36.r.• 3?.5 0. r.. r.c• 77.~ 22.6 



TABLE C-39 

UiVIRCt,;:-'ENT,.L MOt..JTORING A I\ D Sl.Jf'P(HT LAPORATORY 
OFFICE OF RESEARCH AND t,fVELCP"'EPIIT 

ENVJRONl"H,HL PROTECTIC,P., AGEt-.CY 

•• f F ,. METHOD 624 VALIDATION STUDY - PURGEAtili:.S • * 

RAw DAlA FOR f>IETHYLENE CHLORIDE ANALYSIS BY 
HIGH \'OU DEN PAIR, UNITS - UG/L 

WATER THE 

DISTILLED I.A TE R TAP WAH Ii SURFACE lolA TE R INDUSTRIAL E Fflllr.NT 

AMPUL NO: 
TRUE CONC: 

5 
432.0 

6 
4EO.C 

5 
432.C 

6 
48C.~ 

5 
432.0 

6 
480.G 

5 
432.':· 

c 
4c C. C 

t-' 
-...J 

t-4 
LA tl 

1 
2 .. 
4 
C, 

6 
7 
P. 
Q 

1 C 
11 
1 2 
13 
1'. 
1 5 

NUMBER 
621.8 
660.4 
3 41 • 6 
26', .9 
277.1 
151.1• 
232.S 
3E.2.9 
341.I. 
29C.5 
r,sz.r 
392.'.:1 
207.4 
63~.7 
265.2 

532.8 
939.9• 
445.4 
33ti.5 
~ 21 • n 
231.1• 
3C9.Q 
416.1 
501.4 
2C1.~ 
r; 74. r 
491.Ci 
3~4.1 
~56.~ 
292.5 

1CJP.4• 
1(75.7• 

~4C.7 
1 t 8. I. 
~33.i. 
1 5 t • C 
3n .r 
2 91. • 3 
3 8 3 • 1 
2'<9.6 
1.s·~.c 
452.C. 
3 2? • 11 

1.69.f 
2 Qt,. 5 

1323.'i• 
7(9.6• 
4eC.8 
152.1 
~i.8.4 
2i.5.C 
236.:' 
4~3.0 
~93.1 
1 1 1 • 3 
'i4~.1 
4E c;. ~ 

! ~ ~ • ~ 
l29.6 
312.8 

55[.3 
I. 76. 9 
3 51 • 2 
21o2.7 
327.9 
120.6• 
3 6 3. C 
"'6'i.C 
3C4.C 

2421.4• 
5C3.G 
4C9.8 
778.1, 
12:l.8 

1216.2• 

43~.3 
863.f• 
473.f, 
292.1 
279.9 
262.6• 
347.0 
427.2 
35e.n 
:ms .9 
5 2 3. '.:' 
529.C 
3 4 8 • 6, 

11Ci~.2· 
r,. r * 

4 '3 7 • '.; 
7"!,7.1.. 
;,911.7 
3t1. f-

C • 0 • 
1 65.7 
311'.'; 
439.1• 
23!',.5 
248.5 
i.P~ .C 
1.3<;.r1 

83.2 
1.c:e.s 
2 5 ~. 1 

6131:<.<;• 
711 • 1 
"l 5 1 • S 

5 t, • 2 
C.O• 

21 2. 9 
290.t:: 
61f.~· 
4.;9.5 
2 4 1 • 3 
'i 16. C 
'i 7 7. C 
-597.E 
~d'-.1 
14 7. ~ 



TABLE C-40 

ENVIRClliMlNT.AL J'!O,..,ITOwING AND SuPPOiil l A r! 0 R A T O R Y 
CfFICE OF RESPRCH AND DEIIELOf'MENT 

ENIIIRONP'ElliTAL PROlECTICN AGEr.CY 

•• EPA l"E lHOD 624 VALIDATION STUDY - PURGEABLcS • • 

R A.i DAT.A FOR lElRACHLOROElHENE Ar.ALYSJS [l y 

LOW YOUDEN PAIR, Ul'.IlS - UGIL 
WATLP. Ty f' t. 

DISTILLED Iii A 1 l R TAP WATER SURFA(F WAlfR INDIJS1RIAL EffLUlNT 

A"1PUL NO: 
TRUE CON(: 

1 
9.J 

2 
10.c 

1 
9.C ' 1 C. ~ 

1 
9.C 

2 
lC.O 

1 
9 . r,

~ 

,: 

1 C. 0 

t--' 
--i 
N 

LAB 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 0 
11 
1 2 
1 3 
1 4 
1 5 

NUMBFR 
1 0. 1 
13.3• 
10.2 
9.9 
<;.9 
9.1 
7 • 8 • 
a.1 

11).~ 
6. ti• 

1J. 1 
11. 1 
1 2. 4 
9.2 

24.6• 

14. 3 
12.9• 
1 r, • t 
lC.O 

9.C 
11.5 
5. <,. 

11. 7 
1C.~ 
11.8• 
1J.8 
1 2. ti 
1?.2 
11. 3 
2J.8• 

12.2 
9.4 
C, • 1 
!' • 9 
9. f, 
?.l 
'5 • f'•• 

9.6 
1 C. 1 
9.8 
9. 1 

1 ~.• 9 
1'.'.!'• 
37.P• 

9 • P. 

lC.6 
14. 9 
1(.8 
1r.2 

f.R 
9.S 
7.9• 
7.7 

i:,.6• 
e. 4 
8.9 
7.6 

2P.6• 
9 • 2 

14. 9 

11 • 4 
7.6 

11 • 5 
F. • 1 

1 (I • ' 
11.4 

5 • C'. 
13. 7 

p • c; 
1c.c 
9.7 

11 • 1 
32.7• 
1 r: •6 
1C.P 

14. 9 
1t. 1 
11.9 
11.8 

9.2 
9.5 
6.7• 

12.7 
10.6 
11. ~ 
10.P 
p. 1 
1?. 1 
1 ? • P. 
12. 5 

12.9 
8.3• 
9.~ 

18.( 
12.G 

?.('\ 
~ • 6 

1 c; • " c. • e 
7.1 

10.S 
9.0 

1().1 
e.r: 

1 5 • 4 

9.9 
1 S. 9 • 
n. c. 
3.3 
C'.C• 
b. 4 
"~. -l 

1 G. ~ 
1 0. 2 
1-:'. ~ 
1 J. 3 
9.6 

1 4. 5 
11 • 1 

4.9 



TABLE C-41 

I: 'JV I RO~ 'If NT AL MON]TOPJNG A ND SuPPORT LA lh) RAT ORY 
OFFJCE � Of IUSEARCH AND DEVfLOPMENT 

ENVJRON"'IENTAL PROTECTICiN AGEl'.(Y 

... E.PA METHOD 624 VALIDATION STUDY - PURGEAtlLES • • 

RAW DA TA FOR TETRACHLOROETHENF At-.ALYSIS BY WATER TYP~ 
MfOJUM YOUDlN PAIR, UP.. ITS - UGIL 

DISTILLED ,4Al£R TAP WA TEP SURFACE WATER lt.JDUSTRJAL EFFLUENT 

A~PUL NO: 3 4 3 4 3 4 3 4 
TRUE CON(: 9S.J 1::io.o 95.r ,co.o 95.C 1CG.O 95.') 1JC.O 

t-' 
-.J 
l,J LAA NU~BER 

1 127.6 118.e 71 • 4 111. i) ,as.c 123.0 98.4 114. 4 
2 123.9• 123.9• 92.7 141. 3 114.6 127.(' 129.2• 142.S• 
3 99.4 1C3.6 1U:. 7 96.8 1G7.2 124.5 , u9 • "' 53.8 
L 99.0 114.t, 9 5 • 4 90.6 112. 9 83.4 51 • '." 121. 7 
5 96.B 85.1 E15.1 91:l. 3 89.1 104.C 65.8 0. C' • 
t; 95.1 77.? 6t,. 7 77.7 83.2 1Q7.0 7R.5 3r,. 6 
7 5?.4• 76.6• 63. 2 • SP.2• 58. 3 • 65.5• 7"':. 2 69.t 
8 1G7.5 1C4.5 75.9 1::7.7 152.5 111.'3 1 C,4 • 1 13 7. 1 
9 111.0 1C4.C 2CC.G• 11 0. J 97.6 100.0 116. ~ 11 2. C 

1 (l 6 3. 1 • 60.9• 5~.c 81 • 6 6 2 • 5 69.5 72.1 52.J 
1 1 108.2 99.5 94.1 9f.7 91 • 6 94.4 68.9 i! 8 • C, 
1 2 136.') 142. C' n .2 1(.7.G 9'i. 2 12!1.0 9 f; • 3 1b!l.O 
1 "t 98. '1 • 413.f.• 9P.4• 297.5• 1G3.9 89.11 1,5.5 
14 117.g 119.5 137.7 1 C 2. 1 1u8.P 1C4.2 96.1 83. 1 
, 5 15 2. 2 103.5 133. "': 119.3 911. 1 98. 7 5 e • 1 129. 5 



TABLE C-42 

ENVl~ONME~TAL MONITORING AND ~UPPORT LABORATOkY 
OFFICl Of RlSEAR(H ANO OlVrLOP~[NT 

E~VIRO~~[NTAL PROTECTION AGE~CY 

** EPA ~ETHOO 624 VALIDATION STUDY - PURGEP8LLS •• 

R-.loi DATA FOR TETRACHLOROETH[NE ""ALYSIS av WAHR TYPf 
HIGH YOUDEN PAIR, Ut-;JT S - UG/L 

OJ STILLED WATER TAP \I.ATER SURFACE wAHR INDUSTRIAL EFFLUENT 

l\l'IPUL NC: 5 6 5 l 5 6 5 6 
TR lJ[ CON C: 400 .c 360.0 4~0.C 3t,C.0 400.C 36C.C 4 D2. C1 :i:c O. C 

t-' 
-...J 
~ LAB NU!'!E,fR 

1 416.6 364.6 27?. C 47L'J 397.C 446.~ 45~.t. 4Ll4.l, 
2 531.3• 708.2• St-2 .4 45!'.2 53k.6 671.7 61?.9• 662.';• 
3 398.3 343.4 357.8 351.4 4 34. 2 381.'5 320.3 224.C 
4 31,7.#.. 4C2.9 344.6 375.4 4 (,6. 2 381.0 3ur.6 :.". 41 • 9 
5 441.a 313.0 3~4. 0 367.0 397.G 359.0 11 19. '.) 23C.C 
6 411 • ') 232.C 27Q.(, 21.3.'.) 349.0 31S.O 142.2 212.r: 
7 2G6.0• 26C.O• nc.c• 274.0• :!9:!.C• 262.'.)• ? 71 • C 277. 0 
8 42t..6 358.9 297.1 11 6 C. 5 4Cfl.3 422.6 4 04. f 411. 2 
Q 339.') 373.C 67t.C :! Ce. O 29:!.:1 279.') 288.') 2:., 7. G 

1C 183.2• 145.8• 2UJ.5 142.7 150.5 164.7 164. 7 134.t 
1 1 479.1 365.J 4 lC. C 47t.J 377.Q 3 3 11 • 0 399.:1 315.:: 
1 2 374.C 4G8.2 2 91 • C 49C.O ~ 51 • 0 ~27.Q ~62.1"1 272.C 
n 315.9 33e.1 7tl. .9• 551.2• 319.5 686.5 497. 2 3JE.8 
11. 473.6 40G.5 391,.1 "!SC.5 211.3 4Q2.4 "!55.Q 353.6 
1 5 466.4 50'3.5 3 61 • 2 46C.5 ?9C.2 383.0 ?69.0 i,t,6.C 



TABLE C-!13 

1:NVIRCH,"'ENTAL l"Or.JTORING ANO SUPPORT LA80RATllRY 
OFFICE OF &:;£Sf.ARCH ANO DFVELOP~1[NT 

EN\/IRONl"'ENTAL PROTECT JON AG[t-.(Y 

.. * lPA l".E THOD f 24 IIAL1DATJON STUDY - PURGEA8LES •• 

RAlo.' DATA FOR TOLUENE ANALYSIS 
LOW YOUD EN PAIR, U~ ITS 

PY WATER 
- UG/L 

TYPE 

DISTILLED i.ATER TAP WATER SURFACE WAH P INDUSTRIAL EffLUlfl;T 

AM PUL NO: 
TRUE CONC: 

1 
13. 5 

2 
1 <J • ".., 

1 
13.~ 

-
' 15.C 

1 
13. 5 

2 
15.0 

1 
13.5 

l 
15.o 

t-' 
--.J 
Ln LA l< 

1 
2 
3 
I, 

5 ,., 
7 
H 
9 

1 C 
1 1 
12 
1 3 
14 
15 

~UlolHfR 
14.8 
17.7• 
15.0 
16.6 
13.6 
n.3 
1 4 • 2 • 
15.'J 
1?.. 4 
12.0 
1 5 • 3 
13.7 
14.2 
16. 'i 
23.9• 

18. t 
19. ll • 
16.7 
16. 3 
13. 7 
15. 5 

9. 2 • 
1 I: • C: 
17. 5 
11\.!) 
15. C 
17. 2 
19. 7 
16.1 
27. 3 • 

1P.6 
16.1 
13.(' 
16.~ 
1 7. 6 
12. 2 

F. • 2. 
1 6 • ( 
16.S 
H .9 
14.6 
p .c 
B.5 
SG.7• 
15.4 

14.5 
22.2 
1 ~. 3 
20.9 
15.6 
14.2 
12.3• 
14.4 
25.7 
1" .s 
1 ~. 7 
1 2. 2 
3 C. ;1 

1L9 
21.E 

14.9 
11 • 9 
l 6. 5 
1C.2 
13.6 
16.3 

B • 6 • 
17.6 
15. 6 
u.o 
1,4. 3 
14. 7 
21.4 
H:. t. 
16.2 

26. 9 • 
21.6 
lll. 7 
17. 3 
16.5 
14.3 
11. 4 • 
H,.~ 
1 7. 2
,~.Q 
16.6 
17.6 
17.S 
19. ~ 
1P.6 

18. ~ 
p .4• 
17.3 
17.5 
35.3• 
1 '.). 7 

fl • ?. • 
2C.? 
1~. 7 
1 2. 8 
1 ~ • 7 
1 2. 2 
14. '5 
12.4 
1ll • 4 

1 I, • C; 

23.G• 
31. 2 • 
18.2 
r "•.. 

14. 2 
13.2• 
1 .. • 'i 
17. 7 
l 5. 7 
1 5. C 
10.9 
21.(1 
15.6 
1 3. 7 



TABLE C-44 

Et,.,VIRCl',f"C:r-..TAL MONJlORING All. D SUPPORl LAPO'<ATO~Y �
OFFICl Of Rt SEARCH AND DEVELOPMENT �

ENVIRONMENTAL PROHCTIO"I AC,ENCY �

•• EPA ,.ETHOO 624 VALIDATION STUDY - PURGE.A[jlE.S .. .. 
RAI,, DATA FOR TOLUENE ANALYSIS eY Ir/AT FR TYPf 

:-1 f DI UM YOUDE~ PAIR, UI\ ITS - UC, IL 

DISTILLED 1o1ATER TAP WATER SURFACE liiA TE R INDUSTRIAL E f f LU i. ri T 

~AMPUL NO: 3 4 3 4 3 4 - 4 �
TRUE CONC:· 142.J 1S'J.C 142 -~ 15C.C 142. '.J lSC.O 142.C 1'>r.n �

t-' 
-.J 
O' LAE NUMAER 

1 219.') 191.(. 1(9. 6 H 2 .9 1S3. C 241.0• 164.l 177. 2 
2 173.2• 19~.7• 1 5 3 • S 2,3.6• He .4 1 7 'i. 4 1e2.f,• 223.ti• 
3 152.Q 1 78. 1 154. 7 14 F. 4 HC. 7 H1 .E 214.4 13'5.1 
4 152.9 184.4 , ~ ~ • 5 137.7 176. 6 14Q.4 60.4 1)3.3 
5 130.0 13u.O 12 7. '.:' 159.0 157.7 13 7. 0 146.P 11 C. 8 
6 1.B. 5 1 21 • 5 11~.c 12(.Cl 139.8 1 55. 1 122. 4 74.3 
7 8 6. le • 114.l!• 96.8• ~9.1• 89.Q• 96.ll• 9Q.4• 97.9• 
e 150.4 16 2. 3 n1 .e 1 l 5. 2 HE. 2 14 7. 2 165.~ 1 e 1 • 8 
Q 175.r.J 172.(1 249.(1• 179.Q 155.0 158.C , n .1 11}4.1 

10 104.S 1(.6.9 96.7 132.1 1 0 f. • 1 119.t 122.c- 9 l. 'i 
11 146.4 13C.!! 139 .9 142.6 117. 1 124.0 97.~ 119. 5 
1 ? 185.:) 195.C 1n .r. 1e, • r 15 3. 0 173.(\ 151'.0 215.0 
13 118. 4 • 464 .f.• 161. 2 2CS.~ 152. 9 131. .r. 191 • 7 
14 16f'.9 161.3 , QC. 5 151.~ 1ee.4 161.1 139.-. 126.7 
1 5 191.0• 156.2• 1t'i.4 166.9 1 4 f: • Q 11.1. 3 1 24. f. 1 5 2. 3 



TABLE C-45 

fNVHON",f~TAL l'IONITORING AND SUPPORT LAPORATORY 
OFFICE CF RESEARCH AND HVELOFf"•ENT 

t-NVIRONJ':fNTAL PROTECTION /tGH,CY 

•• EPA P',ETHOD 624 VAllD/tTJON STUDY - PUHGlABU.~ * * 

RAW DA lA fOR TOLUENE ANALYSIS BY I. ATER TYPE 
HIGH YOUD EN P/IIR, UNITS - UG/L 

DISTILLED wATfR TAP WATER SUPFA(f WATER lNDU~TldAL EffLUU;T 

lll'!PUL NO: 5 6 5 6 5 6 5 6 
TRUE CONC: ('-]('.') 54Q.'.: l: C • r 54C'.C 6 GO.'.; 54C.O t OC. ,:0 '54C.C1 

t-' 
-.J LAB NUMBER-.J 

1 l46.] 541.C 4 11 • C 7i.4.9 564.C. 794.Cl f:9C.6 617.2 
? "82.,• 971.'J• i: 7f'. .1 771.6 935.1 626.9 1C03.7• l'\79.6• 
3 tb6.4 542.6 5 5' • 5 5 51. 5 74C.3 613.C S31. 5 l.9L.~, 
I. 2Q4.f. 59(1."3 491. .3 ~ 5 I.. 6 557.6 576.3 31.C'.t 431..S 
5 1.85.'.) I.EG.O 537.{' 596.C 640.C 483.0 s 41 • e 454.1: 
f-, 1.97.5 374.~ .., 74. C 3l3.C 356., 514. 1 '27.6 4 21 • 4 
7 265.0• 355.C• 3:t. .C• 34t.::.• 477.C• 35'>.C• :n1 .O• 34C.C• 
p. 562.2 4EL.6 47~.9 SC.fl.~ 535.1 564.I. ~ 35. 6 562.9 
9 ~2J.O 61f. C E41 • C 5(C.:: 4 54. ~ 447.G 482.1 5u4.1,~ ?51:1.4 224.9• 2 7 "!. T ?1?./l 2 2 f-:. B 244.7 23('.~ 2J2.1• 

11 677.0 52:',.C ~76.C 62F<.C 'i42.C 1.74.C 'i 72. Q 46f.C 
1? 5 6 7. ::l 559.C ~11." fF<4.2 622.C 494.C l lt. • 0 453.0 
1 :! 413.1 4 3 I.• 9 RJ7 • 'i 7 t. L. ~ 496.1 435.4 f< 12. 5 4 4 "!. 2 
1 l. (:.~2.7 575.6 sn .2 47t.G 326.9 t1,.r 51 ~ • 4 639.2 
1 5 701.7• 633.S• L27.2 71 :! • ., 518.~ 5 7 6. '."' 45".C 441.3 



E N V J R C N "' Er, T A L MONITORING All!D SUPf'OFiT lA8::ll'lATORY �
OrFICf OF RESEARCH AND DEVFLCP~Et-,T �

Ell!VIRCNMENTAL PROTECTION AGfNCY �

•• EPA i",ETHOD t. 24 1/ALIDATION STUDY - FlJRGEAblES • • 
RA I, DATA FOR TRANS-1,2-DICHLOROETHENE ~NALYSIS BY Iii ATE ri TYPE 

LCW YOUDEN PAIR, UNITS - UGIL 

DISTILLED 1,.AT~R TAP i.rA TE R SURFACE WATER INDUSTRIAL EffLUEIIIT 

, � ,-MPUL NO: 1 2 1 � 2 C:' TRUE � CONC: s.o 4.5 ~ • C 4.5 s.o 4 • 5 5 .r,- I. • 5 

t-' 
-.J 
(X) � LAA NUMEifR 

1 2 • 8 3.5 I. • 2 :! • J 4.C 3.5 3.9 '3.6 
? 5. 1 t.2 4 • 5 7.? 4. t s. e 5.1 5.3 
3 4 • F, 3.ll 4. ~ 3.9 4.7 3.8 3.f. 4.9 
4 6.:, 4.7 ~ • I. t.4 3.8 f,. 7• 37.f• ~7.9• 
5 5 • 'j 5.7 6.3 5.2 4.C 3.6 13. S* 5. 7 

,; ~f, � 6.7 {; • 1 5 • 1 t • 6 4.7 .,, . ,_' 4.3" • 7 
7 I, • 3 2.6 2.7• I,. 0 * 4.4 :! • 3 3 • ':, :! • 3 
8 ~.9 5 • 1 I,. p 4. 4 I, • , 7.7• t.,.t • " 6.,9 � 5. C 6. 1 5. 4 S. 7 5.3 5. ~ t. • 8 

1 C � 4.4 4 • 9 ~.• 4 4 • 5 5 • 6 4.7 5. 2 4. ~ 
11 � 4. 1 3.7 2.9 2. 5 4 • :! 3.6 I, • 3 3. , 
1 2 5. 1 5. 5 4. ~ 1 • 5 5 • ~ 6 . r. 

•' � 5. 36 • " , 3 6.2 6.4 5 • ~ * 8.R• 7.7 5. 5 4.7 4 • 5 
C-.I')14 5 •.'l 3.7 2C.4• 7.7 s.2 5.7 4.6 

15 1J.6• 5.7 I, • 7 4.8 4.C' 6.2 1 • 'i 4.R 



AMPUL NO: 
HU[ COlli C: 

t-' 
-..J LAB NUMUEH 
'° � 1 �

2 �
3 �
4 �
~ 


6 �
7 �
8 �
9 �

10 �
11 �
1 ? �
n 
14 �
1 5 �

DISTILLED 

3 �
75.G �

71.9 �
93.7 �
74.4 �
75.5 �
79.9 �
67.1 �
54.1 �
95.1 �
9 '5. 1 �
7 P.. 6 �
~ '5. '.) �

101 • '.J 
76.5 
83.~ 
6".; 

loA TE R 

4 �
71.S �

49.C �
SG.7 �
45.6 �
6b .c �
49.2 �
51.0 �
6 8 • 0 �
54.9 �
82.1 �
6C.4 �
41. 1 �
64.4 �

• 
37.4 
'5 4 • " 

TABLE � C-1~ 7 

E~VIRC'N''IENTAL l'IONITORING AND SUPPOf<T LAHORATOPY �
OFFICE CF RESEARCH AND DEVELOP"'E~T �

ENVIRONMU,TAL PROHCTIOlll AC,[t.(Y �

EFA l"E 11100 f. 2 4 VALIOATIOt. STUDY - PUHGEABLES�* * � * * 

HAW DATA fCR TRANS-1,2-0ICHLOROETHllllE ANALYSIS (lY lolATU< TYPE �
MEDIUM YCUOEN PA HI 1 UNITS - UG / L �

TAP WATER SURFACE WATER INDUSTRIAL EFFLUEl'll 

..3 4 3 4 4 �
75.G 71.J 75.C 71.G 75. 0 71.C: �

72 .s 52. 3 71.4 51 • 0 67.0 4 8 • 0 �
, J :.' • 1 63.2 86.S 48.6 75.5 39.5 �
n .r 41.9 74. 7 62.9 97.~ 75.9 �
81 • 1 75.7 135 .4• 62.4 102.S• 117.3• �
7(. • Q St.5 82.2 Sfi.3 92.4 60.8 �
7F .o 56.1 65.1 59.4 71, • 8 33.e �
62.6• 51.6• 66.4 49.6 79.P 57.2 �
92.8 7 "':. 7 95.9 57.4 1Ci"!.2• 10'5.4• 
92. 4 E; 1. P. 79.8 81 • 1 1CO.C 94. 1 �
6t,. C 71.2 69.( 64.0 7f .7 6 3. t. �
9 1 • 2 36. 6 77. "! 45.G 57.9 4~.e �
62.6 77.'5 89.4 72.3 69.7 6 4 • 'l �

24P. .2• 51'.0• 1CS.~ 56.9 73.t 61.6 �
1 21 • 1 51.0 95.1 H. 1 et.~ 5:'. 3 �

9 4 • 6 5 :·. 3 5 C • P. t. 2 • 9 7p • <: 19.9 �



TABLE C-48 

EN\llkO"'~[NTAL !'iO NI TOR P,G Airn ~UPPORT LAl!OkATORY 
OFFICE OF RESEARCH AND DEVELC'P"E.NT 

E"lVIRONrr.[NTAL PROTECTION AGENCY 

•• EPA 11'.E THOD 624 VALIDATION STUDY - PURGEAl!LES • • 

RAW DATA FOR TRANS-1,2-DICHLOROETHENE ANALYSIS 
HIGH YOUDEN PAIR, UNITS - UG/L 

6Y .. ATER TYPE. 

DISTILLED WATER TAP WAT[P SURF HE WATER INDUSTRIAL EFFLUE.NT 

AMPUL NO: 
TRUE CONC: 

5 
270.3 

6 
3C(.C 

5 
27".r: 

6 
30C.C· 

5 
270.C 

6 
3CO.O 

5 
27'J.O 

6 
3.iC.Q 

I-' 
00 
0 

LAB 
1 
2 
~ 

4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3 
14 
1 5 

NU~BER 
22'J.O 
412.9 
259.3 
332.3 
293.0 
336.0 
15P.Cl 
279.3 
?67.0 
277.2 
311.0 
274.C 
206.fi 
34!'.9 
?88.8 

Ui9.C 
432.3 
302.2 
3~3.2 
3C7.C 
2 61 • C 
249.C 
365.f 
383.C 
2l5.9 
332.C 
343.C 
294.7 
3C1.1 
2 U .3 

2 2 f • C 
425.3• 
257.9 
'!02.5 
283 .(' 
262.C 
214.C• 
'tl7 .1 
7 21 • Q 
271. .6 
?t2.r, 
3 1:::. C' 
4~C.6• 
? 7 M • {; 

29'J.7 

25C.:: 
416.4 
319.J 
439.~ 
317.0 
344.C 
243.0• 
43l.1 
317.~ 
2 5 P. '.) 
324.G 
312.u 
4l4.9• 
'31.9.1 
~45.2 

230.c 
4 u4. 1 • 
268. 3 
194.7 
281.0 
271l.C 
274. C' 
268.3 
264.C' 
259.C 
2 7C. C 
2 76. '; 
253.8 
192.2 
236.4 

249.C 
39l.5 
31C.B 
40::7.5 
3u6.o 
282.0 
2P2.C 
3114.4 
284.C 
267.9 
286.0 
3G9.0 
340.1 
397.7 
31.1.6 

236.C 
4 n. 7• 
235.2 
341.fl• 
;:'f<2.C' 
2 C 1 • 8 
259.r, 
4CC'.r .. 
259.0 
2~3.1 
279.C 
31t.r: 
356.2 
2 70. 1 
~ 13. 1 

201.0 
36 ~. 7 
449.C 
4C 1. f• 
277.0 
319.(' 
25[•.0 
414.9• 
~96.C 
2<;7.5 
282.C 
330.0 
305.7 
266.7 
1ce.6 



[NIIJRCNMlNTAL MONJTOldNG AND SUFPOJ;T lABORAT;:lllY 
OFFJCl or RESEARCH A~, D DEV" LOP r,, EtH 

fNVIRON!'IENTAL PROTECTION A(,£1'-,(Y 

•• EPA "'fTHOD 6 24 VALJDATION STUDY - PURGl:AEJLES * • 

R-W DATA FOR TR-~S-1,3-DICHLOROPROP[t..£ 
LOW YOUCE!'i PAIR, U"41TS 

ANALYSIS 
- UG/L 

t3Y loA H. i; TYPE 

DISTILLED Ir/ATER TAP IJAT[R SURFAC£ WATER 111:DUSTJ;IAL EffLUEt..T 

Ai't\PUL NO: 
TRUE CONC: 

1 
9.4 

2 
1C • 4 

1 
9 • 4 

2 
1[.4 

1 
9.4 

2 
1 C. 4 

1 
Q.4 

2 
1(. 4 

t-' 
00 
t-' 

LAll 
1 
2 
3 
4 
C:., 
6 
7 
e 
9 

1C 
11 
12 
1 3 
14 
1 5 

NUMO[R 
4. 1. 
8.3 

1 7. 1 • 
6.3 
7.9 
(·. 0. 
9.6 
5. 5 
7.6 
,. • 3 
8.P, 
9. r~ 

10.9 
14. 3 • 

7.0 

5. 4 • 
10.9 
20. 2 • 

4.P 
6. F, 
8.6 
7.1 
7.3 
8.2 
6.4 

1 G. 1 
9.7 

13. 1 
1C.6• 

fl • 9 

5. 4 • 
7 .1 

18. 4 • 
4 • P, 

5.7 
6. f 
6.3 
5. 7 
6.9 
<; • ~ 
e • I\ 
7.8 

1 1 • C 
3C·.9• 
1 1 • C 

~. 5 * 
1 C • 1 
21 • 3 • 

7.0 
6 • 7 
7. 3 

11 • e 
6.3 
7.6 
" • 9 
e • 3 
9.5 

22.8• 
11. 3 

5. 1 

6 i'..
6. 3 

1f.4• 
7.9 
6.9• 
9.2 
9.4 
7.2 
6.9 
6 • 3 • 
9.4 
9. 1 

H.c 
12. 6 
12. 5 

5.6• 
9.7 

19.6• 
6. t 
3 • 4 • 
5. 7 

1 C. 8 
6.4 
8.C 
5.3• 

,c.s 
Q. !, 

12.2 
12.79., 

5 • "t. 
6 .f 

14 • 4 • 
9. 1 
6.6 
7. 3 
7.5 
7.4 
6.9 
'i. 9 
9.? 
t. s 
f: • I, 
9.4• 
e.9 

6.2• 
lC.C 
3 7. 4 • 

7 ... 
7.4 
" • 1 
9.7 
6 • 6 
e.1 
5 • 1 
9.2 
9.2 
9.7 

1 2. :! • 
e.1 



TABLE C-50 

E~VIRO~!'IEl'ilAL MCt.JTORING ANO SUPPOkT l Al'OR Alul<Y 
OFFICE Of RESEARCH ANO DEV[ LCP~E."41 

EN\/JRON~ENTAL PROTECT JON AGENCY 

•• EPA f',ETHOO 624 VALJOATJON STUDY - PllRGEAullS •• 
f< AW DA TA f OR TRANS-1,3-0JCHLOROPRCPENE ANALYSIS 

tq D1U"', YOUD£!'. PAH, UNJTS - UGIL 
il y I.ATER TYPE 

OJSTJLLED WATER TAP WATEP SURFACE WATER ]NOUSTRJAL EFfLUE.Nl 

AMPUL NO: 
TRU[ CON(: 

3 
99. D 

4 
1G4.0 

3 
99.r 

4 
1 D4. J 

~ 

<;9 • 0 
4 

1C4.0 
3 

99.2 
4 

1J4.Q 

t--' 
(X) 

N 
LAD 

1 
2 
'l -

4 
5 
{: 

7 
8 
9 

1 "! 
11 
12 
1 3 
14 
1 5 

NU"IBER 
6 5. '.i • 
8 2. 9 

198.1,• 
79.2 
77.6 
87.9 
97.2 
77.3 
77.1 
il c;. 6 

109.s 
97.9 

103.3 
142.1• 
40.1• 

t2.2• 
7~.B 

24(.t• 
74.3 
67.9 
13.C• 

12 5 .o 
89.4 
5C.1 
83.~ 

112.9 
94.4 

• 
149.0• 

8 2. 6 

71. • 4 • 
8~.1 

237.5• 
58.3 
68.2 
B1 • :.' 

, u .I; 

72.9 
71, .s 
7(.4 

, Q~. 6 
52.9 

3 1 2. r. • 
1t3.2• 

9C'. 2 

65.4• 
9~.2 

234.I,• 
6t.6 
56.2 
81.9 

122.0 
77.7 
77.0 
95.7 

10P.7 
91.8 

102.2 
146.7 
126.9 

71.9• 
7f..4 

?28.7• 
79.5 
45.9• 
62.9 

1 09. C 
94.7 
71.9 
64.6• 

1 CP. • 3 
85.9 

13f. 2 
141. 2 
97.8 

67.2• 
82.3 

259.t• 
84.1 
80.1• 
96.8 

125.C 
75.J 
72.1 
93.2• 

11 0. 1 
<;t-.5 

1 31. 7 
1 5 C. 1 

6C.7 

62. ,:i * 
8 5 • 8 

199.'!• 
6 c; • 1 
72. 7 
84.3 

125.Q 
77.~ 
82.2 
e4.9 
7E • ~I 

59.9 
95.3 

134.7• 
107.9 

71 • 2 • 
5[.2 

24C.6• 
1::, e. s 

71:,. 1 
tS.7 

1H. C. 
83.8 
e2.C 
97.7 

1C,7.C 
91..2 
64.5 

1d!.9• 
e~.6 



TABLE C-51 �

1:.N\llliONMl:.NTIIL MO'-lTORil'lG AND SUPPORT l A [' U R A T Li f1 l 

OFFICE. OF RESEARCH Al'lD DEVFLOPMENT 
EN\/] RCl'iMl~TAL PROH.Cl l Ot-. AGENCY 

•• EPA ~ETHOD (; 24 VALHATION STUDY - PllRGEAbll:S • • 
RA lo: DATA FOR TRANS-1,3-0JCHLOROPROPE~E 

HJGH YOUOEN PAIR, UNITS 
~NiLYSJS 
- UG/L 

bY IU1 HJ. lYPf 

DISTILLED WATER TAF WA TEP SURFACE 11:ATE. R INDUSTRIAL EFFLUENT 

AMPUL NO: 
TRUE CONC: 

s 
416.0 

t 
374.r 

s 
4 H. C' 

(; 

374.C 
5 

416.C 
6 

374.0 
s 

416.C 
6 

374.C 

t--' 
co 
l.,-) 

LAB NUMB[R 
1 
2 
:! 
I, 

5 
6 
7 
8 
9 

1 C 
11 
12 
13 
14 
1 5 

245.D• 
39,.5 
P.86.6• 
?.54.1 
2B6.:l 
426.0 
3J8.Q 
1.13.5 
250.0 
163.Cl 
453.0 
39G.O 
250.6 
467.B• 
315.2 

i?C7.C• 
3l~.c; 
67!!.9• 
265.P 
2u4.C 

i,t,.E 
32~.:: 
285.C 
31:.c 
149.l, 
398.C 
32C.C 
287.C, 
363.1• 
126.9 

,1~.c· 
42~.'i 
F74.1• 
25"!.E 
263.r 
3 4 'S. C 
:!65.r 
i2 9c. 3 
293 .[· 
179.1 
I. 42. C 
3~1l.C' 
477.9 
4C6.~ 
4 24. 2 

2C~.C• 
34t.2 
P15.e• 
25"!.9 
226.'.: 
3 n. 0 
334.0 
2t7.4 
231'.C 
12( .~ 
42t.C 
363.(1 
243.4 
337.9 
232.3 

2ti?.C• 
4C~.7 
B63.3• 
312.J 
191.t> 
342.C 
41?.. ( 
305.0 
U:C • ~ 
174.2• 
1,21,.Q 

385.C 
227.P 
272.1! 
2E5.9 

19lo.C• 
353.'J 
P.fl4.7• 
239.e 
21':.0• 
215.C 
~51.(1 
311.P 
221.0 
11" -~. 
372.0 
320.0 
320.6 
447.7 
270.5 

247.C• 
4 2 7. 2 
!l oS. 7 • 
30('.!' 
33G.':l 
282.3 
372.ri 
3,3.r, 
2t.4 .o 
155.6 
431." 
332.Q 
-. b4. 7 
416.6• 
"!78.2 

22 3. ::.• 
359.4 
~o~.f'• 
355.9 
201 • G 
:!14.J 
34C.0 
289.7 
277.~ 
H 3. 1 
356.C 
319.C 
259.2 
1.26.7• 
23?.7 



TABLE C-52 

EN\IIFcON~ENTAL MONITORING ANO SUPPORT LAF<ORATORY 
Off ICE OF liESEARCH ANO OE\l[LOPMlNT 

["JVIRONMENTAL PROTECT JO~ AGENCY 

•• fPA METHOD 624 VALJDATJON STUDY - PURGEA~LES •• 

RAW 0 A TA roR TRICHLOROETHENE .ANALY'ilS r Y i.A HR TYPf 
LOW YOUOEN PAIR, UNITS - UG/L 

DISTILLED WATER TAP WAHR SURFACf WAlER INOUSlRIAL EffLUlNT 

'-
~A~lPUL ~O: 1 2 1 2 1 2 1 

TRUE CONC: 6.0 5.4 6.C ~.4 6.C 5.4 6. C 5.4 

t-' 
co 
~ LAB NUMBER 

1 7. 3 9.4 8. 3 7.8 9 • r::' 7.() 8.6 1 2. 5 
2 9.8• 13.2• 7. 1 11. B 7. r. 13.6 7.9 10.6 
3 S.! 7. 1 7.1 7.2 7. I. 7.4 6 • 6 16.3 
4 8. 1 7.4 l.4 9.2 11 • 4 10.3 105.Cl• 76.1• 
5 6.9 7.4 l.2 5 • !I 8.2 13.5 J.O• C.Q• 
6 9.9 B • 1 5.9 6. 1 8.5 5.4 6. ·: 6.9 
7 4.6• 3. 3 • 3 • 3 • 5.3• 5.2• 2.2• 4.4 4.6 
e 5.7 7.0 6.5 4.7 8 • 1 6.3 P.8 5. 7 
9 ll.6 7.3 7.3 ~.7 6.f! !l.6 7. ') 7.2 

10 5. 4 • 7.C• 6.1! 6.2 6.4• 6.1• 6.1 6. 5 
1 1 6.7 6 • 3 6. 1 5.6 6.7 6.1 7. Li 5.6 
12 9.9 9.8 9.9 8.2 7.C 10.3 6.7 2. r, 
13 9.3 1C.9 9.5 'C •I.• 1 2 • 2 10.9 7. 1 8. ·J 
1 4 12.3• 19.1• 5 :! • ~ * 6.7 13.6 10.c 18. 2 • 16. 3 • 
1 5 6.~ 11 • ~ 8. 4 1(. 1 6.7 4.6 4.6 ?.2 



TABLE C-53 

PHIi RC~ME,.,TAL MOt,;JTORJNG ANO SUf'PCRT LAeORAHH<Y 
OFFICE Of RESEARCH ANO OEVELOP~[NT 

[",jVJRONMfl'.TAL PROTECTION AGENCY 

•• [PA MlTHOD 6, 4 VALIDATION STUDY - PURGE ABLES •• 

RAW DA TA � FOR TRICHLOROETHENE: ANALYSIS AY IIATER TYPE 
MEOIUl'I YOUO[N PAIR, UNITS - UG/L 

DISTILLED 111AHR TAP WAT[R SURFACE WATER INDUSTRIAL EffLUU.Y 

,AMPUL NO: 3 4 3 4 4 3 4 
TRUE CO,.,C: 90.0 86.C 90.0 8 6. '.) 9G.O 8 6. 0 90.0 8 6 • Q 

t--' 
(X) 
u, LA ll NUMB(R 

l l 11. 0 9 6. 6 1C4.6 97.6 106. C 95.3 107.C 165.0 
? 119.4• 1U,.8• e9.6 1,9.5 1C7.5 106.5 129.9 136. 4 
3 � 94.'3 93.6 98.5 f9.2 97.Q 95.S 98.P 11 3. 7 
4 91.2 91.? !' 5 • 4 1C0.2 146.5 132.9 142.5• 227.1• 
5 104.0 76.1 79.7 75.9 81. fl 1 Q1 • C' 74.6 75.9 
6 <; 4. 9 75.5 tE.9 66.( 93.1 8(.4 I, 5 • 1 9 6 ·" 
7 6".~· 7C.7• 6Po6* 63.~· 70.C• 65.<;• 83.4 6F.1 
R 101. 8 86.1 7[.6 90.0 132. 8 91.C 91 • 5 1 n .4 
9 10 !l. 0 89.9 1 2 !: • '.) 97.C 94.4 85.6 1C6.0 97.4 

1() 71. 5 • 6 'J. E• SE.6 71.R 60.C• 61.l• 74.5 57.6 
11 9 P,. 4 85.t 92.1 f 7. ll 89.C 83.6 66.4 81.8 
12 132.C,• 113.0 71 • 9 9E.1 1G9. ,~ 116. 0 61 • 4 11.0.a 
n 1G1.7 • 322.9• t: 1 • 5 12S.3 1 C4. 1l 85.5 78.5 
14 217.'J• 98.3• 1 S ~.• 6 7t.,. 2 108. 7 127.1 212.8• 192.9• 
15 37.7• 114 .a 13?.C 126.9 73. 3 74.4 7 4. ". 80.6 



TABLE C-511 

E N V I R C !H~ E N T A L MONITORING At-.D SUPPOiH LAEORIITORY �
OFFICE OF hESEARCH A"' D DfVELOP:-'IENT �

ENVJRONl".[NTAL PROTECTION AGENCY �

•• EPA � ME THO[) 624 VALIDATION STUDY - PURGlAi.JLES •• 
RA II DATA FOR TRICHLOROETHENE ANALYSIS PY lolATEil TYP~ 

HIGH YOUDEN PAIR, UN ITS - UG/L 

DJSTILLED 1oi AT [ R TAP I.ATER SU~FACE WATER INDUSTRIAL EFFLUENT 

Al'IPUL NO: 5 6 5 t. s t. 5 6 �
TRUE CONC: 324.'J '3t0.C 324.C 3 6 C. '.) 324.G 360.C ?'24.0 j6C.C �

t--' LAP NU'"iHER 
(X) �

1 3h t,. 0 394.C, 359.0 413.'.: 361.0 38C•.C 378.~ 64P.C·°' � 2 41,P..6• 642.t,• 393.3 51,2.4 1,76.5 576.6• ~33.4 5~ 1 • 2 
3 317.1 339.2 :!CC.C: 342.8 3ci.. 6 '344.7 306.': 3} C. 5 
I, 357.3 358.9 323.9 4 G 1. 3 34P..3 26C.5 383.'3• 513.8• 
5 352.') 297.Q 272. C 359.8 276.C 382.C' 395.2 2SC.2 
6 3t,E.9 23.7• 2 4 ~:. r:' ?5<;.0 283.5 279.'5 184 • 9 270.C 
7 165.)• 219.C• 192.C• 241.0• 2E2.C• 259.0• 237.C 255.G 
8 331.7 3t.2.1 2 5 5. 'i 58C.Q "!42.7 424.3 343.1 t,j4.C 
9 306.:) 421.C 462.C 342.C 285.C 3()9. 0 2 71 • ~ 392.C 

1 '; 19~.,. 195.1• 194.1 HC. 1 158.6• 191.1• 1132.4. 170. 5 
11 365.'J 311,.c 329.'J 389.0 321.0 330.0 321.0 323.C 
12 366.') 395.C 343.0 53[.Q 3 73. C 376.Cl 377.0 3C6.C 
13 161,.2• 261.1 395.7 347.6 22C.3 262.3 239.ll 221.9 
14 629.1• 361.9• 214.7 298.7 19C.4 4J3.9 721,.7• 438.3• 
15 363.4 163.2 268.2 ~ 5 1 • 1 249.8 3 S 1. 4 238.6 33Q.C 



AMPUL NC: 
l'RUE CON(: 

LAil NllMBER 
1 �
2 �
3 �
4 �
5 �
t, 
7 �
E' 
9 �

1 C �
11 �
12 �
13 �
1 4 �
1 5 �

OJSTJLL[D 

1 �
a.o 

4.8 
23.6• 
1.0 
7.7 ,'.). ~ 

10.5 
3., • 
6.R 

1:i.~ 
2. 2 * 

• 
1 C.. 8 �

7.9 �
8.0 �

23.3• 

WATfR 

2 �
1.2 

4.2 �
23.6• �
6.9 �
5. 1 �
7. 1 


11. 3 �
2. ;:>. 

• 
10.s 

9.4 
7.0 
4.6 

TABLE C-55 

ENVI~ChMENTAL ~ONITORING ANO SUPPOPT LA~ORAlORY �
OFFICE OF RESEARCH ANO DEVFLOP~ENT �

E~VIRONM[NTAL PROTECTION AGENCY �

•• EPA METHOD 624 VALIDATION STUDY - PURGtAOLES •• 

P~W DATA FOR TRJCHLCROFLUORO~ETHANE ANALYSIS OY WATER TYPE �
LO~ YOUOEN PAIR, UNITS - UGIL �

TAF lolAT[R SURFACE WATLR INDUSTRIAL EFFLULNT 

1 2 1 2 1 2 �
e.r 1.2 e.o 7.2 P. • 'J 7.{ 

4.P 4.2 5. 2 4.9 4.7 4.7 �
24 • 4 • i:2.7• 19 .6• 22.7• 19. 1 • 17.6• �
6.2 6.'.J 7.4 6.C' 1.r 7. 4 �
1.0 5.6 3.'5 7.7 7 • c; 7.1 
5 .4 !' • 1 E.4 3.4 8.3 f • , 
c; • 4 1(. 5 11 • P. 7.7 9.0 7.3 �
2 • ,, • � 11 • 3 • 2. 3 • 2.P• 

1 C' • 3 7.2 4 • 4 9.5 
10.1 c; • '.J 10.c ~., 1 C • 1 �
4. 4 • 3.8• 3.3• 4 • , • 

* • • * • • 
C • 'J • 1 (i • ~ 9.9 9.4 9.9 

12.3 1C.8 6.6 7.1 5.9 
7.4 8. 2 7.C 6.S 6.2 
7.2 5.9 s.c 9.4 8.0 



TABLE C-56 

[NVJRCN~E~TAL MONJTCRING AND SUPPO~T LAPORATO~Y 
OFFJCE OF PESEARCH A~D DEV[LOP~ENT 

[NVJRON~ENTAL PROTECTION AGEhCY 

•• EPA ~ETHOD 624 VALIDATION STUDY - PURGEASLES •• 

RAW DATA FCR TRICHLOROfLUORO~ETHANE ANALYSIS 6Y 
MEDIU~ YCUDEN PAIR, U~ITS - UG/L 

WAT~R TYPE 

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EffLU~NT 

AMPUL ~o: 
TRU[ CONC: 

3 
12C'.O 

4 
114.C 

3 
12c.c 

4 
114.Q 

.. 
J 

120.( 
4 

114.0 
3 

12(.0 
4 

114.0 

t--' 
Co 
00 LAP 

1 
2 
:! 
4 
5 
6 
7 
e 
9 

1C 
1 , 
1 2 
1 '3 
11, 
1 5 

NUMBER 
S4.1 

345.5• 
103.6 

79 .fl. 
151. Cl 
144.0 

50.6• 
97.6 

167.0 
45.R• 

• 
149.0 

9R.6 
127.7 
t.11.0 

51.3 
225.2• 
1s.e 
79.6 
74.8 

104.Q 
SC.O• 
1.4.!l 

157.!l 
4(.9• 

• 
112.c 

* 
74.9 
62.4 

f, 7. 9 
3 6 2. 3 * 
1 l 1 • 6 
92.t 

12'3.C' 
1ss.r 

S'i.2• 
1 5;:;. 2 
166.0 
5t.4• 

* 
97.1 

315.6• 
184.8 
1 3 ~ • 5 

5 6 • 1 
196.3• 

5,;;. 5 
4S.3 
59.5 

13 C. ,J 
47.5• 

13(.9 
13P.O 
47.7• 

• 
1Ct.J 

84.4 
77.4 
7(.J 

57.4 
360.4• 
113.G 

92.8 
f 4 • 1 

115. 6 
61.S• 

116.5 
145. ( 

52.C• 
• 

137.C 
143.2 
13 5. 5 
65.3 

61).3 
159.5• 
96.7 
41.7 

107.C 
123.0 

'!.6. 1 • 
69.9 

132.G 
40. 4 • 

• 
1C3.C 

72.7 
92.1 
BC. 1 

7C.4 
.?59.S• 
HS .C' 
126.'3 
151.(' 
155.0 

61 • 2 • 
152. 2 
175.(• 

4E.1• 
• 

l:; ~ • C 
1St..3 
138.(l 
163.'5 

54. 4 
192.1• 
63.6 

101 • (, 
9 5. 1 
72.6 
35. 1 • 

13 2. C 
14P.G 
51.t:• 

• 
92.t 
74.C 
6 5. :Z. 
8E.9 



• • 

Al'IPUL NO: 
TRUE CONC: 

r--' 
.::,:, 

'° LAA NUMBER 
1 
2 
3 
4 
5 
6 
7 
e 
9 

10 
11 
12 
13 
14 
15 

DISTJLLEI> I.ATER 

5 6 
432.0 480.(1 

2~2.C· 2S7.C 
1~8!!.9• 17G4.1• 

437.7 428.C 
29e.9 348.3 
558.0 431.0 

74.1 526.0 
14t.C• 195.0• 
'!1C.2 3 EC. 9 
475.(1 776.0 
160.8• 176.3• 

l.12.8 593.:) 
321.7 418.2 
491.8 SCB.7 
355.t es4.8 

TABLE C-57 

ENVIRC~~ENTAL ~ONITORING ANO SUPPORT LARORATORY 
OFFICE OF ~ESEARCH ANO DEVELOP~ENl 

ENVIRONMENlAL PROTECTION AGE~CY 

•• [PA METHOD 624 VALIDATION STUDY - PURGEA~LES •• 

R Alt DATA f O fl TRJCHLOROfLUOROMETHANE ANALYSIS BY WATLII TYPE 
HIGH YOUDfN PAIR, UNITS - UC.IL 

TAP WATER SUJ.FAC[ WATER INOUSHdAL EFfLUcNT 

5 6 5 6 5 6 
432.0 4e[.C 432. 0 48D.O 432.Q 480.0 

267. C 283.0 2b4.0 312.C 259.C 3(:9.9 
H42.I.I• � 1234.8• 1391.f• 1509.[1• 1409.n• 1478.2• 

373.C'· 449.4 38G.7 478.G 383.7 662.4 
279.2 27~.4 H3. 7 3C.2.S 3 76. 2 419. 1 �
458.(' ~ 4P. '.l 24.7 5 5 7. (1 5 05 .r, 533.C �
603.G 73~.o 557.:; 470.() 3 6 9 • t, 674.0 �
199.C• 19('.C:• 196.C• 273.(1• 21r.r• 174.C• �
507.3 733.0 310.8 1,45.1 {,54.1 ~J0.4 �
~ P.9. 0 525.0 432.C 525.0 4 31 • C 612.0 �
1bl.C• 223.1• 161.8• 20fl.D• 1sr;;.r• 262.5• �

* • • • • • 
t.58.C 464.:J 447.(1 462.[1 4C9.r, 5 2 1 • C �
t 21 • 1 66 3. 7 327.7 487.9 42'5."3 :iBC:.E �
41 C. E 491..3 271 • C 576.2 4C2.5 337.0 �
295.7 552.1 41E.6 :! C5. 2 526.4 467.t. 



TABLE c- 'i 8 

P,VlkOI\MlNlAL 1":0NITORJNG AND SUPPOl<T LA80RATORY 
OFFICE er RESEARCH ANO CEVELOP~ENT 

ENVJRON"1Elli1AL PROTECT JON AGf~CY 

•• EPA P>[ THOD f 24 V.ILJDATJON STUDY - PURGEAUU.S ** 

RAW tAlA FOR 1,1-0ICHLOROETHANE ANALYSIS OY 
LOi.. YOUHN PA IR, UNITS - UGIL 

lo/ AT l I< TYPf 

01STJLL£0 loA 1 ER TAP I.AHR SURFACE WATER JNOUSTf.]Al EffLUl:.NT 

AMPUL NO: 
TRUE CONC: 

1 
1C.A 

2 
12.a 

1 
10.P. 

2 
1 2. Cl 

1 
10. p 

2 
1 2 • C, 

1 
10.8 

2 
1 2. C 

r' 

'°0 
LAP 

1 
2 
3 
4 

5 
6 
7 
8 
9 

1C 
1 1 
12 
13 
14 
15 

NUMBER 
9.8 

1tl .O• 
11. 2 
13.3 
13. 0 
10.s 
1c.o 
1 ~. 2 
11. .5 
7.5 

11. 6 
9.9 

13.7 
12.7 
1 7. 5 

9.7 
21.8• 
1 2. 3 
12. 5 
12. 7 
13. 7 

7.3 
15.9 
14. 6 
9.8 

13.C 
14.C 
21.9• 
p. 4 

13.7 

9.2 
30. 9 • 
11 • C 
12.3 
9.1 

1r.s 
t: • 3 * 

13.7 
lL.7 
l'.9 

1C.9 
e. 3 

15. r:' • 
3C'.5• 
11. 2 

1 C. 1 
21.7• 
12.4 
16. 1 
1{. 2 
14. 1 
11. S • 
11. 9 
1 '5. 3 
8.7 

1 1 • 2 
6.9 

26.2• 
1 3. 3 
16.7 

9.9 
12.3• 
10.9 
6.S 

11 • 9 
11.8 
9.8• 

11. 8 
13.2 

8·. 9 
11 • 9 
11 • 9 
18. 1 
16.1 
10.~ 

12.2 
19.4• 
12.5 
17.2 

9.5 
., 2 .1 

9.9• 
11 • 6 
14. 2 
9.1 

1 ~ • 1 
13.8 
14.4 
14.6 
14. t: 

8.9 
16."! 
10.11 
1C'.3 
15.6 
10. '.:' 

'3 • 2 
1 9 • ': 
13.2 

Q.2 
12.2 
11. 1 
11 • 9 
11.7 
~.o 

1 1 • 4 
17.3 
20.7 

t • I\ 
15.6 
11.6 

9.2 
16.5 
16.3 

t<. 1 
1 1 • 7 
13. 5 
l 3. 4 
13. t 
12.c 



TABLE C-59 

ENVJROl-."1ENTAL ,..,ON JTORJ ~G A 1-.D SUPPORT LABORAluRY �
OFFICE OF RESEARCH AND DEVfLOP~El'H �

E~VIR0"4"1Et.1AL PROTECTION AGE~CY �

•• EPA l".ETHOD 6 24 VALIDATION STUDY - PURGt ABU: S •• 

RAW [I~ l A FOR 1,1-DlCHLOROETHANE ANALYSIS BY lolAHR l'f p E 
MEDIU~ YOUDEN PAJR, UNJl S - UG/L 

DISTILLED I.AT H TAP WATER SURFACE WATER JNDUSTRJAL E F fLUtr.T 

AMPUL NO: 3 4 3 4 3 4 4" 
TRUE CONC: 114.0 12G.O 114. C 1£Q.D 114. C 120.0 114. C 120.'J 

...... �

...... l AP. NUMBER�'° 
1 126.J 7P.7 138.1 9(.5 1i6.C 1C4.0 99.2 05.2 
2 206.P• 121.9• 29~.6• 145.9• 159.2• 1co. 3 • 117 .1 1u2.G 
3 122.5 82.1 12 9. 1 7 "; • 6 123.4 110.8 174 • 3 124.3 
4 119. 1 11 P. 1 ,,e.s 1C7.7 1 4P. 8 92.2 , , ~. 5 137.2 
s , i::'.1 • a Ei""'.., ." 115.0 7 t.. 7 1 02. 4 111.C 1 28. 'I 1J6.2~ 

6 98.1 08.(' 12G.C 1CC.J 1 11 • S 96.7 1 21 • C 68.8 
7 8 3. 4 11 3. '.: 97.1• <;1.C'• 1c2.c .. 87.2• 117.G 96.l 
8 139. 1 69.9 116. 5 114.2 140.7 95.5 1, 3. 4 179.1 
9 14fl.O 11o9.C• 14L..O '162.~· 132.C 14G.O 1M'. C' 166.G 

10 11 1 • ~ 93.1 9 t. • 3 1C3.0 9ti.C 93.6 107.( 99.C
, 1 132.4 110.G 133.4 1(;'3.2 1;a,.t: 117.11 9 3 • :? 1 1 t. • 6 
, 2 132.Q 98.6 91 • 8 125.0 1 21 • 0 107.C 1 C,4. 0 77.2 
1 3 126.4 • 395.9• 11C.5• 155.9 108.9 127.1 11 9. 4 
14 82.8 81.7 196.6• P4.3 141!.C 133.G 14 0. 1 9 0. 7 ., s 88.& 94.4 141 • 9 1G3.2 8 !! • 7 &5.4 147.2 4 7. 3 



TABLE C-60 �

A:viPUL NO: 
TRUE CONC: 

LAA NU"1BER 
1 
2 
3 
4 �
'5 �
6 
7 �
8 �
9 

10 �
11 �
1 2 �
13 �
11, �

15 

DISTILLED 

5 
480.0 

527.Q 
987.7• 
479.1 
562.7 
570.0 
557.0 
205.0• 
461.8 
4?f .o 
5J9.3 
578.0 
4 ~ 1 • 0 
420.? 
lg9.8 
531.6 

WATEll 

6 
432.G 

368.0 
939.6• 
454.P 
521.3 
41C.C 
419.r] 
292.(, 
487.3 
547.C 
~91 • 3 
'509.C 
48Q.C 
468.2 
52e.s 
34C.3 

LNVIRO~MLNTAL MONITORING A~O SUPPORT LAPORATJ~Y 
OFFICE OF RESEARCH A~O DFVELOP~ENT 

ENVIRONME~TAL PROTECTION AGENCY 

•• EPA ~ETHOO 624 VALIOATJON STUDY - PURGEABLES •• 

RAW DATA FOR 1,1-0ICHLOMO[THANE 
HIGH YOUDEN PAIR, U

AN~LYSJS UY 
NITS - UG/L 

~ATER TYPL 

TAP WATE.R SURFACE WATER l~DUST~]Al EffLUl~T 

5 
480.G 

5 
480.0 

6 
432.0 

5 
LBO.O 

t, 

4.32.C 

461 • 0 357.0 4e3.C 42'1.0 423.Q 406.G 
H66.4• 825.2• 793.3• 680.7• 1190.5• S60.9 

41!?.3 484.6 496.6 463.2 L17.'5 1<;c;.e 
5 n .2 547.9 367.'5 525.6 549.~ 528.4 
4&9.r ~7P.O 399.0 42E, .O 591.r 424.C 
4 23 .(' 497.C 391. (; 4 21 • 0 4 11 • 9 t.4~.o 
Zf,9 .G• 271.~• 366.0• 319.0• ~39.r 2b 9. J 
443.2 5 4 1. 5 4 54. 9 5 ,e. 2 595.2 6C7.3 
~52.C 4~l! .o 411 • 0 4n .c t.to .r 519.(\ 
463.4 379.e 468.6 39P.2 435.ti 473.5 
519.C 5 C 2. 1J 527.0 43R.C 527.'; 441.C 
t.14.(' 355.'1 5C2.C 442.0 t36.0 SJ2.0 
P8'1.P• 717.7• 475.1 '5 21 • G 7(J4."' 481.1 
5-3 C • C 574.1 :! 80. 2 652.R• '53:!.9 4 GP. • :! 
~ 13 .6 5G5.3 487.7 469.7 530.! 22 5. C 



lll'IPUL NO: 
TRUE CONC: 

r' 
LAB NUl'IBER 

I.,) 1 �'° 
2 �
3 �
4 �
5 �
6 �
7 �
E 
9 �

1 0 �
11 �
1 2 �
1 3 �
14 �
15 �

DISTlLLED 

1 �
~.a 

5.4 
13.~ 
7." 

1 l'I • 1 �
10.3 
8.7 
t:.4e., 

14.5 �
6.1 �
t, • 6 �
9.3 �
8.3 �
8. 1 �

2 5. 1 • 

\;ATER 

2 �
7.2 �

4.2 
12.5 

C A~•v �
7.2 �
9.6 �

1 2. 1 �
3.8 �

12.4 �
16.7 �
6.9 �
5. 6 �

1 '.). C: �
1 C. ... �
7.3 

26. 5 • 

TABLE C-61 

ENVJ RON..,ENTAL l':ONITORJNG At-.D SUPPORT LAl10RATORY �
OFF](E OF RE SE.ARCH AND ll£Vll0P"El\l �

ENVIRON~ENTAL PROTECTION AGENCY �

•• EPA l':E THOD 624 VALIDATIQr,, STUDY - PURGEAbLE.S ** 

RAloi DATA FOR 1,1-DICHLOROETHENE At..ALYSJS fl 'f I.Ahl< T'Y PE �
LOW 'fOUDE.N PAIR, UNITS - UG/L �

TAP WATER SURFACE WA Tf R JNOUSTRJAL £FfLUlNT 

1 2 1 2 1 2 �
8.C 7.2 e.o 7.2 8.0 7.2 �

9. r; 5.4 7.7 7.C: 9.7 13. 3 �
11. 9 • 1 fl. 3 • 7.7 12.4 17 .3 • 1 1 • 3 • �
6.5 t:.'J 7.1 5.9 5. 9 7.4 �
9.5 20.4 9.8 7.1 17.C·• 9.2• �

10.0 � 9.7 9.6 6.8 P. • 7 p. • 8 �
9.t 9.9 13. 9 7.7 9.0 8.4 �
4.S• 5.7• 6.3• 4.9• 5.4 4.8 �
9.t: 6.4 10.1 4.1 21 • ~ • ~.7 

16.1• � 13. 4 17.4• 14.? 14.9• 11. 7 �
7.7 l. 1 7.5 6.3 7.4 5.b �
3.4• 4.5 6. 1 5. 5 6.2 4.t: �
9.~ r.o• 1,., 10. 3 9.1 9 • 3 �
a.r 1 3. 1 11 • 7 7.3 7.7 6.9 �

44.9• 7.3 6 • e 7.3 6.4�9., 
9.9 1 1 • 2 8.3 11. 3 6. II 11. 7 �



TABLE C-62 

ENVH<ON:,O,U.YAL MONITORING ANO SUPPOl<T LABORATORY 
OFFICE Of RESEARCH AND DEVELOF",Et.1 

fNVJRCIIIMft.lAL PROTECTJOI\I AGft.CY 

•• EPA METHOD 624 VALIDATION STUDY - PlJHGEAllLES •• 

RAW DATA FOR 1,1-DJCHLOROETHENE ANALYSIS ll y 
M~DIU~ YOUDEN PAIR, UNITS - U(, IL 

WATER TYPE 

DlSTlLL[D WATER TAP WATEP SURFACE WATER INDUSTRIAL EffLU[l\il 

AMPUL NO: 
TRUE CONC: 

3 
12,'J •.J 

4 
11'o .c1 

3 
120.r, 

4 

114 .o 
3 

120.0 
4 

114.0 
3 

12c.o 
I, 

1 1 I. • C 

r-' 

'°.i:- LAB, 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
1 i,) 
13 
14 
15 

NUMBER 
1u?.J 
2:J9.4 

!l c;,. 9 
133.5 
122.1 
64.9 
74. 7 

198.7 
es.a 

1J3.9 
11 7., 
141 • '.l 
ar. '.l 

13!!.1 
132.6 

60. 1 
!l3.~ 
52.4 
92.5 
69.8 
58.C 
b 9. t 
77.2 
f ~ • (l 
69.4 
76.4 
9 [1. t': 

• 
62.C 
bB.2 

113.6 
222.1• 
93.7 

136.(1 
119.C 
132 .c 
82.6• 

102.1 
96.9 
88.8 

14 3. 5 
in .e 

29C.9• 
1 51 • 1 
17ti.6 

65.6 
L~'!.7• 

4" • " 
9E.7 
81.6 
E4. 9 
59.4• 
92.9 
E:!.5 
BE.? 
6 7. 0 
9'!.2 
66.5 
t.2.3 
'It,., 

1c2.o 
130.6 
93.8 

138.6 
116.9 

9E.E 
85.2• 

196.1• 
90.7 
87.S 

116.0 
1 21 • C 
13['.(' 
12!l.'! 

c, 9. E 

71.S 
71.1 
81.0 
99.1 
9~.~ 
88.8 
60.2• 

106.1 
~4.9 
72.3 
63.5 
91.1 
63.9 
92.1 
96.(' 

b9.4 
144.9• 
1(.2.li 
133.?• 
12c.c 
122.i:: 
111.'1 
123.4 
1C,2.'.1 

97.2 
77.1 
92.2 

10 7. 1 
121. 1 
2(,0.6• 

ei2.3 
115.5• 

1&.1 
157.7• 
92.3 
47.7 
70.5 

296.J• 
85.t 
72.8 
82.6 
77.h 
6 7. 8. 
62.~ 
46.1 



TARLE C-63 �

DISTILLED WATER �

AMPUL NO: �
TRUE CONC: �

LAB NUMBER 
1 
2 
3 
4 
5 
6 �
7 �
8 �
9 �

10 �
11 
1 2 
13 
14 
1 S 

ENVIRONMENTAL ~ONITORING A~D SUPPORT LA80RATORY �
OFFICE. OF RESEARCH AND DEVELOPMENT �

ENVIRONMENTAL PROTECTION AGENCY �

•• [FA METHOD 624 VALJDATIO~ STUDY - PURGEAULES •• �

RA~ OATA FOR 1,1-DJCHLOROETH[NE 
HIGH YOUDEN PAIR, U

ANALYSIS 6Y 
NITS - UG/L 

~ATER TYPE 

TAP WATEII SURFACE WATER INDUSTRIAL EFFLUENT 

5 
432.C 

6 
4S(.) 432.C 

6 
480.0 

5 
432.0 

6 
480.0 

3 79. 2 412.0 401 • 0 473.0 379.0 471. 0 
H8!l.C• 1C32.S• 643.7 824.5 1161.'i• 78 9. 1 • 

3 n .c 475.9 :!4G.2 475.g 340.2 S13. 1 
1C15.0• 2C03.2• 1116.e• 2172.9• 1356.C'• 1473.i'i• 

476.C 57f.0 499.0 5 61 • (' 538.C 525.C 
49': .o 642.0 5 31 • 0 483.0 3 B1 • 1 596.C 
271.C• 291.0• 35L-.C• 349.!J• 333.0 32 7. G 
428.6 63t.B 515. a 822.9 5 61 • 1 
'HO.O 35f.O 295.0 33Q.C 2 7F. J 424.G 
3 7!'.. 2 347.4 351.7 358.7 33c;.e 410.4 
'297.C 417.0 3 51 • C 385.(1 399.0 ~~8.(j 
458.C 46E.O 445.G 469.,J 569. '.) 5u0.C 
t~9.e 6e7.7 362. t 493.3 461.1 462.5 
4 J4. 4 49e.2 247.B 584.7 ~<ta., 4J6.5 
523.2 781.1 5 71. 7 l65.9 687.7 325.5 

5 
432.0 

401. 'J 
870.6 
364.1 

1045.2 
520.~ 
656.0 
200.0 
541. 0 
286.0 
376.6 
433.0 
417.0 
321.0 
495.1 
560.6 

6 
4BO.u 

471.C 
1129.4 

454.tl 
1257.3 

550.C 
42C.C 
324.".: 
881.2 
328.C 
359.4 
496.C 
528.C 
447.5 
scs.o 
634.3 



TABLE C-64 

ElliVH<CNMENTAL MONITORING AND SUPPORT LAPORATCRY �
OfflCE OF RESEARCH AN I) DEVEL0f'"'EN1 �

E~VIRON~ENTAL PROTECTION AGENCY �

** EPA M[THOD 624 VALIDATION STUDY - PURGEAULES •• 

RAW DATA FOR 1,1,1-TRICHLOROETHAN[ ANALYSIS BY WATER TYPE 
LOW YOUD HI PAIR, UN ITS - UG/L 

DISTILLED I.IA TE R TAP 1,iA TE R SURFACE: I.IA 1 ER INDUSTRIAL EFFLULNT 

,Al'1PUL "10: 2 1 2 1 2 1 2 �
TRUE CONC: 9.0 10.G 9 • :, ,c.a 9.0 10.0 9.~ 10.C �

t--' 
LAU NUMBER'° °' 1 7.5 9.H F.9 9.1 8.6 9.8 9.3 1 C,. 5 

2 11. 6 14. 9 11. 7 14. '.l 9.0 n.o 9.4 11.c; 
3 8.0 '3 • 7 7 .t. I' • 9 8.5 9.2 22.0• 37.1• 
4 1 2. 3 12.2 1 ::'. 3 1 4. 3 7.3 15. 2 12 • :! 11 • 1 
5 11. 9 12.3 4.7 ,c.a 8.7 3.!:l Q.t'J• O.':• 
6 8. ~ 1 1 • 9 7.6 11.8 F, • 9 9.4 7 • T 7.9 
7 6. 8 • 5.5• 4.4• e. 6 • 7.4 ~.1 6.2 7.7 
8 10.2 1ei.1 11 • 4 lC.4 8.7 9.9 14 .2• 1 3 • 1* 
9 1 2. 1 12.t 11 • 4 14.7 1'J.5 12.9 , 1 • n 13. f, 

10 7.Cl 10.5 8. 5 P.7 9.8 ,c.o lC.R 9. 7 
1 1 10.2 11. 3 9., r; • 4 10.4 11. 7 13 ., 12.c 
1 2 10.3 1 2. 4 1 :: • 2 ', • 3 21. 4* 24.6• 1C. 7 11. 9 
13 1 1 • 2 15.C 9.4 24.1• 18.9• 14.6 9.2 1 C. 8 
14 10.~ c; • 5 3~.7• 9.IJ 11. 5 11. 5 11.9 H1. I: 
1 5 21.(")• 13.1 9.6 11. 6 9.3 10.2 "....... C • C • " * 



TABLE C-65 

ENVIRC~'I\ENTAL ~O~ITORING AND SUPPORT LAPORATOllY �
OFFICE OF RESEARCH AND DEVELOPP,i:NT �

ENVIROr.MENTAL PROTECTICN AGfNCY �

** EPA MfTHOD 624 VALIDATION STUDY - PURGEAuL(S .. * 

R.Aloi DATA FOR 1 1 1,1-TRJCHLOROETHANE ANALYSIS OY WATlR TVPE 
I"! ED I UM YOU DEN PAIR, UNITS - UG/L 

DISTILLED lo.ATER TAP WATER SURFACE WAT Ell lNDUSTldAL EFFLUU<l 

AMPUL NO: 3 4 3 4 3 4 3 4 �
TRUE CONC: 95.Q 1(,('. C 95.0 1~c.: ~5. C 100.c 95.0 1CC.C �

f-"' 

LAB NUMBER'° -.J 
1 1GS.8 77. p, 1 11 • 8 B~.9 104. Q 82.4 96. 'i 73.4 
2 124.9 8 4 • l 136. 3 92.4 1,9.7 67.4 9'i .'J 62.7 
3 89.3 l3.4 97.7 56.7 ~5.1 E8.5 182.4• 1b7.2• 
4 122.') 9P.C 1C 3. 5 ss.2· 121.6 67.5 67.2 1;:.1.2 
5 110.0 59.1 91 • ( 44.7 4C.4 in. a o 6 • 4 * 'J • C • 
6 74.7 70.C ": • 1 77.9 79. 3 70.3 Et,.IJ sc.c 
7 67.6• 84.9• 7C.C• 7 P.., * 76. 1 81.7 90.9 S6.5 
ll 108.0 7Q.6 122.2 97.9 1 n. 5 85.6 13'i.1• 142.3• 
Q 126.'.j 1£~ • C 11.3 .c 127.G 1 ::;4. C 138. G 134.0 135.C 

1G 125.7 106.C 913 • t 128.8 112. 7 124.5 118. 1 121.9 
11 104.6 EB.2 11 7. 8 E2.0 1C:1.B 94.3 75.Q 9:: • 6 
1 2 124.0 9 5 • I. 37.1 1(;9.0 116.C 106.C 98.C 9C.5 
13 1Q~.6 • 316.2• 1(1.6 146.~ 129.5 9 2. P. 1 G3. 1 
14 103.0 71 • R 15!:.3 76.8 1U. 5 1 i.,P. 9 11 P. 3 77.9 
1 5 123.7 120.6 n 3. 1 1[.6.2 1U. S 108.7 67.~ 69.S 



TABLE C-66 

U.IVIRON!"ENTAL MONITORI~C. ANO SUfPORT LAl•GRATCR'I �
Cff l CE OF PESEARCH AND DEVFLOPl".E~T �

ENVIRONMENTAL PROTECTIOI\ AGEI\CY �

•• EPA � METHOD 6 2 t. VALIDATION STUDY - PUhGi.:AEU: S •• 
RAlol DAT A FOR � 1,1,1-TRICHLOROETHANE ANALYSIS BY lo'A TE R TYPE 

HIGH YGUDEN P II JR• UNITS - UG/L 

DISTILLED WATER TAP WATER SUl<FACE WATER INDUSTRIAL EFFLUU..T 

Al'1PUL NO: 5 6 5 6 5 6 5 l 
TRUE CONC: 40'J.'l 360.0 t.::,c,.c ~ t C. '.J 4 ::,c. r:' 360.0 4()0.0 3~C'.O 

t--
\.0 
(X) � LAEi NUMBER 

1 t.;)7.!! 363.ll 40:8.C 34C'.J 398.0 336.C 4 04. u 347.0 
2 692.6 560.5 720.7 SCS.7 660.Q 525.e 770.6• 4,;4.4 
3 385.9 340.3 377.5 374.1 389.C 376.9 41C".3• !:158.6• 
4 476.7 396.3 427.8 471.4 3C8.4 257.9 377.7 1.3C.9 
5 470.0 300.C "'71 • C 2 1 7. J 1d1.0 359.0 ~57.4• 3.:;1. 4• 
6 446.0 317.C "'?C..C 447.CJ '!61.C 3()3.0 259.'! 391. C 
7 213.0• 239. O• 249.C• 249.:J• 363.( 27t:-. C 3 u3. o 273.G 
p 467.5 411.7 H,4 .P. Sc.9.2 1 Ce. 3 4 21. 9 587.8• 477.7• 
9 411, .c 473.C 57J.() 3e2.J 3v9." 337.0 390." 43t.C 

1 (1 586.7 434.2 f-27.1 4 3 t:. 6 6i.7.J 469.6 SU:. 8 st.e.6 
11 466.(1 399.C 409.C 4 Ct.'.) 423.r. 3 5 1 • C' 454.L' 369.G,( 399.0 374.8 H,1.D 3i;1.:: 4 21. 0 376.0 548.1'.l 404.C 
13 215.6 266.9 471. 1 33f'.7 3.::6.9 3 2 5. '.: 3 71 • 1 2 .3 3 • ! 
14 'i JZ • 1 476.9 44G.9 ~32.B 332. 9 s s :! • a 44tl.4 "!. 76. 9 
1 5 464.2 303.2 ~ 52. 2 ~83.4 :! 6 5 • :! 353.5 2Y0.8 346.3 



TABLE C-67 

E N II I R C ~ :~ E N T A L 1"01\ I TOR I NG AND SUPPORT LAFORATOI.Y 
OFFICE OF RESEARCH AND DEVELOPl"ENT 

ENVIRON~ENTAL PROTECTION AGENCY 

•• EPA ~1 ETHO D 624 VALIDATION STUDY - PURGE.ABLES •• 
RAW DATA FOR 1,1,2-TRICHLOROETHANE AI\ALYSIS 

LOW YOUDEN PAIR, UNITS - UG/L 
l::l y wA H.R TYPl 

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUt.hll 

Al'IPUL NO: 
TRUE CONC: 

1 
1J.8 

2 
12.c 

1 
1':.8 

2 
1 2 • C' 

1 
1o • e 

2 
12.0 

1 
10.s 

2 
12.0 

,_. 
\0 
\0 

LAB 
1 
2 
"3 
4 
~ 

6 
7 
B 
9 

10 
11 
1 2 
13 
14 
1 5 

NUl".BER 
1C.6 
12.7 
12.9 
12.9 
1 ~. 1 
9.5 

13.0 
11 • 2 
11 • 5 
8.6 

11 • 7 
13.9• 
H,.5 
11. 7 

3.7• 

13.C 
15. 7 
14.4 
13 .1 
9.9 

13 .8 
1.e 

13. 6 
12.9 
11 • 1 
13.3 
15.5• 
18 .6 
11 • 1 
49.5• 

11 • 7 
Q. !I 

12.9 
10.2 
11 • ~ 
11 • 4 

7.'.":• 
1[.9 
12.1~-~· 
12. 2 
14 .1 
15. 2 
4r.4,. 
12.4 

1 2 • '5 
H.• 4 
14.9 
13.C 
1C.3 
14.8 
11.3• 

9.Q 
14.1 
9.3• 

1C. E 
1 5. 4 
25.7 
14. 2 
22.9 

13. 2 
1:J.C 
12. 2 
15.9 
12.9 
12.9 
9.7• 

14.7 
11.4 
9.8• 

12. 2 
12. 4 
20.3• 
14 • <; 
75.2• 

12.4 
16.0 
13.3 
14.5 
11. 0 
11.3 

5 • 6 • 
10.t. 
12. 3 
9.5• 

13.1 
14.3 
1 II • 5 
15. 3 
26.5• 

n .c 
9.Q 

10.9 
17.9• 
9.9 

11 • Q 

B.C• 
n .t
11. 1 
e.4• 

11 • ~ 
10.4 
12.(l 
1(.4 
11 • P. 

13. 5 
17.2 
1 <; • 4 
10.9 
14. 4 
1 3. C 
11.G• 
13.0 
1 3. 2 
1 (J. 1. 
li:. 3 
15.4 
1 2. 3 
12. 8 
1 0. 6 



TABLE C-68 

Et..Vll,Ct..~ENTAL l'IONJTORI~G 1' t. D SUPPOPT LA130'-ATORY 
OFFICE OF l<LSE.ARCH ANO DEVELOPMENT 

ENVIRONMENTAL PROTECTION AGENCY 

•• EPA 11':f THOO 624 \/ALJOATION STUDY - PlJRG[A£lllS ** 

RAW O.AH f OR 1,1,2-TRJCHLOROETHA~E A"4ALYSIS UY 
MED JUI" YOUOEN PAIR, UNITS - UC/L 

WATt.R TYPE 

DISTILLED lolATH TAP WAlEP SURFACE lolA TER INDUSTRIAL EFFLUi:NT 

A"'PUL NO: 
TRUE CONf.: 

3 
114.Q 

4 
1zo.o 

3 
114. Q 

4 
120.c 

3 
114. 0 

4 
120.0 

3 
114.G 

I, 

120.c 

N 
0 
0 

LAA 
1 
2 
3 
4 
'i 
6 
7 
8 
Q 

10 
1 1 
1 2 
1 3 
14 
1 5 

NUMBER 
129.G 
133.4 
123.8 
114. 5 
144.0 
120.0 
73.6• 

113.7 
122.0 
113. J 
129.4 
156.('• 
129.1 
1.22.c 

3tl .6• 

127.0 
139. 0 
14 5. 2 
124.8 
114.C 

9C.3 
114.C 
120.3 
12~.o 
1 1 1 • 2 
1:n. 1 
142.C• 

• 
113. 3 
124.5 

13 2. 7 
116. 7 
1"36.~ 
10E.4 
1 u9 •. : 
10?. C 

S~ • 4 * 
ei;;. 1 

1 ~ 2. C 
94 .O• 

1 2 3 • 1 
8!'.7 

~33.7• 
16l.7 
1 3 'i. 6 

1U. ~ 
151. Q 

n 9. 4 
11 7. 7 
1 Ot.. Q 

124.J 
98.u• 

12t..6 
13e.o 
112.P.• 
1 3 5. 5 
15~.'J 
12 7. 1 
125.7 
128.7 

137. 0 
135. ~ 
133.S 
197.1, 
1 l'.:J1 • 4 
94. 8 
91 • 4 • 

153. 6 
116. Q 
87.1• 

1:25 .4 
139.0 
158.8 
129. 1 
107.4 

132.C• 
135.6 
14C:.O 
156.2 
152.0 
12~.o 
108.(1• 
109. 2 
116.(1 

97 .6 • 
129.1 
163.~ 
164.6 
144.7 
122.1 

126.(1 
139.5 
1J !! • P. 
99.3 

11" .o 
110.0 
95.9• 

125.4 
127.0 
100.?• 

9 5 • f< 
117.'l 
112. !i 
11t.P, 
1 OE.? 

144.C 
143.4 
1 2 t.. 1 
1e 4. 3 
155.2 
10C'.G 
1J4.C• 
127.6 
139.0 

9E.5• 
128. 1 
1bf.'J 
1 J 8. 1 
11 2. C 
99.3 



TABLE C-69 

Et.aVIl<C~MC:NTAL MOtdTOl<ING ANO SUPPOl<T LAPORATOf<Y 
OFFICE OF RESEARCH A~O OfVELOPt-'ENT 

ENVIRC,.MENTAL PROTECTION AGENCY 

•• £PA METHOD t 2 t. VALIDATION STUDY - PURGEAOLES • • 

RAW DATA FOR 1,1,2-TRICHLOROETH~Nf ANALYSIS 
HIGH YOUDEN PA IR, UNITS - UG/L 

ll y wATER l 't p E:. 

OJ STILLED 1,,' Al ER TAP loiATER SURFACE Ii/ATER lNLUSTRIAL EFFLUENT 

AMPUL NO: 
TRUE CONC: 

5 
480.0 

t 
432.C 

5 
I, h:::. r. 

6 
432.,J 

5 
48C.O 

6 
432.u 

5 
480.C 

6 
432.C 

N 
0 
r-' LAA 

1 
'2 
3 
4 
s 
6 
7 
!' 
9 

1C 
11 
1 2 
n 
14 
1 5 

NUMBER 
s 1 2. r 
556.9 
493. 'i 
446.9 
53'i.O 
475.0 
165.C 
470.6 
354.0 
353.4 
534.Q 
565.0• 
2'i2.6 
47'. .8 
SuP.1 

445.0 
729.'4 .. 
396.A 
403.9 
37(;.C 
257.0 
23[1.C 
:H2. 1. 
456.D 
334.2 
534.C 
4 t 7. G • 
3J~.5 
3u4.S 
272.3 

l, 6 C • r 
701 .f<• 
l.6E~9 
t.:1:i.3 
t.3t.O 
392.0 
191. .0• 
331 • 3 
467.0 
~32.3• 
~3 11 .c 
S4 8 • C 
1.1s.1. 
4 21 • 6 
4 7 5 • ~ 

446.J 
Sut.1 
441.2 
4C7.7 
1.53.J 
39P.,) 
HQ.·'.l• 
439.1 
339.~ 
286.5• 
St.9.Cl 
622.:1 
3 oC. 1 
35C.1 
489.1 

5 3 7. C 
59P,.C 
4 78. -:i 
440.R. 
417.J 
418.') 
278.C!• 
391.2 
334. J 
284.3• 
565.:J 
557.: 
337.6 
263.5 
4 39. 1 

422.C 
671.7 
417. 7 
232.8 
506.~ 
316.C, 
21C.D• 
447.2 
3 31 • 0 
281. 1 • 
45~.o 
463. ::J 
312.J 
459.e 
397.1 

S 13 .c 
t, 15. ( 
449.7 
431.(' 
623.(' 
38?.ll 
193.0• 
477.7 
3 2 7. '.J 
"!31< .... 
55Sl.O 
51,;_>.(1 
~19.C' 
4G1.9 
359.1 

495.C 
7 CC. 1 
191. C 
soe.c 
:!31.C 
3',C.G 
2ce.c• 
1.1e.1 
382.C 
261. .4• 
45~.c 
4137.0 
2t5.1 
3.:. 1.1 
331.7 



TABLE C-70 

E\VIRON~lNTAL ~O~ITORING AND SUPPORT LAFORATO~Y 
OFFICE OF RESEARCH A~D DEVELOPMlNT 

ENVIRON~E~TAL PROTECTION AGE~CY 

•• EPA METHOD 624 VALIDATION STUOY - PURiEA~LES ** 

RAW DATA FO~ 1,1,2 1 2-TETRACHLOROETHANE ANALYSIS ~y ~AllR TYPE 
LOW YOUDEN PAIR, UNITS - UG/L 

DISTILLED lo/llTER HP WATER SURFACE WATER I~DUSTRIAL EFFLUE~T 

Al",PUL NO: 1 2 1 2 1 2 1 2 �
TRUE CON(: 15.0 17.G 1 5 • C 1 7. '.l 1 5 • 0 17.C n .o 11.0 �

~ LAH NUMBER 
N 1 14.5 16. 2 17.:> 1~.s 18.7 23.1 19.9 lC.7 

2 13. 3 1 3. 5 e • 2 15.Q 7.9 15. 2 1 ') • 8 17.7 
3 18. 8 1 7. 5 1". (' 19.5 16. 4 15.8 15."\' 10.J 
4 14.4 17.4 1 6 • Fl 1s. e 12. 1 16.3 22.R t. 5 
5 15. g 16.13 1f. 5 1 5. 3 16.C 5.5 15. 5 14.9 
c 6.6 17.6 1 2. 4 2 ~. 4 15. 4 17.7 n.o 1 3 • 4 
7 22.3 13. 3 1 1 • 5 1 ~ • :, n.o 13.4 11 • f, 1 7. 5 
& 14.3 1 ~. 7 1 5. 7 1!.6 21 • 3 1 5. 9 1 9.;:, 1 8. C; 
9 1 8 • !I 18.1 2c.2 25.8• 17. 8 H .1 17.7 2 0. 5 

1 (' 13.9 27.6• 1 5. 7 H.G 27.7 2 4 • :-; 16. 9 23.4 
1, 21 • 4 1 7. ll 1". 2 H .t 1 7. 3 l'i. 1 2 3. 1 22.5 
12 1 ( • ') 1 2. 6 14 • t, 12. 2 12. 4 • 14. 2 • 9.7 10.6 
1"'! 25.6 21 • t 2?. 7 • 29.9• 23.9 19.1 21 • 6 2G.~ 
14 10.2• 8.1• 37.2• 11. 9 12.5• 1 3. 1 • 7.4• 1 0. 5 • 
15 145.1• 11 • 7 97.R• 2613.2• 44.1• 91 • 2 * 1. 7 



TABLE C-71 

EI\/IIIROl'."'EI\TAL MON ITO Id NG II N D SUPPCRT LAl'ORATOPY 
OFFICE Of RE5EAR(H AND DEVELOP~ENT 

ENVIRCII.MlNTAL PROTECTION AGENCY 

•• t. PA METHOD 624 VALIDATION STUDY - PURGt Atll i:. S •• 
RAlol DATA FOA 1,1,2,2-TETRACHLO~OETHANF ANALYSIS 

1',fDIUr YOUDEl'i PAIR, lH,iJT S - UG/L 
BY WATER TYPl 

DISTILL[D lo.AHR TAP WAHR SURFACE WATER Jl';DUSTRlAL EFFLUENT 

ArH'UL NO: 
TRUE CONC: 

3 
162.0 

4 
17fl.O 

3 
162.C 

4 
17[.[", 

.3 
162.C 

4 
170.0 

3 
162.C 

4 
170.0 

I'-) 
0 
\.,) LAO 

1 
2 
3 
4 
5 
6 
7 
R 
9 

1 ·1 
11 
1 2 
1 ~ 
14 
1 5 

l'W 11HHrl 
216.0 
129. 1 
196.1 
173.? 
1~9.J 
163.0 
107.D 
167.4 
176.'J 
16t..5 
171.7 
144.0 
171 • 6 
106.7• 
11 2 • 1 

ZJ3.C 
131.6 
2C3.C 
16 1. 2 
161.() 

~9.1 
170.J 
176.'l 
179.Q 
183.2 
142.6 
14~ .c 

* 
96.7• 
3C.3• 

n 5 .e 
96.7 

192. C 
157.2 
15E .:i 
ne .c 
111. [' 
14C. 1 
21.i'l .c 
15 3. 9 
1?1.. 2 

69.3 
S1?. 1 • 
1)1.6 
1 7 S. S 

18C'.J 
149. 2 
22(.9 
144.7 
194.:, 
14 7. J 
12.3.0 
174.7 
2G4.') 
199.3 
Hr:. 6 
11". Cl 
2CC.5• 
1 H.I'.' 
30,.4• 

196.Q 
122.3 
1&9.7 
153.7 
177.1 
163.'> 
124.'l 
211. 5 
174. C 
14 5. 9 
13 2. 3 
101..('• 
? 29. C 
11l:.S• 
235.9 

253.C' 
136.'i 
22c.5 
lSC.9 
174.0 
152.C 
14?.C 
163.7 
182.C 
156.9 
137.3 
133.0• 
1<;3.7 
118.t.• 
212.3 

176.8 
137. ~ 
129.2 

79.4 
132.n 
141..') 
1 31 • 0 
177 -~ 
196.[1 
11,'!.2 
11 n,. <; 
1 11 • C 
11.9.? 
85.4• 
44.2 

1'.E • J 
14 9. 1 
S2.3 

266.7 
17 2. '.J 
1.35.G 
1.n .u 
187.3 
2,c.o 
16'3.2 
13[·.4 
2uE.O 
156.6 
76.4• 

?30.7 



TABLE C-72 

E.P..:Vl ROf.!'l[NTAL MON I TOid NG A '1 D SUPPORT LA[,GRATQRY 
OFFICE OF HESEARCH AND DEVELOPll'E."T 

ENVJRC'NMEl'.ITAL PROTECTION AGENCY 

... EPA l"ETHOD t. 2 4 VALIDATION STUDY - PURGEAuLES •• 
r; A I,; DATA FOJ: 1,1,2,2-TETRACHLOROETHANf 

HIGH YOUD EN PAIR, UNITS 
ANALYSIS 
- UG/L 

UY W.11.TE.R TYPE 

DISTILLED WATE!i TAP I.IA TC R SURFACE WATER H;DUSTRIAL EFFLUENT 

AMPUL NO: 
TRUE CONC: 

5 
t,8 ~. '.J 

6 
612.C 

5 
t5C.C 

l 
612.~ 

5 
6E~.O 

6 
t12.0 

5 
6oG.O 

6 
t-12.0 

N 
0 
+- LAP. 

1 
2 .. 
4 
5 
6 
7 
8 
9 

1; 
1 , 
1 2 
1 ~ 
14 
1 5 

NUMBER 
6l8.::l 
5 5 3 • ~ 
tu6.6 
SH .6 
659.0 
55(1.0 
4~4.0 
?24.4 
465.u 
547.4 
ll8C).J 
414.J 
5 3 6. 2 
437.2• 
3.35.7 

6C.1.C 
7 41 • 8 
723.5 
71G.G 
57~.::: 
3 4 3. '.J 
5E4.l 
St.6.C 
634.C 
564.2 
586.C 
448.C 
621.C 
.. 02.4• 
527.2 

496. 0 
~92.C 
7 E1 • 4 
5 C P.. 2 
t.7t. .c 
• 1 ~ • '.' 
~~2.C: 
5 31 • 5 
742.C 
657.9 
<; 19. :
3 15. C 
<;26.:'• 

"":.c 
~56.t': 

73C.C 
4 7 2. "!o 

fl3C.o 
523.'l 
677.J 
t.te.'J 
46t..0 
6 31. 1 
4 7 "; • ~ 
41:5.8 

1239.C'• 
543.C 
Fee.?• 
!t2.4 
()44.7 

697.C 
562.5 
t!34.~ 
S56.0 
715.0 
427.0 
7~C.C 
'i32.4 
431,.J 
471.2 
632.G 
~71.C• 
t3C.9 
231'.5• 
e 4 C • ~ 

823.G 
703.6 
73~.8 
S 3 3. R 
634.C 
s1e .o 
554.0 
637.:3 
442.0 
463.1 
~77.C 
351.0• 
563.t 
1.31.J,• 
460.7 

7Vl. r 
63G.4 
7 5 ~ • 1 
393.4 
74 2. •J 
5 6 'l'.. n 
538.C 
6 95.' 
416.('I 
574. E 
697.('1 
43~.r,, 
579.(' 
31 5.-. • 
11,s.9 

425.C 
69(;.t 
22 9. 8 
6<;3.5 
'492.0 
557.G 
S38.C 
574.5 
555.0 
453.9 
~t:.P.O 
294.C 
51t.4 
323.2• 
P.7 e. '3i 



TABLE C-73 

ENIIIllON"'IENTAL MOllITORJNG A "4 D SUPPORT LA(: 0 RAT CRY 
OFF ICl OF Rf SEARCH AND D E II E L O Pr--. U, T 

ENIIJRONMENTAL PROTECTION AGENCY 

* * EPA METHOD 6 21. VALIDATION STUDY - PlJRGEAuU.S .... 
RAW DATA F O II 1,2-DICHLOROBENZENE/1,4-0JCHLO At-.ALYSIS 

LOW YOU OEN PAIR, Ur; ITS - UG/L 
BY wATER TY F 

DISTILLED l,,IAlt R TAP Ii/Al E. R SURFACE WATER INDUSTRIAL EFFLUENT 

AMPUL NO: 
TRUE CONC: 

1 
16. ') 

2 
16.3 

1 
16.C' 

2 
16.3 

1 
16. 0 

2 
16.3 

, 
16.(\ 

2 
1t. 3 

1-.:i 
0 
U1 

LAB 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 :J 
1 1 
1 2 
13 
1 4 
15 

NUME:l[R 

21 • 6 
1C.6 
19.4 
19.S 
19.4 

* 
21 • : 
1 5 • CJ 

19.2 
* 
• 

24.4 
33.7• 
15.7 
77.0• 

22.9 
1 2. 6 
1 9 • 4 
17.7 
17.4 

• 
13.R 
24.0 
19.3 

* .. 
'i. 4. 6 
31.7 
22.c 
fl7.4• 

31 • 1 
6.6• 

17.F 
1 9 • C' 
2 -~. P. 

* 
10.6 
2C .6 
17.3 

* 
* 

~ "! • 2 
5 .4 • 

59.4• 
H.9 

22.6 
7.9• 

2c.c 
17.J 
1 6 • .: 

• 
13.2 
2E.7 
2 5. 5 

• 
* 

23.2 
G.6• 

1 :! • 0 
74.8• 

21 • 3 
3.9 

18.6 
13.9 
17.0 

* 
10.e• 
21. • 9 
2 1 • 2 

* 
• 

23.7 
45.2 
35.2 
89.9• 

24.5 
2:J.5 
19.5 
25.3 
17.P 

* 
10.4• 
1 c.. 4 
16.2 .. 

.. 
2 5 • 7 
3?.5 
25.0 
.35.5• 

2 P. • t: 
5.C' 

14.5 
17.2 
20.4 

* 
12.C:• 
1r;. 4 
17.C, .. 

• 
16.3 
3~.a 
43.C 
27.3 

22.4 
F. • 4 

29.1 
17.5 
17.2 

* 
15.0• 
13.4 
1f .2 

* 
• 

20. P. 
37.7 
2e.s 

, • 9 



TABLE C-74 

ENVIRON~ENTAL MONITORJNG A~D SUPPORT LAhORATO~Y 
OFFJCE Of RESlARCH AND DF.VELOP~ENT 

ENVIRONMENTAL PROTECTitN AGE~CY 

•• EPA METHOD 624 VALIDATION STUDY - PURGEAaLES •• 

RA~ DATA FOR 1 ,2-D1CHLOR08EN2E~El1,4-DICHLO ANALY~IS ~y wAlER TYF 
~EDIU~ YOUOEN PAIR, UNJTS - UGIL 

OJSTILLEO I.ATER TAP WATER SURFACE WATER INOUSTR]Al EFFLUfNT 

AMPUL NO: 3 4 3 4 4 3 4 �

TRUE CONC: 20:J.O 2(1(·.(; 200.C 2 i:: C. J 200.c 2C'J.C' 2uc.o �

N 
0 
a-, LAe NUM9E R 

1 254.1 135.1 145./\ 22C•.IJ 2 14. 1 113. 1 214.9 22 5. C 
2 53.3 164.1 37.7• 171.!I• 142.5 12P.C 25.3 1'.1.6 
:! 193.7 25[..5 236.P. 223.6 283.2 233.9 363.~ 275.1 
4 21.::.1 217.t 193.8 167.3 271 • 2 183.5 1 77. C! ,u3.B 
5 226.0 18t-.8 189.6 236.C 225.4 230.0 177.() ?12.0 
6 • • • • •* * 
7 84.5 122.4 81. • f_ c; 2. 8 81.2• 91.0• 112.2• 8 9. 4 • 
8 215.4 212.4 2t6.7 191. 2 2fi7.1 181 • 4 2C4.~ 175.5 
9 203.3 197.5 ~1.J.C 201. 1 22c.o 182.2 2 31 • Q 21?.0 

1 0 • • • • • • • * 
11 • • • • • * •* 
12 ~.'.)9. •j 306.0 1l'J.O 27f<.J 265.J 295.:J ,26.'.: 46(.0• 
1 3 160.2 • 166.7• 34.1• 413. 3 176.3 ?3?.G 193.7 
1 L, 168 .. ? 9 2. t, 201 • E 63.4 13.4 164.5 167.9 31(.0 
1 5 315.5• 22C.7• 3C1.3 216. J 272.1• 1 OF.. 0 154.3 



TABLE C-75 �

l~Vl~ON~L~TAL MONITORING AND SUPPORT LABOPATORY 
OFFICE OF RESEARCH AND D[VfLCPrL~T 

ENVIRONMENTAL PROTECTION AGENCY 

•• EPA METHOD 624 VALIDATION STUDY - PURGEAOLlS •• 

RA~ DATA FO~ 1,2-DICHLOROOENZE~E/1,4-0ICHL~ ANALYSIS 
HIGH VOUDEN PAIR, UNITS - UG/L 

HY wATER rrF 

DISTILLED wATER TAP WATER SURFACE WATlR INDUSTRIAL EFFLUENT 

AMPUL NO: 
TRUE CON(: 

5 
77B.Cl 

6 
780.0 

5 
773. 0 

6 
7E C. ':: 

5 
77P. 0 

6 
7ec.o 

5 
77B.O 

6 
780.C 

N 
0 
-J LAB 

1 
2 
3 
4 

5 
6 
7 
B 
9 

1 C 
1 1 
, 2 
n 
, 4 

1 5 

NUMBER 
~C)c;.1 
972.7 
96!1. 6 
553.7 
9H.O 

* 
406.i) 
771. 0 
657.0 

• 
* 

P3f.'i 
971.9 
735.6 

1C5?.I)• 

844.1 
665.7 
75~.9 
7GG.6 
73C.O 

* 
448.G 
572.0 
973.0 

• 
• 

965.[ 
636.t: 
614.2 

1109.9• 

552.0 
519.8• 
f',70.9 
t>29.8 
7E2.C 

• 
434.,',)c;~, .3 

1:ns.o 
• 
• 

7~~., 
313.~· 
?SC.6 
522.J 

942.C 
c.:• 

946.3 
612.J 
944.) 

• 
351.J 
4 9 E • 1 
66 8. '.:' .. 

• 
138f.C' 

~u9.t.• 
6 5 3. ') 

125F.6 

743.1 
BJ 1 • 3 

1031.5 
723.7 
820.(l 

• 
530.C• 
774.1 
493.C 

* 
• 

926.(1 
934.E 
583.1 

1:143.9• 

383.1 
356.5 
926.C 
674.7 
e36.C 

• 
444.0• 
6 59. «. 
686.0 

• 
• 

790.(1 
830.2 
559.9 
79C.3• 

c;st.9 
BCS.2 
61('1.7 
495.'i 
930.r. .. 
541.C• 
6C0.6 
e03.~ 

• 
* 

f97.'.J 
1144.S 

593.2 
409.P 

793. 0 
57e.7 
345.1 
S65.4 
614. '.J 

• 
42[.C• 
Sb 3. 5 
9 i:: 5. 2 

* 
* 

79e.'J 
734.3 

,czs.~ 
61P. 4 



TABLE C-76 

EI, V I II Or,, ~ [ f'.I T A L ~ONilORif'.IG A" D SUPPORT L.AE?ORATQr.Y 
OFFICE OF RESEARCH AND DEVELOPMENT 

ENVIROl'.l'ENTAL PROHClION AGENCY 

** EPA METHOD 624 VALIDATION STUDY - PURGEABLtS •• 
RAW DATA FOR 1,2-0ICHLOROETHANE IINALYSJS fl y 

LOW YOU DEN PAIR, UNITS - UG/l 
WA TEii TYPf. 

DISTILLED WATER TAP WATER 5URFACE WATER INDUSTRIAL EFFLUENT 

AMPUL NO: 
TRUE CONC: 

1 
9.9 

2 
11.c 

1 
9.9 

2 
11. C 

1 
9.9 

2 
11. 0 

1 
9.9 

2 
1 1 • 0 

N 
0 
00 

LAA 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
1 2 
1 3 
14 
1 5 

NUMBER 
C.G• 
:i. Q * 

1G.O 
11.7 
10.8 
1 ;: • 1 
11. 2 
10.9 
12.6 

~.6• 
8.9 
9.6 

13. 2 
10.9 
25.1• 

7.4 
n.1 
11 • 6 
10.7 
10.c 
12. El 
7. 1 

12. 2 
13.0 
1!J. 4 
1J.7 
10.6 
17.8 
11. 0 
27.4• 

l • ,; 
c·. o • 
9.9 

10.4 
5.3• 
9.2 
6.~ 

18.6 
n.s 

c;. 9 
E • 6 
f • 9 

12. 4 
37.3• 
11 • 7 

~.B• 
13.'.:l 
11 • 5 
1C. 8 
10.7• 
14.3 
11.9 

9.9 
1 1. 8 
1G.1 

P.9 
1 ('. 4 
27.2• 
11. 9 
13.9 

7.,; 
4.6 

10.6 
C, • 7 
f • 9 • 
9 • 1 
9.6 

10.9 
1 1 • 2 
9.9 
9.3 
9.5 

19.1 
1'.. P, 

23.1 

5.E 
O.C• 

11. 3 
15.2 
4.C• 

11 • 2 
9.3 

11. 3 
13. 7 
9.3 

1 G. t'> 
1 C.. 6 
1 fi • 2 
13. 2 
12. 3 

7.4 
3.7 

10.3 
12. 5 
9.2 
9.2 
E.4 

n. 3 
11.4 
9.3 
9.5 

13.() 
Cl.P 

1n.1 
5. 9 • 

E • 1 
0.0• 

16.4 
16.7 
10.9 
9.4 
9.2 

12.6 
1 5. 0 

P.5 
9.3 

lC.6 
10. 9 
12.0 
10.0• 



TABLE C- 77 

l"'VIRONf"ENTAL f"ONllOld,.G At-.D SUPFORT LAPQl;11TORY 
OFFICE Cf "ESEARCH AND OfVELOP"'.ENT 

E N \I I R O N I~ [ " T A L PROHCTION AGEP-;CY 

•• EPA l"ETHOD l,4 VALIOATJOr. STUDY - PUl<GEAillES •• 
I< AW DATA FOR 1,2-0JCHLORCETHA~[ Ar-:ALYSJS BY 

MfOJLJr,, YOUOEN PAHi, UNITS - UG/L 
IIATER TYPE 

DISTILLED WAHR TAP WATER SURFACE WATER JP-iDUSTRJAL EFFLUENT 

~~PUL NO: 
TRUE CONC: 

3 
1 Cl4. C 

4 
110. D 

1t.., 
1C4.Ci 

4 
11 :.: 

3 
1 C4. 0 

4 
11 C. 0 

3 
1 C4. O 

4 

11c.o 

N 
0 

'° 
LAB 

1 
2 .., 
-
4 
5 
6 
7 
8 
9 

10 
1 1 
1 2 
1 3 
14 
1 5 

NUMBER 
147.,: 
112.4 
1 Q5. 1 
93.9 

12c.o 
84.2 
82.G 

1 n. 3 
124.0 
12~.7 
123.2 
141 • J 
1.?4.S 
11 6. 3 
139.1 

76. I', 
79.9 
7e.2 
97.S 
59.1 
89.4 

122.0 
81. 1 

n2 .: 
114. 2 
1C~.6 
93.8 

• 
67.6 

1sc;.s 

151.9 
131. 2 
11P .2 
1 J7. 3 
95. 6• 

109.C 
1:6.1 

1('3.~ 
122.r 
110.1 
111 • 2 

91 • 11 

338.9• 
164.C 
1 S 1 • 1 

79.7 
1C[·.4 
69.J 
64.9 
45.6• 
99.9 

102.c 
94.R 

140.Q 
131. 3 
102.6 
116 •.J 
1cs.2 

73.3 
113.7 

109. 'J 
1:!4. 6 
114. 4 
163.0 

42.4• 
91 • ~ 

101.0 
121 • t1 
1C9.C 
HS. 7 
1 2 C. 1 
11f'. 0 
16(.6 
125.9 

11 • 2 • 

116.D 
7 P. .1. 

1:JI..R 
103.0 

83.P.• 
7(.9 
94.4 
9G.3 

137.0 
112. 0 
111 • 9 
11S. 0 
14(1.9 
116.9 
111. 5 

94.3 
117.2 
186.4• 
n 1. z 
1C:'.': 

c;.9.5 
116. C 
112.1 
1 41 • C 
1 21 • C 

8 7. 1 
Qf.4 

101 • P 
119.1 

91..2• 

7 l • 3 
61.S 

?f.C.7• 
124.7 

76.9 
6C.4 
96.9 

13 2. 9 
14f .o 
112.2 
11 ;_>. f, 

1 ..:i 7. G 
16.6 
77.5 
55.1• 



TABLE C-78 

[1\/V JR ()11,J',f Nl AL l"ONJlORING AND SlJPPORT LA!i(J~AlOJ;Y 
OFFICE OF RESEARCH At<D DfVELOPt'U,T 

ENVIRONMENTAL PROHClJON AGfNCY 

•• EPA ,.. ETHOO t: 2 4 VALIDATION STUDY - PIJRG E. Aull S •• 

Ji AW DATA FOR 1,2-DICHLOROETHANE ANALYSTS BY 
HIGH YOUD EN PAIR, UP.. ITS - UG/L 

WA Tl~ TYPf 

DISlILLfD WATER TAP WATER SURFACE WAT[R INDUSTRlAL EFFLUENT 

Al'IPUL NO: 
TRUE CON(: 

s 
44C.u 

6 
39l.G 

s 
44C.(I 

6 
396.J 

5 
44C.O 

6 
396.C 

5 
4 40. G 

6 
"3yt,.O 

N 
t--' 
0 

LAR 
1 
2 
'3 
4 
5 
6 
7 
5 
9 

,c 
11 
12 
1 3 
14 
1 5 

NUMefR 
4 56. u 
l8S.2 
456.6 
476.6 
479.0 
475.Q 
295.0 
427.4 
4 3 8. '.) 
5 11 • 4 
'547.0 
444.0 
246.9 
5 5 6. 1 
53<;.2 

360.C 
53(1.(i 
392.l'I 
413.6 
30l.O 
417.C 
.380. 0 
401.4 
47f.C 
435.4 
4!1,3.0 
436.(> 
313. 5 
440.5 
~26.1 

453.0 
675.CJ• 
445.1 
433.7 
409.C• 
48J.(l 
42f·.Q 
4 J 5. 4 
471.C 
~27.4 
549.0 
523.r 
~G9.1 
458. 2 
39J. 1 

3 3 5. :J 
'.i40.2 
431!.B 
'! 7 4 • 'J 
230.'.J• 
584.C 
314.J 
462.7 
1.C,!1,.0 
l.f,'5.3 
51F .'.) 
432.0 
369.9 
4o2.4 
4&1.1, 

41b.O 
71P.2• 
467.2 
323.3 
1E2.0• 
367.0 
474. G 
393.1 
448.C 
484.6 
5 21 • C 
449.n 
31S.7 
334. 3 
'363.t 

442.C 
537.0 
436.2 
289.8 
390.0• 
2 31 • 0 
393.C 
4 31 • 5 
371.0 
401.9 
439.C 
419.C 
33t.S 
554.9 
318.2 

396.(\ 
754.3• 
459.9 
497.6 
4 4 2. r 
"!22.2 
424.G 
4 r:, 7. 9 
41'! .o 
467.2 
514.0 
528.0 
! 12. 4 
447.7 
~44 .4 * 

365.0 
49C.3 

1272.6• 
56(.1 
32R.IJ 
4 31 • 0 
3SC.O 
454.8 
'511. 0 
442.3 
428.0 
461j.J 
2ct.2 
~52.0 
118.4 .. 



TABLE C-79 

ENVJRO~MENTAL MONJTORJhG AND SUPPORT LAHORAT0RV 
OFFICE or RESEARCH AND D[VELOfrENT 

ENVIRONMENTAL PROTECTION AGFNCY 

** EPA METHOD 624 VALIDATION STUDY - PURGEABLES •• 

RA~ DATA FOR 1,2-DJCHLOROPROPANE ANALYSIS P,Y 
LOW YOUDEN PAIR, UNJTS - UG/L 

WATER TY~E 

DISllLLED WATER TAP WATEJ; SURFACE WATER INDUSTRIAL EffLUfNT 

~MPUL NO: 
TRUE CON(: 

1 
13. 5 

2 
is.a 

1 
u .s 

2 
15.Q 

1 
n. s 

2 
15.0 

1 
13. 'i 

z 
1 5. C 

N 
r' 
r' LAll 

1 
2 

4 
5 
6 
7 
8 
9 

lC 
11 
1 2 
1 3 
14 
1 S 

NlJMRER 
1t.:. 
r. c, • 

17.4 
H.C 
1 7. 5 
14.1 
14.7• 
17.2 
20.3 
12.7 
17.4 
26. ~· • 
19.1 
1 7. f. 
22.7 

H.2 
32.3• 
18. 3 
1 7 • 5 
1 5. f. 
18.4 
1C.5• 
2G.9 
21.1. 
17.5 
19. 1 
9 2. u • 
26. f' 
2c.1 
,4.9 

17.2 
C • 0 • 

17 .o 
p .A 
17.9 
15.6 

Q .4 * 
17.4 
19 .r. 
15.C 
17.4 
22.c 
19. 6 
l9.t,• 
22.4 

19.C 
1~.s 
1 E • 9 
21. 3 
17.5 
18.6 
16. 2 • 
1 5. 6 
20.7 
15.4 
1 5. a 
24.0 
~5.6• 
Z G. :J 
1 '!. 9 

18.3 
G. 0 • 

16.CJ 
2 5. 1 
1P. 6 
1E. 3 
13.5• 
2C. 5 
18.3 
15.C 
17. f'. 
19.0 
2 E'.. 3 
21 • 8 
zc.o 

2c.o 
C:.C• 

1B.4 
19.2 
1e.9 
17.6 
14.8• 
14.R 
19.9 
11. .9 
19.S 
34.C• 
23.~ 
22.3 
2 C • I. 

17.2 
0. (1. 

13.4 
31. 4• 
6.9 

1S. ~ 
11. 7 • 
23.3 
18.S 
13 .P 
17.9 
12.c 
16.5 
1':. 4 
17.4 

1 7. 1 
C.O• 

36.5• 
19.2 
14.l 
1 7. 5 
1 4. 2 • 

22.3 
l 4 • 5 
17.6 
25.f) 
1 8. 0 
1 E • 4 
l S. 5 



TABLE C-80 �

E~VlnOl\~ENTAL ,..,OtdTORING AND SUPPORT LAliORATORY 
OH ICE Of RESEARCH At~ 0 DEVELOP"'ENT 

EI\VIRONMEI\TAL PROHCTICN -GfN(Y 

•• EPA ft.f THOD t:24 VALIDATJON STUDY - PlJRGEABLE.S • • 

RAI,/ CATA fOR 1,2-DlCHLOROPROPANE ANALYSIS P. y .iATER TY Pf 

I" E O I U:"' YOUOEN PAIR, U~; ITS - U(; /l 

DISTILLED WATER TAP WATER SURFACE WATER JNOUSTRIAL E f fLUUH 

~MPUL NO: 3 4 3 4 3 4 3 i, 

TRUE. CON(: 142.~ 150.C 142.C 15C.O 142.IJ 150.0 142. '.l 150.0 

N 
t-' 
N LAB NU,.fiER 

1 211 • 0 Hr. 0 223.4 18e.0 2C,3.0 222.0 1b1.G 2Ci9.l) 
2 262.1 310.1• 121,.6 37(.4• 3C7.1• 3(.,8 • 5 • 351.1• 34 6. :'.> 

3 177.6 189.1 Ht.. 1 11i ~ .4 18C.2 18~.8 1 o 1 • 1 191.3 
4 255.9 1F 2. 2 1 S 5. 7 H 13. 8 219.2 243.1 65.1• 312. 5 
s 22s.c 170.0 161 • C 157.0 1(:7. 3 223.C 16~. 6 220.0 
6 169.0 143.(; 154.C 167.:J 145.4 181.C 1 5 F • 0 141 • 0 
7 11('.0• 150.(;• 128.(• 14'.J.C• 13·J.G• 144.(• 147.C• 14 4. Cl• 
8 182.R 17~.6 14~.• 9 192.8 2~0.2 173.6 194.7 21 :! • 2 
9 203.Q 221. U 191 • 0 22c.c 195.C 183.0 ?01. ~ 225.C, 

1 0 1R1 • 7 'I t6. 7 157.C 1e 1.9 145.6 175.2 1 74. 6 173.6 
11 20,'.'.1 199.5 191 • 2 2c2.1 11!6.l'l 19:!.1 140.3 192.0 
1 2 245.0• 2Bt..0• 2!4.C 219.C 209.C 250.0 25P.O• 277.D 
1 3 175.f, • 4f>6 .t• 17e. C 225.0 216.0 169.7 169.3 
14 1Q5.7 185.6 27G.9 175.8 201 • 5 2H. 3 178.1\ 172.4 
1 5 86.2• lf 6. 2 19'5.6 185.9 15G.O 169.5 18 7.? ,1~.2 



TABLE C-81 

U,\/ l RONMENlAL MONITORJl\,G A Iii D SUPPORT LAL!ORATCRY 
(,FfJCE. OF RESEARCH AND OE\lfLOPr>IElvT 

fl\,VIRON~ENTAL PROTECTION liG[l\,(Y 

•• EPA ME THO[) 6 24 VALIDATION STUDY - PURGlAULES •• 

RAW DATA FOh 1,2-0ICHLOROPROPANE ANALYSIS [) y 

HIGH YOU OEN PAIR, UNITS - UG/L 
wATER TYPE 

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT 

A~PUL NO: 
TRUE CONC: 

5 
600.0 

6 
54 ~.:) 

5 
fJ'j.(' 

t, 

~4C'.O 
5 

6CJO.O 
6 

540.0 
5 

60!'.G 
6 

54C.C 

N 
t--' 
w LAB 

1 
2 
3 
t, 
5 
6 
7 
8 
9 

10 
11 
12 
1 3 
14 
1 ~ 

NUMBER 
822.0 

1~71..'i• 
650.3 
555.9 
BOE. 0 
679.C 
269.G• 
655.9 
576.0 
74 S. 6 
P66.0 
764.0• 
375.7 
706.0 
604.~ 

579.0 
1576.G• 

SE 2. 3 
52E.7 
551.0 
414 .o 
349.~• 
635.2 
692.0 
574. 2 
749.0 
596.(1• 
445.5 
4 ':, 7 .9 
319.9 

719.C 
1140.5• 

t42.~ 
582.3 
656.C 
542.G 
34J.C• 
534.1 
575.C 
6 31. 3 
E37.C• 
6u4. C 
t 75. 0 
605.2 
569.0 

612.0 
1415.1• 

6 12. 6 
'i6E.6 
660.0 
542.Cl 
333.:)• 
635.6 
596.0 
568.7 
769.J 
683.') 
580.4 
530.2 
sP.e.8 

779.C 
1903.2• 

t.26.5 
614. 6 
6713.0 
4 73. (! 
4t-2.C• 
6 72. 9 
525.:: 
613. 7 
7~1.0 
557.0 
4!32.9 
399.8 
573 .8 

659.0 
1645.4• 

593.E 
349.4 
797.0 
S40.:) 
362.C• 
739.5 
50C.O 
555.C 
681.0 
624.C 
476.0 
682.4 
699.2 

731. 0 
1772.0• 

605."'l 
S!l?. 5 
908.l 
5 ~ 7 • 1 
:!68.C• 
l 6 7 • 1 
'= 57. 0 
628.2 
782.C' 
1C7.~• 
541, .9 
sirn.e 
6G5.C 

713.0 
1205.7• 
6; 2. 3 
777.2 
4 91 • 6 
524.C 
351.C!• 
728. 4 
635.0 
559.9 
675.0 
56C.J 
43C.2 
429.0 
781. 3 



TABLE C-82 �

ENVIRCNMENTAL MONITORING A~D SUPPORT LArORATORY �
OFFICE OF RESEARCH ANO DEVELOP~E~l �

ENVIRONMENTAL PROTECTION AGE~CY �

•• EPA METHOD 624 VALIDATION STUDY - PURGEABLES ** 

J; AW DATA FOR � 1,3-DICHLOROBENlENE ANALYSIS BY ~ATER TYP( 
LOW VOUDEN PAIR, Ut-.JTS - UG/L 

DISTILLED I.IA TE R TAP Ii/ATER SURFACE WATER INDUSTRIAL EFF LUl:li T 

Al'IPUL NO: 1 2 1 2 1 2 1 z 
TliUE CONC: 8.0 7.2 0 • r. 7.2 e.o 7.2 'l • '.J 7.2 

LAO NUM8Ell 
1 � 1 0. t 1G.5 14.6 9.5 10.7 11. 3 14.C 1C.6 
2 � 9.6 17.3• 4.9 1 7. 6 5.3 11. 9 11 • 3 6.4 
3 9.9 7.B 8.4 8.5 9.4 8.0 6.A 11.9 
4 1C.O 7.7 9 • I. 7.9 i.6 1C.3 7.~ 8.C 
5 7.9• 9.2 9.4 7.2 6.6 7.7 7.4 t:.6 
6 * • * * * * * * 
7 � 9.8• 5.2• 4.0• t. 6 • 5.3• 4.7• 3. 1 • t:. 1. 
8 � 9.7 1G.6 12.0 29.1 27.4• 12.0 ,o.o 7.5 
9 9.6 9.7 9.0 1C.3 10.4 7.2 F.9 7.9 �

10 * • • • • * * * �
1 1 � .. * * * * • * * 
1 2 � 1 '.J. () e.1 11.9 7.4 e.e 9. (· 6. 3 7. 1 
1 3 0. 0 • 12.s 4.9• 5 • 3 • 11..0 6.5 n.ri 4.2 �
14 10.3 9.7 3 3. 'i • 3.3 19.G 13.9 21.6 12.E �
, 5 37.3• 30.2• 12.1 24.3 38.7• 1 4. 1 17.9 ~.9 



TABLE C-83 

ENVIRON"lf~TAL l"OtdlOldNG ANO SUPPOrn LA80RA1::-RY �
Off ICE Of R[SEARCH AND OEVELOF!"'ENT �

ENVIROl'.MENTAL PROTECTICN AGENCY �

•• EPA � f'IE lHOD 624 VAL1DATIO~; STUDY - PURGlAoL[S ... 
R Alo DATA f Of< 1,3-0ICHLOROBEN2E~E ANALYSIS nv 1o1 ATE I~ TYPf 

MEOIU"1 YOUDEN PAIR, UNITS - UG/L 

DISTILLED WI.HR TAP WATER SURHCE WATER INDUSTRIAL E Ff L ui::rn 

Al'IPUL NO: 3 4 3 4 3 4 3 I, �

TRUE CONC: 120.0 114.C 12 ::J. C 114.0 12c.o 114.0 120.c 111..0 �

N 
t--' LAB NUMBER 
u, �

1 1 5 5. 1 1 3S. 1 9CJ.3 123.G 131.7 134.7 127.l. 131 • 0 
2 135.6 15C.C 12R.C 157.3 156.7 139. 7 145.3 158.9 
3 120.2 131.3 139.0 124.7 136.6 1 3 P. • 6 19E.1• 1 JP. 1 

" 112. 2 121..s 121 • 0 93.1 159.5 1u6. 1 12 7
• 8 10f.4 

5 118.0 1G3.0 11(;.'.} 126.0 128.2 113.0 116.(' 1.:i6.0 
6 * • * • • * * * . '1 ('7 46.3• 50.C• 43.~• 55.2• 51..4• 45.3• 6'.J .6• .. J. d. 

6 13 4. 3 130.8 117.3 113.R H6. 2 113.5 94. () 125.3 
9 11c;.'.) 114.(l 174 .o 114.CJ 12 8.; J 1G4.(l 135.0 112. 0 

1C � • • • * * • * * 11 � • • * * • * * * 12 185.0• 163.(1 88.8 156.0 147.D 15ti.O 121".'} 25f.O• 
1 3 129.5 115.7• 39.3• 1 74. 1 120.e 131 • C 1i:~.,* 
14 1 26.;;: 61.. 2 163.0 42.1 123.(1 115. 2 127.C 2J0.8• 
1 5 205.7• 125.3• 161 • S 16 7. 5 149.7 161 • ~ , 1', .s 134. 9 



TABLE C-84 

EN\IIRONi'IENTAL MONJTORJNG Al'l D SUPPORT LAflQRAlO!iY 
Off]CE OF RESEARCH AND OEVELOP"'Etd 

ENl/lRONMENTAL, PROTECTION AGENCY 

•• EPA "°'[ THOO 6,4 VALIDATION STUDY - PURGEAtlLES • • 

RAW DATA FOR 1,3-0lCHLOROBENZ[Nl ANALYSJS BY 
HIGH YOUDtN PAJR, UNITS - UG/L 

,. AT [ R T YPl 

DISTILLED 1,/A TER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT 

AMPUL NO: 
TRUE CONC: 

5 
432.0 

6 
480.G 

5 
4 3 2. r:. 

6 
48C.C 

5 
432.(l 

6 
480.0 

5 
432.Q 

6 
4B C:. 0 

N 
t-• 
0\ 

LAU 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
1 2 
13 

1 " ts 

NUMBER 
4 55. 1 
684.0 
5 31<. 8 
296.7 
449.·J 

• 
1 Of • 0 • 
38 7. 5 
3 Sf.<. 0 

• 
• 

427.IJ 
:.".93.5 
521.4 
575.2• 

493.1 
t95.1 
/,f1.1 
470.4 
45t.C 

• 
259.(,• 
441.7 
610.0 

* 
• 

565.C 
51t.4 
531 • ~ 
754.'5• 

313. r 
4:E'.3 
46e.O 
3 11 • 6 
419.0 

* 
211.C• 
399 .s 
720.C• 

• 
• 

42/J.C 
202.J,• 
259.2 
420.0 

61Q.O 
682.3 
563.2 
37G.4 
579.:I 

• 
2s~.o· 
41 5. C; 
414.0 

• 
* 

75,;_ J 
257.5• 
5tc.o 
699.6 

4 21 • 7 
f.81<.2 
549.7 
402.G 
463.C 

• 
319.C• 
1,78.P 
274.:J 

• 
* 

492.[' 
3 31 • 3 
454.0 
747.8 

575.7 
69~.C• 
575.6 
447.3 
469.C 

• 
323.0• 
498.6 
418.C 

• 
• 

468.u 
51!!.2 
475.8 
473.1 

S03. 4 
655.5• 
337.1 
350.2 
47"!..D 

• 
167.Cl• 
393.1 
3 2 7. I') 

• 
* 

37~.() 
457.2 
423.9 
405.5 

5Jti.O 
7C1.5 
l,65.7 
32t.O 
377.C 

• 
230.C,• 
447.1 
':: 5 S. C 

* 
• 

477.r. 
475.9 
82t.7 
535.9 



--------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------

TABLE C- 85. RLANK VALUES FOR VALTDATTON ANALYSES - TAP WATER �

LABORATORY 

COHP OUI\D 2 J 4 !\ 6 1 8 ~ 10 11 12 l' H l~ 
• 

B[Nl(NE 0 ~.3 0.11 0 1 • 2 0 0 0 0 0 0 0 0 4.7 0 
0 .9 • 1 .·6 • 

BROHOOIC~LCROHETh~NE 14,2 0 0 6.8 18 • 3 D l .4 0 0 1.2 38.8 27,0 0 66.J 11.4 
23 d• t.7• 

EIROHOFOkH 01.~. 0 0 0 8 0 0 5.8 0 J.a 0 0 
2.2. 

0 0 

BR OHOHETliAI\E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
CAR BON TET RHHLOR IDE 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 

1.1. 
CHLOPOBENZ[P..E 0 0 0 0 0 0 0 0 0 0 0 0 0 1 • 6. 0 

3,3• 
CHLOROfTt'An 0 3.'l D D I 0 0 D D 0 0 0 0,5 0 0 

N 
........ CHLOROFORH 24,1 0 0.1 24.0 63,7 0 ~1.4 0 0 11.0 47,7 24,9 

0 
0 

• 
49,2 12P 

--.J ?6. ! • 1 .5• 
CHLOROH[THHE ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 
c,s-,,J-OIO~LOROPROPENE 0 0 0 0 0 D 0 0 0 0 0 O,!\ 0 0 

0 • 
DIBRUHOCHLOROH[THANf 12, 4 0 0 0,7 3,4 0 0 0 0 0 31,7 0 0 2'1 • 7 1,2 

1 lt. ! • 1 • 6• 
EHiYL BEN2E Nf 0 0 0 0 0 0 0 0 D D 0 0 0 0 

3.5• 
"l[THYLEIIIE nLCII ID£ 0,6 0 5ol 2~.8 3,6 0 20,6 43,\ 13,9 1,3 D 1 ,6 151 0,5 ;: 0 • 6 

1.5. 5 .6 • 20,5• 
TETRACHLORCfTH[NL 0 0 0,3 0 0 0 0 0 0 D 0 0 0 2,0 0 

1. (. 0 .6 • 2.''.h 
TOLUENE 0 0 0,4 2,6 0 0 3,0 0 0 0 0 0 0 0 0 

D. 1 • 0 .2 • 2 .1 • 
TRANS-I ,2-DICliLOROflHENE 0 0 D D 0 0 0 0 0 0 0 0 0 0 0 

1.3• 
TRANS-1,3-Cl(HLOROPkOPENE 0 ~ D 0 0 0 0 0 0 0 0 0 0 0 0 

l ·". 



--------------------------------------------------------------------------------------------------------
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TABLE C- 85. (Continued) 

LHORATORY 

---·--·------------------------------------------------------------------COHP ~U~D 2 3 4 5 f, l 8 'j JO 11 12 13 h 

TRIC~LORO[HfNF D C D 0 0 0 D D 0 0 0 D 0 0 D 
2.5. 

TRJr.HLOROFLU(RO~lTHAN[ 0 0 0 0.6 0 D 0 D D 0 D 0 0 0 0 
1.9• 

1,1-DICHLOROETHAN[ 0 ~ Ool Q D 0 0 0 0 D D D 0.5 0 0 
1.2• 

lti•OJCHLOkOfTHfN[ 0 D 0 0 0 0 0 0 0 0 0 D 0 0 
1.5. 

1,J,1-TRJC~LCRO[l~ANE 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 
1.8• 

ltl12-TRIC~LCRO[THAN[ 0 0 0 0 0 0 I 0 0 0 D 0 0. !, 0 0 
2.7. 

N 
I-' 

1,1,2,2-TrTRACHLORO[THANE 
1,2-DICHLORCBENZlNEIJ,4-0JCHLO 

0 
0 

D 
~ 

D 
D 

0 
D 

D 
D 

0 
D 

0 
0 

0 
0 

Q 

D 
0 
D 

0 
0 

Q 

0 
0 
0 

0 
0 

0 
0 

0::, 1,2-DICHLORCfTHANl 0 0 0 Q 0 0 0 0 D 0 0 0 0 0 D 
1 • 3• 

t,2-0ICHLORCPROPANl 0 0 0 0 0 0 D 0 D 0 0 0 lo4 0 0 
2.2• 

1,3-0ICHLOROBfNlE~E 0 0 0 0 0 0 0 0 0 0 0 0 0 3.2 D 
2-CHLORfTHYL~INYL f TH[ R 0 0 6.6 0 0 0 0 0 2o3 0 0 0 0 D 0 

1.1• 600• 

--------------
0 LABS I OD D VALUES ARE FOR HPULH 1. 4 AND 60 LAB 3 VAl LES AR[ FOR APIFUL[S 2, 3 urn 5o 
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TABLE C-86. BLANK VALUES FOR VALIDATION ANALYSES - SURFACE WATER �

LABORATORY 

--------------------------------------------------------------------~-~--co11Poui•o 2 ..5 4 5 6 1 e s 10 I 1 12 u 1~ 1 5 

B[NZ ENE 0 0 1. 1 0 1.0 1.1 C 0 0 0 0 0 0.2 0 3 .!", 
1 • 1 • 0 • 

BROHODIC~LOROHETHANE a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
BR 0'1 OF OR 11 0 0 0 0 0 0 0 ~ 0 0 0 0 0.1 0 0 

0 • 
BR OH OHL IHAH 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 
CARBON Tfl RACHLOR IDE 0 0 0.1 0 0 0 0 0 0 0 0 0 0 0 0 

0 • 1 • 
Ct1L~R0BENZ[H 0 0 0 0 0 0 O.J 0 0 D 0 0 o.J 0 0. 7 

0 • 
CHLOROET~HE 0 0 0 0 0 J.4 0 0 0 0 0 0 0.3 0 0 

0 • 
N 

CHLOROFnkH 1 • 0 0 D 
0.1• 

2.1 1.J 0.2 4.3 0 0 1.2 0 0 0 0 , 17.B 

I--' 
\0 

CHLOROHEH.Hf 0 0 0 0 0 0 e 0 0 0 0 0 o.4 
o.3• 

0 D 

CIS-1,J-OIC~LOROPROP[NE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OI8ROHOC~l OROHETHANE 0 0 0 0 0 0 0 0 0 D 0 0 0 0 D 
ETHYL llENlft.iE' 0 0 0 0 0 0 1 • 1 0 0 D 0 0 o.6 0 0.6 

HETHYLEhE CHORIOE 2.1 10.1 1.9 so.1 II ol 11.4 E.4 0 12.0 58.1 0 112 
0 • 

15.2 355 29H 
~.2• 26.5• 

TETRACHLOROETH[NE 

TOLUENE 

0 

0 

0 

0 

0.2 
0 .5 • 
o.:> 

0 

2.4 

0 

0 

0 

0.9 

1.4 

J.J 

~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o.J 
0 • 
0 

0 

0 

0 

1 • .? 
0.3• 0.7• 

TRANS-1,2-CICHLOROETHE~E 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 
TRANS-loJ-OICHLCROPROPENE 0 0 0 0 0 0 D 0 D 0 0 0 0 0 0 
TRICHLORC[Hf~E 0 0 0 0 0 0.5 0 0 0 0 0 0 0 • 1 0 2.6 

0 • 
TRICHLOROFL~CROrETHAN[ 0 0 0 0 0 0 0 0 0 0 0 0 0. I 0 0 

0 • 



--------------------------------------------------------------------------------------------------------

TABLE C-86. (Continued) 

LABORATORY 

-------------------------~--------------~--------------------------------COHPOU~O 2 3 4 5 6 7 8 ~ 10 11 12 13 H 15 

1,1-orCHLnRCET~AN[ 0 0 0.2 0 0 0 0 0 0 0 0 0 0 0 0 
0.1• 

1,1-orcHLOROETHENE 0 0 0 0 0 0 0 0 0 0 0 0 0 • I 0 0 
0 • 

1,1,1-TRJCtLCROETtAN[ 0 0 0 1 • 1 0 0 0 0 0 0 0 0 0 0 0 
ltlt2•TRICtLOROETHANf 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1,1,2,2-T[lRACHLOROETHANE 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 
1,2-DICHLO~CE[N2ENEII,4·0ICHLO 1 • ~ 0 0 0 0 0 0 0 0 0 0 0 2 .3 0 0 

0 • 
1,2-0JCHLORC[T~ANE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1,2-DICHLOROFROPANf 0 0 0 0 0 0 0 0 0 0 0 0 D. I 0 0 

0 • 
1,3-DJCHLORCBENZENE O.! 0 0 0 0 0 0 0 0 0 0 0 1 .4 0 0 

N 
N 
0 2-CHLORETHYLVliYL ETH[R D 0 1.1 

6.7• 
0 0 0 0 0 2.1 0 D 0 

0 
0 

• 
0 0 

--------------
• LA II 3 VALU[S AR[ FOR AHPUll~ 2' 3 UC s. LAB 13 VALUES ARE FOR AMPULES 1' 3 ANU 6 • 



--------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------

TABLE C-87. BLANK VALUES FOR VALIDATION ANALYSES - INDUSTRIAL EFfl.lJl<:NT 

LAeORATORY 

COHP ou~o 1 2 3 4 5 6 1 e s JO 11 12 D 14 IS 

BE NZlNl c.1 0 1.1 0 • 6 2!> • 2 1 .2 0 0 0 0 0 0 0 0 0.2 
0.3. 3 .2 • 

BROHOOICHLOROHETHANE 0 0 0 4.1 0 0 u 0 0 0 0 0 0 3. I 3.0 
o.5• 

BR OH Of OR H 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
RROHOH[THAH 0 G 0 0 0 0 0 0 0 0 0 0 0 0 0 
CARBCN TEHACHLCRID[ 0 C 0 

.s. a• 
0 0 0 0 0 0 0 0 0 0 0 0 

CHLOROBE NZnf 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,'1 
·CHLORO[THOE 0 0 0 

o.o• 
0 0 0 0 0 0 0 0 0 0 D D 

CHLOROFORH I. 4 1 o2 0 1.1 28., 20., 0 D D 1.0 0 0 0 I 2 .4 H,.5 
N 
N 
t-' 

CHLOROHEHH,E 
CIS-1,3-0IC~LOROPROPrNr 

1 • 3• 
0 
0 

0 
0 

2 ·".0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

OIRROHOCHLOROHETHANE 0 0 0 OoR 0 0 G 0 0 0 0 0 0 o.s 0 
t:THYL B[Nl£H 0. ! 0 0 0 43 ., 0 0 0 0 0 0 0 0 0 1.2 

0 • 0.1• 
H£THYLLNE C~LORJO[ H ,I ~!.3 0 84 • 7 2128 5.1 ~.5 10.1 13.5 55.A 0 5].6 I • 1 79.5 IO• I 

10,0• 9.8• 
T[JRACHLORC[TH(N[ 0,6 1.9 0 0 116 0 a 2.1 0 3.2 0 0 0 0,3 3,6 

1.1• 
TOLUlliE DoE 0 0.1 2., 22.2 0.6 1.0 0 0.9 0 0 0 0 o.s 0,f 

D.4• 6.t• 
TRANS-1,2-CICHLOROfTHENf 0 0 0 23.0 0 0 0 0 0 0 0 0 0 0 0. 'I 
TRANS-1,3-CIC~LO~OPROf[NE 0 C 0 0 0 0 0 0 0 0 0 0 0 0 D 
TRICHLOROETH[NE 0 0 0 41.7 23,8 0 0 0 0 0 0 0 0 0 9,e 

0.2• 
TRICHLOROFLUOROH[THANE 0,1 11. 0 D 0 0 0 0 0 0 D D D 0 0 0 

D • 
1,1-DJCHLORCETHANl D 0 0 • 1 0 0 0 0 0 0 0 0 0 0 0 4,2 

2.0• 



--------------------------------------------------------------------------------------------------------

---------------

TABLE C-87. (Continued) 

LABORATORY 

----------------------------------------~--------------------------------CO~PCU~O l 2 3 4 '5 6 7 8 ':I 10 11 12 13 14 15 

1,1-0ICHLORCETHENl 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 
1,1,1-THTC~LCRC~T~ANE 0 4,q 1,7 0 82,6 0 G,7 2,G 0 0 0 0 0 0 30,9 

16 ,8 • 
ltle2-TRIC~LOROCT~AN[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
lel,2,2-TE1RACHLOk0£THAN£ 0 C 0 0 0 0 0 0 0 0 0 0 0 D 2,1 
1,2-0ICHLOPCB£NZ[N£l1,4-DICHLO 0 C 0 0 0 0 0 8,0 0 0 0 0 0 0 10,0 

2. l • 
1,2-0ICHLORCfTHANE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1,2-DICHLORCPROPANl 0 0 0 0 8,4 0 0 0 0 0 0 0 0 n 0 
t,3-DICHL0ROB£NZ£N£ 0 0 0 0 0 0 0 3,6 0 0 0 0 0 0 1,7 

0.6• 
2-CHLOR[THllVINYL ETHER 0 C 8,2 0 0 0 0 0 4, I 0 0 0 0 0 0 

6.9• 
N ' N 
N 

• LAil I VALVES ARE FOR AMPULE~ 1. 3 HO 5, LAB 3 VALUES AR[ FOR AMPULES I• q AND '5. 
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United States Environmental Monitoring and 
Environmental Protection Suppon Laboratory 
Agency C1nc1nnat1 OH 45268 

Research and Development 

&EPA Test Method 

Purgeables 
Method 624 �

1. Scope and Application 

1.1 This method covers the determi
nation of a number of purgeable 
organics. The following parameters 
may be determined by this method: 

Parameter 

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1 . 2-Dichlorobenzene 
1 .3-Dichlorobenzene 
1.4-Dichlorobenzene 
1. 1-Dichloroethane 
1,2-Dichloroethane 
1 • 1 -Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans- 1. 3-Dichloropropene 
Ethyl benzene 
Methylene chloride 
1, 1 .2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1. 1. 1 -Trichloroethane 
1, 1 ,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

1.2 The method may be extended to 
screen samples for acrolein (STORET 
No 34210. CAS No. 107-02-8) and 
acrylonitrile (STORET 3421 5, CAS No. 
107-13-11. however, the preferred 
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STORET No. 

34030 
32101 
32104 
34413 
32102 
34301 
34311 
34576 
32106 
34418 
32105 
34536 
34566 
34571 
34496 
34531 
34501 
34546 
34541 
34704 
34699 
34371 
34423 
34516 
34475 
34010 
34606 
34511 
39180 
34488 
39176 

CAS No. 

71-43-2 
76-27-4 
75-25-2 
74-83-9 
56-23-5 

108-90-7 
75-00-3 

110-75-8 
67-66-3 
74-87-3 

124-48-1 
95-50-1 

541-73-1 
106-46-7 

75-34-3 
107-06-2 

75-35-4 
156-60-5 

78-87-5 
10061-01-5 
l 0061-02-6 

100-41-4 
75-09-2 
79-34-5 

127-18-4 
108-88-3 

71-55-6 
79-00-5 
79-01-6 
75-69-4 
75-01-4 

method for these two compounds is 
method 603. 

1.3 This is a purge and trap gas 
chromatographic1mass spectrometer 
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IGCIMSl method app1icable to the 
determination of the compounds listed 
above in municipal and industrial 
d1scnarges as provided under 40 CFR 
136. 1. 

1.4 The method detection limit (MDL. 
defined in Section 14.111 11 for each 
parameter is listed in Table 1 . The MDL 
for a specific wastewater differ from 
those listed. depending upon the 
nature of interlerences in the sample 
matrix. 

1.5 Until the U.S. Environmental Pro
tection Agency establishes perlor
mance criteria based upon the results 
of interlaboratory testing, any 
alternative GC/MS method which 
meets the perlormance criteria 
described in Section 8.2 will be 
permitted. Performance must be 
verified for such 171odification by 
analyzing wastewater as described in 
Section 8.2.2. In addition, the 
laboratory must successfully partici
pate in the applicable performance 
evaluation studies. 

1.6 This method is restricted to use 
by or under the supervision of analysts 
experienced 1n the use of purge and 
trap systems and gas chromatograph/ 
mass spectrometers and skilled 1n the 
interpretation of mass spectra. Each 
analyst must demonstrate the ability to 
generate acceptable results with this 
method using the procedure described 
in Section 8.2. 

2. Summary of Method 

2. 1 An inert gas is bubbled through 1 
5-mL sample contained in II specially
designed purging chamber at ambient 
temperature. The purgeables are 
efficiently transferred from the 
aqueous phase to the vapor phase. The 
vapor is swept through a sorbent 
column where the purgeables are 
trapped. After purging is completed, 
the sortlent column is heated and 
backflushed with the inert gas to 
desorb the purgeables onto a gas 
chromatographic column. The gas 
chromatograph 1s temperature 
programmed to separate the 
purgeables which are then detected 
with a mass spectrometer12,ll. 

3. Interferences 

3. 1 Impurities in the purge gas, 
organic compounds out-gassing from 
the plumbing ahead of the trap and 
solvent vapors in the laboratory 
account for the majoriw of contamina· 
tion problems. The analytical system 
must be demonstrated to be free from 
contamination under the conditions of 

the analysis by running laboratory 
reagent blanks as described 1n Section 
8. 5. The use of non-TFE plastic tubing, 
non-TFE thread sealants, or flow 
controllers with rubber components in 
the purging device should be avoided. 

3.2 Samples can be contaminated by 
diffusion of volatile organics (particu
larly fluorocarbons and methylene 
chloride! through the septum seal into 
the sample during shipment and 
storage. A field reagent blank prepared 
from reagent water and carried through 
the sampling and handling protocol can 
serve as a check on such 
contamination. 

3.3 Contamination by carrv over can 
occur whenever high level and low 
level samples are sequentially 
analyzed. To reduce carry over, the 
purging device and sample syringe 
must be rinsed with reagent water 
between sample analyses. Whenever 
an unusually concentrated sample is 
encountered, it should ba followed by 
an analysis of reagent water to check 
for cross contamination. For samples 
containing large amounts of water
soluble materials, suspended solids. 
high boiling compounds or high purge
able levels, it may be necessary to 
wash out the purging device with a 
detergent solution. rinse it with distilled 
water, and then dry it in a 105 °Coven 
between analyses. The trap and other 
parts of the system are a1so subiect to 
contamination; therefore, frequent 
bakeout and purging of the entire 
system may be required. 

4. Safety 

4. 1 The toxicity or carcinogenicity of 
each reagent used in this method hes 
not been precisely defined; howevar, 
each chemical compound should be 
treated as a potential health hezard. 
From this viewpoint, exposure to these 
chemicals must be reduced to the 
lowest possible level by whatever 
means available. The laboratory is 
responsible for maintaining a current 
awareness file of OSHA regulations 
regarding the safe handling of the 
chemicals specified in this method. A 
reference file of material data handling 
sheets should also be made available to 
all personnel involved in the chemical 
analysis. Additional refarances to 
laboratory safety are available and 
have been 1dentifiadl S· 71 for the 
informetion of the analyst. 

4.2 The following parameters 
covered by this method have bean 
tentatively classified as known or 
suspected, human or mammalian 
carcinogens: benzene, carbon 
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tetrachloride. chloroform, 
1 .4-dichlorobenzene. and vinyl 
chloride. Primary standards of these 
toxic compounds snould be prepared in 
a hood. A NIOSHiMESA approved 
toxic gas respirator should be worn 
when the analyst handles high 
concentrations of these toxic 
compounds. 

5. Apparatus and Materials 

!1.1 Sampling equipment, for discrete 
sampling. 

6.1.1 Vial-25-mL capacity or larger, 
equipped with ascrew cap with hole in 
center (Pierce 11 3075 or equivalent). 
Detergent wash, rinse with tap and 
distilled water, and dry at 105 •c 
before use. 

5.1.2 Septum-Teflon-faced silicone 
(Pierce 112722 or equivalent). 
Detergent wash, rinse with tap and 
distilled water. and dry at 105 °C for 
one hour before use. 

5.2 Purge and trap device-The 
purge and trap device consists of three 
separate pieces of eQuipment: the 
sample purger. trap, and the dasortler. 
Several complete devices are now· 
commercially available. 

5.2. 1 The sample purger must be 
designed to accept 5-mL samples with 
a water column at least 3 cm deep. 
The gaseous head space between the 
water column and the trap must have a 

.total volume of less than 1 5-mL. The 
purge gas must pass through the water 
column as finely divided bubbles with a 
diameter of less then 3 mm at the 
origin. The purge gas must be intro· 
ducad no more than 5 mm from the 
base of the watar column. Tha sample 
purger, illustrated in Figure 1 , meets 
these design criteria. 

5.2.2 The trap must be at least 25 
cm long and have an inside diameter of 
at least 0. 105 inch. The trap must be 
packed to contain tha following mini
mum lengths of adsorbents: 1 .0 cm of 
methyl silicone coated packing !Sec
tion 6.3.2). 15 cm of 2,6-diphenylene 
oxide polymer I Section 6.3.11, and 8 
cm of silica gel, (Section 6.3.31. The 
minimum specifications for the trap are 
illustrated in Figure 2. 

5.2.3 The desorber should be 
capable of rapidly heating the trap to 
180 °c·. The polymer section of the 
trap should not be heated higher than 
180 °C and the remaining sections 
should not exceed 220 °C. The 
desorber design, illustrated in Figure 2, 
meets these criteria. 
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5.2.4 The purge and trap device may 
be assembled as a separate unit or be 
coupled to a gas chromatograph as 
illustrated in Figures 3 and 4. 

5.3 GC/MS system. 

5.3. T Gas chromatograph-An ana
lytical system complete with a temper· 
ature programmable gas chromato
grapn suitable for on-column 1niect1on 
and all reQuired accessories including 
syringes, analytical columns, and 
gases. 

5.3.2 Column-6 ft long x 0.1 in ID 
stainless steel or glass, packed with 
1% SP-1000 on Carbopack B (60/80 
mesh) or equivalent. This column was 
used to develop the method perfor
mance statements in Section 14. 
Guidelines for the use of alternate 
column packings are provided in 
Section 1 1 . 1 . 

5.3.3 Mass spectrometer-Capable 
of scanning from 20 to 260 amu every 
seven seconds or less, utilizing 70 
volts (nominal! electron energy in the 
electron impact ionization mode end 
producing a mas:; spectrum which 
meets all the criteria in Table 2 when 
50 ng of 4-bromofluorobenzene (BFBI 
is injected through the gas chromate· 

. graph inlet. 

5.3.4 GC/MS interface-Any gas 
chromatograph to mass spectrometer 
interface that gives acceptable 
calibration points at 50 ng or less per 
injection for each of the parameters of 
interest and achieves all acceptable 
performance criteria (see Section 10) 
may be used. Gas chromatograph to 
mass spectrometer interfaces con· 
structed of all-glass or glass-lined 
materials are recommended. Glass can 
be deactivated by silanizing with 
d1chloro-dimethylsilane. 

5.3.5 Data system-A computer 
system must be interfaced to the mass 
spectrometer that allows the 
continuous acquisition and storage on 
machine readable media of all mass 
spectra obtained throughout the 
duration of the chromatographic 
program. The computer must have 
software that allows searching any 
GCiMS data file for ions of a specified 
mass and plotting such ion abundances 
versus time or scan number. This type 
of plot is defined as an Extracted Ion 
Current Profile (EICP). Software must 
also be available that allows integrating 
the abundance in any EICP between 
specified time or scan number limits. 

5.4 Syringes- 5-mL glass hypoder�
mic with Luerlok tip (two each). if �
applicable to the purging device. �

5.5 Micro syringes- 25-ml, 0.006 
Inch ID needle. 

5.6 Syringe valve-two-way, with 
Luer ends (three eachl, 1f applicable to 
the purging oevice. 

5. 7 Syringe- S·mL, gas-tight with �
shut-off valve. �

5.B Bottle-15-ml, screw-cap, with 
Teflon cap liner. 

5.9 Balance-Analytical. capable of 
accurately weighing 0.0001 g. 

6. Reagents 

6.1 Reagent water- Reagent water is 
defined as a water in which an inter
ferent is not observed at the MDL of 
the parameters of interest. 

6. T. 1 Reagent water may be gener· 
ated by passing tap water through a 
carbon filter bed containing about 453 
g of activated carbon (Calgon Corp., 
Filtrasorb-300 or eQuivalentl. 

6. 1. 2 A water purification system 
(Millipore Super-a or equivalent) may 
be used to generate reagent water. 

6. 1.3 Reagent water may also be 
prepared by boiling water for 1 5 
minutes. Subsequently, while maintain
ing the temperature at 90 °C, bubble a 
contaminant-free ine" gas through the 
water for one hour. While still hot, 
transfer the water to a narrow-mouth 
screw-cap bottle and seal with a 
Teflon-lined septum and cap. 

6.2 Sodium thiosulfate-!ACSl 
Granular. 

6.3 Trap materials 

6. 3. 1 2, 6-Diphenylene oxide 
polymer-Tenax (60/80 mash). 
chromatographic grade or equivalent. 

6.3.2 Methyl silicone packing- 3% 
OV-1 on Chromosorb-W (60/80 mesh) 
or equivalent. 

6.3.3 Silica gel, Davison Chemical, 
(35/60 mesh), grade-1 5 or eQu1valent. 

6.4 Methanol-Pesticide quality or 
equivalent. 

6. 5 Stock standard solutions- Stock 
standard solutions may be prepared 
from pure standard materials or 
purchased as ce"1fied solutions. 
Prepare stock standard solutions in 
methanol using assayed liquids or 
gases as appropriate. Because of the 
toxicity of some of the organohalides, 
primary dilutions of these materials 
should be prepared in a hood. A 
NIOSH/MESA approved toxic gas 
respirator should be used when the 
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analyst handles high concentrations of 
such materials. 

6. 5. T Place about 9 .8 ml of 
metnano I into a 10-ml ground glass 
stoppered volumetric flask. Allow the 
f1ask to stand. unstoppered, for about 
1 0 minutes or until all alcohol wetted 
surfaces have dried. Weigh the flask to 
the nearest 0. 1 mg. 

6.5.2 Add the assayed reference 
material as described below: 

6. 5. 2. 1 Liquids-Using a 100-µL 
syringe, immediately add two or more 
drops of assayed reference material to 
the flask, then reweigh. The liQuid 
must fall directly into the alcohol 
without contacting the neck of the 
flask. 

6.5.2.2 Gases-To prepare standards 
for any of the four halocarbons that 
boil below 30 °C (bromomethane. 
chloroethane, chloromethane, and vinyl 
chloride). fill a 5-mL valved gas-tight 
syringe with the reference standard to 
the 5.0-mL mark. Lower the needle to 
5 mm above the methanol meniscus. 
Slowly introduce the reference stan· 
dard above the surface of the liquid. 
The heavy gas rapidly dissolves in the 
methanol. 

6. 5.3 Reweigh, dilute to volume, 
stopper, then mix by inverting the flask 
several times. Calculate the concentra
tion in micrograms per microliter from 
the net gain in weight. When 
compound purity is assayed to be 96% 
or greater, the weight may be used 
without correction to calculate the 
concentration of the stock standard. 
Commercially prepared stock standards 
may be used at any concentration if 
they are certified by the manufacturer 
or by an independent source. 

6. 5.4 Transfer the stock standard 
solution into a. Teflon-sealed screw-cap 
bonle. Store, with minimal headspace, 
at - 1 O O to - 20 °C and protect from 
light. 

6. 5. 5 Prepare fresh standards weekly 
for the four gases and 2-chloroethyl
vinyl ether. All other standards must be 
replaced after one month, or sooner if 
comparison with check standards indi
cate a problem. 

6.6 Secondary dilution standards
Using stock standard solutions, prepare 
secondary dilution standards in 
methanol that contain the compounds 
of interest, either singly or mixed 
together. The secondary dilution 
standards should be prepared at 
concentrations such that the aQueous 
calibration standards prepared in 
Section 7 .3.1 or 7 .4. 1 will bracket the 



working range of the analytical system. 
Seconoary dilution standards should be 
stored with minimal headspace and 
should be check.ed frequently for signs 
of degradation or evaporation, espe
c1a;ly just pnor to preparing cahbrat1on 
standards from them. Quality control 
cneck standards that can used to 
determine the accuracy of calibration 
standards, will be available from the 
U.S. Environmental Protection Agency, 
Environmental Monitoring and Support 
Laboratory, Cincinnati, Ohio 45268. 

6. 7 Surrogate standard spiking 
solution- Select a minimum of three 
surrogate compounds from Table 3. 
Prepare stock standard solutions for 
each surrogate standard in methanol as 
described in Section 6.5. Prepare a 
surrogate standard spiking solution 
from these stock standards at a con
centration of 1 50 11,9/ 1 0 ml in water. 
Store the spiking solution at 4 °C in 
Teflon sealed glass containers with a 
minimum of headspace. The solutions 
should checked frequently for stability. 
They should be replaced attar six 
months. The addition of 1 0 µL of this 
solution to 5 ml of sample or standard 
is equivalent to a concentration of 30 
i,g/L of each surrogate standard. 
Surrogate standard spiking solutions. 
appropriate for use with this method, 
will be available from the U.S. 
Environmental Protection Agency, 
Environmental Monitoring and Support 
Laboratory, Cincinnati, Ohio 45268. 

6.B BFB Standard-Prepare a 25 
i,g/i,L solution of BFB in methanol. 

7. Calibration 

7 .1 Assemble a purge and trap 
device that meets the specifications in 
Section 5.2. Condition the trap over· 
night at 1 80 °C by back flushing with 
an inert gas flow of at least 20 
ml/min. Prior to use, daily condition 
traps 10 minutes while backflushing at 
180 °C. 

7 .2 Connect the purge and trap 
device to a gas chromatograph. The 
gas chromatograph must be operated 
using temperature and flow rate 
parameters equivalent to those in Table 
1. Calibrate the purge and trap-GC/MS 
system using either the external stan
dard technique !Section 7 .3) or the 
internal standard technique !Section 
7.4). 

7 .3 External standard calibration 
procedure: 

7. 3. 1 Prepare calibration standards 
at a minimum of three concentration 
levels for each parameter by carefully 
adding 20.0 µl. of one or more secon

dary dilution standards to 50. 250. or 
500 ml of reagent water. A 25-i,L 
syringe with a 0.006 inch ID needle 
should be used for this operation. One 
of the external standards should be at a 
concentration near, but aoove, the 
MDL (See Table 11 and the other 
concentrations should correspond to 
the expected range of concentrations 
found in real samples or should define 
the working range of the GC/MS 
system. Aqueous standards may be 
stored up to 24 hours, if held in sealed 
vials with zero headspace as described 
in Section 9.2. If not so stored, they 
must be discarded after one hour. 

7.3.2 Analyze each calibration 
standard according to Section 1 1, and 
tabulate the area response of the 
primary characteristic ion (See Table 4) 
against the concentration in the 
standard. The results can be used to 
prepare a calibration curve for each 
compound. Alternatively, if the ratio of 
response to concentration (calibration 
factor) is a constant over the working 
range 1<10% relative standard devia· 
tion, RSD). linearity througn the origin 
can be assumed and the average ratio 
or calibration factor can be used in 
place of a calibrauon curve. 

7.3.3 The working calibration curve 
or calibration factor must be verified on 
each working day by the measurement 
of one or more calibration standards. If 
the response for any parameter varies 
from the predicted response by more 
than :t 10%. the test must be repeated 
using a fresh calibration standard. 
Alternatively. a new calibration curve 
or calibration factor must be prepared 
for that parameter. 

7 .4 Internal standard calibration 
procedure. To use this approach, the 
analyst must select one or more 
internal standards that are similar in 
analytical behavior to the compounds 
of interest. The analyst must further 
demonstrate that the measurement of 
the internal standard is not affected by 
method or matrix interferences. 
Because of these limitations, no 
internal standard can be suggested that 
is applicable to all samples. Due to their 
generally unique retention times, 
bromochloromethane, 2-bromo-1 • 
chloropropane, and 1 .4-dichlorobutane 
have been used successfully as internal 
standards. 

7. 4. 7 Prepare calibration standards 
at a minimum of three concentration 
levels for each parameter of interest as 
described in Section 7. 3. 1. 

7.4.2 Prepare a spiking solution 
containing each of the internal 
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standards using the procedures 
described in Sections 6.5 and 6.6. It is 
recommended tnat the secondary dilu
tion standard be prepared at a concen
tration of 1 5 i,g1ml of each internal 
standard compound. The addition of 
10 1<L of this standard to 5 .0 ml of 
sample or calibration standard would 
be equivalent to 30 i,g/L. 

7.4.3 Analyze each calibration 
standard, according to Section 11, 
adding 10 µL of internal standard 
spiking solution directly to the syringe 
(Section 1 1.4). Tabulate the area 
response of the characteristic ions 
against concentration for each 
compound and internal standard and 
calculate response factors (RF) for 
each compound using equation 1. 

EQ. 1 RF = (A1 C,1 )/(A,1 C1 l 
where: 

A, = �Area of the characteristic ion 
for the parameter to be 
measured. 

A,0 • Area of the characteristic ion 
for the internal standard. 

C., • Concentration of the internal 
standard. 

C1 '" Concentration of the 
parameter to be measured. 

If the RF value over the working range 
is a constant (<10% RSD). the RF can 
be assumed to be invariant and the 
average RF can be used for 
calculations. Alternatively, the results 
can be used to plot a calibration curve 
or response ratios. AJA;1 , vs. RF. 

7.4.4 The working calibration curve 
or RF must be verified on each working 
day by the measurement of one or 
more calibration standards. If the 
response for any parameter varies from 
the predicted response by more than 
± 10%. the test must be repeated 
using a fresh calibration standard. 
Alternatively, a new calibration curve 
must be prepared for that compound. 

8. Quality Control 

8. 1 Each laboratory that uses this 
method is required to operate a formal 
Quality control program. The minimum 
reQuirements of this program consist of 
an initial demonstration of laboratory 
capability and the analysis of spiked 
samples as a continuing check on 
performance. The laboratory is reQuirad 
to maintain performance records to 
define the quality of data that is 
generated. Ongoing performanc11 
checks must be compared with 
established performance criteria to 
d11t11rmine if the results of analyses are 
within accuracy and precision limits 
expected of the method. 

http:check.ed


8. 1. 1 Before performing any 
analyses. the analyst must 
demonstrate the ability to generate 
acceptable accuracy and precision with 
tn1s method. This abil1TY 1s estaol1shed 
as described in Section 8. 2. 

8. 1.2 In recognition of the rapid 
advances that are occurring 1n chroma
tography, the analyst 1s permitted to 
certain options to improve the separa
tions or lower the cost of measure
ments. Each time such modifications 
are made to the method, the analyst is 
reQuired to repeat the procedure in 
Section 8.2. 

8. 1.3 The laboratory must spike all 
samples with surrogate standards to 
monitor continuing laboratory 
performance. This procedure is 
described in Section 8.4. 

8.2 To establish the ability to 
generate acceptable accuracy and 
precision. the analyst must perform the 
following operations. 

8. 2. 1 Select a representative spike 
concentration for each parameter to be 
measured. Using stock standards, 
prepare a Quality control check sample 
concentrate in methanol 500 times 
more concentrated than the selected 
concentrations. Quality control check 
sample concentrates, appropriate for 
use with this method. will be available 
from the U.S. Environmental Protection 
Agency, Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio 
45268. 

8.2.2 Using a syringe, add 10 l'L of 
the check sample concentrate and 1 0 
µL of the surrogate standard dosing 
solution (Section 6.7) to each of a 
minimum of four 5-mL aliQuots of 
reagent water. A representative 
wastewater may be used in place of 
the reagent water, but one or more 
additional aliquots must be analyzed to 
determine background levels. and the 
spike level must exceed twice the 
background level for the test to be 
valid. Analyze the aliquots according to 
the method beginning in Section 1 1. 

8. 2.3 Calculate the average percent 
recovery, (RI, and the standard devia
tion of the percent recovery (s), for all 
parameters and surrogate standards. 
Wastewater background corrections 
must be made before R and s calcu
la~1ons are performed. 

8.2.4 Using Table 5, note the 
average recovery (XI and standard 
deviation (p) expected for each method 
parameter. Compare these to the 
calculated value.s for R and s. If s > p or 
X - RI > p, review potential problem 

areas and repeat the test. 

8.2.5 The U.S. Erw,ronmental Pro· �
tection Agency plans to estaolish �
performance criteria for R and s based �
upon tne results of interlaboratory �
testing. When they become available. �
these criteria must be met before any �
samples may be analyzed. �

8.3 The analyst must calcJiate 
method performance criteria for each 
of the surrogate standards. 

8.3. 1 Calculate upper and lower 
control limits for method performance 
for each surrogate standard. using the 
values for R and s calculated in Section 
8.2.3: 

Upper Control Limit (UCL) = R + 3s 
Lower Control Limit (LCLI = R - 3s 

The UCL and LCL can be used to 
construct control charts1e1 that are 
useful in observing trends in 
performance. The control limits above 
must be replaced by method perfor
mance criteria as they become avail
able from the U.S. Environmental 
Protection Agency. 

8.3.2 For each surrogate standard, 
the laboratory must develop and main
tain separate accuracy statements of 
laboratory performance for wastewater 
samples. An accuracy statement for 
the method is defined as R ± s. The 
accuracy statement should be 
developed by the analysis of four 
aliquots of wastewater as described in 
Section 8.2.2. followed by the calcu· 
lation of Rands. Alternately, the 
analyst may use four wastewater data 
points gathered through the require
ment for continuing quality control in 
Section 8 .4. The accuracy statements 
should be updatetl regularlylSI, 

8.4 The laboratory is required to 
spike all of their samples with the 
surrogate standard spiking solution to 
monitor spike recoveries. If the 
recovery for any surrogate standard 
does not fall within the control limits 
for method performance, the results 
reported for that sample must be 
qualified as described in Section 13. 3. 
The laboratory should monitor the 
freQuency of data so Qualified to 
ensure that it remains at or below 5%. 

8.5 Each day, the analyst must 
demonstrate, through the analysis of 
reagent water. that interferences from 
the analytical system are under control. 

8.6 It is recommended that the 
laboratory adopt additional quality 
assurance practices for L!Se with this 
method. The specific practices that are 
most productive oepend upon the 
needs of the laboratory and the nature 
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of the samples. Field duplicates mav be 
analyzed to monitor the prec1s1on of 
tne sampling technique. Whenever 
possible. the ,aooratory should perform 
analvs1s of standard reference 
materials and participate 1n relevant 
performance evaluation studies. 

9. Sample Collection, 
Preservation, and Handling 

9. 1 All samples must be iced or 
refrigerated from the time of collection 
until extraction. If the sample contains 
residual chlorine. add sodium 
thiosulfate preservative (10 mg/40 mL 
is sufficient for up to 5 ppm Cl 21to the 
empty sample bottles just prior to 
shipping to the sampling site. U.S. 
Environmental Protection Agency 
methods 330.4 and 330. 5 may be 
used for measurement of residual 
chlorinel91. Field test kits are available 
for this purpose. 

9.2 Grab samples must be collected 
in glass containers having a total 
volume of at least 2 5 ml. Fill the 
sample bottle just to overflowing in 
such a manner that no air bubbles pass 
through the sample as the bottle is 
being filled. Seal the bottle so that no 
air bubbles are entrapped in it. If 
preservative has been added. shake 
vigorously for one minute. Maintain the 
hermetic seal on the sample bottle until 
time oi analysis. 

9.3 Experimental evidence indicates 
that some aromatic compounds, 
notably benzene, toluene, and ethyl 
benzene are susceptible to rapid 
biological degradation under certain 
environmental cond1t1onsl31, 
Refrigeration along may not be 
adeQuate to preserve these compounds 
in wastewaters for more than seven 
days. For this reason, a separate 
sample should.be collected, acidified, 
and analyzed when these aromatics are 
to be determined. Collect about 500 
mL of sample in a clean container. 
Adjust the pH of the sample to about 2 
by adding HCI ( 1 ... 11 while stirring. 
Check pH with narrow range ( 1 .4 to 
2.81 pH paper. Fill a sample container 
as described in Section 9. 2. If chlorine 
residual is present, add sodium thio
sulfate to another sample container 
and fill as 1n Section 9.2 and mix 
thoroughly. 

9.4 All samples must be analyze 
within 14 days of collection. 

10. ,:>ally GC/MS P&rformance 
Tests 

10.1 At the beginning of each day 
that analyses are to ba performed. the 
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GC/MS system must be checked to see 
if acceptable performance criteria are 
achieveo for BFB1 1 01. The performance 
test must be passed before any 
samples, blanks. or standards are 
analyzed. unless the instrument has 
met the DFTPP test described 1n 
method 6.2 S earlier in the dayl, 1 I. 

10.2 These performance tests 
reQu1re the following instrumental 
parameters. 

Electron Energy: 70 Volts (nominall 
Mass Range: 20 to 260 
Scan Time: to give at least 5 

scans per peak but 
not to exceed 7 
seconds per scan. 

10.3 At the beginning of each day, 
in1ect 2 µL of BFB solut10n directly on 
column. Alternately, add 2 i,d.. of BFB 
solution to 5.0 mL of reagent water or 
standard solution and analyze 
according to Section 1 1. Obtain a 
background corrected mass spectrum 
of BFB and check that all the key ion 
criteria in Table 2 are achieved. If all 
the criteria are not achieved, the 
analyst must retune the mass 
spectrometer and repeat the test until 
all criteria are achieved. 

11 . Sample Extraction and 
Gas Chromatography 

11. 1 Table 1 summarizes the 
recommended operating conditions for 
the gas chromatograph. This table 
includes retention times and method 
detection limits that were achieved 
under these conditions. An example of 
the parameter separations achieved by 
Column 1 is shown in Figure 5. Other 
packed columns or chromatographic 
conditions may be used 11 the 
requirements of Section 8.2 are met. 

11.2 After achievir,g the key ion 
abundance criteria in Section 10. 
calibrate the system daily as described 
in Section 7. 

11.3 Adjust the purge gas (heliuml 
flow rate to 40 :t 3 mUm1n. Attach 
the trap inlet to the purging device, and 
set the device to purge. Open the 
syringe valve located on the purging 
device sample introduction needle. 

11.4 Remove the plunger from a 
5-ml syringe and attach a closed 
syringe valve. Open the sample or 
standard bottle which has been 
allowed to come to ambient 
temperature. and carefully pour the 
sample into the syringe barrel to just 
short of overflowing. Replace the 
syringe plunger and compress the 
sample. Open the syringe valve and 
vent any residual air while adjusting the 

sample volume·to 5.0 ml. Since this 
process of taking an aliQuot destroys 
the va1iditv of the sample for future 
analysis, the analyst should fill a 
second syringe at this time to protect 
against possible loss of data. Add 10.0 
µL of the surrogate sp11ting solution 
(Section 6. 71 and. if applicable, 10.0 
µL of the internaj standard spiking 
solution (Section 7 .4.21 through the 
valve bore. then close the valve. The 
surrogate and intemal standards may 
be mixed and added as a single spiking 
solution. 

11.5 Attach the syring&-syringe 
valve assembly to the syringe valve on 
the purging device. Open the syringe 
valves and inject the sample into the 
purging chamber. 

11.8 Close both valves and purge the 
sample for 1 1 .0 :t 0. 1 minutes at 
ambient temperature. 

11.7 At the conclusion of the purge 
time. attach the trap to the 
chromatograph. adjust tt'le device to 
the desorb mode. and begin the gas 
chromatographic temperature program. 
Concurrently. introduce the trapped 
materials to the gas chromatographic 
column by rapidly heating the trap to 
180 °C while backflushing the trap 
with an inert gas between 20 and 60 
mUmin for four minutes. If this rapid 
heating requirement cannot be met, the 
gas chromatographic column must be 
used as a secondary trap by cooling it 
to 30 °C lor subambient. if problems 
persist) instead of the recommended 
Initial temperature of 45 °C. 

11.8 While the trap is being desorbed 
into the gas chromatograph, empty the 
purging chamber using the sample 
introduction syringe. Wash the 
chamber with two 5-ml flushes of 
reagent water. 

11.9 After desorbing the sample for 
four minutes, recondition the trap by 
returning the purge and trap device to 
the purge mode. Wait 1 5 seconds then 
close the syringe valve on the purging 
device to begin gas flow through the 
trap. The trap temperature should be 
maintained at 180 •c. Trap 
temperatures up to 230 •c may be 
employed, however, the higher 
temperature will shorten the useful life 
of the trap. After approximately seven 
minutes turn off the trap heater and 
open the syringe valve to stop the gas 
flow through the trap. When cool, the 
trap is ready for the next sample. 

11.1 0 If the response for any ion 
exceeds the working range of the 
system, dilute the sample aliQuot in the 
second syringe w,th reagent water and 
reanalyze. 

624-6 July I 982 

229 

12. Qualitative Identification 

12. 1 Obtain EICPs for the primary ion 
!Table 4) and at least two secondary 
ions for each parameter of interest. The 
following criteria must be met to make 
a qualititative ioentification. 

12. 1. 1 The characteristic ions of 
each parameter of interest must 
maximize in the same or within one 
scan of each other. ' 

12.1.2 The retention time must fall 
within :t 30 seconds of the retention 
time of the authentic compound. 

12. 1. 3 The relative peak heights of 
the three characteristic ions in the 
EICPs must fall within :t 20% of the 
relative intensities of these ions in a 
reference mass spectrum. The 
reference mass spectrum can be 
obtained from a standard analyzed in 
the GC/MS system or from a reference 
library. 

12.2 Structural isomers that have 
very similar mass spectre and less than 
30 seconds ditterence in retention 
time, can be explicitly identified only if 
the resolution between authentic 
isomers 1n a standard mix is 
acceptable. Acceptable resolution is 
achieved if the baseline to valley height 
between the isomers is less than 25% 
of the sum of the two peak heights. 
Otherwise, structural isomers are 
identified as isomeric pairs. 

13. Calculations 

13.1 When a parameter has been 
identified, the quantitation of that 
parameter should be based on the 
;ntegrated abundance from the EICP of 
the first listed characteristic ion given 
in Table 4. If the sample produces an 
interference for the primary ion, use a 
secondary characteristic ion to 
quantitate. Quantitation may be 
performed using the external or internal 
standard techniques. 

13. 1. 1 II the extemal standard 
calibration procedure is used, calculate 
the concentration of the parameter 
being measured from the area of the 
characteristic ion using the cahbration 
curve or calibration factor in Section 
7.3.2. 

13. 1. 2 If the internal standard 
ca11brat1on procedure was used, 
calculate the concentration in the 
sample using the response factor (RF) 
determined in Section 7. 4. 3 and 
eQuation 2. 

Eq. 2. 
2Concentrat1r•n µg/L (A,C,,)/(A;,l<RFI 

where: 



A., 

c.. 

Area of tne characteristic ion 
for the parameter or surrogate 
standard to be measurec. 
Area of ti,e characteristic ,on 
for the 111ternal standard. 
Concentration of the internal 
standard. 

13.2 Report results 1n micrograms 
per liter. The results for c1s- and 
trans-1 , 3 oichloropropene should be 
reported as total 1 . 3-d,chloropropene 
iSTORET No. 34561, CAS No. 
542-75-61. Whendupl,cateand spiked 
samples are analyzed, report all data 
obtained with the sample results. 

13.3 If any of the surrogate standard 
recoveries fall outside the control !im,ts 
which were established as directed in 
Section 8.4, data for all parameters 
determined by this method in that 
sample must be labeled as suspect. 

14. Method Performance 

14.1 The method detection limit 
!MDLI is defined as the m1nimu:n 
concentration .of a substance that can 
be measured and reported with 99% · 
confidence that the value 1s above 
zero' 11. The MDL concentrations listed 
in Table 1 were obtained using reagent 
water<121. Similar results were 
achieved using representative 
wastewaters. 

14.2 The average recoveries and the 
average standard deviations of the 
percent recoveries, presented 1n Table 
5, were the result of a study of the 
accuracy and precision of this method 
by several laboratories. The values 
listed represent the results from 2 to 4 
laboratories<131. 

14.3 The U.S. Environmental Protec
tion Agency is in the process of 
conducting an interlaboratory method 
study to fully define the performance 
of this method. 
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Table 1. Chromarographic Conditions and Merhod Derecrion Limirs 

Parameter 

Chloromerhane 
Bromomerhane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1, 1-D,ch/oroethena 
1, 1-Dichloroethane 
trans-1, 2-Dichloroethene 
Chloroform 
1,2-Dichloroerhane 
1, 1, 1- Tnchloroerhane 
Carbon tarrachlonde 
Bromodichloromethane 
1, 2-Dich/oropropane 
trans- 1, 3-Dichloropropene 
Trichloroethene 
Benzene 
Dibromochloromerhane 
1, 1, 2· Trichloroethane 
cis· 1 ,3-D,chloropropene 
2-Chloroethylvinyl ether 
Bromoform 
1, 1, 2, 2-Tetrachloroethane 
Tarrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1, 4-Dichlorobenzene 

nd • not determined 

Rerenrion Time Method 
(min.) Detection 

Column 1 Umir fµg!LJ 

2.3 nd 
3. 1 nd 
3.8 nd 
4.6 nd 
6.4 2.8 
8.3 nd 
9.0 2.8 

10. 1 4.7 
10.8 1. 6 
11.4 1. 6 
12. 1 2.8 
13.4 3.8 
13. 7 2.8 
14.3 2.2 
15. 7 6.0 
15.9 5.0 
16.5 1.9 
17.0 4.4 
, 7. 1 3.1 
17.2 5.0 
17.2 nd 
18.6 nd 
19.8 4.7 
22.1 6.9 
22.2 4.1 
23.5 6.0 
24.6 6.0 
26.4 7.2 
33.9 nd 
35.0 nd 
35.4 nd 

Column condirions: Carbopak 8 160/80 mesh/ coarad with 1% SP- 1000 packad in a 
6 fr by 2 mm ID glass column with helium carrier gas ar a flow rate of 30 mL/min. 
Column temperature is isothermal at 45 °C for 3 min, then programmed at 8°C par 
minure to 220°C and held for 15 min. 

Tabla 2. BFB Key Ion Abundance Criteria 

Mass Jon Abundance Criteria 

50 15 ro 40% of mass 95 
75 30 to 60% of mass 95 
95 Base Peak. 100% Relative Abundance 
96 5 ro 9% of mass 95 

173 <2% of mtus 1 74 
174 >50% of mass 95 
175 5to9%ofmass 174 
176 >95%bur< 101'J6ofmass 174 
177 5 to 9% of mass 176 
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Table 3. Suggested Surrogate and lnrernal Standards 

Retention Time Primary Secondary 
Compound /min.!• Ion Ions 

Surrogate Standards 
Benzene d-6 17.0 84 
4-Bromofluorobenzene 28.3 95 174, 176 
I, 2-Dichloroethane d-4 12. 1 102 
1, 4-Dif/uorobenzene 19.6 114 63, 88 
Ethylbenzene d-5 26.4 111 
£thy/benzene d-10 26.4 98 
Fluorobenzene 18.4 96 70 
Pentafluorobenzene 23.5 168 

Internal Stanoards 
Bromochloromethane 9.3 128 49, 130, 51 
2-Bromo-1-chloropropanl!. 19.2 77 79, 156 
1,4-Dichlorobutane 25.8 55 90, 92 

•For chromatographic conditions, see Table 1. 

Table 4. Characteristic Ions for Purgeable Organics 

Primary 
Parameter Ion Secondary Ions 

Chloromethane 50 52 
Bromomethene 94 96 
Vinyl chlo;1de 62 64 
Chloroethane 64 66 
Methylene chloride 84 49, 51, 86 
Trichlorofluoromerhane 101 103 
1, 1-Dichloroerhene 96 61, 98 
1, 1-Dichloroethane 63 65, 83, 85, 98, 100 
trans-1,2-Dichloroethene 96 61, 98 
Chloroform 83 85 
1,2-Dichloroethane 98 62, 64, 100 
1, 1, 1- Trichloroethane 97 99, 11 7, 119 
Carbon tetrachloride 117 119, 12 1 
Bromodichloromethane 12 7 83, 85, 129 
1, 2-Dichloropropane 712 63, 65, 114 
rrans-1, 3-Dichloropropene 75 77 
Tr,chloroerhene 130 95, 97, 132 
Benzene 78 
Dibromochloromerhane 127 129,208,206 
1, 1,2-Trichloroethane 97 83, 85, 99, 132, 134 
cis-1, 3-Dichrlo(opropene 75 77 
2-Chloroethylvinyl ether 106 63, 65 
Bromoform 173 171, 175, 250, 252, 254, 256 
1, 1,2,2-TetrachlorotJthane 168 83, 85, 131, 133, 766 
Tetrachloroethene 164 129, 131, 166 
Toluene 92 91 
Chlorobenztme 112 114 
Ethyl benzene 106 91 
1, 3-Dichlorobenzene 146 148, 113 
I, 2-Dichlorobenzene 146 148, 113 
I, 4-Dichlorobenzene 146 148, 113 
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Tab/• 5. Accuracy and Precision for Purgeable Organics 

Parameter 

Benzene 
Bromodichloromethane 
Bromofori'n 
8romomethane 
Carbon terrachloride 
Chlorobenzene 
Chloroethsne 
2-Chloroethylvinyl ether 
Chloroform 
Chlorome thane 
D1bromochloromethane 
7, 7-D1chloro&thsne 
T, 2-Dichloroethane 
1, 1-Dichloroethene 
trsns-1, 2-Dichloroethene 
1, 2-Dichloropropane 
cis- 1, 3-Dichloropropene 
trans- 1,3-Dichloropropene 
Ethyl benzene 
Methylene chloride 
T, 1,2,2-Tetrschloroethane 
Tetrachloroethene 
Toluane 
1, 1, T- Tr,chloroethane 
1, 1, 2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chlorida 

Reagent Water Wastewater 

Average Standard Average Standard 
Percent Dev1ation Percent Devietion 

Recovery (%) Recovery 1%) 

99 9 98 10 
102 12 103 10 
104 14 105 16 
100 20 88 23 
102 16 104 15 
TOO 7 102 9 
97 22 103 31 

101 13 95 , 7 
101 10 101 12 
99 19 99 24 

103 TT 104 14 
101 10 104 15 
TOO 8 102 10 
102 17 99 15 
99 12 101 10 

102 8 103 12 
105 15 102 19 
104 11 100 18 
100 8 103 10 
96 16 89 28 

102 9 104 14 
707 9 100 11 
101 9 98 14 
101 11 102 16 
101 10 104 15 
101 9 100 12 
103 11 107 19 
100 13 98 25 

Samples were spiked between 10 and 1000 l'QIL. 

Foam O.D.
ITrap 
Io.,;™'Q''" •1.,A ' 

14- mm 
I 0.0. 
1 Inlet 'I, in. 
:___. II·- 0 .D. 

,, 
,, 
'' 
,, 

1!4in._ 
O.D exit ~ 

_.-Sample In/at 
• - 2-way Srringe valve 
- 17cm 20 gauge srringe neadle 

'--6mm O.D. Rubber Septum 

_ 10mm O.D. 1/ 11 in. 0.D. 
Vc Inlet !/'Stainless StetJI 

\ I I,I: I 'I, ,n. O.D.\1:-r ). 

c 
e ,;..; . I 
e J . I... 

1 -e \ (,..-1 

~ ; ~ I- '1_> u �
10mm gless frit 
medium porositr 

Figure 1 . Purging de'llce 
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PacJcmg procedure Construction 

Compression fitting
Glass '.5'-nut and ferrules 
wool 5mmi. -,,' Grade 15 · 14ft 7....,,,/oot resistance �

Stl,ca gel Bcml ~ __ .:_. - wire wrapped solid �

I~ ' 
,,-··r 

·· -' Thermocouple/controller 

I, l ~:···;:;:;~,.
Tenax 15cm 1 !: j 

,:-..) '-~ control 

~ ,/.,..:i and 
- -.. pyrometercc; ;Tubing 25 cm. 

c:y- _ .' 0. 105 in. I. D. 
:.' :)..) / 0.125 in. O.D.

er--_../ stainltJS:s :stet1f 
3% OV-1 tcml 

Glass 5mm ~ 
wool Trap inlet 

Figure 2. Trap packings and construction to include dasorb capability 

Carrier gas flow control 
Pressure regulator 

\_ 

Purge gas 
flow control , 

13X molecular 
sieve filter Note: 

All lines between 
trap and GC 
:should be heated 
to so 0 c 

Figure 3. Schematic of purge tJnd trap device - purge mode 

624-11 July 1982 

234 



Carrier gas flow control Liquid injection ports ,·c 
~ o1umn oven 

, ..-----, I 
Pressure ragulator ~~;:-!_ : - - -_I , Confirmatory column 

~t-; ·,-..,.. -::;I~ ,-_--_:--__I / To datactor �
~ ·'- .. -- L. · I -Analyrical column �

~~... 
Purge gas , 
flow control " 

13X molt1cular · �
sit1vt1 f1/tt1r �

A/I lint1s batwt1t1n �c trap and GC �
~ Purging 

1 � should ba h11atad--dtlVICtl======:::! � to 95°c 

Figure 4, Sch11matic of purg11 and trap davica - d.sarb moda 

Column: 1% SP-1000 on Supelcoport 
Program: 45°C. 3 mm.• 8° per min. to 220°C. 111 
Detector: Mass spectrometer 111 ~ 

C: .. � Ill 
i::~ C: Ill:: Ill 
c!"' Cll "' ~! oe ~ "' 

~ Q,) .SjlOJ-t: ~ ... Ill 
~ ~ .C:,1 C: t :: 
-S ~ ~l~E 
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~ u,s { ...., '1:1 1i I: 
• 

1·' :.'! \ I I 

1· 

i I' I' 

.. .:. Ill :: j 1· ' " ; I 1';1 ' ' I 1/ � I I ! ' I ' : I \, 
0 C: Q Ill I, . ' 'I . I 

1 
I ' . i I i I I ·1 i u:. I '_.;,.JI; i, 

,:: :.: ~ :E \ '\ i : •, i V, • ; 11· 1 I~· ,, ·i,.;·· _1 '.-,_I ., vu
t.J , ..c: r ! 1 i • : l . , · " i' ~ , , ..-v 

;['" • \ ·, <..i. , I i J ' '.,, u u ._. ' ~ 
• '--' ,...,_, V'\_,._,JI '--t 

2 4 6 8 10 12 /4, 16 18 20 22 24 26 28 
Retention ume, minutes 

Figure 6. Gas chromatogram of volat!/e organics by purga and trap. 

624-12 � July 1982 

235 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252



