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FOREWORD

Environmental measurements are required to determine the quality
of ambient waters and the character of waste effluents. The En-
vironmental Monitoring and Support Laboratory (EMSL)-Cincinnati

conducts research to:

° Develop and evaluate techniques to measure the
presence and concentration of physical, chemical,
radiological pollutants in water, wastewater,
bottom 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 of

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 Method
624 reports the results of EPA's interlaboratory method study

for the volatile organic compounds.

Federal agencies, states, municipalities, universities, private
laboratories, and industry should find this interlaboratory study

useful in monitoring and controlling pollution in the environment.

Robert L. Booth, Acting Director
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ABSTRACT

The work which is described in the report was performed for the
purpose of wvalidating, 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 concentrations of the pollutant compounds. These
solutions were aligquoted 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 cbtained from the interlaboratory study were analyzed
employing a series of computer programs known as the Interlabora-
tory Method Validation Study (IMVS) system which was designed to
implement ASTM procedure D2777. The IMVS 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.



This report was submitted in partial fulfillment of contract
number 68-03-3102 by Radian Corporation under the sponsorship
of the U.S. Environmental Protection Agency. The report covers
a period from January, 1982 to June, 1983.
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SECTION 1
INTRODUCTION

The various analytical laboratories of the U.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 activiries depends upon the reliability of the
Gata provided by the laboratories, particularly when legal action

is involved.

The Environmental Monitoring and Support Laboratory-Cincinnati
(EMSL-Ci), of the EPA develops analytical methods and conducts
quality assurance programs for the water laboratories. The qual-
ity assurance program of EMSL is designed to maximize the relia-
bility and legal defensibility of all water quality information
coliected 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 interlaboratory tests of the
methods. This study reports the results of the validation effort

on Method 624 for the volatile organic compoundé.

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 involvecd the selection of participating labora-

tories. Solicitations were made for both paid participants and



volunteer participants. Selection of laboratories was based on
experience, facilities, quality control procedures, and cost
estimates 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 concduct of the study. The prepared
ampules were distributed to each laboratory. Each laboratory
supplied the required four water types into which the ampules
were sviked. In addition, a single water sample was supplied

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 US EPa's IMVS computer programs.



SECTION 2

CONCLUSIONS

Method 624 is acceptable for the analysis of purgeable priority
pollutants. The accuracy of the method is judged very good while
overall precision and single-analyst precision are considered ac-
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 through 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 based

on the 8,446 data values remaining after eliminating 1,434 values
(approximately 157%) 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. 1In Table 2, accuracy
(percent recovery), overall precision (percent standard devia-
tion), and single-analyst precision (percent standard deviation)
were computed (using the regression equations) at a concentration
of 100 yug/L.

Accuracy is obtained by comparing the mean recovery to the pre-
pared values of the concentrations and computing the percent re-
covery. Overall, recoveries for the vclatile organic compounds
are very good for all of the water matrices with an average re-
covery of 100%. The mean recovery statistics (at 100 pg/L) for

the volatile organic compounds range from 687 for bromomethane

in the surface water matrix to 123% for cis-1,3-dichloropropene
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in thHe 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 from 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-
erated by a group of laboratories. Tﬁe percent relative stan-
dard deviation (RSD) at 100 ,g/L for the volatile organic com-
pounds range from 137% for trichloroethene, 1,l-dichloroethane,
and 1,2-dichloropropane in the various water matrices to 60%

for chloromethane in the industrial effluent with a median value
of 24%. Precision for chloromethane 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 957 of the cases the RSDs are less than 447%.

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 ug/L ranges from
117 for carbon tetrachloride (distilled water matrix) and 1, 2-
dichloropropane (tap water matrix) to 58% for chloromethane in
the industrial effluent with a median RSD-SA of 19%. Single-
analyst precision for chloromethane is relatively poor with
RSD-SAs ranging from 37% to 58%. One-half of the RSD-SAs at
100 ,g/L are between 15% and 23%. 1In 95% of the cases, the
RSD-SAs are less than 36%.



Three compounds used in this study, bromomethane, 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 all 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 wvarious 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, 10l1% in tap water and surface water,
and 977 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 237 for the indus-
trial effluent matrix.

A trend toward higher recoveries (ahove 100%) for the lowest con-
centration Youden pairs was observed for 10 compounds. One expla-
nation could be sample contamination from the presence of these
compounds in the laboratory. Methylene chloride displayed the
most pronounced example with recoveries averaging 142%, 767 and
83% for the low, medium and high pairs respectively. Low-level
contamination 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 compounds, indicating a greater
likelihood of low-level sample contamination. This explanation

is less clear for other compcunds. 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.



TABLE 1-1

ENVIRONMENTAL MONITORING AND SUFPORT LAHORATURY
OFF]1CE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTIION AGEANCY
¢¢ FPA YETHOD £24& VALIDATION STUDY - PURGEAEBLFS e

PECRESSICN EQUATIONS FOR ACCURACY AND PRECISION

APPLICARLE C(ONC. KANGE (10.8 - «8C.0) (8.0 - 4pD.C) (5.0 - 40C.00 (9.1 - 6072.M

DISTILLED WATER

SIMNGLE-ANALYSTY PRECISTON SR o= D,26x - 1,74 SR = T 15x ¢ 0,59 SP = O,14x ¢ 0,19 SR = 0,2rx - C,.50
OVERALL PRFCISION S = 0.25%5¢ - 1,32 S = 0,201 + 7.3 $ = J.20x ¢+ 1.18 S = D.25%x ¢ 0,84

ALCURACY X = 0.93C ¢« 2.CC X o= 1.03¢C - 1.%8 X = 1,01C - 0.89 X = C.72C - 0.79

TAP WATER

SINGLE-ANALYST PRECISION SR = N,27x - (.24 se o C.1?x o 9,94 SR = 0.31x s 1,38 SR = 0,29x - 0,45
OVERALL FRECISION S = 0.22% - 0.75 S = C.29%x ¢ 3.76 S = CG.33x 0 1,03 S - Da34x ¢ (.57

ACCURACY X = 0.95C ¢ 1,40 o= 1.0% ¢ 1.35 X = 1.33¢C - 1.0? X = C.09C0 - 1,14

SURFACE WATER

SINGLE=-ANALYST PRECISION SP = C,I50 - .60 SR = [,18n ¢ 0,43 SR = 0. 180 ¢ 0.06 SR = 04240 - 015
OVERALL FRFCISION s - G.2'Ww = 1.02 S = (.22% ¢ 0.B( S = L.28% 4 (.98 S = (25K o (.67

ACCURACY ¥ = 0,940 ¢ (.80 x = 1,00C ~ 1.02 x = 0.97¢C - D.&7 x = 0.69¢ - 0.51

TNDUSTRIAL EFRLUENT

SINGLE-ANALYST PRECISTION SR = Cuatex - C.91 SR = C.23x - 0.1% SR = 0,28x - C.O2 SR = C.27n - 0.21
OVERALL PRECISION S = 0.22% - 0.88 s = C.22x ¢ 1.01 S = 0.3%x 4 0.49 S = 0.41% - 0.07
ACCURACY x = 0,390 ¢ 1.¢0 x = 0,8L¢ - 0.93 X = 0.,95C - 1,065 x = 0,76C - 0.80

X MFAN RECOVERY
C = TRUE VALUE FOR THE CONCENTRATION

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



TABLE 1-2

EANVIRONMENTAL FONTTORING AND SUPFORT LAHORATORY
OFFICE Of RESEARCH AKD DEVELOPMENT
ENVIRONMENTAL PROTECTION AGLENCY
se [Fa FETHOD A24L VALIDATION STUDY - PURGEABLES &+«
PECAESSICN EQUATIONS FOR ACCURACY AND PRECISION

APPLICARLE CON{. RANGE (9.0 - 4g".M (18.5 = 400.07 (7.3 - 438.Nn) (4.3 - sce.co

DISTILLED WAITER

SINGLE-ANALYST PRELISION SR o= Co11x & [, SR = C.16n - 0L.C9 SR = 0,23x ¢« 2,02 SR = C,t6x o+ 0,22
OVERALL PRFCISION S - J.lLx 2 0,17 $ = C.260 - 1,92 S = D.27% ¢ 1.95 S = D180 ¢ (18

ACCURA(CY x = 1,01C - D.B¢& X = (.58C ¢+ 2,28 A= V.L8C ¢ .50 X 0,9IC ¢ (.1}

TAP WATER

SINGLE=AUALYST PRFCISION SR = D,2% - N.BS SR = C.19x ¢+ 0,489 SR = N, ¥Y1x - (.71 SR : (.23x & 0,42
NVERALL PRECTISION S = 0.,24x - D.E7 S = [f.22x - 0,30 S = Cu35x ¢ C.0& S = 0.31x ¢ 5,58

ACCURACY X = 1.07C - 1.64A X = 1,02C ¢+ 2.04 X - 1.10¢C ¢ 0.13 K = D.RTC + 5.78

SURTACF WATER

SINGLE-ANALYST PRECISION SR = 0,163 + [.98B SP o= (.19 - CL.B1 SR = 0,220 « 1,63 SR = 0.22x - 2,36
OVERALL PRFCISION S = C.19%x ¢+ C.99 S = 0.29x - 2,40 S = J.2Bx ¢ 1,47 s = 0.23%x - 0.0f

ACCURACY X = 1,01 -~ 2.22 X = 1.01C ¢ 2.91 X = 1.U9C ¢ 1,83 X 0.9%C ¢ U.68

INDUSTRIAL EFFLUENT

SINGLE-ANALYST PRECISION SR = 0,20 - Q.29 SR o= D,23x ¢ N.13 sk = 0.3n ¢ 0.25 SR = C. 14w + 0.33
OVERALL FRECISION S = 0.20Y ¢ [.5¢ S = Dedéx - 2,20 S = J.3Fw - DL2% S - C,18% ¢ 0,65

ACCURACY R = 0.95C - C.b2 ¥ o= Ce92C ¢ 2.1%¢ X = V1.12C ¢ 0,46 ¥ = 0.94C + 0.37

X MEAN RECOVERY
C = TRUF VALUE FOR THE CONCENIPATION

*Revised regression equations and estimates of accuracy and precision are given in Tables 12 and 13.
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TABLE 1--3

ENVIRONMENTAL MONITORING AND SUPPORT LARORATORY
OFFICE OF RESEARCH AND DEVELOPMEND
ENVIRONMENTAL PROTECTION AGENCY
se EPA METHOD 624 VALIDATION STUDY - PURGEAHLES ¢
RECAESSICN EQUATIONS FOR ACCURACY AND PRECISION

APPLICADLE CONC. RANGE (7.0 - 469.0) (R.C - 352.0) (8.1 - 3060.0) (15.0 - 6%G.0)

DISTILLED WATER

SINGLE-ANALYST PRECISION SR = D.41K 4 1,75 SR = N_19% ¢ 0.464 SR = D.,17x - 0,18 SR = D.14% ¢ 1,00
OVERALL PHECTISION S = 0.4%x ¢ 1. 21 s = 0.24x ¢ 0.07 S = D.17% ¢ 0.49 S = 0.268 - V.72

ACTURACLY A - 0.94C0 ¢ 2,37 X = 1.24¢ - 0.55 A = 1.01¢C - 0.03 X = 0.,98C ¢ 2,48

TAP WATFR

SINGLE-ANALYST PRELISION SF = (.43x ¢ 0,09 SR = 0.21% ¢ 0.38 SR = 0,238 - 0.24 SR 2 0.22% ¢ 0.90
OVERALL PRECISION § = C.45n - D29 S = 0.270 ¢ 0.55 S = 0.26% ¢« (0.88 S = 0.24x - 0.77

ACCURACY X = 0.90C ¢« 0,20 o= 1,210 - D.47 X = 1.07C - Q.44 o= 0,990 ¢ 2,97

SURFACE WATER

SINGLE-ANALYST PRECISION SR = 0.%7x - 0.46 SR = 0D.26% - C.09 sP - 0.20% - 0.39 SR = C.15% ¢ Q.38
OVERALL PRICISION § = CadSx 0 0,55 $ = D.32%x - D,33 S = 0.21x - 0.18 s = C.22% - 1,25

ACCURACY X = 1,312C - 0.56 X = 1,16C ¢ D.18 x = %,0%C ¢« Q.10 x = 1,01¢ « 1.88

INOUSTRIAL EFFLUENT

SINGLE-AKALYST PRECISION SR 3 0,59x - 1,33 SR = 0.150 ¢ 0,33 se = 0,18x - 0,38 SR = (,24% ¢ 0,03
OVERALL PRECISION s = C.6tx - 1.10 $ = 0.25x ¢+ D.O1 S = 0.26% - G.B7 S = 0.29% - 1,27

ACCURACY x = 1.,02¢ - 9.3P X = 1,20C -~ 0.4¢ T = 1,072¢ - 0.70 x = 1.01cC ¢ 3,73

X - PMEAN RECOVERY
C = TRUE VALUE fOR THE CONCENTRATION

*Revised regression equations and estimates of accuracy and precision are given in Tables 12 and 13.
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TABLE 1-4

ENVIROAMENTAL FONTTORING AND SUFPORT LAPORATORY
CFFICE OF RESFARCH AND DFVELOPMENT
ENVIRONMENTAL PROYECTION AGENCY
*r FPA PETHOD 624 YALIDATION STUDY - PURGEALLES =+

RECRESSICN ECUATIONS FOR ACCURACY AND PRECISION

APPLICARLE CONC. RANGE (7.2 - LRG.D? (9.0 - «00.0) 13.5% - 600.0) 6.9 - 36e.0)

DISTILLED WATER

SINGLE-ANALYST PRECISION SR o= T,19x 4+ C,7¢ Sk = 0,13x - 0,18 SR = 0,.15x - 0.7) sk = 0.,%6x ¢ 0.03
OVERALL PRECISION S = 0.3Cx ¢ &,.09 $ - Coltn - 0,45 $ = 0.22% - 1,71 S = D.J19% ¢ 0.3
ACCURACY X = Q.8TC + 2.0 x r 1.06C » 0.0 X = 0.,98C ¢ 2.0% X = 0.99¢C ¢ 0.3C
TAP wATE®

SINGLE-ANALYST PRECISION SR = (.26 + S,7R SR = D,25x ¢+ 0.04 SR = 0,18%x + 0.71% SR = 017 ¢ 0.20
OVERALL PRECISTON S = JJ36X ¢ S5,.17 S = 0.270 - 0.06¢ S = 0.240 - (.66 § = 0170 ¢ 0.52
ACCURACY . x = 0.73C ¢+ 5.97 X = C.98C ¢+ 0.7 X = 0.98C ¢ 2.7 ¥ = 1.0%C - 9.1?

SURFACE WATER

SINGLF-ANALYST PRECISION SR - D,16% ¢ 6,L5 SR = 0,¥8x - 0,2¢ SR = Q0.15%x - 0,03 SR = D.16x ¢ 0,10
OVERALL PRECISION S * C.z5x & 7,91 S = Co25% = V.16 S = 0.23% - 1.67 S = 0.16X & (.37

ACCURACY x = C.80C + PF,57 X = 1.C02C ¢+ 1,54 ¥ = 1,30C + 2,25 X = 0.98C ¢ D.2¢

INDUSTRIAL EFFLUENT

SINGLE-ANALYST PRECISION SRk = C.20x ¢ 3,.5¢ SR = 0,270 ¢ D.5¢ SR = 0.2¢% - D.93 SR = 0,210 - 0.09
OVERAMLL PRECISION $ = C.hbx + 1,94 S = Ce¥Ix - Co15 S = 0.2480 - 1,07 5 = 0.23x ¢+ 0.07

ALCURMCY Nt G710 ¢ 3.1° X = C.87C ¢ 1.82 N = 0,920 ¢ 2.¢3 N = 0.96C ¢ 0.02

X -~ MFAN RECOVERY
C = TRUE VvALUE $0OR THE CONCENIHATION

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



TABLE 1-5

ENVIRONMENTAL MONITORING AND SUPPORT LARORATORY
OFFICE OF RESEARCH AND DEVELCPMENT
ENVIRONMENTAL PROTECTION AGENCY
*s [PA M{THOD 624 VALLIPATION STUDY - PURGEABLES =+

RECRESSICN EQUATIONS FOR ACCURALY AND PRECISION

WATER TYPF VRAHS-1,'-DICHLOROPROPENE TRICHLOROE THENE TRICHLOKOFLUOROME THANEX 1,1-DICHLORODETHANE %

APPL ICARALE CONC. RANGE (9.4 - &14.0) (5.4 - 360.0) (7.2 - 480.0) t10.8 - 4R0.0)

DISTILLED WATER

SINGLE-ANALYST PRECISION SR - €£,200 - 0,53 SR = 0.13x « 0.38 SR = D.31x - 1.34 SR = 0.15x - C.22
OVERALL PRECISION $ = 0.260 - 0.09 s = C.12x ¢ 0.5¢9 5 = 0.362 - 0.48 $ = 0.15x + 0,53

ACCuURACY X o= D.80C ¢ 0.22 X = 1.06C ¢ 2.27 ¥ = J.92¢ ¢ 0.83 X = 0.98C 4 1.09

TAP WATER

SINGLE-ANALYST PRECISION SR - 0,13x + 0.94 SR = £.23x - 0.34 SR = D.18X + 0.66 SR = C.t6x - 0.29
OVERALL PRECISION s = 0.25x ¢ 3,23 $ = 0.206% - 0.28 S = 0.3% - Q.18 s = D.94x + 0.82

ACCURACY x = D.83C - D.58 X = 1,03C ¢+ 1,65 x = 0,98C ¢« 0.3¢ 1= 1.01C ¢« G

SURFACE WATER

SINGLE=ANALYST PRECISION SR 0.15x ¢ 3,03 SR = C.74x ¢ 1.05 SR = D,28x - D.3%0 sp = D.11x o 1,07
OVERALL PRECISION S$ = DJ24x ¢ 0,18 S = D.19x ¢ Q.94 5 = 0.3%x ¢ 0.02 $ = 012 ¢ 1.06
ACCURACY X = T.89C ¢ D.59 X = 1.03C ¢ 2.91 X = 0.85C ¢ 0.70 X = (.99C ¢ 1.12

INDUSTRIAL EFFLUENT

SINGLEF~ANALYST PRECISION SR = 0.18x - 0.37 SR = 0.22x 4+ 0.75 SR = 0.24% - 1.36 SR = 0.23x - D.27
OVERALL PRECTSIONN S = 0.22x - 0.48 s = 0.33x - 0.03 $ = 0.28% - D.56 $ = 0.2¢x ¢ 0,8¢
ACCURACY "= 0.82¢ - 0,.0A X o= 0,99¢ ¢ 1,76 X = 1,000 ¢ 0.35 X = 1.04C o+ U39

X = MEAN RECOVERY
C = VRUEL VALUL FOR THE CONCENTRATION

*Revised regression equations and estimates of accuracy and precision are given in Tables 12 and 13.
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TABLE 1-6

ENVIFONMENTAL ®ONITORING AND SUPPORT LAUORATORY
JFILICE OF RESELARCH AND DEVELODPMENT
ENVIRONSERTAL PPOTECTION AGENCY
e EPA FETHOD 624 VALIDATION STUDY - PURGEAULES o

RELRESSICN EOUATIONS FOR ACCURACY AND PRECISION

WATER TYPE 1,1-DICHLOROE THENE * 141, 1-TRICHLOAOF THANE 1,1,2-TRICHLOROE THANE 1,:1,2,2-TETRACHLOROF THANE
AFPLICARLE CONC. RANGE t7.2 - 480.M) . 09,0 - 200,00 (10,8 - 486.0) (15,0 - 6RC.0D)

DISTILLED WATER

SINGLE-ANALYST PRECISION SR = (.22% ¢ T,.5R SR * D, 32x - N.15 SR = O.14x ¢ 0.C2 SR = 0,164 ¢ 0,69

OVERALL PRFCISTION S = 0370 ¢ Q.24 S - C.21x = 0.%¢ $ = J.18x ¢ p.0C S = p.20% ¢ 0.8

ACCURACY A= 1,010 ¢ 1,43 X = 1,360 ¢ 0,73 N o= J.9%5C ¢+ V.7 X T 3.9%C ¢ 1,7¢

TAP WATER

SINGLE-ANALYST PRECISION - SR = N,.146x ¢ 1,72 SR = 0.20x - 0,54 SR = [.12X + 1.4k SR = 0.16% + 0.0

OVERALL PRECISION $ - U.2'x + J,6"N S = (232 - D.22 S = J.15n ¢ Go74 S = 0.25% - 0,87

ACCURACY X = 0.,94C ¢ 2,07 o= 1,11¢ - 0.5%% x = 1,02C ¢+ 1.80 ¥ = 0.92C ¢ (.94

SUKTA(CE WATER

SINGLE-ANALYST PRLCISION SR = C.14% ¢ 0,95 SR = 0.23x - 0,27 SR = D.16x - 9,27 SR = [.14x ¢ 1,08
OVERALL PNFCISION $ = 0,21x ¢+ 0.6° S - C.28x - (.82 $ = 0.2y - D.8¢ S = 0.20% ¢ 1.5%
AC(URACY X = 0.85¢C + 1,3R X oz 1,01 ¢+ 0,31 o= FWCAC ¢ 1,55 A= 0.990 ¢+ V.45

TNDUSTRIAL EFFLUENT

SINGLE-ANALYST PRECISION SR = 0,2 -~ 2.7 SR = C,18x - 0,81 SR = 0,18x + .05 SR = 0,370 - 1,22
OVERALL PRECISION s = 0.23x ¢ N.24 s = G.24x - 0.59 S = 0.23x - 1.08 S = D300 ¢ 0.9
AC{urRaCY X = C.B4C ¢ 1.57 X = 0.,59C ¢+ 0.83 X = 1.0CC » 1.0¢ X = D,87C + 2.09

X = MEAN RECOVFRY
= TRUE VALUF FCR THF CONCENTRATION

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




TABLE 1-7

EMVIRONMENTAL MONITORING AND SUPPORT LABORATORY
OFFlCE OF RESEARCH AND DEVELOP™ENT
ENVIRONMENTAL PROTECTION AGENCY

se [PA METHOD 824 VALIDATION STUDY - PURGEABLEY e

RECRESSICN EOUAT)IONS FOR ACCURACY AND PRECISTON

WATER TYPE 1,2-DICHLOROBENIENEZ/T44-D 1,2-DICHLOROETH 1,2-DICHLOROPROPANE 1.3-01CHLOKOBENZENE
APPLICARLE (ONC. RANGE (16,0 - 780,.0) (9,9 - 440,0) 13,5 - 600.0) (7.2 - LRD.OD
DISTILLED WATER

SINGLE-ANALYST PRECISION SR = 0.22% ~ 1.45 SR = C.17x - D.Y2 SR = 0.14% - D.85 SR = 014X - N.48
OVERALL PRECISION $ = 0.30x - t1.20 s = 0.2tx - 0,38 S = 0.¥7n - Q.41 $ = 0.18x - 0.82
ACCURACY X = 0.94C ¢ &.47 X - 1,02¢C ¢ 0.45 X = 1,18¢ 4 2.00 X = 1,06C ¢+ 1,06R
TAP WATER

SINGLE~ANALYST PRECISION SR = D.36x - 2,57 SR = 0.18x% - 0.21 SR = 0.10% ¢ D,.9% SR = 0.,22% ¢ Y.4&
OVERALL PRFCISION S = 0.38x - 1.56 S - 0.17x & 0.1¢ S = g.13¢ ¢ 0.53 S = D.24u & 2,34
ACCURACY X = 0.98C ¢ &85 X = 1.06C - 0.45 x = 1,%6C ¢+ V.70 x = 1.02¢C ¢ 3.80
SURFACE WATER

SINGLE-ANALYST PRECISION SER = (.29% ¢ 0.95 SR = C0.15%0 ¢ 1.01 SR = 0.13% - 0.9%2 SR - D.15% ¢ T.44
OVERALL PRECISION S = J.30x + V.48 S = 0.18x ¢ 1,69 S = 04.%7x - D.33 S = C.16x% ¢ V.72
ACCURACY X = 0.97C ¢ 6.92 X = 1,01 ¢+ 0.97 x = 1,18C ¢+ 2.89 X = 1.19C ¢ 1,.9D
INDUSTRIAL CFILUENTY

SINGLE-ANALYST PRECISION SR = D.250 4 2,55 SR = 0,14% ¢ 0.96 SR = 0,13§ ¢ D.77 SR = 0.,15x » 2.C1
OVERALL PRECISION S = D.29%x ¢ 4,22 S = 0.18x ¢ 1.44% S = 0.18x « (.53 s - C.¥?x ¢ 1.8}
ACCURACY X = D,95¢C ¢ 5.4 x = 1,01c - 0.28 X = 1,22¢ - D.25 X = 1.03C ¢ 1.79

X = HEAN RECOVERY
= TRUF VALUFS FOR THE CONCENTRATION

QBRKPT PRINTS
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TABLE 2.

- EQUATTONS) FOR A PREPARED CONCENTRATION OF 100 pg/L
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SECTION 3

RECOMMENDATIONS

Gaseous compounds, bromomethane, chloromethene and chloroethane
should be handled with care. Recoveries and precision may be
negativelyuﬁffected 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 recommended that
at least daily checks be made for contamination by the use of

appropriate blanks.

Carry-over of the analytes from the analysis of high concentra-
tion samples to the next analysis was noted. It is recommendced
that the purge device be filled with distilled water and purged
for 10 minutes after the analysis of samples containing high

concentrations of purgeable compounds.

14



SECTION 4

DESCRIPTION OF STUDY

The design of the interlaboratory study of Method 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
shipped 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 from each of the four water

types and subsequently to analyze the spiked water samples.

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 somewhat difficult to
analyze. The purpose of the industrial 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 summary of the test design used based on

Youden's nonreplicate technique for samples.

1. Three Youden pairs of samples 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 apprdpriate amount of solu-

tion to spike one water sample from each ampule.

3. Twenty-four volatile organic ampules were pro-
vided to each of 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 was supplied to each laboratory by Radian.
This sample was analyzed without addition of

analyte concentrates.

16



Each of the 15 participating laboratories was fur-

nished with the following materials:

. Four Youden pair ampules of each of three
concentration levels for the volatile
organics. (A total of 24 spiking sample
armpules.)

® Sufficient surrogate standard sclution to

analyze all samples and blanks.

L Al liter sample of an industrial effluent

to be analyzed without additicon of spiking

sample.
. Copies of method 624.
. A questionnaire covering difficulties

encountered with the method and sugges-

tions for improvements.

. Data report forms to be completed and

returned to Radian.
® A set of instructions detailing the methoc

for spiking the samples and the order in
which samples were to be run.

17



SELECTION OF PARTICIPATING LABORATORIES

Laboratories were invited to submit bids to participate in the
study through announcements placed in Commerce 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 laboratories. 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 CONCENTRATES

The Youden pair solutions for the volatile organics were pre-
pared by accurately weighing the pure standard compounds ‘into
volumetric flasks and dissolving in acetone. The pure materials
were obtained from EPA's Répositdfy.for_Toxic and uaz@;dousf'

'.>Mater{als wﬁich.Wag maihﬁained by_Raaian.'

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. The
dilured 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.



TABLE 3.

FIFTEEN LABORATORIES SELECTED FOR PARTICIPATION
IN THE METHOD 6524 INTERLABORATORY STUDY

Laboratory

Acurex Corporation

California Analytical Laboratories, Inc.
Envirodyne

Eavironmental Research Group, Inc.
Environmental Science and Engineering, Inc.
Foremost-McKesson

GCA Corporation

Mead CompuChem

Pedco

Rockwell International

Rocky Mountain Analytical

Spectrix

Stewart Labs

The University of Utah Research Institute

West Coast Technical Service, Inc.

19



When diluted with water according to instructions, the calculated
concentrations of the various analytes in the diluted samples in
ug/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 compouhd obtained by dif-

ference.

The diluted spiking solutions were subsequently filled and sealed

in glass ampules under nitrogen.

VERITY, HOMOGENEITY, AND STABILITY OF PREPARED AMPULES

For the verity study and homogeneity study, Radian analyzed
three ampules in duplicate for each of the six concentrations.
These ampules 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 EMSL-Cincinnati, the studies indicated
that the true values were correct and that the ampules were
homogeneous and stable. Exceptions did occur. For 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 Youden pairs by spiking them into

20
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ABLE 4. CONCENTRATION OF ANALYZED VOLATILE ORGANIC SOLUTIONS

Youden Pair

High (Pair 1) Medium (Pair 2) Low (Pair 3)

Compound I Z 1 2 T Z
Bromodichloromethane 432 480 120 114 8.0 9.2
3romoform 400 360 95 100 9.0 10
Bromomethane 546 607 152 144 10.1 9.1
Chloroethane 447 488 122 1.6 8.1 7.3
2-Chloroethyl Vinyl 480 432 114 120 10.8 12
Etner*

Chloromethane 422 469 117 111 7.8 7.0
Dibromoechloromethane 360 324 86 90 8.1 9.0
1,1-Dichloroethene 432 480 120 114 8.0 7.2
1,1-Dichloroethane 480 432 114 120 10.8 12
1,2-Dichlorocethane 440 396 104 110 9.9 11
1,2-Dichloropropane 600 540 142 150 13.5 15
cis-1,3-Dichloropropene 357 321 85 89 8.0 8
trans~1,3-Dichloropropene 416 374 99 104 9.4 10.4
Ethyl Benzene 680 612 162 170 15 17
Methvlene Chloride 432 480 120 114 8.0 7.2
1,1,2,2-Tetrachloroethane 680 612 162 170 15 17
Tetrachloroethene 400 360 95 100 9.0 10
1,1,1-Trichlorcethane 400 360 95 100 9.0 10
1,1,2-Trichloroethane 480 432 114 120 10.8 12
Trichloroethene 324 360 90 86 6.0 5.4
1,2-Dichlorcbenzenes* 378 420 105 100 7.0 6.3
1,3-Dichlorobenzene 432 480 120 114 8.0 7.2
1,4-Dichlorobenzene# 400 360 95 100 9.0 10
Trichlorofluoromethane 432 480 120 114 8.0 7.2
Benzene . 480 432 114 120 10.8 12
Carbon Tetrachloride 400 360 95 100 5.0 10
Chlorobenzene 600 540 142 150 13.5 15
Chlorcfora 270 300 75 71 5.0 4.5
Trans-1,2-Dichloroethene 270 . 300 75 71 5.0 4.5
Toluene 600 S40 142 150 13.5 15

*Decomposed in the solution mixture
#*Spiking concentrations were summed ~ compounds co-eluted Zrom the GC column.
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TABLE 5. SPIKING CONCENTRATION OF SURROGATE COMPOUNDS

Ceompound

Prepared Concentration - ug/mi

Method 624
1,2-dichlorobenzene-dy
l,4~dichlorobutane-d;
2-Bromo-l-chloropropane—-ds
Bromochloromethane-d;
Fluorobenzene

4-Bromofluorcbenzene

150

151

150

151

150

152

Compound

TABLE 6. PEXFORMANCE SAMPLE FOR METHOD 624

Concentration, uJg/L

1,1,1-Trichlercethane
1,1-Dichloroethane
1,1,2-Trichloroethane
2-Chloroethyl vinyl ether
1,2-2ichtlorobenzene

Ethyl benzene
Chlorodibromomethane
Carbontetrachloride
Acetone*

Chloroethane

23.

~1J

27.2
37.2
34.4
15.0

18.3

*Nonpriority pollutaat interfereace
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laboratory pure water and performing the analyses according to
the instructions provided to the participants. The results of
Radian's analyses are presented and discussed in Appendix B.
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SECTION 5
STATISTICAL TREATMENT 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 ASTM 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
programs 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 precision.

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 zeroc and values reported
as '"'nmot detected" or ''detected, but the concentration could not

be quantitated" are shown as zero. Asterisked values were re-
jected as outliers using the wvarious 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, graphical aids and wvisual scanning of the
data base. A
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REJECTION OF OUTLIERS

1"

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 variabilirty inherent in the mechod.

ASTM procedure E178-80, "Standard Practice £for Dealing with Out-
lying Observations' [4] and ASTM procedure D2777-77 (3] present
explicit statistical rules and methods for identification of out-
liers. The IMVS software [2] 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, 5]
at the 5% level of significance. Data remaining after the labo-
ratory ranking procedure were subjected to individual outlier
tests. After all zero, missing, ''detected, but could not be
quantitated"” and ''nondetect' data were rejected as outliers, the
remaining data were examined using the two-sided cutlier rejection
T-test constructed by Thompscon [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 (approximactely 15%).

Youden's Laboratory Ranking Procedure

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

test [3, 5] was performed 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 logarithms 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 measurements were computed from the least-squares re-
gression equation, and the missing values were estimated by taking
the exponential of the predicted value. (For complete details of
this procedure, see Reference 2.)

With a complete set of data, the laboratory ranking test was used
to icentify laboratories (for 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. When a laboratory was rejected, all the lab's data
for that 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 ralculation of the T-value
(3, 6].

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

(D

St

}—{ = Xl
=1

1l



anc the standard deviations, s, is given by

n
= 1 (X.-X)? 2
S ‘Jm 121 i ) ( )

where Xi indivicual analyses

o
1}

number of retained analyses wvalues in the
arpule set

The outliers may be rejected if the value of Ti definec by

Xe-X
Ti B (3)

exceeds the critical value of the Thompson's T (two-sided at 5%
significance level). 1In the equationm, Xe represents the value
farthest away from the mean X of this set of retained data. 1If
the extreme value is rejected as an outiier, the test is repeated
until the value being tested passes the test.

STATISTICAL SUMMARIES

After the outlier rejection tests were performed, the following
summary statistics were calculated employing the remaining data
for each ampule (single analyte, single concentration, single

water matrix):

e Number of retained data points, n
. Mean recovery of retained data, X
e Accuracy as a percent of relative error, % R.E.
'Y Overall absolute standard deviatiom, S ]
o Percent relative overall standard deviation,
% RSD
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° Absolute single-analyst standard deviation, Sr

® 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;, X,, . . ., X, de-
note the values for the n retained data points for a given ampule.

Mean Recovery (X):

X =

=

;_ X, (1)

Accuracy as % Relative Error:

o _ X - true Value'
~ RE = true value x 100 (4)

Overall Standard Deviation:

n
S = Hf—le (%, - B (2)
i=

and

Percent Relative Overall Standard Deviatiom:

% RSD = x 100 (5)

>liw

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 Sr’ is measured by

m
Sr '*sz (Di-ﬁ)z (6)

i=]
where m = number of retained Youden-paired observations
e . . . th .
Di = difference between observations in the 1" pair
D =

average of Di values

The Youden-pair design employed in this study permits the calcu-
lation of this single-analyst precision without making duplicate
measurements on the same sample. This helps to avoid the well-

intentioned manipulation of data that can occur when laboratories

make duplicate analyses.

The percent relative standard deviation for the single-analyst

precision is calculated by

wn

>

% RSD-SA = —= x 100 (7)
X+

where X* is the average of the two mean recoveries corresponding
to the two aﬁpules defining the particular Youden pair. These
summary statistics are presented in Tables 7-1 through 7-28 for
each of the 28 Method 624 compounds in the four water matrices.
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TABLE 7-1
ENVIRCH™ENTAL PORLITORING AND SUFFPORT LAEGORATQRY
OFFICE OF RESEARCH AND DEVELOPYENT
ENVIROAMENTAL PROTECTICH ACENCY
*4 EPS METHOD 424 VALIDATION STUDY - PURGEARLES ++

STATISTYICAL SUMMARY FOR PENZFNE ANALTSES BY WATER TYPE

wATER 1 MATER 2 WATER 3 WATER &
LOM YOUDFN PAIR 1 ? 1 2 1 ? 1 2
HUYBER OF CATA POINTS 11 12 12 1" 13 1t 11 "
TRUE CONC (2 uG/L 10.8 t2.0 17.8 1.0 10,8 12.0 1n.R 12.0
YEAN RECOVFRY (X) 11.8 13.% 11.? 12.7 11.9 1.1 1C.2 12.6
ACCURACY(XREL ERPOR) 7.49 12.7%¢ 8.5¢ S.P) 10429 2.60 Je13 4,70
OVERALL STD DEV (5) 1.6 2.2 2.0 1.9 1.7 .0 1.7 1.6
OVERALL REt STD DEvV, X 13,17 14,11 16.96 14.74 15.48 15.%¢ 16,12 12.53
SINGLE S10 DEV, (SR) 1.9 2.1 1.3 Jel
ANALYST REL DEV, ¥ 11.9C 17.42 10.39% 6.44
MEDIUM YOUDEMN PAIR b 3 M 4 3 4 3 4
NUMBFR Of DATA POINTS 13 12 1: 1" 13 14 13 12
TRUE C(ONC (C) UG/L 114.0 123.0 11¢.0 120.C 114.0 120.0 11%¢.C 120.0
MEAN RECGVERY (X) 119.0 120.1 117.9 120.2 117,80 126.4 11,3 121.8
ACCORACY(INEL ERNOR)D (.8 ol 4 3.41 .17 .31 5,37 -2.37 1.48
OVERALL 1D DEV (S) gLt 2353 24.6 19.2 2.3 18.6 21.5 32.3
OVFRALL PEL STD DEV, 2 2.LC 14 .67 2L.%0 14.01 19.79 14,78 19,32 26455
SINGLE ST0 DEV, (SR) 32.6 2¢.1 9.0 16,0
ANAL YST PEL DEV, X 27. 1 21.78 7,39 14,33
HIGH YOUDEN PRIR 5 6 5 6 $ [ b [
NUMBER OF DATA POINTS 1 1" L 12 1 14 13 12
TRUE CONC (C) uG/L (ET LD 4%2.0 (BC.O 432.0 480.0 412.0 480.0 L12.0
MEAN RECCVERY (X) 437.0 3147.1 LCE A 41¢.3 90,0 36243 £0%,C 331.5
ACCURACY(YLREL £KROR) -2.95 ~10,¢4 -14 .84 -3.¢3 -16.87 -11.5C -16.0% -23.28
OVEWALL STD DEV (S) 1Ce,.R nr.? [T} 114.3 132.4 LY | (-] b4 .6
OVERALL PFL STD DEV, X 2halt 2%.25 ?1.C6 27445 *3.18 22.%2 21.45 19,43
SINGLE SID cevy (SR) 26,1 73.7 81,8 L2.7
ANALYST REL Okv, X 22.72 17.86 20.%4 11,64

¥ - DISTILLFD WATIR

2 =~ TAP waTltP

Y - SURTACE WATER

& - TNDUSTRIAL EFFLUENT
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TABLE 7-2

FHVIRONMENTAL MONITORING AND SUPPDORT LAPORATORY
DITICE OF RESEARCH AND DEVELOP®mEMI
ENVIRONMENTAL PROTECTICN AGEN(Y
ee EPA METHOD €24 VALIDATION STUDY = PURGEABLES *»

STATISTICAL SUMMARY FOR DPRCMODICHLOROMETHANE ANALYSES BY WATER TYPE

WATER 1 WATER 2 WATER 3 WATER &

LOW YOUDFN PALR 1 2 1 2 1 2 1 F4
NUMHER OF DATA POINTS 13 15 12 14 15 15 13 14
TRUE CONC (L) UuG/L LI 9.2 &.0 9.2 8.0 9.2 .0 9.2
MEAN RECOVERY () 7.2 7.3 9.6 1t.0 ) 4.4 7.3 6.9
ACCURACY(IREL ERROR) -T15.48 -20.87 2G.02 19.57 1.5C -2P.19 -8.89 -2%.00
OVERALL S'D DEV (5) 2.8 243 4,4 5.0 2.9 2ol 2.1 3.1
OVERALL REL SVD OEV, I 39.22 31.72 66.67 L9.22 34.78 32.40 26.139 [T N3]
SINGLE STb BEV, (SR) 1.7 2.7 1,7 1.5
ANALYSTY PEL DEV, X 2.7 26.25 23,44 2C.R¢
MEDIUM YGUDEN PAIR 3 [} 3 3 3 3 3 [
NUMGER OF DATA POINTS 13 14 13 1% 15 15 13 13
TRUE CONC (C) uG/L 120.0 114.0 1:¢.0 114.C t20.0 114.0 120.C 114.0
MEAN RECOVERY (Xx) 14C.9 100.7 132.2 Q4.8 131.1 103.3 114.0 99.2
ACCURACYIXREL ELRROR) 17.08 -11,.¢7 1C.14 -17.C3 $.29% -9.36 -3.35 =12.94
OVERALL STC DEV (S) 12.4 23.9 29.5 22.4 27.0 25.4 26.1 2B.}
OVERALL REL STOD DEV, X R.R2 23.78 22.28 23.64 20.60 24.F1 20.80 2B.48
“SINGLE STD DEV, (SR) 17.4 26.8 25.4 26.9
ANALYST PEL DEV, X 14,39 23.¢1 21.¢84 25.02
HIGH YOULCEN PAIR b 6 bl 6 5 é b [
NUFBER OF DATA POINTS 15 15 14 1¢ 15 1= 13 14
TRUE COHC (() UG/L 432.C L80.0 432.0 LB80.0 $32.0 4<80.0 432.0 4<8C.0
MEAN RECOVERY (X) t62.0 472.3 Lre,.2 515,5 £19.5 £90.6 3199.¢ 482.3
ACCURACY(XREY FRPOR) 8459 -1,60 10,83 11.57 ~2.90 242V “Te49 0,48
OVERALL STD DEV (3) 12%.9 §$9.4 1.t 113.4 111,9 92.4 T0.4 125.4
OVERALL REL STD DFV, X 27.25 21.04 22490 21,18 26467 17,82 17.61 25.99
SINGLE STh DEV, (SR} 14,8 64,8 65.7 G244
ANALYST REL DEV, % 1¢.0(0 12,78 Ve, bk 20.96

1 - DISTILLED WATER

2 - TAP uaten

3 - SURFACF WATER

& - INDUSTRIAL EFFLUENT
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TABLE 7-3
ENVIRCNMENTAL MONJTORING AND SUPPORT LARCRAJQRY
OFFICE OF RESEARCH AND DEVELOPYENT
ENVIRONMENTAL PROTECTION AGENCY
4e EFPA PETHOD €26 VALIDATION STUDY = PURGEABLES @+

SYAVISTICPL SURMARY fDR BROMOFORM ANALTSES BY WATER TYPE

WATER 1 WATER 2 VATER 3 MATER &
LON YOUDEN PALR 1 2 1 2 . 1 2 1 2
NUMBFR OF GATA POINTS 12 13 12 13 14 113 13 15
TRUE COKNC (C) UG/L 9.C 1.0 9.0 1C.0 9.0 10.0 9.0 10.0
M{AN RECOVERY (X) .3 9.4 7.7 12.3 .2 9.0 6.9 8.0
ACCURACY(XREL FRROR) =7.41 -6423 -14,35 22492 “B.7% =10,% -23.32 -19,%3
OVERALL STD DEV (S) 2t 3.5 2.9 6.7 5.0 3.3 2.2 3.8
OVERALL PEL STD DEV, X 28,77 37,42 17.79 S8.52 ¢ .17 Ir.2¢ $1.5°8 LT.467
SINGLE S1D DEV4 (SR) 1.4 [ 1.6 2.0
ANAL YST REL DEV, T 19.67 46,09 18,37 26,464
MEDIUM YCUDEN PAJR ] 4 3 & 3 4 3 &
NUMBER OF DATA POINTS 13 12 13 14 15 1$ 15 1t
TRUE (ONC (L) UG/L §5.°7 100.0 ?5.0 100.0 95.0 100.0 95.0 100.0
MEAN RECOVERY (X) 10P.& 50.5 118,10 Se.d 106,7 S649 91,3 58,8
ALCURACY(XSEL ERROR) 14.06 —49 .48 2434 “45.63 1C.19 -4%.09 -3.92 -41,168
OVERALL STD DEV (S) 13.6 16.4 47.° 18.9 24,3 18,4 19.4 35.%5
OVERALL PEL STD DEV, 2 12.56 32,43 4L.0L w.70 1.18 3.1 21.23 60.41
SINGLE S10 DEV, (SR) 12.5 15.8 18.0 28.5%
ANALYST REL DEVS 1L 15.76 41.%0 22.%% 37.9%
HIGH YOUDEN FAIR S é ) é 5 [ S [
NUMBER Of DATA POINTS 13 14 14 14 13 1< 15 13
TRUF CONC (C) UG/L .0 360.0 40C.0 180.0 407%.0 1460.0 4UC.C 160.0
MEAN RECOVERT (Xx) 449.7 L8 537.1 472.1 £09.9 410.9 440.1 187.5
ACCURACYEYREL ERROR) 124662 23.5¢C 36,27 11,14 2.48 14,18 10.04 7404
OVERALL STD DEV (S) 7¢.5 1ICT.8 1%1.0C 129,% 99,8 10%.9 1:0.0 9%.2
OVERALL KEL STD DEV, X 16.57 22.58 28.12 27.28 24,27 25.77 29.57 24,56
SINGLE STO DPEV, (SR} 5.8 120.3 s8.6 75.0
ANALYST REL DEV, X 12.04 23.85 14,28 18.12

1 - OISTILLED WATER

2 - TAP WEITER

3 - SURFACE WATER

& = INODUSTRIAL EFFLUENT
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TABLE 7-4

ENVIRONMENTAL FON]ITORING AND SUPPORT LAPORAIORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY
s (PA NETHOD 62& VALIDATION STUDY = PURCEABLES e

STATISTICAL SU™MARY $0R DROPOMEVHANE ANALYSES BY waTER 1YPE

WATER 1 WATER 2 WATER 3 VATER &
LOW YOUDEN PAIR 1 4 1 2 1 2 1 2
NUFDER OF DATA POINTS 192 11 171 1M 12 18 t2 11
TRUE CONC (C) UG/HL 1C.1 9.1 1r.1 9.1 13.1 9.1 10.1 9.1
BEAN RECOVERY (x) 6.8 6.0 2.8 5.9% £.3 5.8 5.9 6.9
ACCURACYU(IREL FRROR) -38.C4 -36.27 -45.99 -39.t06 ~¥7.4C -19.93 -41,.83 -24,03
OVERALL SID DEV (S) 1.9 2.4 2.7 2.3 1.9 245 2.0 3.1
OVERALL PEL STD DEV, X I0.62 &CLY8 L8.97 41,04 29,49 L2.43 T4,00 44,29
SINGLE €10 DEV, (SR) 1.1 1.2 . 1.3 2.1
ANRLYST PEL DEV, X 17,58 21,14 2C.92 3s.2¢C
“EPIUM YOUDEN PALIR 3 3 2 ‘ 3 2 3 3
NUMRER OFf DATA POINTS 13 13 11 12 13 12 11 14
TAUE CONC (C) UG/L 152.0 144.0 15¢.0 144.0 152.0 14,9 152.0 144.,0
MEAN RECOVERY {X) 1172.7 73.4 16C.2 73.7 101.5 94.3 98,9 126.0
ACCURACYLIREL ERROR) ~22.54 -49.08 -34.C9 -48.P3 -13.2C ~34.54 -14.92 -12.%2
OVERALL ST¥D DEV (S) 30.9 15,5 31.2 17,7 32.7 21.¢ 28,3 9H.8
OVERALL REL STD DFV, X 26.25 21.18 31.15 24.0¢ ¥2.18 22.94 28.80 TR.42
SINGLE S1b DEV, (SR) 2645 26.9 2%.5 53.8
ANALYST FEL DEV, X 2.1} .47 2¢.02 47,84
MIGH YOUDEN PAIR b] ¢ b} é s ) ] [
NUMYER OF DATA POLINTS 13 13 12 12 1 13 14 11
TRUE CONC (C) uUG/L 566.C 607,0 SLE,D sn7.C S46.0 807.0 $¢8.0 6C7.0
MEAN RECOVERY {X) 41C.1 [32.9 L0L.9 494,82 354.1 t63.0 426 .8 44,6
ACCURACYIXIREL ERROR) -24,.89 “17.8% -25 .04 -18.49 -35.14 -23.72 ~22.22 -2¢.75
OVERALL STO OEV (S) 7.9 162.3 142.8 224.5 64.5 140.¢ 112.9 126.5
OVERALL RfL STD DEV,. X 21,33 32.9% 6,75 43,28 18,22 37,36 26.58 cB.t4
SINGLE S10 DEV, ¢SR)D 116,46 125.1 B5.9 114.9
ANBLTYST PEL DEV, X 25.22 27.80 21.0? 26.85

1 - DISTILLED WATER

2 - VAP WATIER

3 = SURFACF WATER

4 - INDUSTRIAL EFFLUENT
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> TABLE 7-5
ENVIRCAMENTAL PONTTIORING AND SUPPORT LABORAIORY
OFFICE CF RESEARCH AND DEVELOPMINT
ENVIRONMENTIL PROTECTION AGENCY
e+ EPA MFYHOD 474 VALIDATION STUDY = PURGEAQLES oo

STATISTICAL SU™MARY FOR CARRON TETRACHLORIOE ANALYSES BY WATER TYPE

WATER 1 MATER 2 WATLR 3 WATER &
LOW YOUDEN PaIR 1 P 1 2 1 2 1 <
NUMBER OF DATA POINTS 12 10 11 10 14 1¢ 14 1t
TRUE CONC (C) UG/L .7 10.9 $.7 10.0 9.C 10.0 9.0 1C.C
MEAN RECOVERY {X) 8,0 9.6 P2 8.9 R, 6 10.2 T.8 9.1
SCCURACTIYREL LRPOR) -1C.8 -4 .10 -E.69 -10.¢0 -4.8N 1.93 -13.81 -8,.57
QVERALL STD OEV (S) 1.8 Ce? 1.4 to? 2.9 2.3 2.1 2.3
NVERALL REL STD DEV, I 2¢4%2 6.99 17.%9 8.0C 1,39 22.18 77.5¢6 29442
SINGLE S10 DEV, (SR) 1.3 1.0 2.5 1.4
ANALYST PEL DEV, % 14.6% 12.21 26.52 16.69
MEDIUM YOUDEN PAJR 3 & 3 3 3 3 3 4
NUMBER GF DATA POINTS 11 " 1 12 14 1" 13 14
TRUE CONC (C) UG/L 5.0 10,0 9%,0 100.0 9%,n 100.C 9s5.0 1¢0.0
MEAN RECOVFRY IX) 107.¢ 71.3 114,48 72.0 10r,2 B1.9 91.6 7844
ACCURACY(YREL ERROR) 13.2¢F -28,7¢ 2L.85 -27.98 13.9Y -18.13 -3.01 ~21.55 .
OVERALL STD DEV (5) 7.6 15.0 PLES 25.5 20,0 17.8 1.1 19.2
OVERALL KEL S1D DEV, X ?.CS 21.12 4,82 35.35 18,44 21.79 17.53 24,48
SINGLE ST1D BDEV, (SH) 9.9 24,9 17.3 17.5
ANALYST KEL DEV, X 10,09 i6.68 18.2¢ 2D.5%¢
HIGH YOUDEN PAIR 5 ¢ S [ ] 6 5 ¢
NUFATR OF DATA POINTS 10 12 1¢ 12 11 14 13 12
TRUE C(ONC () UG/L 4GC.C 360.0 ¢00.0 360.C 4C00.0 3¢0.0 400.0 361.0
PLAN RECOVERY (X) L317.6 379.2 L4d .9 471,11 194.9 391.4 XRY,2 JAZ.S
ACCURALYCXREL FRRQOP) 9,39 S.%4 11,22 19,76 -0.77 6,00 -4, 1 ¢.29%
OVERALL ST DEv {S) 47,1 6¢at 7.9 BG4 “7.7 OB 8 0.1 X |
CVERALL REL STD DFV, X 16.76 17.50 Yeo42 18.¢6 12.02 25.%0 18,45 2Z.00
SINGLE STD DEV, (SR) LS. 0 77,6 60.¢ 73.§
ANALYSTY REL DEV, X 17.0¢ 17.71 19.¢91 19,13

1 - DISTILLED WATER

¢ - TAP WATER

3 - SURFACE WATER

& - INDUSTRTAL E€FFLUENT




TABLE 7-6

ENVIROKMENTAL MONITICRING

QfFICE OF

RESEARCH AND DEVELOPPMENT

AND SUFPORT LARORATORY

ENVIRONMENTAL PROTECTION AGENCY
te EPA FETHOD €24 VALIDATION STUDY = PURGEARLES w-*

STATISTYICAL SUMMARY FOR CHLORCOHENIZENE ANALYSES BY WATER TYPE

MATER % WATER 2 WATE® 3 WATER &

LOW YOUDEN PalR 1 ? 1 2 ] 2 1 2
NIIMAFR OF DATA POINTS 16 14 12 12 14 1?2 15 15
TRUE CCNC 1C) UG/L 13.5 5.0 13.5 15.0 13.¢ 15.0 13.% 15.0
MEAN RECOVERY (X)) 15.5 1.7 15.9 17.¢ 16.5 18.C 14.7 16.2
ACCURACY(IREL ERROR) 14.81 11.62 16.79 16.22 22.12 20.14 8,94 2.09
OVERALL STD DEvV (5) 2.C 246 2.4 4.0 3.0 1.7 3.7 2.8
OVERALL REL STO DEV, X 12.87 15.69 15.48 26.3] 17.96 9.69 25.42 17.53
SINGLE STD bEV, (SR) 2eb 1,8 25 5.6
ANALYSY REL DEV, X 15.67 22.6) 16,58 23.61
MEDIUM YOUDEN PAJSR 3 1 ? 3 3 ¢ 3 4
NUMBER OF DATA POINTS 1¢ 13 12 1" 14 13 15 15
TRUE CONC (C} uG/L 142.C 150.0 142.0 150.C 142.0 150.0 142.0 150.0
MEAN RECOVERY (X} 152.7 16G.2 143.0 142.4 1¢%.6 162.8 13¢.3 153.8
BCCURACT(XREL ERROR) 7.5¢ 6.M2 C.79 8.30 16.8) 8.52 -4,0% 2.53
OVERALL STbp DEV (5) 3¢ .8 3.5 £2.5 22.9 31,9 29.4 41,0 48,9
OVERALL REL SIVD DEV, I 22.€C 20.94 29.71 1¢.08 19,27 18,17 10.0¢ 31.RY
SINGLE Sie OEV, (SR) 15.1 3.0 22.0 35.2
ANALTST REL DEV, X 9.¢7 20,17 13.77 2¢.
HIGH YOUDEN FAIR H [ $ 6 5 6 5 ]
NU#BER OF DATA POINTS 1¢ 1 12 1 14 1% 15 15
TRUE CONC (C) UG/L €0C.72 560.0 ¢0C.0 540.0 600.0 S40.0 800.0 540.0
MEAN RECOVERY (X) 550,.2 LR 52C.3 30,7 50°%.9 $51.2 $20.7 478.8
ACCURACY(ZREL fRROR) -2.30 -9,.,B1 -13.29 16.R0 -1¢.32 2.07 -13.22 11,3}
OVERALL STO DEV (5) 186.¢ 111.4 124,20 113.7 2071 171.1 226.9 161.4
OVERALL REL STD DEV, X $3.%9 27.28 23.83% 21.2C L0.75 31.05 L43.19 33,7t
SENGLE ST DFEV, (SR) 113.5% 101,58 121.9 108 .4
ANALYST REL DEV, X ¢1.e¢ 17.64 23.02 21.68

1 - DISTILLIO WATE®

2. - TAP WATER

3 - SURFACE JAIER

& - INDUSTRIAL FFFLUENT
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TABLE 7-7
ENVIRCNMENTAL MONTTORING AND SUPPORT LAPORATORY
QFFICE OF PESEARCH AND DEVELOP™ENT
ENVIRONMENTAL PROTECTION AGENCY
o0 EPA FETHOD 624 VALLIDATION STUDY - PURGEADLES o+

STAYISTICAL SUMMARY FOR CHLOROETHANE AMALYSES BY WATER TYPE

WATER 1 MATER 2 MATER 3 MATER &

LCW YOUDIN PALR 1 2 1 2 1 ? 1 2
HUYGER OF DATA POINTS 14 14 13 1" 14 1! 13 1
TRUE CCNC (C) UG/L 2.1 7.3 .1 7.3 .1 Tel 2.1 7.3
MEAN RECOVERY (X)) 10.6 6,2 $.9 7.% 9,9 1C.5 F.2 9.8
ACCURACY(XREL ERROR) 310.51 258.2¢ 22.70 2.95 21.78 £3,99 1.66 3.88
OVERALL STO Dtv (3) 5.3 4.0 2.9 1.0 1.6 5e2 241 L,7
OVERALL REL STD DEV, Y L9.97 LrL.P? 2947 19.25% Y8.87 L9t 25.02 [Y. )
SINGLE S10 DEV, (SR) t.2 2.0 3.9 3.

ANAL ¥YSTY RFL DEV, 2 L2.58 22.91 37.P¢6 34,98
MEDIUM YOUELEN PAIR 3 [} X 4 3 4 3 &
NUMBER OF DATA POINTS 14 1t 14 15 13 14 15 13
TRUE CONC (C) uG/L 122.C t16.0 122.0 116.C 122.0 116.0 122.7° 116.0
MEANM RECOVERY (x) 1ae,t 91,2 1447 10¢.9 138.7 118.4 160.4 90.0
ACCURACTY(XREL FRRORN) 19.91 -19.46 1£.58 -8.59% 11.63 2.C6 31,48 -22.45
OVERALL ST0 DEV (S) $3.7 2C.9 43,9 J&.8 29.6 36,6 69.1 27.5
OVERALL FEfl STD DEtv, 1 36.6h 22445 W.3 37.00 21,75 29.22 43.10 3C.5%
SINGLE S10 DEV, (SR) 39.9 1.1 25.C 41.3
ANALYST REL DEV, X ¥ 12.029 19.65 33.01
HIGCH YOUDEN PAIR S & S [ 5 6 S 6
MUrBFR OF DATA POINTS 14 1% 15 14 14 1t 15 L3
TRUE CONT 1C) UG/L Ler.r “B8.L e?2.C LB2.D L47.0 «88.0 = 447.0 488.0
“EAN RECOVERY (X) 52244 572.2 507.9 STC.8 47¢.) 592.9 §26.9 ¢08.1
ACCURACYLYPEL FRFOR) 16,24 17.25 13.61 16,97 6455 21.5C 17.87 2t,82
OVERALL STID DEV (S) 1¢8.1% 152.82 197.4 191.4 151.C 189.3 17%.6 251.8
OVERALL REL ST1D CEV, % 24.5¢ 26.7¢C 32.86 11.52 .M 31,02 33,32 41,410
SINGLE €10 bEw, €(SR) 2.4 155,35 13,1 179,¢F
ANALTYST PEL DEV, X 14,FR 28,.F4 25.08 31.6E

1 - OISTILLED wAtER

2 - TaP wAlfR

3 - SURFACE WATER

& = INDUSTIRIAL FFFLUENT



TABLE 7-8

ENVIRCAPENTAL PONITORING AND SUPPORT LAFRORATURY
OJFICE OF RESEARCH AND DEVELOPMENI
ENVIRONFENTAL PROTFCYICN AGENCY
¢e EPA METHOD 624 VALIDATION STUDY - PURGEABLES 4¢

STAT)ISTICAL SUMMARY FOR (HMLORCIORM™ ANALYSFS AY WATER TYPE

wATER % WATER 2 waTepr 3 MATER &
LON YOUDEN PAIR ) 2 1 2 1 2 1 I3
NURQER OF DATA POINITS 14 1 E 1R 13 11 " 1
TRUE (ONE () uG/L 5.C (XS] 5.0 L,5 5.0 &,5 5.0 4,5
MEAN RECCVERTY (X) 5.1 Lad 11.9 B.b 5.2 (3% 4 5.1 4.6
ACCURACYIXRIL ERROR) 2418 -2.79 110.C0 9C.91 3.38 6,77 1448 1.92
OVERALL ST DEV (S5) 1.2 C.9 9.7 7.9 1.4 c.8 1.7 1.4
OVERALL FEL STD DEV, X 23.30C 1R. 21 F4.28 92.39 26.52 1¢.35 12.77 0.8
SINGLE sip DEV, (SR) 1.0 2.7 U.8 1.0
ANALYST REL PEV, X 2C.17 26,62 1€.1¢ 20.819
MEDIUM YCUDEN PAIR 3 4 : 4 3 [ 3 &
NUMPFR OF DATA POINTS 14 12 12 13 14 12 12 12
TRUE CONC (C) uG/L 75.C 1.0 75.0 71.0 75.0 71.0 75.0 71.0
MEAN RECOVERY (2) 7T1.9 ¢t.5 73.3 57.9 77.1 5¢.7 72.1 59,9
A(CURACY(TIAEL ERRORY ~4 410 =11,13 “1.61 =1R,.41% 2.8% -15%.93 -3.80 -15,59
OVERALL STD DEV (S) 1.1 15.3 18.4 2847 2C.0 7.5 in.3 17.2
OVERALL REL STD PEV, 1 15.44 PLTLE: 2%.99 46.11 25.96 12.56 14,219 28443
SINGLE ST0 DEV, (SR) 1C.9 21.0 14,4 12.0
ANALYST PEL DEV, X 16,2 .87 21.% 18. 18
HIGH YOUDEN PATR 5 ¢ < L] 5 &6 b 6
NUFMBER OF DATA PDINTS 12 13 12 12 14 14 1 12
TRUE CONC (() uG/L 27C.C 300.0 27C.0 ACC.0 270.0 NC.0 270.0 370.0
MEAN RECOVERY {X) 258,9 279.6 254.5 2¢9.7 223,.6 298,55 257.8 298.2
ACCURACY(XREL ERROR) =411 -6.79 -5.73% -10.08 -17.20 -1.%1 -4,%3 =0.51
OVERALL S5TD DEV (S) 2¢. 2 57.9 af. ¢ 9F.9 71.2 55.3 47,8 42,5
OVFRALL FFI €10 DEV, X 1017 2T.70 T4.75% 3¢.,48 11,684 1%,70 18.53 14,25
SINGLE SID DEV, (SR) L1.¢ 43.7 576 35.5
ANALYST REL DEV, X 15.%8 16.67 ?2.20 10.96

1 - DISTILLED WATER

2 - VAP WATER

3 - SURIPALE WATER

& - INDUSTRYAL FFFLUENT
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TABLE 7-9
ENVIRONMENTAL MONJTIORING AND SUFPORY LAPORATORY
QFFICEt Qf RESEARLH AND DLVFLOPVFIENT
ENVIRONYENTAL PROTCCTICN AGENCY
*s EPA METHOD 6726 VALIDATION STUDY - PURGEAULES *s

STATISTICAL SUMMARY FOR (HLOROMETHANE ANALTSES HY WATER TYPE

WATER 1 WATER 2 WATER ) MATER &
LOW YOUDEN PALR 1 2 1 2 1 2 1 2
NUPRER OF DATA POINTS 11 11 [ 1" 11 " 10 1
TRUE CONC (L) UG/L 7.0 7.0 7.8 1.0 7.8 7.2 7.8 7.0 4
m{AN RECOVERY (x) 7.4 1.9 (XS] 7.2 7.4 L] LY} 5.9
ACCURACTY(XPEL ERROR) -9.59 56.27 ~18.7% 2.99 ~4.78 17.83 1J.6¢4 -1%.13
OVERALL STD DEV (S) 3.4 9.6 ted 4.8 3.6 XY W4 27
OVERALL REL STD DEV, X L6 88,12 2¢.0% 88.6 tB.1¢ 57.1% L3,37 45,87
SINGLE 510 bEV, (SR) 545 3.0 244 3.0
ANALYST PEL DFV, X 59.99 4.3 31.n7 «n.52
miblum YOUDEN PA]R 3 3 p [} 2 ] 3 &
NU*BER OFf DATA POINITS 13 10 12 1 13 1m 12 1
TRUE (ONC (L) UG/L 17.0 111.0 117.2 111.0 117.0 111.C 117.0 111.0
MEAN RECOVERY () 130.8 8c.3 t4C.9 pz.1 1671.6 87.8 1246.7 73.1
ACCURACYCXIREL ERROR) 11.80 -27.62 2043 -26.01 38.08 -e".93 8.28 -34.13
NYERALL STD DEV ($) ¢9.Nn 13.4 79 12.7 72.7 27.3 55.0 ‘8.9
OVERALL REL STD DEV, X 52.73 1¢,64 Si.hl 15.45 4%.03 3114 43.4¢ 86.85
SINGLE STD PFV, (SR) 9.8 S4.30 53.2 55.0
ANALYST PEL DtV, X L7.,47 48.18 L2.t4 55.08
HIGH YOUDEN PALP S é 5 [ 5 6 5 -]
HUMRER OFf BATA POINIS m 12 " 12 1 13 13 "
TRUE €cOnc (C) vuch 622.C 469.0 L¢2.0 L¢9,.0 £22.0 469.0 422.0 469.0
MEAN RECCVERY (x) 39?2.7 LET T | 102.4 655, S¢8,9 L7845 L7232 544,9
ALLURACY{XPEL ERROR) ~5.79% 7.9 -28,38% =2.P7 ?9.98 2.02 12.0¢ 164,18
OVERALL 71D OEV (S) 225.1 279.2 12¢.9 212.2 2712.5 25446 227.4 455.5
OVERALL REL STD DEV, I 56442 $5.18 ev.14 44.81 49.87 518 48.05 81,59
SINGLE $TC beEv, (SR) 168.7 145.5 1¢3.9 127.8
ANALYST REL OFV, T 37.42 19,38 31,904 6C.42

1 - DISTILLED WATER

2 = TAP uATER

T - SURFACL WATER

& = INDUSTRAIAL EFFLUENT
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TABLE 7-10
ENVIRCNMENTAL "ONDJTORING AND SUPPORT LAPORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTIION AGENCY
*s EPA METHOD 424 VALICATION STUDY - PURGEABLES oo

STATISTICAL SUPFARY FOR (15-1,3-DICHLOROPROPENE ANALYSES BY WATER TYPE

WATEP 1 WATER ¢ WATER 3 WATER &

LOW YOUDEN PALR 1 2 1 2 1 2 1 2
NUMBER OF DATA POINTS 10 11 " 1" 11 12 12 12
TRUE CONC () UGZL 8.0 g.9 8,2 8.9 e.n 8.9 8.0 8.9
MEAN RECOVERY (Xx) 9.0 101 .5 1.1 9.6 10.1 9.2 10.0
ACCURACYIXREL ERROR) 19,50 13,03 616 244410 20.34 1,2 15.21 12,87
OVERALL STD OEV (S) 2.1 2.9 2.6 (19 1.7 L.2 2.1 2.9
OVERALL @fL STD ofv, 2V.48 28,12 3.7 316.84 17.2% &1,0% 724066 29.08
SINGLE SID DEv, (SR) 2.3 249 2.5 1.2
ANALYST REL OEV, X% 23,80 25494 i5.29 18,41
MEDIUM YOUDEN PALR 3 4 3 4 3 4 k] 4
NU3ER OF DATA POINTS 10 9 " 12 12 12 12 12
TRUE CONC (C) UGZL 8%.0 89.0 8%5.0 9.0 35.0 89.C 85.0 89.0
MEAN RECOVERY f1) 113.5 117.1 113,86 113.6 t10.1 117.1 108.2 1M6.6
ACCURACY(XREL ERROR) 33.49 31.%5 33,87 27.69 29.5¢9 31.41 27.31 30.96
OVERALL STD DEV (3) 18.9 23.8 21.7? 25.0 3r.0 19.5 22.1} 22.7
OVERALL PEL STD DEV, X 16,864 27,33 28.29 21.9% Th.L4 16,65 20.64 16,51
SINGLE S10 DFv, (SR) 15.6 14,8 26.0 Ta.b
ANAL ¥YST FEL DEV, I 13.%0 12.99 22.84 12.84
HIGH YOUDEN FAR S [ ) [ 5 6 b 6
HU“DER OF DATA POINTS \ D) 9 11 12 12 11 12 1"
TRUE CONC (C) UG/L $57.0 321.0 157.0 321.0 357.0 321.0 357.0 321.0
MEAN RECOVERY (X} 440.5% 342.0 3g7,2 565.8 562.5 3%4.0 432.3 3J23%.8
ACCURACY(XREL FRROR) 23.3¢ 6.55 8,45 13.96 1.55 &.48 21.10 0.89
NVERALL STP DEV (S) 16,9 ¢7.8 1%1.7 80,0 170.1 °1.1 1%9.2 90.3
OVERALL REL STD DEV, X 37.22 19.03 x9.18 21.87 L6.97 2r.1} 32.20 27.89
SINGLE S10 DEV, (SR) 95.A8 109.8 101.1 6443
ANALYST REL DEV, X 2hekb 25,17 2893 17.01

1 - DISTILLED WATER

2 - VAP WAT(ER

3 - SuRIACE WATER

4 ~ INDUSTRIAL EFFLUENT
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TABLE 7-11
ENVIRONMENTAL MONITORING AKD SUFPORT LARORATORY
OFFICE OF RESEARCH AMD DEVELOPKEN]
ENVIRONMENTAL PRPOTECTION AGENCY
ee EPA METHOD £2& VALIDATION STUDY - PURGEABLES »¢

SIATISTICAL SUPMARY F0R DJOROMOCHLOPOPETHANE ANALYSES BY WATER TYPE

WATER 1 WATER 2 WATER 3 WATER &

LOW YOUDEN PALR ) 2 1 2 1 H 1 2
NUMHER OF DATA POINTS 14 13 15 13 13 15 11 1
TRUE CONFf (C) UG/L 2.1 2.0 g1 ?.C g.1 9.C P 9.0
“EAN RECOVERY (2) .0 9.2 7.8 9.8 8.8 8,7 7.7 9.3
ACCURACY(XIREL FRROR) -C.98 ?.39 -3.21 9.23 8.0? -1.067 -5.50 2.99
OVFRALL STO DEVY (5> 1.8 241 .Y 2.9 1.2 242 t.0 1.7
OVFRALL REL STD DEV, X 22.01 22.95 41.91 29.77 t3.26 25.41 12.78 182 .82
SINGLE SID DEV, 4SR) 1.3 1.8 1.3 1.2
ANALYST PEL DEV, X 14,¢¢ 19.98 15.29% 13.861
FEDIUM YOUDEN PAIJR 3 [ 3 4 3 4 3 &
NUMPRER OF DATA POINTS 14 13 14 15 15 15 14 14
TRUE CONC (L) UG/L ge.C 0.0 Pr.O 90.0 84.0 90.0 84.0 90.0
YEAN RECOVERY (x) 96.1 78.4 99.6 67.3 99.9 5.4 98.4 82.0
ACCURACYC(IREL FRROT) 1.7 -12.%2 T5.87 -2%5.27 16,22 -16.,23 14.60 ~8.94
CVERALL STD CEV (S) 15.1 14.8 8.2 16,5 23.5 12.3 17.9 3101
OVERALL REL STD DEV, X 15.7% 18.82 (630 21.54 23.5% 16.15 18.1¢ 36.68
SINGLE $TO DEV, (SR) 18.7 20.8 18.2 20.0
ANALYST REL DEV, X 21,43 24,91 eC.72 22.01
HIGH YOUBEN PATR 5 6 H ] 5 ¢ 5 [
HUMBRER OF DATA POINTS 12 17 15 15 1 14 9% 13
TRUE CONC () UG/L 3¢.0 324.0 JeC.0 124.0 360.0 324.0 250.0 124.0
MEAN RECOVERY (X)) 14k ,1 14,6 12,0 3P8,.1 78,2 326.8 196.5 3i9.4
ACCURACY(YREL ERROR) 2.24 2,35 14.43 19.76 5.05 r,es 10.1% 7.89
OVERALL STD OEv (S) L | &t.9 g, 7 142.¢ 101.0 8.0 74.8 99,4
OVERALL REL SID DFV, I 2C.1% 11,94 22.74 38,45 26.71 17.74 19.37 28.51
SINGLE S1D DtV, (SR) tS.2 8y.C £5.1 S1.9
ANALYST REL DEV, X 12.91 20.75 18,47 13.92

1 - DISTILLFD WATER

2 - TAP WATER

3 - SURFACE wWATER

& = INODUSTRIAL EFFLUENT




TABLE 7-12
ENVIRONRENTAL MONITORING AND SUPPORT LABORATORY
OFFICE OF RESCARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY
e» EPA FETHOD 624 VALIDATION STUDY - PURGEABLES ee

STATISTICAL SUM™ARY FTOR ETHYL FFENZENE ANALYSES PY WwATER TYPL

WATER 1 WATER 2 WATER 3 WATER &

LOW YOUDEN FAR 1 2 1 2 1 2 1 2
NUMRFR OF OATA POINTS 14 16 11 12 14 14 13 12
TRUE (ONC () uG/L 15.C 17.0 15.0 17.0 15.¢C 12.0 15.0 1?.¢C
MEAN RECQVERY (X) 16.7 19.6 17.6 20a2 19,0 ?1.0 19,8 19,5
ACCURACYUXPFL ERROR) 11.62 19.%9 17.39 18,22 26,76 2%v.47 12.2° 1L.80
OVERALL STD DEV (S5) 248 3.8 2.4 S.8 1,¢ 2.9 L.7 4.4
OVFRALL PFL STD DEvV, 2 14.25 19,48 13.74 28.47 18.97 17.04 23.9% 22.69
SIMGLE STE PEV, (SR) 3,5 5.1% 1.4 L7
ANAL YST RFL bDEV, I 19.19 27.02 17.22 é5%.99
MEDTUM YCUPEN PALR 3 3 3 4 3 & 3 3
NUMBER OF DATA POINTS 15 14 12 1" 14 14 13 13
TRUE CONC (C) UG/L 162.9 170.0 162.0 170.0C 162.0 170.0 162.0 170.0
mE AN RECOVERY {X) 167.7 164.8 166.1 174,95 18¢.8 175.8 166.1 191.¢
ACCURACYIXPEL ERRQOR) 3,49 -3.C6 2.5¢ 2.66 14.468 3.40 2.5C 12.35%
OVERALL STDp CEV ($) 37,0 Y642 16,9 12.C 12.9 26,7 2745 59,7
OVERALL REL STD DEV, X 22.06 20.74 22021 6.87 17.72 15.20 16.57 31.27
SINGLE STt DEV, (SR) 20.3 27.7 24.9 L9
AMALTYST REL DV, X 12.24 16.25 13.76 22.91
HIGH YOUDFN PAIR S 6 s ¢ S [ S [
NUMOER OF DATA POINTS 15 15 12 12 14 14 13 13
TRUE CONC (C) UG/L 68C.N 612,0 ¢eC.2 é12.C 88C,N £12.0 &80.0 812.0
MEAN RECOVERY (X) 661.3 615.4 591.6 6r3.7 431.5 415.0 659.4 604.8
ACCURACY(IEEL FRROR) -5.49 Ca%8 -13%.0) 10,09 ~T+13 N.49 -3.03 -1,18
QVERALL STID DRY (S) 181.0 1°C.2 2¢6.N 171.5 12,9 15C.0 260.2 164.6
OVFRALL REL STD DEV, X 28.22 29.28 168 2544 ¢ £9.92 26,39 19.47 2?.22
SIMGLE $STo0 DEV, (SR) 9742 173.5 106,33 155.5
ANALYST FEL DEV, % 15.47 27.42 16.73 24,60

1 - DISTILLED WATER

2 — VAP WATFR

3 - SURFACE WATER

4 - INDUSTKIAL EFFLULNT



TABLE 7-13
ENVIRONVENTAL MONITORING AND SUFPORT LAPORATORY
OFFICE OF PISEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY
*e LPA METHOD B24 YALIDATION STUDY - PURGEADLES *°

STATISTICAL SUP™ARY FOR FETHYLENE (HLORIDE ANALYSES UY WATER TYPE

WATER 1 WATER 2 WATES ) WATER &

LOW YQUDEN PAIF 1 2 1 2 1 2 1 Fs
NUMBER OF DATA POINTS 1 12 12 12 10 1 8 7"
TRUE CONC (L) UG/L r.C .2 .2 7.2 g.C 7.2 8,0 ?.2
MEAN RECOVERY (x) R.C 8,8 11,8 11,3 11,.¢ 17,3 1,7 6.0
ACCURACYIYREL FRROR) c.10 22.%¢ L6 .58 §7.52 4244 120,17 L6.72 -1t.461
OVERALL STD DEV (S5) 6.3 7.1 1.1 [ L] 17.3 6.8 (2%
OVERALL REL STD DEV, X 7%.16 8G,.77 94.12 T1.11 77.89 99.9% $8.1R 77,9%
SINGLE STO BEV, (SR) 2.3 8.8 12.C 6.2
ANALYSY RFL DFV, X 27.41 75.96 83.12 69.88
MEDIUN YOUDEN FPAIR 3 4 3 3 3 L 3 [
NUMBER OF DATA POINTS 14 13 13 14 13 10 13 13
TRUE CONC (C) U6G/L 120.0 14,0 1:€.1 114.0 120.0 114.0 120.0 114.0
MCAN RECOVERY (%) 135.8 74,1 10C.9 5.1 107.7 91.3 103,19 54.9
ACCURACYTREL ERKOR) -11.90 -35.01 “1¢.01 14,12 -10.22 -19,93 -14,12 -51.83
OVERALL STID DEV (S) 32.1 23.1 5,7 27.2 25.2 19.0 32.0 29.9
DVERALL RFI STD DEV, X 30.31 311.23% LS.17 36.21 23.%4 20 .80 1t.09 54.50
SINGLE S1D DEV, (SR) 21.4 30.9 13.9 27.6
ANAL YST FEL DEV, X 2t.76 315.11 14.00 34.93
HIGH YOUDFN PAIR S [ 5 [ 5 [ 5 6
NUPBFR OF DATA POINTS 14 1 13 1 1?2 1" 13 12
TRUE CONC (C) UE/L £32.90 48C0.C 422,17 t20,0 4%2.0 480.0 432,90 LRC.D
YEAN RECOVERY (X} 390,46 £79,2 J2t.2 3oG.4 399.4 ror. ¢ 43,7 157.9
ACCURACY(7ZREL ERROR) -9.59 “1L.76 -25.19 ~1P .66 =7.56 =1R,1} =20.64 ~2S.bhé
OVERALL ST1D DEV (S) 159.8 117.9 1(C.2 17¢.0 16€.4 9C.M 16%5.2 185.2
OVERALL REL SID DEV, X 4G.91 2A .80 .93 44,957 41,66 22.9C Le.0? 51,75
SINGLE SIP DEV, (SR) 59.5 91.3 1%4.¢ 1C7.8
ANALYSY FEL DEV, X 14,89 25.4C 2R.R9 3N, T

1 - DISTILLED WATER

2 - VAP WATER

3 = SURFACE WATER

4L = INDUSTRIAL EFFLUENT
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TABLE 7-14
EMVIRONMENTAL MONITORING AND SUPPORT LADORATORY
OFFICE OF RESEARCM AND DFVFLOPSENT
ENVIRONFENTAL PROTECTION AGENCY
¢+ EPA FETHOD £26¢ VALIDATION STUDY - PURGEABLES #4

STATISTICAL SUPMARY FOR TFTHACHLORQETHMENE ANALYSES BY WAIER TYPE

WATER 1 WATER 2 WATER 3 WATER &

LOW YOUDEN PAIR 1 2 1 2 1 2 1 2
NUMPER OF DATA POINTS 11 1 12 12 13 14 14 13
TRUE CONT (C) UG/ 9.C 10.¢ 9.0 10.0 °.C 1.0 9.0 10.0
MEAN RECCVERY (X) 161 1.3 9.9 to.1 10.4 12.1 1.1 9.5
ACCURACY(XREL ERROR) 1.82 1Y.56 9.91 C.83 15.40 20.93% 12.50 -5.18
OVERALL STD DEV (S) 1.1 1.4 1.7 2.5 1.8 1.9 2.9 2.9
OVERALL REL SVD DEV, X 11.Cn 12.65 17.07 24 .65 15.43 15.51 28.5AR 10.28
SINGLE STD PEV, (SR) 1.2 2.4 1.9 3.2
ANALYST REL DLV, X 11.04 2.86 16.71 32.28
MEDIUM YOUDEN FAILR 3 ) 3 4 3 4 3 4
NU%BER Of DAYA POINTS 12 1" 12 n 13 14 ts 13
TRUE CONC (C) UG/L 9s.0 17G.D 9%.9 11C.0 95.C 1"0,0 9%.0 1C0,0
WEAN RECOVERY (x) 1M1.7 106.6 9C.3 1912 101.¢4 105.6 86 .1 100.4
ACCURACY{IREL ERROR) 17.60 8499 ~L.k9 .24 8.7L S.&L -11.5%2 Ced0
OVFRALL STD D&V (S) 18,2 17.4 251 16.4 20.8 1¢.8 20.1 42.9
OVERALL KEL STC DEV, Y 16.7% 16.3% 27.1? 15.85 2Q0.48 15.909 2%.89 L2.72
SINGLE $T0 DEV, (SR) 11.° 17.13 16,5 32.0
ANAL YST PFL DFV, % 1m"c.r? 17.R7 12.01 34,71
HICH TOUDEN PAIR S é b} ] 5 [ 5 é
NUYBFR OF DATA POINTS 12 12 13 13 14 12 14 1L
TRUE (ONC (C) UG/L 40C.C 3¢3,0 £9%,0 160.0 470,0 36GC.0 400.0C 36C.0
MEAN RECOVERY (X) 4C7.2 186.9 171,83 1723.8 '58.8 196.2 3125.1 106.2
ACCURACY(XAFL FRROR) 1.21 1.92 -7.18 5.79 -10.31 10.76 -18.7¢ -14.93
DVERALL STD OFV (S) 56,2 k.2 12¢6,7 132.0 95,2 178, 4 99,5 8z.8
JVERALL REL STD DEV, % 13. 11 17.59 14,12 27.30 26.57 34.9) 3G.61 27.03
SINGLE S1D0 DeEV, (SR) 8.2 172.2 83.5 67.C
ANALYST REL CEV, X 131.69 27.45 22.12 21.22

1T = bISTILLED WATFR

2 - VAP WATER

Y - SUREACE WATER

& = JINODUSTRIAL FFFLUENT



TABLE 7-15

ENVIRONMENTAL MONITORING AND SUFFOPT LADPCRATORY
OFTICE OF FESEARCH AND DEVELOPMrENT
ENVIRONMENTAL PROTECTYION AGENCY
*s EPA METHOO £24 VALIOATION STUDY <~ PURGFABIES o-

STATISTICAL SUMMARY FOR TOLUENE ANALYSES BY WATER TYPE

7%

WATER 1 WATER 2 WATER 3 WATER &

LOW YOUDFN Pa]R 1 2 1 : b4 1 2 1 2
NUMBER OF OATA POINTS 12 12 13 1% 14 13 12 11
TRUF CONC (C) UG/L 13.5 15.0 13.5% 15.0 13.5 15.0 1.5 15.0
MEAN RECOVERY (X) 14,9 14,9 1%.6 18,1 15.4 17,7 15.5 15.9
ACCURACY(IPEL ERROR) 1C. 12 12.94 15.81 2C.38 1%.07 17.79 14,85 S.79
OVERALL STD DEV (S) 1.7 1.7 1.9 Set 2.6 t.7 3.C 2.8
OVERALL PFL STD DBFV, I 11.56 0. 12.22 30.12 17.03 Q.77 19.3¢9 17.66
SINGLE S1b DEV, (SR) 1.8 1.8 2.5 2.5
ANAL ¥ST REL DEV, 1 11.29 22.5S 15.71 15.82
MEDIUM YCUDBEN PalR 3 4 3 4 3 & 3 &
NUMBER OF DATA POINTS 12 11 192 13 14 113 13 13
TRUE CONC (C) UG/L 142.C 150.0 142.C 150.0 142.0 1€0.0 142.0 150.0
MEAN RECOVERY (x) 152.9 157.6 117,85 154.4 159,.8 152.8 140,.,4 147,46
ACCURACY(IPEL ERROR) 7.68 $.08% -3.13 2.95 12.51 1.88 -1.00 -1.62
OVERALL STD DEV (S) g ICe6 2.4 16.1 27,5 20.1 318.4 41,5
OVERALL REL STD DEV, 2 20.1} 19.39 2C.¢3 11.74 17.2% 13.15 27.29 2R.10
SINGLE Stp DEV, (SR) 12.7 22.5 16.1 33.5
ANALYST REL DEV, X PR 4 15.40C 10.27 2. 27
HIGH YOUDEN PAIR S [ b1 6 H 6 b 6
NUMBER OF DATA POINTS 12 " 14 14 14 14 1 12
TRUE CONC (C) UuG/L 60C.0C $45.0 600.0 540.0 600.0 S540.0 ¢00.0 540.0
MEAN RECOVERY (X) S16.7 9503 552.7 571.7 516.9 551.2 516.1 494.5
ACCURACY({IREL [RROR) -12,.89 AT -7.23 5.88 -10.51 2.07 -13,9» -R.42
OVERALL STD DEV (S) 159.4 71.7 178.1 155.2 175.3 14%.0 158,4 731.3
OVERALL REL STD DEV, X% 1C.86 11.78 T2.82 27.15 12.6% 27.%¢ 3s. 10 16.83
SINGLE STD PEV, (SR) 113.1 118.4 103.3 103.2
ANALYST REL DEV, Y 21,24 21,04 18,59 19,88

1 - DISTILLFOD WATER

2 - TAP WATER

Y - SURFACE WATFR

L = INDUSTRIAL EFFLUENT
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TABLE 7-16
ENVIRONMENTAL MONITORING AND SUPPORT LAROGRATORY
OFFICE OF RESEARCH AND DEVELOPYENT
ENVIRONMENTAL PROTECTICN AGEHCY
4¢ EPA FETHOD 624 VALIDATION STUDT - PURGEADLES o+

STATISTICAL SUPPARY TOR TRANS=-Y,2-DICHLOROETMENE ANALYSES HY WATER TYPE

wAatER 1 WATER 2 WATER 3 WATER &

LOM YOUDFHN PAIR 1 2 1 2 1 2 1 H
NUMBER OF DATA POINTS 14 1% 12 13 15 16 12 13
TRUE CONT (L) UG/L 5.7 4.5 5.0 4.5 Se0 4.9 S.0 4.9
“EAN RECOVERY (X) 5.1 4.9 Sa1 £.6 Sel 4.7 {.6 L.
ACCURACYI(XREL ERROR) 1,14 B.ét 1,33 1.37 2.67 .69 -B.83 2.14
OVERALL STPh DEV {S) 1.0 1.2 1.1 1.5 1.3 1.0 1.3 0.9
OVERALL REL STD DEV, X 18.96 6,546 21.C1 3,81 25,44 21.74 28,87 19,27
SINGLE S1® 0LV, (SR) C.R 1.0 G.9 0.9
ANALYST PEL DEV, X 16,47 T.59 18,24 19,68
MEDIU™ YOUDEN FAIR 3 A M 4 3 ) 3 [3
NUMBER OF DATA POJINTS 15 14 12 13 1¢ 15 13 13
TRUE CONC (C) UGL/L 75.2 ?71.0 75.0 71.0 75.0 71.C 75.0 71.0
MEAN RECOVERY (x) 79.8 55.4 8e,9 61.1 79.2 59.3 9.7 55
ACCURACY(IPEL ERROR) ¢.42 -21.91 13,26 -131.99 S.61 ~16.44 6.25 -21.96
OVERALL STD DEV (S) 12.9 12.0 1¢.4 15.2 16,5 11.¢ 12,0 18.7
OVERALL REL STO DEV, X 16,01 21,71 19,29 24,R8 1R.32 19.13 15.07 33.80
SINGLE STb bEV, (SR) 12.10 7.2 10,3 1.4
ANALYSY REL DEV, X 17.28 23.55 14,28 16.8%
HIGH YOUDEN PAIR ] 6 ] 6 ) [ b] ]
NUMBER OF DATA POINTS 15 15 12 13 14 1t 12 13
TRUE CONC (C) UG/L 270.0 300.0 21C0.0 100.0 270.0 30C.0 270,0 300.0
MEAN RECOVERY (x) 284, 3111.% 28243 3209 253.3 123.0 27,7 100.9
ACCURACT(XPEL ERROR) 5.29 2.81 4.55 13.49 -6.20 7.66 Q.63 n.31
AYERALL ST1b DEV (5D 61,9 57.1 2.6 $9.3 29.% 52.0 4.7 81.?7
OvFRALL REU STH DEV, X 21.79 18,183 9.79 1742 11.%9 1¢.12 15.35 27.18
SINGLE STD DEV, (SR) 42.2 3.4 SCed 73.%
ANALTST REL DEV, X 14.17 1C. 72 17.49 25.¢7

T - DISTILLED WATER

2 - TAP WATER

3 - SURFACE WATFR

4 ~ JINDUSTRIAL EFFLUENT



TABLE 7-17

ENVIRCHNMENTAL MONITORING AND SUPPORT LAPORATORY

o]

FRICE OfF

RESEARCH AND DEVELOP™ENT

ENVIROMMENTAL PROTECTION AGINCY

EPA METHOD 624 VALIDATION STUDY ~ PURGELAPLES o9

9%

STAVISTICAL SUMFARY FOR TRANS-1,l-DICHLOROPROPENE ANAL;S!S BY WATER TYPF

walER 1 wATER 2 MATER 3 WATER &
LOW YOUDEN PALF 1 2 1 e 1 2 1 2
NUMBFR OFf DATA POINTS 1" 12 12 12 1" 11 12 12
TRUE CONC (C) uG/L 9.6 10.4 LY 1.4 9.4 1.4 9.4 1G.¢
MEAN RECOVERY (X) 7.7 B.4 7.2 B.0 9.9 9.2 7.6 B.4
ACCURACYC(XIREL ERRQR) -17.60 -19,C07 ~22.52 -23.1¢ 1.06 =11,45 -19,50 -18,85
OVERALL S7D DEV ($) 1.9 2.2 2.0 2.3 2.5 2.3 1.1 1.5
OVERALL Skl STD DEv, X 2L.49 2%.83 2F .06 2R.32 26,063 2%5.28 16,33 17.22
SINGLE SYD DEV, (SR) 1.2 240 1.5 1.0
ANAL YST REL DEv, X 14,25 2992 15.97 12.84
PEDIUM YOUDEN PAIR 3 [ 3 [ 3 4 3 4
NUPHER OF DATA POINTS 1 1 1M 13 " 11 12 12
TRUE CONC (C) UG/L 99.0 104.,0 99.0 104.0 99 .0 10440 99,0 104.0
MEAN RECOVERY (x) 38,7 28,6 77.9 95.9 27.1 10C.6 84,8 88.¢8
ACCURACYCZREL ERROR) =10.42 =14.0¢ =21.¢7 -7,80 -1.97 -3,29 -14,30 =14 .80
OVERALL STD ODEV (S) 11.5 17.9 16.7 254 25.5 25%.7 17.9 16.8
OVERALL PEL STD DEV, I 12.99 N2 21,41 26,54 26423 25+%% 21,11 18,92
SINGLE STD DEV, (SR} 8,2 10.9 10.6 1644
ANALYST REL DEV, X 9430 12.57 16.77 1P.94
HIGH YOUDEK PAIR b} é 3 ] S é 5 [
HUMBER OF DATA POINTS 12 12 11 13 1% 11 12 12
TRUE CONC (C) UG/L £16.0 174,C 41¢.C 1724.0 41¢6.0 3174.0 £16.0 17400
MEAN RECOVERY (X)) 2295.2 257.8 151.1 i86.3 3315.2 3111.1 130, 290,46
ACCURACYIIFEL ERROR) -21.%4 -31.13 -15.60 -23.44 -19,42 -1¢.82 -20.606 -22.3C
OvVERALL STD DEV (S) 89.2 105.1 88,2 8.4 Thaed 70.7 78.5% 61.2
OVERALL REL STD DEV, 2 27.43 «0.81 25.12 27,38 22.79 22.73 23.77 2v.C6
SINGLE STD DEV, (SR)Y £S.8 L9,7 ¢3.¢ £9.2
ANALYSY REL OEV, X 29.44 15.¢0 19.55% 15.8¢

- OISTILLED WATER

TAP WATER

- SURFAUE WATER

- JNDUSTRIAL €FFLUENT
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TABLL 7-18
ENVIRONMENTAL RONITCRING AND SUFPORT LACORATORY
OFFICE OF RESEARCH AND DEVELOFMENT
ENVIRONPENTAL PROTECTICN AGENCY
#4 tPA FEVHOD 624 VALIDATION STUDY - PURGEABLES ¢

STATISTICAL SUPMARY FOR TRICHLOROETHENE ANALYSFS BY WAIER TYPE

WATER WATER 2 UATER 3 WATER &

LOM YOUDEN PALR 1 2 1 2 1 2 1 2
NUFBER OF DATA POJNTS 1 1" 112 13 13 13 12 12
TRUE CONC (L) UGFL 6.1 5.4 6.0 Set t.0 5.4 6.0 Sek
MEAN RECCVERY (X) 7.9 B.4 7.3 7.6 8.7 8.8 6.7 r.8
A{CURACY(XREL ERROR) 11.3¢6 S4.08 22.44 41,17 44,3 62.%4 12.2 45.22
OVFRALL STD DEV (S) 1.9 1.7 1.3 2.1 2.3 2.9 1.4 1.8
OVERALL PEL STD DEV, X 18.77 2C.%5 17.65 27.33 26.53 33.91 20.20 48,02
SINGLE €10 DEV, (SR) 1.4 1.4 2.3 2.4
ANRLYST REL DEV, 1 172.73 18.54 €5.92 32.41
MEDIUM YOUDEN PAIR L] & ] 4 3 4 3 4
NUMBER OF DATA POINTS 9 1 13 14 13 13 13 13
TRUE CONC (C) UG/L 7.0 86,0 9C."” 86.0 97.0 6.0 90.0 6.0
MEAN RECOVERY (X} 10C.8 941 9%.2 2.2 102.9 10C.5 87.2 ¢, 4
ACCURACTYIXREL ERROR) 12.01 9.48 S.7L 7.19 14,38 16,78 -3. 11 12,12
OVERALYL STO DEV (S) €.3 11.8 2.2 18.3% 2%.0 16.9 19.1 35.3
OVERALL REL STC DEV, X L e29 12.49 28.5¢ 19.9C 22.%9 16.84 21.86 36.59
SINGLE STD rEv, (SR) 7.C 20.1 12.9 21.7
ANALYS? REL DEV, % 7.2C 21,49 12.6% 23.¢8
HIGH YOUDEN PAIR s [ 5 é 5 ] H [
NUMBRER OF DATA POINTS 10 1C 14 14 13 12 13 13
TRUE CONL (C) UG/L T4 360.40 324.0 360.0 324.0 360.0 324.C 36C.0
MEAN RECOVERY (Xx) 351,13 33¢.5 33C.? 395.4 ric.2 3¢2.0 1pR,3 351.7
ACCURACT(XREL ERROR) Ba4d -6.51 -4.09 9.84 “4.27 -5.M -4.85 -2.30
OVERALL STD PEV (S) 2¢.? 77.3 2¢.0 118.3 7.2 54.8 99,4 138.4
OVFRALL REL STD DEV, T 7.48 22.986 26.4 29.92 23.817 16,0) 1.9 39,34
SINGLE STb DFV, (SR) £4.5 5,1 S2.4 71.6
ANBLYST REL DEV, X 12,77 2t 186.1¢4 21.70

1 - DISTILLED WATER

2« TAP MATER

3 = SURFACE WATER

4 = INDUSTRIAL EFFLUENT
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TABLE 7-19

ENVIRCNMENTAL MONTTORING AND SUPPORT LAPORATORY
OFFICE OF RESEAR(CH AMD DFVYELOPMENT
ENVIRONMENTAL PROTECYION AGENCY
oo EFPA FETHOD 624 VALIOATION STUELY - PURGEAUDLES e»

STATISTICAL SUMMARY FOR TRICHLOROFLUORCMETHANE ANALYSES BY WATER TVYPE

WATFR 1 WATER 2 WATER 3 WATER &
LOW YOUDFN PAIR 1 2 1 2 1 2 1 2
NUMDER OF DATA POINTS 10 11 16 10 11 11 " 1
TRUE (ONC (C) UsIL g.C 7.2 2.3 7.2 8.0 .2 8.0 1.2
MEAN RECOVERY () . BeS 7.3 7.% 1.7 T.% b.4 2.0 7.6
ACCURACY(XFEL FRPORY ¢.12 1.M =2.75 T.84 -1.02 -1C.73% 0.57 S.27
OVERALL STD DRV (S) 2.1 2.4 2.2 2.4 2.7 1.9 1.6 1.6
OVERALL PEL ST bEV, X 24,54 3.4 27.78 30.71 t31.49 29.64 20,37 20,4
SINGLE STD DEV, (SR) 1.1 2.1 1.8 0.5
ANALYST REL OFV, X 14.01 26.70 24,58 6.78
MEDIUM YOUDEN PALR ! [ ? & 3 4 3 4
NUFBER OF DATA POINTS " iC 1 1% 1 1" 11 1
TRUE CONC (C) VG/L 120.C 114.C 12C.0 114.0 120.0 11e.C 120.0 114,90
MEAN RECOVERY (X) 128.% R3,? 130,.4 87,4 11C.5 9.0 114,9 89,8
ACCURACY(IPEL ERROR) 7.C8 -2¢.¢61 8.64 -2'.3%}) ~7.91 -21.97 14.07 -21.29%
OVERALL 5%0 DEV ($) 40,17 3.1 b | 3.2 29.5 27.1 32.1 29.0
OVERALL REL STD DEV, I 1.9 39.%2 25.57 37.94 26.89 10,951 23.48 32.%1
SINGLE STD BDEV, (SR) ¢9.4 22.9% 23.4 22.1
ANAL YST FEL DEV, X 27.L8 tC.82 21.47 19.47
HIGH YOUDEN FPAIR S [ S 6 ] [ S [
NUMBER OF DATA POLINTS " 1" 11 11 1 " 1" 11
TRUF CONC (C) UG/L Lve.r 480.0 £32.0 «f0.0 432.0 ¢€80.0 432.0 48C.0
MEAN RECOVERY () 36%.2 SCe.7 442.0 5C2.3 328.7 “L7,4 43t 515.2
ACCURACYIXREL [RROR) ~15.47 Se1% 2322 L.be ~23.%92 ~6.F0 =0.27 7.13
OVERALL STD DFV (S) 131.8 17¢.2 12¢.9 163.0 145,8 8.7 102.1 15¢.2
OVERALL PEL STO DEV, X 3617 34,91 29.37 32444 48,398 22.07 23.69 3I0.31
SINGLE STD DEV, (SR) 1¢C.7 79,4 127.4 127.2
ANALYST REL DEV, X LPL ] 16,71 32,P2 26.89

1 - DISYILLED WATER

2 - TAP WATER

3 ~ SURFALE WRTER

& - INDUSTRIAL EFFLUENT
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TABLE 7-20
ENVIRONMENTAL FONDIIORING AND SUPPORT LARORATORY
OFFICE OF PESEARCH AND DEVFLOPMENY
ENVIRONPENTAL PROTECTION AGENCY
*e EPA METHOD 624 VALIDATION STURY -~ PURGEADLES »o

STATISTICAL SUMMARY FOR 1,1-DICHLOROETHANE ANALYSES MY WATER TVPE

WATER 1 WATER 2 MATER 3 MATER &

LON YOUDEN PALR 1 Fd 1 2 1 2 1 2
NUMBER OF OATA POINTS 14 1 1M 12 13 13 15 15
TRUE CONC (L) UGHL 1C.R 12.0 1C.¢8 12.C 1C.8 12.G 10.8 12.0
MEAN RECCOVERY (1) t2.0 12.5 10,9 12.4 1.8 13.0 1.4 13.2
ACCURACYCIRFL FRROR) 11.3F L.38 G.t& 3.40 Qb7 R.27 S.80 9.83
OVERALL STD DEV (S) 2.5 2.3 2.0 2.9 2.9 2.2 1.8 3.7
OVERALL REL STD DEV, X 26.¢9 18.63 18 .68 23.71 24,38 16,61 13,01 28,10
SINGLE STD DEV, (SR) 1.6 1.6 PEL] 2.8
ANALYST REL DEV, 2 1Z.%7 11,98 10.67 20.89
“EDIUM YCUDEN FAIR 3 4 3 4 3 ) 3 3
NUBER OF DATA POJNTS 14 12 11 1 1 1" 15 15
TRUE CONC (C) UG/L 114,0 120.0 114.0 12C.0 114.0 120.0 114 .C 120.0
MEAN RECOVERY (x) 11¢.7 §4.2 122.2 98.7 125.0 107.3 12541 107.6
ACCURACY(XREL ERROR) 2.34 =21.47 7.22 =17.?7 9.65 -10.55% 9.77 -10.37
CVERALL STD bDEV (S) 20.8 15.2 17.5 15.4 20.7 15.9 22.¢ LR XY
OVERALL REF STO ODEV, X 17.87 14.00 14.35 15.68 14.52 14,77 17.89 32.35
SINGLE $TD OEvy (SR) 17.3 19.2 164 26.1
ANALYST REL DEV, X 16.%6 17.36 ’ 12.4C 22.40
HIGH YOUGEN PAIR S [ b [ S [ 5 [
NUFBER OF DATA POINTS 13 14 12 12 171 12 14 15
TRUE CONC (C) UG/L LBC.0 £v2.0 480.0 412.0 480.0 432.0 480.0 $12.0
MEAN RECOVERY (x) $24.3 444,0 S0,y 467.5% 449,5% 455.6 S11.5 473.9
ACCURACY{YREL ERRQOR) 9.22 2479 £,23 8.22 -£.35% S.46 6458 9.70
DVERALL SID DEV (S) 70.¢ 76.5 $7.0 8.7 52.9 4.3 101.8 122.8
OVERALL REL STD DEV, X 13.43 17.22 10.40 16.63 1.1z 9.73 19.87 28.01
SINGLE sTb pEv, (SR) £L,9 89.8 49,4 114,.,8
ANALYST REL DEV, 3 13,40 16,42 tC.92 23.10

T - DISTILLED JATFR

2 - TAP NATER

3 - SURFACE WATER

L - INDUSTRIAL FFFLUENT
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TABLE 7-21
EMYIRONMERTAL MONTITORIKG AND SUPPORT LAPORATORY
OFF1{E OF RESEBMRINW AND DEVELOPPMEN]
ENVIRONMENTAL PROTECTION AGENCY
se FPA PETHOD €24 VALIDATION STUDY - PURGEABLES o+

STATISTICAL SUPMARY $0R 1,1-D1CHLOROETHENE ANALYSES BY WAVER TYPE

WATFR 1 VATER 2 VATFR 3 WATER &

LOW YOUDEN PATR 1 2 1 2 1 2 1 2
NUMBER OF DATA POINTS 14 14 1C 12 13 14 1 1
TRUE CONC (C) UG/L | 7.2 8.0 7.2 B.C T2 &8,0 7.2
“EAN RECOVERY (n) S.4 8.9 F.9 LY 9.2 8.1 7.6 8.3
ACCURACY(XREL FRROR) 17.02 2Y.51 11.09 311.25 15.10 11.9% -5.57 1%.22
OVERALL STD DEV (S) 3.7 3.7 1.1 Lo 2.2 2.9 1.¢ 2.7
OVERALL F[L STD DEv, X 39.16 ‘1,84 12.77 LB ,40 23,38 35,04 19.09 12.63
SINGLE STD DEV, (SR) 2.6 3.2 2.2 1.5
ANAL ¥ST REL DEV, T 2P .10 35.02 25.36 182,94
MEDLUM YCUDEN PALIR 3 4 3 4 3 & 3 13
NUMBER OF DATA POINTS 19 14 12 13 13 14 12 12
TRUF [ONC (C) UG/L 12G.0 114.0 120.0 114.0 12¢.0 114.0 12¢.0 114.0
MEAN RECOVERY (x) 1201 5.3 119.9 79.1 111,80 RS.Y 10%.4 65.5
ACCURACYCXREL FRROR) 0.0¢ -33.97 -0.2N0 -30.45 -4.79 -2%5.13 -12.13 -%2.51
OVERALL STD DEV (5) 1,7 13.4 28.¢6 1641 17.3 12.2 14,8 2C.S
OVERALL REL STD OFV, 1 e, 17,85 23.88 20,58 15,43 14.30 14.04 31.22
SINGLE STD DEV, (SR) 27.9 2.6 13.7 19.C
ANALYST REL DEV, X 28,55 22.7% 13.r8 22.22
HIGH YCUDEIN PAIR 5 [ 1] [ b [ 5 [
NMUMBER OF DATA POINTS 15 15 12 12 13 1N 13 12
TRUE CONC (C) uG/L £32.C £80.0 £32.90 480,00 L32.0 420,00 £32.0 480.0
MEAN RECOVERY (X} 499.1 585,7 L34,3 524.8 L34,2 533.1 435,2 L45.7
ACCURACY(IREL ERROR) C 15,958 22.7) Ce52 9.34 0.5C 11.C8 0.7) ~7.%%
OVFRALL STID bDEV (S) 221.6 282.6 97.7 1192.7 120.8 152.% 119.5 A1.1
OVERALL REL STD DEV, 1 LL.Y9 L8,2¢ <34 28,44 7,83 29.5% 2747 18,20
SINGLF STD DPEV, (SR) §2.46 60.4 75.9 104,9
ANALYST REL DFV, X 1708 12.59 15.69 23.R1

1 - PISTILLED wWaleRw

2 - TAP UATER

3 - SURFACE WATER

& - JNDUSTRIAL EFFLUENT
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TABLE 7-22
ENVIRCNMENTAL MON]JTORING AND SUPPORT LANGRATORY
QFFICE OF RESEARCH AND DEVELOP®™ENT
ENVIRONFENTAL PROTECTION AGENCY
#s EPA METHOD €24 VALIDATION STUDY ~ PURGEABLES ¢+

STATISTICAL SUMPARY FOR 1,71, 1-TRICHLOROETHANE ANALYSES BY WATFR TYPF

uATEP 1 VATER 2 WATER 3 VATER &

LOW TYOUDEN PalrR 1 H 1 F4 1 2 1 2
NU"I' FR OF OATA POINTS 13 1 13 13 13 14 11 1
TPreg CONC (C) VG/L $.0 10.0 9.7 1C.C 9.0 1C.0 9.0 10.0
PFAN RECOVFRY (X) 1C.C 11,7 S.3 10.9 2.1 10.7 9.8 10,7
4 _CURACTYLIREL ERRQOR) 11.¢2 17.3¢ 2.91 8.62 1.37 6.64 9.29 7.18
JVERALL STD DEV ($) 1.7 1.9 1.9 242 1.2 29 2.0 1.8
OVFRALL REL STD OEV, X 18,08 16,14 20.73 204,32 13.06 6,99 20,067 16,44
SINGLE STo OEV, (SR) 1.1 1.5 2.0 1.0
ANALYSTY fEL DEV, I 1C.26 14,70 20,1¢C 9.72
MEDIUM YOUCEM PATR 3 4 3 4 3 4 3 &
NUFBFR OF DATA POINTS 12 1? 13 14 15 15 te 12
TRUE CONC (C) UGZL 9%.0 100.0 95.90 10C.0 95.C 100.G 95.0 100,0
FEAN RECOVERY (X)) 1e.s 87.9 11¢,1 90.7 104.7 9%.8 95%.0 90.2
ACCURACYC(XREL ERROR) 16.3¢ -12.12 20.09 ~9.2¢8 MW.23 -4.19 -9.00 -9.78
OVERALL S10 DEV (S) 15.% 21,1 rARS] 23.7 2%.5 22.6 20.5 2.6
OVERALL REL STD ODEV. 3 13.84 2t.re 18.88 26412 24.33 23.54 21.5¢6 26,14
SINGLE ST6 BEV, (SR) 1.5 19.4 19.8 16.9
ANALYST HEL DEV, X 10.59 18.99 19.74 18.28
HIGH TOUDEN PAIR S [ 5 [ s [ b] ]
NUMBER OF DATA POINTS 14 14 14 14 15 15 11 12
TRUE CONC (C) UGFL 4CC.C 360.0C 4C0.C 340.C L00.0 36C.0 40G.0 3s0.0
MEAN RECOVERY (X) £5¢.7 3186,.9 LESe 411,1 37%.0 37¢.8 3192.6 390.9
A{CUQACY(XREL ELRROR) 14.18 7T.48 1e¢.27 14.18 -6.26 c.10 -g.061 8.7
OVFRALL SVD pEV (S) 106, 81.1 L. 94,0 136.06 5.9 924 93,9
OYERALL REL S1D DEV, X .22 20,95 22.8"0 22.87 LYY i2.67 2%.29 24.02
SINGLE S1D DEV, (SR) $t.7 RR.9 93.% 64,2
AHALYST REL PEV, X 12.2% 20.29 24.93 1¢.3C

T - DISTILLED WATER

2 - 1AP WATER

3 - SURFACE WATER

& - INDUSTRIAL EFFLUVENT
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TABLE 7-23
[ANVIRCNMENTAL PONJTORING AND SUPFCORT LARORATQRY
O¢Er)JCE OF QESFARCH AMD DEVELNPMINT
ENVIRCAPENTAL PROTECTION AGENCY
se EPA METHOD €24 VALIDATION STUDY - TURGEABLES <o

STATISTICAL SUMNARY FOR 1,1,2-TOICHLORCETHANE ANALYSES AY WATER TYPF

WATER 1 wATER 2 WATER 3 VATER &
LOW YOUDEN PALK 1 2 1 Z 1 2 1 2
NUMRER OF DATR POINTS 1 1! 1: 1? " 12 12 13
TRUE CONC (C) UG/L 1C.R 12.0 10,5 12.0 17.¢ 1¢.0 w,r 12.6
MEAN RECOVERY (X) 12.7 12.9 12.) 14.9 13.0 1.5 1.2 13.7
ACCURACYCXPEL ERROR) 11.3¢ 7.F8 11,42 4.4 20.12 12.92 be09 1L.10
DVERALL STD DEV (S) 1.9 2.7 1.5% ‘.7 1.7 2.3 1.3 2.6
OVERALL PEL STR DEV, X 16.22 27.62 12.67 11,57 12.94 17.01 11,42 17.84
SINGLE $STO DEV, (SR) 1.9 3.0 1.8 . 2e3
ANALYST PEL PEV, Y 14,85 22.17 13,90 18.33
MEDIUM YOUCEN PAIR 3 4 3 4 3 4 3 4
NUMPER OF DATA POINTS 12 1 12 17 13 13 13 13
TRUE CONC (C} UG/L 114.0 10,0 114,20 120.C 114.9 120.0 11¢.0 1290.0
MEAN RECOVERY {X) 124,5 121.8 120.2 1:C.¢ 121,10 137.% 15,5 134,9
ACCURACY(XFEL ERROR) 9.2C 1,46 5.42 9,08 16.66 1L,.58 1.1C 12.38
OVERALL STD DEV (S) 9.1 14.3 ¢2.3 12.? 2.0 17,8 12.0 28.6
OVERALL REL STD DEV, Y 7.20 11,48 18,55 9.8 20.33 12.97 10.3¢ 21.18
SINGLE €10 bEv, (SR) 19.2 1E.8 18,2 21,58
ANALYSY PEL DEV, X 9.C8 14.9¢8 13,42 17.17
MIGH YOUDEN PALR 5 ¢ 5 é 8 6 5 6
NUFBER OF DATA POINTS 14 13 1; 13 13 1 15 13
TRUE (O4C (() uG/L tH0.0 £¥2.90 LBC.C 432.C 4t .0 4'2.G 430.¢C +3:.C
MEAN RECOVERY (X} (38,0 38C.9 Ler,? Le?,7 LL6,3 417,46 L61,9 LC1.,0
ACCURACY (YREL ERROP) -8.7% ~1¢ .47 ~6.72 T 04 ~7.4Y -*.%¢ -3.7? -?.1?
OVERALL $YD DEV (S) 115.¢ R7.8 6C. ¢ 83,4 160.% 18,7 103.1 130.8
OVERALL FEL STD DEV, Y 26.35 2t.%3 13,48 18.4 22.61 26,04 22.31 32,62
SINGLE S1D DEV, (SRKR) 7645 44,9 T16.4 79.9
aNELYST Rttt DEV, X 19.16 12,02 17.73 18,52

V' = DISTILLFD WATER

2 - TAP WATER

T - SURFACE WATER

4 = INDUSTRIAL EFILUENT
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TABLE 7-24
FNVIRCHNMENTAL PONITORING AND SUPFORT LAPORATORY
OFFICE OF RESEARCHM AND DFVFLOP™ENT
CHYTRONFENTAL PROTFCTION AGENCY
oo LFA METHOD £74 VALIDATION STUDY = PURGFARLES oo

CSTATLISYICAL SUFPARY FOR ¥ ,71,2,2-TETRACHLOROFTHANE ANALYSES OF WwATER TYPF

WATER 1 watEw 2 WATER ! SATER &

LOW YOUDEN PaIR 1 ? 1 2 1 2 1 2
HUMBER OF DATA POINTS 13 2 1 12 12 12 13 14
TRUE (ONC (C) UG/L 15.2 1?2.C 15.0 17.0 15.0 17.0 15.0 17.0
“EAN RECOVERY (x) 16 14.°7 15, 15.7 17.3 14.8 14.7 1.8
ACCURACYIYREL ERROR)D 5.92 -1,82 1.95 =7.5C 15.2* -1,42 11,3t -12.73
OVERALL STD DEV (S) S.C 246 3.5 245 53 47 2.5 b2
OVFRALL PEL SID DEV, T 30.57 15.26 22.5%9 14.013 0.7 F{ %19 27.1% “2.7
SIMGLE S1D DEV, {(SR) 1, 2.8 1.5 Lot
ANSLYST FEL DEV, X 2C.F2 17.87 20.91 9.2
YEDIUM YOUDEN PATR 3 4 5 [3 3 4 3 1
NUZDFR OF DATA POINTS 14 12 14 B B 13 " 1« ¢
TRUE CONE (C) UG/L 162." 175,0 1¢2,n 17¢.0 182.C 170.0 162.0 170.0
MEAN RECOVERY (X) 161.4 162.5 152.2 16542 171.¢ 175.4 135,10 167.¢
ACCURACY(IPEL £AROR) -C.34 -4, Le ~6.02 -2.03 7.07 1,20 -15.99 -1.42
OVERALL STD DEV (S) 29.°7 1.9 “C.9 3%.2 17.9 15.¢ 41.9 52.0
OVERALL REL STD OEV, X 1£.49 19,61 26.k6 ¢1.3¢ 21.8¢4 ¢0.25 0. 82 3t.04
SINGLE SIp DEV, (SR) 2244 21.9 19.¢ St
ANALYST PEL DEV, Y 1*,PS 13.78 1,32 IS, 48
HIGH YOUDEM PAIR H ¢ S ¢ S B S é
HUMBER OF DATA POINTS 1 1" " 13 13 1 14 14
TRUE C(ONC () UG/L 68C.C 612.0 BEr O 612.0 &00.C t12.6 ¢80.n ¢tz.0
MEAN RECOVERY (X)) SPJ.2 SR7,7 SRQ.S 562.2 624,84 593.0 SL6.5 $35%,.8
ACCURACY(XOFL FRROR) “14.60 -1,97 -135.31 -8.1% -E.18 -T. 11 -1¢L.69 -12.45
OVESALL STD DEV (S) 151,95 175.5 15,7 111.¢C 142.3 113.1 163.2 162.8
OVERALL PFL STD DEV, 2 2¢.11 17.¢4 268 .13 23.30 f2.78 19.n8 25.81 1. %8
SINGLE STO BEV, (SR) 1M 1C2.¢ 167.2 204 .4
AHALYST PFt DEV, I 19,75 V7L.BS 17.61 57.09

1 = DISTILLED WATER

2 = TAP WATFHR

1 - SURTACE #AT(R

& = INpUSTRYAL FFFLUENT
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TABLE 7-25
ENVIRONTENTAL MONITORING AND SUFPURT LAEORATQRY
OFFf1CE O RESEARCH AND DEVELOPFENT
FNVIRONMENTAL PROVECTION AGENCY
s+ EPA WETHOD 624 VALIDATION STUDY - PURGEABLES 9

STATISTICAL SUMMARY FOR 1,2-DICHLOROBENZENE/I ,A-DICHLOD ANALYSFS RY WATER TYPE

WATER Y wATER 2 WATER 3 WATER &
LOW YOUDEH PAIW 1 2 1 2 1 2 1 2
NU4RER OF DATA POJNTS 10 1" 9 9 10 10 1 1
TRUF CONC EC) UG/HL 16.0 16,3 1¢.0 15,3 14,7 1643 16,0 16.3
MLAN RECOVERY (X) 1£.9 22.5 2C.8 20.1 22.% 22.6 21.3 19.8
ACCURACY(IREL ERROR) 18,09 25.71 30.C7 21,52 40.56 IR, 90 13,35 19.99
OVEPALL STD DFV (S} 3.8 5.4 Tl S.4 11,3 .9 10.2 10.0
OVERALL REL STD DEV, X 19.90 26.28 34013 26.69 50.31 21.53 L7.88% 5t.04
SINGLE STD DEV, (SR) 2.9 4.8 [ X%3 1.7
ANALYST REL DEV, Y 14,87 23.064 28,42 37.5¢%
MEDIUM YOUDEN PALIR 3 4 3 4 3 4 3 L
NUMBER Of DATa POINTS " 10 10 L1y 10 10 " 10
TRUE CONC (C) UG/IL 200.0 270.0 2Cr.D 203.0 2C2.0 27C.0 200.0 200.9
MEAN RFCOVERTY (X) 12°7,9 188.5% 209,55 188,9 234,59 18R.8 193,4 210,13
ACCURACY(XRFI ERROR) -5.%9% =575 La.T7 -%.53 17.26 -5.61 ~3.0 5,15
OVERALL STD dev (S) 72.1 63.4 7C.9 6%.% 10¢,.7 51.0 83.9 51,4
OVERALL REL STB DEV, T 18.17 31,612 13,88 3L .69 4L .63 2%.09 £31.34 24,42
SINGLE S1D DEV, (SR) 46,2 %9.0 72.4 49.8
ANALYST REL DEV, % 24,08 29.59 34,21 24.60
HIGH YOUBEN PAIR 5 [ 5 [ S [ 5 )
NUSER OF OATA POINTS 1" 1 10 10 10 10 1 11
TRUE CONC (C) UG/L 778.0 780,97 71P.0 780.0 778.0 780.0 778.0 78G.0
MEAN RECOVERY (X) 7R1.8 7T18.6 721.1 825.3 783.1 ¢70.2 713.3% 782.7
ACCURACY(XIREL ERROR) 0.49 -7.P7 -7.32 S.81 0.65 -14,07 -Re32 -6.07
OVERALL SI1D DEV (S) 184, ¢ 160.7 Z89,8 28.3 1£62.9 190, 4 221.4 158.¢
OVERALL REL STD DEV, X 2l.o0 22.%6 40,22 19,77 2C.69 2R.41% 31.04 21.65 -
SINGLE S1D DEV, (SR) 1481 309.4 127.8 193.5
ANALYST REL DEV, X 10,74 42,02 17.59 2t.76

1 -~ DISTILLED WATER

2 - TAP WBMTER

3 - SURFACE WATER

4 = INDUSTRIAL FFFLUENT



TABLE 7-206

GFFICE OF

FMVIRONMENTAL MCNITORING A

RESEARLH

ND SUPPORT LAFORATORY
AND DEVELOPMENT

Gs

FNVIRONMENTAL PROTECTION AGENCY
“4 EPA METHOD 624 VALIDATION STUDY = PURGEARLES #e

STATISTICAL SUMMARY FOR 1,2-DJ(HLOROETHANE ANALYSES DY WATER TYPE

WMATER 1 WATER 2 WATER 3 WATER &

1OV YOUDEN PATP 1 2 1 2 ] 2 1 2
NU“EER OF DATA POINTS I ] 14 12 12 14 11 14 13
TRUE CONC (C) uG/L 9.9 1.0 9.7 1.9 9,7 1.0 9.9 11.0
MEAN RECOVERY (X) 1n,9 11,3 9.8 11,5 1.4 1.5 9.2 11.5%
ACCURACY(XRFL FREQR) 10.10 2.86 -uet? t.PS 15,00 4,90 -7.1¢% &.6%
OVERALL STD pev (5) 1.° 2.6 2.1 1.6 L7 2.7 3.5 2.9
OVERALL REL STD DEV, X 1,63 23.0 21.87 14.13 41,18 27.48 17.5¢ 25.26
SINGLE SIp DEY, (SR) 1.6 1.7 2.7 2.4
ANALYST “EL DEV, X 14.28 15.99% 23.57 22.99
MEDLUM YOUDEN FAIR s 3 3 [3 3 4 3 4
NUFDER OF OATA POINTS 15 14 13 14 13 14 13 13
TRUE CONC (C) uG/L 10¢.C 19,9 1C4.0 110.0 1€4.0 110.0 194,0 110.0
MEAN RECOVERY (x) 1mnz.n 94,9 119.R 99.5 121.1 1IN7.4 110.7 QR,7
ACCUPACYLYREL ERROR) 12.4H4 ~11.90 15.16 -9.56 16.43 ~2.40 6.49 -10.23
OVERALL STD DEV (S) 19.4 27,5 23,7 22.2 21,2 19.5 15.% 274
OVERALL REL STD DFV, X 16.5F 2R.3S 1G.61 22.11 12.47 1P.16 15.99 27.75
SINGLE STp DEV, (SR) 22.7 26.% 17.2 17,4
ANALYST REL DEV, 1 21.19 2%.77 15.09 t4.61
HIGH YOUDEN PAJR 5 6 S & 5 6 . 5 [
NUMYER DF DATA POINIS 15 1% 11 14 11 1¢ 13 13
TRUE CONC (C) UG/ L4z ,0 3108.0 ¢uC.0 308.0 LL0,n 396.0 La 0 196.0
“EAN RECOVERY (2) L4689 407.4 467,0 ¢39,2 t12.4 47010 440,10 419,13
ALCURACYIIREL ERFOR) 6.57 2.92 bell 1C.85 “6.28 t.C3 0.03 S.82
OVEMNELL STD DEV (S) 1GY.7 1P ] LP,.9 78.1 67.1 RRr.2 67.2 R2.6
OVERALL REL STD OEV, X 22.12 15,23 10.48 17.80 16.28 22.04 15.26 19,70
SIuGLE STD DFV, (SR) ¢l 59 6245 53.0
ANALYST HEL DLV, X 13.¢9 13.05% 15.39 12,38

1 - DISTILLED WATER

2 - TAP WATER

3 - SURFACE WwETER

& - INDUSTRIAL FFFLUENT
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TABLE 7-27

tNVIKQNMENTAL MONTTORING AND SUPFORT LAHORATORY
CFEFICE OF PESFARCH AND DEVELOFYEN
FEHVIPONMENTAL FROTECTION AGENCY

ee EPA METHOD 624 VALIDATION STUDY - PURGFALLES oo

STATISTICAL SUMMARY FOR 1,2-DICHLOROPROPANF ANALYSES BY WATER TYPF

WATER 1 WATER P4 WATEPR 3 wWATER &

LOW YOUDEN PATR 1 2 1 2 1 2 1 2
NUMHER OF ODATA POJINTS 12 12 12 13 13 1?2 12 12
TRUE CONE (L) UG/L 13.% 15.0 13.5 15,0 1.9 1%.0 135,59 15.0
mg AN RECOVERY (Xx) 17.5 19.9 17.9 18.2 19.8 19.1 15.6 18.4
ACCURACYEIREL ERROR) 29.43 32.72 22.78 21,11 XX 27447 15,8C 23.83
OVFRALL STID DEV {5) 2.6 3.2 2.6 2.9 .6 2.6 4.0 2.9
OVERALL REL STD DEV, X 14.8¢ 16,07 14,65 15.94 12.19 13.45 25.17 15.8¢4
STHGLE SIC DEV, (SRA) 1.8 2.8 2.4 3.1
ANALYST REL DEV, X [y 15.32 1C.R7 18.0¢
MEDIUM YOUDEN FAIR 3 4 3 4 3 4 3 &
MUMBER OF DATA POINTS 12 11 n 13 13 mn " 14
TRUE CONC (C) UG/L t42.7 15C.0 1£42.0 10.0 142.0 150.0 142.0 150.0
MEAN RECOVERY (X) ¢23%.5 11,7 18¢.,1 18¢.,3 189.1 20246 176.0 21E€.5
ACCURACY(IREL ERROR) LY.34 21,19 2%9.65 28,19 318 15.N8 23.92 495.65%
OVERALL STD DtV (35) 3.6 19.6 4T3 1e.8 29.7 2744 16.9 $7.46
OVERALL REL STD DEvV, X 15.1¢4 17.RC 21,73 10.09 15.4% 1%.%3 9,82 26.28
SINGLE STD bDEV, (SR) 22.5 29.9 2041 15,9
ANALYST PEL DEV, 2 10,69 1,97 10.24 R.09
HIGH YOUDEN ©alR S é b) é S 6 5 [}
NUMBER OF DATA POINTS 12 12 12 13 13 13 12 1t
TRUL CONC €C) UG/L ¢0z.0 540.0 60C.0 S40.0 €00.0 £L0.0 ¢uo.cr 5¢0.0
MEAN QRECOVERY (X) eT0,4 LTYW | $11.3 611,3 S9R.2 407.4 86%.7 812.1
ACCURACY{ZPEL ERROFR) 11.73 0.75 1.88% 13.2¢ -0.29 12.48 7.28 $3.35
OVERALL STD DEv ($5) 135,.2 12C.7 55.4 64,3 11,8 122.C 12,3 122.5
UVERALL REL STD DEV, ¥ 20.17 22.19 9.G7 12.5% 19.32 2709 17.44 20.01
SINGLE STD DEtV, (SR) 9R.S L5.9 96.2 11641
AN2LYST REL DEV, X 16.22 7.51 15.95 18.50

= DISVTILLED WATER

- TAP WATER

SURFACE walew

= INDUSTRIAL EFFLUEMT
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TABLE 7-28

ENVIROAMENTAL MGNITORING AND SUPPORT LAPORATQRY
OFFICE OF RESEARCH AND DEVFLOPMENT
FNVIRONMFENTAL PROTECTION AGENCY
¢e EPA METHOD 624 VALTDATVION STUDY - PURGEADLES o+

STATISTICAL SUMMARY FOR 1,3-DICHLOPORENZENE ANALTSES HY WATER I1YPE

WATER 1 VATER 2 WATER % WATER &
LOW YOUDEN PAIHR 1 2 1 I ] 2 1 2
NUFBER OF DATA POINTS 8 9 ¢ 10 1 1" " 1
TRUE CONC () UG/L .2 7.2 [ ] 7.2 8.0 1.2 B.0O 7.2
4EAN RECOVERY (X) 1C.0 9.5 10.2 12.¢ 10.3 10.2 1.4 8.1
ACCURACYEXIREL FRROR) 24.53 12.41 27.26 Th,b4 28.89 £71.41 £2.05 12.25
OVERALL STD DEV (S) 0.4 Te6 2.8 8.3 4.1 2.7 4.9 246
OVERALL KEL STD DEV, X 3.52 16.36 27.57 66,17 19.72 26426 L3.11 32.5¢%
SINGLE STh BbFV, (SR} 0.9 5.9 3.0 5.5
ANALYST RFL DFv, X 9,.CA S1.P7 29.52 3¢.4C
MEDIUM YOUDEN PAILR 3 4 3 & 3 4 3 [
NUFBER OF DATA POINTS [ 9 16 10 11 11 10 9
TRUE (ONC (() uG/L 120.0 114.0 120.9 114.0 12C.n 114.0 120.0 114.0
MEAN RECOVERY (X) 128.1 124.0 127.3 121.8 145.5% 127.6 124.2 123.3
ACCURACYITREL ERROR) &.77 B.76 6.07 6.E0 21.27 11.89 3.50 8.16
OVERALL STOD DEY ($5) 13.1 28.4 3C.48 3643 17.2 19.8 13.8 17.1
OVERALL REL STD DEV, ¥ 10.26 23.05 24,04 29.79 11.84 15.49 11. 11 13.90
SINGLE STO DEV, (SR} 17.5 38.9 17.8 13,3
ANALYST PEL DEV, 2 13.88 31.22 13.01 10.73
HIGH YOUDEN PAJR 5 6 S [ 5 6 5 6
NUMBER OF DATA POINTS 10 10 9 1C AR mn 10 11
TRUF CONC (C) UG2L 32,0 4R0.0 $12.2 480.0 432.0 L80.0 £32.0 480.0
wEAN RECOVERY (X) (51,1 526.0 382.3 560.2 482.0 491.9 404.8 517.8
ACCURACYLYREL ERROR) 4.42 9.59 -11.59 16,72 11.59 2449 -8.29 7.87
OVERALL STD DEV (S) 109.2 78,5 69.9 132.4 1319.6 51.6 59.6 141.0
OVERALL REL STC pEv, I 24.21 14.93 18,29 23.63 28.97 10.L8 14.72 er.22
SINGLF S1b DEV, (SR} 6645 21,7 91.2 1C0.3
ANALTST REL DEV, X 11,¢2 17.33 12,73 2t.75

1 - DISTILLED WATER

2 - TAP WATER

3 - SURTACE VATER

4 - INDUSTRIAL E€FFLUENT



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 manner; or (3) vary with level in

a curvilinear fashion.

In order to derive statements for method accuracy and precision,
the basic statistics were regressed assuming linear relationships,
fitting the data to a line using weighted least-squares. The
welghts were chosen to be inversely related to the prepared con-
centration in the case of accuracy and inversely related to the
mean recovery in the case of precision. The inverse weightings
were employed to minimize skewing created by tnhe high Youden-pair

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

Statements of Method Accuracy

The accuracy of Method 624 for each compound is characterized by
comparing the mean recovery of the analyte, X, to the prepared
concentration level of the compound, C, in the ampule. The IMVS
program conducts these calculations via matrix 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 (7] where the linear regression for X versus C is achieved

by using the customary least-squares algorithm to Zit:

=a+b(%) (8)

O <l
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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 the con-

centration levels.

Statements of Method 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 S and Sr versus X is conducted with weights chosen

to be inversely proportional tc 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 S and Sr versus C are achieved by using the customary least-

squares procedure to fit the equations

=c+d() (10)

Qlw
Q=

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

) (11)

= o+ g

e W]
>l
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which is then converted by multiplying through by X to yield the
linear relationships

S =aX + b (12)
and
S = cX + d (13)

These equations were alsoc presented earlier in Table 1 (Section
2).

If the intercepts, b and 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 ol 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
statisctics 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 1s cumbersome because there are 24 mean recov-
ery statistics (X) (6 ampules x 4 waters), 24 precision statistics
(S), and 12 precision statistics (Sr) calculated for each compound.
Comparison of these statistics across concentration levels and
across water types becomes unwieldy. Second, the statistical
properties of this type of comparison procedure are difficult to

determine. Finally, due to variation associated with X, §, 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 S at a high concen-
tration, but a significantly higher value for S at a low concen-
tration.

An alternmative approach, described in detail in Reference 2, has
been developed to test for the effects of water type. This al-
ternative approach is based on the concept of summarizing the
average effect of water type across concentration levels rather
than studying 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 1is calculated. 1If 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 performed 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
if at least one of the confidence intervals for the differences

does not include zero.
The global F-test for the effect of water type is calculated using
the following statistical model. 1If Xijk denotes the measurement

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

=g, =+ C Y3, L. * €;.s (14)
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where i=1,2, . . ., 15

R W
[}

Model components Bj and Yj are fixed parameters that determine
the effect of water type j on the behavior of the observed mea-
surements (xijk)' The parameter Ck is the prepared concentration
level associated with ampule k. The model component Li is a ran-
com factor which accounts for the systematic error associated

with laboratory i. The model component ¢,., 1s the random factor

ijk
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 (Xijk) and the true concentration
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 impertant because it is typi-
cal of interlaboratory data collected under conditions where the

true concentration levels vary widely.

Accuracy is related directly to the mean reccovery or expected
value of the measurements (Xijk)' The expected value for the

data modeled by Equation 14 is

= .o Y3 .
E(Xijk) = 8, Cy. E(L. (15)

3 i CigK

Precision is related to the variability in the measurements,(xijk).
The variance of the data mocdeled by Equation 14 is

_ o~ xi)? )
Var(X; ) = [ej C, J Var(Ly - e, (16)
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which is an increasing function of C - (See Reference 2 for a
complete discussion of this model.)

The accuracy and precision of Method 624 depend upon water type
through Equations 15 and 16 and the parameters Bj and Yj' If the
Bj and Yj vary with j (i.e., vary across water type), then the
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 the laboratory
data using regression techniques. Equation l4 represents the basic
model. However, taking natural logarithms of both sides of Equa-
tion 14, the following straight line regression model is obtained.

n X,.., = in Sj + Yj n Ck + an Li + in €., (17)

ijk ijk
The parameter 2n . 1s the intercept, and vj is the slope of the
regression line associated with water type j. It is assumed that
tn L is normally distributed with mean O and variance OLZ, that

in €l is normally distributed with mean O and variance orz, and

-
that the 2n Li and 2n .., terms are independent.

ijk
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.

Using the data on the log-log scale anc regression techniques, the
parameter in B. (and hence B,) and v, can be estimated. These es-
timates are then used to formally test the null (no water type ef-
fect) versus alternative (water type effect) hypotheses

Hy: Y, = O for j = 2 (18)

¢n B, - ¢n B, = 0 and v. -
j 1 ]
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versus

~ A

HA: in B. - in 3l # 0 and/or Yj -y # 0 for some j = 2 (19

The null hypothesis (HO) 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 > F OBS), is calculated under the assump-
tion that HO is true. HO is rejected in favor of HA 1£ Prob(F > F
OBS) is less than 0.05, showing a possible effect due to water
type.

If HO is not rejected, then there is no evidence in the data that
the SJ vary with j or that the Yj vary with j. Therefore, there
is no evidence of an effect due to water type on the accuracy or
precision of the method. 1If HO is rejected, then some linear
combination of the differences (&n 3j - 2n 8) and (v, -Yl) 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 (£&n Ej- n Bl) and/or (yj - Yl), is statistically dif-
ferent from zero. This is determined by checking the simultaneous
95% confidence intervals which are constructed for each of these
differences. Eacn true difference can be stated to lie within
its respective confidence interval with 957% confidence. If zero
is contained within the ccnfindence 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 Sj - in Bl) or (Yj - Yl) fails to include zero, then the
statistical significance of the effect due to water type has
been established. Even if a statistically significant effect
due to water type were to be established, 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 wvariance, and confidence intervals are
shown in Tables 8-1 through 8-28 for each compound.

The comparison of accuracy and precision acreoss water types just
discussed is based on the assumption that Ecquation 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 be pursued using the basic summary statistics for pre-

cisicn and accuracy.
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TABLE 8-1

EMVIRONMENTAL MONITORING AND SUPPORT

LABAQRATORY

GFTJCE OF RESEARCH AND DEVELOPRENT
EMVIRONMENTAL PROTELTION AGENCY

as [PA RETHOD 624 VALLIDATION $STUDY - PURGEABLES =

EFFECTY OF wATER TYPE On DENTENE ANALYSIS

se POINT ESTIMATES <o

DISTILLED WATER SLOPL:GAMMA(I) = 92760

WATER INTERCEPVIMATER-DESTILLED) SLOPE(WATER-DISTILLED) .
4 -.0764 «021?
3 =.N257 «00453
4 -.0903 «0¥07

ac ANALYSIS OF VARIANCE o+

SOuURCE (1} SUM OF SQUARES
REG{DISTILLLED) ] €03.16611
REGEWATER/DLSTILLED) [ 14586
ERROR 281 11.04084
TOTAL 288 614,.40281

vo TABLE OF 95X CONFIDENCE INTERVALS FOR THE DIFFERENCES BETWEEN

INTERCEPTAWATER-DISTILLED)

MATER ESTIMATE INVERVAL
2 -.0784 . -.3481 , «1955%)
3 ~.02%7  -~-,288% , -2375)
4 -.090) ( -.3857 , «1851)

NOTE= JF 2060 IS CONTALINED WITHIN A GIVEN CONFIDENCE LNTERVAL THEH THERE 15 NO STATISTICAL SIGNIFICANCE BETWEEN

MEAN SQUARE L FROB
603.100613
03264 «83  J5809
03929

INTERCEPTS AND THE DIFFERENCES BETWEEN SLOPES

SLOPEIWATER-PISTILLED)
ESTIRATE INTERVAYL

0217 € -.0354 ,
«0045 ¢ -,05G9
0107 ¢ -.0470 ,

OISTILLED WATER AND THE CORKESPONDING WASTE WATER FOR THE ASSOCIATED PARARETERUINTERCEPT/SLOPE).

THE SLOPE AND INIERCEFY GSTIMATES FROM THIS ANALYSIS ARE NOT THE SARE AS THOSE OCATAINED FROM THE PRECISION

AND ACCURACY REGHESSIONS PERFORMED EARLIER.

.0788)
.0599)
<ULES)
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TABLE 8-2
ENVIRONMENTAL MONITORING AND SUPPORT LAPORATORY
OFFICE OF RESEARCH AND OEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY
as EPA METHOD 024 VALIOATION STUDY - PURGEABLES o+

EFRECT CF WATER TYPE ON BROMODICHLOROMETHANE ANALYSIS

*o POINT ESTIMATES oo

DISTILLED WATER SLOPE:GAMMALLY = 1.07709

wATER INTERCEPT(WATER-DISTILLED) SLOPE(MATER-DISTILLEDD
2 <3794 -+0607
3 L1339 -.020
4 .0850 . -.0283

4t ANALYSIS OF VARJANCE e

SOURCE 113 SUM OF SQUARES MEAN SQUARE F PROB
REGL(DISTILLED) 1 1006.2518% 1006.25185
REGIVATERZDISTILLED) [ t.4110)3 23517 1.90 .C800
ERROR 314 18.81922 . 12383
10TaL 329 1046.45210

se TAHLE OF 951 COMFIDENCE INTERVALS FOR THE DIFFERENCES BETWEEN IMTERCEPTS AND THE DIFFPEKENCES BETWEIEN SLOPES s+

INTERCEPTIWAYER-DISTILLED) SLOPE(WATER-DISTILLED)
wATER ESTINATE INTERWAL ESTIRATE INTERVAL
2 L3790 -.0311 «7899) -.0¢07 U -.1481 C268)
3 L1339 € -.2025 «5301) -.028y ¢ -,1130 , .C568)

4 .08%0 ( -.3225 , «h924) -.0283 ( -.1156 , .0590)
NOTE: I JEWO 1S CONTAINED MITHIN A GIVEN CONFIDENCE UNTERVAL TNEN THERE BS NO STAVISTICAL SIGNIFLICANLE UDETWEEN
DISVILLED WATER AND TME CORMESPOMDING WASTE MATER FOR THE ASSOUIATED PARAMETERUINTERCEPT/SLOPE).

THE SLOPE AND INTERCEPT ESVIMATES FROM YMIS ANALYSIS ARE NOT THE Samg AS THOSE DBUAINED FROM THE FREC2SION
AND ACCURACY REGRESSIONS PERFORPED EFARLIER.
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NOTE:

TABLE 8-3

ENVIRCAMENTAL MONITORING AND SUPPORT LABORATORY
OFFITL OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN AGENCY
s [PA METHOD 624 VALIDATION STUDY ~ PURGEABLES o«

EEFECT OF WwATER TYPE ON BROMOFORR ANALYS)S

*% POINT ESTIMATES e

DISTILLED WAILR SLOPE:GAmmA(Y) = 1.06375

WATER INTIRCEPTI(MATER-DLISTILLED) SLOPE(WATER=-OISTILLED)
2 <0630 -0135%
3 -.0023 -.0107
4 -.2483 0279

oo ANALYSIS OF VARJANCE o

SCURCE [ SUM OF SQUARES MEAMN SQUARE ¥ PROB
REGIDISTILLED) 1 858.28306 BSB.28308
REG(WATER/DISTILLED) [ 1.71032 «2850% 1.54 1658
ERROR 3Ce6 5¢.78C94 18556
TOTAL 313 916.77433

¢ TABLE OF 95X CONFIDENCE IMTENVALS JOR THE DIFFERENCES BETWEEN INTERCEPTS AND VHE OIFFERENCES BETWEEM SLOPES

IRTERCEPTOWATER-DISTILLED) SLOPEAWATER-PISTILLED)
WATER ESTINATE TNTERVAL ESTIMATE INTERVAL
rd 0020 € -.54%506 5519 L0135 ¢« -.1064 «1334)
3 -.002% ¢ -,53f0 , «533%) -.0107 ¢ ~-.1285 , JIL72)
4 -.2483 1 ~-.78A0 , »2874) 02?9 ¢ -.0899% , «1458)

JF Z6RO 1S5 CONTAINED WITHIN A GIVEN C(ONFIDENCE INVERVAL THEN THERE 1S NO SVATISTICAL SIGNIFICANCE BETMEEN
OISTILLED WATER AND THE CORRESPONDING wWASVE WATER FOR THE ASSQCIATED PARAMETERUINTERCEPTISLOPED,

THE SLOPE AND INTERCEPT ESTIMATES FRON TnlS ANALYSIS ARE NOT WTNE SaAME AS THOSE OBTAINED FROM THE PRECISION
AND ACCUNACY REGRESSIONS PLRIORPED EANLIER.
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TABLE 8-4
ENVIRONMENTAL MONITORING AND SUPPORT LAHORATORY
QFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONPENTAL PROTECTION AGENCY
e* EPA PETHOP 624 VALIOATION $TuDY - PURGEABLES

EFIECTY OF MATER TYPE On BROMOMETHANE ANMMLYSIS

e POINT ESTIMATES o

DISTILLED WATER SLOPE:GARRATY) = $,04964

“4 ANALTYSIS OF VIRJANLE #¢

MATER INTERIEPTI(VATER-DISTILLED) SLOPEAUATER-DISTILLED)
2 ~.23%8 .0300
3 -047C ~.0154
06106 -.0081

SOURCE of SUM OF SGUARES MEAN SQUANE 4 PkOd
REG(DISVILLED) 1 $08.54495 908.54495
REGUWATER/DISTILLED) 6 81182 »13330 Y17 L3230
ERAOK 270 31.24459 <1572
TOTAL 277 940.6C130

*s TABLE OF 95T CONFIDENCE INTERVALS FOR YHE OIFFERENCES BETWEEN INTERCEPTS

INTERCEPYAMATER-DISTILLED)

WATER ESTImATE INTERVAL ESTINALE
2 -+233% U -,6731 , -2021) 0300
3 20470 U -.37B4 «4728) -,0¥5¢
4 ~Lete (. -.3711 , 494 2) ~.0081

AND THE OIFFERENCES PETWEEN SLOPES o

SLOPE(WATER-DISTILLED)

INTERVAL
{ -.0%92 , «1192)
t =~.1627 , ~0720)

{ -.0962 , .0E01)

NOTE: JF TERO 1S CONTAINED WITHIN A GIVEN CONFIDENCE INTERVAL THEN THERE 1S NO STAVISTVICAL SIONIFICANCE BLETWEEN
OISTILLED wATER AND THE CORRESPONMDING WASTE WATER FOR THE ASSOCIATED PARAMETERLINTERCEPTI/SLOPE),

THE SLOPE AND

AND ACCURALY REGRESSIONS PLRFORMED EARLIER.

INTERCEPT CSTIMATES FROM THIS ANALTSILIS ARE NOT THE SAME AS THOSE OBIAINED FROR THE PRECISION
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TABLE 8-5
ENVIRONRENTAL MONITORING AND SUPPORT LABORATORY
OFFICE GF RESLARCH AND DEVELOPWENY
ENVIKONMENTAL PROTECTION AGENCY
s¢ EPA METHOD 6264 VALIOATION STUDY - PURGLABLES s

EFEECT OF wATER TYPE ON (ARPON TETRACHLORIDE ANALYSIS

as POINTY ESTIMATES o

DISTILLED WMATER SLOPE:GAMRALY) & 1.03447

WATER INTERCEPT(WATER-DESTILLED) SLOPE(WATER-DISTILLED)
3 -.C82¢ 0204
3 o688 -«015¢
4 -.04C8 - GQU4

*e ANALYSES OF VARIANCE =o

SOURCE bF SUM OF SQUARES MEAN SQUARE ¥ PROB
REGIDISTILLED) 1 734.19919 T34.1991¢
REGIWATER/DISTILLED) [ 28408 04745 +7T0 o488 b
ERROR 273 18.46043% 06763
TOTAL 282 753.Cb822

46 TAULE OF 95X CONFIDENCE INTEHVALS FOR THE DIFFERENCES BETWEEN INTERCEPTS ANO THE DIFFENENCES BETWELN SLOPES s+

INTERCEPTIMATER-DESTILLED) SLOPE(WATER-DISTILLED)
WATER ESTIMATE INTERVAL ’ ESTINATE INBERVAL
2 -.C826 ( -.44C4 , L2751 .0204 ¢ -.057%9 , .0987)
3 +0888 ¢ -,24B7 , «b2621 -,01%9 ¢ -,.C9(% , LN588)
4 -.0408 ¢ -.37%0 , 2975} -.0004 ¢ -.C753 , .0748)

NOTE: JF JERO 1S CONTAINED MITHIN A GIVEN C(ONFJDENCE INTERVAL THEN THERE 35 NO STATISTICAL SIGNIFICANCE BETMEEN
DISTILLED WwATER AND FTHE CORRESPONDING WASTE MATER FOR THE ASSOCIATED PARAMETER(INTERCEPT/SLOPE)D,

THE SLOPE AND INTERCEPT ESIIMATES FROM THIS ANALYSIS ARE NOYV THE SAME AS THOSE OBTAINED FROM THE PRECISION
AND ACCURACY REGRESSIONS PERFORMED EARLIER.
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TABLE 8-6

ENVIWCAMENTAL MONITORING AND SUPPORT

LABORATORY

OFFICE OF RESEARCH AND DEVELOPPRENI
LNVIHONMENTAL PROTECTION AGENCY

e« EPA METHOD 824 VALIDATION STUDY - PURGEABLES o

EFFECT OF WATEWH TYPE ON CHLGROBENIEME ANALTSIS

sa POINT ESTIMATES oe

DISTILLED WATER SLOPE:GAMMALLY =  .95778
VATER INTERCEPYLWATER-DISTILLED)

2 ~=1135

3 .1136

[} -.C4BY

«% ANALYSIS OF VARJANCE &»

SOURCE of SUN OF SQUARES
REG(ODLISTILLED) 1 861,80227
REGIWATERFDISTILLED) [ «88305%
ERROR 105 18,39678
T0TAL 312 480.86210

4¢ TABLE OF 95X CONFTOENCE INTERVALS FOR THE DIFFERENCES BETWEEN

INTERCEPTIWATER-DISTILLED)

WATER ESTIMATE INTERVAL
2 1133 . =,4498 , «2221)
3 1386 € -,2143 -4415)
& -.C481 ( -,3853 , «2691)

NOTE: 1F TERO 1S CONTALINED MITHIN A GIVEN CONFIDENCE INTERVAL THEW THERE 1S NO STATISTICAL SIGNIF)CANCE BETWEEN
DISTILLED WATER AMD THE CORKESPONDING WASTE MATER FOR THE ASSOCIATED PARAMETER(INTERCEPT/SLOPE)D.,

THE SLOPE AND INTERCEPT ESVIMATES JROM THIS ANALYS1S ARE NOY THE SaAnME
AND ACCURACY REGRESSIONS PERFORMED £aRLIER,

SLOPE(MATER-DISTILLED)

.0267
-.0231
-.0088

MEAN SQUARE F PROB

661.80227
« 113051 1.83 .0925
06032

INTERCEPTS AND THE DIFFERENCES GETWEEN SLOPES

SLOPE(WATER-DESTVILLED)
ESTInATE INTERVAL

L0207 U ~.0&76 ,
~.0231 t -.0897
-.0088 1 =.073

AS THOSE OBTAINEDO FROM THE PRECIS)ION

.0890)
+C430)
.0582)
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TABLE 8-7
ENMVIRONMENTAL MONITORING AND SUPPURT LACORATORY
OFFJICE OF RESEARCH AND OEVFLOPPRENT
ENVIRONMENTAL PROTECTION AGENCY
eo EPA METHOD 424 VAL YDATION STUDY - PURGEEABLES <«

EFFECT OF WwALER TYPE ON CHLOROETHANF ANALYSTS

es POINT ESTIMATES s+

DISVILLED wATEA SLOPE:GAMMALY) = ,9608¢

WATER INTERCEPTIMATER=-DISTILLED) SLOPE(WATER=-DISTIILED)
e -.0913 0218
3 G860 ~.0132
& ~0675% 0214

“¢ ANALYSIS OF VARIANCE »e

SOuR(Ce of SUR OF SQUARES MEAN SQUARE [] PROB
REG(OISTILLED) 1 946.9723) 940.97233
REGIMATERZDISTILLED) [ « 27857 04609 .43 8402
ERROR 311 13.50420 10773
T0%AL 118 974.753%60

*v TADLE OF 935X CONFIDENCE INTERVALS FOR THE DIFFERENCES BETWEEN INTERCEPTS AND THE DIFFERENCES BETWEEN SLOPES o

INTERCEPT(WATER-DEISTILLED) SLOPE(WATER-DISTILLED)D
WATER ESTIMATE INTERVAL ESTIMATE INTERVAL
2 -.0910 ( -.4619 , .2800) .0210 ¢ -.0%78 , - 1009
3 -0866 t -,2815 , 43422 -.0102 ¢ -.G89? , .Ce89)
4 ~.0875 ¢ -.,2320 , «29¢9) 0216 (¢ -,0570 , 0998)

NOTE: IF TERO IS (ONTAINED WITHIN & GIVEN C(ONFIPENCE INTERVAL THEN THERE IS NO STATISTICAL SIGNIFICANCE BETWEEN
DISTILLED WATER AND THE LORRESPONDING WASTE WATER FOR THE ASSOCIATED PARAMETERUINTERCEFTZSLOPE)D,

THE SLGPE AND INTERCEPY ESTIMATES SROM TH1S ANALYSLS ARE NOT THE SAME AS THOSE OuTAINED FROF THE PRECISION
AND ACCURACY REGAESSIONS PERFORMED FARLIER,
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TABLE 8-8
ENVIRONMENTAL MONTTORING AND SUPPORT LAEBORATORY
OFFICE OF RESEARCH AND DEVELOPHENT
ENVIRONMENTAL PROTECTION AGENCY
se [PA METHOD €26 VALIDATION STUDY = PURGEABLES o

EFFECT OF wATER IYPE ON (HLOKOFORM ANALYS5IS

84 POINT ESTIMATES e

DISTILLED WATER SLOPE:GAMMACT) = L9ES07

wh1ER INTERCEPT(WATER-DISTILLED) SLOPEC(WATER-DISTILLED)
2 4990 o192
3 .0588 - 0223
4 -.0617 .0089

se ANMALYEDLS OF VARIANLE 4o

SOURCE Dl SUM OF SQUARES MEAN SQUARE ] PROB
REG(DISTILLED) 1 750.33608 750.33608
REGCWATERJDISTILLED) 6 2.08399 «34733 2.86 0181
ERMOR 274 35.84235 .13001
TOTAL 281 788.26302

ee YABLE OF 95X CONFIDENCE INTERVALS FOR THE DIFFERENCES HETWEEN INTERCEPTS AND THE DIFFERENCES BETWEEN SLOPFS e

INTERCEPT(NATER-DISTILLED) SLOPE(MATER-DISTILLED)
WATER ESTImATE INTERVAL ESTIAATE INTERVAL
2 4950 1 «C915 + 90652 -a19392 & -.2145 =.0230)
3 088 1 -.3243 , «4418) -.0223 ¢ -.1126 , 680D
4 -.0630 U -.4577 , +3208) 0089 ¢ -.0843 10227

NOTE:z IF 2€ERQO 1S5S CONTAINED WITHIN A GIVEW CONFIDENCE INTERVAL THEN THERF 1S NO STATISTICAL SIGNIFICANCE BETWEEN
OISTILLED WATER AND THE C(ORRESPONDING WASTE WATER FOR THE ASSOCIATED PARAMETERCINTERCEPT/SLOPE).

THE SLOPE AND IWTERCEFT ESVIMATES FROM THIS ANALVYSIS AKE NOT THE SARE AS THOSE ObTAINED FHOM THE PRECISION
AND ACCURACY REGRESSLIONS PERFORMED EARLIER.
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TABLE 8-9
EMVIKONMENTAL MONTTORING AND SUPPORT LAHORATORY
OFFICE OF RESEARCH ANO DEVELOPMEN]
ENVIRONMENTAL PROTECTION AGENCY
#s EPA METHOD ©24 VALIDATION STUDY - PURGEALLES o+

EFFECT OF WATER TYPE ON CHLOROMETHANE ANALYSIS

s* POINT ESTIRATES e

DISTILLED WATER SLOPE:GARMALY) = ,93207

WwATER INTERCEPT(WATER-DISTILLED) SLOPECWMATER-DISTILLED)
2 -e2344 <0279
3 =387 3107
4 -.4108 0653

8o ANALYSIS OF VARJANCE oo

SCURCE DF SUM OF SOUAKES MEAN SOQUARE F PROB
REGIDISTILLED) 1 TL2.81220 767.81220
RECIWATER/DISTILLED) [ J.83932 .53989 1.37 .228%
ERROR 25¢ 119,.96892 L5686
TOTAL 263 871.42043

*¢ TAULE OF 95X CONFIDENCE LINTERVALS FOR THE DIFFERENCES DETWEEN INTERCEPTS AND THE DIFFERENCES HETWEEN SLOPLS e«

INTERCEPTIWMATER-DISTILLED) SLOPECWATER-DISTILLED)
VATER ESTIMATE INTERVAL €STINATE INTERVAL
2 -.2344  -1.1%01 , L644) L0279 (  -.1580 , .2138)
3 SJ3B17 € -1.2259 o 4626) L3107 U -.08%0 , L2964
% 188 € -1.2227 4 .4391) L0653 1 - 1159 L2466)

NOTE: JF ZERQ 15 CONTAINED WITHIN A GIVEN CONFIDENCE INTERVAL THEN THERE 1S ND STATISTICAL SIGNIFICANCE BETWEEN
DISTILLED WATER AND THE CORMRESPONDING WASTE WATER FOR THE ASSOCIATED PARARPETEROINTERCEPT/SLOPED.

THE SLOPE AND IWTERCEPT ESTIMATES FROM THIS ANALYSES ARE NOT THE SAME AS THOSE CBTAINED FROM THE PRECISION
AND ACCURACY REGRESSIONS PiRFORMED EARLILR.



NOTE:

TABLE 8-10

FNVIRCNMENTAL RONITORING AND SUPPORT LABURATORY
OFFICE OF RESEARCH ANO DEVELOPMENT

ENMVIRONMENTAL PROTECTION
es EPA METHOD 624 WwALIOATION S5TUD

CEFECY OF WATER TYPE ON C15-1,3-pICH

¢ POINT ESTIRMATES

DISTILLED WATER SLOPE:GAMMACLY) = 3,005

VAR INTERCEPTAWATER-OISTILLED)
2 -+0231
3 1400
& L0145

AGENCY
¥ - PURGEADLES o+

LOROPROPENE ANALYSLS

e

54

SLOPECWMATER-DISTILLED)
-.0C35

~.u%25
-.0052

88 ANALVSIS OF VARJANCE oo

SOURCE L4 SuUn OF S0UA
REG(DISTILLED) 1 602.74%24
REG(WATERJDISTILLED) 6 «32876
LRROR 247 27.70682%
TOTAL 2%4 630.97626

ss TAQLE OF 95X CONFIDENCE INTERVALS FOR THE DIFFERENCES BEVWEEN

INTERCEPTC(WATER-DISTILLED)

RES MEAN SOQUARE F PROB
402.74124

.08813 <79 5819
1217

SLOPEdWATER=-DISTILLED)

WATER ESTIMATE INTERVAL ESTIRATE INTERVAL
2 -+0231 ¢ -.4803 , «4341) -.003% ¢ -.1071 ,
3 L1800 ¢ -.313% «5932) -.052% ¢ -,1555 ,
4 20165 € -.4357 , h640) -.0052 ¢ -.1075 .

INTERCEPTYS AND THE DIFRERENCES GETWEEN SLOPES

<1000
+C504)
J0971)

IF ZER0O 1S CONTAINED MITHIN A GIVEM COMFELIDENCE INTERVAL THEN THERE 135 NO STATISTICAL SIOGNIFICANCE BETWEREN
BISTILLED WATER AND THE CORRESPONDING WASTE WATER FOR THE ASSOCTAVED PARAMETER{INIERCEPT/SLOPE)D.

THE SLOPE AND INTERCEPT ESTIMATES FROR THIS ANALYSIS ARE NOT THE SaME AS THOSE QUTALRED FROR THE PRECISION
AND ACCURACLY REGRESSIONS PERFOHNMED EARLILR.

LR



-
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NOTE :

TABLE 8-11

ENVIRONMENTAL MPONTTORING AND SUPPOKRT LABORATONY
OFFICE O} RESEARCH AND DEVELOPPFENI

ENVIKONMENTAL PROTECTION AGENCY

EPA METHOD 624 VALIDATION STUDY = PURGEABLES o

EFFECT OF WATER TYPE ON OIBROMOCHLOROMETHANE ANALYSIS

s¢ POLNT ESTIMATES o

DISTILLED MATER SLOPE:GAmMMA(l) = Y,0G749

WATER INTERCEPVIWATER-DISTILLED) SLOPE(NAYER-DISTILLED)
2 ~e1495 +G356%
3 .0283 -.0056
[ -.03%0 <0147
o ANALYSIS OF VARIAMCE e«

SOURCE X SUM OF SGUARES MEAN SQUARE ¢ FROB
HEG(DLISTILLED) 1 TBL. 79784 T84.79784
REG(WATER/DISTILLED) [} 23990 03998 +50 7408
ERROR 310 22.07224 07120
TOTAL 317 BO7.10998

se¢ TAHLE OF 95% CONFIDENCLE INTERVWALS FOR THE DIFFERENCES BETWEEN INTERCEPTS AND THE DIFFERENCLS BETWEEN SLOPES

WATER

1F JERQO 1S CONTAINED WITHIN A GIVEN COMFIDENCE INTERVAL THEN THERE

INTERCEPTIMATER=-DISTILLED)

SLOPE(MATER-DISTILLED)

ESTIRATE INTERVAL ESTIMATE INTERVAL

~e1495 U -.40682 , «1693) 0359 ( -.0lé2 ,
-0283 1 -.2910 L3477) -.0056 & -.0750

-+03%0 1« -.3664 , «29464) 0147 & -.0599

DISTIVLED WATER AND THE CORRESPONDING WASTE WATER FOR THE ASSOCIATED PARAMETER{INTERCEPTI/SIOPE).

THE SLOPE AND INTERCEPT ESTIMATES FROM THIS ANALYSIS ARE NOT THE SAME AS THOSE OuTAINED FROM THE PRECISION

AND ACCURALY REGRESSIONS FERFORMED EARLIER.

JAC79)
0ee?)
08933

1S NO STATISTICAL SIGNLFICANCE BEVTWEEN
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TABLE 8-12
ENVIROKMENTAL MONITORING AKD SUPPORT LAGORATORY
OFFICE OF RESEARCEM AND DFVELOPMENRT
ENVINOKMENTAL PROTECTION AGENCY
*s [PA METHOD 62¢ VALIOATION STUDY - PURGEABLES #s

EEFELY OF waTER TYPE ON ETHYL BENJENE ANALYSIS

s POINT ESTIMATES oo

DISTILLED WATER SLOPE:GAMMALY) = .94978

WATER INTERCEPTLUATER-DISTILLED) SLOPECWATER-DISTILLED)
2 0483 -.0141
3 L1472 -.0240
4 1653 -.0242

ee ANALYSIS OF VARIANCE oo

SQURCE DF SUR OF SQUARES PMEAN SOGUARE f PROD
KEGCDISTILLED) 1 645.55372 645.553722
REGCWATER/ODEISTILLED) 6 -19892 .03319 .59 .T4v2
ERROR 296 16.73581 050654
T0TAL 303 662.48845

e TABLE OF 95% CONFIDENCE INTERVALS FOR THE DIFFERENCES BETWEEN INTERCEPTS AND THE OLFFEMENCES FETWEEN SLOPES o9

INTERCEPVAWATER-DISTILLED) SLOPE(WATER-DISTILLED)
WATER ESTIMATE INTERVAL ESTIRATE INTERVAL
2 -0465 ( ~,2888 -31B18) -.01¢%y ¢ -.08C7 , 05200
3 <1872 ¢ -7y, «4654) -.0240 t -.CB?O , .0390)
4 -1053 ¢ -,2221 , «4326) -.0242 & -.0888 , «04C4)

NOTE: IF JERO 15 COMTAINED WITHIN A GIVEN CONFIDENCE INTERVAL THEN THERE TS NO STATISTICAL SIGNIFICANCE BETWEEN
DISTILLED WATER AND THE CORRESPONDING WASTE WATER FOR THE ASSOCIATVED PARAMETERIINTERCEPT/SLOPE).,

THE SLOFE AND INTERCEPT ESTVIMATES FROM THIS ANALYSLIS ARE MNOT THWE SAME AS THOSE OUTAINED FROM THE PRECISION
AND ACCURACY RLGAESSIONS PERFORMED EARLIER.
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TABLE 8-13

ENVIRONMENTAL MONITORING AND SUPPORY LAHORATORY

OFFICt OF RESEARCN AND DEVELOFMENT
ENVIROMMEMNTAL PROTECTION AGENCY

s EPA METHOD 62¢ VALIDATION STUDY - PURGELAULES

EFFECT OF WATER TTYPL ON METHYLENE (HLOREDE ANALYSIS

‘e POINT ESTIMATES oo

DISYILLED WATER SLOPE:GAMPALT) = 1.01539

(2 )

MATER INTERCEPT(MATER-DISTILLED) SLOPE(WATER-DISTILLED)
2 0189 -.3201
3 wTLST7 -. 1381
4 <1730 -.0632

fe ANALYSTS OF VARJANCE oo

SCURCE OF Suk OF SQUARES
REGIDISTILLED) 1 714.95450
HEGIMATERZDISTILLED) ] 4.8100
ERROR 2?3 89.38194
TOVAL 280 BYP.15244

Se JABLE OF 951 CONFIDENCE IMTERVALS FOR THE OJFFERENCES BEVUWEEN

INTERCEPTIMATER-DISTILLED)

WATER ESTIMATE INTERVAL
2 <6189 ( -.0584 , 1.2961)
3 437 «0605 , 1.4369)
4 <1730 € -.5451 , .8912)

NOTE: IF 2ERQ IS CONTAINED WITHIN A GIVEN CONFIDENCE INTERVAL THMEN THERE 1S NO STATISTICAL SIGHIFICANCE BETWEEN

MEAN SCUARE

714.9%4%0
«802¢7
32741

INTEREEPTIS AND TME DSFIERENCES DETWELN SLOPES

F

2445

PROK

20252

SLOPE(WMATER-DISTILLED)
INTERVAL

ESTINATE

-.123t
-.1381
-.00632

{
]
{

-.2678
-.28%1
-.2%40

DISTILLED WATER AND THE C(ORRESPONDING WASTE WATER FOR VTHE ASSOCIATED PARAPETERULNTIERCEFPT/ISLOPE)D.,

THE SLOPE AND INTERCEPTY ESIIMATES FROM THIS ANALYSIS ARE NOT THE SAME AS THOSE OOTAINFOD SROM THE PRECISION

AND ALCCURACY REGRESSIONS PERFOAMED EARLITER.

.C213)
L089)
-L876)



6L

HOTE :

1F ZERO 1S CONTALINED WwiTHIN A GIVEN CONFIOENCE

TABLE B-14

ENVINONMENTAL PONITORING AND SUPPORT LABORATOQRY
OFFICE OF RESEARCH ANO DEVELOPMENT
ENVIROMPENTAL PROTECTION AGENCY

e* EPA METHOD 624 VALIDATION STubDY

= PURGEABLES

EFFECT OF VATER TYPE ON TETRACHLOROETHENE ANALYS)S

*s POINT ESTINATES

DISTILLFD WATFR SLOPE:GAMMACY) = ,9220Q6
WATER INTERCEPT(MATER-DISTILLED) SLOPECUATER=DISTILLED)

2 -.0720 -. 0061

3 1188 -.0333

4 -,0222 -~.030%

6 ANALYSIS OF VARIANCE o+
souRct oF SUM OF SQUARES MEAN SQUARE ] PROB

REG(DISTILLED) 1 851.,1795%4 651.17994
REG(MATER/DISTILLED) [ 1.26364 «21061 4.27  .0CO&
ERROR 288 14.10820 04933
TO01AL 293 666.55178

INTERCEPTUWATER-DISTILLED)

WATER ESTInAYE INTERVAL
2 -.0720 ¢ -.368V , «224
3 <1188 C -.1695 , 407
[ ~.0222 t ~,3105 , 286

2)
'}
1

SLOPEC(WATER-DISTLLLED)
ESTINATE INTERVAL

-.0001  =-.Cb47 ,
-.0303 ¢ -.0934
-.0305 ¢ -.0935 ,

TAHLE OF 95X CONFIDENCE INTERVALS FOR THE DIFIERENCES BEIWEEN INTERCEPTS AND THE DIFFERENCES BETWEEN SLOPES

»0645)
.0328)
.0326)

INTERVAL THER THERE IS NO STATISTICAL SIGNIFICANCE BETWEEN
DISTILLED WAVER AND THE COWRESPONDING WASTE WATER FOR THE ASSOCUIATED PARAMETERUINTERCEPI/SLOPE).

THE SLOPE AND INTERCEPT ESTIMATES FROM THIS ANALYSIS ARE NOTV THE SAME AS THOSE COTVAINED FROM THE PRECISION
AND ACCURACY REGRESSIONS PERFORMED EARLIER.
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TABLFE, 8-15

ENVIKONMENTAL PONJTORING AND SUPPORT | AaRORATORY
OFFICE OF RESEARCH AND DEVELOPRENI]
ENVIRONMENTAL PROTECTION AGENCY
“o P& MEINOD 624 YALIDATJION STUDY - PURGEABLES o

EFFECT OF WATEHR VYPE ON TOLUENE ANALESIS

ee POINT ESTIMATES =

DISTILLED WATER SLOPEGAMMALY) = 93734

WATER INTERCEPTAWATER-DLISTILLED) SLOPLCWATER-OISIILLED)
2 -.023¢ ~ul6e
3 069 «0020
4 -.0293 -.0041

“s ANALYSIS OF VARJANLL e»

SOURCE DF SUN OF SQUARES NMEAN SQUARE f PROD
REGEDISTILLED) 1 624.047080 626,0476¢
REGIMATER/DISTILLED) [] «16825 -03304 -80 .5704
ERROR 285 11.7679% 04129
TOTaAL 292 638.,01382

e+ TABLE OF 95X CONFIDENCE INTERVALS FOR THE DIFFERENCES BETWEEN INTERCEPTS AND THE DIFFERENCES BETWEEN SLOPES =

INTERCEPTCWATER-DISTILLED) SLOPE(WATER-DISTILLED)
WMATER ESTIMATE INTERVAL ESTINATE INTERVAL
2 -.023¢ & -.3040 , .2568) +0086 ( -.0506 W0e3T)
] «0049 ¢ -,2754 , 2851 DL20 & -.0557 L5910
& -.0293 ¢ -.3201 , «2615) -.0643 & -.063%¢ , «0548)

NOTE: IF 2ERQ 1S CONTAINED WITHIN A GIVEN CONFIDENCE LNTEWVAL THEN THERE IS NO STATISIICAL SIGNIFICANCE BETWLEN
OISTILLED WATER AND THE (ORRESPONDING WASTE WATER FOR THE ASSOCIATED PARAMETERSINTERCEFTZISLCPE)D.

THE SLOPE AND INTERCEPT ESTIMATES FROM THIS ANKALYSIS ARE NOT THE SAME AS THOSE OBTAJNED FROM THE PRECISION
AND ACCURALY REGWRESSIONS PERFORMED EARLIER.
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TABLE 8-16 !

ENVIRCNMENTAL MONITORING AND SUPPORT LABORATORY
OFFICE OF RESEARCH AND DEVELOPPENT
ENVIRONMENTAL PROTECTION AGENCY
e« EPA METHOD €24 VALIDATION STUDY - PURGLABLES o

EFFECT OF WATER TYPE ON TRANS-1,2-DICHLOROE THENE ANALY¥SIS

*e POINT ESVIRATES oo

DISTILLED WATER SLOPE:6ANMA(Y) = 99429

WATER INTERCEPTC(WATER-PISTILLED) SLOPECWATER-DISTILLED)
é -.0891 +0279
3 .0C30 -.0018
4 -.G?88 +0105

s ANALTYSIS OF VARTANCE o

SOURCE DF SUR OF SQUARES MEAN SCUARE ¥ PROB
REG(DISTILLED) ] 951.22893 951.2289)
REGUWATER/DISTILLED) [ 24841 04140 .78 5860
ERAOR 309 16.20127 +05312
TOIAL 312 967.67911

se TAULE OF 95% CONFIODENCE INTERVALS #OR THE DIFFERENCES BETWEEN LNTENCEPTS ANO THE DLFFERENCES BETWEEN SLOFPES e

INTERCEPT(WATER-DISTILLED) SLOPE (MATER-DISTILLEDD
WATER ESTINATE INTERVAL ESTINATE INTERVAL
2 -.0891% ¢ -.325¢ , «1473) 0279 & -.0282 . .0840)
3 L0030 ¢ -.224% «2302) -.00t8 ¢ -.0558 «0523)
4 -.0788 ( -.315%3 , W1578) 0105 ¢ -.D456 , 0686}

HOTE: JF 2ERC 1S COMTAINED WITHIN A GIVEN CONFIDENCE INTLRVAL THEN THERE 1S5S NO STATISTICAL SIGNIFICANCE DETWEEN
DISTILLED WATER AND THE CORRESPONDING WASTE WATER FOR THE ASSOCIATED PARAMETERCINTERCEPT/SLOPED.

THE SLOPE AND INTERCEPT ESTIMATES FROM THIS ANALYSIS ARE NOT THE SAME AS THOSE OBTAINED FROM THE PRECISION
AND ACCUHALY REGAESSIONS PERFORMED EARLIER.
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NOTE:

TABLE 8-17
ERVIKONMENTAL MONITORING AND SUPPONT LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMRENTAL PROTECTION AGENCY
*e EPA METHOD 624 VALJOATION STUDY = PURGEABLES *»

EFFECT OF MATER TYPE ON TRANS-1,3-0ICHLORDPROPENE ANALYSIES

»o POINT ESTIMATES oo

BISTILLED WATER SLOPE:GARMALTY = 94687

WATELR INTERCEPTUMATER=DISTILLED) SLOPE(WUATER-DISTILLED)
2 -. 1818 «0430

.3 .0¢cCOo «0011
4 ~0E95 0251

¢4 ANALTSIS OF VARIANCE oo

SOURCE oF SUM OF SQUARES PMEAN SQUARE J
REG(DISTILLED) 1 634.36206 634,34630¢
REGUMATERIDISTILLED) [ +394e3 06527 1.3¢
ERROR 2¢0 12.97447 J0499C
TOTAL 267 Ea7.73216

INTERCEPT(WATER-DISTILLED)

PROB

«2493

TABDLE OF 95X COMFIDENCE JNTERVALS FOR TWE DIFFERENCES BEVTWEFN INTERCEPTYS AND THE DIFFERENCES BETWEEN SLOPES

SLOPE (MATER-DISTILLED)

WATER ESTIMATE INTERVAL
2 . 1816 t =.4780 ,
3 <0600 U -.2447
3 -.0695 ¢ -,368¢8

ESTINATE INTERVAL
L0830 ¢ -,0215 , +1078)
L0091 ¢ -.C854 .0675)

0251 t -.0399% , 09022

1F JERDO 3S CONTAINED WITHIN A GLVEN (ONFIDENCE IKTERVAL THEN THERE 15 NO STATISTICAL SIGNIFLEANCE BETWEEN
DISYILLED WATVER AND THE C(ORKRESPONDING MWASTE WATER FOR THE ASSOCIATED PARAMETERCINVERCEPT/SLOPE).

THE SLOPE AND INTERCEPT ESTEIMATES FROM THIS ANALYSLES ARE NOT THE SAME AS THOSE OUTAINED FROM THE PRECISION

AND ACCURACY REGRESSIONS PERFORMED EARLIER.,
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TABLE 8-18
ENVIRONMERTAL RONITORING AND SUPPORT LABORATORY
OFEILE OF HESEARCH ANKD DEVEFLOPPENT
ENVIRONNERTAL PROTECTION AGENCY
4s EPA METHOD 624 VALIDATION STUDY ~ PURGEABLES s¢

EFFECT OF WATER TVYPE ON TRICHLOROETHENE ANALYSIS

*e POINT ESTIMATES ¢+

CISYILLED WATER SLOPE:LAMMAIT) = 91164

WATER INTERCEPT(WATER-DISTILLED) SLOPE{WATER-DISTILLED)
2 ~.13206 . <0219
3 0597 -«0180
4 ca1645 0219

44 ANALYS1S OF VARIANCE se

SOUR{E DF SUM OF SQUARES MEAN SQUARE 5 PROB
REGLDISTILLED) 1 720.3105S r2D.%105%
REGCWATER/DISTILLED) [ -47045 07841 t.51 1762
ERROR 273 14,21427 05207
TOvAL 280 734,.99528 ’

te TABLE OF 95X CONFIDENLE INVERVALS FOR THE OYFFERENCES GEYWEEN INVERCEPTS AND THE DIFFERENCES DETWEEN SLOPES o

INTERCEPT(WATER-DISTILLED) SLOPEC(WATER-DISTILLED)
WATER - ESTIMATE INTERVAL ESTInATE INTERVAL
2 ~=13286 ¢ -.3920 , «1287) 0219 (¢ -.0376 <Q814)
3 . 0597 ¢ -.2004 , «3197) -.0180 ( -.0780 , «0821)
4 -.1643 (€ -.4302 , «1012) .0219  -.0387 , .0824)

NOTE: 1F 2ERO 15 CONMTAINED MITHWIN A GIVEN CONFIDENCE TMTEAVAL THEN THERE 1S NO STATISTJICAL SIGNIEICANCE BETWEEN
DISTILLED WATER AND THE CORRESPONCING WASTE MATER FOR THE ASSOCIAVED PARANETERIINTERCEPT/SLOPED.

THE SLAOPE AND ITMTERCEPT ESVIMATES FRAM THIS ANALYSLIS ARE NOT THE SAME AS THOSE OBTAINED FROM THE PRECISNION
AMO ACCURACY REGRESSIONS PLRFORMED EARLIER.



78

TABLE 8-19
ENVIRONAENTAL PONLIORING AND SUPPORT LABORATQRY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMEMNTAL PROTECTICN AGENLY
*s EPA METHOD 624 VALIDATION STUDY - PURGEABLES o

EFFECT OF WATER TYPE ON TRICHLOROFLUOROME THANE ANALYSIS

es POINT ESTINATES we

DISTILLED WATER SLOPE:GAmMmALY) = 96739

WATER INTERCEPTEMATER-DISTILLED) SLOPECMATER-DISTILLED)
2 -.0¢628 0253
3 ~.072% -. 0065
4 -.0378 -0262

se ANALYSLIS OF VARLIANCE <o

SOURCE D# SUM OF SQUARES MEAN SQUARE ¥ PROB
REGIDISTILLED) 1 717.92254 T17.9225¢
REG(WATER/DISTILLED) 6 1,3315%5 22192 2.12 .D%S15
ERAROR 241 25.1979) - 10456
10TAL 248 784.45200

*e TADLE OF 95 CONFIDENCE INTERVALS FOR THE OIFFERENCES OETWEEN INTERCEPTS AND THE DIFFERFNCES BEVJEEN SLOPES +¢

INTERCEPTCWATER-DISTILLED) SLOPEL(WMATER-DISTILLED)
WATER ESTIRATE INTERVAL ESTIMATE INTERVAL
2 -.0826 ( =-.4795 , «3542) 0253 € -,0839 , 21145)
3 -.0725 & -.4804 , «3355) -.0065% € -.0944 , .0814)
& ~o03728 & -,4458 , 37012 0262 ¢ -.063V7 , «1141)

NOTE: IF TERO 1S5 CONTAINED WITHIN A GTVEN CONFIDENCE INTERVAL THEN THERE 1S NO STATISTICAL SIGNIFICANCE DETVUEEN
PISTILLED WATER AND THE (ORRESPONDING WMASTE WATER FOR THE ASSOCIATED PARAMETERCOINTERCEPT/SLOPE).

THE SLOPE AND INTJERCEFPT ESTIMATES FROM THIS ANKALYSIS ARE NOT THE SAME AS THOSE ODFAINED FROM THE PRECISION
AND ACCURACY REGRESSIONS PERFORMED EARLIER,



TABLE 8-20
ENVIRCNAENTAL MONIVORING AND SUPPORT LAUOBATORY
OFF1CE OF RESEARCH AND OEVELOFPMENT
ENVIRONMENTAL PROTECTION AGENCY
e EPA RETHOD 82¢ VALIDATION STUDY - PURGEABLES oo

EFFECT OF WATER TYPE OM 1,1-DICHLOROEIHANE ANALYSIS

ss POINT ESTIMATES e

DISTILLED WATER SLOPE:GAmmACYY = L9858

wATER INTERCEPTCWATER-DISTILLED) SLOPECWATER-DISTILLED)
2 -.1156 .0232
3 .03C9 -.0093
4 -.08%1 .0189

®0 ANALYSIS OF VARIANCE oo

SOURCE of SUR OF SQUARES MEAN SQUARE ¢ PROB
REGIDISTILLED) 1 125.3881¢ 725.38816
REG(MATER/DISTILLED) [ -13596 02266 252 L7949
ERAOR 293 12.82722 04378
TOTAL 3co 738.35134

*s TABLE OF 95% CONFIDENCE INTERVALS FOR THE DIFFERENCFS BETWEEN INTERCEPTS AND THE DIFFERENCES DETWUEEN SLOPES *»

INTERCEPT(WATVER-DISTILLED) SLOPEAWATER-DISTILLED)
WATER ESTIMATE INTERVAL ESTINATE INTERVAL
2 -a1136 C -.3948 «1633) 0232 € -.0%0 , .0824)
3 0309 t -,2400 , «3019) -.0093 ¢ -.0e7V , «Ca85)
4 -.0851  -.3472 , «1770) 0189 « -.03&9 , 07472

NMOTE: IF TERQ 15 COMTAINED WITHMIN A GIVEH COMFIDENCE INTERVAL THEN THERKE IS NO STATISTICAL SIGNIFICANCE BETWEEN
DISTILLED WATER AND THE CORRESPONDING MASTE MATER FOR THE ASSOCIATED PARAMEVERCINTERCEPT/SLOPE).

THE SLOPE AND INTERCEPT ESTIMATES FROM THIS ANALYSLS ARE NOT THE SAME AS THOSE OCBTAINED FROM THE PRECLISION
AND ACCURACY HEGRESSIONS PERFORMED EARLIER.
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TABLE 8-21
ENVIRONMENTAL MONITORIMNG AND SUPPORT LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONKENTAL PROTECTION AGENCY
*e EPA METHOD 624 VALIDATION STUDY - PURGEAULES s

EFFECT OF WwATER TYPt ON V,71-pICHLOROE THENE ANALTYSIS

se POINT ESTINATES oo

DISTILLED WATER SLOPEL:GARMALL) = ,97621
WATER INTERCEPT(WATER-DISTILLED) SLOPE(MATEN-DISTILLED)

2 .0377 -.0108

3 . 0400 -. 0003

4 -.0238 ~-.01008

e ANALYSIS OF VARLANCE s
SOURCE DF SUM OF SQUARES MEAN SOUARE ¥ PROB

REGCDISTILLED) 1 836.99041 836.99041
REG(WATER/DISTILLED) [ «25286 04214 45  JBARS
ERNOR 289 27.04424 09358
T0TAL 296 Bei. 28751

ss TABLE OF 95X CONFIDENCE IMNTERVALS FOR THE DIFFERENCES BETMEEN

INVERCEPTCWATER-GISTILLED)

BATER ESTIMATE INFERVAL
2 20377 4 -.3213 , J3987T)
3 -.0400 ( -.382% , «3025)
4 -.02386 t -.3716Y , +3290)

NOTE: 1IF 7€RO 15 CONTAINED WITHIN A GIVENW CONFIDENCE INTERVAL THEN THERE 1§

INTERCEPTS AND THE DIFFERENCES BETWEEN SLOPES oo

SLOPELWAVER-DISTILLED)
ESTIMATE INTERVAL

-.0108 ¢« -.0878 , 0602)

=.0003 ¢ -.0740 , «0735)
-.0106 ¢ -.0861 , .0648)

NO STATISTICAL SIGNIFICANCE BETWEEN

CISTILLED WATER AND THE C(ORRESPONDING WASTE WATER TOR THE ASSOCIATED PARAMETERCINTERCEPT/SLOPE).

YHE SLOPE AND INRTERCEPY ESTIMATES FROM THIS ANALYSIS ARE NOT THE SAME
AND ACCURACY REERESSIONS PERIONMED EARLIER.

AS THOSE OBTAINED FROM THE PRECISION
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NOTE =

TABLE 8-22

ENVIRONMENTAL NONITORING AND SUPPORT LABOURATORY
QFFICE OF RESEARCH AND DEVEILOPMENT
ENVIRONPENTAL PROTECTION AGENCY
s+ EPA METHOD 624 VALLIDATION STUDY - PURGEABLLES o»

EFFECY OF WATER TWPE ON VW, V-TRICHLOROETHANE ANALYSLS

e« POINT ESTIMATES o

DISTILLED MWATER SLOPE:GAMMACL) = 98368

WATER THIERCEPIC(WATER-DISTILLED) SLOPE(WATER-DISTILLED?
2 ~«1610 0351
3 -.0459 -+0053
4 -.088C -.0007

s ANALYS)S OF VARJANCE »e

SOURCE bF SUM OF SOUARES MEAN SOQUARE f PROB
REGEDISTILLED) 1 714.,09659 TV4.0965¢
REGIWATER/DISTILLED) [ «62005 »10334 2.15 0482
ERUOR 297 14.2984) 04814
10YAL 304 729.015G7

*e TABLE OF 95X CONFIODENCE INTEHWALS FOR THEL DIFFERENCES BETWEEN INTERCEPTS AND THE DIFFERENCES BEVWEEN SLOPES »»

INTERCEPTUWATER-DISTILLED) SLOPE(wATER-DISTILLED)
WATER ESTIMATE INTERVAL ESTINATE INTERVAL
2 -.1630 ( -.4328 , «1107) 0351 & -,02406 0947
3 -.0459 ¢ -.31%) , +2236) =.0088 t -.0Ge43 0%37)
4 -.C830 ( -.3734 , «1974) -.0007 ¢ -.0632 , -0619)

If JeRO 1S CONTAINED WMITHIN A GIVEN CONFIDENCE INTERVAL THEN THERE 1S NO STATISTICAL SIGNIFICANCE GETWEEN
DISTILLED WATER ANO THE CORRESPONDING WASTE WATER FOR THE ASSOCLIATED PARAMETLRUINTERCEPT/SLOPE).

THE SLOPE AND INTERCEPT ESTIMATES FROM THIS ANALYSIS ARE NOT THE SARE AS THOSE OHTAINED FROM THE PHECESION
AND ACCURACY REGRESSIONS PERFORMED EARLIER.
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TABLE 8-23
ENVIRONPENTAL MONITORING AND SUFPORT LABORATORTY
OFF)CE OF RESEARCH AND DEVELOPRENT
ENVIAONMENTAL PROTECTIION AGENCY
ss EPA METHOD 624 VALIDATION STUDY - PURGEABDLES »s

EFFECT OF WATER TYPE ON 1,1,2-TRICHLOROETHANE ANALYSIES

24 POINT ESTIMATES oo

DISTILLED WATER SLOPE:GAMMALY) = ,93957

WATER INTERCEPVCWATER-DISTILLED) SLOPE(MATER-DISTILLED)
2 ~.0548 «0181
1 .00mM .00%2
4 -.1G2¢ «0185%

os ANALYSIS OF VARIANCE oo

SOURCE DF SUM OF SQUARES MEAN SQUARE F PROB
REGIDISTILLED) 1 631.35177 631.55177
REGIMATER/DISTILLED) [ 17044 02841 7S L5758
ERAOR 283 10.13074 -03580
TOTAL ~ 290 641.85295

s TADLE OF 95% CONFIDENCE INTERVALS FOR TFHE DIFFERENCES BETWEEN INTERCEPTS ANO THE DIFFERENCES BEVWEEN SLOPES o

INTERCEPTIWATER-DISTILLED) SLOPECUATER-DESTILLED)
WATER ESTIMATE INTERVAL ESTEIMATE INTERVAL
' -.05¢8 ¢  -.3083 , -1957) +018% t  -,C348 , .0710)
3 L0021 € -.2489 «2611) «00%2 ¢ -.04EB1 , «C565)
L} -.31026 t -.35248 , «1475) 0183 ( -.0342 , L0712y

NOTE: 1f J€R0 IS CONTAINED WITHIN A GIVEN CONFIDENCE INTERVAL THEN THEKE JS NO STATISTICAL SIGNITICANCE BETWEEN
DISTILLED WATER AND THE CORRESPONDING WASTE WATER FOR THE ASSOCTAYED PARAMETERIINTERCEPTISLOPE)D.

THE SLOP& AND INTERCEPT ESTIMATES FROM THIS ANALYSIS ARE NOT THE SAME AS THOSE OBUAINED FROM THE PHECISION
AND ACCURACY REGRESSIONS PERFORMED EARLIER,



68

TABLE 8-24
EMVIRONRENTAL MONITOWING AND SUPPORT LABORATORY
OFFICE OF RESEARCH AND DEVELOPNENTE
LNVIRONRENTAL PROTELTION AGENCY
*s [FA NFTHOD 424 VALIDATION STUDY - PURGLABLES oo

FEFECT OF WwATER TVPEL ON 7,1,2,2-TETRACHLOROE THANE AKALYSES

as POLINT ESTIRATES oo

DISYILLED WATER SLOPE:GAMMALT) = ,948949

NATER INTERCEPTIVATER=-DISTILLED) SLOPE(WATER-DISTILLED)
2 -.0484" 100
3 -.0404 <3132
4 =.13%1 0008

46 ANALYSIS OF VARIANCE o0

SOURCE oFf SUR OF SQUARES MEAN SOUARE f FPROD
AEGIDISTILLED) 1 689.72281 sa9.72281
REGIWATER/DISTILLED) (] « 77337 12090 1.58 L1535
ERRCA 295 <4.11338 .CB174
T0VAL 302 T14,60957

¢ TABLE OF 95X CONFJIDENCE INTERVALS FOR WHE OJFFERENCES BETWEEN INTEACEPIS AND THE DIFIERENCES OETWEEN SLOPES o

INTERCEPYIVATER-DISTILLED) SLOPE(UATER-DISTILLLED)
WATER ESTIMATE INTERVAL ESTIRATE INTERVAL
2 -.0484 ¢ -.4503 , «335348) «0100 ¢ -.C691 , «0892)
3 ~e0404 € -,44062 «3654) 0132 t -.C807 .0930)
4 -.1335% ¢ -.5300 , -2998) .00e8 ¢ -.0711 , 08481

NOTE: 1F TERO IS CONTAINED WITHIN A GIVEN CONFIODENCE INTERVAL THMEN THERE IS NO STAFISTICAL SIGENIFICANCE BETWEEN
DISTILLED WATLR AND THE CORRELSPONDING WASTE WATER FOR THE ASSOCIATED PARAPETERIINTERCEPV/SLGPED.

THE SLOPE AND INTERCEPT ESTIMATES FROM THIS ANALYSIS ARE NOT THE SAME AS THOSE OBTAINED FROM THE PRECISION
AND ACCURACY REGRESSIONS PERFORMED EARLIEN.
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o

NOTE: 3¢ JEKO 1S CONTAINED WITHIN A GIVEN CONFIDENCE INTERVAL THEN THERE IS NO STATISTICAL SEIGNIFICANCE BETWEEN

TABLE 8-25

ENVIRONMENTAL MONITORING AND SUPPORT LAFORATORY
OFFICE OF RESEARCH AND OEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY
*4 [PA RETHOD 624 VALIDAVION STUDY - PUKGEABLES #»

EFFECT OF WATER VYPE ON 1,2-01CHLOROBENZENE /T, 4-01CHLO ANALYSIS

se POINT ESTIMATES 4o

DISTILLED WATER SLOPE:GAMNALL) = 92804

WATER INTERCEPT(MATER-DISTILLED) SLOPEWAFER-DISTILLED)
2 .0039 «L01Y
3 0852 -+0242
4 -.1855 024}

ae ANALYSIS OF VARJANCE oo

SOURCE bF SUM OF SQUARES MEAN SQUARE F PROB
REG(OISTILLED) 1 $48.39135) 548.39153
REGOCWAIER/DISTILLED) 6 -39824 -060637 48 L8815
ERROR 228 33.31188 14610
TOvAL 235 582.10165

INTERCEPTAWATER-DISTILLED) SLOPE(WATER-DISTILLED)

WMATER ESTINATE INTERVAL ESTINATE INTERVAL
i +0039  ~-.5953 , -€030) L0001 ¢ -.1137 ,
3 0852 ( -.%008 , N1ATS) 40242 1 -.A370
4 -.185%% € -.7584 , <1873) 0243 { -.085%

DISTILLED WATER AND THE CORAESPONDING WASTE MATER FOR THE ASSOCIATED PARAMEVERUINTERCEPT/SLOPE).

THE SLOPE AND INTERCEPT ESTIMATES EROM THIS ANALVYSIS AARE NOT VHE SAME AS THOSE OQOVALNED FROM THE PRECISION

AND ACCURACY REGRESSIONS PERFORMED EARLIER.

TABLE OF 95T CONFLIOENCE INTERVALY FOR THE DIFFERENCES DETWEEN INTERCEPTS AND THE DIFFEHENCES BETWELN SLOPES

«1180)
.0887)
«13406)
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TABLE 8-26
ENVIRONMENTAL AONITORING AKD SUPPORT LAERORATORY
OFF)ICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN AGFNCY
#e LPA METHOD €24 VALIDATION STUDY - PURGEADLES o0

EFFECT OF WwATER TYPE DN 1,2-DICHLOROETHANE ANALYS]S

s¢ POINT ESTIRATES oo

DISVILLED WATER SLOPE:GAMMALYL) = 99176

WATER INVERCEPTC(MATER-DISTILLED) SLOPECWATER-DISTILLED)
2 -.1183 +026)
3 «0%85 ~.D141
4 -+2306 0410

“s ANALYS]S OF VARIANCE o

SOURCE [ SUA OF SQUARES MEAN SGUARE § PROB
REGCDISTILLED) )} ?742.070064 T42.070064
REGCWATERZDISTILLED) 6 .49103 .08217 1.22 22944
ERROR 300 20.1643) 06721
TOTAL 10?7 r62.72802

*s TABLE OF 95X CONFIDENCE INVERVALS FOR THE OIFFERENCES BETWEEN INTERCEPTS AND THE DIFFERENCES BETWEEN SLOPES »»

INTERCEPVC(WATER-DISTILLED) SLOPE (WATER-DISTILLED)
WATER ESTIMATE INTERVAL ESTIMATE INTERVAL
2 -+ 1183 & ~=.4576 , .2209) «0263 ¢ =.0458 .0985)
3 <0%6% U -,2742 387V -.0143 ¢ -.08%1 , «0568)
& -.2306 ¢ -,.3808 , «0998) +04%0 ¢ -.030%t , «1121)

NOTE: 11 Z2ERD 1S CONTAINED WITHIN A GIVEN CONFIDENCE INTERVAL THEN THERE [S NO STATISTICAL SIGRIFI{ANCE BETWEFN
DISTILLED WATER AND THE CORRESPONDING WASTE WATER FOR THE ASSOCIATED PARAMETERUINTERCEPI/SLOFE).,

THE SLOPE AND INTERCEPT ESTIMATES FRGM THIS ANALTYSLS ARE NOT ThHE SAME AS THOSE OBTAINED FROM THE PRECISION
AND ACCURACY REGRESSIONS PERFORMED EARLIER,
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TABLE 8-27
ENVIRONMENTAL MONTTORING AND SUPFPORT LAHORATORY
OFFICE OF RISEARKCH AND OEVELOPRENT
ENVIRONMENTAL PROTECTION AGENCY
*s EPA METHOD €24 VALIDATION STUDY - PURGEABLES e

EFFECT OF WATER TYPE ON 1,2-DICHLOROPROPANE ANALYS)S

4s POINT ESTIMATES #»

DISTILLED WATEH SLOPE:GAMRALY) = 94595

WATER INTERCEPTU(WATER-DISTILLED) SLOPE(WATER-DISTILLED)
2 -«1107 .0182
3 0782 -.011%
4 -e22M + 0438

se ANALYS)S OF VARJANCE oe

SOURCE [ X SuUM OF SQUARES MEAN SQUARE F PROM
REG(DISTILLED) 1 630.45804 630.45804
REGIWATER/ZDISTILLED) [ 38563 06427 1.91 .Q7287
ERROR 217 9.30513 .03359
VOTAL 284 640.14880

*e TABLE OF 95T CONFLOENCE INTERVALS FOR THE DIFFERENCES DEVYWEEN INTEKRCEPTS AND THE DIFFERENCES BETWEEN SLOPES e

INTERCEPTIMATER=DISTILLED) SLOPE(uATER-DISTILLED)
WATER ESTIMATE INTERVAL ESTINATE INTERVAL
2 = 1107 ( -.3687 , 1472} 0182 ( -.0343 , .0708)
3 .0782 « -.17182 , -3345%) -.0135% « -.08%7 , .038¢6)
4 -.22%1 ( -.4808 «038%) <0435 ¢ -.00683 , .0962)

NOTE: 1§ 2ERO IS CONTAINED WITHIN A GIVEN CONFIDENCE INTLRVAL THEN THERE 35S NO STATISTICAL SIGNIFICANCE BETWEEN
DISTIVLED WATER AMD THE CORRESPONDING WASTE WATER FOR THE ASSOCIATED PARAMETERUINTERCEPT/ISLOPED,

THE SLOPE AND INTERCEPT ESTIMATES #ROA THLS ANALYSIS ARE NOT TWk SARE AS THOSE OBTAINED FROM THE PRECISION
AND ACCURACY REGRESSIONS PERFORMED EARLIER,
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TABLE 8-28
ENVIARONMENTIAL MONITORING AND SUPPORT LABORATORY
OFFICEF OF RESEARCH AND DEVELOPMENT
ENVIKONPMENTAL PROVECTIOK AGENCY
es [PA RETHOD 624 VALTOATION STUDY = PURGEABLES »»

EFFECT CF WATER TYPE ON V1, 3-DICHLOROBENZENE ANALISIS

so POINT ESTIRATES oo

DISYILLED WATER SLOPE:GAMMACLY =  .94951

WATER INTERCEPT(MATER=-DISTILLED) SLOPE(WATER-DISTILLED)
2 0717 -.0257
3 0234 -. 0019
4 -.102% +C078&

ae ANALYSIS OF VARIANCE s»e

SOURCE 13 SuUn OF SOUARES MEAN SQUARE f PROB
REGIDIST)LLED) 1 615.80299 615.80299
REG(WATER/DISFILLED) [ .38115 «06353 95 <4598
ERROR 220 14.70321 06883
TOTAL 227 630.88735

se TAULE OF 95X CONFIDENCE INTERVALS FOR WHE DIFFEREMCES BETMEEN INTERCEPTS AND THE ODIFRERENCES HETWEEN SLOPES oo

 INTERCEPTVUWATVER-DISTILLED) SLOPE(WATER=DISTILLED)
WATER ESTIMATE INTERVAL ESTIMATE INTERVAL
2 0717 -.2844 4279) -.0257 ¢ -.1017 , .0504)
3 L0234 ¢ -.,3278 , «3748) -.0019 U =-.0787 , L0728)
4 ~. 1025 ( -.4425 , .2425) 0076 1 -.088) , .08%4)

NOTE: 1# JtRO 1S CONTAINED WITHIN A GIVEN CONFIOENCE INVERVAL IHEN THERE BS NO STATISTICAL SIGNIFICANCE BETWLREN
DISTILLED WwATER AND THE CORRESPONDING WASTE WATEK FOR THE ASSOCIATED PARAMETERCINVERCEPT/SLOPE).

THE SLOPE AND INTERCEPT ESTIMATES FAOM THIS AMALYSIS ARFE HOT THE SAME AS THOSE OBTAINED FROM THE PRECISION
AND ALCURACY REGRESSIONS PERFORMED £ARLIER.



SECTION 6
RESULTS AND DISCUSSION

The objective of this study was to characterize the performance
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. 1In 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 ypg/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 yg/L to compute the
precision estimates. Accuracy and precision estimates computed

as less than zero were set to zero.

One measure of the performance 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 comparing the mean re-

covery, X, to the prepared values of concentration in ug/L. In

’

the statistical summary Tables 7-1 through 7-28, individual values

94
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TABLE 9. ACCURACY AND PRECISION ESTIMATES FOR LOW- AND
HIGH-LEVEL CONCENTRATIONS

LISl LED wWAVENR TAP WATER SURFA(E WATER IND. EFFlUENT

ceng . FATRNY) %RSD %RSD Lhab

COMPOUND LuGsL) Lt %ROD  -S5A *REC %RSD SA “REC %RSD  -SA 4REC %RSD  -5SA

ME TriYL ENE CIl CRIDE 1) waa LY 26 143 76 0 166 73 74 102 63 6L
1000 83 35 20 79 43 33 B9 34 27 74 47 4%

TETRACHLOROETHENE K9] 112 12 1 105 21 23 117 15 16 103 au 2
V00 107 16 '3 9% 26 23 iu4a 24 18 9 31 24

TOLUENE 15 112 12 " 116 20 22 115 13 15 10 19 16
100 Vo) ?0 14 101 23 19 102 21 S 95 25 21

TRANS=1,2-010RL OKOE THENE 1) (TR RO I6 104 22 19 101 20 17 a6 23 20
100 9R 19 16 105 17 17 Yy 16 16 uB 23 1

IKANS 1,3 DICHI OROPRUPENE (XY} a2 25 14 77 78 25 Y6 26 15 H1 Vo 14
100 40 26 19 82 29 14 90 24 15 a2 21 TH

TRICHLOROETHENE 10 127 V7 16 1139 24 20 132 20 22 17 KE| oY
100 106 13 - 13 105 26 23 106 20 |33 i 33 Fae!

TRICHL DROFL VDORONE ThANE Ty 10011 31 18 101 30 25 92 n 25 Vi 23 11
100 yi3 44 40 ET) 3 19 86 31 28 1060 27 2.4

1.1 DICHLORUETHANE 0 109 ] LIK] 102 22 14 114 22 21 108 32 20
100 j21¢] 16 15 101 15 16 100 13 12 134 25 23

1, 1-0ICHLORQOETHENE 10 115 39 27 115 28 31 109 27 23 an 2% 19
100 w2 47 23 96 24 18 96 22 15 a6 723 24

o1, = 1RICHE OROF THANE 10 13 g ] 106 21 15 104 20 20 107 13 10
100 107 21 V4 110 23 20 101 27 23 100 23 17

1.1,2 TRICHLUROL THANE 10 (RIV2 ] 14 V20 21 24 119 14 14 110 13 16

1040 u7 R3] 14 104 16 v U6 20 16 191 22 18
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TABLE 9. (Continued)

DISTILLLD wWAILR TAH WATELR SURFACE walCR 1HD. EffLUENT

GO 250 %RS0 %LR50 HROD

COMFOUND (uGsL) AL ARSD SA URLL RS SA WREC %RSD SA %L C ARSD - HA
BENZENE b 11 15 1 109 15 L) 113 14 10 109 14 5
110 9L, 24 DA 96 21 20 96 2¢ 14 91 21 13

BRUMODTCHL ORUME THANE 1u 1] KR ) 116 ¥4 25 90 K3 24 (11 34 e’
110 14 L1 b 104 24 18 9y 21 ' H 934 23 23

BROMOFORM " B KB b 102 a3 44 90 37 19 79 39 28
100 (I A 14 112 34 32 26 27 18 93 34 28

BROMOME THANE 10 vd 34 19 58 44 21 64 A4 22 LY a4) 34
1o 7 20 /b 64 35 28 6b 26 24 75 a1 37

CARBON FTETRACHL ORIDE Vo Y 16 15 90 14 14 99 249 206 89 24 12
10 1030 13 1 105 23 22 101 21) 7 B 21 20

CHLORDBENZENE L) [RIR} 15 1 b 20 24 120 1% 15 1UH 22 24
100 100 24 H 1na 22 20 104 70 14 94q 3 23

UL GROE THANE 1 123 a4 34 111 a5 25 V27 40 ah 116 36 44
100 10 79 25 110 35 30 11 24 23 112 3y RV

LHLOROFUKM 10 96 20 K] 145 70 26 97 2 19 Y] 25 17
100 93 18 16 93 37 23 92 23 22 94 19 1a

CHEOROMETHANE 10 118 HH b 92 43 44 . 106 50 KR 98 51 a5
100 Yb a9 a3 90 45 K] 11 a4 37 102 60 HE

Cls 1, 3-DIunLe ROFROPENE 1] IRE°] 25 24 16 42 v, (RE:] 24 /5 IRES 5 H
100 123 24 19 121 27 21 M6 a2 26 120 7% %

L1IBROMOCHLORONE THARLE 0 (V] 22 15 103 35 2 102 19 16 100 V7 14
. 100 101 17 17 107 27 23 101 21 20 106 25 18

FIHYI HENZENE = 115 16 20 119 20 27 127 1S V7 126 22 24

100 100 24 [ 102 23 23 105 21 15 105 24 24
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TARLE 9. (Continued)

OISTlrLED WA LR TAF WATECR SURFACE wATER IND. EFfrLuULnr

COMNC . ARSD %RSD %R S0 wRLO

CUMPOUNC (uGsr) wWREC #itSD 5 AREC WRSD  -SA LREC %RSD -5A AREC %4R5SD “HA

1,1V, 2, 2=-TETRACHI ORIOE THANE 15 105 24 20 9y 19 18 109 29 VA 101 a6 29
100 9% 20 17 913 24 16 100 22 15 a9 31 an

1,2 /1,4-01CHT OROBENZENE 10 139 21 12 144 27 4 166 349 30 1146 59 a2z
100 98 29 21 103 36 33 104 31 26 100 33 28

1, 2-DICHLOROE THANE u 106 17 14 102 18 16 [} 33 24 98 113 2Aa
100 102 2 17 1086 V7 K] 102 20 16 101 (R3] 16

1,2-01L{HLOROPROPANE [Ra} IR [ 10 127 16 15 V37 1% 1) 120 21 17
1o 120 17 13 118 13 [ LIV 17 4 122 g ]

1,3 DICHIOROBEN/ZENE X0 123 [ 10 140 41 a6 130 249 6 [} R R
1040 08 17 14 106 26 25 113 18 16 LY 1 17



of accuracy as percent relative error are listed for 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 mean 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 statement 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 nrg/L) ranges from

68% for bromomethane in the surface water matrix to 123% for
cis-1,3-dichloropropene in the distilled water. Overall,
recoveries at the 100 ug/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
Lg/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 term in the regression equations.
Bromomethane is a gas in pure form. It is possible that the
low recovery observed for bromomethane may be due to inherent
difficulties in handling gaseous and extremely volatile com-
pounds during the various preparation and analytical procedures
required 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 chloride 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-
tamination of methylene chloride may be responsible for the
higher recovery of the low pair; blank concentrations were also
higher for methvlene 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 isomer 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
surmary 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 standard 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 the 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 thne 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 jyg/L range from
13% for trichloroethene, 1,l-dicnloroethane and 1,2-dichloropropane
in the various water matrices to 60% for caloromethane in the in-
dustrial effluent with a median value of 24%. Relatively high
precision values for chloromethane, chlorocethane and bromethane
may be due to inherent difficulties in handling gases in the
varioué stages of standard and sample handling. The RSD for low
level prepared concentrations of 10 or 15 ug/L ranged from 11%
for 1,3-dichlorobenzene in the distilled water tu 75% 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 ug/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 RSD estimates at the low and high
levels are seen for methylene chloride. Precision for cnloro-
methane is relatively poor at both concentration levels for all
water matrices with RSDs ranging from 437 to 60%.

The percent standard deviation for a single analyst (RSD-SA) in-
dicates the precision asscciated within a single laboratory. As
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seen in Table 9, RSD-SAs at a prepared concentration of 100 pg/L
range from 11% for carbon tetrachloride (distilled water matrix)

and 1,2-dichloropropane (tap water matrix) to 58% for chloro-
methane in the industrial effluent with a median value of 19%.
The RSD-SA for prepared concentrations at 10 or 15 ug/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 wvalues
for RSD-SA. Some of the greatest 2SD-SA differences at the

low and high levels are observed for methylene chloride. Single-
analyst precision for chloromethane 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 summarized in Table
10. The observed F values are entered for each of the 28 wvola-
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 examination of several
factors in addition to the results of the statistical tests.
These factors included the regression equations for accuracy

and precision, the statistical summaries 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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TARLE 10.

Compound

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroecthane
Chloroform
Chloromethane
CIS-1,3-dichloropropene
Dibromochloromethane
Ethyl benzene
Methylene chloride
Tetrachloroethene
Toluene
Trans-1,2-dichloroethene
Trans-1,3-dichloropropene
Trichloroethene
Trichlorof luoromethane
1,1-Dichloroecthane
1,1-Dichloroethene
1,1,1-Trichloroethane
»1,2=-Trichloroethane
,2,2-Tetrachlorvethane

,2-Dichlorobenzene/l,4~-Dichlorobenzene

,2-Dichloropropane

1

1,1

1,2
1,2-Dichlorocthane
1,2
1,3-Dichlorobenzene

¥

SUMMARY OF THE TESTS FOR DIFFERENCES
ACROSS WATER TYPES

0.95 No

S — — -

Statistical
Significance
F-Test Established
Significant by the 95% Significant
Observed at the 5% Confidence Water Practical
_ . F-value  lLevel? Limits? Type Significance

0.83 No

1.90 No

1.54 No

1.17 No

0.70 No

1.83 No

0.43 No

2.66 Yes Yes Tap Yes
1.37 No

0.79 No

0.56 No

0.59 No

2.45 Yes Yes Surface Yes
4.27 Yes No

0.80 No

0.78 No

1.32 No

1.51 No

2.12 No

0.52 No

0.45 No

2.15 Yes No

0.79 No

1.58 No

0.45 No

1.22 No

1.91 No



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:

0 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. High
blank values for methylene chloride also indicate the probability
of sample contamination for that compound (see Appendix C, Tables
C-83 thru C-88).

COMPARISON OF PUBLISHED METHOD PERFORMANCE DATA TO INTER-
LABORATORY STUDY DATA

Table 1l compares the accuracy and single analyst precision re-
sults from this interlaboratory study to the method performance
results for Method 624 [8]. The accuracy and precision values

listed for the method performance data represent the results
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TABLE 11. COMPARISON OF ACCJURACY AND PRECISION OF INTERLABORATORY
STUDY DATA (FOR A PREPARED CONCENTRATION OF 100 Lpg/L)
AND PUBLISKED METHOD PERFORMANCE DATA

Reagent Water* Wastewater¥*#*
Compound Data Source % Recovery % RSD=-SA 7 Recovery % RSD-SA
Benzene Method Perf. 99 9 98 10
Inter. Study 95, 96 24, 20 96, 91 14, 13
Bromodichloromethane Method Perf. 102 12 103 10
Inter. Study 101, 104 16, 18 99, 93 18, 23
Bromoform Method Perf. 104 14 105 16
Inter. Study 100, 112 14, 32 96, 93 18, 28
3romomethane 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
Chioroethane Method Perf. 97 22 103 31
Inter. Study 93, .93 16, 23 92, 94 22, 14
Chloroform Mezhod Perf. 101 10 101 12
Inter. Study 96, 90 43, 43 111, 132 37, 58
CIS-1,3-dichloropropene Method Perf. 105 15 - 102 13
Inter. Study 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
Ethvl benzene Method Perf. 100 8 103 10
Inter. Study 100, 102 15, 23 105, 105 15, 24
Methylene chloride Method Perf. 96 16 89 28
Inter Study. 83, 79 20, 23 89, 74 27, 35
(Continued)
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TABLE 11.

(Continued)

Reagent Water*

Wastewater##*

Compound Data Source % Recovery 7 RSD-SA % Recovery RSD-SA
Tetrachloroethene Metnod Perf. 101 S 100 11
Iater. Study 107, 99 13, 23 104, 89 18, 28
Toluene Method Perf. 101 9 98 14
Inter. Study 160, 101 14, 19 102, 95 15, 21
Trans-1,2-dichloroethene Method Perf, 99 12 101 10
Inter. Study 98, 105 le, 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
Trichloroethene Method Perf. 101 9 100 12
Inter. Study 106, 105 13, 23 106, 101 15, 23
Trichlorofluoroxzethane Method Per:. 103 11 107 19
Inter. Study 93, 98 30, 19 36, 100 28, 23
1,1-Dichloroethane Method Perf. 101 10 104 15
Inter. Study 99, 101 15, 16 100, 104 12, 23
1,1-Dichloroethene Method Perf. 102 17 99 15
Inter. Study 102, 96 23, 18 96, 86 15, 23
1,1,1-Trichloroethane Method Perf. 101 11 102 15
Inter. Study 107, 110 12, 20 101, 100 23, 17
1,1,2-Trichloroethane Method Perf. 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 Method Perf. 100 8 102 10
Inter. Stucy 102, 106 17, 18 162, 101 16, 15
1,2-Dichloropropane Method Perf. 102 8 103 12
Inter. Study 120, 118 13, 11 121, 122 13, 14

* The two values given for the reagent water validation data

the distilled and tap waters, respectively.

in each column represent

*% The two values given for the wastewater validation data in each column 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 pg/L after removing approximately 15% of the reported values

as outliers.

REVISED EQUATIONS

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 although 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 decomposition. 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 QUESTIONNAIRE

A questionnaire for Method 624 was provided for all participating
laboratories. Each of the 15 laboratories responded to the ques-

tionnaire. The responses are summarized below.
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TABLE 12. REVISED REGRESSLON EQUATIONS FOR ACCURACY AND PRECISION

Water Type

Distilled

Single-Analyst Precision
Overall Precision
Accuracy

Tap Water

Single-Analyst Precision
Overall Precision
Accuracy

Surface Water
Single-Analyst Preclsion
Overall Precision
Accuracy

Industrial Effluent
Single-Analyst Precision
Overall Precision
Accuracy

X = Mean Recovery

C = Preparecd Concentration

Bromcform
(9.0 - 400)
SR = 0.12X
S = 0.17X
X = 1.18C
SR = 0.23X
S - 0.33X
X = 1,32C
SR = 0.14X
S = 0.24X
X =1.,10C
SR = 0.18X
S = 0.25X
X = 1.06C

0.36
1.38
2.35

2.06
1.01
2.74

0.38
1.08
1.80

0.65
1.02
2.67

w

SR

v

Chloroethane

(9.0 - 400)

= 0.12X 0.25
= 0.11X + 0.37
= 1.10C 1.68
= (0.18X 0.53
= 0.20X 0.61
= 1.18C 2.66
= 0.15X + 1.07
- 0.18X + 0.98
= 1.07C 0.73
- 0.19X - 0.23
= 0.19X + 0.59
= 1.00C 1.07

(7.3 - 488)

SR = 0, 14X + 2.78
S = 0.29X + 1.75
X = 1.18C + 0.81

SR = 0.29X - 0.52
S = 0.34X + 0.13
X =1.17C - 0.3/

SR = 0.25X + 1.37
S = 0.28X + 1.46
X =1.12C + 1.63

SR = 0.32X + 0.25
S = 0.40X - 0.37
X = 1.24C - 0.41

(Continued)
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TABLE 12.

Chloromethane

(Continued)

Methylene Chloride

Trans-1,2-Dichloroethene

(4.5 - 300)

SR = 0.14X + 0.09
0.17
X = 1.15C + 0.03

+

SR = 0.11X + 0.49
S = 0.15X + 0.60
X = 1,11C - 0.40

SR = 0.17X + 0.04
S = 0.15X + 0.40
X - 1.02C + 0.05

SR = 0.26X - 0.29
S = 0.19X + 0.22
X 1.02C - 0.23

(Continued)

Applicable Conc. Range (ug/L) (7.0 - 469) (7.2 - 480)
Distilled

Single-Analyst Precision SR = 0.37X + 2.14 SR = 0.15X 1.07
Overall Precision S - 0.58% + 0.43 S = 0.32X 4.00 S =0.19X
Accuracy X =1.03C + 1.81 X = 0.87C 1.88
Tap Water

Single-Analyst Precision SR = 0.38X + 0.40 SR = 0.20X 4.96
Overall Precision S = 0.55X - 0.79 S = 0,38X 5.19
Accuracy X =0.96C - 0.20 X = 0.78C 5.66
Surface Water

Single-Analyst Precision SR = 0.32X - 0.05 SR = 0.27X 8.17
Overall Precision S =0.49X + 0.27 S = 0.29X 7.48
Accuracy X=1.23C - 1.31 X = 0.83C 8.40
Industrial Effluent

Single-Analyst Precision SR = 0.61X - 1.43 SR = 0.30X + 3.56
Overall Precision S 0.58X - 0.95 5 =.0.42X 2.06
Accuracy X =1.13C - 1.23 X = 0.80C 2.50
X = Mean Recovery

C = Prepared ConcentratLion
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TABLE 12. (Continued)

Water Type Trichlorofluoromethane l,1-Dichloroethane l,1-Dichloroethene

Applicable Conc. Range (lg/l.) (7.2 - 480) (10.8 - 480) (7.2 - 480)
Distilled

Single-Analyst Precision SR = 0.33X - 1.48 SR = 0.13X - 0,05 SR = 0.17X + 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 =1.05C + 0.3¢6 X =1.12C + 0.6l
Tap Water

Single-Analyst Precision SR = 0.17X + 0.80 SR = 0.14X - 0.08 SR = 0.12X + 2.08
Overall Precision S =0.29X + 0.04 S = 0.14X + 0.82 S = 0.24X + 0,53
Accuracy X =1.05C - 0.19 X =1.07C - 0.53 X =1.02C + 1.43
Surface Water

Single-Analyst Precision SR = 0.33X - 0.57 SR = 0.11X + 1.08 SR = 0.16X + 0.87
Overall Precision S = 0.31X + 0.03 S = 0.12X + 1.12 S = 0.24X + 0.51
Accuracy X = 0.87C + 0.50 X =1.02C + 0.76 X =1.01C + 0.91
Tndustrial Effluent

Single-Analyst Precision SR = 0.27X + 1.62 SR = 0.23X - 0.27 SR = 0.24X - 0.39
Overall Precision S = 0.26X - 0.43 S =0.21X+1.12 S = 0.20X + 0.39
Accuracy X =1.07C - 0.29 X =1.09C - 0.12 X =0.93C + 0.94

X = Mean Recovery

C = Prepared Concentration
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TABLE 13. REVISED ACCURACY AND PRECISION ESTIMATES FOR
100 ppb CONCENTRATION LEVELS
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*RSD “RSN FOAT] TRED

CCHPAUMD XREC X°SOD -SA %REC ¥YPSD =G4 XREC %RSU =%t XR7C YRSD -S4

R LHNF(RY 11¢ 18 12 129 la 2% 108 2e 164 | R} it je
CARLON TFTPALMLAGRING 10 11 2 115 10 14 106 1% 1¢ Rt 2a 19
CHLIRTETraANf 119 Rl 1¢ 117 34 24y 114 29 2¢ 124 4r a2
CHL KCFMETHARNC 149 4y 3R 4¢ &4 35 122 49 L3 112 £ en
“ETHYLFRE CHLOIRIDRF b9 Ay 16 4 [ 31 91 37 1E [ 44 24
TRANGL=192=00CPLOIRCETHENL 1ne 19 14 111 1€ 11 102 15 17 1re te d¢
TRIAFL TRCFLUDROMETELNE € I4 32 108 2% 1/ RT 31 32 107 26 ne
1el=CICHLURPZETHAYF 1€ 16 13 1J6 1€ 14 103 13 12 109 02 23
Yol=LI{FILLRZCTHErF 113 4 18 102 z< 14 102 25 17 oy 20 12


http:Tflf'Al.t4

METHOD 624

Instrument and calibration parameters are summarized in Table
l4. Of the 15 participating laboratories, 1l used Finnigan
GC-MS systems. The models used were: OWA 20; OWA 30; OWA 30B;
OWA 1020; 3200; 4021; and 4023. Four laboratories used
Hewlett-Packard instruments (Models 5981, 59835, 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 Tekmar
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 programs used were
typically 45°C for 3 to 4 minutes and 8°C/minute to 220°C with
exceptions as noted in Table 1l4.

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
Chem 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 laboratcries used the internal standard

technique,

Seven laboratories encountered no problems with the calibration
procedures. Four laboratories reported difficulties in meeting
bromofluorobenzene (BFB) instrument tuning criteria. One of
these laboratories recormended 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

Column

6'; 1% SP-1000 on 60/40
GCarbopack B

6°%x2 mm ID; 1% SP-1000
on 60/80 Carbopack B
12 SP-1000 on 60/80
Carbopack B

8'x1/8" OD S5; 1% SP-
1000 in 60/80 Carbopack
B

6'x2 mo ID glass,; 1%
6'x2 ma LD S35, 1%

6'x? mm 1D glauss, 1%
SP-1000 on 60/B0 Carbo-

6'; 11 SP-10U0 on Carbo-

6'x2 mo ID glnss; 1% :
SP-1000 on 60/80 Carbo-

0.3% Carbowax 20 M on
80/100 Carbopack C

1% SP-1000 on Carbopack

6'x2 mm LD glass; 1X

6' glass; 102 SP-1000
on Carbopack B

Lab Age
Code Instrunent Make (Yr)
1 Finnigan OWA-20 2.5
? Fianipan oWa 1020 1
] Finnigan 4023} 5
4 llewlett~-Packard 4.5
TYHOA + THINA
purge and rrap
saupler
5 Hewlett-Packard 8
5981 SP-1000
6 Finonlgan 4021 5
SP-1000
7 Finnigan OWA -30B 2
pack B
8 Flaondgauw 3200 5
pack B
9 Howlett Packard 5
5985A
pack B
1w Floulgan OWA-30 2 1% SP-1000
1 Finnigan 4021 ?
12 llewlett Packard 6
5985 + Tekmac LSC-3 B
13 Finnigan 3200 7
SP 1000
14 Finolgan OA 1020 1
1% Finnigan 3200 2.5

10 SP-1000 on Carbo-
pack B

Primary Source

Calihration Points

220°C

Column Condltions ol Standards @g/l)
45°C for 3 min; 8°C/min o Supelco (purgeable 10, 40, 170
220°C; hold at 220°C gases prepared ko=

house)
4%°C for & min; B°C/nin te Supelco 40, RO, 160
Anbient for 4 min: 50°C - Prepared fnhouse 10, 50, 100

200°C at 8°C/wln; hold at
200°¢C

45°C for 3 wmin; 8°C/nin to
220°C; 220°C for 15 min

45°C for 4 min; 8°C/min to
220°C; 220°C for 30 mlu

45°C for 3 min; 8°C/min to
220°C

45°C for 3 min; 8°C/min to
220°C; 220*C for 25 win

50°C; 10°C/min to 220°C

45°C for 3 min; B*C/min to
220°C

65°C for 3 win; 8°C/min to
245°C

30°C for 2.5 min; 10°C/min
to 220°C; 225°C for 5 min

45°C for 3 wmin; 8°C/win to
220°¢

Ambient for 1 min; 60°C for
1 min; B°C/rin to 220°C

49°C for 3 min; 8°C/wmin to
220°C

45°C for 3 min, 8"'C/min to
220%C; 220°C for 15 min

Supclco

Supelco

Nat specified

Preparcd inhouse

Supelco

Supeleo

Supelco

Prepared {nhouse

Supelco and Analabs

Supelco

Prepared inhououe

Chen Service Compounds

Supelco

20-50, 250, 500

30, 45, 60, 90
25, 100, 200

2%, %0, 100

10, 50, 200

2, 20, 50, 100, 200

10, 20, 200

10, 10, 100, 300

’
2-200 (5 points)
Assumed J poxnts‘
3.2-74, b.3-141, 63-1410,

320-7010

20, 50, 100

'Qunstionnalrc stated dilutions were performed as specified in the method.
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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.

No QA/QC problems were encountered by 11 of the laboratories.
One laboratory complained of an insufficient volume of spiking
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
intc reagent water. One laboratory reported the loss oZ the
highly volatile gases in standards. One laboratory repcrted
background problems with methylene chloride, benzene, tcluene

and tetrachlorocethene.

Six of the laboratories reported difficulties with sample purg-

ing and concentrating. These included:

o The loss of 2-chloroetﬁylvinyl ether in the
Tekmar purge and trap apparatus, remedied by

replacement of a six-port valve;
° Contamination by the sample for false positives

and false negatives and high-level surrogates

requiring extended system bakeout;
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TABLE 15. SUMMARY OF QA/QC PROCEDURES

Surrogate
Lab Control Duplicate Replicate Check
Code Charts System Blanks Analyses Injections Standards
1 NP Daily 10% of samples NP NP
2 Each sample Daily NP As required Daily
3 Daily Twice daily As required NP Daily
4 NP Daily NP NP Daily
5 Daily Daily NP NP NP
6 NP After standards and As required NP Daily
high samples
7 Each sample Daily and after high 15% of samples NP Quarterly
samples
8 NP Fach shift NP As required Lach shift
(2-3 times)
9 Daily Daily NP NP Daily
10 NP 3/day Daily NP Weekly
L1 On-going Daily NP NP NP
12 NP Daily 20% NP baily
13 NP Daily and as required NP NP Daily
14 Daily Daily NP Daily NP!
15 NP After standards and 10% NP Each 8 hours

high samples

NP = not pertormed
'gpecified 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 number 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 diiferent water types;

'y Interferences with the second and third internal

standard peaks in high level samples;

° High concentrations of unlabeled compounds re-
sulting in high recoveries of their labeled

analogs and vice versa.

Problems with peak identification included difficulties in re-
solving the DCB isomers (seven laboratories) and difficulty in



detecting 2-chloroethylvinyl ether (five laboratories). Two
laboratories reported that 2-chloroethylvinyl ether coelutes
with 2-bromo-l-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 m/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);
o Using FC-43 to tune the GC-MS system,

[ ] Restricting the analysis of dichlorobenzenes
to Method 625 (three laboratories);

o Preparing surrogate solutions and standard
dilutions in methanol to diminish stability
problems by ailowing 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;

Computing 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 standarc
deviation from linerity for the volatile gases
to 20% due to greater inherent variability Zor

these compounds;

Adding charcoal to the trap to increase trapping

efficiency for highly volatile compounds;
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Using m/e 62, m/e 83 and m/e 166 for quantitation
of 1,2-dichloroethane, tetrachloroethane and
tetrachloroethene, respectively. These are based
on. the greater abundance of tine first ion allowing
increased sensitivity and improved accuracy when
the latter ions are used; and

Using a sample size of 25 mlL to increase

sensitivity for low-concentration compounds.
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SECTION 7

EVALUATION OF SURROGATE COMPOUXNDS

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 compounds. 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 the 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 wvariability
in one variable that can be explained or predicted in terms of
the other.

tatistical 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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COMPOL ND

CHLOROME THANE

BROMOME THANE

CHL OROETHANE

METHYLENE CHLORIDE
TRICHLCROFLUOKROME THANE
1,1=-010CHL OROE THENE
1,1-0UICHL OROETHANE
TRANS-1,2 DICHLOROETHENE
CHLOROFORM

V,o2-DICHLOROE THANE

1o, TRIECHLOROE THANE
CARBON TETRACHLORIDE
BROMOD [ CHL ORIME THANE

1, 2-01CHLOROPKOPANE

TRANS 1,3 DICHL ORGPRUOPLNL
TRICIHIT OQROE THENE

BENZENE
DIBROMOCHLORONME THANE
CES=1,3-DLCHLGROPROPENE
1,1,2 TRICHLOROETHANE
BROMOF ORM

1V, 1,2, 2-TETRACHit OROETHANE
IFTRACHLOROLTHENE

TOL UENE

CHLORUBENZENE

CIHYL BENZENE
V,3-DICHLOROBENZF NE
1,72-/1,4-DICHL DROBENZENE

W NOT DETERMINED
Hl @ HETENTILON 1 IME

TABLE 16.

RETEMNTION
11IML
(MINUTLS)

LTmn wwN

10
10,
Vi
LIV

13
14,
15,
b
16.
17
14
17
17
19,

77

24

26
NI
NI)

LN ENN SO~ ~NDd=DbhbT=CWbdN—=

CORRELATION COEFFICIENTS OF SURROGATE
RECOVERIES AND SPIKE RECOVERIES

1,2-0CHLORO-
BENZLNE D4
(RT ND)

=0 £24
0.209
0.188
-0.009
-0.u97
g.1¢4
0.z28%
-0.207
-0.121
-0.153
0.186
0. 163
-0.08Y
0.144
0.1
0.008
-0.0B/
0. 0z1)
-0t
u.057
-0.0M
0. 119
-2
0.0vu4
0.050
0.021
0.1y
0..4%0

SURROGATE
L e __ S, oo e~ -
1,4-DICHLORO- Z2-8BROMO- 1~ BROMOEHI ORD- FLUORO- 4-BROMOFLLUURO-
BUTANE D8 CHLOROQOPROPANE - D6 METHANE-D2 BENZENE BENZENE
(RT ND) (RT-NO) (RT=9.3) (R7=18.4) (RT=28.3)
a.118 -0.087 01006 “U.1b%S -0.249
0.158 0.088 -0.138 -0.166 -0.265
0.156 -0.034 -0.108 -0 162 -0.263
0.191 0.060 u.014 -0.024 ~0.03
0.030 -0.144 -0.024 0.138 -0 s
-0.007 -0.130 3.072 -0.262 -0.199
0.o87 -0.181 0.006 -0.247 ~-0.308
0.100 -0.0N9%6 J.006 -0.177 -0.216
0150 0.032 -0, 062 0.053 0.2
0.163 0.032 N0.002 0.033 -0.156
0.077 0.078 -3.039 -0.163 -0.224
0.178 0.112 -3.034 -0.141 -0.193
0.196 -0.046 1.0noa -0.0Y6 -0. 151
0.1 0.260 J.0R7 0.178 0 0H?
0.279 0.206 0.084 0.110 -0.096
0.022 0.089 0.00¢ 0.008 0.021
U.098 0.0/8 -4, 098 -0.0%0 ~U.165
0.163 0.036 O.06 -0.025 -0.017
0.153 -0.139 0,146 0.107 -N.099
0.120 0.107 -0.0¢3 -0.005 -0.051
0.189 -0.023 0,097 -0.013 -0.034
0h.1472 0.045 .20 0.09% 0,170
0.147 -0.032 0.016 0.021 1.036
0.103 0.062 3.014 -0.017 0.044
0.096 -0.0%3 0.017 0.021 0.059
0.126 ~0.019 U.006 -0.003 0.060
n.nols n.o0z% 00Xy 0. 061 0.1
0.038 0.174 0.129 0.174 0.221



to be exactly zero. For the data presented 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 éorrelation 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

coulc have occurred by random chance if the variables did not

have an actual relationship. .

With the exception of the surrogate compound, 1,4-dichlorobutane-
ds, over one-half of the correlation coefficients are mnegative.
Of the 76 positive correlation coefficients, only 23 of these
(30%) are statistically significant at the 0.0l 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 compcunds
of interest. 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 oI the

compound.

These results do not imply that surrogate/compound relationships
do not exist. As long as the recoveries oI 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 generally greater than 20%) maxe it
difficult to observe surrogate relationships with a "narrow"
range of recoveries. In order to establish and quantify surro-
gate relationships, it is necessary to purposely decrease and
increase the compound recoveries. This, oI course, was contrary
to the objectives of this interlaboratory study. Further inves-

tigations of various statistical approcaches for the evaluation
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0of surrogate compounds will be implemented and reported in a
separate report at a later time.

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-dichlorcbutane-ds; generally has the highest 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
l,4-dichlorobutane-d;.
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APPENDIX A
STUDY 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 ug/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 ug/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 ug/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 ug/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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TABLE A-1. FALSE POSITIVE AND FALSE NEGATIVE STUDY
SAMPLE RESULTS FOR THE VOA FRACTION

LABORATORY

COMPOUND 1 2z 3 4 o) [3) 7 8 el 1) (] 12 13 14 15
BrNZENE . ' + * * + * + ’ - + - pe -
CHLOROFORM - . * + - + - ' *
CIS=-1.,3-DILH OROPROPENE - ‘ -
ME THY{ ENE CHLORIDC - . . . . . ' ) . . . .
TOLUENE ' + + + + +* + + . v + +
1,1 -DICHL OkUE THENE - + - - - - - - - _
2-CHLCRETHYLVIAYL ETHER - - - - - + - - - _ - -



8¢C1

TABLE A-2. STATISTICAL SUMMARY OF THE FALSE POSITIVE AND
FALSE NEGATIVE STUDY FOR THE VOA FRACTION

Qua, | TATIVE
PERFORMANCE *+

M), OF VALUES e, OF VALUES 0 mmmmmm-- ammo o
COMPOUND DETLCTED NOT DETRCTED FAL SE FALSE
POSITIVES NEGAT VLS

BENZENE 14 0
CHL OROFORM 160 5 )
CIS=-1,3-DICHLOROPROPENE ! 14 )
METHYLI ENC CHLORIDE 14 1 ¥
TOLUENE [ 0 6]
1,1 DICHLUROE THENE 1 14 3
2 CHLORETHYLVINYL ETHLR 1 14 \

4 1IF MORE THAN HALF OF THE LABORATORIES QUANTITATED THE COMPOUND AT >10 UG/L . THEN ThE JOGMPCUND
1S CONSIDERED PRESENT IN THE SAMPLE (POTENMTIAL FOR FALSE NEGATIVES). OTHERWISE Ti€ COMPOLND
IS NOT CONSIODFRED PRESENT 1IN THE SAMPUE (POTENTIAL FOR FALSE POSITIVES).



APPENDIX 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 sample. Retention times for the
sample and the masses 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. TOTAL ION SCAN OF THE 1-2 YOUDEN
PAIR FEZASIBILITY SAMPLE

SAMPLE: METHOD 624,SPIKING COMPDS%1-2(SUL/SMLITOTAL RUNM TIME (MIN):
35 .

FRN3 10875 TOTAL NUMBER OF SCANS: 758
LARGEST PEAK SCAN NO.t 283 LARGEST PEAK ABUND.: 143840
LARGEST PEAK RET. TIME(MIN): 13.26 TOT. RUN ABUND.: 8.82122E+06
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TABLE B-1. RETERTION TIMES AND MASSES FOR VOLATILE COMPOUNDS
(1-2 YOUDEN PAIR FEASIBILITY SAMPLE)

Cowpound Retention Time n/e
3romodichloromethane - 10.5 127
3romoform A 15.7 173
3ronmomethane 1.6 94
Cnloroethane 2.5 64
2-Chaloroethyl Vinyl Ether%* 14.5 63
Chloromethane 1.2 50
Dibromochloromethane 13.1 127
1,1-Dichloroethene 5.8 96
1,1-Dichloroethane 6.8 63
1,2-Dichloroethane 8.5 98
1,2-Dichloropropane 11.9 63
cis-1,3-Dichloropropene 13.3 75
trans-1,3-Dichloropropene 12.2 75
Ethyl Benzene 22.5 106
Methylene Chloride 3.8 84
1,1,2,2-Tecrachloroethane 18.0 83
Tetrachloroethene 18.2 le4
1,1,1-Trichloroethane 9.7 g7
1,1,2-Trichloroetnane 13.3 97
Trichloroethene 12.7 130
1,2-Dichlorobenzene** 30.3 146
1,3-Dichlorobenzene 29.4 ’ 146
l,4-Dichlorobenzene** 30.3 . 146
Trichlorofluorometnane 5.3 79
Benzene 13.2 78
Carbon Tetrachloride , 10.1 117
Chlorobenzene 20.7 112
Chloroforn 7.9 83
Trans-1,2-Dichloroethene 7.6 96
Toulene 19.5 ' 92

*Deconposed in the solution mixture
**Compounds co-eluted from the GC column.
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APPENDIX C

RAW DATA

(Corrected for blank values for each laboratory)
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AMPUL NO:
TRUE CONC:

LAR NUMUGER

OO NO WV &N -2

- ek b b b b
[V I RN VI Y

DISTILLED WATER

1
1C.8

10.7
15.0»
11.6
11.8
9.7
9.3
Fe?
12.7
14,1
10.3
13.3
12.2
12.3
I5.74
5.1+

2
12.0

1.9
1ee?r
12.2
10.7
11.12
12.1

T.6%
14.3
14,1
13.2
1.6
6.1
17.6
13.3

17.2

T

TABLE C-1

ENVIRCNMENTAL MONITORKING AND SUPPORT LABGRATORY

OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL PROTECTION AGENCY

** EPA METHOD 624 VALIDATION STUDY - PURGLABHLES +»

RAwW DATA FOR BENZENE ANALYSIS BY WATER TYPE

LOW YOUDEN PAIR, UNITS = UG/L

AP WATER SURFACE WATER INDUSTRIAL EFFLUENT
Z 1 Py 1 <
12.2 0.8 12.0 10.¢F 12.0
17,1 11.0 12.2 Q.9 11.1
] 15.92 11.° 1¢.? 12.2+ 17.2
12.8 13.4 12.9 9.4 19,5
15.96 14. 8 12.3 17.9» 13.3
1C.0D 2.9 11.1 C.0» A
11.4 11.C 12.0C E,8 10.7
. 11.9x Ju0n 11.0» 2% 0e5n
12.2 13.2 12.5 14 .8 1%.¢
14.7 12.5 14.0 12.8 14.9
11.32 1.3 11.5 1C.56 11.8
12.8 1C.6 11.7 11.4 11.1
12.4 12.2 14 .8 10.8% 12.5
24,2 1.7+ 16.7 10,9 11,8
» Sebw 14,8 15.2 10,5 12.1
1.1 9,13 11.8 9.0 12.5



AN

AMPUL NO:
TRUE (CONC:

LAB NUMBER

O N0 NN -

DISTILLED WATER

k)
114.0

114,79
136,00
117.7
139,.3
15541
107,17
76.8.
123.9
134.D
178.3
127.1
147.9
112.4
207.8
31.0

4
1¢0.

(4]

126."7
164,70
12¢.5
129.6
965
£9,1
995w
117.6
146.C
1364
101.4
161,

125.20
153,1

T

3
114,06

132.1
131.6
122.8
133.1
96.1
94 .7
2e.3
1C7.7
129.0
92.7
124 .9
9C.C
113.4
155.9
155.7

TABLE C-2

ENVIRCNMENTAL MONITORING AND SUPPOKT LABORATORY

OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL PROTECTION AGENCY

*s2 EPA METHOD 624 VALIDATICN STUDY - PURGEAELES #*»

RAw DATA FOR BFNZENE ANALYSIS BY WATER TYPE

MEDIUM YOUDEN PAIR, UNJTS = UG/L

AP WATLK SURFACE WATER INDUSTRIAL EFFLUENT
4 3 4 3 4
12C.0 114.C 12C.0 14,0 120.0
11C0.C 113.C 119.C 162 .7 114.3
a 16G.3» 133.4 135.7 1315 .8» 153.9»
12¢.1 121.3 13C.8 125.7 14¢.2
145,5 2C6.8n 15R.1 120 .5 16C.¢
101.8 102.1 114.0 76.82 91.8
GLL.¢8 92.8 112.3 98 .1 ?7.5
» 91.0» BB 7w 92.7» 182.0+« 97.7»
14C.9 168,13 122.¢ 144,38 1342
14¢,.0 1:8.C - 132,0 144, 0 149.C
11C.3 Gi.4 102.9 106,12 99,7
127.1 97.4 10C.2 74,3 97.2
144,10 127.C 146.3G 104.6C 147.0
. 12C.5 158,.7 148.5 108.§ 0aCte
91.8 134,72 147.7 122.3 112.7
10¢.2 £1,3 102.9 113.73 9¢.6



CeT

AMPUL NO:
YRUE CONC:

LAR NUMWMBER

IR NV SN

DISTILLED WATER

5
tBN."

446.0
640.5»
412.5
511.7
416.1
133,32
13649
405.3
183.3
335.7
£70.9
511.0
222.1
536.7
598.6

432.C

409,C
71547
361.9
43C.4
329.0
264.3
296.7
107.2
283.3
l.bb.!:
282.1
358.5
1648.7

TABLE C-3

ENVIRCAMENTAL MONITORING AND SUPPORY LAFCRATORY
OFFICE OF RESEAR(H AN{ DEVELOPMENT
ENVIROGNMEMNTAL PROTECTION AGENCY

** EPA METHOD 664 VALIDATION STUDY ~ PURGEAQLES »»

KAW DAYA FOR BENZENE ANALYSIS BY WATER TYPE
HIGH YOUDEN PAIR, UKITS - UG/L

TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

S 6 5 6 5 6
45C.C 432.0 4EC.O 432,90 480.90 432.C
£e2.r 27000 443,70 1g82.C 428.7 410.32
¢71,5+ 569.8» 71442 5¢9 .4 T4 454 $36,9+
165.5 38C.7 198,2 381.0 18R,.8 16241
444,C 521.6 S24.5 28h.5%5 L6548 603 .G+
1E9.5 427.8 424.0 366.0 Li6 " 27¢E. ¢
261,0 262,70 22242 152.3 298,10 291,k
161.C» 185.C» 238.6» 1E8.C» 185,C» 181,0.
15442 LeB LR 425,7 £51.8 447 ,2 Lis,.¢
15%.C 315C.0 266,0C 277.0 ¢BE.7 29¢€.3
2942 25¢.7 274 .1 27C.8 289.7 247 .2
557.0 482, 14,0 26240 £22.0 161.0
£1¢.C 5cC.0 S1g.C 427.0 ¢C3.0 661.C
429.6 16€.6 3132.6 IC744 T53.5 265.5
471.6 394.C 2e3.9 48C,.S 63,1 304.C
T84 L7 GER LG 346 .1 L4l .6 370.8 207.5



C-4

TABLE

ENVIRONMENTAL MONITORING AND SUPPORY LAGORATOFY

OFFICE OF RESEARCH AND DEVELOPYENT

ENVIKONMENTAL PROTECTION AGENCY

PURGEALLES w»»

EPA METHOD 624 VALIDATION STUDY

"

RA4 DATA FOR BROMODICHLOROMETHANE ANALYS1S BY WATER TYPE

- UG/L

UNITS

LOW YGUDEN PAIR,

INDUSTRIAL EFFLUENT

TAP MATEF

DISTILLED WATER

SURFACE WATER

VN

-
-

AMPUL NO

E.C .

TRUE CONC

o
s @

<& ™

~ 2
* o

™M

Q-
L] [ ]

£

12.5
17.4

-«

o L)
e o
~noO

S5.€
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TABLE C-5

ENVIRONMENTAL MONITORING ANOD SUPPORT LABORATQORY
OFFICE OF RESEARCH AND DEVFLOPMENT
ENVIRONMENTAL PROTECTIGCN AGENCY

** EPA METHOD &6¢4 VALIDATION STUDY - PURGEAELES »»

RAW DATA FOR BRCOMODICHLOROMETHANE ANALYSIS BRY WATER TYPE
MEDIUM YCUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLULNT
AMPUL NO: 3 4 3 4 3 4 3 4
TRUE CONC: 122.0 114.6 125.C 114.0 120.C 114.90 122.0 114,23
LAB NUMBER

1 156.1 77.¢ 177.% 75.9 117.¢C 91.1 128,00 74.¢

2 143,17 a9 141,2 &8¢ .1 157.3 7C.1 122.7 5644

3 124.5% 102.5 146.8 11€.28 12G.8 120.7 11,8 B2.%

3 139,7 £9,9 1¢2.2 £e 138,70 7Ce6 62.R 113.9

5 144.9 76.6 11¢.7 6244 7643 111.0 129.0 112.C

) 6.6 3.0 1Ce.70 75.8 112.6 th.3 D.00 50.6

7 2.2+ 111.0 104 .0 G243 105.C 96.4 119.0 9244
8 132.4 93.% 151.2 71642 145.4 7144 151,14 142,.5»

9 144,20 112.0 16¢2.C 12240 127.°C 127 151.3 12¢°.C
10 140.9 132.1 124 .4 1¢t.9 129.4 105.4 137.7 165.1
1" 117.6 97.8 960 9LaS 112.8 PR .4 81,2 99.2
12 16¢.°0 132.3 97.6 132.3 137.0 131.C 1C5.0 151.C
113 137.4 * 16C 3 164.7 194, ¢ 122.7 124.6 C.C»
14 146.3 14643 142430 1549 153.8 131.3 135.7 102.1

15 134,7 129.4 189.¢ 1C%.5 12C.6 143.¢ 56,2 12544
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TABLE C-6

ENVIRONMENTAL MONITORING AND SUPPORT LABORATQRY
OFF1CE OF RESEARCH AND CEVELOPMENT
ENVIRONMENTAL PRCTECTION RGENCY

*+ EPA METHOD €¢24 VALIDATEON STUDY - PURGEABLES *»

RAW DATA FOR BRCOMODICHLORNMETHANE ANALYSIS BY WwATEK TYPt
HIGH YOULEN PAJR, UNITS - UG/L

DISTILLED WATER TAP WATEFR SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 ¢ 5 ¢ 5 ] 5 £
TRUE CONC: 432,90 480.C £32.0 L8C.N 432.C 480.C 432.0 LEC. 3
LAB NUMBER
1 443,10 473.C L6 .8 L74.7 4468.7C 483.C 412.C 179.0C
¢ 7021 723.4 6L2.6 63(.9 666.6 723.7 737.3+ 648,.4
3 415.2 451.5 421.5 49%.4 404.0 50845 282.¢ 495.1
4 365.9 472.1 16942 538.5 271.9 319.8 262.7 £77.2
b 48543 133.C 2ETL7 361.7 2564C 522.0 t7v.C 358.C
6 459,10 £43,C £22.,0 526.0C 384.C 4C9.0 331.0 - 542.C
7 275.0 36140 23C.0 37C.0 476.0 402.5 345.C 36740
R 717.3 53%5.6 3645 6C1.4 414,73 577,.7 SHE11» 597.(=
9 403.0 6C1.0 502.C £85.90 790.C L4T.5 378.0 56840
10 £28.3 51642 575.1 497.2 53C.2 519.9 L32.2 62747
11 424,0 4e3.0 tBE,2 79L.2 199.C 430.0 402,02 631,72
12 459.0 519.C 428 LT 65C.72 454 .C £75.C 531.0 ‘a8.C
3 26444 1E6.3 $2%9.7 478.2 3g2.C £75.2 - 379,11 X61.3
14 451,2 417.¢ 152,8» 134,90 26C.°0 510.°2 176.7 329.2

15 £32.1 389.1 LCE LS 591,12 55546 559.7 439,9 739.5



TABLE C-7

ENVIRONMENTAL MONITORING AND SUPPORT LAPORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRCNMENTAL PROTECTION AGENCY

*+ EPA METHOD €24 VALIDATION STUDY = PURGEADLES 4+

kAW DATA FOR BROMOFORM ANALYSIS BY WATER TYPE
LOw YCUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AFPUL NO: 1 ¢ 1 < 1 l 1 2
TRUE CONC: 9.0 1C.0 9.0 1C.0 9.0 10.0 9.0 10.5
LAB NUY¥BER :
1 7.6 G.5 g2 15.2 1C. & 7.0 G2 8.9
2 9.9 11,1 5§.C 14,6 7.C 12.9 7.5 13.4
2 7.6 7e2 £.2 &,0 S.7 €.2 éE.0 1.2
4 1,9» Cobw 4ot 3.4 10.1 94 é.% 7.4
5 4.2 7.4 €t é.2 6.0 S.4 2.9 [P
¢ (.02 2ok C.C» CoCo 3.¢ Codn CaCn a9
7 €.l 3.7 3.4 1.8 2.3 1.9 2a7 1.5
8 5.9 £.1 S.0 9.3 9.6 a.1 7.0 7.2
9 9.5 11.¢ 7.5 19,7 9.0 9.7 2,5 12.2
10 8.5 14.1 Fa7 9.7 13.1 11.¢4 .7 14,5
11 8.1 Ged S5ec ¢€.0 g.4 8.2 8.8 a9
12 11.3 1C. ¢ 14.7 12.72 9,5 11.¢ 7.2 12.4
13 11.1 1.8 11.° ch? 9.1 .5 b L.Y
14 11.5 12,5 4P 2 11.1 1C.8 1C.0 7.3 9.8
15 5¢.1» S4.30 7.2 244 12004 19.4 E7 .80 L1
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AMPUL NO:
TRUE CONC:

LAB NUMBER

DISTILLED WATER.

3 4
95.0G 1530.C
10¢.D 46.3
104.7 Ldé.2
115.4 44 .C
33,40 29,C»
1Tk T 41,8
29.1‘ 1"0[
77.6 114.0#
115.1 S¢.2
158,20 S4.7
112.3 53,6
7.6 61.4
123.3 1.2
127.3 *
91.8 75.8
121.9 IG.C

TABLE C-8

ENVIRCNMENTAL MONITORING AND SUPPCRTY LAPORATORY

OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRCNMENTAL "PROTECTION AGENCY

*4 EPA METHOD €24 VALIDATION STUDY

= PURGEABLES #+

RAw DATA FOR BRUMCFORM ANALYSIS BY WATER TYPE
MEDIUM YOUDEN PAIR,

TAP WATER
3 4
G5l 1Cc.C
121.4 4G .1
£€,.5 tT.6
t12.7 7.4
ST.b» c7.2n
5e% 5.7
72486 5a1
G5.9 35.R
164,°2 L3
192.2 S
I 76.9
51.9 LZ2.4
69.1 64,9
T75.7# 50.1
218 .9 eC,2
12¢.° EG.S

SURFACE WATER

0
n
e (A
(o]

134.C
167.8
1(7.¢6
86.8
7(‘.10
€2.¢6
88.5S
146 ,¢
101.0
83,5
1C2.1
10e, ¢
15“.2
111.¢
1¢5.¢

4
166.0C

42.9
5446
E5.¢
LL.G
46.8
231.9
51.5
46.8
Ab.?
“‘.3
72.8
1.7
51.¢
84,7
7542

UNITS - U6/L

INDUSTRIAL EFFLUENT

3
9%.90

122.7
1¢C.2
(A
7%.8
$e8
7.2
94,8
1¢0.8
131.0
105.9
68.3
77.9
9¢.5
112.0C
bslb

4
16C.C

LB,G
47,6
17.4%
137,12
5.8
1441
L49.65
11é.4
60.7
3G.6
78.¢C
974
2T.2
47.1
21E.(C»
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TABLE C-9

ENVIRCNMENTAL MONITORING AND SUPFPORT LAFQRATORY
CFFICt OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

** EPA METHOD €24 VALIDATION STUDY = PURGEABLES *»

#«AW DATA FOR GCROMOFORM ANALYSIS BY WATER TYPE
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: S ¢ 5 ¢ 5 6 5 e}
TRUE CONC: 400,17 2¢6C.C (2C.0 2¢C.% 400.0 36C.C L0CLD 360.C
LAB NUMBER

1 458,0 374,58 4CS.C 3171.7 L4E9,C 3¢C.0 425.0C 395.0

2 56445 564 .9 57644 49,2 £91.7 572.4 £04,¢ 582.C

3 L70.4 £33.1 LE5 a9 LLS .6 47%.3 £52.9 424 ,7 28547

4 292430 164,39 266,12 29G4k 385.7 25645 361.°7 L6G.¢C

5 198.5 3C5.0 1¢2.C 714,70 271.C 361.0C *91.C 295.C
¢ 58C.0 519.C ¢98,0 €85.75 473,C 53C.0 €57.1 S08,.0C»

7 $32.0. i, 634.C LB1,0 1025 .0 6Cs.C S8L.C 494 .C

8 1¢32.2» £95.9 7501 Se2.8 487.C 5C8.5 6Er.2 Led. ¢

9 274,90 £59,C g18.¢ JEb.2 7. ¢C 134 ,C 241.C Lef .t
10 180.6 373.9 451.2 310?.8 34,1 29U .8 L0 .3 290.9
11 434,95 361.C 66,¢ L6742 611,90 348,00 405.0 119.¢
12 Ln7,.9 ekl 41S,.0 £6S.0 11,0 13g.0 4Ce.0 157.C
12 352 L2L, ¢ 725.C LL2.5 LtL6.38 437,.8 27C.1 14106
14 L4B.9 1£5.9 41€.¢ 245,90 28C .8 4CS5.2 T6% 5 €995

15 498 .4 6L L7 455.F [ TEY 797 .6 17,5 12¢6.1 1171



TABLE C-10

SUFPORT LAEORATGRY

OFFI1CE CF RESEARCH ANC DEVELGPMENT

ENVIRCANMENTAL MCNITORING ANC

ENVIRONMENTAL PROTECTION AGENCY

PURGEARLES »»

EPA METHOD €24 VALIDATION STUDY

"e

KAw DATA FOR BRCMOMETHANE ANALYSIS BY WATER TYPE

ue/L

UNITS

LOW YOQUDEN PAIR,

SURFACE WATER INDUSTRIAL EFFLUENT

TAP WATEF

DISTILLED WATER

AYPUL NO

101

1G.1

10.1

G.1

TRUE CONC

LAEF NUMAER
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TABLE C-11

cNVIRCNMENTAL FPONITORING AND SUPPORT LAECRATCKY
OFFICE OF RESEARCH AND DEVELCFMENT
ENVIRCNMENTAL PROTECTION AGENCY

** EPA METHOD €24 VALIDATION STUDY - PURGEARLES =*»

RAw CATA FCR ERUMOMETHANE ANALYSIS BY WATER TYPE
MEDIUM YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 3 4 3 4 3 4 2 4
TRUE CONC: 152,90 144.0 152.¢C 144,70 15¢2.¢C 144.,0 152.0 144,70
LAE NUMBER
1 5a1s L5 Blhobs L7.5% €8.5+ JE.Ba 52.5» Gho1»
2 157.3 7.8 1641, ¢ ts.6 122.0 £5.5 155.¢ 49.°
3 1M11.2 70.7 119.1 t2.9 116.2 g1.0 TG 282.°C
4 L ) bd.H 77.7 64,0 166,¢ 111.9 8747 94,7
5 1540 51.5 ¢1.9 46.2 56.3 £6.6 51.6 67.6
¢ L26.0% SCa1 718,00 L4S5¢.0 4C7,64 S01.C» 675.0» 185.C
7 67.7 B1.2 CeC 65.8 72.6 $5.°C 9% .8 6C.%
R 157.2 6Ca 5 EX.7 63.9 86.4 1£9.C» 77.9 el
9 96.9 95.9 111.°7 G?7.9 5.4 G932 109.7 112.C
ic 123.°% 75.8 14,2 G5.4 107.9 98,9 137.1 11244
1 123.8 3.7 122.C 69.1 52.¢ 93.4 77.7 8§77
12 146.0 9647 57.8 1C¢e. 0 122.C 122.0 2.0 107.G
13 15547 . el B4.C 132.¢C 08.t 13C.9 72.2
14 1¢a4 55,2 145 .4 6C.3 11€.2 77.4 111.°% 4iL.3
15 152.2 76.7 167 .14 1¢6.9 2.4 133.3 208,50 534
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TABLE C-12

ENVIRONMENTAL MONITORING AND SUPFORT LABORATORY
CFFICE OF RESEARCH AND DFVELOFMENT
ENVIRONMENTAL PROTECTIOM AGENCY

*4 EPA METHOD €24 VALIDATION STUDY - PURGEAELES #»

RAW DATA FOR EROMOMETHANE ANALYSIS 8Y WATER TYPE
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WAYLEK SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 6 5 ¢ 5 ¢ 5 6
TRUE CONC: 546.0 6C7.C 5646.C ¢L7.3 564&,C 6C7.0 546 ,C £27.G
LAB NUMBER
1 248,00 277.C» c82.0* 27C.0x 228 .C» 217.0. 2¢l 0n clt&aCH
2 L24 .4 681,.1 554 .4 2E2.9 L27.7 702.4 421.5 £7%5.9
3 382.7 LoB.2 381.7 LEB LG tL6.4 L25,.8 97,5 1991,8.
4 L16.4 BCE&.5 664,17 1021.1 J3E6.7 165.% 661.6 640 .8
5 t86.3 266.C 284 ,.C 2E7.°C 243,70 4E2,.C 456,0 215046
6 2386640 175.C 33800 28100 227C.0» 1230.0~ 27249 1241,C»
7 c11.3 326.¢C 272.C 2s7.0 311,0 134,90 13e,0 T14.7
g 322.8% 1268,8» 3CC.2 774,86 741,2» 746 .1 151.¢ 1CE7. 1
g 182.0 te1.C 191.0 LY 22 *os.0 131.0 292.C £39.0
ic 415.6 325.8 145,6 425.5 4C1.7 458.C 3¢2.7 56845
1 Lo8.0 5¢3.0 177.C 275.3 417.C 42%.C L£2.0 L42.C
e 413.3 53,0 511.0 £36.,0C 3¢2.C 4e4 .0 Lg2,.0 Lee.G
13 L8 .18 492.9 ¢C9.9 671.C 127.1 453.G L¢S.7 $34.3
14 506.9 483.1 1E7.6 5¢1.1 259.¢ SEC.7 189.2 I4€at

15 43¢.7 ?¢2,.0 €91.7+ 6EQ.Cn £07,.3» 260.5 633,90 c63.8
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TABLE C-13

ENVIRCNMENTAL MONITORING AND SUPPORT LAPORATORY
OFFICE CF RESEARCH AND DFEVELOFMENT
ENVIRONMENTAL PROTECTION AGENCY

*+ EPA METHOD €74 VALIDATION STUDY - PURGERRLES *+

REW DATA FCR CARBON TETRACHLORIDE ANALYS]IS BY WRTER TYPE
LOw YOUDEN PALR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACF WATER INDUSTRIAL EFFLULNT
AMPUL NO: 1 2 1 Z 1 2 1 e
TRUE CONC: 9.0 1C.C ?.C 1.0 9.C 1C.C 9.0 10.C
LAD NUMBER
hi 7.5 9.2 8.1 .6 8. Se? Tet £.G
? 12.3 14,40 125w 1¢.1» a2 14.9 10.2 11.6
3 E.2 G.0 7.5 G.1 ¢.0 9.1 1.5 8,2
A B.0O 9.4 7.8 9.4 2.1 12.7 ol [
5 9.5 8.9 Laobe Caln Tod» b 7.7 9.9
o} 6.1 9.7 [ | £.9 8,2 8.7 6.0 6.5
7 L9 4.0 2.3 Eobn Sat .7 4.3 S.8
b 6.5 B.b 9.3 6.7 7.5 .4 12.3 1.4
9 5.6 1C.9 1.4 12.2» 9.2 11.71 10.0 1¢e.1
10 6.2 9.5 7.6 7.9 8.2 2.6 r.2 g4
11 F.7 10.2 £.9 7.8 9.4 10,5 8.7 8.9
12 11.0 13,4 10,8 £.6 11.7 12.7 G.6 1¢.C
13 ol Te5* B.L 1P ,.,7» 14,6 10.8 7.1 7.8
14 10.9 10,2 IS5 . n G.6 11. 4 1.9 9.3 10.2
1 16.%» 12.¢» 7.3 9.8 7.C £Fa.5 10.1 £.5



9%1

TABLE C-14

ENVIKCNMENTAL MONITORING AND SUPPORY LAEOQHRATOFRY
OFFICE CGF RESEARCH AND DEVELOFMENT
LNVIRCNMENTAL PROTECTION AGENCY

*+ EPA METHOD 6b6c4 VALIDATION STUDY - PURGEABLLS =+

KAW DATA FOR CARDON TETRACKHLORIDE ANALYSIS BPY WATER TYPL
MEDIUM YQUCEN PAIR, UNITS - UuG/L

DISTILLED WATER TAP WATEF SUPFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 3 4 2 4 3 A 1 4
TRUE CONC: ¢5.2 16C.C §5.C 1CC.° $S5.0 16C.0 9c.C 10C.0
LAB NUMBER

1 106.3 t2,¢8 107.3 t?7.6 toe.C 67.9 90.7 £1,8

2 137,94 12.2* 153.6» £G4 17,2 61.5 G¢.2 6Ce8

2 97.7 58.4 1C7.C S¢.9 5.4 9C.8 157 .44 9t.8

4 111.6 T¢.6 P84 56.3 133.5 ¢C. £7 7 1.9

5 104.0 bd, b 79 .94 IT.5» 26,3 671 94 .2 ¢l .l

£ 52492 53.0C E4.7 ¢.7 £E9.7 £5.1 £2.0 $e5

7 6.8+ TR, 7T» Ct.5e SGe3n 71.9 6E.4 81,4 T1.8

£ 115.7 72,8 134.9 £E4.9 124 .7 702 15704 156.2»

9 112.70 9C. % 121.0 G5 62.2 107.0C 117.C 15C.C
10 1075 B1.5 g6 1 L S 95.1 £87.9 10644 85.68
1 10144 &é6,.G 117,4 67.7 110.9 G6.8 74.3 89.2
12 122.% Bt.6 Bt .6 1LZ.5 102.0 £95.7% 952 4,6
13 97.C * ZEE LS 14,5 146,06 10¢.°C 931 El.5
14 105.9 9.9 172.¢4 69.8 12¢.6 1IN, 4 116.9 9.3

15 131,9 98.4n 12141 Eda G3.C ¢1.8 E2.2 10%.1
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AMPUL NO:
TRUE CONC:

LAB NUMHER

DISTILLED WATER

L30.0

197.0
75650
“3'3
395.°
L‘b.g
46&.0
224,009
739.0»
17¢.0
L9F.9
435.9
198.C
€3¢ .0
517.6
22450

&
3¢CaC

3131.0
tot.on
386, €
«Cho2
2¢5.C
323.C
238.C»
£73.1
ter.C
IR2.¢
4C2.C
37¢.C
3CC.6
447,99

TABLE C-15

ENVIKCKMENTAL MONITORING AND SUPPORT LAEORATORY
OFFICE QOF RESEARCH AND DEVFLCFPMENT
ENVIRONMENTAL PROTECTICON AGENCY

*4 FFA METHOD 674 VALIDATION STUDY = PURGEAELES =

RAW DATA FCR CARBON TETRACHLORIDE ANALYSIS EY WwATER TYPE
HIGH YOUDEN PAIR, UNITS - UG/L

INCUSTRIAL EFFLUENT

TAP WATER SURFACE WATER

5 6 5 é 5 &
4LC.0 el 4GNL.C X60.C 40C.C 31¢G.C
166,C0 T21.C 361, °T 332.C 172.C 136.C
E72,6s 55G.6 567 .9 ¢01.C 1 R R 512,12
£21.5 4321.,1 450.¢ 428.4 LGE.7 BY&L 9
2eC.5 521.2 1¢e1.,2 2¢1.1 194, 4 3781
2450 189.0» 1¢4.00 232,00 L01.0 1.
tCC.C £27.C Ie6.C 3e7.0 237.8 39E.C
cL5.Cn 2S5S.Cn 1EC.C c8C.C 101.0 c71.C
561.9 577.¢ 451.5 L7 . E £8G.%x 5€2.7»
49¢,0 251.30 181.C 3CS.C 1¢1,°0 199.C
SE5.4 21?0.5 4E2.9 4C0.¢ L6C.® L8L LB
17%8.C IE2.9 4¢7,°C 1s7.C 416 .,¢C 315.C
£77.C 413,23 17a.C 15C.C 508,07 401,0
SC2.% 28l.5 377.2 16€.¢ I80 .2 2867
L41.0 L34.8 314.F 526.C £272.9 57.Gn
T67.¢ 54,12 L28.7 S 344,58 112,12 55€.9



TABLE C-16

ENVIRONZENTAL MONITORING AND SUPPORY LABORATGRY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRCNMERTAL PROTECTIGN AGENCY

*e EPA METHOD 674 VALIDATION STUDY - PURGEABRLES #»

KFAWw DATA FOR CHLOROBENZENE ANALYSIS BY WATER TYPE
LOWw YOQUDEN PAJR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NO: 1 4 1 c 1 < 1 2

TRUE CONC: 13.5 15.° 12.5 15.32 13.5% 15.0 1.5 15.C

= LAB NUMEE R

ey 1 1¢€.1 2041 2044 16.9 14,6 25.9¢ 21.0 15.8
2 15.8 2C.6 1304 22.2 1.1 19.¢ 12.5 21.4

3 15.3 17.2 13,2 1546 16.9 18.7 11.¢ 17.4

4 15.4 14.7 16.9 1%4.5 15.C LB s 12.¢ S.6

p 15.2 1448 17,4 16.8 14,2 17.1 19.1 131

6 13,8 1646 11.6 12,6 16.4 15.5 1.6 12.4

7 18.7 11.2 106+ 12.9+ 10,8 13,4 8.7 16.C

8 15.0 17.8 15,9 13,1 19.7 16.7 1945 18,4

9 17.4 16.6 160 E5e7 15.¢C 15.¢ 14,3 17.3

1C 1046 16.8 15,2+ LI 16.2 17,8 12.C 16.1

11 15.4 15.2 16.7 12.5 16.3 19,1 169 1643

12 14,3 16.1 17.¢C 16.4 14,5 17.4 12.R 1.4

13 16.5 19.9 18,7 18,50 22.9 17.5 14,9 218

14 17.7 16.¢ 51404 15.7 17.7 2T .4 1.5 T6.4

15 28,30 3.4 14,8 2549 20.2 PRI 20.7 1.3
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TABLE C-17

ELVIRCNMENTAL MONITORING AND SUPPORT LADORATORY
CFFICE CF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*»x EPA METHOD €24 VALIDATION STUDY - PURGEANLLS =»»

RAw CATA FOR (HLOROBENZENE ANALYSIS BEY WATER TYPL
MEDIUM YOULEN PAJIR, UNITS - uG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLULNT
AMPUL NO: 2 4 3 4 2 4 3 4
TRUE CONC: 142.3 152.C 142,.C 15,70 142.90 152.C 142.7 150.C
LAB NUMBEFR
1 £22.9 166.9 116 .8 188,10 164,C £33.0 176.0 182.0
2 161.2 193.8 131.4 212,72 187,72 171.° 175.7 2207
3 15¢.5 182.2 1¢1.0C 152.49 162.3 1¢9.0 193.5 119.C
4 160.1 2C1.0 64 . E 137.% 207.,5% 14 8= 36.1 155.¢2
5 1466.," 132,0 128.0 168,70 155.4 16%.0 141,10 162,03
¢ 137.0 12¢,G 111.C 12,0 147.°2 1620.0 122.02 73.69
7 Bl.4 11¢.0 GE.O EG.0x G2, 40 108.0+ 9).9 9.7
8 155,.1 157.¢ 122.C 162.2 212.72 153.¢ 1746.° 177.5
9 171.0 170.C 227 . 177.¢C 164,10 143.5 172.0 17¢8.°7
10 9743 1¢3.5 ARRE 124 .90 1C2.¢ 112,14 11643 7C.3
11 151.7 139,7 143,32 15C.9 124.2 131.9 1J7.6 127.C
12 128,20 16?7.C 127.C 167,70 149.3 174 .9 162.5 2509
13 132.5 . R AT 14¢.1 2C3.4 155.9 134,13 195.1
14 175.10 156.C 257.C 154.4 164 .8 166.5 136.7 126.6

15 211.5w 147 .40 1é61.7 172.56 151.8 154,7 112,8 165.7
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TABLE C-18

EMVIRCNYENTAL MONIJTORING AND SUPPOKT LABORATJORY
OFF1CE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTIOMN AGENCY

** EFAR METHOD 624 VALIDATION STUDY - PURGEABLES we

REW DARTA FOR CHLOROBENZENE ANALYSIS BY WATER TYPE
HIGH YOUDEN FAIR, UNITS - UG/L

"DISTILLED WATER TAF WATLER SURFACE WATER INDUSTRIAL EFRFLUENT

AMPUL NO: 5 ¢ 5 d 5 o 5 6
TRUE CONC: ¢o0.0 54C.C 4L0.0 54C.2 ¢CoaC 540.0 ¢0c.C £40,.C

LAB NUMBER

1 €90.9 58649 £51,0 765.0 tlé.C 789.7 744640 657.0C

2 57,8 931.E+ TEE LK T45.4 GLB.8 B22.9 949 .8 B69 .12

3 716.6 55¢.¢ 57245 5¢9,2 765,.2 621,13 494 ,6 411.4
4 ct3.4 616.1 23042 $5¢.¢ 498.C t83,7 220.2 L44,C

5 655.0 5Cz.C 564.0 £35.C ¢60.C £2¢.C 6560 417.0

6 536N 198.0C g0 X770 364.C £22.C 211.¢C £51.C
7 84,0 T85.C 121.0¢n 71,0 S5€7.C» 286,00 3115.0 272.0

8 ¢J0.3 S13.4 L61.0 SES.1 246 .06 ¢22.1 £36.C S542.5

9 547.9 336.L S4S.C 496,72 191.2 220.C 168.0 2C2.0
10 c8?.? 257.7 18,5 263.5» 259.7 271.1 27¢.8 24C. 8
1 ?717.72 532.C ¢4C.0C 7¢7.0 S67,C 499,79 £22.0 50040
1¢ L57.C 596.0C 462.C 7427 ¢12.0 4cB.0 642 .0 653,20
11 62042 LEBLS 10611 T71.6 472.12 435.7 791.4 442.5
14 €76.06 576,55 SRe.C 477.6 134.3 Ee2.8 5S15.¢ 6056
15 729e4v - 679,24 42%.9 ¢97.9 60C.1 £29.2 L17.5 $53.0



TABLE C-19

ENVIRCNMENTAL MONITORING AND SUPPORT LACOQORATORY
OFFICE OF RESEARCH ANC DEVELOPMENT
ENVIRONMENTAL PROYECTIGN AGENCY

*+ EPA METHOD 624 VALIDATION STUDY - PURGEABLLS w»

RAwWw DATA FOR CHLOROETHANE ANALYSIS EY WATER TYPE
LOw YOUDEN PAIR, UNITS - UG/L

1671

DISTILLED WATER TAP WATELER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 1 < 1 l 1 2 1 é
TRUE CONC: g1 7.3 £.1 7.3 £.1 7.3 8.1 7.3
LAB NUMBER

1 5.6 S5.(» b.? 1.8 €5 2k 6.0 7.7

2 19.1 12.2 1.2 £.9 10.4 2249 10,7 1¢.C

2 ¢ £.8 11.8 Tab 13.¢ 6.8 8.7 20.2

4 11.3 E.C ) 7.1 5.9 15.5 9.2 12.7

5 9.5 Sel? 1C.0 t.9 L7 2.5 9.3 7.C

¢t 5.9 Eo? 1C.1 €.9 $.6 6.8 t.? 7.2

7 ¢ 3.6 2.9 6.3 [ 4.4 5.2 L.4

8 6.2 17.9 €.k 4.7 -1C0.C 11.7 19.8» t.2

9 14,1 E.C 13.¢ 14.C 16.C 14.0 E.S 17.¢
1C 6.6 7.8 9.9 L) 9.2 7.4 9.4 t.C
11 7.8 €. CaDs C.0» ¢ C.C» 0.Cn 4.7
12 10.¢ 8.7 9.6 Coln 14,5 11.9 11.1 13.7
13 10.6 Tt.5 11.6 11.1 14. 11.2 10.7 7.1
14 10.2 7.1 39 .60 7.5 11.8 8.5 6.9 7.6
15 2.7 11.0 12.5 1C.5 E.C M. 5.¢ 11.5



TABLE C-20

ENVIRCANMENTAL MONITORING AND SUPPORT LALORATORY
OFFICt OF RESEARCH AND DEVELOPMENT
ENVIRONMEFNTAL PROTECTION AGENCY
2« EFA METHOD 624 VALIDATION STUDY = PURGEAGLES =»»

RAw DATA FCR CHLOROETHANE ANALYSIS BY WATFR TYPE

A

MECIUM YQOUDEN PAIR,

UNITS

- UG/L

DISTILLED WATER TAP WATLR SURFACE WATER INODUSTRIAL E£FFLUENT
AMPUL NO? 32 4 2 4 3 4 3 4
TRUE CONC: 122.C 116.C 122.0 11¢.2 1¢2.7 116.0 122.0 11¢.0
LAR NUMBIR

1 7¢.1n EC.tn 11647 7242 1€7.0 67.4 E1.°7 5746

2 216.6 9C. 4 231,7 7842 163,¢ 115.C 201.,.1 74.1

3 15249 E7.7 11C.¢6 15242 122.1 119.9 325.1% I70.20

4 2.4 123.C 123.7 7.9 cEELSe 121,32 2571 122.3

5 10¢.0 71.8 91.4 €61 V€ tm T1.6» 118.,0 71.4

6 99.8 8044 i?t.C G4 107.7 90.7 135.C 64,7

7 91.1 91.4 $5.8 EC.7 6.2 7401 118.0 ac.C

& 173.0C t&.9 184,22 §7.1 110.C 189,°% 102.9 23¢ Cn

9 131.0C 1<C.C 127,00 116, 0 115.0 1¢7.0 122.C 118,20
19 152.¢ 97.¢ 144 .1 127.1 143,2 116.9 134, 128.C
1 186.6 981 165.¢ B€a2 127.4 113.4 11C0.2 1629
12 222.9 144.0C 121.0 166.0 177.C 15¢8.0 124 .7 132.°C
17 145.7 * 61,5+ G748 180.9 122.° 168.9 Bhat
LK) 179,.8 7244 ¢Je.7 E1.2 171.1 134,11 15C.9 79.3
p! 1¢9.5 £7.9 199.C 16C.1 f41.2 14543 2175 52.7
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TABLE C-21

ENVIKCNMENTAL MONITORING AND SUFPOKT LAEQORATORY
CHFICE Cf RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTELTION AGENCY

»* EPA METHOD 624 VALIDATION STUDY - PURGEAULES *»

KAWw DATA FOR CHLOROETHANE ANALYSIS BY WATER TYPE
H1IGH YOUDEN PAIR, UNITS =~ UG/L

DISTILLEE WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 ¢ S ¢ s é 5 &
TRUE CONC: 447.70 L8E8.C 447,70 LEE,D 447,0 48,0 447,00 438,
LAE NUMBER
1 301,.5 434,C» 178.C 256.0 22,0 284.0 14€.T 209.C
2 961.5 849.3 FS57.6 SCc.3 557.¢ §C7.1 584,72 7670.7
k! 501.6 497.7 211.7 1504 ,90 211.2 £76.1 £19.8 c5¢0.C4
4 554,.7 561.¢C 5CE.t $1¢.2 SR&L2Z L1¢.8 48,7 B43.4
p £3f.0 42¢8.C 191.0 287,0 2E2.0m 163,00 LGN 18&LT
6 545.9 584.0 722.C ¢1C.0 434,06 52%.¢ 50.9 664.°C
7 26740 3s5C.C 227.¢C TEL.C 414.C £31.9 £14.,0 194 .0
£ 350.4 1361.2+ 164.2 G71.° 770, ¢ £21.3 L3¢ .t 1112.¢
g 3Ih6,C 382.C 427.0C 417.° 24C.C 782.0 337.C 401.¢C
10 Sb2.44 £51,1 Lzt S74,5 £21,12 5€ceS L39,7 tebe6
1M 693,90 5¢2.C 2¢2.C 32F.T 421.¢ 435.C L5¢.7 £5t.C
12 £94.0 7¢64.¢C E34,.0 EEELT 652,°¢C EE86.C 75240 ERLD
12 63,4 bt Y 589.5 772.8 Lef 58,9 L9046 €91,4
14 Es€.6 610.4 474 ,9 7T45,8 1L9.6 784,13 L92,5 bWk LS
15 621.¢ 7471 733.¢ 737.0 el % - 76745 758947 271,4
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TABLE C-22

ENVIRONMENTAL MONITORING AND SUPPOKY LABORATORY
-OFFICE OF RESEARCH AND DEVELOFMENT
ENVIRONMENTAL PROTECTION AGENCY

** EPA METHOD 624 VALIDATICN STUDY - PURGEAELES +»

RAW DATA FOR CHLOROFORM™ ANALYSIS EY WATER TYPE
LOW YOUDEN PAIR, UNITS - UG/L

DISYILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 1 2 1 l 1 2 1 2
TRUE CONC: €9 t.5 50 ‘.5 5.C 4.5 .0 4.5

LAE NUMBER

1 1.9 l.8 CoCn 1.7 5.2 4.3 4.0 2.7
2 6.6 7.5 B8 7.7 Loé ¢.3 Sl 5.6
2 S5eb L7 Ll 1.9 Se3 5.1 7.1 12,6
4 6.6 9545 314 45,2 4.9 GG 1240 12,1
5 4.5 t.C Col0x 106 346 1.2+ Taln Catie
¢ 4.2 Set 5.7 Ce8 S5.C 4,2 1.9 Ce5
7 L. 244 Culw 1.4 QsCr C.0» 1.7 1.2
4 4,9 Lot 5.4 3.9 (.9 4.2 7.8 €al
G 5.7 S-C 5‘.‘0 S.O Soc 40? 502 5-3
1C 4.7 6.3 1. C.9 3.4 2.2 4.9 caS
1 Se3 Lo Celm 2,0 5.1 4.¢ Tt Sed
12 3.7 4.5 16.7 2tL7 4,3 4,5 5.9 4.C
112 6.1 B,0= 17.1 19.¢ BeS 5.9 S 5.2
14 Lok 4.5 D.Ce Co:;’ 7.2 563 4.7 bat
S 8.0 3.7 Cal» CuC» Lol LA O Coln UPREE



GST

AFPUL NO:
TRUE CONC:

LAE NUMBER

DO SO A IS A

10

DISTILLED WATER

T
«

7.0

68.6
98.8¢
75.7
59.2
7242
63,6
5045
7543
B4
61.2
79.0
Q4.4
77.0
81.7
68.3

4
71.0

TABLE C-23

ENVIRONYENTAL MONITORING AND SUPPORT LARDRATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*4 EPA MEYHOD 624 VALIDATION STUDY - PURGEABLES a4

RAW OATA FCR C(HLOROFORM ANALYSIS BY WATLR TVPL
MEDIUM YOUDEN PALIR, UNITS - UG/L

TAF WATER SURFACE WATER INDUSTHKIAL FFFLUENT

1 4 3 A 2 4
7%.C 71.0C 75.C 71.0 ?75.0 71.C
75.6 1E.5 70.7 5¢.4 56,7 66,5
112.6 6G.¢ 85.C 54,9 7C.3 S¢S
117 o4 = Tea1s 78.4 68 .6 124424 132,40
92.9 6Z.4 114,12 SCeC CE L2 6Se¢
52,3 5.7 29,7 55,3 Le L 2& .1
744 59.9 621 57,7 6% . ¢ 32,1
5,1 54,8 58,0 S04 72.70 5.2
6%.6 2.2 £6. 20 54,8 8T F 3C.9
76.1 gE,® 69 b 754 35,7 £€.2
ST .7 58,2 4.9 54,C 59.7 ‘57,1
54,5 49,9 74,5 €Sk 57.0 65.C
75 .4 96 .4 79.5 .2 76.5 6G.C
6L .50 Ef b 138.5 6642 76.7 04 .C
92.3 15,7 $2.9 61.8 87.4 40,2

Ce0n Qe 26.00 33.0n 28,5 CoeCw
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TABLE C-24

ENVIRCNMENTAL MCNITORING AND SUPPORT LARORATORY
OFFICE OF RESEARCH ANLC DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*» LPA METHOD éc¢4 VALIDATICON STUDY = FURGEABLLES +»

FAWw DATA FOR CHLOROFORM ANALYSIS BY WATER TYPL
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WwATLR SURFACE WATER INDUSTRIAL EFFLULNT
AMPUL NO: 5 é 5 & 5 é 5 s
TRUE CONC: 27C.C ILC.C c7C.C ICCL2 27%.C 19c.0 272,70 1.2
LAB NUMBER
1 26%.9 245.9 50,9 2c?.¢ 2LeELT 260.C 22247 25% .¢
2 409 .5 LGt 1 L4 .2 L1 .2 362.7 L610.3 Led .G 1.7
3 b, R 3CC.2 €95.1» 261,50 271.? T2¢.5 2SR.G» L1
A 240.5 SEE .G 2¢% .2 IT¢ELT 1£2.5 26%.32 245,1 25¢.2
S 27242 2¢1.C ¢22.+3 165.7 142.7 268 .7 248 L n dubatr
) 289.0 263.C 260,0 147.C 240, 8 277.8 197.2 Joe. ¢
7 148,04 22C.0 194 .C 204,07 240 .0 249,0 231.7 224.C
R 25443 CED.S 22540 3205 225.C 316.8 IChW.h 14¢.0
9 235.1 354,10 279.0 261.3 2¢%.C 2L7,0 22¢.0C 126.C
16 c18.4 203.6 214,95 1927 2uC.2 212.¢ 195 .1 2ub b
1" 101.0 375.C €92.3n TUuZ3n 2es.C 281.C 265.0 356.0
12 245.0 125.0 131.0 0.0 2¢C.C 289.C 1.0 131.°
13 230.3 45.,1» £e.2 7.2 L& .8 I4¢,.3 224 ,F 3J6.C
14 EBE 4 3154, ¢ 257.9 132.5 2C8.9 1821 28% .1 265,58

15 292.6 22345 167,82+ 252.8+ €162 2594 15542 B7a.44
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TABLE C-25

ENVIRONMENTAL MOWNITORKRING AND SUPPORT LAEORATORY
OFFICE OF RESEARCH AND DEVELOP™ENT
ENVIRONMENTAL PROTECTICN AGENCY

** EPA METHOD 624 VALIDATION STUDY - PURGEABLES »»

FAw DATA FOR CHLOROMETHANE ANALYS1S EY WATER TYPE
LOWw YOUDEN PAIR, UANTITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMFUL NO: 1 2 1 < 1 2 1 2
TRUE CONC: 7.8 7.0 7.8 ?7.C 7.8 7.0 7.8 7.5

LAR NUMBER

1 249 3.7 6.4 e 2.5 1.0 1.8 2.5

2 14.4 10.4 12,64 10,2 12.4 12.9 9.6 1.0

b 7.7 6.8 baut 6.6 7.2 6.9 9.1 N
4 KB 6.5 g,.C .4 Se$S 12.7 1Ce2 3,2

5 4,7 5.2 6.3 4.7 beb 1.3 5.3 4.9

¢ 0.0 Tl Oa.0 CoCn Q.C» C.Co» 0,0 0.C»
7 6.2 2,9 4.2 [ 8.3 4.2 5.7 .8

3 S.6 27.C ¢.3 3.9 1C.8 16,72 chadr .0

9- 0.0 12.¢ Colo 15.5 6ol 37474 Talw 63,59
LR 2.6 7.3 * Y 5.2 2a9 * 5.0
11 0,0 £.1 C.C» CaCs Ba4 9.3 BaS 742
12 ¢.b NeCo 7ok 1.0 3.7 NaC» 9.2 1.1
17 9.4 Ga.C» 7.5 15.¢ 12.4 1C.¢ 1444 .0
14 11.2 9.1 Stal+ Sals JeCs 9.¢ Ja0n o1
15 5741s 2645 315,06+ cCoetn 2570 25.9 12.9 12442
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AMPUL NQ:
TRUE CONC:

LAB NUMBER

-
DO NS N

- ek b b b
8 al PN —a

ODISTILLED WATER

3
117.0

81.9
217.8
132.2
10 .4

9246

Coln

96.4
c1€.4

44,2

23 .9
182,6
1120
136.1
251,
A58 .7

4

111.3

7247
95.5
97.¢C
72.5
59.2
O.C‘
BéaS
6Ce7

374.C»

gv.2

142,64

£1.2

97.6

125429

TABLE C-26

ENVIKCNMENTAL MONITORING AND SUPPORT LAEORATCORY

OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL PROTECTION AGENCY

*» EPA METHOD 624 VALIDATION STUDY

RAW DATA

MEDIUM YQUDEN PAIR, UNITS = UG/L

TAP WATER
3 4
117.0 111.5
627 72.4
??:\.2 93.5
135.8 78,3
135.3 7.1
£5 a2 6C.7
GoCw C.0»
99.0 77.7
111.0 94.3
1241.C 1.2
171.¢ £Era
113.C 1C%.0
101.0 72.8
c851 .6 ‘AR
243, Lzt,.8+

~ PURGEAYLES +»

FOR CHLOROMETHANE ANALYSIS BY WATER TYPE

SURFACE WATER

3
117. 0

55.2
179.6
126 .C
292.5
1C5.9

0.0
110.¢
12246
29640
120.2
208,12
114.0
164.7
2CS. 8
251,72

4
111.C

56.0
104 .1
94,13
115.4
65.8
0.0+
65.8
21C¢.C»
LL L8
78.1
126 .4
9&.9
117.8

N e

- -

422440

INDUSTRIAL EFFLUENT

3
117.C

66 .1
230.2
11,0

B5.4

84,73

0,Ox
117.0

5.6

7R .6
117.9
11C.2
126.0
2C1.R
2C1.1
717 .4

4
111.0

3%.1
7642
66F.214
126.8
€Ce7
Te Q0
$0.0
352440
7C.°C
1.5
139.°2
781
CeDn
B.6
138,¢
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AMPUL NOC:
TRUE CONC:

LAE NUMBER
1

Lol R NiRe SNV IR i )

DISTILLED WATER

5
£22.0

234,06
515.2
LIE LD
S64 .2
181.0
Dufie
189.0
214 .9
184,10
c0C.5
£97.0
296.C
7.5
Fi9.4
965.9.

¢
469,C

235.C
917.3
52644
590.4
327.C
0oGn
26640
1764,
51,7
302.4
922.0
L69.C
668.4
772.C
1913.,1»

TABLE C-27

ENVIRCNMENTAL MONITORING AND SUPPOKT LARBORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN AGENCY

*s EPA METHOD 624 VALIDATION STUDY = FURGEAULES »»

RAW DATA FOR (HLOROMETHANE ANALYSIS BY WATER TYFE
HIGH YOUDEN PAIR, UNITS - UG/L

TAP WATEPR SURFACE WATER INDUSTRIAL EFFLUENT

) 6 5 6 5 6
L2z.0 L6997 £22.C L£9.0 L22.7 £49.5
26C.0 IC1.D 184.0 3C2.0 256.C 224,38
1022 .8 55¢.7 669.5 559.¢2 605 .1 £1&6.90
£419.35 LOE LR £92.1 49¢,¢ £SR3 Q256,70
LEE B 63z, £97.¢8 498.2 985."7 118¢.5
294.0 43C.0 177.C 164.C 137.C 345.0
Qeln Deln G.C» CeO» AN AR ARSI
279.0 2¢e7.2 289.C 344,70 254.0 222.C
I571.4 QL. 1169.3 1028.2 40T 1515.9
9244 174, 73643 163,00 195.7 S5¢.6
4.2 530¢.4 B47.4 434.C LR N 3745
77.0 2C3,0C 4e2.( 6.0 741.0 S57.3
529.C 368,C 3189.C 388 .C 509.0 ¢e5.0
€s52.C 6§53,5 463.C 547.1% 21944 777.4
S7C0.2% 121C.¢+ 224,06 124,55 ¢21.0 t€.9

1027 .G« 1537.5+ 18C2.7* 2087420 20717 €31.5%



TABLE C-28

ENVIRKONMENTAL MONITORING AND SUPPORT LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*» EPA METHOD &4 VALIDATJON STUDY - PURGEABLES ww

RAW DATA FCR CIS-1,32-DICHLOROPROPENE ANALYSIS BY WATER TYPE
LOW YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NOQO: 1 ¢ 1 é 1 2 1 <
TRUE CONC: £.0 £E.9 5.0 B.9 8.C .9 .0 e
'_J
T LAB NUMBER
1 6.4 9.6 8.5 1.0 9.9 8.7 9.2 9.4
2 1C.5 15,1 6.1 15.2 £.5 1444 9.5 14,5
3 19,14 17.8» 17 .84 161+ 16044 16.9+ 13.7» 33440
4 12.1 7.1 5.2 2.2 10.9 10.3 11.7 .3
S 10.8 $.1 7.7 $e2 1.9 2.8 9.6 16.9
¢ GaNa 6ol 5.2 C.O» 6.6 6.5 5.2 T.29
7 5.5 4ol 1.3 65 4.9 5.7 La2» 5.7%
& Ba2 1141 5.9 §.C 1.2 9.7 0.6 10.3
9 12.0 14.5 11,8 12.5 1.9 13.0 11.¢ 15.9
10 L3 Goblw a5 L,.9x 6,3 5.3 5.9 51
11 7.2 k.t 7.1 oS 7.7 8.5 7.7 78
12 Bo3 B.5 G2 Se2 Ba2 9.t 11.2 £.5
2 B.7 1C.3 1C.8 16.9 1C.7 9.1 643 7.7
14 11.¢4 6.7 31,1 ¢S 9.2 12.€ 6.7 1C.8
15 32.9» 2447 12.8 14.8 40,44 18.2 1.6 1044



—
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AMPUL NO:
TRUE CONC:

LA NU™MBER
1

DO O Ol

TABLE C-29

ENVIRCNMENTAL MONITORING AND SUPPORT LAEORATCKRY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONVENTAL PROTECTICN AGENCY

*+ EPA METHOD 624 VALIDATION STUDY - PURGEABLES »#

kAW DATA FCR C1S-1,3-DICHLOROPRCPENE ANALYSIS BY WATER
MEDIUM YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
3 4 b 4 3 A 3 4
8547 £§9.C 25,0 £6.0 £5.C £940 8Se7 8940
128,17 113.¢C 146 .5 105.0 12¢6.C 134.C 10¢.0 12¢.0
145,8 138,7 128,12 €86 135.C 145.9 134 .4 166.¢
217.6» 22743 212.84 23E .7 2C7 .44 239,2» 172 .4 296G, 6
101.3 12C." 94 .7 107.1 168 .6 110.0 104,.5 136,7
120.0 Y 155.C 74,2 (0.8 137.C 11,0 12¢8.¢
79.5= 19,3« 74,2 79.5 5445 £1.1 70.2¢ 58,8#
€2.5¢ ES.C# 70,2 BE,5 72.3# 64492 ED.T» 81,9
120.7 156.7 12645 124 .1 149.8 126.5 126.2 131.8
121.0 142,¢C 114,0 134,23 11¢.0 114.0 122,72 151.0
8S.6* E3,3 70,4 GS 7+ Chobn 92,2 Ede9 97.7
9C.7 100.C 8.6 94,0 92.6 97.3 64 .9 91,0
93.5 91,2 EC.8 9%, 76.9 96, ¢ 106.0 99,6
91.1 . * 4470 ,5 12847 112.C 120.9 79.8 8%.9
112.7 95.8 152 .8 12¢,2 134 .4 117.8" 121.1 7.8

151,24 152.3» 121.4 132.9 117.2 112.7 135.¢€ 111,46

TYPE



H
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AMPUL NO:
TRUE CONC:

LAB NUMBER

O O ON AN R

DISTILLED wWATER

5
357.0

449,0
37,4
83C .24
414,73
495,10
I79.0
15C.0»
757 .1
120.C
1¢2,C»
2ESLC
6.2
238,5
152.5
5907 .40

¢
321.0

366.0
911,09
TL7 .20
154.0
291.C
131.00
18E,Ce
4215,.3
La8,0
149. 4
344.0
2B, 0
260.6
28t 4
5971.1»

TABLE C-30

ENVIRONMENTAL MONITORING AND SUFPCRT LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*% EPA METHOD 624 VALIDATION STUDY - PURGEABLES #9

RAW DATA FCR CIS-1,3-DICHLOROPROPENE ANALYSIS BY WATER
HIGH YOUDEN PAIR, UNITS - UG/L

TAP WATER SURFACE WATER INDUSTRYIAL EFFLUENT
5 ¢ 5 6 5 6
I57.C 221.0 157.G 121.0 3157.C 321.0
444 ,C 152.0 L464.0 164.0 464,70 176.0
1067 .42 55C.5 687,65 759,00 708 .4 742,00
724 ,En BLY9.3» Bl2u8n ECSa7n BEL L 20 S1T.2s
56,2 63,5 408.5 200.9 L4 L1 Ltubk.9
L24,0 2¢7.5 161.0 427.6 527 .0 124,C
I1C.C 119.0 114.C ¢33.90 262 46 * 2R6 .G
184 ,C» 179.C 238,(C» 180 C» 2770 175.C»
C1C.¢ L70 .8 Lo6T7.9 465 .4 12 .1 L43€.8
16t.C 134,90 13.C 38,0 rz4.0 392.C
179.1+ 120,82 174 ..¢ 114 .8+ 155.6 187 .1
18E.C I58.7 375.0 326.0 st .0 01.C
127.0C 129.C 128,00 21,0 520.C 27C.C
¢72,2 306, 4 13.C 278,.9 T42 .6 2. &
c94 .1 71.0 263.5 124.3 I4C ¢ 221.1

437.¢6 L1C0.5 $15.1 L63.% 693,72 L28.8

TYPE



TABLE C-31

ENVIRONMENTAL MONITORING AND SUFPORT LABORATORY
OFFTCE OF RESEARCH AND DEVELOPMENT
ENVIRONNMENTAL PROTECTION AGENCY

** EPA METHCD 624 VALIDATION STUDY - PURGEALLES #4

RAwW DATA FOR DIBROMOCHLOROMETHANE ANALYSIS BY WATER TYPE
LOw YOUDEN PAJK, UNITS - UG/L

€91

DISTILLEL WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 1 2 1 2 1 2 1 Z
TRUE C(ONC: £ 9.0 B.1 S50 g.1 9.0 &.1 9.2
LAR NUMBER
1 7e5 9.1 5.E 1C.4 GeS g.13 8,5 £.S
? 7.8 12.2 t.7 12.7 7.3 11.4 6.¢ 12.5
3 7.7 8.1 1c.0 11.8 6.8 7.6 7.2 GoH
A TaS 8.1 7.0 Fod B.7 10.2 T.5¢ 11,0
5 9.7 TaH 5.7 £.3 8.5 Sat 7.7 $.9
6 Lol Gabn 547 7.5 7.8 7al Sad 7.6
7 £.?2 4.2 Lo.0 5.6 2.9 1.8 370 5.2
] 5.6 Yol 60 £.2 G2 7.8 £.3 Do
9 9.4 ?.¢ 9.6 12.4 8.5 9,7 Reb 10,4
10 6.2 9.9 9.4 7.9 E.6 &.7 742 9.5
1M 7.6 a9 1.C 6.6 a.1? 8.7 8.7 8.3
12 9.8 105 14.2 13.5 9.9 11.1 8.7 Gok
11 9.4 11.¢ 11.C Cl1.e 1.3 6.9 Eoln ol
14 11.6 12.7C 11.7 Ny G.4 8.8 7.4 9.9
15 5.6 2Ga2n Ead 14,8 38,70 1ca¢ €70 .9




%91

TABLE C-32

ENVIRCHNMENTAL MONITORING AND SUPPOKT LAPQRATORY
OFFICE OF RESEARCH AND DEVFLOFMENT
ENVIRCNMENTAL PROTECTION AGENCY

«* EPA METHOD 624 VALIDATION STUDY - PURGEAGLES +»

RAW DATA FOR DIEROMOCHLOROMETHANE ANALYSIS RY WATEK TYFF
MEDIUM YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE MWATER INDUSTRTIAL EFFLUENT
AMPUL NO=: 2 4 2 4 3 4 3 4
TRUE CONC: 86,2 9L L6, 9C0.7 €6.70 90.C £4.0 ¥0.0
LAB NUMBEK

1 111.0 67.2 7.7 72.1 117.0 12,2 99.7 74,0

2 97.3 71.6 51,9 B&.7 1C7.7 7Ca9 108,4 74,3

3 9.2 69.9 112.5 t3.4 1t .1 95.4 ?72.7 4c.S

4 81.0 66G.¢ .4 38.19 44,7 tB.2 93,7 142413

5 113.75 57.°2 87,2 Lé,9 61.7 78,0 9.9 76.1

6 Lt 2w £5.C» Bt.2 L2479 LA 56.4 1C8.N L2.0

? 69,1 97,0 B, 58,4 17,4 6645 £S5 .9 61.7

a 97.17 83.5 117 .1 64.°9 1e¢8.7 667 112.8 10¢F.¢8

5 AL 6R.4 115.C0 74,6 95.1 65.1 11C.0 78.2
1¢C G4.8 63.4 76,1 B€,7 761 ¢1.3 92.1 5¢.C
11 Seb EC.5 77.2 £7.3 100.5 84,7 71.C 89.3
12 11%,.0 £8.2 73a2 §7.8 78,7 91.% 85 % 10%.C
13 10248 > T1R .60 62,3 12%.2 37 B2.%% 0.G»
14 101.3 97.¢ 132.¢ 5.4 104, 82.5 103 .4 67.7

15 6545 104.5 159 .1 £1.5 106,.2 88,2 140.3 128.4
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TABLE C-33

ENVIROWKMENTAL MONITORING AND SUPPORT LAEORATORY
OFFICE OF RESEARCH AND CEVELOFMENT
ENVIRONMENTAL PROTECTION AGENCY

*» EPA METHOD ¢24 VALIDATION STUDY - PURGEADLES »+

RAw DATA FOR DIBROMOCHLOROMETHANE ANALYSIS BY WATEK TYPE
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 & 5 ] S 6 5 o)
TRUE CONC: 360.0 324.0 3600 k.2 3¢eC.C 1¢4.0 316N.C 724 .C
LAE NUMBER
1 42C.0 349,10 189.6 157.7 435,C 129.C 17,0 379.C
2 48¢.7 608,33 $63.7 £2%.3 541.9 573,14 527.2 S7LL7?
1 LU6,3 338.0G 15 .8 171.0 £CS.1 1680 177.7 22f .1
4 3161,9 3129.6 145.2 7.2 374 .1 218.0 L£9.9 52446
S 440,0 285.C 147 . ¢ eb6,.6 25447 £13.C 450." 279.C
6 «14 .0 234.0 177.0 250D 159.0 259.0 1162 132.0
? 295.0 319.73 149.0 3182.90 502.7 342.C r32.0 ryC.0
¥ 852,44 I624¢8 £37.¢ 441,4 385.9 LGG.¢ sge.0 186.7
9 257.0 175.C «1C.C 296470 276.0 2731.C 2880 322.C
10 129.1 291,2 175.12 €52.1 276.1 26244 317.0 c57.3
11 41¢2,D 179,43 661,13 66E8.2 £411,0 357.C £17.0 2.0
12 394, 341,C 170.0 L72.° AL }e9.C 37¢.0 3¢3.C
13 21847 25648 L69.7 312.7 293.5 27445 2732 2245
14 I5€.2 27546 2711 ce¢3.2 217.7 31¢0,.9 30,4 294.4

15 707.,5» LUB,.& 36¢.5 722.8 537.4 3¢7.5 L42.6 7L a5
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AMPUL NO:
TRUE CONC:

LAB

O W N A NN

NUMBER

DISTILLED WATER

1
1¢.90

1647
15.9
12,1
17.8
15.6
13.¢
21.2
15.1
19.5
12.5
17,2
16'2
16.7
15,8
3543

2
17.0

2.2
eS.C
17.¢4
21.6
16.4
17.¢4
11.2
19.4
lat
23.2
17.5

19.6

25.68
17.8
I7.50

TABLE C-34

TR

1
15.°

22.6
14,17
15.¢
17.0
20.2
1¢.7»
11.¢6x
17.0
16,9
17.9
15.¢8
18.9
19 .4+
6X .6
15.7

ENVIRCNMENTAL MONITORING AND SUPPCKT LABGRATGFRY

CFFICE OF RESEARCH AND LCEVELOFMENT

ENVIRONMENTAL PROTECTION AGENCY

e EPA NETHOD 624 VALIDATION STUDY - PURGEAHLES

Faw DATA

P WATER

2
17.70

18,5
7.0
17.9
£0a3
1%.7
15.¢6»
12.1»
19.1
ey
16.5
1.1
1€.4
IG, N
2%0.7
31,8

L3 ]

FOR ETHYL DBENZENED ANALYSIS bBY WATER TYPE

LOW YOUDEN PAIR,

SURFACE WATER

1
15.

18.
e
15 .
1%
14.
18.

11,60

cl.
1F.
2GC.
1¢.
16.

G

7
9
3
5
7
7

G
1
1

S
Q

2€.9

22.

1
- .

~
-

Q

4
17.C

2t
23,2
19.1
F
18.9
15.2
16,20
19.1
18.°5
2242
22.C'
2C.0
19.7
6.3
c1.1

UNITS - UuG/L

INDUSTRIAL E£FFLUENT

1
15.9

2.1
15.7
14 .,F
ir.1
24 .G
11,6
8.7.
¢1.C
1R L
1.2
19.7
14,7
21.1
16.7
23,7

C

17.

t]
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TABLE C-35

ENVIRCNMENTAL MONYITORING AND SUPPCRT LAFCRATORY
’ OFFICE OF RESEARCH AND CEVELOPMLNT
ENVIRONMENTAL PROTECTICHN AGENCY

<« EFA FETHOD 6¢4 VALIDATION STUDY = PURGEABLES w»

HAWw DARTA FOR ETHYL PENZENE ANALYSIS RY WATER TYPE
MEDIUM YOUDEN PAIR, UMITS - UC/L

DISTILLED WATER - TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL MO 3 4 3 4 3 4 3 4
TRUE CONC: 162.3 17C.C 15¢.¢C 170.C 1¢2.0 170.0 162,0 C17C.C
LAB NUMBER
1 225.0 209.C 129.8 19%.0C 181.7 228.0 185.0 19287
? 179,90 21546 157.6 £234,2. 2¢0.2 18541 198,.€ 24¢6.C
3 154,41 187.7 19144 177.3 199.2 228413 200.0 169.8
4 187.7 151.13 153.2 15842 2G2.7¢ 158.0 126.1 103.3
S 151.C 141,90 143.C 17L.0 17¢. 8 15447 14C. ¢ 100.¢
6 135.0 112.0C LI R A 1¢S.20 15C.0C 165.°C 122.0¢ 629
7 77.2 125.0 Sheln 78ab 162.0» 113,00 Gh 7 Lle0n
g 1466,0 180.¢ 141 .1 1.1 23t 6 162.8 180, 125.3
9 187.0 178.0 231,00 17F.0 181,06 173.0C 198,.0 189.5
10 127.2 128.5 1¢1.¢ 152.8 129.9 140.0 157.2 117.8
11 173,2 158,.3 16%.1 16444 142.9 149.70 117.6 142.C
12 cCe 0 216.C 14¢ .0 181.0 165.0 162.C 184 ,.C 68,0
1?2 149.4 » A I 181.5» 261.5 177.5 165.9 230.7
14 157.5 165.C 215465 174.% 192.1 187.4 161.1 147.5%

15 207,2 139.5 177.E 181,30 181.6 164.8 145.4 157.6
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TABLE C-36

ENVIRONMENTAL MONITORING AND SUPPOKT LABORATCORY
OfFFICE GF RESEARCH AND DFVFELOPMENT
ENVIRONMENTYAL PROTECTICN AGENCY

*+ EPA METHOD €24 VALIDATION STUDY - PURGEABLES #»

RAw DATA FOR ETHYL EEN2ENE ANALYSIS LY WATER TYPE
HIGH YOUDEN PAIR, UN]ITS - UG/L

DISTILLED WATERK TAP WRTER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: S ¢ ) é S ¢ p o)
TRUE CONC: €50.0 €12.0 ¢8C.C ¢12.0 6EC. O 612.0 ¢t0.r 612.8
LAB NUMHER
] t87.C 62C.C LES P #2e,.C 6EE .0 B13.3 B25.0 711.7
2 1025.6 1541.0 £65.3 KET.S 1102.0 025.%8 17¢0.8 97544
2 763.1 658 .¢ £€23.6 €79.7 BG4, 7 74544 591.C 82242
4 L68.9 LRE,3 156.3 L7%5 .8 498.0 51145 116.8 $74.C
S 553.0 549.0 é1e.0 (84,0 733,17 538.7 599.¢ Ls1,8
6 638.0 387.0 (62,0 Lc8.0e 55¢.0 502.0 261 .6 L7G,.0x
4 Z€5.0 421.9 TN17.0w LLELD CEL, O LeN G EEANIS L21.0»
k 732,6 587.C ¢o?, €21,3 €b242 735.°2 7261 569.¢
9 564,.,C E74.C $¢9.0 514.3 £39.0 $30.0 74%1,.0 631.¢8
10 bzbod 16246 L2t 17044 374, 185.9 66 .1 ¥55.3
11 13,0 €16.0C 70640 $01.2 643,C 563.C 709.C 5647.0
12 £22.0 683.C £s7.C 18,0 6E*.0 S64,C 736.° 512.C
17 5646.4 S4b4.7? 102744 ESB a5 558.6 S643.8 951.2 540.1
14 760,2 bh6o? te1.7 52¢€.1% 193.3 7T42.4 SBF.? 677.5

15 72648 75246 178,°% 763,58 706.7 529.3 L30,9 47%.7
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TABLE C-37

ENVIRCNMENTAL MONITORING AND SUPPORT LABURATOKY
OFFICE Cf RESEARCH AND DEVELOCPMENT
ENVIRONMENTAL PROTECTION AGENCY

*+ EPA METHOD 624 VALIDATIGN STUDY - PURGLABLES »»

FAW DATA FOR METHYLEMNE CHLORIDE ANALYSIS LY WATCLK TYF|
LOw YOUDEN FAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE wATER INDUSTRTIAL EFFLUENT
AMPUL NO: 1 Z 1 2 1 2 1 <
TRUE CONC: &.2 7a2 8al 7.0 8.0 7.2 R,0 7.2
LAP NUMBER
1 2.2 1.2 £e2 1¢.¢ 1.4 14.2 13.0 7.5
2 Gea ¢l.E 5710 5.7 2.5 4.1 CoCe 11.3
3 .10 6.1 ¢.9 Se3 21.06 4.¢ Sed 14, C
4 19.1 2let 11,8 c246 27.8 16.7 21.7 13€.4n
5 2.0 B.2 ta7 ¢.2 e? 2.0 Teln Ul
) 3.9» Se(Qn 7.2 1C.2 Deln 4,8+ 247 4.2
? 22.1 Jelin DG 1.0 5.9 11.5 10.¢6 Ze
R 9.7 B.2 16,7 1¢.5 13.7 59.5 G742 223.64
9 e t.8 7Tad &5 9.1 t.7 7.7 S5¢7
16 2.1 6.6 7.4 2.2 * (.8 De0w Celn
1 742 6.8 Sa7 bod 7.6 9.2 12.4 12.7
12 $.2 5.6 Le? €92 C.C» 3.7 No0n ray
13 1.4 50.2» 1.5 (ol z 24,2 20.7 1.8
14 Eod &2 18,0 7.3 L(02.9+ 17.3 Colls 2.C
15 5.1 | Z.C» 124,90 695 .hHn Caln Q.0 1.5



TABLE C-38

ENVIRCNMENTAL *ONITORING AND SUPPORT LABGRATURY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY
s EPA METHOD €é24 VALIDATION STUDY - PURGEALLES =

RAW DATA FOR METHYLENE CHLORIDE ANALYSIS BY WATER TYPE
MEDIUM YDUDEN PALR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER IKDUSTRIAL EFFLUENT

AMPUL NO: 3 4 3 4 3 4 3 4
TRUE CONC: 126.3 114.0 120.,0 114 .0 122.0 114.C 12-.0 114,20
H
S - LAE NUMBER
1 £1.1 S4.9 91.7? S57.9 116.2 64,3 2. 4 6%.0
2 164,09 75.6 279 .84 127,84 11¢.9 9L .5 1214 57.9
7 1121 63.4 125.C L% G9.C 1C6. 7 124 .1 4¢,9
4 1.4 52.C 97 .8 £2.0 12%.8 104.7 14,7 31,2
5 6.1 600 75.% S4,.4 86 . 4 6¢.5 o Cn 0.C»
6 28.6¢ 35,1 Lt o2 L3.4 6244 1€.3s 6.2 22.2
7 73.1 106.0 SE L1 77.% 83.9 75.8 9645 6645
8 193.5 £§3.5 £1.1 £1.8 117.5 116 .4 267 .5 119.5»
9 116.¢4 10444 1Ck .1 111.1 105. 0 g1.0 129.5 134.5
19 RO 4 L5.¢ 26,5 76.5 75.5 . 77.% 4Cat
11 138.,4 105.8 16¢ .1 15641 124,33 112.1 95,1 11C.S
12 143.C Ghed 11¢.0 134,0 4.7 78,5 101.0 74.0
13 3¢ .4 * 14¢€ .4 71.7 85,4 192,11 107.¢ 15,4
14 T62,1 72.°¢ 156 .1 7.4 150.9 293,40 124 .4 54,7
15 71.9 41,9 36,0 12.5 Qula (iaG» 77.5 22.¢



TABLE C-39

ENVIRCNYENTAL MONITORING AND SUPPORT LAPORATQORY
OFFICE OF RESEARCH AND DEVELCPMENT
ENVIRONMENTAL PROTECTION AGENCY

*v EFA METHOD 624 VALIDATION STUDY - PURGEAGULES +»

RAw DATA FOR METHYLENE CHLORIDE ANALYSIS BY WATER TVFE
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WAVER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 6 S ¢ S 6 5 - ¢
TRUE CONC: 432.0 LE0.C 422.°7 LEC.S £22.° 483.0 32,7 “zCaC
LAB NUMBER

1 621.E8 5312.8 128,41 1222.5x 55GC.3 (12,3 £L37.2 6135 .G
6604 Q19,4 1075.7» 7C9.6* L7¢.9 R ] 731744 72111

? 141,86 665,.4 1407 LEC,.E I51.¢ L73,.¢ 2GR .7 151.5

4 264.9 33645 158 .4 1521 242.7 292.1 3ér. ¢ Sé.2
5 277 .1 I21.0 1TT,4 T48,4 327 .9 279,65 CaCn CoOn

b 1511 231.1» 15¢ .2 245,°0 12048 262.6* 165,.7 21249

? 232.0 3G9.0 1t .7 cl6e7 362.C 347.0 3180 2%C.1
e J82.9 61641 296,13 Le3," r65.C 627.7¢ 439,71 G1F 50

9 LT .4 5C1.4 1221 ¥93.1 2C4.C r58,0 216,5 L4US.5
iC 29C .5 2C1.C ¢R746 111,53 cbel b 3C05.9 2LB .S 241.72
1 552.0 £?74.°C L57.6 545.0 S5C3.0 52%.° Lgs ..t 51640
12 39242 461.G £52.C LEgs,? 49,0 5¢9.C 4318 .1 577.C
13 23744 34,1 122.% £53.¢ 776 .4 4B L6 3%,.2 167.¢
14 63%.7 £56,7 LE9LE €29.¢ 120.8 1103.2» LTE LS 184,

L 26542 28C2.% 25645 3J12.8 1216.2+ O.0» 253,.1 147,2
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TABLE C-40

ENVIRCKNMENTAL MONITORING AND SUPPOKT LARQRATORY
CFFICE OF RESEARCH AND CEVELOFMENT
ENVIRONMENTAL PROTECTICN AGENCY

** EPA METHOD 67264 VALIDATION STUDY - PURGEABLES *9

RAW DATA FOR TETRACHLOROETHENE ANALYSIS BY WATER TYFi
LOW YOQUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACF WATER INDUSTRIAL EFFLUENT
AMPUL NO: 1 2 1 < 1 2 1 <
TRUE CONC: 2.3 10.C el 1.7 9.C 16.0 9.0 1C.0
LAB NUMBFR
1 10.1 14,2 12.2 10.¢ 11.4 14.9 12.9 9.%
2 13,32 12.6G+ 9.4 14,9 7.6 1¢.1 Ba3w 15.9»
3 10.2 10.¢ L | 1C.8 11.5 11.6 9.1 1¢.C
L Q.9 1C.G a9 10.2 £F.1 11.8 17.C 2.3
5 6.9 9.0 9.4 E.R 10.4 9.2 12.0 Cu.0o
é 9.1 11,5 7e2 9.0 11.4 .5 7.0 hat
7 7e82 5.6G# Salw 7.9+ S.Co O .6 £.2
g 2.1 11,7 9.6 7.7 12.7 12.7 15."° 163
9 10,% 10.2 10.1 Z7ebn f.6 1M0.¢ G.R 10.2
10 Labn 11,8+ 9.8 £.4 1C. 11.° 7.9 1049
11 10.1 13.8 9.1 B.9 9.7 10.2 10.% 10.7
12 11.1 1246 17.9 7.6 11.1 1.1 .0 G
12 12.4 12.2 12.0» 2P b 32.7¢ 12.1 10.1 14,5
1L 9.2 11.3 37.0» G.?2 1.6 12.¢F g.r 11.1
15 2hobn 208 $.8 14,9 10.8 12.5 15.4 LL,9



TABLE C-41

tHMVIRKONMENTAL MONITORING AND SUPPORT LABRJRATURY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN AGENCY

' *s EPA METHOD 624 VALIDATION STUDY - PURGEABLES »»

RAW DATA FOR TETRACHLOROETHENE ANALYS1S BY WATER TYPE
MEDIUM YOUDEN PALR, UNITS - UG/L

DISTYILLED WATER TAP WATEPR SURFACE WATER INDUSTRIAL EFFLUENY

AMPUL NO: 3 A 3 4 3 4 2 4
TRUE C(ONC: 95.3 130.0 ?5.0 160,02 95.C 1€C.0 %5.0 13C.0

—
>3 LAB NUMBER

1 127.6 118.¢ 71.4 111.0 105.C 123.0 938 .4 114.4
2 123.9+ 123.9 9247 141,13 114 .¢ 127.0 129,2# 142,50

3 99 .4 103.6 (ne? 96,8 107.2 124.5. 109.3 S3.E

L 99.2 114.6 9S4 90.6 112.9 B3.4 51.°7 121.7
b 96.8 851 §5.1 Gh.2 £9.1 104.C 65.0 Gele
é 35.1 77.2 6L.7 77.7 81,2 137.0 78.5 IC.6
7 50,4 76464 53,2» SR.2% 58,3 65.5% 71,2 X

8 157.5 10445 75.9 107.7 152.5 111.3 10¢ .1 137.1

9 111.0 1040 2CC 0 112.9 97.6 100.0 11¢.0 112.¢C
10 63.1a 60.94 5.0 81.6 62 .5 69.5 721 S2a3
11 103.2 9.5 94 .1 GEka? 1.6 9L .4 685 .9 s8,.3
12 136.7 142,70 72,2 107.C 95.2 128.0 9t .3 168.0

17 98.N . L1, 60 GR.Le 297 .5 163.9 £9 .8 14545

14 117.8 119.5 137.7 102.1 108.8 104.2 $6 .1 3.1

15 152.2 103.5 112,12 119,12 G2 .1 98.7 5E .1 126.5
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TABLE C-42

ENVIRONMENTAL MONITORING AND SUPPOKRT LABORATCKY
OFFIL{t CF RESEARCH AND DEVFLOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*» EPA METHOD 624 VALIDATION STUDY = PURGEAGLLES *+

RAW DATA FOR TETRACHLOROE THENF ANALYSIS OY WATER TYPRE
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NC: 5 é $ ¢ 5 6 5 é
TRUE CONC: 400.C 160.0 WA 1800 4£00,C 36G.C 400.0 1¢0.C

LAB NUMBER

1 416.86 344,86 2?72,C 47¢.9 1¢7.C L446,0 L52 .4 L4044
2 531.3+ 708.2* £E2.4 4,2 S38.6 E71.7 612 .6»# 662,08

3 398.3 143,4 17,9 3I51.4 L34,2 ¥81.% 320.3 224,.C

4 L7 .4 L0249 44,6 175.4 L06.¢ 181.0 IEr.6 T4L1.6G
5 441,70 143.0 184 ,.0 167.0 3197.5 156.0 19,0 23C.0C

é 411,90 232.C 270.C 242.9 349.0 11,0 162.2 272.°
7 06,0 265 .00 2l 274,00 192 ,C» 262,00 271.C 277.0

8 L24,.6 358,69 267 .1 16C.5 LCE LT L22.6 L34, L11,.2

9 339.7 I?:.C £7¢ .0 ice.n 293.°7 279.1 288.0 PN S
1C 183,24 145,86 2ule5 142.7 15045 16447 164 .7 134.,.¢
11 $79.7 385,20 4L1C.C 47640 177.0 1312.0 199,90 31¢.C
12 374,10 LGB LD 291.C 49C.0C 151,0 127.0 1620 2?72.C
12 T15.9 332.1 764,99 55142 119.5 686.5 497.¢ 1J8.8
14 L73,.,6 40C.5 164 .1 15Ca5 211.3 L02.4 155,.9 352%,.¢
15 L466.4 503.5 1¢1.2 L46CeS 190, ? 1g831.90 269.0 L66,T
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TABLE C-43

ENVIRONVYENTAL FONITORING AND SUFPORT LAGORATURY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN AGENCY

*x PR METHOD €24 VALLIDATION STUDY = PURGEABLES *»

RAW DATA FOR TOLUENE ANALYSIS FY WATER TYPE
LOW YOUDEN PAlR, UNITS - UC/L

DISTILLED WATER TAP WATER SURFACE WATEP INDUSTRIAL EFFLULNT
AMPUL NO: 1 2 1 < 1 2 1 ¢
TRUE (ONC: 13.5 15.0 13.°% 15.C 12.5 15.6 13.5 15.C
LAE NUMBER

1 14.8 18.¢E 1846 14.5 14,9 26 .90 18.% 14.,C
2 17.7 1.8+ 16.1 éée? 11.9 2146 1T .40 Cl.00
3 15.0 16.7 13.C 15.3 16,5 18.7 17.3 37.2»

4 16,5 14,3 16.5 20.9 1C.2 17.3 17.5 18.2¢
5 13.6 13.7 17.6 15.6 3.6 16.5 35,2 o T

[ 13.3 1545 12.2 14,2 16,3 14,3 10.7 14.2
? 14,2+ 9ol Eele 12.3» Eobn T1e4n Faln 13,2

] 15.9 1E.C 16.C 14,4 17.6 16.5 2C.? 1245

9 1844 17,5 1645 25.7 1%.6 17.2 € 7 17.7
1C 12.0 1R.5 1¢.9 14,5 1.0 18.0 12.8 15.7
11 15.2 15.8 14,¢ 12,7 14,12 16.6 1£.7 5.0
12 13.7 17.°2 12.C 12.2 14,7 17.6 12.2 1%.9
13 14.2 19,7 14,5 3IC.9 ct.4 17.5 14,5 21.0
14 1645 1¢6.1 De?e 1¢.9 1€.4 19.7 12.4 15.6
15 23.9» 27,3+ 15.4 ¢V.E 16.°2 18,4 18.4 13.7



9.1

AMPUL NO:

TRUE CONC::

LAE NUMBER

- -
- O O N el N

—
~J

- b b
Wb e

DISTILLED WATER

3 4
142,23 152.C
219.1 191,C
173.2» 196,74
152.9 178 .1
150.9 18444
130.0 130.0
132.5 121.5

Bbebr 114,02
150.4 162.3
175.0 172.°0
104.5 10649
1464 13C.8
185.9 195.C
118.4 *
16€.9 161.2
197.00 156.2»

TABLE C-44

ENVIRCANMENTAL MONITORING AND SUPPORY LAPQORATOFRY
OFFICE OF ReSEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

**» EPA PETHOD &6¢4 VALIDATION STUDY = PURGEAGLES +*+

RAW DATA FOR TOLUENE ANALYSIS PY WATER TYHE
MEDIUM YCQUDEN PAIR, UNITS - UG/L

TAP WATER SURFACE WATER INDUSTRIAL EFFLUELNT

3 4 3 4 2 &
142.°C 15C.C 142.70 15C.C 142.0C 15C.0
1(%.¢ t€z.9 1€2.¢C 241,0» 164 . ¢ 177.2
153.5 2260 18844 175.4 182 .6 22T .6
154.7 14F, 4 16C.7 161.¢ 2144 131
118.5 137.7 176 .6 149,4 6044 153.3
127,72 156.0 157.7 137.0 146.F 11C. 8
110.C 12€.0 116.8 155.1% 122.4 74,2
Gb B EGeln 89.9» 96.84 GO a4 97.9»
121.8 1¢%.2 188.2 147.2 165,.5 121.8
249,00 17¢.90 155.9 152.C 178.1 184.1
96.7 132.1 10¢.1 119.¢ 1c2.C 9¢45
129.9 142.6 117.1 124,09 G7.% 119.5
123.C 1¢1.C 153.0 172.0 158N 215.C
Lbh o bn 1et.2 2CS5.5% 152.9 134.,0 191.7
<OC.5 151.¢6 1¢€.4 161.1 139,17 126.7

1S .6 166.6 148.9 141,13 124 . ¢ 152.3
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TABLE C-45

ENVIFONMENTAL MONITORING AND SUPPORT LARQRATGRY
OFFICE CF RESEARCH AND DEVELOFMENT
ENVIRONFENTAL PROTECTION AGEMNCY

** EPA METHOD €24 VALIDATION STUDY - PURGEADLES #»

RAW DATA FOR TOLUENE ANALYS1S BY WATER TYPE
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 6 5 6 5 6 5 6
TRUE CONC: ¢10.9 540.7 ¢CT.C S4C.C 6CC.C 54C.0 ¢0C.0 S4Ca 0
LAG NUMBER

L tsé.) 541,06 411.,C T¢k,9 S64.0 794,90 €90.¢ 617.¢
2 FRE2.3% G71.0n 8781 771.46 G35,.1 §26.9 1002.7» E879.860

3 tbb .4 S4246 56,5 551,95 74C.2 613.C 52145 4946, 8

4 204 . ¢ 560.2 L94,7 £54.6 557.6 57643 360, ¢ 634,.°5

5 L85.9 4LE8GL.C 537.0C 59648 640.C 482.0 541,89 454 ¢

o) 497.5 3174,°5 174 .C 163.C 35643 514 .1 12786 L21.4
7 265.0= 155.Cs IT4.C» 4Ea00 477,00 355.C» 331,08 34C,C»

& 562.2 LBLL L7%.9 5(F,¢ 535.1 Sébb £3546 56245

4 £¢3.0 618,C £E41,C 5CC.0 454 . 447.( 482 .1 Suka
s 25844 Cih oG 7.1 212.8 2288 2ab.7 230 .t 202412
11 €?727.0 52%.C c7¢.C 628,10 542.C L74.C €72.0 LHELT
1?2 56743 559.C 11,0 tR&L, T 622.C 494.C 67¢.0 453.0
17 4131 (34,9 B17.5 7¢C1 49¢.1 435.4 £E12.5 467,20
14 €82.7 57546 57.2 L7¢.0 326.9 t74.0C 51544 639.2

15 701.7+ 633,60 427.2 717 S18,.E 576.7 £57.,C 641,12



TABLE C-46

ENVIRCNMENTAL MONITORING AND SUPFORT LAEBJRNATORY

OFFICE OF RESEARCH AND DEVFLOFMENT

ENVIRCNMENTAL PROTECTION AGENCY

- PURGEABLES

LI ]

EFPA METHOD €c4 VALIDATION STuUDY

L

FOR TRANS-1,2-DICHLOROETHENE ANALYSIS BY WATER TYPE

RAw DATA

- UG/L

UNITS

LCW YOUDEN PAIR,

INDUSTRIAL EFFLUENT

TAP WATER SURFACE WATER

DISTILLED WATER

AMPUL NO

L] .‘.C ‘.S L] L] L

-
-

TRUE CONC

~J

LAB NUMBER
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O

AMPUL NO:
TRUE CONC:

LAK

NUMBER

DISTILLED WATER

3
75.5

71.9
31,7
7Thad
7545
79.9
67,1
S4.1
9541
95.1
7R.6
kS5.9
101,72
76.5
83.3
66,7

A
71.7C

TABLE C-47

ENVIKRCNMENTAL MONITORING AND SUPPORT LABQRATQRY
CFFICE CF RESEARCH AND DEVELOP™ENT
ENVIRONMENTAL PROTECTION AGENCY

*4 EFA METHOD ¢24 VALIDATION STUDY - PURGEABLES =»

RAW DATA FCR TRANS-1,2-DICHLOROETHENE ANALYSIS BY WATEK TYPE
MEDTUM YCUDEN PAIR, UNITS - UG/L

TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

3 4 3 4 2 4
[ 71.35 75.C 71.0 75.0 71.C
72.5 52.3 71.4 51.0C 67,10 “8.0
132.1 62.2 6.5 48.6 75.5 3¢.5
78.C 41.9 . 74,7 62.9 97.¢ 75.9
1.1 75.7 135,42 6244 102452 117.3»
70.6 5¢.5 82.¢ 5843 9244 60.8
7F .0 5¢.1 ¢5.1 5G.4 76.8 331.8
62,6+ 5T.6# LY ) 4G.¢ 78,8 57.2
9c.8 2.7 95.6 57.4 1G22+ 1C5. 4
92,4 E?.E 79.8 81.1 1C0.C 741
6{.‘.(: ?1.2 69.[ 6".0 78.7 3.‘
§1.2 36.6 77.2 45.0 57.9 4% .8
6.6 77.5 89.4 72.3 £9.7 64,1
E4F 2 58.0¢ 185.3 $6.9 73.¢ 6l1.6
121.1% 51.0 95.1 78.1 Et.C 5.3

94.¢ 57.3 SC.8 42.9 78.°% 16.9



081

TABLE C-48

ENVIRKONMENTAL MONITORING AND CSUPPORT LAEOKATORY
OFFICE OF RESEARCH AND DEVELCFPMENT
ENVIRONMENTAL PROTECTION AGENCY

“a EPA METHOD 624 VALIDATION STUDY - PURGEABLES »»

RAW DATA FQR TRANS-1,2-DICHLORCETHENE ANALYS1S BY WATER TYPE
’ HIGH YOUDEN PAIR, UNITS = UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 6 5 ¢ 5 ¢ 5 6
TRUE CONC: 27040 3CC.C 277.0 2L C 270.C 2C0.0 279.0 IuC.0
LAB NUMBER

1 2¢%.0 269.C 228 .G 25C.C 2330.0 246G .0 216.C 261.°0

2 412.9 (30,3 £25.3 41¢6.4 4061 16¢.5 L7 ,7. 1¢G.7

3 259.3 LY VP 257.6 719.2 268,72 31C.8 235.2 449.0

4 332,12 3£3.2 702.5 £39.13 19¢,7 4C7.5 141,80 LCT1.En

5 293.0 XC7.C 253.0 317.0 281.0 30¢.0 cE2.°7 7.0

6 336.0 261.C 2£2.7 244,02 278.0C 282.0 201.8 319.0

7 158,90 249,C 214,00 242,00 274.C 282.0 256,17 250C,C

8 279.3 365.8 1741 43¢€.1 - 2¢B.2 384.4 LCC .0 L14.9

9 267,09 382.C 721,80 317,°7 264,00 284,C 259.0 196.5
10 2772 265.9 N 258,70 259.C 267.9 253.1 2975
1 Z211.0 332.C 22,0 324.0 2?C.C 286 .0 276.0 cEé.C
12 274.C 143.C 21C.0 212.0 276.7 309%9.0 3¢.T 110.0
13 20¢.6 294 .7 45C.6» L4 ,9 253.8 240 35542 135.7
14 3147 .9 3C1.1 27H .8 346.1 192.2 397.7 2701 2¢647

15 2B8R.8 214.3 2907 314822 236.4 3141,6 313.1 1C8.6



18T

AMPUL NO:
TRUE CONC:

LAS NUMBER

O OO AP N

DISTILLED WATER

-l
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TABLE C-49

ENVIROUNMENTAL MONITOKING AND SUFPORT LABORATIRY

OFFICE GF RESEARCH AND DEVFLOPMENT
ENVIRONMENTAL PROTECTION AGENCY

EPA METHOD b6c4 VALIDATION STUDY

PURGEABLES w»

RAW DATA FOR TRAKS-1,3-DICHLOROPROPENE ANALYSIS OY WATER

LOW YOUCEN PAIR,

TAP WATER

1 2 1
Sl 10.4 S
Sebn .54 b4
71 1Co1 603
1846 21,39 18440
4,8 7.0 7.6
547 t.7 69
6.8 7.3 9.0
&3 11.8 Gl
Se7 6e3 7.2
6.9 7.6 6.9
Sa% 4,7 €aln
E.8 .2 et
7.8 9.5 9.1
11.C 2248 14.0
3C'.9‘ 11.3 1206
11.C Se1 12.5

SURFACE WATER

2
1C.4

* o
»

b

.
*

LI )
*

-
O NN OO WUNMOOOCI NN O OWm

O NI N0 NO

| 4

b

- b
s 0
-~

UNITS

uc/L

IKDUSTRTAL EFFLUENT

1 2
9.4 1C.4
S5.X% taln
6.t 1C.C
Gobn 3740
9.1 7.9
6.6 7.4
7.3 9.1
7.5 9.7
7.4 t.€
6.9 t.7
5.9 S.1
G.? 9.2
.8 9.2
Eod 9.7
Golin 12.2%
E.9 £.7

TYPE



TABLE C-50

ENVIRONMENTAL MCNITORING AND SUPPOKRT LAPORATOKY
OFF1CE OF RESEARCH AND DEVELCPMENT
ENVIRONMENTAL PROTECTION AGENCY

** EPA METHOD 624 VALIDATION STUDY - PURGEABLELS #e

KAw DATA FOR TRANS-1,2-DICHLOROPRCPENE ANALYSIS &Y WATER TYPE
MEDIUM YOUDEN PALK, UNITS - UG/L

DISTILLED WATER TAP WATEPR SURFACE MWATER INDUSTRIAL EFFfLUENT
AMPUL NO: 3 4 3 4 1 4 3 4
TRUE CONC: 99.3 104.0 2¢.0 13443 . 99.C 1C4.0 99.C 104.C
LAB NU“BER '
1 65,5 €2eln T4 o4 » ES.be 71.0 67.2* 62.0» 71,20
2 82,9 7°.8 80.1 9.2 76 .4 82.2 5.8 §C.2
2 198,40 24L& 237450 2344 2¢8 .7 €59.€n 190 ,7» 4.6
¢ 79.2 74,2 58.3 6.6 79.5 Bdé .1 65.1 12805
S 77.6 67.9 6842 56e2 £5.,9» ED.14 72.7 7t .1
¢ 8B7.9 13,00 Bl.7? 81.9 6249 94.8 84.3 .7
7 G57.2 125.0 1CELT 12¢.0 109.C 125.C 125.0 11E.¢C
8 77.3 EQ.4 7249 77.7 $4.7 75.0 77.0 E3.8
9 7741 5C.1 T4.S 77.0 71.9 72.1 82.2 62.0C
n 8S5.6 £2,2 7C a4 9%, 64,60 93.2+ &4.9 97.7
1 109.5 112.9 12046 1CR.7 1C8,.3 11C.1 e 157.C
12 97.9 94.4 5¢.9 91.% B5.9 AR 59.9 94.¢
13 103.2 * I12 5w 102.2 138, 131.7 95.2 64.5
14 142.1» 149,04 1¢2.2n 164647 141.2 15C.1 134,74 1¢8,94

15 40,1 82.6 9C.2 12649 9?7.8 6Ge7 107.9 E2.6



TABLE C-51

ENVIKONMENTAL MONITORING AND SUPPORT LACURATUHY
OFFICt OF RESEARCH AND DEVFLOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*4 EPA METHOD €24 VALICATION STUDY - PURGEABLES #»

RAW DATA FOR TRANS-1,2-DICHLOROPROPEMNE ANALYSIS BY WATER TYPE
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAF WATEP SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 ¢ 5 ¢ S [ 5 b
TRUE CONC: £16.0 374,C L1¢.7 374.C 416.C 174 ,0 416.C 1?74,
'_J
g LAB NUMBLR

1 245,00 20 7.0n 218 .C» 2CC.Cn» 22,0 194 ,C» 247 .G 223400

2 319¢e5 Ie%.G L2%.,5 4t G0 7 53,0 L27.2 150.4
2 RBE.OH 678,02 F74 .1 E15.k» BT, 2 REL .7 8557 FoSaba

4 254 .1 265.8 257.° 25,9 31¢.7 239.¢ 300 ,.° 155.9

5 288,30 204.C 263.° 22¢.72 191,00 210, 0 I30.N ¢01.C

6 L£26,0 Lb.E 1¢5.C 11,0 342.C 215.C 282.3 114.2

7 XJ8.1 328,70 185 .0 134,01 472.C 151.0 372.0 34C.C

a8 £13.5 289.C 92 .2 2E7.4 3¢5.0 3J11.° 3.6 c8%9.7

9 ¢50,0 31C.C 29,0 238.¢C 2¢C .7 221.0 244 ,0 277.35

1C 163.9 149,4 179.1 12C.8 174,22 114 .8+ 155.6 12,1

1M £53.0 31986.C LL2.0C Loé.T L24 .71 172.0 431,10 15¢.C

12 19G,.,0 12¢.C 158.C ¢z, 0 1E5,.C 320.0 132.0 319.°C

113 250.6 287.6G L77.9 243.4 227.R 220.6 Th4,7 259.2
14 L87.,84 362,10 L6 LP 137.9 272.8 447.7 L16.6% L26.7%

15 3115.2 126.9 424.2 212.8 285.9 270.5 178.2 232.7



TABLE C-52

ENVIRKONMENTAL MONITORING AND SUPPORT LARQORATORY

OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL PROTECTION AGENCY

PURGEABLES =+

*»* EPA METHOD 624 VALIDATION STUDY

RAW DATA FOR TRICHLOROETHENE ANALYSIS BY WATER TYPE

- uG/L

UNITS

LOW YOUDEN PAIR,

INDUSTRIAL EFFLUENT

TAP WATER SURFACE WATER

DISTILLED WATER

4

AMPUL NO

5.4

544 6oC et
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TRUE CONC
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TABLE C-53

ENVIRCANMENTAL MONITORING AND SUPPCRT LABORATURY
OFFICE QF RESEARCH AND ODEVELOP™ENT
ENVIRONMENTAL PROTELTLION AGENCY

*4 FPA METHOD 6¢4 VALIDATION STUDY = PURGEABLES *e

RAW DATA FOR TRICHLORCETHENE ANALYSIS BY WATER TYPE
MEODIUM YOUDEN PAIR, UNITS - UG/L

DISTILLED wATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NO: 3 4 2 4 2 & 2 4
TRUE CONMC: 93.0 6.0 90.0 ££.0 $C.C B6.0 90.0 8€.0

LAB NUMBEIR

? 111.0 9t.é 1C4,.6 ¢7.06 1C0¢.C 9543 1C7.C 165.0

’ 119,44 106.8» 29,6 1¢9.5 1C7.5 106.5 129.8 136.4

3 94,39 3.6 98,5 £9.2 7.6 9545 98 .7 113.7
4 91.2 91.7 5.4 1C0.2 146,5 132,9 142.5» 227,11~

5 104.7 76.1 79.7 75.9 B1,8 121,00 T4 .5 75.9

6 9844 G4.9 7545 ¢E.9 66,1 93.1 8C.4 45 .1

7 6N 8 70,79 6P b 63,0x 70.C» 65.G+ 8.4 6E.1

] 101.8 86.1 7C.6 90.C 122.8 91.C 91.5% 112.4

9 108.0 B9.9 128.2 97.0 94 .4 B85.¢ 1C6.0 G7.4
10 71.5 EJeEn S€.6 71.8 60.C» 61,1 74.5 57.%
11 PB4 B5.¢ $2.1 £E7.8 g9.0C B3.¢ X Y 81.8
12 132400 113.0 71.9 9E .1 109.° 116.0 61.4 140,90
13 151.7 . 312490 E1.5 125,12 104.8 85.5 7845
14 V7.0 GE. I 1506 76.2 106.7 127 .1 d12.8 192.6»

LE: _ 37474 114.0 132.C 126.9 71.1 74,4 74,7 80.06
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AMPUL NO:
TRUE CONC:

LAR NUMHER

(IO M~ O AW

- b
-l

- ok wd -
N

DISTILLED WATER

5
224.9

364.0
LLR O
117.1
157.3
3I52.0
18,9
165.0%
331.7
30643
1951
16549
368 .0
1612
AT E
1534

3¢0.C

39‘.6
642.40
139.2
358.9
297.0
23.7.
219.C»
36241
4¢1.C
195,11
374.C
395.C
261.1
361.9»
162.¢

TABLE C-54

ENVIRCHMENTAL MONITORING AND SUPPORT LAEBORATORY

OFFICE OF KHESEARCH AND DEVELOPMENT

ENVIRONMENTAL PROTECTION AGENCY

“* EPAR METHOD £24 VALIDATION STUDY - PURGELAUOLES *v

RAW CATA FOR TRICHLOROETHENE ANALYSIS RY WATER TYPE
HIGH YOUDEN PA1R, UNITS - UG/L

TAP WATER

5 [
124.C 36C.3
159.°5C 412.°0
193,12 542.4
ICC.C 342,.8
312%.9 401,.3
272.C 359.2
24C.0 259.0
162.C» 241.0»
255,5 58C.0
194 .1 18C.1
229.0 38G.0
I142.0 53C.0
365.7 347,86
214.,.7 28,7
268,.2 £51.1

SURFACE WATER

5 ¢
124.6 160.C
261.0 180.C
476.5 576.6+
3C4. 8 344 .7
348,73 26C.5
276,C 182.C
283.5 276.°
z2€2 .0+ 25940
The ? 424,22
28543 109.C
158,.¢6» 191,11+
l12t.0 3130.0
373.C 176.0
22C.3 262,17
19G.4 402.9
249.,8 351.4

INDUSTRIAL EFFLUENT

5
4.0

378.C
£33.4
183 .5+
295.2
184.8
237.0
163 .1
271.72
182.4.
321.5
177.0
239.%8
724,70
23l8.6

6
j6C.C

ta8.t
55%.2
I3C.5
512.8»
250.2
270.C
255.0
434.0
29¢.C
178.5
123.¢C
3¢e.C
221.5%
L3R, 2w
335.C



TABLE C-55

ENVIRCNMENTAL FMONITORING AND SUPPORTYT LABORATOKY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTIQN AGENCY

4 EPA METHOD £24 VALIDATION STUDY -~ PURGEAGBLES »*»

ReW DATA FOR TRICHLGCROFLUOROMETHANE ANALYSIS DY WATER TYPE
LOW YOUDEN PAIR, UNITS - UG/L

DISTILLED WATERK TAF WATER SURFACE WATELR INDUSTRTIAL EFFLULNTY
AMPUL NC: 1 2 1 2 1 : 3 2
TRUE CONC: 8.0 Ted g0 7.2 f.0 7.2 g.Nn 702
i
o) LAB NUMBER
~ 1 4,8 4,2 4,.F 4,2 52 4,9 4.7 4.7
2 2.6 23,64 2L 4w c2a7 19.6* 22474 10.1» 1740
3 7.0 6.9 6,2 ¢.3 7eb 6.0 7.0 7eb
4 7.7 5.1 7.0 Seb 3.5 7.7 7.5 7.1
5 173.8 7.1 Sk .1 .4 3.4 8.3 Fal
¢ 10,5 11.3 G.4 1C.5 11.¢ 7.7 9.0 7.3
7 2ol 2ol PR T,1s 3.5 2.3 2.0 1.9+
£ 6.8 Se2 10.3 7.2 £ et L.4 9.5 Red
9 10.¢ 847 10.1 G0 10.C Ea.1 101 9.8
1C 2.8x PR L4 .89 a4 3.3 LI R Cabm
11 - . » . N * "
12 10.8 10.5 6.7 LoD 1,3 9.9 9.4 G.9
13 7.9 9.4 Se7 12.3 1C.8 6.6 7.1 549
14 8.0 7.0 25 .90 7.4 8.2 7.C .5 t.2
1 23,3 L.,6 9.2 7.2 5.9 5.C 9.4 8.0



TABLE C-56

ENVIRCNMENTAL MONITCRING AND SUPPORT LARORATORY
OFFICE OF PESEARCH AND DEVELOPNMENT
ENVIRONMENTAL PROTECTION AGENCY

** EPA FETHGD 624 VALIDATION STUDY - PURGEABLES »w

RAW ODATA FCR TRICHLORGFLUQOROMETHANE ANALYSIS BY WATER TYPE
MEDIUM YCUDEN PAIR, UNITS = UC/L

OISTILLED WATER TAP WATER SURFACE WATER INOUSTRTAL EFFLUENT
AMPUL NO: 3 4 2 4 2 4 3 4
TRUL CONC: 12C.0 114.C 12C.C 114,75 120.¢C 11¢.0 1zC.0 114.9
p—
oo
© LAP NUMBER
: 1 84.1 51.3 £E7.9 5¢.1 57.4 60.3 7C.4 o 5444
2 X45.50 225.2» 162,22 19¢.,3+# 260,464 159,.,5+ 259.5» 192.1»
2 103.6 ?75.¢8 111.6 56.8 113.0 9¢.7 1¢5.°C 63.6
4 79 .8 79.¢ 92.¢ 46.2 92485 1.7 126.73 161.¢C
5 151.9 4.8 121.°0 56.5 €. 107.C 151.0C 95.1
6 144.0 104.9 155.¢C 130.90 115.8 123.C 155.0 72.6
7 S50.69 SCe0w 5he2% §7,5¢ 61,5+ I16.1» 61.2» 35.1»
e 97 .6 44.3 15C.2 13(.9 116.5 69.9 152.2 132.C
9 167.0 157.0 166.0 138.0 145.C 132.C 175.C 148.C
1C 4548» L9 S5t L7.7+ 52.C» 40,80 4E 1 5.6
11 » * " ~ L] - ] )
12 149.0 112.C 97.1 1C¢.3 137.C 1C63.C 135.C Glat
13 9R.b * I15.6 B&.4 143.2 2.7 10¢.3 76.C
14 127.7 74,9 184 .8 17.4 135.5 92.1 128.0 65.2

15 c11.0C 5244 13,5 7C.0 653 EC.1 163.9 EE.S
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TABLE C-57

ENVIRCNMENTAL MONITORING AND SUPPORT LAHORATORY
OFFI1CE OF FESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*s [PA METHOD 624 VALIDATION STUDY - PURGEAEBLES #*#

RAwW DATA FOR TRICHLOROFLUOROMETHANE ANALYSIS BY WATLR TYPE
HIGH YOUDEN PRIR, UNTITS - uG/L

- DISTILLED WATER ThP WATER SURFACE WATER INDUSTRIAL EFFLUCNT
AMPUL NO: S é S & ) é S b
TRUE CONC: 432,0 4L80,0 4312.0 Ll .0 L3240 480.0 432.0 480.0
LAR NUMBER
) 2%2.0C 287.0 2670 287.0 26440 312.0 259.C I05.9
2 1268,.9 17C4.1+ 1442,8¢ 1234,8+ 1391, 54 1509.0% 1409 .0 1478 .2+
3 37,7 428.C 171.¢0 L4694 18Ga7 678.G 3ER,7 562 .4
4 298.9 343.3 279.2 275 .4 163.7 30245 376.2 $15.1
5 558,0 431,90 458,00 14F,. 0 24e7 557.0 ©50%.0 531,.¢
é 76,1 526.0 603.C 738,0 57,0 47C.C 369.6 674 .0
7 146,00 195.0» 199.C+ 190.C» 196.C» 273.0% 210, 174.C»
9 L75.0 77640 SES .0 525.0 432.C 525.0 L314,C 612.0
10 160 .8 17630 15¢.C» 201,10 161.8% 200 .0 156 .04 262.5%
11 . » - - * » - .
12 412.0 593.3 (S5R.C L6620 647.0 L62.0 4C9.0 5¢1.0
13 121.7 418,72 €21.1 46,7 227.7 L87.9 425.1 T80 LE
14 £91,.8 508,.7 L10.¢ (94,1 271.0C 576.2 LC2.5 3147.0

15 355.¢ 854.8 295.7 $52.1 L1846 ICS5.2 52844 LoT7.¢
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TABLE C-58

ENVIHONMENTAL MONJTQORING AND SUPPORT LAEBORATQORY
OFFICE GF RESEARCH AND CEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*+ EPA METHOD €24 VALIDATION STUDY - PURGEADLES =

RAW CATA FOR 1,1-DICHLOROETHANE ANALYSIS BY WATELR TYPE
LOW YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 1 e 1 2 1 2 1 4
LAE NUMBER
1 9.8 9.7 9.2 1C.1 9.9 12.2 5.9 11.4
18,0 21.8¢ ic,.9» 1.7+ 12.3» 19,64+ 16,2 17.32
3 11.2 12.3 11.C 12.4 10,9 12.5 10.F 0.7
4 3.3 12.5 12.3 1¢.1 6.8 17.2 10.2 €.8
5 13.0 12.7 9.1 12.¢2 11.¢ 9.5 15,6 15.6
6 10.5 13.7 TeS 16.1 11.8 1241 10.7 11.¢
7 C.0 7.2 £33 11.5+# 9.8 9.9 2.2 9.2
B 12,2 15.9 13.7 11.9 11.8 11.6 19.7 1¢.5
9 14,¢ 14.8 14,7 1%.3 13,2 14,2 13.2 1¢.3
10 7.5 9,8 a9 E.7 &9 9.1 9.°¢ .1
11 11.6 13.0 1C.9 11.7¢ 11.9 T 12.2 11.7
12 9.9 14.C 8.2 6.9 11.9 13.8 111 13.5
13 13.7 1.9 15400 cbha2* 18.1 14644 11.9 13.4
14 12.7 12.4 30,5+ 13,3 16.1 14.6 1.7 12.¢

15 1745 13.7 11.2 16.7 1045 16.¢ 7.0 12.C
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TABLE C-59

ENVIRONMENTAL MONITORING AND SUPPORT LAHORATORY
OFFICE OF RESEARCH AND OEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*+ fPA METHOD 624 VALIDATION STUDY = PURGEABLES »*»

RAW DATA FOR 1,T-DICHLOROETHANE ANALYSIS BY WATER TYPE
MEDIUM YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP MWATER SURFACE WATER INDUSTRIAL EFFLUELNT
AMPUL NO: 3 4 3 4 3 4 2 4
TRUE CONC: 114 .0 120.0 114 .C 120,07 14,0 120.0 114,0 120.°
LAE NUMBER
I 126.3 78,7 132 .1 $C.5 1¢6.0 1C4.0 99,2 5542
2 206, 8¢ 121,99 297 .6 145,9+ 159,2+ 10¢0.3 117 .1 102.C
2 122.5 82.1 129.1 75.6 123.4 110.% 174.3 1241
A 119.1 18,1 118,55 107.7 148,8 92,2 118,55 137.2
5 121.0 i2,3 115.0 7¢.7 122.4 111.¢ 128,N 12%.2
6 GR .1 8.0 12C.C 1CC. 3 111.5% 98,7 121.0 68,8
7 83,4 113,° 07 .11 61,0 102.0» B7.2» 117, G6 b
) 139,1 9.6 116.5 114,2 140.7 95,5 123.4 179.1
Q 146,20 149, 144,0 162.0% 132.°7 14G.0 160.0 166,05
10 111.8 93,1 G¢,? 12,0 98.¢C 93,6 107.C 99.C
R 132.4 110.C 132,4 10%.2 t12E.¢ 117.3 93,2 114,86
12 132.0 98,6 61,8 125.0 121.0 107.¢C 104.0 77.2
13 126.4 . 195,94 11C.5+ 155,.9 108.9 127 .1 119.4
14 82.8 81.7 194,69 84,3 148.C 132.0 14041 90,7

15 BB.K 94 .4 141,9 102.2 B®.7 B5.4 147.2 47.3




TABLE C-60

ENVIRONMENTAL MONITORING AND SUPPORT LARORATORY
OFFICE OFf RESEARCH AND ODFVELOPFENT
ENVIRONMENTAL PROTECTION AGENCY

*a EPA METHOD 624 VALIDATION STUDY =~ PURGEABLES *»

RAW DATA FOR 1,1-0DICHLOROETHANE ANALYSIS BY WATER TYFL
HIGH YOUDEN PAIR, UNITS = UG/L

DISTILLED WATER TAP MWATER SURFACE WATER INDUSTKYIAL EFFLULNT
AMPUL NO: 5 6 S ¢ S 6 5 [
TRUE CONC: 43C.0 $£32.0 LBCLG 412.0 4E0.0 432.0 LBO,LO £32.C
LAB NUMBER
1 S¢7.0 268.10 Lé1.0 357.0 483 ,C 426.0 £231.0 406.70
é Q8770 39,6 1666 .4 5.2 793,2» 68L.7" 1190.5» $60.9
3 £79.1 454,80 L£82.3 LEL B LG6.6 463,22 L17.5 766.8
4 562.7 5271.3 51%.¢ £47.9 367.5 525.6 549.9 Scbad
S 570.0 41C.C 489.,0C 278.0 199.0 428 .0 5¢67.0 L264,C
6 557.0 419,.°0 422 ,0 497.0 3191.0 t21.0 411,9 L41,0
7 2050w 292.C 2EF D 271,09 Jbb oD 319.0+ 39,0 289,12
8 461.8 487,73 443,2 £41.5 454 ,9 518,72 59¢,? 6071
S L7 .0 547,C £c2.C LEE,O t11.0 412.C 4el .0 $19.0
10 $19.3 3191.1 {63,.4 176.¢ L68,.65 I19f .2 435,86 £73.5
1 $78.0 509.C 519.C €C2.0 527.0 L3IR,0C 527.0 441.C
12 6%1.0 LEC,C 14 .0 315S.0 5C2.C L42.0 £346.,0 5320
13 L2l.?2 L68.2 FEX R 717.7» 475 .1 €21.0 704, 481.1
14 £€39,.8 528.5 t3il.C 574.1 180.2 52 .8 ©32.9 LGP L2



TABLE C-61

ENVIRONVENTAL MONITORING AND SUPPORT LARORATORY
OFF1CE OF RESEARCH AND DEVELOPMEND
ENVIRONMENTAL PROTECTION AGENCY

*#+ EPA METHOD 624 VALIDATION STUDY - PURGEALLES =

RAW DATA FOR 1,1-DICHLOROETHENE ANALYSIS BY wWATcR TYPE
LOW YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER 1INDUSTRIAL EFFLUENT

AMPUL NO: 1 pd 1 P4 1 2 1 2
TRUE CONC: 8.0 7.2 &,C 7.2 8.0 7.2 g.0 7.2

o LAB NUMBER

w 1 Sete L,.2 9.0 54 7.7 7.C 9.7 12.3
2 13.%8 12.5 11.9 18,3 7.7 12.4 17 .,%» 11,23
3 T4 .8 6.5 (0] 7.1 5«9 52 7.4
4 19.1 7e2 9.5 20.4 5.8 7.1 17 .0 Q.2+
S 120.3 9.6 10,0 9.7 b 6.8 B.7 &.&
6 8.7 12.1 9.6 9.9 13.9 7.7 9,0 8.4
? é.4 1.8 Tt Sa7* 63 L9 5.6 4.8
g .1 12.4 %.6 6.6 1.1 [ | 21,5+ .7
G 14.5 16.7 16, 1% 12.4 17.49 14,7 14,94 1.7
10 61 6.9 7.7 ¢ 7.5 6.3 Tl S.8
11 6.4 Ceb T4 4,95 6.1 SeS 6.2 L, 6
12 9.3 10,0 9.7 CoCn 11.1 10,2 9.1 9.2
13 8.3 1Ca4 8,.C 1.1 11.7 7.3 7.7 .9
14 8a1 7.3 L4 ,0 7.3 9.1 6.8 7.3 4.4
15 251 b5 9.9 11.2 Ba3 11.2 6.8 1.7



w6l

AMPUL NO:
TRUE CONC:

LAB NUMBER
1

DISTILLED WATER

3
1292

157.0
22944
8%.9
133.5
122.3
64.9
74.7
198,.7
88.0
132.9
117.1
141.9
8042
138 .1
132.6

4
114.,0

60.1
83,k
52.4
92.5
69.8
58.C
9.6
77.°2
£2.,.4
69.4
76.4
Q0. ¢

62.0
BR.2

TABLE C-62

ENVIKONMENTAL MON]ITORING AND SUPPORT LABORATQRY
OFFICE OF RESEARCH AND DEVELOFMENT
ENVIRCNMENTAL PROTECTION AGENCY

*+ EPA METHOD €24 VALIDATION STUDY - PURGEALLES #+#

RAW DATA FOR 1,1-DICHLOROETHENE ANALYSIS BY WATER TYPE
MEDIU™ YOUDEN PAIR, UNITS - UG/L

TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

3 4 3 4 3 &
12C.C 114.2 1¢C.0 114.0 12C2.0 114.C
113.6 65.6 102.30 71.5 59 .4 Ocel
222414 123.7¢ 1310.4 71.1 144 ,9» 115,54
93.7 Le,* 931.8 81.0 1{2.5 16,1
12¢,0 9F,7 138,46 99.1 133,72 157.7
119.C 81.¢ 116.9 93.°% 12C.C 92.3
122.0 84,9 9f . & 88,8 122.7 47.7
82.b» SO.,40 5.0 602 111.0 70.5
102.1 92.9 196, 1+ 104.1 12%.4 296,04
9¢6.6 1,5 9C.7 fL,9 1L2.7 E§5.¢
58.8 8.7 87.5 . 72.3 97,2 72.8
142.5 67.0 11¢.0 E3.5 77.1 B5Zeb
81,8 97.2 129.C 91.1 G2.2 77.8
29C .9 68a.5 13,0 63.9 107 .1 67.8
151,1 ¢2.3 128,12 92.1 1211 628
176 .6 TR 59,8 96.0 LDt 46.1



6l

AMPUL NO:
TRUE CONC:

LAB WNUMBER

TABLE C-63

ENVIKONMENTAL MONITORING AND SUPPORT LARQRATORY
OFFICE COF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

se EFA METHOD 624 VALIDATION STUDY - PURGEARLES #»

RAW DATA FOR 1,7-DICHLOROETHENE ANALYSIS BY WATER TYPE
HIGH YOUDEN PAIR, UNITS = UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EEFLUENT
5 & 5 < p 6 5 6
432.0 480.C 432,.C 450D 422.C 480.0 432.0 480.0
401."7 471.€ 279.° £12.0 401.0 473.C 379.0 471.0
870.6 1129.4 1(88.C» 1032.5« 643,7 Bet.5 11671.5» - 789.1»
364 .1 454 ,8 3172.0 475.9 X4Ga2 L75.% T40.2 S12.1
1045.°2 1257.3 1015.0n 2C0¥.2+ T116.8» 2172.9+ 1356.,0+ 1473 ,6»
520.9 55C.C 476,C 57¢.0 499,0 561,C 538,C 525.C
656.0 42C.C 485 .0 €42.0 531.C 483.0 T81.1 59¢.C
200.0 324,.° 271.C» 291.C» ISC.Cn 349 . 0n 3.0 327.C
561.0 881.2 428.6 63¢.8 S75.°C B22.9 561.1 1161, 5
286.0 328.0C 340.C 25¢.0 295.0 330.C 278,30 424,70
37645 35944 278,22 1474 3151.7 158.7 336 .8 410.4
£33.0 496.C c97.C 417,.0 3181.C 388.0 369.0 YLELN
£17.0 528,.C 458,¢C teEL0 445.0C 469470 569.0 £30.C
x21.0 L4745 £59.8 487.7 16ca.2 £931.72 461.1 L6245
495 .1 5C5.0 434 .4 498,.2 é47.8 584.7 140.1 61645

560.¢6 624,32 523,.2 781.1 571.7 665.9 687,7 32545



TABLE C-64

ENVIKCNMENTAL MONJTORING AND SUPPORT LAPORATCRY
OFFJCE OF RESEARCH AND DEVELOFMENT
ENVIRONMENTAL PROTECTION AGENCY

*% EPA METHOD 6724 VALIDATION STUDY = PURGEABLES »»

RAW DATA FOR 1,1,1-TRICHLOROETHANE ANALYSIS BY WATER TVYPC
LOW YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLULNT
AMPUL NO: 1 2 1 -2 1 2 1 2
TRUE CONC: $.0 10.C 9.7 1040 9.0 10.0 9.0 0.0
LAB NUMBER
1 7.5 9.4 B9 9.1 8.¢ G.8 9.3 1G5
2 11.¢4 14.9 11.7 14,3 9.0 13.0 9.4 11.6
3 8.C 5.7 7et £.9 8.5 9.2 22.0% 37.1»
4 12.2 12.2 12.3 14,3 7.3 15.2 12.12 11.1
5 11.9 1¢.3 b7 1C.9 8.7 3.8 Callw o
6 2.7 11.6 7.6 11.8 £.9 9.l 7.7 7.9
7 6.8 5.5% Lol B.6* 7.4 R.1 6.2 7.7
g 10.2 16.1 11.4 1C.4 8.7 9.9 14 .24 13,9
9 12.1 12.¢ 11.4 14.7 1.5 1249 1.0 12344
10 7.2 1045 Bad Bo7 9.8 1040 1Cc.8 G.7
1M 10.2 11.3 9.1 Gl 1044 11.7 12,14 12.C
12 10.3 12.4 1C.°2 G.3 cl.6» 2lotw 1C.7 11.9
13 11.2 15.C 9.4 2bo10 18.9» 16.6 9.2 1C. 48
14 10.0 G5 I ¢,.0 11.5 11.5 .6 10,8
15 21.0¢ 13.1 9.6 11.6 9.3 1C0.2 Cola o)



TABLE C-65

ENVIRONMENTAL MONITYORING AND SUPPORT LABORATOFRY
CFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN ARGENCY

*+ EPA METHOD 624 VALIDATION STUDY - PURGEADLES =+

RAw DATA FOR 1,7,1-TRICHLOROETHANE ANALYSIS BY WATER TYPE
MEDIUM YOQUDBEN PAIR, UNITS - yG/iL

DISTILLED WATER TAF WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NO: 3 4 3 4 3 4 3 &
TRUE CONC: 95.9 100.¢C 95.0C 1CC.C 75.0 100.C 95.0 1CC.0

P
3 LAB NUMBER

1 105.8 ?77.8 111.8 8.9 104.0 82.4 985 73.4

2 124.9 84.¢ 136.3 92.4 1¢9.7 67.4 $5.0 §2.7

3 89.3 €3.4 97.7 S€.7 ¥5.1 8.5 182442 1E7.2+

4 122.0 SR.C 12,5 5.2 121,86 67.5 6742 161.2
5 110.0 59.1 91.C L4.7 4C.4 83.8 56 .4 J.C»

6 76.7 70,0 ¢l 77.9 763 70.3 £6.0 5C.C

7 67,6 84,5+ 700 78.12 76.1 81.7 90.9 56.¢
8 108,10 79.6 122.2 97.9 112,55 85.¢6 135,11 142.3»

9 126.35 C1¢R.C 143.C 127,C 124.C 138.0 134.0 135.C

13 125.7 106.C 9F .t 128.8 112.7 124.5 118.1 121.9

11 104.6 £E8.2 117.8 t2.0 1C1.8 94.3 75 .9 AN

12 124,0 95,4 87.1 106.C 116.C 106.C 98.C 9C.5

13 15°%. s 316,29 1C1.6 146,73 129.5 G2.0 102.1

14 102.0 71,8 150.3 7648 12¢45 TuR.9 118.3 77.5

15 123.7 12046 133.7 10¢6.2 128 108.7 6747 895
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TABLE C-66

ENVIRONMENTAL MONITORING AND SUFPORT LALGRATCRY
CHFICE OF PESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*4 EPA METHOD é¢4 VALIDATION STUDY - PURGEAELES =

RAW DATA FOR 1,1,1-TRICHLOROETHANE ANALYSIS BY WATER TYPE
HIGH YCUDEN PRIR, UNITS = UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NO: 5 é 5 8 S 6 s c
TRUE CONC: 6402,N 3¢0.C 43C, 1¢C.D 43C. 0 260.0 £00.0 25C.0

LAB NUMBER

1 407.8 36348 4.8.C 34C.D 198.0 336.C 404 ,0 347.0

4 692.6 56045 7¢0.7 SCS547 662.9 5¢5.8 77C b 45404
3 185.9 140,13 377.5 374.1 389.C 376.9 610 .3 B58.64

4 L76.7 39¢.3 427.8 471,46 308.4 257.9 377.7 43C.9
5 473.0 3160.C 171.C 21742 181.0 355.0 5742 30T a4s
! L46.0 1nz.c 193%.0 447,90 161.0C 102.0 25947 391.6C
7 213.0» 239.0¢x 249 .0 249,73 163.C 276.C 3530 273.C
g L6745 «11.7 LE4,8 $¢942 1C6.3 £21.9 SE7 B4 427 ,7»
G 414.0 473.C 57C.0 18243 199.7 137.0 190."7 43¢.0
10 586.7 434,72 A2l L3t.6 6L7.0 L69.6 52¢.8 588.6
11 46610 399.C £309.°C 4Cte3 £23.0C 51,0 454 ,0 3169.C
1¢ 269.0 374,03 £51,0 3161,°C t21.0 176.0 56¢8.0 L34.0
13 215.6 £6b,9 £71.1 11p.7 30649 125.C 171.1 233.2
14 5021 47649 44C,9 132.8 31312.9 553.0 L4L3,4 376.9

15 4o4.2 302.2 152.2 SE2.4 Yo5a.7 353.5 2%0.8 36¢.12



TABLE C-67

ENVIRCNAENTAL MONITORING AND SUPPORT LAFQORATOKY
OFFICE OF RESEAKCH AND DEVELOFPMENT
ENVIRONMENTAL PRCTECTION AGENCY

*x EPA METHOD 624 VALIDATION STUDY - PURGEABLES #w

RAW DATA FOR 1,1,Z2-TRICHLOROETHANE AMNALYSIS BY WATER TYPL
LCw YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NO: 1 P 3 2 1 2 1 2
TRUE CONC: 13.8 12.C 1C . R 12.0 10.8 12.0 1C.8 12.0

\O LAB NUMBER

0 1 10.6 13.C 1.7 12.5 13,2 12.4 12,0 13.5
¢ 12.7 15.7 Q.8 1€ .4 13.C 16 .9 9.0 17.2

1 12.9 14,4 12.9 14,9 12.°2 13.3 10.9 19,4
3 12.9 12,1 15.2 12,0 15.9 14.5 17.9 10.9

< 11.1 9.9 1.5 1.3 12.9 11.0 9.9 14.6
6 945 13.8 11.4 14,8 12.9 11.3 1.0 12.C
7 13.0 7.8 7.0 11.3» 9.7 5.6 8.0 11,00
8 1.2 12.¢ 17.9 9.9 14,7 10.¢ 11,¢ 13.0

9 11.5 12.6 12.1 14,1 11.4 12,3 1.1 17.2
10 Baeb 11.1 . R G.3» 9.8 G.S g 4 10,1

11 11,7 13.3 12.2 17,8 12.2 12.1 11,8 12.3

12 17.9+ 15.5+ 14 .1 15.4 12.4 14,3 10.4 15.4

13 1¢.5 15.6 15,2 25.7 20. % 18,5 12.0 12.3

14 1.7 1.1 LT L w 14,2 14.6 15,3 1C.4 12.8

15 3.7 49,54 12.4 22.9 75420 2C a5 11.8 1C.¢



TABLE C-68

ENVIRCAMENTAL MONITORING AND SUPPORT LABORATORY
OFFICE OF KLSLARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

#*» EPA METHOD 624 VALIDATION STUDY = PURGEADLES w»»

RAW DARYA FOR 1,1,2-TRICHLOROETHANE ANALYSIS HBY WATER TYPE
MEDIUM YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 3 4 3 4 1 4 3 4
TRUE CONC: 114.0 126.0 114.0 120.¢ 114.0 126.0 114.6 120.C
© LAEB NUMBER

= 1 129.0 127.0 112.7 126.7 117.0 132.5 126.0 144.C
2 133.4 139.0 11647 151.9 115,¢ 135,56 139.5 162, 4

3 123.8 145, 2 136,¢ 1164 11,5 145.0C 108,8 1261

¢ 114.5 124 .8 108 .4 117.7 197 .4 156.2 99.3 154.3

5 144,90 114.C 169 .7 10€,0 131.4 152.0 114.0 155.2

¢ 120.0 9C.3 107.¢C 124, 94 .8 121.0 110.0 100.C
7 73,6+ 114.C 8E 4w G860 91 .40 108.0+ 95,5+ 104.C»

8 13,7 120.2 26,7 12¢.6 152,6 169.2 125.4 127.6

9 122.0 125.0 122.0 138.0 116.0 116.0 127.5 139.0
10 113.2 11,2 94,04 112.94 87,1+ 97.6+ 100,2+ 92,5

11 129.4 121,7 122.1 125,5 125.4 129.1 95 . & 128.1

12 156,04 142.0 8E.7 1571.0 116, 0 163.9 117.0 15,7

13 129.1 . 133,70 127.1 158.8 164 .6 112.5 138.1

14 122.C 113,13 16€.7 125.7 129.1 1664.7 11€.8 112.C

15 Lo 12445 17546 128.7 1C7.4 122.1 10€,.°% 99.3



o
[an]
'—l

AMPUL NO:
TRUE CONC:

LAR NUMBER

W N O ALS W N -

11
12
13
14
15

DISTILLED WATER

5
480.0

512.°C
$56.9
493.5
446,9
535.0
475.0
‘70.6
154.9
353.4
534.9
565,04
252.¢6
474 .8
SOf .1

¢
432.C

45,0
7229 .4
1906.8
402,.9
37C.7C
257.0
230.C
IE2.1
{56.0
334,2
S34.C
LE2.00
35%.5
30445
272.3

TABLE C-69

ENVIRCAMENTAL MONITORING AND SUPPORT LAPORATOKY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRCMNMENTAL PROTECTION AGENCY
* fPA METHOD ¢24 VALIDATION STUDY - PURGEADLES =+#

RAW DATA FOR 1,1,2-TRILHLOROETHANE ANALYSIS BY WATER TYVYPE

HIGH YOUDEN PAIR,

UNTTS

- UG/L

TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

5 ¢ 5 6 5 6
Lel W0 432.9 LEC.D 432.90 480.C £32.C
440 .C L4é.0 €37.2 422.C 513.C L95.C
71 .8 S0é.1 5¢98.C 671,.7 615,¢ 7CC.1
L68.9 het.?2 478.10 417.7 L49.7 191.C
(25,3 L07,.7 4LLD.R 23258 631,0 508.0
L3¢,°0 £51.0 417.3 506.C 623.7 I31.C
192.0 19F,D L18.1N 316.° JE7.EB I5C.0
194 .0» 16G.0« 278, 210.0x% 162.0+ 2C8.C»
131.12 £39.1 391.¢ L47.2 L7747 418.1
L67,0 136,70 134, 331.0 2¢7.0 Jge.C
132430 2865 ebé 2 281,11 I3R T 25L& .42
£38.¢C 569.0 $65.3 45%.0 558.0 4531.C
€48.C 62.70 557.C 463.0 542.0 487.0
£13 .4 26C.1 337.6 312.0 319.°0 2¢5.1
£21.¢ I5C.1 263,5 459,82 401.9 1211
L75," L8901 £39.1 397.1 259.1 331.7



TABLE C-70

ENVIRONMENTAL MONITORING AND SUPPORT LAFORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

»+ EPA METHOD 624 VALIDATION STUDY = PURGEABLES »»

RAW DATA FOF 1,1,2,2-TETKACHLOROETHANE ANALYSIS BY WATER TYPE
LOW YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER 1INDUSTRIAL EFFLUENT

AMPUL NO: 1 2 1 2 1 2 1 l
TRUE CONC: 15.0 1740 15.C 17,9 15.°0 17.C 15.0 17.0

LAR NUMBER

1 14,5 1642 17,7 16.5 18.7 3.1 19.9 1C.7
4 12,3 13.5 fa2 15.9 7.9 15.2 17.8 17.7
1 18.8 17.5 18.0 19.5 16.4 15.8 15,7 16.0

4 14.4 1744 16K 1.8 12.1 16.3 22.8 ta5
5 1.8 16.8 18.5 15.2 16.C 565 15.5 14.9

¢ 6.6 17.6 12.4 Ted 15.4 17.7 12.0 12.4

7 2243 13.3 11.5 15,3 13.10 13.4 1.6 175
& 14,3 1%.7 Se? 12.6 21.3 15.8 19,2 18.5¢

g 18,8 18,1 PEA Cof 17.8 té.1 17.7 20.5
10 12.9 27467 15.7 1¢.C 27.7 2447 16.9 223.4
11 21.4 17.8 1842 1€.¢ 17.3 16.1 23.1 22.5
12 10.9 12.6 14 .¢ 12.2 1264 16,2+ 9.7 10.¢
1? 2546 21.¢ CZ2alH 29.9+ 23.9 191 2146 20,7
14 10.2n Ealw 37.0% 11.6 12.5¢% 1301 7.4 1C.5»
15 145,11 131,80 11.7 ST B 26R .2 Y 9t.2« 1.7



TABLE C-71

ENVIRONYENTAL MONITOKING AND SUPPCRT LAPORATQRY
OFFICE OF KESEARCH AND DEVELOPMENT
ENVIRGKMENTAL PROTECTION AGENCY

*& EPA METHOD 624 VALIDATION STUDY - PURGLADLLS **

RAW DATA FOR V1,1,2,2-TETRACHLOROETHANF ANALYSIS B8Y WATER TYPE
MEDIJUM YOUDEN PAIR, UNITS = UG/L

DISTILLED WATVER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 3 4 2 4 3 4 1 4
TRUE CONC: 162.0 170.0 162.C 1700 162.¢ 17G.0 162.C 1750.0
)
© LAB NUMBER
1 216.0 €J2.¢ 115.¢8 18C,2 196.9 253,0 176.0 148.0
2 129.1 131.6 96.7 149.2 122.1 13¢€.5 1317.8 169.9
3 196 .1 £03.C 192.C 22C.9 169.7 22C.5 129.2 52.3
4 173.7 161.2 $7.2 144.7  153.7 15C.9 79,4 266.7
5 159.3 161.0 1s€.n 164.2 177.1 174 .C 132.0 172.°2
6 163.0 EG .1 128.C 147.9 163.5 152.0 144.9 135.0
7 127.0 170.0 111.0 123.0 124.9 148,0 131.0 1317.0
8 16746 176.58 1401 174.,7 211.5 162.7 177.° 187.3
9 17641 179.0 248.,0 204.7 174.2 182.0 196.0 21C.0
12 164.5 182.2 15%.9 199.3 145.9 156.9 188.2 163.2
11 17947 14246 184.2 1EN.6 122,12 137.3 110.¢ 13C.4
12 146.0 169,0 89.3 114.0 104,00 133,08 11.¢C 20€.0
17 171.6 * S1#.1% 2CC.5+ 229.C 152.7 149.2 156.6
14 106.7+ 96,71 151.6 11¢.0 116,59 118.4» 85 .4 T6o4

15 112.1 303 17545 I0CT ot 235.9 212.3 44,7 230.7




TABLE C-72

ENVIRCNMENTAL MONITOKRING AND SUPPORT LAGCRATQRY
CFFICE OF RESEARCH AND DEVELOPMENT
ENVIRCNMENTAL PROTECTION AGENCY

*+ EPA METHOD €24 VALIDATION STUDY — PURGEAGLES *#

FAw DATA FOF 1,1,2,2-TETRACHLOROETHANE ANALYSIS BY WATER TYPE
H1GH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATLR SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 ¢ S ¢ 5 é 5 )
TRUE CONC: €30, 612.C ¢sC.C £12.5 68010 ¢12.0 £80.0 £12.0
™~
? LAE NUMBER
1 6£8.0 6C01.C L9610 73C,.C 697.C 822.0 7310.C £25.C
2 552.8% 741.8 €92.C L72.3 562.5 703.6 63C.4 490l ¢
3 LUbeb 723.5 781.4 R3C.0 824, % 738.8 75%.1 2¢9.8
4 S18.6 71GC.C SGE,? 522,.% 55640 533.8 193.4 693.5
S ¢59.0 578,C €7¢.C 677.2 715.0 634.C 742.° 692.0
6 550.0 143,70 “1s.0 LeB,n 427.0 S?8.0 567.0 557.C
7 454,0 SE4.C £22.,"0 LEé D 78C.C 554 .0 538.0 $38.0C
8 724 .4 5¢¢.0C 531.5 631.1 532.4 637,13 695.1 574 .5
9 L65.0 624,C 742,C 47¢,.7 435.7 462.0 416.0 555.0
12 SL7.4 56442 £57.,9 LES5.B 47142 462.1 57448 458.9
" 285,72 586.°C §19.°7 1236.0« €32.C 577.C 697.0 S€8.0
1¢ L1e,.Q 448.C I15.C 542.C I71.00 151.0» 413.0 294,C
12 536.2 621.C G286, RER, 7+ ¢30.9 $63.¢ 579.0 51¢.4
14 L37.2+ 02440 L4z, 2e2.h 23845 437,40 215.7%» 32342

15 335.7 527.2 £564,.¢ 644,7 B4l “6C.7 165.9 BT8.5




AMPUL NO:
TRUE CONC:

o
o
o LAB NUMBER

ODISTILLED WATER

1 2
16.7 16,3
21.6 22.9
1C.6 12.6
19,4 19.4
19.5 17.7
19.4 t17.4

& »
21.0 13,84
5.0 - 24.0
19.2 16,3
]

*

2hat cbob
I3,.7¢# 311.7
15.7 22.C
77.0» E7obn

TABLE C-73

ENVIRONMENTAL MONITORING AND SUFPORT LAEBQRATCRY

OFFICt OF

RESEARCH AND DEVELOPMENT

ENVIRONMENTAL PROTECTION AGENCY

a2 EPA METHOD 624 VALIDATION STUDY - PURGEABLES =+

FOR 1,c-DICHLOROBENZENE/14,4-DICHLO ANALYSIS BY WATER
LOW YOUDEN PAIR,

RAW DATA
TAP WATER

1 2
16,0 16.2
1.1 225
Haba 7.3+
17.¢F 2C.C
19,2 17.7
PEA 18.2
] -
10.6 13,2
2Ce6 cEL.7
17.3 ¢S5
* ]
. *
11,2 2.2
Sk Gatn
594 7.0
1¢.9 76,30

SURFACE WATER

1
16.9

21.3

3.9
18.6
13.9
17.0

1C0. 84
24 .9
21.2

23.7
45.2
35.2
BF.9»

2
163

24.5
20.5
19.5
2543
17.8

10.44
1¢.4
1642

257
32.5
25.0
35450

UKITS = UG/L

INDUSTRIAL EFFLUENT

L
16.0

2B .8
5.0
14.5
17.2
2Ce4d

12.0»

1%.4

17.0C
»

16.3
30,0
3.0
27.2

Z
1¢.3

N

YRR VYo e 1l oV
o

N o

-t b N

15.0»
13.4
18.2

20.8
37.7
2845

1.9

TYF



TABLE C-74

ENVIRONMENTAL MONITORING AND SUPPORTY LALORATOIOKY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN AGENCY

% [FPA METHOD 624 VALIDATION STUDY - PURGEAULES =»

RAw DATA FOR 1,2-DICHLOROBENZENE#1,4-DICHLDO ANALYSIS BY WATER TYF
MEDLUN YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 3 4 I 4 3 4 ] &
TRUE CONC: 20C0.0 20C. L 200.C 253 eii.0 200.C ¢Co.0C 2UC .G
[y
& LAB NUMBER
1 256 .1 135.1 145.8 220.0 2141 113.1 214 .9 225.0C
2 53.3 164 .1 17.7» 171.8» 142.5 128.0 25.3 141.6
1 193.7 25CaS c36.8 223.6 283.2 233.9 363.% 275.1
(A c1c.1 217.¢ 193.,.¢& 167.3 271.2 183.5 177.0 cUl.8
5 226.,0 18¢.8 189.6 236,C 2254 230.0 177 .0 212.0
6 1Y " * * * * * -
I4 84,5 122.4 Bh ot 92.8 E1.,2+ 1.0 112.2* 89.40
8 215.4 212.4 2etba? 191.2 297.1 181.4 206 1 175.5
9 203.3 197.5 T12.C 201.1 22C.0 182.¢ 231.0 212.0
10 - . * - - - - -
11 * * a ® * » -
12 199, 106.0 167.0 278,12 265.0 295.5 i26.° 46C.0%
13 160.72 * 166.7» Yo, 413,12 176.3 232.°C 193.7
14 168,72 92.¢ 201,¢E £3.4 13.4 164.5 167.9 11C.0

15 315.5» 22Ca7n 3C1.3 21¢.3 634.,C» 272.1~ 10k, 0 154.3



L0¢

TABLE C-75

ENVIKONMEATAL MONITORING AND SUPPCRT LABOPATORY
OFFI1CE OF RESEARCH AND PEVELCPMLANT
ENVIRONMENTAL PROTECTION AGENCY

*4 EPA METHOD 624 VALIDATION STUDY - PURGEADBLES »4

RAW DATA FOK 1,2-DICHLOROBENZENE/1,4-0ICHLO ANALYSIS BY WATER TYF
HIGH YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRYIAL EfFLUENT
AMPUL NO: ) 6 5 ] 5 6 S o
TRUE (CONC: ?778,0 760.0 773.0 7€C.2 772.0 7eC.0 778.°0 750.C
LAB NUMBER
1 £06 .1 844.1 562.0 942,C 743.1 183.1 §5¢ .9 793.0
2 972.7 6657 516G .8 Cal2 BJd1.3 356.5 §CS5.2 S7T€.7
3 68,6 75%.9 £7C.9 94¢.3 1031.5 926.C ¢10.7 43,1
4 553.7 70G.8 629.8 61240 723.7 67¢.7 495.5 $46S5.4
5 918.0 73C.0 7E2.C 944,) 820.0 £3¢.C e1n.n 614,70
& ® * * * * * N N
? 4£06.0 L48.0 G246, 0 3I51.2 530.C» L44 0 S4(Y.Co» 420 .0
8 771.0 57240 G51.3 L9E .1 T76a1 $59.6 6L 6 56245
9 657.0 $73.0 1235.0 668,02 £93,C £86.0 t03%.C 9z5.C
1C * 4 & 'y »~ " . .
1% * » * * * N . "
12 34,0 9eS5.C 781,10 13870,0 §26.0 79C.0 £97.0 79F .0
13 971.9 636.t I13,8» 3094w Q34,8 830.¢2 1144 .5 734,73
14 735.6 614,42 ISC.6 652, 583.1 559.9 593.2 102548
1s 105¢2.0» 1109,9» 522.2 128E.4 1343,.9» 79C.3» £09,.° 61F .4



80¢

TABLE C-76

ENVIRONMENTAL MONITORING AND SUPPORY LABCGRATORY
OFFI1CE OF RESEARCH AND DEVELOPMENTY
ENVIRONMENTAL PROTECTION AGENRCY

** EPA METHOD 624 VALIDATION STUDY ~ PURGEABLES *»

RAW DATA FOR 1,2-0DICHLOROETHANE ANALYSIS BY WATER TYP(
LOw YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
A¥PUL NO: 1 2 1 Z 1 é 1 4
TRUE CONC: 9.9 11.C 9.9 11.0 9.9 11.0 9.9 - 11.0
LAB NUMBER
1 QuGn Ted €S 1.8 7.5 Se& Ted €.
2 Jel# 12.1 C.0e 17.° 4.8 CaCn 3.7 0.0+
3 16.2 11.6 9.9 11.5 12,6 11.3 10.72 16.4
A 1.7 10.7? 10.4 1C.8 Y7 15.2 12.5 16.7
5 10.8 10.C 5.3 10,7 EaQn L.Co» 9.2 10.9
6 15.19 12.8 9.2 14,3 9.1 11.2 9.2 9.4
7 11.2 7.1 toc 11.9 9.t 9.3 E.4 9.2
5 1C.9 124¢ 10.6 9.9 1C.9 11.3 1.2 12.6
9 12.5 13.0 131.5 11.8 11.2 12.7 1.4 15.0
10 Sebn 10.4 5.9 1Ce1 9.9 9.3 9.3 8.5
11 g.9 12.7 E.6 P9 §.3 10.6 9.5 9.3
12 9.6 10.6 £.9 1C.4 G.5 1C.6 12.0 1C.6
13 13.2 17.8 12.4 E7,2* 19.1 1642 n,e 10.9
14 10.6¢ 11.0 37.3» 11.9 14,5 13.2 10.7 12.0
15 25410 2ok 1.7 13.9 23.1 12.3 5.9¢ 10.0



TABLE C-77

ENVIRONFENTAL FONITORING AND SUPFORTYT LAPORATORY
CFFICE CF RESEARCH AND DFVELOPMENT
ENVIRONMENTAL PROTECTION AGENCY

*+ EPA FETHOD €24 VALIDATION STUDY = PUKGEAZLES ww

RAW DATA FOR 1,2~DICHLORCETHANE ANALYSIS BY WATER TYPE
MEDIUM YOQUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRTAL EFFLUENT
AMPUL NO: 3 4 3 4 3 4 1 4
TRUE CONC: 1024.7 115.0 1C4.G 11c.2 104.0 11C.0 164.0 11Cc.C
LAB NUMBER
1 147.0 76.8 151.9 79.7 109.9 11¢.0 96.3 7¢€.3
P4 112.4 79.9 13v.2 1004 124.¢6 7B .4 Y17.¢ 61.5
: 135.1 7E.2 118.2 69.0 114 . 4 104.8 186 .4+ 2EL .7
4 93.9 97.5 137.2 6b4.G 1¢3.C 103.0 121.2 126.7
5 126.0 59.1 9S.6w 45,6+ 42 41 Bl.R» 167, ° 7¢6.6
6 84.2 E9 .4 106.C 9%.9 1.8 7Ce® $9.5 6C.4
7 82,0 122.0 £6.1 102.C 101.0 944 11¢.C 96 .9
8 113.3 81.1 102,.5 94.8 121.0 90.2 112.1 132.9
9 124.0 122.°C 12¢.0 140.0 1C9.C 137.C 141.C 14F.0
10 128.7 14,2 11C.1 131.2 105.7 112.0 121.C 11242
M 123,.2 16546 111.2 10¢.8 12C.1 111.9 87.1 112.5
12 141.0 9.8 $1.2 116,73 11,0 11¢.0 9 .4 157.0
b 124.5 * 138.9x 1C5.2 16C. 6 140.9 101.8 ?6.6
14 116.3 €7.¢ 1¢4.,0 73,3 125.9 1146.9 119 .1 77.5
15 139.1 156.5 157.1 11,7 11.2» 111.5 94,2 58.1%



0T¢

TABLE C-78

ENVIRONMENTAL MONITORING AND SUPPORT LABORATOFRY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICON AGENCY

** EPA FETHOD €24 VALIDATION STUDY - PURGEAGLLS »+

RFAW DATA FOR 1,2-DICHLORQOETHANE ANALYSTS BY WATELK TYPE
HIGH YOUDEN PAIR,; UNITS - UG/L

DISTILLFD WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: S 6 b 6 5 (o} 5 o]
TRUE CONC: L6040 39¢.0 44C.0 1964 44C, 0 396.C 440.30 3%¢ .0
LAS NUMEBER

1 L5¢6,0 360.C £531.0 33543 £15.°0 t42.7¢ 266.C 365.0

2 t85.2 530.C 75400 540.2 718 .2 537.C 75443 49C.3
) 45¢.6 192.k 645,.1 43E,.8 L6742 436,.2 £459,9 1272460

4 476.6 413.46 433,7 174,70 323.2 289.8 497 .6 560 .1

S £75.0 10€.0 609.(» 230,00 162.0C# 390.0+ 442.°7 128.0

[ 475.0 417.C £83.0 584.C 347.0C 231.0 122.2 431.¢C

7 295.0 180.0 L26.0 314,20 474 .0 393.C 424,30 35C.0

5 L27.4 t01.4¢ LJ5.4 Le2.7 193 .1 631,5 467,9 454 .8

9 ¢38.93 L78.C L?71.C LUEBLD L4880 371.0 41,0 511.0
1C 511.4 43544 52744 £L5.3 LBL . O 4C1,9 L67.2 442.3
LR $47.0 L83,0 549,0 51f.30 521.C 436,C 514.,0 428.0
12 448,10 43¢.0 523.0C 432.0 £49,0 416,C 5.8.0 465.0
13 ché.9 312.5 569.1 169.9 3118.7 23¢L.5 112.4 26ta2
14 556.1 440.5 458 .0 45244 33443 554,69 L47,7 352.0
15 536.2 126.1 X97.1 L81.4 363, 318,2 144 .4 n 118,40



TABLE C-79

ENVIRONMENTAL MONITORING AND SUPPORT LARORATURY
CFFICE OF RESEARCH AND DEVELOFMENT
ENVIRONMENTAL PROTECTION AGENCY
**» EPA METHOD 624 VALIDATION STUDY — PURGEABLES #»

RAW DATA FOR 1,2~DICHLOROPROPANE ANALYSIS PY WATER TYFE
LOW YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NO: 1 P ) 2 1 2 1 l
TRUE CONC: 13,5 15.0 11,5 15.0 13,5 15.0 13.5 15.0
[y.]
'~ LAB NUMBER
1 1€.0 18.2 17.2 19.5 18.1 20.0 17.2 17.1
Z Caln 210 C.O08 1.5 CPAR C.C» C.0n C.0»
- 17.4 18.2 17.0 1£.9 163 18.4 13.4 16,5
4 1£.C 17.5 1,8 21.3 25,1 19.2 31,412 19.2
5 17.5 15.¢ 17.¢ 17.5 18.6 18.9 6.9 16.¢
é 14,1 18.4 15.6 18,6 18.3 17.6 15.2 175
7 16,7+ 1C. 5 G bw 16,2+ 172,54 14,8+ 11,7+ 14,24
8 17.2 20.9 17.4 15.6 2C.% 14,8 1,7 20
9 20.3 1.4 19.0 20.7 18,2 19.9 18.¢8 22,3
ic 12.7 17.5 15,0 15.4 15,0 14.9 13,8 14.5
11 17.4 1941 17.¢ 15.8 17 .8 19.5 17.9 17.6
12 26,0 9240 22.0 24.0 16.0 34,C# 12.C 25.0
13 19.1 26.F 16.¢6 1c,. 6" 2ELD 1.4 16.% 18.0
14 17.¢ 2Ce1 9.6 c0ed 21.8 22.3 1.4 144

15 2247 6.9 20 ok 12.9 ¢C.G 2C.¢ 17.4 185
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TABLE C-80

ENVIARONMENTAL MONITORING AND SUPFPCRT LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL PROTECTICN AGENCY

*% EPA METHOD 624 VALIDATION STUDY - PURGEABLES »#»

RAW CATA FOR 1,2-DICHLOROPROPANE ANALYS1S BY WRATER TYPE
MEDIUM YOUDEN PAIR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 3 4 2 4 3 4 3 &
TRUE CONC: 142,0 158.C 142.C 15C.0 142.7C 150.0 142.9 150.0
LAB NUMBER
1 211.0 16C.C 2¢% .4 18,0 253,90 222.0 151.0C c3i9.0
g £62.1 310, 1 126.6 37C .4 ICT1n 308,50 I51.1 346495
3 177.6 1&6%.1 184 .1 16%.4 1&20.2 185,.8 141.1 191.3
4 255.9 1R2.2 155.7 1¢8.8 219.2 241 6541 312.5
5 ¢2E8.,C 170.0 161.C 157.0 167.3 223.C 168.6 220406
6 169.0 143.C 154.C 167.3 14544 181.C 15€E.0 141.0
7 110.0+ 150.C» 12840 T4C . C» 133.0» 164 .0+ 147 .C» 144,00
8 182.R 1758 14% .9 192.8 210.2 172.¢ 194 .7 211.2
9 203,90 221.0 191.0 2¢C.C 19.C 183,0 2C1.0 225.0
10 181.7 167 157.C 181.9 14.¢ 175.2 174 .6 172.6
n 2CT .1 199.5 197.¢2 2Cza 186.8 192.1 140.3 192.0
12 245,00 2E€.0x 214.C 219.C 209,.C 250.0 258 .0 277.0
13 175.¢6 " LEG b 178.C 225.C 21¢€.0 169.7 169.3
14 165.7 185.¢ 275.9 175.8 201.5 218,33 178.R 1724

15 86.2% 186.¢ 195.¢ 185.69 15C.0 169.5 187.° €1%.2
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TABLE C-81

EANVIRONMENTAL MONITORING AND SUPPORT LABORATCRY
GFFICE OF RESEARCH AND DEVELOFPMENT
ENVIRONMENTAL PROTECTICON AGENCY

4+ EPA METHOD 424 VALIDATION STUDY = PURGLABLES w»

RAW DATA FOR 1,2-DICHLOROPROPANE ANALYSIS BY WATER TYPE
HIGH YOUDEN PAlR, UNITS - UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT

AMPUL NO: 5 6 5 £ 5 6 5 6
TRUE CONC: 600.0 S4C.D ¢35.0 $4C.0 ¢30.0 540.0C 600.0C 54C.C

LAB NUMAER

1 §22.0 579.0 719.C 612.0 779.C 659.0C 73%.0 712.0
2 1574.5 1576400 1140 .5+ 1615.1» 1903.2» 164544 1772.04 123547~

3 65043 58243 £4247 £12.4 £26.5 593.¢E 665,0 65203

4 £55.9 52E.7 582.3 56E.6 1446 349.4 S87.5 777.2

5 828,72 $51.0 656.C 660.0 67%8.0 797.0 S08.¢ 491.6

6 679.0 414.90 542.C S42.0 473.0 £¢0.3 S¢7.1 524.C
? 269.0G+ 349,50 340.C» 132,05 Lee Cn 362.C» IEB O 151.04

8 €55.9 635.2 534 .1 635.6 672.9 739,65 L7 .1 728.4
9 576.9 692.0 5754C 5¢6.0 52540 S0C.0 “S57.0 635.0
10 74546 574,.2 €31,? S68.7 613.7 555.C 628.2 559.9
11 86e,0 749.0 E17.Cn 769.3 781.C 681,90 7R2.0 ¢75.0
12 764,04 596,00 604 .C 683.0 557.0 624.C 1C7.0» S6C.0
13 375.7 445,55 €?5.0 58C.4 £22.9 L76.C 544.9 L3C.2
14 706.0 457.9 609 .2 530.2 399.8 682.4 S&C,8 429.0

p 604.2 319.9 569.0 5BBe8 S72.8 699.2 €CS5.7 T€1.3
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TABLE C-82

ENVIRCNMENTAL MONTITORING AND SUPPORT LAEGRATGRY
OFF)CE OF RESEARCH AND DEVELOPYEN]
ENVIRONMENTAL PROTECTION AGENCY

** EPA METHOD 624 VALIDATION STUDY - PURGEABLES +»

RAW DATA FOR 1,2-DICHLOROBENTZENE ANALYS1S BY WATER TYPE
LOW YOUDEN PAIR, UNITS =~ UG/L

DISTILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 1 2 1 2 1 2 1 2
TRUE CONC: 8.0 ?02 800 7-2 ECO 7-2 .0 7.2
LAB NUMBER
1 10.6 1.5 14 .6 9.5 10.7 11.3 14.C 1.6
2 9.6 17.34+ L.9 17.6 53 11.9 1.3 a4
3 9.9 7.8 .4 Bab T4 8.0 6.8 11.9
& m".0 7.7 9.4 7.9 bab 1C.2 7.8 8§.C
S TaGn 9.2 Qb Te.2 .6 77 7ol ¢.6
6 * * » * * * * .
7 9.8+ Sal* 4.0 b Se3# L,7» .14 (3 R
8 9.7 13.6 12.7 29.1 27l 12.0 10.0 7.5
9 9.6 9.7 ?.0 1C.3 10.4 7.2 R.G 7.9
11 * * » * * » N -
11 " * - x - ]
12 t2.n £.1 11.9 7.4 E.FP 9.C [ 7.1
113 0.0+ 12.5 4L.G» S5.32 14.0 6.5 1.0 4,2
14 10.3 9.7 33,5 3.2 19.0G 13.9 21.5% 12.¢
15 37.3» I0.2* 12.1 cb,? 1Be7n 1441 17.9 €.9
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AMPUL NO:
TRUE CCONC:

LAB NUMBER

-t
CI O N N WP =

R S T
(o VRN RS

DYISTILLED WATER

3
12C.0C

155.1
135.6
12002
112.2
118.0
]
463
134.3
116.2

*
L ]

185.09

129.5
126.¢
20547+

4
114.C

TABLE C-83

ENVIRONMENTAL MONITORING AND SUPPORT LABRORATCRY
OFF1CL OF RESEARCH AND DEVELOFMENT
ENVIRONMENTAL PROTECTICN AGENCY

N

EPA METHOD 624 VALIDATION

STUDY

RAW DATA ¥FOK 143-DICHLOROBENZ2ENE ANALYSIS

MEDIUM YOUDEN PAIR,

TAP WATER
3 4
123.C 114,90

90,3 123.6
128.0 157.3
1319.0 124.7
121.0 93.1
112,20 126.0

* L]

42,3 55.2%
117.3 112,85
17¢.0 114.9

-

E8.E 156.C
115,72« 39,3
163.0 2.1
161.5 167.5

SURFACE WATER

3
12C.0

131.7
156.7
136.6
159.5
128.2

S4 .44
1¢6.2
12844

147.0
1741
123.0
146.7

4
114.0

134.7
1390,7
138.6
106, 1

45,3
113.5
104.0

*

156.70
12C0.8
115.2
161.5

UNITS

= PURGELABLES *»

BY WATER TYPE

- UG/L

INDUSTRIAL EFFLUENT

3
120.C

127 .4
145,3
198,1
122.8
116.°C

éa .6
Q4.0
125.0

128.1
131.C
127.C
114.5

]

L

-

L
*®

4
114.0

131.0
158.¢
1581
1GE. 4
156.1

42.00
125.3
112.0

258 .0
125.1
¢JC.8
134.9



TABLE C-84

ENVIRCNMENTAL MONITORING AND SUPPORT LARQRATOKY
OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL- PROTECTION AGENCY

*a EPA METHOD 6c¢4 VALIDATION STUDY - PURGEABLES »»

RAW DATA FOR 1,3-DPICHLOROBENZENE ANALYSIS BY WATELR TYFL
H1G6H YOUDEN PAIR, UNITS - UG/L

DISYILLED WATER TAP WATER SURFACE WATER INDUSTRIAL EFFLUENT
AMPUL NO: 5 6 b é 5 6 S 4
TRUE CONC: 422.0 480.C L1z .5 L8C,C 432,0 4EC0.0 432.0 4EC.0
LAD NUMBER
1 455.1 493.1 113.C 612.0 &21.7 S75.7 S04 508.0
2 684 .0 ¢95.1 432,3 682.2 L8R, 2 698 .0 655.5+ 7C1.5
3 c38,.8 4E81.1 L68.0 563.¢ 549.7 575.6 327.19 LeS .7
4 29¢.7 4&70.4 211.6 37C.4 402.0 L447.3 350.2 12¢.0
5 449,20 45¢.C 419.0 576.7 463.C 469.C (7.0 377.C
Fe) a & * * - * » Y
? 10F .0 259.0» 211.C 255 .0+ 3119,C» 323,00 167.0 230,00
8 187.C 41,7 31906 .8 615,.2 L47B.R 4G8.6 393.1 467.1
g 3580 610.0 720.0» 14,0 274 .73 418.C 27,0 €55.C
10 * > * * 'Y - - -
11 * > * » - " - »
Y2 £27.0 565.C 420,C 75¢.2 492.0 Lb8.0 37R.D 477.°0
113 763.5 S1¢ .4 202 .42 25745 3131.3 sS18,2 £57.2 475.9
14 521.4 531,72 259.2 51C.0 454 .0 475,.8 £23.9 £§2¢.7

15 575.2+ 754 .54 427,10 699.6 T47,8 473.,.1 40545 $3%.9
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TABLE C-85.

COMPOUAD

BLANK VALUES FOR VALTDATION ANALYSES -

BENZENE
BROHODICHLCROMETHANE
BROMUF OR M

BROKROMETHANE
CARBON TETRACHLORIDE

CHLOROBENZENE
CHLORODETHANE
CHLOROFORM

ChLOROMETHAMNE
CIS-143-DIQFLOROPROPENE

CIBRUMOCHLOROME THANE
ETHYL BEN2ENE
METHYLENE CHLCRIDE
TETRACHLORCEYHENL
TOLUENE

TRANS=142~-DICHLOROETHENE

TRANS=143-CICHLORNPROPENE

14,2
23438

1e3e

3 4 5
0,8 D 1.2
0,9«

0 6eB 1843
0 1} 0

0 0 0

0 6 0

0 0 0

0 0 [
Del 240 63,7
0 0 0

0 0 0

0 Gea? 3e4
0 0 0
SeT 298 34éb
Se69

0,3 O 0
0.6

0e8 246 0
0.2«

[} 0 0

0 0 0

TAP WATER
LABORATORY
1 8 b 10 11 12 13 14 15
+
0 0 0 0 0 0 0 4.7 0
1.6
la O 0 1.2 38.8 27.0 0 6643 11.8
1e7+
0 0 5.8 @ 3.2 0 0 0 0
2¢20
0 .0 0 0 0 0 0 0 0
1 0 0 0 o 0 0 0 0
1eln
0 0 ¢ 1] 0 0 0 | Y
5430
0 0 0 0 0 0 0.5 0O 0
0 »
3le0 O 1] 17.0 4747 24,9 0 49,2 128
1e5e
0 0 0 0 [1] 0 0 0 0
0 0 0 0 Q 0 0«5 0 0
0 -
0 1] 0 0 317 0 0 2947 142
lebe
¢ 0 1] 0 0 0 0 0 0
JaDe
206 4344 13.9 1.3 0 1.6 181 045 2046
) 2045
0 1} 0 0 0 0 4] 2.0 0
2490
3.0 0 0 ] 0 0 0 0 0
2470
[1} 0 0 0 0 0 0 0 0
1e3r
0 0 0 0 0 0 0 0 0
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TABLLE C-85. (Continued)

LAECRATORY
COMPOUND 1 2 3 4 S 6 17 8 9 10 11 12 13 14 15
TRICFLOROETHENE 0 4 0 0 ] 0 0 0 0 0 0 0 0 0 0
° 2e3*
TRICHLOROFLUCROFETHANE 0 0 ] 0.6 O 1 0 0 0 0 0 0 0 0 1]
1.9
1+1-DICHLOROETHANE 0 o 61 O 0 [\ 0 0 0 0 0 0 0.5 @6 0
1a2e
191=DICHLOKROETHENE 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
1aSe
1el191-TRICHLCROETHANE 0 0 0 0 (1] 0 0 0 0 0 0 0 0 ] 0
1.8+
194192=-TRICHLCRCGE THANE 0 0 0 0 0 0 [ 0 0 0 1] 0 0.5 0 0
2aln
19l9292-TETRACHLOROETHANE 0 0 0 0 0 0 (] 0 0 0 0 I} 0 0 (]
142-D1CHLORCBENZENE/144-D1CHLO O t 0 0 1] 0 0 0 0 0 0 0 0 1] 0
142-CICHLORCETHANE 0 0 0 0 0 0 ] 1] 0 0 0 0 0 0 0
: 1.3
192-DICHLORCPROPANE 0 0 0 0 0 0 0 0 [ 0 0 0 1«4 0 0
2e20
1¢3-DICHLOROBENZENE 1] 0 0 0 ] 0 0 0 0 [1} 0 [} 0 J.2 8
2=-CHLORETHYLVINYL ETHER 0 0 66 0 0 0 0 0 23 O 0 0 0 '} D
lele Eals

« LABS 1 AMND 13 VALUES ARE FOR APPULES 1o 4 AND 6 LAB 3 VALLES ARE FOR AMFULES 2o 3 AND S,
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TABLE C-86.

COMPRUND

BLANK VALUES FOR VALIDATION ANALYSES

LABORATORY

SURFACE WATER

BENZENE

BROMODICHLOROME THANE
BROYOF OR M

BROMOMLTHANE
CARBON TFTRACHLORIDE

CHLNROBENZEAE
CHLOROCETFKANE

CHLOROFNRM

CHLOROMETEAME
CIS-143-DICHLOROPROPENE
DIBROMOCHI OROME THANE
ETHYL BENZENE

METHYLENE CHLORIDE
TETRACHLOROE THENE
TOLUENE
TRANS-142-CICHLORQETHENE
TRANS=143=DICHLCROPROPENE
TRICHLORCETHEMNE

TRICHLOROFLUCROMETHANE

oo
oo

0
0
0

12.0 58.1

(== )

coQ
oo o

14 15

0 3.5
o 0

0 0

0 0

0 0

0 0e7
] 0

0 17.8

’

0 0

0 ]

0 0

0 De6
355 2941
0 0

0 1.2
0 0

0 0

0 2e6
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TABLE C-86. (Continued)

LABORATORY
B L L T T Dt LT iy Ep ey Ly P i S Uy,
CIHPOUMD 1 2 3 4 S 6 7 8 9 10 11 12 13 14 i5
191=01CHLARCETHANE 0 0 0.2 0 0 0 0 0 0 D 0 0 0 1] 0
Oule ‘
191 =-DICHLOROETHENE [ 0 Q 0 0 o0 [} 0 0 0 0 0 0.1 O 0
0 .
1s1+1-TRICHLCROETFANE 0 0 0 1.1 0 0 0 0 0 0 0 0 0 0 ]
14142=-TRAICFLOROCE THAME 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1919242-TETAACHLOROETHANE 0 ¢ 1] 0 0 0 0 0 0 0 0 0 0 ] 0
192-DICHLORCEENZENE /1 484-DICHLO 1,9 0 0 0 0 0 0 0 0 0 0 0 23 O 0
0 -
142-DICHLORCETFANE 0 0 0 0 1] 1} 0 0 0 0 0 | 0 0 0
142-DICHLORQFROP ANE 0 1 0 0 0 0 0 0 0 0 0 1] 0.1 O 0
0 .
193-DTCHLORCBENZENE 0.2 0 0 0 0 0 0 0 0 0 0 0 led O 0
0 .
2-CHLORETHYLVIAYL ETHER 0 0 Te7T O 0 0 0 0 2.7 O 0 0 0 0 0
[ X34 .

*+ LAB 3 VALUES ARE FOR AMPULES 24 3 ARC 5, LAB 13 VALUES ARE FOR AMPULES 14 3 AND 6.
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TABLE C-87.

COHPOUND

BLANK VALUES FOR VALIDATION ANALYSES - INDUSTRIAL EFFLUENT

BENZENE

BROMOD ICHLOROME THANE
BROMOFORH
BROMOMETHANE

CARBCN TETRACHLCRIOE

CHLOROBENZENE

"CHLOROETHAME

CHLOROFQRM

CHLOROMETHAMNE
C1S=-143-DICHLOROPROPENF
DIBROMOCHLOROMETHANE
ETHYL BENZEMNE

HETHYLENE CHLORIDE
TETRACHLORCETHENE
TOLUENE
TRANS=142-LICHLOROETHENE
TRANS-1+3-CI(FLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROME THANE

193-DJCHLORCETHANE

1 2
(e O
Oad»

0 0

[} 0

0 ¢

0 C

0 0

0 0

1e4 142

1e3e

0 0

0 0

0 0

0.2 ©

0 -
1.1 £243
10.0:

0.6 1.9

0.6 C

0.4

0 0

0 €

0 0

0.1 FRa0

0 *

] 0

N -
-

L]
w
»

.
@
»

[ ]
o
>

L]
E -4
»

(] L ]
o> -
> .

s & @
-
[ 3
n
L]
»

OO NO=OVOOOoOODONDODODAOWMOOOODD UM
-]

] 6
2942 1.2
0 0
0 0
0 1
0 0
¢ 0
1] 0
2840 20.4
0 0
0 0
0 0

43.4 O
2328 5.1}
116 0
2242 (046
(] 0
] 0

23,8 ¢
0 0
0 0

LABORATORY
1 8 S
0 0 0
e 0 0
0 1] 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 o
0 0 0
0 0 0
2e5 1041 13.5 55.8
] 2.3 O
1.0 0 0.9
0 0 0
0 0 0
[ 0 0
0 0 0
1] 0 0

(- — ) (=] (-]

o

oo e

536

13 14
o 0

0 3.1
0 0

0 0

0 0

0 0

0 ]

0 12.4
0 0

] 0

0 0.9
0 0
lel 29.5
0 0.3
0 0«5
0 0

a 0

0 0

0 0

0 0
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TABLE C-87. (Continued)

LABORATORY

............................... g gy g g g g g g gy g g g g
COFP QUMD 1 2 3 L} -] 6 7 8 9 10 11 12 13 14 15
1+1-0ICHLORCETHENE 0 0 0 0 0 0 0 J 0 0 0 0 0 0 0
14151=TRICHLCAGETHANE 0 A4 1.7 D 82.6 0 0.7 2.0 O 0 1] 0 0 0 3049
168+
19142=TRICFLOROE THANE . 0 0 0 0 .0 0 0 0 0 0 0 0 1] 0 0
1914292-TETRACHLOKOETHANE 0 4 0 0 0 0 0 0 0 0 0 0 0 0 261
1¢2-01CHLORCBENZENEZ144-DICHLO © t 0 0 1] 0 0 8.0 0 0 0 0 0 0 10.0
2414
192-DICHLORCE THANE 0 0 o 0 0 0 [/ 0 0 o 0 0 0 0 D
142~-DICHLORCPROPANL 0 0 1] 0 Bad 0 0 0 D 0 0 0 0 n 0
143-DICHLOROBENZENE 0 0 0 0 0 0 0 36 O 0 0 0 1] 0 1.7
0-6.
2=CHLORETHYLVINYL ETHER 0 [ Be2 O 0 0 0 0 4,1 0 0 0 (1 0 0
€eFe

* LAB 1 VALUES ARE FOR AMPULES 14 3 AMD 5, LAB 3 VALUES ARE FOR AHPULES 1, & AND 5,
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Unrted States
Environmental Protection
Agency

Environmental Monitoring and
Support Laboratory
Cincinnati OH 45268

Research and Development

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 STORET No. CAS No.

Benzene 34030 71-43-2
Bromodichioromethane 32101 75-27-4
Bromotform 32104 75-25-2
Bromomethane 34413 74-83-9
Carbon tetrachloride 32102 56-23-5
Chlorobenzene 34301 108-90-7
Chloroethane 34311 75-00-3
2-Chioroethylvinyl ether 34576 110-75-8
Chiorotorm 32106 67-66-3
Chloromethane 34418 74-87-3
Dibromochloromethans 32105 124-48-1
1,2-Dichiorobenzene 34536 95-50-1
1.3-Dichlorobenzene 34566 541-73-1
1.4-Dichlorobenzene 34571 108-46-7
1.1-Dichlcroethane 34496 75-34-3
1.2-Dichloroethane 34531 107-06-2
1,1-Dichioroethene 34501 75-35-4
trans-1,2-Dichloroethene 34546 166-60-5
1,2-Dichioropropane 34541 78-87-5
cis-1,3-Dichioroprapene 34704 10061-01-5
trans-1,3-Dichloropropene 34699 10061-02-6
Ethyl benzene 34371 100-41-4
Methyiene chiloride 34423 75-09-2
1,1,2,2-Tetrachiorcethane 34516 79-34-5
Tetrachloroethene 34475 127-18-4
Toluene 34010 108-88-3
1.1.1-Trichloroethane 34506 71-55-6
1,1,2-Trichloroethane 34511 739-00-8
Trichloroethene 39180 79-01-6
Trichiorofluoromethane 34488 756-69-4
Vinyl chloride 39175 75-01-4

1.2 The method may be extended to
screen samples for acrolein {(STORET
No. 34210, CAS No. 107-02-8) and
acryionitrile (STORET 34215, CAS No.
107-13-1}, however, the preferred

624-1 July 1982
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method for these two compounds is

method 603.

1.3 Thisis a purge and trap gas
chromatographic/mass spectrometer



(GC/MS) method appiicable to the
determination of the compounds listed
above in municipal and industrial
discnarges as provided under 40 CFR
136.1.

1.4 The method detection limit (MDL,
defined in Section 14.1)1) for each
parameter is listed in Table 1. The MDL
for a specific wastewater differ from
those listed, depending upon the
nature of interferences in the sampie
matrix.

1.5 Until the U.S. Environmental Pro-
tection Agency establishes perfor-
mance criteria based upon the resuits
of interlaboratory testing, any
alternative GC/MS method which
meets the performance criteria
described in Section 8.2 will be
permitted. Performance must be
verified for such modification by
analyzing wastewater as described in
Section 8.2.2. tn addition, the
laboratory must successfully partici-
pate in the applicabie performance
evaluation studies.

1.8 This method is restricted to use
by or under the supervision of analysts
experienced in the use of purge and
trap systems and gas chromatograph/
mass spectromaeters and skilled in 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 Aninert gasis bubbled through a
S5-mL sampie contained in a specially-
designed purging chamber at ambient
tempaeraturs. 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 sorbent column is heated and
backflushed with the inert gas to
desorb the purgeabies onto a gas
chromatographic column, The gas
chromatograph is temparatura
programmed to separate the
purgeablas which are thsn detacted
with a mass spectrometer(2.3),

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 majority of contamina-
tion problems. The analytical system
must be demonstrated to be frae from
contamination under tha conditions of

the analysis by running laboratory
reagent blanks as described in Section
8.5. The use of non-TFE plastic tubing.
non-TFE thread sealants, or flow
controllars with rubber components in
the purging device should be avoided.

3.2 Samples can be contaminated by
diffusion of volatile organics (particu-
larly tluorocarbons and mathylene
chloride) through the septum seal into
the sample during shipment and
storage. A fieid reagent blank prepared
from reagent water and carried through
the sampling and handling protoecol can
serve as a check on such
contamination.

3.3 Contamination by carry over can
occur whenevaer high level and low
level samples are sequentially
analyzed. To reduce carry over, the
purging device and samplae syringe
must be rinsad with reagent watar
batween sample analysas. Whenavar
an unusually concentrated sample is
encountered, it shouid be foilowed by
an analysis of reagent water 10 check
for cross contamination. For samples
containing large amounts of water-
soluble materials, suspended solids,
high boiling compounds or high purge-
able lavels, it may be necessary 10
wash out the purging device with a
detergent sciution, rinse it with distilled
water, and then dry it in a3 105 °C oven
between analysas. The trap and other
parts of the systam ars aiso subject to
contamination; therefore, frequant
bakecut and purging of the entire
system may be required.

4. Safety

4.1 The toxicity or carcinogenicity of
each reagent used in this method has
not been precisely defined; howavar,
each chemical compound should be
treatad as a potential health hazard.
From this viewpoint, exposure 10 thase
chemicals must be reduced to the
lowast possible level by whatever
means availabie. The laboratory is
responsible for maintaining a currant
awareness file of OSHA regulations
regarding the safe handling of the
chemicals specified in this method. A
reference file of material data handling
sheets shouid also be mads available to
all psrsonnei invoived in the chemical
anaiysis. Additionai rafarancas to
laboratory safety are availabie and
have been identified!5-71 for the
information of the analyst.

4.2 The foliowing parametars
covered by this method have been
tentatively classified as known or
suspectad, human or mammalian
carcinogens: benzene, carbon
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tetrachloride, chioroform,
1.4-dichlorobenzene, and vinyl
chloride. Primary standards of these
toxic compounds should be prepared in
a hood. A NIOSH/MESA approved
toxic gas respirator shouid be worn
when the analyst handles high
concentrations of these toxic
compounds.

5. Apparatus and Materials

5.1 Sampling aquipment, for discrete
sampling.

5.1.1 Vial-2_5-mL capacity or larger,
equipped with a screw cap with hole in
center (Pierce #13075 or equivaient).
Detergent wash, ringse with tap and
distilied water, and dry at 105 °C
befors use.

5.1.2 Saptum—Teflon-faced silicone
{Pierce #12722 or equivalent).
Detergent wash, ringe with tap and
distilled water, and dry at 105 °C for
onse hour baefore 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 desorber.
Several compiets devices are now:-
commercially availabie.

5.2.! The sample purger must be
designed to accept 5-mL samplas with
a watar 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 15-mL. The

purge gas must pass through the water
coiumn as finely divided bubbles with a
diameter of lass than 3 mm at the
origin. The purge gas must be intro-
duced nc more than 5 mm from the
base of the water column. The sample
purger, illustrated in Figure 1, meets
thase design criteria.

5.2.2 The trap must be at least 25
¢m long and have an inside diameter of
atleast 0.105 inch. The trap must be
packed to contain the following mini-
mum lengths of adsorbents: 1.0 cm ot
methyl silicons coated packing {Sec-
tion 6.3.2), 15 cm of 2,8-diphenylane
oxide poiymer {Section 6.3.1), and 8
cm of silica gel, (Section 6.3.3). 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 9C. The polymer section of the
trap shouid not be heated higher than
180 °C and the remaining sactions
should not exceed 220 °C. The
desorber design, iilustrated in Figure 2,
mests thesae criteria.



5.2.4 The purge and trap device may
be assembled as a separate unit or be
coupled 10 a gas chromatograph as
iflustrated in Figures 3 and 4.

5.3 GC/MS system.

5.3.7 Gas chromatcgraph—An ana-
lytical system complete with a temper-
ature programmabie gas chromato-
graph sustable for on-column injection
and all required accessories including
syringes, analyticai columns, and
gases.

5.3.2 Column—6ftiong x 0.1inID
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
coclumn packings are provided in
Section 11.1.

5.3.3 Mass spectrometer—Capable
of scanning from 20 to 260 amu every
seven seconds or less, utilizing 70
volts (nominall electron energy in the
electron impact ionization mode and
producing a mass spectrum which
meets all the criteria in Table 2 when
50 ng of 4-bromofluorobenzene (BFB}
is injected through the gas chromato-
. graph inlet.

5.3.4 GC/MS interface— Any gas
chromatograph 10 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 acceptabile
performance criteria (see Section 10)
may be used. Gas chromatograph to
mass spectrometer interfaces con-
structed of all-glass or glass-lined
materiais are recommended. Glass can
be deactivated by silanizing with
dichloro-dimethylsilane.

5.3.5 Datasystem—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
GC/MS 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 lon
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-mLl glass hypoder-
mic with Lueriok tip (two each), if
applicable to the purging device.

5.6 Micro syringes—25-mL, 0.006
inch 1D needle.

5.6 Synnge vaive—two-way, with
Luer ends (three each), if applicabie to
the purging gevice.

5.7 Synnge— 5-mL, gas-tight with
shut-off valve.

5.8 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-
terent is not observed at the MDL of
the parameters of interest.

6.1.1 Reagent water may be gener-
ated by passing tap water through a
carbon filter bed containing about 453
g of activated carbon (Caigon Corp.,
Filtrasorb-300 or equivaient).

6.1.2 A water purification system
(Millipore Super-Q or equivaient) may
be used to generate reagent water,

6.1.3 Reagent water may aiso be
prepared by boeiling water for 15
minutes. Subsequently, while maintain-
ing the temperature at 90 °C, bubble a
contaminant-free inert gas through the
water for one hour. Whiie still hot,
transfer the water to a narrow-mouth
screw-cap bottle and sea! with a
Teflon-lined septum and cap.

6.2 Sodium thiosulfate—(ACS)
Granular.

6.3 Trap materials

6.3.17 2.,6-Diphenyiene oxide
polymer— Tenax (60/80 mesh),
chromatographic grade or equivalent.

6.3.2 Methylsilicone packing— 3%
OV-1 on Chromosorb-W (60/80 mesh}
or equivalent,

6.3.3 Silica gel, Davison Chamical,
{35/60 mesh), grade-15 or equivaient.

6.4 Methanol—Pesticide quality or
equivalent.

6.5 Stock standard solutions — Stock
standard solutions may be preparad
from pure standard materials or
purchasad as certified solutions.
Prepare stock standard solutions in
methanol using assayed liquids or
pases as appropriate. Because of the
toxicity of some of the organohalides,
primary dilutions of these matenals
shouid be prepared in a hood. A
NIOSH/MESA approved toxic gas
respirator should be used when the
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analyst handies high concentrations of
such materials.

6.5.17 Place about 9.8 mL of
methanol into @ 10-mL ground glass
stoppered volumetric tlask. Aliow the
fiask to stand, unstoppered, for about
10 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-uL
syringe, immediately add two or more
drops of assayed reference material to
the flask, then reweigh. The liquid
must fall directly into the aicohol
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,
chioroethane, chioromethane, and vinyi
chioridel, fill a 5-mL valved gas-tight
syringe with the reference standard to
the 5.0-mL mark. Lower the needle t0
5 mm above the methanol meniscus.
Siowly 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
severai 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
borttle. Store, with minimal headspace,
at =10°to - 20°C and protect from
light.

6.5.5 Prepare fresh standards weekly
for the four gases and 2-chioroethyl-
viny| ether. All other standards must be
replaced after one month, or sconer if
comparison with check standards indi-
cate a problem.

8.6 Secondary dilution standards —
Using stock standard solutions, prepara
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.
Seconaary dilution standards should be
stored with minimal headspace and
should be checked frequently for signs
of degradation or evaporation, espe-
ciaily just prior to preparing cahbration
standards from them. Quality control
check standards that can used to
determine the accuracy of calibration
standards, will be available from the
U.S. Environmentai 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 150 ug/10 mL in water.
Store the spiking solution at 4 °C in
Teflon seaied glass containers with a
minimum of headspace. The soilutions
should checked frequently for stability.
They should be replaced after six
months. The addition of 10 ul of this
solution 1o 5 mL of sampie or standard
is equivalent to a concentration of 30
ug/L of each surrogate standard.
Surrogate standard spiking solutions,
appropriate for use with this mathod,
will be available from the U.S.
Environmental Protection Agency,
Environmental Monitoring and Support
Laboratory, Cincinnati, Ohio 45268.

6.8 BFB Standard—Praparsa 25
wg/ul 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 180 °C by back flushing with
an inert gas flow of at least 20
mlL/min. Pnior 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 equivaient 10 those in Table
1. Calibrate the purge and trap-GC/MS
system using sither thes external stan-
dard technique {Section 7.3) or the
internal standard technique (Section
7.4).

7.3 Extemal standard calibration
procedurs:

7.3.1 Prepare caiibration standards
at a minimum of three concentration

levels for each parameter by carafully
adding 20.0 ul of one or more secon-

dary dilution standards to 50, 250, or
500 mL of reagent water. A 25-uL
syringe with a 0.006 inch ID needie
should be used for this operation. One
of the externai standards should be at a
concentration near, but apove, the
MDL {See Table 1} 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 heid in sealad
vials with zero headspace as described
in Section 9.2. If not so stored, they
must be discarded after one hour.

7.3.2 Anaiyze each calibration
standard according to Section 11, and
tabulate the area response of the
primary characteristic ion (Ses Table 4)
against the concentration in the
standard. The results can be usad 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 {<10% relative standard devia-
tion, RSD), linearity througn the origin
can be assumed and the average ratio
or calibration factor can be used in
placae of a calibration 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 paramaeter varias
from the predicted response by more
than = 10%. the test must be repeated
using a fresh calibration standard.
Alternatively, a new calibration curve
or calibration factor must be prepared
tor that parameter.

7.4 Intematl standard calibration
procadure. To use this approach, the
analyst must select ong or more
internal standards that are simiiar in
analytical behavior to the compounds
of interast. The analyst must further
demonstrate that the measurement of
the internal standard is not attectad by
method or matrix interferences.
Because of these limitations, no
interngl standard can be suggested that
is applicabie to all sampies. Dus to their
generally unique retention times,
bromochioromethane, 2-bromo-1-
chioropropane, and 1.4-dichlorobutane
have been used successfully as internal
standards.

7.4.1 Prepare calibration standards
at a minimum of three concentration
leveis for each parametsr of interast as
described in Section 7.3.1.

7.4.2 Prepare a spiking solution
containing each of tha internal
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standards using the procedures
described in Sections 6.5 and 6.6. It is
recommended that the secondary dilu-
tion standard be prepared at a concen-
tration of 15 ug/mL of each internal
standard compound. The addition of
10 ul of this standard to 5.0 mL of
sample or calibration standard would
be equivalent to 30 ug/L.

7.4.3 Analyze each calibration
standard, according to Section 11,
adding 10 uL of internal standard
spiking solution directly to the syringe
{Section 11.4). Tabulate the area
response of the characteristic ions
against concentration for each
¢ompound and internal standard and
caicuiate response factors (RF) for
each compound using equation 1.

Eq. 1 RF = (A,C,)/{A,C,l
where:

A, = Area of the characteristic ion
for the parameter to be
measured.

A, = Area of the characteristic ion
for the internal standard.

C.s = Concentration of the internal
standard.

C, = Concentration of the
parameter 1o 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 rasponsa ratios, AJA,,, vs. RF,

7.4.4 Tha working calibration curve
or RF must be verifiad on sach 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 demonsztration of laboratory
capability and the analysis of spiked
samples as a continuing check on
performance. The laboratory is required
to maintain performance records 10
define the quality of data that is
generated. Ongoing performancs
checks must be comparsd with
astabiished performance criteria to
detarmine if the results of analyses are
within accuracy and precision limits
expeacted of the mathod.
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8.7.1 Before pertorming any
analyses, the analyst must
demonstrate the ability to generate
acceptable accuracy and precision with
this method. This ability is established
as described in Section 8.2.

8.1.2 Inrecognition 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.

8.7.3 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 arepresentative 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 controi 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 ulL of
the check sample concentrate and 10
ul 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 11,

8.2.3 Calcuiate the average percent
recovery, (R), 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-
lations are performed.

8.2.4 Using Table 5, note the
average recovery (X) and standard
deviation (p) expected for each method
parameter. Compare these to.the
calculated vaiues forRands. Ifs>por
X = R| > p, review potential problem
areas and repeat the test.

8.2.5 The U.S. Environmental Pro-
tection Agency plans to estaplish
performance criteria for R and s based
upon the results of interlaboratory
testing. When they become available,
these criteria must be met before any
samples may be analyzed.

8.3 The analyst must calculate
method performance critena for each
of the surrogate standards.

8.3.17 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 (LCL}) = R - 3s

The UCL and LCL can be used to
construct control charts(®! 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 £ 5. The
accuracy statement should be
developed by the analysis of four
aliquots of wastewater as described in
Section 8.2.2, followed by the caicu-
lation of R and s. 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 updatet regularlyi8),

8.4 The laboratory is required to
spike all of their samples with the
surrogate standard spiking solution to
monitar spike recoveries. tf the
recovery for any surrogate standard
does not fall within the controi limits
for method performance, the results
reported for that sampie 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 tfrom
the analytical system are under control.

8.6 Itis recommended that the
laboratory adopt additional guality
assurance practices for use with this
method. The specific practices that are
most productive aepend upon the
needs of the Ilaboratory and the nature
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of the samcles, Field dupiicates may be
analyzed to monitor the precision of
the samphing technique. Whenever
possible, the i1aboratory should pertorm
analvsis of standard reference
materials and participate in 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
thiosuifate preservative {10 mg/40 mL
is sufficient for up to 5 ppm Cl;) to the
empty sample bottles just prior to
shipping to the sampiing site. U.5.
Environmental Protection Agency
methods 330.4 and 330.5 may be
used for measurement of residual
chiorine(9l, 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 25 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 sea! on the sample bottle until
time of 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 conditions{3!,
Refrigeration along may not be
adequate to presarve these compounds
irn wastewaters for more than seven
days. For this reascn, 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 HC1 {1 + 1] while stirring.
Check pH with narrow range (1.4 to
2.8) pH paper. Fiil a sample container
as described in Section 9.2. If chlorine
residual is present, add sodium thio-
sulfate to another sampie container
and fiil as in Section 9.2 and mix
thoroughly.

9.4 All samples must be analyze
within 14 days of collection.

10. Daily GC/MS Performance
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
achievea for BFB(10! The performance
test must be passed before any
sampies, blanks, or standards are
analyzed, uniess the instrument has
met the DFTPP test described in
method 625 earher in the day!} "),

10.2 These performance tests
require the foilowing instrumental
parameters.
Electron Energy: 70 Volts (nominal)
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,
injact 2 ul of BFB solution directly on
column. Alternately, add 2 ul of BFB
solution to 5.0 mL of reagent water or
standard solution and analyze
according to Section 11. Obtain a
background corrected mass spectrum
of BFB and check that all the kay ion
criteria in Tabie 2 are achiaved. If ail
the critena are not achisved, 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 tabie
inciudes retention times and method
detection limits that were achiaved
under these conditions. An exampie of
the parameter separations achieved by
Column 1 is shown in Figure 5. Other
packed columns or chromatographic
conditions may be used if the
requirements of Section 8.2 are met.

11.2 Atter achieving the key ion
abundance criteria in Section 10,
calibrate the system daily as describad
in Section 7.

11.3 Adjust the purge gas (heliumi
flow rate to 40 £ 3 mU/min. Attach
the trap inlet to the purging device, and
set the device to purge. Open the
syringe valve located on the purging
device sampie introduction needle.

11.4 Remove the plunger from a
5-mL syringe and attach a clcsed
syringe valve, Opan the sampie or
standard bottia which has been
allowed to come to ambient
tamperature, and carefully pour the
sampie into the syringe barrel to just
short of overflowing. Repiace the
syringe piunger 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 vaiidity of the sampie for future
anaiysis, the anaiyst should fili a
second syringe at this time to protect
against possibie loss of data. Add 10.0
uL of the surrogate spiking solution
(Section 6.7) and, if applicable, 10.0
ul of the internal standard spiking
solution {Section 7.4.2) through the
valve bore, then close the valve. The
surrogate and internal standards may
be mixed and added as a single spiking
solution.

11.5 Attach the syringe-syringe
valve assembly to the syringe valve on
the purging device. Open the syringe
valves and inject the sample into the
purging chamber.

11.6 Close both valves and purge the
sample for 11.0 £ 0.1 minutes at
ambient temperature.

11.7 At the conclusion of the purge
time, attach the trap to the
chromatograph, adjust the device to
the desorb mode, and begin the gas
chromatographic temperature program.
Concurrently, introduce the trapped
matenais 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
mU/min for four minutes, If this rapid
heating requirement cannot be met, the
gas chromatographi¢ ¢olumn must be
used as 3 secondary trap by cooling it
to 30 °C (or subambient, if problems
persist) instead of the reacommended
initial temperature ot 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 15 ssconds then
close the syringe vaive 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, howsever, the higher
temperature will shorten the useful life
of the trap. After approximately savan
minutes turn off the trap heater and
open the syringe vaive 10 stop the gas
flow through the trap. When cool, the
trap is ready for the next sampie.

11.10 If the respensa tor any ion
exceeds the working range of the
system, dilute the sample aliquot in the
second syringe with reagent water and
raanalyze.
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12. Qualitative ldentification

12.1 Obtain EICPs for the primary ion
(Table 4) and at 'east two secondary
ions for each parameter of interest. The
following criteria must be met 1o make
a qualititative igentification.

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 fail
within = 30 seconds of the retention
time of the authentic compound.

12.1.3 The relative psak heights of
the three characteristic ions in the
EICPs must fall within £ 20% of the
relative intensities of these ions in a
reference mass spectrum, The
reference mass spectrum can be
obtained from a standard anaiyzed in
the GC/MS system or from a reference
library.

12.2 Structural isomers that have
very similar mass spectra and lass than
30 seconds difference in retantion
time, can be explicitly identified only if
the resolution between authentic
isomers in 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. Cailculations

13.1 When a parameter has been
identified, the quantitation of that
parameter should be based on the
integrated abundance from the EICP ot
the first listed characteristic ion given
in Table 4, If the sample produces an
interference for the primary ion, use a
sacondary characteristic ion to
quantitate. Quantitation may be
performed using the external or internatl
standard techniques.

13.7.7 1f the external standard
calibration procedure is used, caiculate
the concentration of the parameter
being measured from the area of the
characteristic ion using the calibration
curve or calibration factor in Section
7.3.2.

13.7.2 If the internal standard
catibration procedure was used,
calculate the concentration in the
sampie using the response factor (RF)
determined in Section 7.4.3 and
equation 2.

Eq. 2.
Concentratinn ug/L = (A,C,,)/{A(RF)
whera:




A, = Area of tne characteristic ion
for the parameter or surrogate
standard 10 be measureg.

A = Area of tire characteristicion
for the internal standard.

C, = Concentration of the internal
standard.

13.2 Report results in micrograms
per liter. The results for cis- and
trans-1,3 gichloropropene should be
reported as total 1.3-dichloropropene
(STORET No. 34561, CAS No.
542-75-6). When duplicate and spiked
samples are analyzed, report ali data
obtained with the sample results.

13.3 If any of the surrogate standard
recoveries fall outside the control limits
which were established as directed in
Section 8.4, data for all parameters
determined by this methad in that
sample must be labeled as suspect.

14. Method Performance

14.1 The method detection limit
{MDL) is defined as the minimum
concentration of a substance that can
be measured and reported with 99% -
confidence that the value is above
zerol'), The MDL concentrations listed
in Table 1 were obtained using reagent
water{12l, Similar results were
achieved using representative
wastewaters.

14.2 The average recoveries and the
average standard deviations of the
percent recoveries, presented in Table
5, were the resuit of a study of the
accuracy and precision of this method
by several laboratories. The vaiues
listed represent the results from 2 to 4
laboratories!13!.,

14.3 The U.S. Environmental Protec-
tion Agency is in the process of
conducting an interiabgratory method
study to fully define the performance
ot this method.
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Table 1. Chromatographic Conditions and Method Detection Limits

Retention Time Method
frmin.) Datection
Parameter Column } Limit (ug/L)
Chioromethane 2.3 nd
8romamethane nd
Viny! chioride nd
Chloroethane nd

Methylene chioride
Trichlorofiuoromethane

1, 7-Dichloroethene

1. 1-Dichloroethane
trans-1,2-Dichioroethene
Chloroform
1.2-Dichloroethane
1.1.1-Trichioroethane
Carbon tetrachlonde
Brornodichloromethane
1.2-Dichioropropane
trans-1,3-Dichloropropene
Trichloroethene ’
Benzene
Dibromoachioromethane
1,1,2-Trichioroethane
cis-1,3-Dichloropropene
2-Chloraethylvinyi ether
Bromoform
1.1.2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzenes

Ethyl benzene
1.3-Dichiorobenzene
1.2-Dichlorobenzene
1.4-Dichlorobenzene

QOLARALNNLINNNNILAAGWWN~ODLOIOALOGY
NOGADAY yWLASMOEBNNWN~N~ANG N
NQO-“LYRAOCULLWLOON DDA YA

AQUWLHLAANOUNC“ AN QUMOYULWNA-AGD-QLANGD -

WWWN AR A R “ ~a ~a ot~ =~ ma e g g ™ =~y ~a ~e

nd = not determined

Column conditions. Carbopak B (60/80 mashj coated with 1 % SP-1000 packedina
€ 1t by 2 mm 1D glass column with helium carrier gas at a flow rate of 30 mL/min.
Column temperature is isothermal at 45 °C for 3 min, then programmed at 8°C per
minute to 220°C and held for 15 min.

Table 2. BFB Key lon Abundance Cnriterig

Mass lon Abundance Criterig
50 15 t0 40% of mass 95
75 30 to 60% of mass 95
85 Base Pesk, 100% Relative Abundance
96 5to 9% of mass 95
173 <2% ofmass 174
174 >50% of mass 95
175 5t09% of mass 174
176 >95% but< 101% of mass 174
177 5to9% ofmess 176
624-8 July 1982
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Table 3. Suggested Surrogate and internal Standards

Retention Time Primary Secondary
Compound {min. )8 lon lons
Surrogate Standards
Benzene d-6 17.0 84 —
4-Bromofiuorobenzene 28.3 85 174, 176
1.2-Dichioroethane d-4 12,1 102 - .
1,4-Difluorobenzene 18.6 114 63, 88
Ethylbenzene d-5 26.4 117 -
Ethylbenzene d-10 26.4 98 -
Fluorobenzene 18.4 86 70
Pentafiuorobenzene 23.5 168 -
Internal Stanoards
Bromochioromethane 8.3 128 49, 130, 51
2-8romo-1-chioropropane, 19.2 77 78, 156
1.4-Dichlorobutane 258 55 90, 92
sfor chromatographic conditions, see Table 1.
Table 4. Characteristic lons for Purgeable Organics

Primary

Parameter fon Secondary lons
Chioromethane 50 52
Bromomethane 94 a6
Viny! chionde 62 64
Chlicroethane 64 66
Methylene chloride 84 49,51, 86
Trichlorofluoromethane 107 103
1. 1-Dichioroethene 96 61, 98
1. 1-Dichloroethane 63 65. 83. 85. 98, 100
trans-1,2-Dichloroethene 86 61,98
Chioroform 83 85
1.2-Dichioroethane 88 62, 64, 100
1,1, 1-Trichioroethane 97 89,117,119
Carbon tetrachioride 117 119, 121
8romodichloromethane 127 83, 85, 129
1,2-Dichioropropane 112 63, 65, 114
trans-1,3-Dichloropropene 75 77
Trichloroethene 130 895,97, 132
Benzene 78
Dibromochioromethane 127 128, 208, 206
71.1,2-Trichloroethane 87 83, 85, 99, 132. 134
cis-1,3-Dichrioropropene 75 77
2-Chloroethylvinyl ether 106 63, 65
Bromoform 173 171, 175, 250, 252, 254, 256
1, 1.2,2-Tetrachloroethane 168 83, 85, 1371, 133, 166
Tetrachioroethene 164 129, 131, 166
Toluene 92 917
Chiorobenzene 112 114
Ethy! benzene 106 97
1,3-Dichiorobenzene 146 148, 113
1,2-Dichiorobenzene 146 748, 113
1,4-Dichiorobenzene 146 148, 113

6§24-9
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Table 5. Accuracy and Precision for Purgeable Qrganics

Reagent Water Wastewater

Average Standard  Average Standard
Percent Deaviation Percent Deviation

Parameter Recovery {%) Recovery %)
Benzene 89 9 98 10
8romodichloromethane 102 12 163 10
8romoform 104 14 105 16
8romomethane 100 20 88 23
Carbon tetrachioride 02 16 104 15
Chilorobenzene 100 7 102 9
Chloroethane 97 22 103 31

2-Chioroethylivinyl ether 107 13 95 17
Chloroform 101 10 1071 12
Chioromethane 99 19 99 24
Dibromochioromethane 103 11 104 14
1. 1-Dichiorcethane 101 10 104 15
1.2-Dichiorcethane 100 8 102 10
1, 1-Dichioroethene 102 17 89 15
trans-1,2-Dichloroethene 99 12 101 10
1.2-Dichioropropane 102 8 103 12
cis-1,3-Dichioropropene 105 15 102 19
trans-1,3-Oichloropropene 104 11? 100 18
Ethy! benzene 100 &8 103 10
Methylene chioride 96 16 88 28
1, 1.2, 2-Tetrachioroethane 102 9 104 14
Tetrachioroethens 1071 8 100 11

Toluene 101 s 98 14
1.1, 1-Trichioroethane 107 11 102 16
1,1,2-Trichloroethene 101 io 104 15
Tnchiorcethene 101 9 100 12
Trichlorofiuorornethane 103 11 107 19
Viny! chioride 100 13 98 25

Samples were spiked between 10 and 1000 ug/L.
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Y/, 1.
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E 13X molacuiar
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Figure 1. Purging device
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Packing procedure

Glass 5
wool 2MM.

Grade 15 ,
Sthica gel 8em| /

Tenax 15cm

3% ov.1 Tem| [
Glass Smm O
woo! Trap inlet

{ Ese T o

Construction

Compression fitting

‘8__-——nut and lerrules

-
N

i 141t 7~/foot resistance
. = wire wrapped solid

= Thermocouple/controller
A __—sensor

~

~ .
N Electronic
&~ temparature
-

. % control
i 1 and
- / pyrometer

(:—/ i Tubing 25 cm.
G_) ' 0.105 in. 1.D.
! / 0.125in. 0.D.
%D/ stainlass steel

Figure 2. Trap packings and construction to include desorb capability
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Figure 3. Schematic of purge and trap device — purge mode
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Figure 5. Gas chromatogram of volatile organics by purge and trap.
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