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FOREWORD 

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

develop and evaluate techniques to measure the presence and 
concentration of physical, chemical, and radiological pollutants in 
water, wastewater, bottom sediments, and solid waste, 

investigate methods for the concentration, recovery, 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 reports the results of EPA's interlaboratory study 
for the following priority pollutants: 

Aldrin 
a-BHC 
B-BHC 
y-BHC 
o-BHC 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Dieldrin 
Endosul fan I 
Endosulfan II 
Endosulfan sulfate 
Endri n 
Heptachl or 
Heptachlor epoxide 
Chlordane 

Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Federal agencies, states, municipalities, universities, private 
laboratories, and industry should find this evaluative study of assistance 
in monitoring and controlling pollution in the environment. 

R. L. Booth 
Director, EMSL-Cincinnati 
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ABSTRACT 

This report describes the results obtained and data analyses from an 
interlaboratory study of EPA Method 608 (Organochlorine Pesticides and 
PCBs). The method is designed to analyze for 16 single-compound 
pesticides, chlordane, toxaphene, and seven Aroclor fonnulations in water 
and wastewater. All were included in this study except endrin aldehyde, 
sufficient quantities of which could not be obtained. As tested here, the 
method utilizes three 60-rnl extractions with dichloromethane, cleanup/ 
separation on a Florisil column, and injection into a gas chromatograph 
equipped with an electron capture detector. 

The study design required the analyst to dose six waters with eight 
analytical groups, each at six levels. The six dosing levels of each 
substance or combination represented three Youden pairs, one each at a low, 
an intermediate, and a high level. The six waters used were a laboratory 
pure water, a finished drinking water, and a surface water, collected by 
the participant, and three low-background industrial effluents (SICs 2869, 
2869, and 2621) provided by the prime contractor. A total of 22 
laboratories participated in the study. 

The method is assessed quantitatively with respect to the accuracy and 
precision that can be expected. In addition, results of method detection 
limit studies are included as are qualitative assessments of the method 
based upon comments by the participating laboratories. 

The work was performed between September 1978 to December 1981 under 
Contract 68-03-2606. 
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SECTION 1 

INTRODUCTION 

EPA first promulgated guidelines [1] establishing test procedures for 
the analysis of pollutants in 1973, following the passage of the Federal 
Water Pollution Control Act in 1972 by Congress. Pursuant to the amendment 
and publication of these guidelines, EPA entered into a Settlement 
Agreement--the Consent Decree--which required the study and, if necessary, 
regulation of 65 "priority" pollutants and classes of pollutants of known 
or suspected toxicity to the biota. Subsequently, Congress passed the 
Clean Water Act of 1977 [2], mandating the control of toxic pollutants 
discharged into ambient waters by industry. 

In order to facilitate the implementation of the Clean Water Act, EPA 
selected 129 specific toxic pollutants, 113 organic and 16 inorganic, for 

. initial study, The organic pollutants were divided into 12 categories 
based on their chemical structure. Analytical methods were developed by 
EPA for these 12 categories through in-house and contracted research. 
These analytical methods may eventually be required for the monitoring of 
the 113 toxic pollutants in industrial wastewater effluents, as specified 
by the Clean Water Act of 1977. 

As a logical subsequence to the work that produced proposed EPA Method 
608 (Organochlorine Pesticides and PCBs) [3], an interlaboratory study was 
conducted to determine the precision and accuracy of the proposed method, 
This report describes the work perfonned, presents the data acquired, and 
gives the conclusions drawn from the collaborative effort. 

Of the 25 priority pollutants named in Method 608, 24 were tested in 
this study. Endrin aldehyde, which is included in Method 608, was 
eliminated from this study because it could not be obtained in sufficient 
quantity for the study, except through a costly synthesis effort. The 24 
substances were handled in eight groups during the analytical 
detenninations in order to minimize the number of individual operations 
that had to be performed. Even so, a very substantial effort had to be 
made by each participating laboratory in order to perform the required 
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analyses. The shortest period of performance recorded by any laboratory, 
measured from the time samples were received and the complete data package 
was submitted, was 3-1/2 months, 

The eight groups of substances were as follows: 

GROUP I 

a-BHC 
·B-BHC 
o-BHC 
Heptachlor epoxide 
ODE 
ODD 
DDT 
Endosulfan sulfate 

GROUP III 
GROUP IV 
GROUP V 
GROUP VI 
GROUP VII 
GROUP VIII 

GROUP II 

Y-BHC 
Heptachlor 
Aldrin 
Endosul fan I 
Dieldrin 
Endrin 
Endosulfan II 

Chlordane 
Toxaphene 
Aroclor 1242 + Aroclor 1254 
Aroclor 1232 + Aroclor 1260 
Aroclor 1221 + Aroclor 1248 
Aroclor 1016 

The non-EPA laboratories participating in this study were the 20 
lowest bidders from the list of qualifying laboratories that responded to 
the request for bids. Qualifications were established based upon 
information submitted by the laboratories. The laboratories were selected 
to be typical of the laboratories that would utilize _the method when it 
went into widespread usage. The participating laboratories are 1 isted in 

Figure 1. The laboratories are identified by number in this report and no 
correlation between the identifying number and the order of laboratories in 

the list of participating laboratories should be presumed. The EPA 
laboratories participating were on a voluntary basis. 
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Becton Dickinson and Company 
P.O. Box 12016 

.Research Triangle Park, NC 27709 
Biospherics, Inc. 
4928 Wyaconda Road 
Rockville, Maryland 20852 
Camp. Dresser and McKee, Inc. 
6132 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53218 
Environmental Research 
Inc. 
696 Virginia Road 
Concord. Massachusetts 

and Technology, 

01742 
Environmental Research Group 
117 North First 
Ann Arbor, Michigan 48104 

· Engineering-Science 
600 Bancroft Way 
Berkeley. California 94710 
Howard Laboratories 
3601 South Dixie 
Dayton, Ohio 45439 
Lancaster Laboratories 
2425 New Holland Pike 
Lancaster. Pennsylvania 17601 
law and Company 
P. 0. Box 629 
Wilmington, North Carolina 28402 
Mead Technology Laboratories 
P. 0. Box 12652 
Research Triangle Park, NC 27709 

Metpath 
60 Commerce Way 
Hackensack. New Jersey 07606 
Orlando laboratories. 1nc. 
P.O. Box 8008 
Orlando, Florida 32856 
PJB Laboratories 
373 South Fair Oaks Avenue 
Pasadena, California 91105 
Raltech Scientific Services, Inc. 
P. O. Box 7545 
Madison, Wisconsin 53707 
Recra Research, Inc. 
P. 0. Box 448 
Tonawanda, New York 14150 
Stewart Laboratories, Inc. 
5815 Middlebrook Pike 
Knoxville, Tennessee 37921 
Syracuse Research Corporation 
Merrill Lane 
Syracuse. New York 13210 
Texas Instruments, Inc. 
P.O. Box 225621 
Dallas, Texas 75265 
Technical Services, Inc. 
P.O. Box 52329 
Jacksonville, Florida 32201 
Wilson Laboratories 
528 North Ninth 
Salina, Kansas 67401 

VOLUNTEER LABORATORIES 
Environmental Protection Agency 
Environmental Monitoring and Research 
Laboratory 
26 West St. Clair 
Cincinnati, Ohio 45268 

Environmental Protection Agency 
Region X 
1200 Sixth Avenue 
Seattle, Washington 98101 

Figure 1. Participating Laboratories 
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SECTION 2 

SUMMARY 

As a result of the collaborative study conducted and the data 
analysis, the following conclusions can be drawn concerning EPA Method 608 
(Organochlorine Pesticides and PCBs). 

The accuracy of the method could generally be expressed as a linear 
function of the true concentration. The regression equations are 
shown in Table 1. 

T~e precision of the method could generally be expressed as a 
linear func!ion of the mean recovery, These regression equations 
are also shown in Table 1. 

• Recoveries at the midrange concentration were similar to those 
obtained during the developmental phase in many instances and 
lower in others, indicating satisfactory method performance. The 
recoveries ranged from 68 to 101% of for single-compound 
pesticides, 73 to 86% for multiple-compound pesticides, and 69 to 
101% for the PCB formulations in the first five matrices. lower 
recoveries were obtained in the third industrial effluent due to 
emulsion formation. Eighty-six percent of the recoveries among 
the first five matrices ex~eeded 80% and 12.5% exceeded 90%. 

• At the midrange concentration, overall percent relative standard 
deviations of 12 to 45, 19 to 36 and 14 to 40% were obtained for 
the above three groupings of compounds among the first five 
matrices. The single-analyst percent relative standard deviations 
were from 11 to 33, 10 to 31 and 12 to 28%, respectively. under 
the same conditions. Poorer precision was obtained for industrial 
effluent 3, as expected, due to its nature. 

Six water types were used in this study: laboratory pure, finished 
drinking, surface, and three industrial effluents. The only 
significant difference among the results obtained was in the 
recovery of the substances from the third industrial effluent. 
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TABLE 10 ACCURACY AND PRECISION EQUATIONS 
11 I ph11- beta- 911111111!1- slgm11-

W11ter type Aldrin B.C B.C B.C B.C 4 41 --000 
R11nge 2 ug/L 0.9444-5.60 0.470-3.96 0.864-9. 15 0.476-3.34 0.944-5.76 2.46-22.3 

Laboratory Pure 
Accuracy X = 00 81c+o.04 X = 0.84c+0.03 X = o.a1c+o.01 X = 0.82c-0.05 X II 0.81c+0.07 X • 0.84c+0.30 
Precision 

Over11l I s .. o.2ox-o.01 s " 00 23X s = 00 33X-0.05 s = o.22x+o.04 s = 00 25X+0.03 s ., 00 27X+0.14 
Single 11n11lyst SR,. 00 16X-00 04 SR " O. 13X+0.04 SR= o.22x-o.02 S~ = 0.12X+0.06 SR 11 0.18X+0.09 SR .. o.2ox-o.1a 

Finished Drinking 
Accur11cy X = o.e1c+o.04 X = o.ax+o.06 X = 00 85c+O. 17 X = 00 79c-0.02 X = 00 81c+0.03 X 11 o.eSc+o.32 
Precision 

Over11l I s .. o.1ex+o.11 s .. o.21x s .. o.21x-o.01 s ,. 0.19X+0.08 s = 00 32X-00 05 s "00 24X-0.16 
Single 11niilyst SR • 00 09X+O. 13 SR= 00 09X+0.06 SR= 0.09X+0.22 SR = o.oax+o. 13 SR II o.14x+o.09 SR = o. nx+o. 14 

Surface 
Accuracy X "0.82c+0.05 X • 0.83c+0.06 X = o.e1c+o.12 X = 0.83c-0.03 X • 0.82c+0.01 X .. o.eec+o.09 
Precision 

Over11l I s "00 15X+0.14 s = o.21x+o.01 s = 0.27X-0.04 s = 00 15X+0.09 s • 00 31X+0.04 s .. o.22x-o.05 
(..11 SI ngle 11ri11 lyst SR• 0.11X+0.10 SR= o.2ox-o.02 SR = O. 17X SR "' 0.04X+0.15 SR ,. 00 16X+O. 11 SR., 00 14X+0.32 

Ind. Effluent 1 
Accur11cy X ,. o.76c+0.06 X = O. 78c+O. 17 X 11 o. 79c+O. 15 X = o.e1c+o.04 X "0.75c+0.08 X II 0.96c+0.06 
Precision 

Ove~11I I s = o.22x+o.03 s = o.2ex+o.05 s = O. 25X-O. 03 s = o.o5x+o.15 s = 0.35X-0.03 s .. o.22x-o.oe 
Single 11n11lyst SR= 00 14X+0.06 SR= 00 25X SR = o. 17X+o.o 1 SR= o.01x+o.10 SR = o.2ox+o.05 SR "' o.2ox+o.01 

Ind. Effluent 2 
Accuracy X ., o.75c-0.03 X = o.ax+o.04 X = 0.85c+0.06 X = 0.83c-0.07 X "' 0.85c-0.01 X .. o.ax+o.26 
Precision 

Over11l I s • o.2ex s = 00 19X+o0 01 s = 0.27X s "' O. 13X+0.06 s .. 00 25X+o 0 03 s ., o. 1ex+o. 13 
Single Analyst SR" 0.24X-0.07 SR= 00 14X+00 03 SR = O. 17X+0.01 SR= 0.06X+0.07 SR• 00 15X+0.10 SR .. o.o6x+o.56 

Ind. Effluent 3 
Accuracy X = o.J4c-0.07 X = 0.63c X = 0.66c X = 0.63c-0.03 X = 0.66c-0.03 X = o.55c-0.1J 
Precision 

Over11I I s = 00 6JX+00 02 s = 0.31X+0.02 s ,. 0.26X-0.01 s = 0.28X+0.03 s ,. 00 31X+o.09 s 11 0.42X+O. 13 
SI ngle anelyst SR = 0.37X+0.01 SR ,. O. 11X+0.07 SR = O. 11X+O. 12 SR= 0.19X+0.05 SR .. o.22x+o.06 SR= 00 23X+0.24 

cont I nued ••• 



TABLE 10 (CONT 1D) 
Endosul fen Endosul fan Endosulflin 

Water type 4 4 1--0DE 4 41 -0DT Dleldrln I II sulfate 
Renge1 ug/L 1. 31-9.84 3.64-22.2 1.32-12.3 1.26-13.4 2.27-14.0 3.86-29.7 

Laboratory Pure 
"' 0.93c+o.j4 Accuracy X • 0.85c+o. 14 X • 0.93c-0.13 X = 0.90c+0.02 X = 0.97c+0.04 X X ,. 0.89c-0.37 

Precision 
Overel I s = o.28x-o.09 s = 00 31X-0.21 s = 0.16X+O. 16 s = o.18x+o.08 s ,. 00 47X-0.20 s • 0.24X+0.35 
Slngle analyst SR = 00 13X+o.06 SR = O. 17X+0.39 SR "' O. 12X+O. 19 SR = 00 10X+0.07 SR= 00 41X-0 0 65 SR = 00 13X+O. 33 

Finished Drinking 
Accurecy X .. o.e1c+o.11 X = 0.89c+0.31 X = o.89c-o.o8 X = 0 0 90c+0.02 X • 0.88c+0.10 X = 0.87c+0.11 
Precision 

Overel I s • o.2ox+o.01 s = 0.32X-0 0 01 s = O. 15X+0.24 s = 00 16X s = 00 28X+0.37 s • 0 00 26X+0 0 02 
Slngle analyst SR= o.1ox+o.23 SR .. o.13x+o.n SR = o. nx+o. 14 SR = 00 14X-O. 06 SR = 00 17X+0.30 SR,. 00 15X+00 06 

Surface 
Accurecy X = 0.84c+0.10 X "'0.95c-0.09 X = 0.85c+0.01 X = 0.90c+0.38 X = 0.86c+0.03 X = 0.87c-0.57 
Precision 

Overel I s = o.22x-o.01 s = 0.29X-0.34 s = 0.26X-0.03 s = 00 23X+O. 18 s = 00 24X+0.2.3 s • 00 22X+0.19 
O"I Slngle enelyst SR ,. O. 13X+0.01 SR • O. 15X+O. 13 SR= 00 24X-0.14 SR=0.15X SR,. 0.23X+0.11 SR ,. 00 11X+0.39 

Ind. Effluent 1 
Accurecy X ,. 0.89c+0.05 X ,. 0.92c+0.04 X = 00 86c+00 12 X = 0.93c+0.12 X "' O. 97c+O. 32 )( a o.9;c-0.46 
Precision 

Ovens I I s = 00 23X-00 09 s = o.2sx-o. 11 s = 0.15X+0.06 s = 00 12X+0.02 s • 00 39X-00 03 S . ., O. 39X+O. 28 
Single anelyst SR= o.23x-o.o8 SR = O. 26X-O. 11 SR= o.18x-o.10 SR= o.12x-o.02 SR= 00 05X+0.94 SR "' 00 24X+1.04 

Ind. Effluent 2 
Accurecy X "0.74c+0.11 X = O. 76c+O. 04 X = o.90c-o.o8 X = 0.89c-0.01 X = o. 84c+0.45 X = o.81c-o.11 
Precision 

Overel I s = 0.23X s = 00 25X+00 16 s = o. nx+o. 16 s = 0.18X+0.04 S = 00 24X+0 0 6I s = o.32X-0.14 
Slngle Analyst SR= 00 19X+0.12 SR = O. 13X+0.47 SR= 0.12X+0.15 SR = O. 1 lX+0.07 SR= 00 02X+0.94 SR ., O. 27X-O. 16 

Ind. Effluent 3 
Accuracy X = O. 52c-O. 13 X = o. 55c-0.64 X = 0.55c X = 00 57c+0.05 X = 0.66c+0.16 X 11 o. 60c+O. 39 
Precision 

Over a 11 s = o.46X+o.o8 s = 00 55X+0.16 s = 00 39X+0.03 s = 0.46X+0.06 s ., 00 69X-0 0 22 S · ., 0.36X+0.42 
Slngle analyst SR= o.2sx+o.12 SR= 00 28X+0 0 29 SR= o.21x-o.03 SR = 00 16X+O. 30 SR= 00 14X+0.26 SR .. o.18x+0.31 

continued ••• 



TABLE 1. (CONT'D) 
Hept11chlor 

W11ter type Endrln Heet11chlor eeoxlde Chlord11ne Tox11ehene Aroc1or 1016 
R11nge 2 ug/L 2.15-22.6 0.446-3.22 0.872-6.62 8.49-53.0 47.0-403 10.2-aa.J 

Laboratory Pure 
Accur11cy X = 0.89c-0.04 X = 0.69c+0.04 X ,. 00 89c+O. 10 X = 00 82c-0.04 X ,. o.a0c+t.74 X .. o.e1c+0.50 
Precision 

Over1111 s ., 00 24X+0 0 25 s = 00 16X+00 08 s = o.25x-o.oe s = O. 18X+O. 18 s • o.2ox+o.22 s = 0.15X+00 45 
SJ ngle 11n111yst SR= o.2ox+o.25 SR = 0.06X+O. 13 SR = o. 1ax-o. t 1 SR = O. 13X+O. 13 SR= 00 09X+3.20 SR ,. O. 13X+O. 15 

Finished Drinking 
Accur11cy X .. 0.86c+0.31 X = o. 79c-0.02 X ,. o.aJc+0.09 X = 0.79c-0.37 X .. 00 84c+00 72 X • o.e1c-o.J9 
Precision 

Over1111 s .. o.21x+o.12 s = 00 24X+0.06 s = 0.24X-0.05 s = o.21x+o.22 s = o.2ox+t.55 s = 0.15X+0.18 
Single 11n111yst SR "' O. 17X+O. 17 SR= 0.14X+0 0 07 SR = O. 14X+00 07 SR = O. 17X+00 42 SR" 00 10X+30 96 SR .. o.1ox+o.11 

Surface 
Accuracy X = 0.89c+0.45 X ,. o. 75c+0.02 X = 00 84c+0.11 X = 0.82c-0.61 X = 0.79c+2.03 X ,. o.e0c+o.9o 
Precision 

Over1111 s = 00 31X+o0 33 s = 0.24X+0.04 s = o.2ox+o.01 s = 00 18X+0.18 s = 00 24X-00 30 s = 00 14X+0.98 
-..J Slngle 11nalyst SR= o.21x+o.21 SR= 00 l6X+0 0 03 SR= o.12x+o.02 SR= 0.11X+0 0 19 SR = o.2ox-o. 53 SR.; o.1ox+o.11 

Ind. Effluent 1 
Accur11cy X ,. 0.97c+0.15 X = 0.66c+0.03 X = 0.83c+O. 11 X = 0.82c-0.43 X ,. o.s0c-0.44 X = o.alc+0.99 
Precision 

Over1111 s = 0.32X+0.03 s = o.21x+o.oa s = 00 19X-00 04 s = 0.40X-1.14 s = 00 21X+2 0 34 s = 00 11X+1.69 
Slngle aniilyst SR= 00 24X+0.31 SR= 00 14X+00 08 SR = 00 15X+0.01 SR= o.2ax-o.a5 SR = 00 15X-1 0 92 SR= o.12x+o.43 

Ind. Effluent 2 
Accuracy X = 0.94c X = 0.58c+0.08 X = o.a7c+o.oa X = O. 74c+O. 13 X = 0.71c+4.74 X = o. 75c+1.10 
Precision 

Over111 I s = o.2ax-o.01 s = 00 30X+00 11 s = 0.18X+0.03 s = o.21x-o.66 s = 0.21X+7 0 45 s ,. 00 19X+0.28 
Slngle Analyst SR,. 00 23X-00 18 SR= o.22x+o.01 SR= 00 15X+00 08 SR = 00 17X-0.48 SR = 00 15X-1 0 92 SR= o.2ox-o.11 

Ind. Effluent .1 
Accuracy X = 0.55c+0.13 X "o.2ac-o.01 X = o. 54c· X = 0.34c-0.20 X = 0.42c+2.27 X = 0,50c+0.78 
Precision 

Overa 11 s = 0.49X s = 0.93X-0 0 03 s = 0.33X+0.10 s = 00 42X+0 0 23 s ., 00 44X+0.43 s = 00 48X-0.40 
Single analyst SR = 0.29X+0.04 SR= 00 57X+0 0 02 SR= o.1ax+o.14 SR= 00 34X-0 0 20 SR= 00 23X+3 0 04 SR 11 00 36X-00 94 

continued ••• 



TABLE 1. (CONT'D) 

Wiiter type Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 
Riin~/l _23.9-191 24.8-185 13.0-106 16.4-154 17_.4-108 36.8-254 

laboratory Pure 
Accuriicy X = 0.96c+0.65 X = 0.91c+10. 79 X = 0.93c+0.70 X = 0.97c+1.06 X = 0.76c+2.07 X .. o.66c+3.76 
Precision 

Over ii I I s a 0.35X-0.62 s = 0.31X+3.50 s = 0.21X+1.52 s = 0.25X-0.37 s = 00 17X+3 0 62 s = 0 0 39X-4 0 86 

Single iiniilyst SR• 00 29X-0 0 76 SR = o.21x-1.93 SR a 00 11X+1.40 SR ,. O. 17X+0.41 SR :i 0.15X+1 0 66 SR= o.22x-2.31 

Finished Drinking 
Accuracy X = 0.84c+1.56 X = 0.91c+2.06 X = 1.00c-1.09 X = 0.90c+1.96 X = o.83c+1.28 X = o.78c+3.87 
Precision 

Overal 1 s = o.:nx-o.95 s = 0.42X-3.0I s = 0.22X+0.05 s = 0.20X+3.66 s = O. 17X+2.04 s = 00 34X-20 36 
Single analyst SR= 0.31X-2.70 SR= 00 29X-2.71 SR = o.11x+1.20 SR = 0.12X+4 0 58 SR= 00 13X+0 0 87 SR= o.2ox-2.12 

SurfltC8 
Accuracy X = 00 84c+2.37 X = 0.99c+2.27 X = 0.93c+0.31 X = 0.86c+1.72 X = 00 77c+1.81 X = o.84c+3.10 
Precision 

Overal I s = 0.40X-O. 18 s = 0.35X-1.50 s = 0.28X+0.55 s = 0.22X-0.37 s = 00 17X+3 0 12 s = 00 27X-0.74 
Single analyst SR= 00 22X+3.93 SR= 0.25X-1.92 SR = O. I 4X+O. 57 SR = O. IOX+l.80 SR = O. 12X+O. 51 SR= 00 15X+0.10 

co 
Ind. Effluent 

Accuracy X = 0.84c+6.78 X = 0.88c+7.65 X = O. 99c+0.89 X = o. 91c+0.85 X = o.aac-i.41 X = o.79c+3.27 
Precision 

Overa 11 s = O. 19X+9.76 s = 0.35X-1.27 s = 0.22X+1.87 s = O. 18X+1.22 s = 0.19X+0.52 s = 00 25X+2.53 
Single analyst SR= 00 07X+9.70 SR = 0.30X-5.27 . SR = 0.04X+2. 54 SR= O. IIX+l.78 SR = 00 10X+1.66 SR = 00 11X+2. 50 

Ind. Effluent 2 
Accuracy X = o. 76c+4. 92 X = 0.91c+l.94 X = o. 90c+0.43 X = O.B2c+3.72 X = o. 75c-1. 74 X = o.80c-i.a4 
Precision 

Overa 11 s = 0.37X-0.39 s = 0.44X-5. 16 s = 0.17X+1.B3 s = 0.22X+4.09 s = 0.23X-0.44 s = 00 33X-2 0 71 
Single Analyst SR = O. 24X+2. 57 SR= 0.25X-2.45 SR = 0.09X+1.65 SR= 0.05X+5.60 SR = O. 17X-1 0 04 SR= 0.14X+0.14 

Ind. Effluent 3 
Accuracy X = o.sac+0.71 X = O. 5 7c-O. 03 X = o.53c+0.30 X = o.52c+o. 19 X = 0.48c-0.26 X = 0.56c-0.24 
Precision 

Over al I s = 00 5 7X-1 • 78 s = 0.52X-O. 19 s = 0.33X+1.92 s = 00 49X+0.30 s = 00 38X+1 0 12 s = 0.44X+0.70 
Single analyst SR = 0.45X-1.80 SR= 0.26X-2.09 SR = O. 13X+2.36 SR= 00 35X-0.26 SR = o.22x+1.as SR= 0.16X+5.0I 

c - true concentration 
X - mean concentrat I on • 



This effluent gave a large emulsion on extraction that resulted in 
lowered extraction efficiency. With one exception, there was no 
detectable difference in precision among the results from the six 
waters studied. 

The principal problem area noted by the participants was related to 
the concentration of extracts with the Kuderna-Oanish apparatus. 
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SECTION 3 

DESCRIPTION OF STUDY 

The study design was based on Youden's original plan [4] for 
collaborative evaluation of precision and accuracy for analytical methods; 
According to Youden's design, samples are analyzed in pairs, and each 
sample of a pair has a slightly different concentration of the constituent. 
The analyst is directed to do a single analysis and report one value for 
each sample, as if for a normal, routine sample. 

In this study, samples were prepared as concentrates in sealed glass 
ampules and shipped to the analyst along with portions of final effluents 
from manufacturing plants from three relevant industries. Each 
participating laboratory was responsible for supplying laboratory pure 
water, finished water, and a surface water, thus giving a total of six 
water matrices involved in the study. The analyst was required to add an 
aliquot of each concentrate to a volume of water from each of the six 
waters and submit the spiked water to analysis, Three pairs of samples 
were used. One pair contained the substances at what was considered to be 
equivalent to a low level for the industrial effluents; a second pair 
contained the substances at an intermediate level and the third pair 
contained the substances at a high level, 

TEST DESIGN 

A summary of the test design using Youden's nonreplicate technique for 
x and y samples is given below: 

1. Three Youd en pairs were used for each parameter with the 
deviation from the mean of each pair being at least 5% but no 
more than 20. 

2. The three Youden pairs were spread over a usable and realistic 
range with the lowest level estimated to be near the detection 
limit in industrial effluent with the highest background of 
electron capture-sensitive substances. 

3. Analyses were performed in six waters. Three of the waters were 
selected from relevant industries as determined by the 
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infonnation contained in a memorandun of December 29, 1978 from 
M. Dean Neptune, Analytical Programs, Effluent Guidelines 
Division, to R. 8. Schaffer, Director, Effluent Guidelines 
Division, through w. A. Telliard, Chief, Energy and Mining 
Branch. Therefore, each participant was to generate 36 data 
points for each substance. 

4. Two hundred eighty-eight samples (eight analytical groups x six 
concentrations x six replicates) prepared as stable concentrates 
in sealed glass ampules were shipped with approximately 61 liters 
each of the three industrial effluents to 20 non-EPA laboratories 
and to two EPA laboratories. The concentrations of substances in 
the ampules were unknown to the participants. 

5. Each participant was supplied with a copy of Method 608 and 
supplementary instructions relative to spiking procedure, cleanup 
column to be used, GC column and detector to be used, and GC 
injection technique. 

6. To commence an analysis, the analyst was instructed to open an 
ampule, add 1 ml of concentrate to 1 L of water, and analyze per 
instructions. 

7. Each sample was to be analyzed once. 

8. Before the formal study began, each participant was sent a pair 
of ampules (not one of the pairs used in the study) for a trial 
analysis by Method 608. After submitting data from these 
analyses to SwRI, participants met in Cincinnati to discuss and 
resolve problems encountered during the trial run. 

9. Fifty ampules of each concentrate prepared were supplied to the 
project officer. 

PREPARATION OF SAMPLES, WASTEWATER SELECTION, AND PROCUREMENT 

The pesticide and PCB substances used to prepare sample concentrates 
were obtained from several commercial sources and from the Quality 
Assurance Section, EPA, HERL, ETD, ACB (MD-69), Research Triangle Park, 
North Carolina. Substances obtained from commercial sources were compared 
to those from the EPA to establish that purity and GC profile, in the case 
of multipeak substances, and were found to be satisfactory. 

The detailed protocol for concentrate and ampule production was 
reviewed and approved by the project officer before ampule production 
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commenced. Salient points of the protocol are described in the following 
paragraph. 

Sample concentrates were prepared by dissolving precisely-weighed 
( analytical balance) amounts in methyl alcohol or acetone ·in Cl ass A 
volL111etric flasks. Where dilutions were required, Class A volumetric glass 
pipettes were used to transfer the required volumes. The volumes 
transferred were never less than 4 ml. Solutions were put into brown, 
borosilicate am~ules, chilled, and heat-sealed. All glassware had been 
fired overnight at approximately 400°C before use. The sealed ampules were 
stored.in paperboard boxes at room temperature until shipped to 
participants. 

Before each concentrate was used to fill ampules, the concentration(s) 
of substance(s) was compared with a standard that had been prepared from a 
separate weighing of substance(s). Three ampules taken at random from the 
ampules produced were checked against the same external standard mentioned 
irranediately above. These verification checks served to prevent gross 
errors from being committed; the true values were assumed to be those 
established by the weighing of substance for concentrate preparation. It 
was rare to find-a verification analysis which deviated more than 5% from 
the true value. The true values for all test substances are given in 
Table 2. 

One of the three wastewaters selected for use in the study was from a 
pesticide plant (SIC 2869-industrial effluent 1), one from an organics and 
plastics plant (SIC 2869-industrial effluent 2), and the third from a kraft 
paper mill (SIC 2621-industrial effluent 3). Industrial effluent 1 had a 
relatively high interference background; however, only two of the peaks 
coeluted with standards--heptachlor and endosulfan II. The amounts 
indicated were in the low parts per trillion range. Peaks eluting in the 
first four minutes offered a good challenge to the detection of the lowest 
Youden pair peaks in this area. Industrial effluent 2 offered low to 
moderate interferences from substances that were not parameters under test. 
Upon standing several months this water developed peaks that were strongly 
suspected to be from elemental sulfur, causing mercury treatment of 
extracts to be necessary in many instances. Industrial effluent 3 fonned a 
tenacious emulsion that required centrifugation to break. Even then, only 
about 601 of the extracting solvent was usually recovered. Severe 
interferences from elemental sulfur peaks were present in the extracts but 
these could be eliminated almost totally with mercury treatment. 
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TABLE 2, TRUE CONCENTRATIONS IN STUDY SAMPLES 
(1 ml concentrate in 1 L water; µg/L) 

Col!l)ouna [owest Qair Medium Qair Highest Qair 
AmQule Lot Number 2 6 5 1 ~ 4 

GROUP I 
a-BHC 0,470 0,566 1.882 2.266 3,293 3.965 
e-BHC 1.144 0.864 3.432 2,592 9. 152 6.912 
6-BHC 0,944 1,152 3,776 4.608 4.720 5.760 
heptachlor epoxide 1.104 0,872 4,416 3.488 6,624 5.232 
4,4'-DDE 1.312 1.640 5,248 6.560 7. 872 9.840 
4,4'-DDD 2.464 3,184 4.928 6,368 17,248 22,288 
4,4'-DDT 4.440 3.640 8.880 7.280 22.200 18.200 
endosulfan sulfate 4.952 3.864 14.856 11. 592 29. 712 23.184 

AmQule Lot Number 2 5 ~ b 1 j 

GROUP II 
y-BHC 0.476 0.556 1.428 1.668 2.856 3.336 
heptachlor 0.446 0.536 o. 893- 1,072 2.678 3.216 
aldrin 0.944 1.120 3. 776 4.480 4.720 5.600 
endosulfan 1.680 1.264 5,040 3,792 13,440 10.112 
dieldrin 1. 752 1,320 3.504 2,640 12,264 9,240 
endrin 2.152 2,824 6.456 8.472 17,216 22.593 
endosulfan I I 2,800 2,272 5,600 4.544 14,000 11.360 

AmQule Lot Number 3 6 5 2 1 4 
GROUP III 

chlordane 10.592 8.488 42.368 33.952 52,960 42.440 
li:mQule [ot ~um5er 6 2 11 3 5 I 

GROUP IV 
toxaphene 57.520 47.048 172,560 141. 144 402.640 329.336 

AmEule Lot Number 5 3 4 ·6 2 1 
GROUP V 

Aroclor 1242 13.024 15,120 26,048 30,240 91.168 105. 8C.O 
Aroclor 1254 17,392 21.600 52,176 64,800 86,960 108.000 

AmEule Lot Number 4 3 1 2 6 5 
GROUP VI 

Aroclor 1232 24,768 30.768 49.536 61.536 148.608 184.608 
Aroclor 1260 42.408 36,832 127,224 110.496 254.448 220.992 

~mQu1e Lot Number 6 2 5 3 4 1 
GROUP VII 

Aroclor 1221 31.864 23.912 63.728 47,808 191. 184 143.472 
Aroclor 1248 16.408 22,000 32,816 44.000 114.856 154,000 

~mQule [ot ~umber 2 l 11 3 0 5 
GROUP VI II · · 

Aroclor 1016 10.248 13,856 40.992 55,520 61.488 83.280 
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The wastewaters were collected in IO-barrel {55-gallon untreated iron 
drums) qua.ntities and shipped to SwRI for reshipment to participant_s in 
·1-gallon glass containers obtained ·from Burdick and Jackson, Inc. 
Industrial effluent 1 was not pooled before shipment but samples taken from 
.barrels 1, 5, and 10 gave chromatograms that were indistinguishable from 
one another; therefore, homogeneity was assumed. Industrial effluents 2 
and 3 were pooled in a 600-gallon tank before being put in bottles. 

ANALYSIS AND REPORTING 

In addition to admonitions to follow Method 608 procedure, 
supplementary instructions were sent to participants at the time the trial 
run ampules were shipped. Participants were advised how to dose the water, 
to use only a Florisil cleanup column, and to make injections of extract 
into the GC using the solvent-flush technique described by Burke (5), if 
manual injections were used. Only electron capture detectors were to be 
used. Acceptable dose-response data for dieldrin were included as an aid 
to detennining the perfonnance of an electron capture detector. Also, the 
request was made that all pertinent GC recorder charts be sent with the 
data submitted for the trial run and the fonnal tests to follow. 

At the Ci nci nnat i conference, trial run data were presented and a 
step-by-step discussion of the method was given. The most common errors 
(calculation, standards preparation, and improper expression of results) 
were pointed out. At the meeting, the following supplementary instructions 
were given: 

1. Column 1, as given in Method 608, and electron capture detectors 
will be used by all participants. 

2. Quantitation of the multipeak substances will be left to the 
discretion of the analyst with respect to the number of peaks 
used and whether or not to average the values if more peaks than 
one are followed in the analyses. 

3. The three fractions (6%, 15%, and 50% ethyl ether fractions) will 
be separated on Florisil in the analyses of Groups I and II 
during the analyses of all unspiked and spiked waters. • 

After the Cincinnati conference, a follow-up letter was sent to each 
participant requesting that the example data calculation sheets and data 
summary sheets that were enclosed be used during the study. The same 
letter requested that the final report include information on the 
following: 
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1. method of quantitating multipeak substances; 

2. sources of standards; 

3. source of surface water and the nature -0f any possible 
contaminants; 

4. suggestions as to how Method 608 could be improved, 

DISTRIBUTION OF SAMPLES 

A single shipment of 288 ampules was made by overnight air express to 
all laboratories. No instance of ampule breakage during shipment was 
reported, However, some participants repor~ed shortages or having received 
empty, unbroken ampules and others accidentally broke ampules during the 
study. Replacement ampules were provided in these cases. 

The water matrices were also shipped by overnight air express, each 
participant receiving 61 liters (16 gallons) of each of the three 
industrial effluents. The time required to collect and distribute the 
effluents was about six weeks. Only 2 gallons were reported to have been 
broken in transit, Several gallons were broken or otherwise made unusable 
through laboratory mishaps. Replacement shipments were made in these 
instances. · 

Specifications within the scope of work required that concentrates for 
spiking exhibit satisfactory stability for 45 days before the trial run 
ampules could be sent out and for 90 days before shipments for the formal 
study could commence. These milestones were passed without significant 
difficulty. The stabi 1 i ty measurements consisted of comparing the highest 
level of the middle Youden pair against freshly prepared standards. Four 
ampules were withdrawn at random at 0-, 45-, and 90-day periods, 
Triplicate GC injections of the properly diluted content were made and the 
average value obtained compared to the freshly prepared standards. 
Deviations from the true value varied in a manner similar to that observed 
during the verification analyses, Thus, stability was considered to be 
satisfactory, 

The solvent for all concentrations, except Group II, was methyl 
alcohol. The solvent for Group II was acetone, These solvents were chosen 
because of their hydrophilicity and s~tisfactory performance during 
informal stability tests conducted earlier in the program. During these 
tests the only unstable combinations noted were acetone-endosulfan sulfate 
and methyl alcohol-endosulfan II, Thus, acetone was chosen for Group II 
concentrates and methyl alcohol for the others. 
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The unrefrigerated plant effluents rema1n1ng in reserve at SwRI were 
·periodically examined by extraction and GC injection. Industrial effluents 
1 and 3 were not observed to change but industrial effluent 2 exhibited 
what appeared to be typical sulfur peaks after standing for 2 months. 
These peaks were reducible by applying the mercury cleanup treatment as 
given in Method 608. Participants were advised by letter to be on the 
lookout for such changes in the extract profile for industrial effluent 2 
and to apply the mercury cleanup where the need was indicated. 
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SECTION 4 

TREAlMENT OF DATA 

The objective of this interlaboratory study was to obtain information 
about the accuracy and precision associated with measurements generated by 
Method 608. This objective was met through the use of statistical analysis 
techniques designed to extract and summarize the relevant information about 
accuracy and precision from the data reported by the participating 
laboratories. The statistical techniques employed in the data reduction 
process are similar to the techniques suggested in the ASTM Standard 
Practice D2777-77. 

The algorithms required to perform the statistical analyses have been 
integrated into a system of computer programs referred to as IMVS 
(Interlaboratory Method Validation Study). The analyses performed by IMVS 
[6] include several tests for the rejection of outliers (laboratories and 
individual data points), sunvnary statistics by concentration level for mean 
recovery (accuracy), overall and single-analyst standard deviation 
(precision), determination of the linear relationship between mean recovery 
and concentration level, detennination of the linear relationship between 
the precision statistics and mean recovery, and a test for the effect of 
water type on accuracy and precision. 

A detailed description of each of the statistical analysis procedures 
is presented below. 

PREPROCESSING 

An initial review of the data was performed to determine if a 
systematic error was evident in the data that could be identified and 
legitimately corrected prior to data analysis. Chromatograms and 
supporting data were investigated to verify that the analyses were run 
under the proper conditions and that calculations were accurate and 
supportable. Where an anomaly existed, such as a series of results that 
were different from the true values by one or more orders of magnitude, the 
analyst was contacted, told that there was an apparent error, and asked to 
check his values. No indication was given as to the nature of the 
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inconsistency in order not to prejudice the results. If an error was 
found, the corrected values were used in the data analyses. If the analyst 
reported no error could be found, the data were allowed to stand as 
reported. 

All analyses reported as less than a detection limit and results that 
the analysts noted as influenced by spillage or loss of sample were removed 
from the data set prior to insertion into the computer program. The data 
set thus prepared was utilized in the statistical analysis supplied by the 
sponsor. 

REJECTION OF OUTLIERS 

Spurious data points are always a part of any set of data collected 
during an interlaboratory test program. It is important to identify and 
remove these data points because they can lead to values of summary 
statistics which are not representative of the general behavior of the 
method. However, some erratic behavior in the data may be directly related 
to some facet of the method under the study, Therefore, spurious data 
points should not be removed indiscriminantly, and any points that are 
removed should be clearly identified since further investigation of the 
analytical conditions related to the outliers might be of value. Data 
rejected as outliers for this study as a result of any of the following 
tests for outliers have been identified by the symbol "*" in the raw data 
tables. 

YOUDEN'S LABORATORY RANKING PROCEDURE 

In some cases the analrtical values reported by a specific laboratory 
are so consistently high or low that a large systematic error may be 
attributed to that laboratory, These data are not representative of the 
method and should be rejected. Youden's [4] ranking test for outlying 
laboratories was applied separately to data from each of the waters used in 
this study. Since six water types were used in this study, the laboratory 
ranking procedure was applied to these six different subsets of the data. 
Each laboratory ranking test was performed at the 5% level of significance, 

The Youden laboratory ranking procedure requires a complete set of 
data from every laboratory within a given water type. Missing data from 
labortory i for water type j were replaced by the following procedure. 
Letting Xijk denote the reported measurement from laboratory i for water 
type j and concentration level Ck• it is assumed that 
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where Bj and Yj are fixed parameters which determine the effect of water 
type j, li is the systematic error due to laboratory i and e:ijk is the 
random within laboratory error. Taking natural logarithms, ·it follows that 

which is a linear regression model with dependent variable tn Xijk and 
independent variable tn Ck· (Details and justification for this model are 
discussed in the section "Comparison of Accuracy and Precision Across Water 
Types.") 

The natural logarithms of the individual laboratory's data were 
regressed against the natural logarithms of the true concentration levels .,,....., 
for the six ampules in each water type. The predicted values in Xijk were 
obtained from the regression equation, and the missing values for Xijk were 
estimated by 'x'ijk = exp(.(n'Xijld, where exp (c) denotes the constant e 
raised to the c power. 

If the ranking test rejected a laboratory for a specific water type, 
then all of the laboratory data for that water type were rejected as 
outliers. The rejected values were excluded from all the remaining 
analyses. In addition, after completion of the laboratory ranking 
procedure, the predicted values created to fill in for the missing data 
were rejected and excluded from further analyses for all laboratories. 

TESTS FOR INDIVIDUAL OUTLIERS 

The data remaining after the laboratory ranking procedure were grouped 
by water type. For each water type, the data were broken down into six 
subsets defined by the six concentration levels (ampules) used in the 
study. For each subset of the data, all missing, zero, "less than" and 
"nondetect" data were rejected, Next, the test for individual outliers 
constructed by Thompson [7] and suggested in the ASTM Standard Practice 
02777-77 was applied to the data using a 5% significance level. If an 
individual data point was rejected based on this test, it was removed from 
the subset, and the test was repeated using the remaining data in the 
subset. This process was continued until no additional data could be 
rejected. 

STATISTICAL Sllr91ARIES 

Several summary statistics were calculated using the data remaining 
for each concentration level after the outlier rejection tests were 
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perfonned, These summary statistics include: the nlJllber of retained data 
points, the mean recovery, accuracy as a percent relative erro~, the 
abso 1 ute overa 11 standard deviation, the percent re 1 at i ve overa 11 st and a rd 
deviation, the absolute single-analyst standard deviation, and the percent 
relative single-analyst standard deviation. The basic formulas used to 
calculate these statistics are presented below where X1, X2, ~ ... Xn denote 
the values of then retained data points for a specific concentration 
1 evel. 

Mean Recovery (X): 

1 n 
X = - 1: Xi 

n . 1 1= 

The conventional notation for mean recovery is~; however the symbol Xis 
used in this report to be consistent with the output from the computer 
program. 

Accuracy as a% Relative Error: 

%RE = X - True Value x 100 True Value 

Overall Standard Deviation: 

and 

S - J 1 ~ (Xi - X)2 - n-I i=l 

Percent Relative Overall Standard Deviation: 

%RSD = (j) x 100 

The overall standard deviation S indicates the precision associated 
with measurements generated by a group of laboratories, This represe'nts 
the broad variation in the data collected in an interlaboratory study, 
However, a measure of how well an individual analyst can expect to perform 
in his own laboratory is another important measure of precision, This 
single-analyst precision, denoted by SR, was estimated for each Youden pair 
by 
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where m - the number of complete sets of Youden pair observations 
remaining after outliers have been removed, 

Di - the difference between the observations in the ;th 
Youden pair, 

by 

D - average of the D; values. 

The percent relative single-analyst standard deviation was calculated 

SR iRSD-SR = X* x 100 

where X* is the average of the two mean recovery statistics corresponding 
to the two concentration levels defining the particular Youden pair. 

These summary statistics provide detailed information on the accuracy 
and precision of the data obtained for each concentration level. One 
objective of the statistical analysis of the data is to summarize the 
information about accuracy and precision which is contained in the 
statistics. 

A systematic relationship often exists between the mean recovery (X) 
and the true concentration level (C) of the analyte in the sample. In 
addition, there are often systematic relationships between the precision 
statistics (Sand SR) and the mean recovery (X). Usually these systematic 
relationships can be adequately approximated by a linear relationship 
(i.e •• by a straight line). Once these straight lines are established, 
they can be used to conveniently summarize the behavior of the method 
within a water type, and they can aid in comparing the behavior of the 
method across water types. In addition they can be used to obtain 
estimates of the acc~racy and precision at any concentration level within 
the applicable range studied. They can also be used to predict the 
behavior of the method when used under similar conditions. These important 
relationships are discussed below. 

STATEMENT OF METHOD ACCURACY 

The accuracy of the method is characterized by the relationship of the 
mean recovery (X) to the true concentration (C) of the analyte in the water 
sample. In order to obtain a mathematical expression for this 
relationship, a regression line of the form 
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X = a + b • C (1) 

was fitted to the data by regression techniques 

The true concentration values often vary over a wide range. In such 
cases, the mean recovery statistics associated with the larger 
concentration values tend to dominate the fitted regression line producing 
relatively larger errors in the estimates of mean recovery at the lower 
concentration values. In order to eliminate this problem, a weighted least 
squares technique was used to fit the mean recovery data to the true 
concentration values. The weighted least square technique was performed by 
dividing both sides of Equation (1) by C resulting in Equation (2) 

f=a·f+b (2) 

The {X/C1 vaiues were regressed against the :1/C} values using ordinatory 
least squares to obtain,estimates for the values of a and b. (This is 
equivalent to performing a weighted least squares with weights w = l/C2; 
see Reference 8, page 108 for details,) Equation (2) can easily be 
converted to the desired relationship given by Equation (1). The intercept 
(b) from Equation (2) becomes the slope (b) for Equation (1) and the slope 
(a) from Equation (2) becomes the intercept (a) for Equation (1). Equation 
(1) can be used to calculate the percent recovery over the applicable range 
of concentrations used in the study. 

The percent recovery is given by 

Percent Recovery• [a+~· Cjx 100 = [t + b] x 100 (3) 

If the absolute value of the ratio (a/C) is small relative to the slope (b) 
for concentration in the low end of the range of concentration levels used 
in the study, then the percent recovery can be approximated by b x 100. 
For example, suppose the true concentration values range from 25 µg/L to 
515 µg/L, the fitted line is given by X = 0,20 + 0.85 • c. The percent 
recovery would be approximated by (0.85) x 100 = 85% over the specified 
range of 25 µg/L to 515 µg/L. 

If the ratio (a/C) is not small relative to the slope (b), then the 
percent recovery depends upon the true concentration (C), and it must be 
evaluated at each concentration value within the specified range. 
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STATEMENT OF METHOD PRECISION 

The precision of the method is characterized by the relationships 
between precision statistics (S and SR) and mean recovery (X). In order to 
obtain a mathematical expression for these relationships, regression lines 
of the form 

S=d+e•X (4) 

and 

SR = f. + g • X* (S) 

were fitted to the data. 

As discussed previously with respect to accuracy, the values of X and 
X* often vafy over a wide ~ange. In such cases the standard deviation 
statistics associated with the larger mean recovery values wi.l l _dominate 
the regression lines. This will produce relatively larger errors in the 
estimates of Sand SR at the lower mean recovery values. Therefore, a 
weighted least squares technique was also used to establish the values of 
the parameters d, e, f and gin Equations (4) and (S). The weighted least 
squares technique was performed by dividing both sides of Equation (4) by 
X* resulting in Equation (6) 

(6) 

and by dividing both sides of Equation (S) by X* resulting in Equation (7) 

(7) 

The {S/X} values were regressed against the ~1/X} values and the 
{SR/X*} values were regressed against the 1/X* values using ordinary least 
squares to obtain estimates for the parameters d, e, f and g. 

Equations (4) and (S) were obtained from Equations ( 6) and ( 7) in a 
manner similar to that discussed for mean recovery. The slope (d) for 
Equation (6) is the intercept (d) for Equation (4), and the intercept (e) 
for Equation (6) is the slope (e) for Equation (4). Similarly, the slope 
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(f) for Equation (7) is the intercept (f) for Equation (5), and the 
intercept (g) for Equation (7) is the slope (g) for Equation (5). 

Ghen Equatfons (4) and (5), the percent relative overall standard 
dev1at;on and the percent relat;ve single-analyst standard deviation are 

%RSO • [¾ + e] x 100 (8) 

and 

%RSD-SA .. [t,r + gJ x 100 (9) 

respectively. If the absolute value of the ratio (d/X) is small relative 
to the slope (e), then the percent relative overall standard deviation can 
be approximated by (ex 100) over the applicable range of mean recovery 
values. Similarly if the ratio (f/X*) is small relative to the slope (g), 
the~ the percent relative single-analyst standard deviation can be 
approximated by (g x 100) over the applicable range of mean recovery 
values. 

If the ratios (d/X and f/X*) are not small relative to the slopes (e) 
and (f), then the percent relative standard deviations depend upon the 
values of the mean recovery statistics X and X*, and they should be 
evaluated separately for each value of X and X*. 

COMPARISON OF ACCURACY AND PRECISION ACROSS WATER TYPES 

It is possible that the accuracy and precision of Method 608 depend 
upon the type of water being analyzed. The summary statistics X, Sand SR 
are calculated separately for each concentration level within each water 
type. They can be compared across water types in order to obtain 
information about the effects of water type on accuracy and precision. 
However, the use of these summary statist;cs in this manner has several 
disadvantages. First, it is cumbersome since there are 36 mean recovery 
statistics (X) (six concentrations x six waters), 36 percent statistics (S) 
and 18 precision statistics (SR) calculated for each compound. Comparison 
of these statistics across concentration levels and across water types 
becomes unwieldly. Second, the statistical properties of this type of 
comparisons procedure are difficult to determine. Finally, due to 
variation associated with X, S and SR, comparisons based on these 
statistics can lead to inconsistent conclusions about the effect of water 
type. For example, distilled water may produce a significantly lower value 
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than surface water for the precision statistic Sat a high concentration, 
but a significantly higher value for Sat a low concentration. 

An alternative approach, described in detail in Reference [9], has 
been developed to test for the effects of water type. This alternative 
approach is based on the concept of sLm1marizing the average effect of water 
type acrnss concentration levels rather than studying the local effects at 
each concentration level. If significant differences ar·e established by 
this alternative technique, then the summary statistics can be used for 
fur~her local analysis. 

The test for the effect of.water type ii.based on the following 
statistical model, If Xijk denotes the measurement reported by laboratory 
i for water type j and ampule k, then 

X • · k - B · ' Ck Yj • L · • £ • • k 1J - J 1 1J i = 1,2, ... ,n 
j = 1,2, ••• ,6 
k = 1,2, ... ,6 

(10) 

The model components Bj and Yj are fixed parameters which determine the 
effect of water type j on the behavior the observed measureme~ts {Xijk}. 
The parameter Ck is the true concentration level associated with ampule k. 
The model component L; is a random factor which accounts for the systematic 
error associated with laboratory i. The model component Eijk is the random 
factor which 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 comparison 
to straight line models, Second, as will be seen below, there is an 
inherent increasing relationship between the variability in the data and 
the concentration level Ck in this model, This property is important 
because it is typical of tnterlaboratory data collected under conditions 
where the true concentration levels vary widely. 

Accuracy is related directly to the mean recovery or expected value of 
the measurements {Xijk }, The expected value for the data modeled by 
Equation (10) is 

( 11) 
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Precision is related to the variability in the measurements {Xijk}. 

The variance of the data modeled by Equation (10) is 

(12) 

which is an increasing function of Ck· 

The effect of water type on the accuracy and.precision of Method 608 
is detennined by the values of the parameters {Bj) and {yj; in Equations 
(11) and (12). If the {Bj} and hj} vary with j (i.e., vary across water 
type), then the accuracy and precision of the method also vary across water 
type. 

In order 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 (10) represents the basic 
model. However, taking natural logarithms of both sides of Equation (10), 
the following straight line regression model is obtained, 

tn Xijk = tn Bj + Yj 1n Ck+ tn Li+ tn Eijk (13) 

which can be analyzed using standard linear model analysis techniques. The 
parameter· tn Bj is the intercept and Yj the slope of the regr·ession line 
associated with water type j. It is assumed that 1n Li is norm a 11 y 
distributed with mean O and variance o~ and that tn Eijk is normally 
distributed with mean O and variance o2 and that the {tn Li) and ,'.tn 

E: 
Eijkl terms are independent. 

Based on Equation (13) the comparison of water types reduces to the 
comparison of straight lines. Di sti 11 ed water is viewed as a control, and 
each of the remaining lines is compared directly to the line for distilled 
water. 

Using the data on the log-log scale and regression techniques, the 
parameters tn Bj (and hence Bj) and Yj can be estimated. The estimates are 
then used to test the null hypothesis that there is no effect due to water 
type. The formal null and alternative statistical hypotheses Ho and HA ar-e 
given by 

Ho: tn Bj - tn B1 = 0 and Yj - Yl = 0 for j " 2,3,4,5,6 
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versus 

HA: .e.n Bj - .e.n B1 'IO and/or Yj - Yl # 0 for some j = 2,3,4,5,6 

The test of null hypothesis Ho against the alternative hypothesis HA 
is based on an F-statistic derived from standard 1 inear model theory. The 
probability of obtaining a value of an F-statistic as large as the value 
which was actually observed (FOBS), denoted by P(F >FOBS). is calculated 
under the assumption that Ho is true. The nu 11 hypothesis Ho is rejected 
in favor of HA if P(F > FOBS) is less than 0.05. · 

If Ho is rejected. then some linear combination of the differ·ences 
tn llj - .tn Ill and Yj - Yl is statistically different from zero. However, 
this does not guarantee 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 water type is judged to be statistically 
significant only if one of the differences .e.n Bj - .e.n s1 and/or Yj - YJ is 
statistically different from zero. This is determined by checking the 
simultaneous 95% confidence intervals which are constructed for each of 
these differences. Each true difference can be stated to 1 ie within its 
respective confidence interval with 95% confidence. If zero is contained 
within the confidence interval, then there is no evidence that the 
corresponding difference is significantly different from zero. 

If at least one of the confidence intervals for the differences 
R.n Bj - .e.n B1 or Yj - Yl fails to include zero, then the statistical 
significance of the effect due to water type has been established. 
However. establishment of a statistically significant effect due to water 
type does not necessarily mean that the effect is of practical importance. 
Practical importance is related to the size and interpretation of the 
difference. 

The interpretation of the differences involves comparing the mean 
recovery and standar~ deviation of the {Xijk} data for each water type to 
the mean recovery and standard deviation obtained for distilled water. 
These comparisons are made on a relative basis. The mean recovery for 
water type j is given by Equation (11). The mean recovery for water type j 
is compared to that for distilled water (jo:l) on a relative basis by 

( 14) 
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[The ratio of the standard deviations would be equivalent to Equation (14) 
and therefore the interpretation of the effect on precision is the same as 
that for the effect on mean recovery.] 

The ratio in Equation (14) is a measure of the relative difference in 
mean recovery between water type j and distilled water. It is composed of 
two parts (a) sjls1 , which is independent_ of the true concentration level 
(i.e., the constant bias) and (b) Ck YJ-Yl which depends upon the true 
concentration level (i.e., the concentration dependent bi as). If Yj - Y1 
is zero, then the relative differ·ence in mean recovery is just sj/S1 which 
is independent of concentration level Ck· It can then be stated that the 
mean recovery of water type j is ( sj/S1) x 100'}; of the mean recovery for 
distilled water. If 1J - Y_1 is not zero, then the mean recovery of water 
type j is [(SjlS1)·C1< YJ-Yl) x 100% of that for distilled water and 
therefore depends upon the true concentration level Ck· 

In order to illustrate these points consider the following example. 
Suppose that a significant F-value has been obtained and the confidence 
intervals for all the differences contain zero except for water type 5. 
For water type 5, the point estimate for tn S5 - 1n s1 is -0.38 and the 
confidence interval for in S5 - .tn S1 is (-0,69, -0.07). The point 
estimate for Y5 - Y1 is 0.07, and the confidence inter·val for Y5 - Y1 is 
(-0.04, 0,18). In this case a statistically significant effect due to 
water type has been established which involves only water type 5. The 
practical significance of this effect is judged by considering Equation 
(14), The ratio of mean recoveries for· water type 5 and distilled water is 
given by 

(15) 

and the ratio of the standard deviations is given by 

(16) 

Since the confidence interval for Y5 - Y1 contains zero this difference is 
assumed to be insignificant and is set to zero. Therefore, Equations (15) 
and (16) reduce to S5/S1, The point estimate for .e.n S5 - .tn el was -0.38. 
Therefor·e, the point estimate for S5/S1 is 0.68, and the mean recovery for 
water type 5 is estimated to be 68% of the mean recovery for distilled 
water. Similarly the standard deviation for· the data for water· type 5 is 
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estimated to be 68% of the standard deviation for di st i 11 ed water. Si nee 
the 95% confidence interval for 1n S5 - tn B1 was (-0.69, -0.07), any value 
in the interval (0.50, 0.93) is a reasonable estimate for S5/B1, and the 
mean recovery (standard deviation) for water type 5 can be claimed to be 
from soi to 93% of the mean recovery (standard deviation) for distilled 
.water. The practical significance of the effect due to water type 5 would 
depend upon the importance of a mean recover·y ( standard deviation) which is 
between 50% and 93% of the mean recovery (standar·d deviation) observed for 
distilled water. 

The comparison of accuracy and precision across water types just 
discussed is based on the assumption that Equation (10) approximately 
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 identifies 
those cases where differences in water types ar·e 1 ikely to be present. A 
more detailed, local analysis can then be pursued using the basic summary 
statistics for precision and accuracy. 
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SECTION 5 

RESULTS AND CONCLUSIONS 

There was a high rejection rate for the data submitted on this study, 
ranging from 17.6% of the Aroclor 1254 data to 33.8% of the endosulfan 
sulfate results. These rejections include missing data, data reported as 
less than some value, rejection of entire sets of data, and statistical 
outliers rejected according to the criteria stated earlier. Overall, 
12,898 values were not included or 25.4% of all data requested. 

The summary statistics obtained from the collaborative study data are 
presented in Tables 3 through 26 for the substances studied. Discussion of 
the accuracy, precision, and consistency across water types is pre·sented 
separately in the following sections. 

ACCURACY OF THE METHOD 

The accuracy of the method is presented in terms of linear regression 
equations between the true dosing level and the mean recovered amount. The 
recovery that can be expected for the 24 substances under study is 
illustrated in Table 27. For this example, the midranges of the 
concentrations used in this study were inserted into the regression 
equations and the predicted concentration expressed as a percentage of the 
midrange. These predicted recoveries at the midrange provide a basis for 
comparing the recoveries across wastewaters and among substances. 
Recoveries at other concentrations would vary due to the relative impact of 
the slope and the intercept of the regression line upon the calculated 
result. 

The substances can be logically divided into three groups: single
compound pesticides, multiple-compound pesticides, and PCB formulations. 
The recoveries for the single-compound'pesticides ranged from a low of 62% 
to a high of 101% for the first five water types and from 27 to 68% in the 
sixth water type, industrial effluent 3. The lower recovery from 
industrial effluent 3 was expected due to the severe emulsion that forms 
with this effluent, however, and roughly equivalent recoveries were 
obtained for the study substances from this matrix. There was low recovery 
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NU"~FR 0~ DATI •OtNTS lb 11 14 15 H l" B u 1) 15 1J 11 
TIIUE YALUf UG/l ..... ,.16 I, H o.e6 t. I~ ('.fl.., 1.H 0,RI> l,llt o,q6 1 • 1 It Ii.~., 
lf~AN RE~ JYfO 1. Ob .1 .. .OQ • 98 1 .0,1 ,81 l.O'l ,87 • Q 5 .8~ , 71 • ~:I 
ACCURACY AS t IIEL ERROii -1.11 -H.72 -11,'-2 13.Q? -~.l~ -6, 61 -12,ltO ,79 -11>,'>l -J,B -3!1.~1 -lZ. ,jJ 
GYERALl STD DEV ISi .28 • ~ t • 14 , 16 ,?1 ,17 , 1 0 .10 .19 ,lq ,?O • l\ 
OVERALL IIEl STD DFV, ! 2r..1z 211.01 1,.011 )I> ,RO ,. ... !11 ll,'H 10.30 21,91 19, It~ 33.77 ?6.QQ, B,ll 

SINGlE STII DEV, I SR I .11 ,H • 1' .16 ,ZJ ,19 
'1UL YST IIH DEV, ,. 19. \3 30,<H 16,37 11,.q') 22oA2 29, 11 

--------------------------------------------------------------------------------------------------------------------------------~EDIU" Y1UDEN Pl1D ' 1 'I l 'j 1 5 1 5 1 5 l 
NU~~ER OF DATA POINTS 111 11 15 15 H l" 15 H 15 1l 1Z 1 Z 
TRUE VAlUE UG/l 3.H '-· ,11 l,43 2, 5'1 

3 ·"' 
z.~11 l,43 2.511 3 ·" 3 2. !)Q 3.,1 2.~~ 

"EIN RECl'JVEIIY Z.65 ~.~Q 3.n, 
z ·" z. 1l 2.1 .. 2. ~ 7 2.26 z.,e 2.n z.ob 1.0~ 

ACCURACY AS t REL ERROR -ZZ.87 -11.,11 •ll,(12 -1.loQ - ~o • ,., -13,'1 -25.119 -12,7~ -lf>.21 -1.bZ -39.91 -21t.el 
OVEPILL S70 DFV cs, 1.01 ,lob ,A3 .b~ .1 .. .56 -~2 ..... 1.00 .33 ... '1 • .. 1 
OVFRAll REL STD DEY, ! H.Ol Z'l. 16 2T,l] 2".3'> l7,12 Zit, 6 J 32.<iO 19,42 H. 78 11.7b 23.98 1. l, 0 7 

Sl NGLE Hll DEV, I SIi I ,,,. ... , ,\0 • 50 . ,,. .j .. 
ANALYST IIH DEY, 'I 21.67 15,92 111, r.o zo. 8b 20,1>? 11.:11 

HIGH YOUOEN PAIR 3 .. 1 4 1 4 J ,. 1 .. J ~ 

NU•ee• 1F OATA POINTS 17 J7 14 11 1" 13 14 l' 1' 15 13 11 
UUE VALUE UGH Q. 1' ,,.,n Q,15 b, Ol Q,15 b, '11 9 • l 5 b,Ql Q • 15 I, .01 4.t~ !> • 9 I 
"E AN RFCOYERY 7 ,C.l 6.04 ~.1, S,'10 7,8 ~ ~.66 1, 6'1 5. 75 1, b J 6. l 7 b,)5 ,. • 5~ 
ACCURACY AS I IIEL EIIROR -21.•1 -12.'IQ -10,QO -1\,bO -n.,., -le,15 -13,60 -16.RU -lb.!10 -10,71 .:.33.q7 -H,Ql 
OHRALL HD DEV 1\1 2 .,,,. 1. l!Q 1 ... Q 1,09 1.e, lobO 1 • 94 1.1~ l,IJ7 z.oz 1 ... ' 1, ... 
OVERALL ~~L \TO DEW, ~ 37.62 31.21 Zll,TJ 3),,, 2'1,~~ zq, 34 21t,6\ I 9, 04 z•.•e 32. 71 Bo,,. 11,<JJ 

SINGLE STll DEV, ISRI l, 35 • 86 1.0~ • qq 1, l IJ .71 
ANALYST REL DEV, 'l' zo.u H,59 15, 36 H. 58 17. C,IJ 13, 55 

IIATER LEGEND 

l - DISTILLED WATER 
~ - TAP VITER 
l - SUPFICE WATER 
It - WISTE WITER 1 
5 - WASTE ~ITER 2 
b - WISTE ,i4ffll 3 
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TABLE 6. 

~~vto,~"E~TAL ""~ltORl~G •~D SU•PnPT LARORATORT 
lFFIC~ 1f RESF.ARC~ A~'l DFY•LOP~t~T 
E"Vl~1~ME~Tll PRJTECTION IGE~CT 

cpa ,eT~OD Y&llDATIO" STU'IT-SRI PESTICIDES,PCBS 2 

~TATISTlr.AL su, .. aqy FOR G&~"&-BHC ANALYSES AT WATER TYPE 

,1&Tu t ll&TF R ~ IIATEP 3 ~ITElt " 

I• v Si PAGE j9 

IIAT~R 5 IIUElt t, 

-----------------------------------------------------------------------------------------------------------------------------------LOIi Y'1UD£N PU 11 2 " ' 5 z 5 l , l. 5 ~ ' ~U"BEM OF OITA POl~TS H t .. ,,. lb H 15 ,,, 15 12 H ll H 
TRUE VILUE UG/l o.,e 0. 't, .,, "8 l. ~b 0." 'I 0, 5'> 0,4'1 0,51, 0." ~ n,51, 'l, ,a 0,5!1 
MEAN RECOVERY ,H .,1 ,15 . ., ~ ,3S ,45 • 4 :> , 51 • Jl • "z ,26 ,H 
ACCURACY AS~ REL ERROR -30,99 -2,. '" -25,1>8 -21, n -z-.,z5 -111,37 -15,57 -8,47 -35,68 -23,711 _,,.21 -39,2' 
OVERlll HO 01:V 151 • 11 • l" ,1, • l '> ,l> ,12 ,19 ,15 ,10 • 11 ,H • 11 
OVERALL ltfL STD DEV, ' 12.10 37,5? ,,.14 18 ,:>, t,J. 71 26 ,'19 t,A,t,b ZQ, 33 11 ,1,1 75,58 t,b ,1>2 Jl. t,9 

SINGLE STD DEY, I Sltl ,10 ,17 ,17 • 1" • llJ • 11 
ANAL TST REL DEV, r 28,01 43, 17 ,2.~o 20,1, 26,1~ 36, 7'! 

"EDIU" YOUDE~ PAIR 4 ,. 4 t, 4 6 4 6 4 r, 4 r, 
NUN'IER Of O&TA POINTS 15 1 t, l ', 1 .. 15 I!> 15 n lZ H 14 1 r, 
TRUE VALUE UG/l l • ,1 l,bT 1,41 1 • 67 1,t,) l • 67 1,4] 1,61 1.,3 1,67 1,"3 1,67 
"~IN REC'.JVERY l .u 1,3', 1,07 1,28 1.19 1,28 1.21 1 • 3~ 1,16 l,Z9 • 811 !,04 
ACCURACY AS I REL ERROR -1'1,11 -1 'I,'~ -1,,!, -Z3, l0 -1"1 .,z -z1,r,z -U,Ol -1 7 • 05 -18,bl -zz. n -39,60 -37,74 
OVERALL STD DEV ISi ,16 ,41 ,ll ,)9 .z5 ,13 .11 ,Zl .~o .z1 ,Z6 , 30 
OVERALL REL STD OEY, I 1,.13 3'1,B9 ?~. '15 30,60 Zl,21 2,.~9 8,()8 ZO,H 16,81 Zl,ZI> ];) • "3 ?8,97 

SINGLE \TO DEV, ISRI • ZII ,19 ,19 • lb ,11 • Zl 
A'IAL TST RH DEV, l ll,5to 15, !>l 15,'j<, 12,27 1001" !2, J1 

------------------------------------------------------------------------------------------------------------------------·----------~JG~ TOUOFN PAIR 
NU"RFR OF DITA POINTS 
TIIUE VUUE UGH 
11EAN RECOVfllY 
ACCU~ICY AS' REL ERR~lt 
OVfltAlL STO OfV C~I 
OVERALL •El STD DEV, I 

S lNGLE STO DEV, CSRI 
ANALYST REL DFV• l 

IIATER LEGEND 

------------
1 - DISTILLED IIATER 
Z - TAP IIAffR 
3 - SURFACE IIITER 
t, - ~ASTE I/ATER l 
5 - WASTE IIATER 2 
6 - IIISTF. IIATEO 3 

l 3 
11> ,, z,,,, 1.1, 

l. ll. ~.11 
-n,8, -11,'11 

• ,, 3 . "~ 
l<J ,'jt, 11.,, 

,25 
10, 27 

l 3 J ,,., 1" lb 
! ... ,, lo J, Z,86 
z.1, l, 8" 2,27 -~,.!, -14,92 -zo.,1 

• ?t, ,lS ,5Z 
34 .,1 !, ,<,9 n,91 

.,z 
16,Qt, 

3 l 3 l 3 l ) 

l' n 15 11 13 B l" 
1.1, 2 ,Rf, 1, ]t, Z,HI l, 3" l. ~,, 3, 3'-
z.~3 Z,73 Z, 17 z.2, z.n 1,71 z.1, 

-1,.z? -Zl,81 -16,8, -21.zz -18,0Z -to:>,17 -35,,Q 
,37 • 4 .. ,Zl • "5 ,Z4 •'H , 71 

13 • 21 ·20, 4 5 1,1' 19,91 8,Qr, 29. 7" 35,,,, 
,zq • 3Z . .,,, ·"' 11 .... , 12,95 10,50 22,88 
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TABLE 7. 
•NVT•'l .. ~fllTAL NO .. ITOIIING &NO SUPPORT lAA()OlT"OY 

OfFICE "F RES~ARC~ lNn O[~flOPIIF~T 
ENVIDONHENTAL PRJT~CTIO~ AGENCY 

EPi N~THOD ~AllOlTION ST~DY-SPI PESTIC1DlS,PC8, 1 

n&rtSfJCll Sll'IHUY fQR DELTl-8'lC A .. llTSES RY WlTEq TYPE 

IIUE R 2 IIATEII 3 WAT<R \ 

I II V ,1 ~AGf ~~ 

IUHII 5 WAHR b 

-----------------------------------------------------------------------------------------------------------------------------------LUii l'OUDfl'I PllR 
NUll9fR OF OATi P"INTS 
TIIUf VALUE UG/l 
p,fAN qEcnv~n 
ACCUPACY AS! REL ERROR 
OVERALL STD DEV CS I 
OVlRALL REL STD DEV, 'I! 

SIIIGLE HO IHV, ,~111 
ANALYST REL DEV, t 

HEOIUII YOUDEN PAIR 
IIUIIA ER !'F llATA POINTS 
TRUE VALUE UG/l 
'IEAN RECOVERY 
ACCURACY lS I Rfl ERR'lR 
OVERALL STD DEV (SI 
DVERILL RFL STD OEV, I 

SIIIGLE srn OEV, ISRI 
l>IAL YST UL DEV, f 

HIG~ l'OUOEN PiJP 
>IU118El1 l)F DATA P'llNTS 
TRUE VALUE Ut;/L 
MEAII IIECJVERY 
ACCUPACY IS t REL ERROR 
OVEPALL sro 'lEV ISi 
OVFRALL Oft STO DEV, ' 

SINGLE STD DEV, 
ANH l'ST en DEV, 

WATER LEGE>l!l 

------------l - DISTILLED WATEII 
2 - UP WATER 
l - ~UO~ICE WATER 
It - WASIE WATER 1 
5 - WASTE WATER Z 
'i • WlSTE WATER 3 

CSRI 
t 

2 ,, 
ltl I II 

o.<14 1.1, .s, 1.00 
-'1.88 -H.Q8 

.~~ .~Q 
28,31 2'1,16 

,2b 
27.55 

5 l 
1' l" 

l,18 •• ~ l 
3 ,')2 ,. "0 

-20.oe -11 • .. , 
,bO ,A1 

lCJoAl zz. qq 

• 55 
lb,&O 

3 ,. 
lb ,,, 

it. 72 , ... ,._ 

3,91 ,. • q .. 
-17,17 -lJ,'14 

1,38 1,11 
,5,42 ?),'lb 

l • Ob 
Z3,8b 

, 
b z 

17 lb 17 

"·"" 1, 15 :) ,Q,. 
• 111 • q!J • 14 

-11.~, -14.z• -n.01 
• 2 l • 2, • z 1 

211, 'IJ 2 7 .q~ 311,H 

.21 
ll, 71 

.. l 5 
t7 17 17 

1.1, 4,t,l 3,78 
2,QO 3, !,Ct 2,83 

-21,17 -21, O:l -25,l1 
,1,7 1.10 .1~ 

1'3. l Q 30,n 31,\Q 

,bb 
20,25 

1 ,. 3 
tt, n 17 

4,72 '. 71'1 4 • 72 
4,05 \ • 11 4 ,0 7 

•14,\0 -1 7 • 2l -lJ.78 
1.,0 1. 7l ,Q) 

3'-. 1 ~ lb,1'1 ?-.,1z 

.~8 
1 J, 2te 

b ~ ,, 2 b z b 
17 15 17 1, H 11 IZ 

l,lS 0,'14 l,15 0,14 1,15 O,Q,. 1,15 
1.0, ,7R ,'15 .74 l,06 .~I .,1 

-'1, 1\ -H,,AQ -17.82 -zl.'13 -8,22 -•1.3, -21,8) 
,3b .zz • 12 , l 8 ,JI! ,27 • 3? 

)4, .. , 211. 4 5 33,N 24,18 3b,2Q t,q, 8 .. 3a,7'> 

,25 .z~ • 23 .21 
Z1, 93 2~,bfl 25. '15 30,bl 

1 5 1 ' 1 5 1 
17 17 1' . \4 14 13 ll 

4,bl 3 • 711 ... 1,l 1,18 4,bl 3,78 ,., bl 
3,5A 2.H 3.b~ Z,95 3,9, 2.1~ 2, 95 

-22, 1.2 -35,13 -20.11 -21,'1f'l -1c.,1u -3'1,1')'1 -1b,u'\ 
l • 3 I> ,Q8 1,08 • 5 Q • 1'i ,73 • 'Q 

37,'lQ .. 0,lCt ?CJ, Z2 l CJ ,'17 l Q • l 3 31,qz 30,Z'1 

• f, 7 • ,o • b,. ,85 
20. 77 21,, Z5 \A• t,4 32,~5 

,. 3 ,. 3 .. 3 ~ 

l f, 1" 17 H H 1" lZ 
5,76 4,72 5, 71, 4,11' 5,7b ... 72 5,1b 
5,00 ,,1z ... b .. J. 8b 5,17 1,4) 3 ,',J 

-13.23 -21,10 -1'1.4~ -18.18 -10,ZQ -21.12 -37,01 
l,b, 1,Z8 l, 5'> l,ZO \,\1 1. 7l ·, 9Z 

33. 10 H,,.b 13,b~ 31,l\ ?8,"7 5),31 2,. 3'I 

,71, ,72 , 74 • 5'1 
1,,, 79 l 7, 33 l '>, 31 1~.c.o 
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TABLE 8. 
E",tf0"11'4E'ITAL IIO'llloJqJ'1G l'IO SIJDPOIIT LA~ORAT0>1 

OFFICE OF IIF5,aoc~ ... , OEV<LOD~<~r 
ENVIRO~"ENTAL PQ1TfCTI]" AGENCY 

FPl 1FT~O? VALIDATION STU~Y-SAI PESTICIOF.S,PCaS 

;TATT~TJCll SU .. IIAIIY FOP ..... -OD? ANALYSES BY WATER TYPE 

ll&TEA 2 IUTEII 3 II& TE A 4, 

I ~ I Si Plr.: 2?~ 

IIA TEP 5 iiAffA b 

----------------------------------------------------------------------------------------------------------------------------------LOW YOUDFII PUii z ,, 
' 

,, 2 ,. 2 b z " z b 
NUNA[R OF O&TA P~INTS l '\ 11 t" 17 l) lb . 15 lb lb lb 17 16 
TIIUE VAL 1JE UG/l Z.ltb 1. \" ~. ,.,, 3.l~ ? ·" ') 1.18 2. 1,b 3,t, 2 ,\b 3ol8 ? olob 3,18 
"EAN UtaVERY z.,.z ,.~, l,16 1. 1Z 2oZ'J 3, C'7 z. 4,q 3. 11 2.2~ ,.,n l;t8 l. ~" 
ACCUll&CY A~ t REL ~IIPOR -l,'18 -10.0, -lo.lb -z.11 -10.5!1 -3.bO l, 24' -l, l7 -7.Z 3 -b.61 -5Z.t8 -,8.,.J 
OVCAALL STD DEV ISi .,1 .,e .1, .~o .21 • '18 ... 't obi ... 9 .03 • '13 .a1 
OV~A&ll ll!l STD D•v, ' 21 .~'1 27.,i 1'.H z,.79 12 ·" 3 H.03 lA,01, l9,lt5 21,52 31 .3~ '1oH> lt'1,70 

SINGLE STD DEY, ISIII • "l 051 • 74, ,57 • 75 o5'f 
ANALYST ll[l DEV, ' 15.b7 l8,b5 28,0l 20,H 2~.5b 38.83 

---------------------------------------------------------------------------------------------------------------------- ·----------"EDIUII YOUDEN PAIR 5 t , l 5 l 5 l , l ~ l 
NU"qER OF D&TA POINTS u 17 17 17 16 lb 16 H flt lb 17 lb 
TRUE VALUE UG/l .. • q 3 b. ,., It .01 b, 37 ... ,13 t.17 4,93 "· 37 ",'1) '!>. 17 It 091 6. 31 
"EAN RECOVERY ltob9 ~. ,.,. 

"· 58 ,.,.2 
".' 7 5.33 4,51! 6,Jl ". lb 5.51 z.ez l, It) 

ACCURACY AS t REL ERROi -4.75 -n.,1 •7,11 -1,. A!io -9.)9 -lb.3Z -7,08 -5,7~ -15.-,5 -12.33 -i.!.,,8 -ltb,ll 
OVEIIALL STD OEV ISi .11 • 'Jlt ,110 1.10 .so l • 15 1,26 , 8<J ,60 l.lZ l .z 9 1,50 
OVfllAll ~El STD DEV, ' 16.43 l"'. b'!> u.,1 20,23 17.Pl ?l, bl 2T,'1l 1".80 1",41 l0.10 "'·'b lt3.8Z 

SINGLE HD DEV, ISRI • 511 ob9 • 71t 1.04 , 77 1 .o; 
ANALYST IIEl DEV, i 11.zr 11.a, t 5, lb 1'1.1,Z 15.82 33.53 

----------------------------------------------------------------------------------------------------------------------------------H(r,~ YOUDEN PAIR 
NUH8FR OF D&TA POINTS 
TRUE VALUE UGIL 
"E AN IIECOVE~Y 
ACCURACY AS t REL EPROR 
OVERALL STD OfV l~I 
OVE~ALL IIEL STD DfV, • 

SINGLE HD DFV, 1s•1 
ANALYST Rfl DFV, t 

IIATEA LEGEND 
------------l - DISTILLED ll&TER 

2 - UP WATEII 
1 - SURFACE YATER 
It - WASTE WATEO l 
5 - WISTE WATER 2 
b - IIASTE WATER 1 

3 " 17 17 
11.,5 n.19 
11o.z9 19.51 

-11.u -11.," ,.u, ".-,o 
3bo83 21.,., 

3.77 
Z2.29 

) ' 3 
1, 15 15 

17, z, Z2oZ9 17, ?5 
15.110 1'1,40 I 5 .9i, 
-II, ~9 -17.43 -7 o't9 

Z.b5 5.57 l ... ., 
l',. 1b 30o2!1 9 .. ,. 

2.-.1 
1,. lt7 

" 3 " ) ' 3 4 
IS H I!, lb 15 17, 17 

Zl, 29 17025 22.29 17,1.5 zz.zq 17. 2' zz.n 
l '1, It 7 I~. H 19.9) .... 71 18.63 'l,bZ 11.z5 

-12,b5 e ob'1 -10.59 -14.11 -t6,lt1 -4".25 -lt9o5l 
5.90 lo, 51 lo ,OJ 3,)8 1.2~ 1 • 7q 5,H 

30, 3Z 21o.01 Z0,23 22,'19 1 7. 5q H,itl ;.9, 11 

1,20 3, oz i.n 2. 41, 
18,08 2C,28 10, 71 23.bO 
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TABLE 9. 

<~VlR1~~£NTAL ~nNtTOR[~C ANO !UPPO~T lAAOIIATOll1 
JFF[CE iF llf~FAIIC~ A~O O<VELO~~~NT 
E~VlRlN,ENTAL PIIOTECT[ON AGENCY 

~•A "FfHPD VALIDATIO~ STU?Y-SRl PESTlCIDES,PC~S 

~TITlSTTCAL S~"~''' Fn, 4,4 -on< &N6LYSFS PY -ATER TYPE 

olATER 2 HTER 3 IIATER t, 

I ~ V ;1 P&r,: 17l 

IIATFII S 4ATEO 6 

-----------------------------------------------------------------------------------------------------------------------------------LOIi YrJUOFN PA[R 2 ., ~ 6 2 6 2 6 z 6 2 6 
NU~B•R OF OAT& POINTS 15 l', 1 .. l '5 15 H 11'> 16 H 15 15 l 4 
TPUE VALUf UG/l l .Jl l • '>4 1,H 1.6,, l • 31 l,Mt l,H l, .,,, 1.31 l, 6t, 1.31 1,6~ 
11EAN RECOVERY 1.n 1. 'I J 1 • 11 1, 60 1.18 l, 51 l. z 2 1,52 1,0) l.,, 2 . ,,, . ,,, 
ACCURACY 6S l IIEL ERROR -),57 -1.00 -1D.'i8 -2.H -10.11 -7.~l _,. .,5 -7,61 -Zl."3 -l\,t,O -58.~CI -'55.C'7 
nvtRALL STO DFV ISi .Zl . '" .,ci .zo • I 6 .)3 , Z 1 .21 .?o • )Cl .)2 • 4) 
OvE,&Ll OEL STD DEV, I l6,7u z,.n )1 • 4CI le', J8 11 ... ~ 21 • 7Z 17,15 15.50 111.18 27.79 ~~.11 ~8, t,4 

SJNGLE STD DEV, ISRI . z, .37 , 111 ,Zl ,3' .21 
ANALYST REL DEV, i 17. '' 

26.,,, H,10 16.7') 2e.24 t, 2. 86 

-----------------------------------------------------------------------------------------------------------------------------------"EDlU" YOUOEN PAIII ' 1 ' l 5 l 5 1 ' 1 '5 l 
NU"RER OF D&TI POINTS 15 H 1, 16 15 15 17 15 l'5 15 15 13 
TIIUE VALUf UG/l ,.2, "· ~6 ,.2, I>.,., '5. 2, 6. ,,, ,.l5 6,56 ,.2, l>.56 ;,z, I>, 5'> 
~EAPI REC'JVEO ,, • 'l 5. ';) ,. • 3 J 5, 3'> ... zs 5.42 ,, • l '5 ,. 41 t,,01 4.8l z • .,8 3,12 
ACCUPACY AS~ tEL ERROR -1,.10 -1, ·"" 

-1,.o;, -18.N ..:10 .112 -17.t,0 -17,19 -17.60 ,;.Zl,H -2 6, 51 -4'1.Cl6 -52,42 
nvERAll STD OEV ISi 1.40 l • Of, • 9l 1.1.16 • (1~ 1,14 1,17 • 9, 1.z2 1.0, 1.~b l, t,9 
OVERALL REL STO DEV, ! H .o, 111. 1 n 20.10 19.85 21 .'>l 21.0Q 21>.96 17.M 211 • '14 2l,711 t,6,9', 47.8? 

SINGLE HO OfV, 15111 .78 .5CJ • t,8 1, 2J 1.01> 1.02 
ANALYST RH oEv. '- B,62 12. 2'o 9.95 25,1' ZJ,97 3 ~, 15 

------------------------------------------------------------------------------------------------------------·-------------·-------H[GH YOUOEN PAIR 
PIU'IBER OF DAU POINTS 
TRUE VALUE IJC./l 
11~API RECIJVFRY 
ACCURACY as t REL CRROR 
OVERALL SID DEV ISi 
OVERALL MEL STD DEV, ~ 

S1'1GLE STO DEV• l<;P I 
AIUL YST RH DEV• I 

IIUEP Lf(;ENO 

------------
l - DISTILLED WATER 
2 - TIP IIUEII 
3 - SURCAC~ WATER 
, - WASTE WATEN l 
5 • WASTE ware• 2 
I> - ll&~TF WATfll) 

) 

16 
7 .91 
7,13 

-9. 'I, 
2.1s 

30,H 

,, l ' J 
16 1 3 13 15 

'1, '!4 7.R7 9,8,, 1.~1 ... ,,, ., ,fl) 7.Cll 7.Zl 
-lZ. ,6 -1,.2, -lll~H -~.t,2 

',()1 I ,Ot, 2. ,,, • Q 5 
2).1111 l'S. 21> 30,8'1 n.12 

1,03 1.08 
l ). 01 l',5'1 

" J ,, l " ) ' l" 15 111 1' 13 H. 15 
9. 8" 7, ~ 7 9,11, 7.87 11.11, 1. '17 9,8\ 
8. 21> B.'ol B.38 6.(,4 1>.e 5 ,. • 2 ~ 4,1'>1 

-11'>.09 t, • 77 -1 "· 85 -18.25 -1'.l,4) -t,'i• 46 -53,1~ 
2.31 2,H 1,26 l,AO • a, 2, 2i> Z, IJI> 

71,Q9 ZQ, Jl H,98 2~.02 12,33 H. 35 "'· 65 

1, ?t, 1,58 1.11 1,1111 
16,00 l~,AB 17, II'! 22,H 
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TABLE 10. 

~ .. v,on~,l~TAL NO~ITIJ~l~G A~O SUPPOPT LAROOATIJ~, 
1FFICE CF RESEARCH •~o DEVfLrPN[NT 

E>IVfqlJ~~E .. TAL PR~TtCTION AGE~CY 

~PA ~rTHOD YALIOATION STU~Y-SRI PESTICIDES,PC~S 

~TATT~TTCAL ~U~NARY FOR t,,t, -O~T A,.ALYSES ~y vlTFA TY•l 

VATEII 2 IIATEP 3 ·vHER t, 

I ~ " S• P&GE z,r 

VI TE R 5 viti:11 ,, 

-----------------------------------------------------------------------------------------------------------------------------------LIJII YIJUOEN P&JP 
~UNIIER OF DATA POl~TS 
TRUE UlUE UG/l 
NFA>I RE(rJYfllY 
ACCURACY AS~ IIEl FIIROII 
l'YE II All STD Of Y IS I 
OYEIUll UL STD on, ' 
SINGLE STD DEY, I SIi i 
A!Ul YST RH DEY, t 

N£0IUN YOUDEN PAIR 
NU"~fll OF DATA POl>ITS 
TRUE Olli~ UG/l 
NflN RECOYFIIY 
ACCUPACY AS C REL ERROii 
OVERALL STD DEY 151 
OVERALL REL STD DEY, r 

SlNGLf. STD DEY, ISRI 
A.Nil YST Qfl DEY, I 

HIGH YOUOEN PAlll 
Nll~qEII OF DATA POlNTS 
TRUf VALUE UG/l 
P!EA~ IIECOYERY 
ACCURACY AS ! •El E•ROR 
OYFIIALL STD DEY ISi 
OYFRALl QEL STD DEY, I 

SINGH HO DEY, ,~., 
A'IAL YST RH DEY, t 

VATER LEGEIID 

------------I - DISTILLED WATER 
2 - TAP WATEP 
3 - SURFACE VATER 
• - VASTf VAT£R l 
' - ~ASTE ~ATER 2 
6 - VISTE VAT(• 3 

2 ,, 
I') n 

,. · "" ... t,t, 
,. , ,.2 1.13 
-,50 -1",H 

• 92 .~. 
20.•u 1,.«10 

.86 
22. 78 

5 1 
15 I" 

~ .~II 1.~11 
7.58 ., • 'l 

-1,,65 -1,. 1, ~.,, l, 7'1 
33,6,, zq.'1 

Z,23 
12. 211 

3 4 
16 .., 

zz .zo 111, 20 
20,1111 17.'50 
-5,t,f, -3.~, 

b,66 .. ,,, 
31,H z,.,o 

2. ~f, 
13, Z9 

' b 2 b 
1 .. 15 16 1S 

"·'' 1.64 ,,,,,,, 3,6, 
' ,, . ,., 3.80 4 ,lit, 3.,4 
-,.~2 "• 2'1 

_,,_.,,. -5, 51, 
1.~1 1,03 .rJ .72 

3~.~8 Z7.09 11.11 Z0,80 

1,21 , 70 
30,112 18,77 

" 1 ' l 
I') 16 n 16 

II, 118 1 • lll a.All 1.2a 
7 .b4 "· 43 7.B'l f,,91i 

-13 • 117 -11. 7Z -ll,Zl -5,ZC 
1, ,9 ~. 01 l,H 2,19 

z•,75 Jl,26 z~.11 31,67 

l, 79 1,15 
2,. ,,z 15,H 

1 • 3 ,. 
1, H 14 15 

n.zo l~,?D 2Z,ZO 18,20 
~l.?l 11.11 zo.zo; 1'1. 38 -,.,., -5,M, -8.71, 1,00 

'1,01 b, 7Z 3,29 b,95 
28,bl 19, 12 lb.Z5 37,81 

3,04 3,H 
15,112 lb, 26 

2 ,, 2 b 2 b 
15 lb l> l!) 15 1" 

'·"" 3,,,,, "·"" 1,f)t, "·"" 3.b't 
3,q7 3.6Z 3, 13 3,03 l,H 1.t,1 

-10,51 -,6Z -29,•" -1,,. f,t, -t,4.ZO -5~.9, 
,IIZ 1.01 • 'If, 1.01 • 9f, 1.06 

2'J,5' ~9.511 ~7 • It 3 33,39 t,0.53 71.09 

,q, , 85 , 73 
!5, 0'> 21,,11 It 1.21 

' 1 5 1 5 I 
lb 15 15 H 1' 1' 

B.A8 7,7.A 8.88 7.28 II• 118 1.z, 
7,76 6,28 6.'17 ,.21 4,03 3.~, 

-lZ.~9 -13,7'> -22 .6 3 -27,56 -54.63 -,o. 78 
Z, 11 1,60 1,5f, 1, t,7 Z,31 l • 91 

27 ,2Z 25,56 Zl .16 Z7,8'> 57,75 51.3" 

1, 1, 1,27 1,Zl 
2 5, 36 2C,91) 31,90 

3 ,. 3 ' j ' 1, E, 15 H 15 i '> 
22,20 18, zo n. ~o 18,20 2Z,ZII 18.ZJ 
23,3, 15, 71 17, 17 ,,.zq l?,U 8, 8!1 
5,lZ -I 3,1,q -zz ,116 -Zl,50 -lt3,77 -51 • 33 
8,25 2,91 '. ~,. 1,7? 7, )f,. 5 • I:> 

35,34 lA,'>~ 28, 15 l5,87 ,a,911 58.7.0 

,.01 2, 37 3.411 
2,.11, 15.u, 3Z.63 
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TABLE 12. 
E~Vl~IJN1F.NTAL ~Oi!TOQING AN1 SUPPODT LAAOPATOR1 

IJff!CE Of ~lSElDCH a~n DfVELCP"E~T 
FiVIR1N~F.NTAL PR1T<CJJnN lGrNCY 

EPA ~ETHOD VALlnATIO~ STUD1-SR! PESTIC1DES,PCRS Z 

~TATTSTTCAL su~~ARY FlR E~Ons~LF&i I ANALYSES qy WATER TYPE 

IIATER t IIATER 2 IIATFR l IIATED ~ 

1 ~~SI PAr.E 113 

IIATER 5 IIAH~ b 

-----------------------------------------------------------------------------------------------------------------------------------LOIi YOUDEN PUii ~ , 
' 

, ? 5 z ,; z 5 z 5 
NUN~ER OF nATA POINTS H H 1' 13 15 H ll 13 13 H il H 
uu~ VALUE IIG/L 1 obi! l,'6 1, "8 1, lb l , 1,9 l,Zb l, ',8 1, Z'> t.611 1 • 21, 1, '>II l,Z"> 
llfA'<I RECOVERY 1, ,., 1 , Z 8 1.18 1.z~ Z,\l 1.2, l.,,, 1,30 l. "' 

1, 13 ,ec, , Bb 
ACCURACY AS! REL ~RROR -~-~l 1.11 -11 ... ~ -1, 91 H~7'.) -1,'ll -z.oo z,,8 -12.111 -10,70 '- ,o ,:15 -H, Zl 
OVERALL STD DEV 151 .,1 ,27 .18 ,Zl '-. 3', ,11 'I c, .zz • 11 ,lZ • ,. 3 ... , 
OVERALL REL STD DEV,! Zf>,B5 Zl. 10 H,11, 11,,93 'l6.'1'> 11,8, 8,bl ·16,81 1.o;, z9.u ~o.ez ,,. .'11 

SINGLE STD DEV, !SIi I .zz • lJ l,ZJ ,17 .zo • ,. 3 
ANAL Y5T REL DEV, t 1 5. JZ 9, ',) I,',. 'l8 11, A, 1 ,. 5q 50,~9 

----------------------------------------------------------------------------------------------------------------------------------"FDIU~ YOUD~N PAJII 
NU"BER ~F DAU POINTS 
TRUE VALUE UG/L 
NF. All IIEC1YERY 
ACCUUCY AS ' IIH fllltOR 
OVEULL srn DEV IS I 
OVERALL REL STD DEV, l 

SltlGlE SID DEV, I 5111 
ANALYST RH n~v, l 

HIGH JIJUOEN PAIR 
NU"BER Of OITl POINT~ 
TRUE VALUE UG/l 
"HN RECOVERY 
ACCURACY AS~ REl ERROii 
OH RALL HO DEV IS I 
OVERALL •El STD DEV,, 

SINGLE STD DEV, !SIi I 
ANAL TST RH DEV, t 

VAftl Li'GfllD 

------------
• OISflLLEO VATF.R 

~ - TAP VATEI 
1 - ,URFAC~ VATFR 
It - VISTE VATFR l 
5 • WASTE VATEII l 
,, - WASTE VlTEII 3 

' 6 
h 1" ,.o, ·).?? 

".q~ lt,00 
-l.'13 ,.,z 

• 'll .~q 
1Bo3Z zc,. 1, 

• ,e 
l Z.95 

1 ~ 

n 1" 
t,,t,t, 10.1, 
lZ ,22 10.01 
-11.0, -.~, 

Z,Z! 1 .11 
1801' 11.'lt 

1,16 
10,lt5 

" b ' H 1~ u 

'·'" 3, 7'1 o;,o,. ,.,,q l,1il It ,90 
-•.06 -1z.97 ·'-•H 

• ,. 1 • "1 .~~ 

11,06 1,.,1 11. ,,, 

,ltO 
10.oz 

1 3 1 
l 'I l'S 1~ ll,,.,. 10. ll 11,,, 

11 .,q 9,1~ 11,H 
-ll, 76 -1. ll - l l. "' 

! • t" 1.zz 1 • '11 
1 •,., 3 1Z. ,z 111.z, 

1,H 
h,6" 

6 ,. I, " 6 " 6 
H ... 13 1, 1' H 1'> 

1, 7q 5. C,t, 3, 7q 5, Olt J,7q ,.o, 3,7~ 
3 .·~, ".qt, 3.611 ". ,, 3,H Z ,81, Z, J3 

-5,85 -l ,'l5 •Z,'H -9.70 .q, 70 •H,Z'I •38068 
• "7 • 5 e • "J 1 .09 • 78 .~' . 1, 3'> 

tJ. z, 11,66 11, 78 Z3.'l3 zz.6, H.91 58, 5q 

,H. .,o • o;, .86 
10.~, q, l 7 B.n il.H 

3 1 3 1 3 1 3 
16 lZ 1" 1" 1, 15 15 

10, 11 1 l, 't c, 10, 11 n.,, 10. 11 11,,,. 10, 11 
q,~q ll ,61t q, '18 11.u "· 33 1.•n ,,'11 

-5,16 •13,H -1. zq •Uol3 -1.1, -"1, 11 ·H·" 
1.86 • q 5 1,71 1.15 1.111 J • Z 9 J,t,t, 

11. •z e,1, 17,lZ 11, 81, l '1. b, ,z.oz ~'I, Z l 

Z,H l, 5\ 1. 01, 1 • lf> 
Zl,0" Holl l'l. Z5 ·16. 8~ 



+'" ...... 

LOIi Y[JUl)fN DAI" 
NU"8Fq Of O&T& POINTS 
TQUE VALUE UG/l 
"E&'t RHOYEl!T 
ACCUR&CT AS'- IIEL ERR~Q 
OVERALL STD DEY est 
OVERALL REL STD DEV, l 

SINGLE STD o~v. l'iR I 
A'tAL YS T IIEl DEV, '-

TABLE 13. 
~'tVIQ1't"E~fAL "J~lTOlll~G A~D SUPPORT L&~OP&f1PT 

~FFICE 1f P<S~&PC4 A~1 DfVELOPl'f~f 
~'tYIIIJ't~ENTAL PP1TECTlO't AGENCY 

~PA ~FT400 Y&LlnATl1't STUDT-SRI PESTICIOES,PCBS Z 

Sf&T!Sfl~AL ~UM~ART FOq E~l)1SULf&N 11 ANAL1SE5 8T V&Tfll TYPE 

w,rn IIAfER 2 ,IATEII 3 IIATE R 4 

z " ' ' z ' ? 5 
1' I' l '1 14 H 1J 17 l f, 

z.,o '!. ,., Z, "0 ?,Z1 z.eo Z,Z1 Z.AO Z,Z1 
Z • '11 z.,1 7.,~, 2,2., ,.11 2.14 3, 21 Z,50 
... o 1'.10 -1 <J, 77 -. 37 -21,8'1 -5,bl 14, II 1 10,Zl 

1.za .11 l ,"9 .11 .80 .'>5 l. " .. ,!>7 
'5.bo l'>.lZ 4~,11> 1,.04 37 .1,2 25.•H ~1.02 ,1,, '>8 

~38 • ',3 • '>b t.Ob 
14,0 27,H Zb,19 3b,9Q 

I ~ V ~, P&r.E 247 

WATEP 5 IIATEII f, 

z ' z ' lJ u lZ H 
~.'lo z.n ~.eo z.z, 
z.~e z.ze 1.11 l, 78 
3.02 .33 -11>.•n -Zl,5'1 
1.,,7 .11a .,n 1.02 

57,QO 1e,n 55,1, 57.3q 

,•H .51 
3b.Z1 ZCJ.01 

--------------------------------------------------------------------------- ·-------------------------------------------------------"EDIU" YOUDEN PAIQ " 6 4 b 4 b .. b 4 b 4 6 
NUM,ER OF O&TA POINT<; 1, " "' u 1' 1' 111 lt> 11 13 .11 13 
lRUE VALUE UG/l , • .,o .. ,. ~. ,,0 4. , .. ,.110 4,,4 5,f>O ..., .. ,.110 4.54 ,.,,o 4.54 
l'EA>I REC1YEIIY ,.11 4 ... , ., ,lit 3. 'IIJ 5, 1t, 3, o;o 5 ,71 4, II ,.51 4.26 3,H 3,Zb 
ACCURACY AS f PEL ERROR Z .<37 I • 40 ,10 -14.,.5 t,. I Z -ZZ.Q8 Z,Ol -Q, 54 -1,56 -6.ZO -H,:>5 -2 A. ZO 
OVFR&LL STD DEV ISi z.10 1,73 ~.o, l. '1l loAII l.'41 2 .JO 1,511 ?.01 l.'35 Z .4 7 z.01 
OYEll&LL RfL sro DEV, ' 4',.d7 3 7. 57 ,~. ~ 5 49,01 llo!>O 40,39 .. 0.12 38.38 lb,44 45,64 65.17 61,6'.) 

SINGLE STD nEV, CSR I l.80 1.r,a 1.41 1,24 1,2'5 .?i. 
,,.Al YST REL DEY, r 3".7<1 n.z1 ZCJ,B 25, 17 25.~I 21,2'4 

-----------------------------------------------------------------------------------------------------------------------------------HIGH YOUOEN P&lll 
NUH8ER OF OAT& POINTS 
JQUE VALUE UGH 
"EAN RECOHRY 
ACCURACY&~, PFL ERR~R 
OVERALL ~TO DEV ISi 
OVEVALL REL STO DEV, ~ 

s (I'll; lf SID DEV• C SRI 
ANAL TST REL DEY, ! 

lllTcR LEGfNO 

------------1 - Dl~llllED ~ATER 
Z - UP ll&TEP 
3 - SURFACE WATFR 
4 - ,a~JE IIITER l 
5 - ~ASTE IIATEA ' 
I, - ~l~TE IIATFR 3 

l 
14 

1~.00 
12.H 

-11.A\ 
5,1>1 

r,5 • 45 

, 1 1 1 
14 1" ll 13 

11, ,,, 14,00 11. ]I, 14.00 
11,~,, 11.q5 10.n 11,3' 
•.:,e -14,bl -I '.l. 0"> -1q • .,z 
5.1, l," l !.]~ 1.5, 

""· 07 
lZ,H 2'?,QQ H.55 

3,8Z l.!>4 
31.CJ• 14,8Z 

3 1 3 l 3 l 3 
12 H> I!, lZ 11 11, 14 

ll,lb 14,00 11, lb 14 .oo 11,36 i,.oo 11. 3"> 
<1. 8Z n.e, 12,0Z 1z.11 9.51 ., • z,. ,.as 

-11.5'1 -.Q .. 5,85 -13,H -16,29 -3'.,Z -jo.n 
1.12 ... Ql 4,ZQ 3. 4 I> z.11 ,.,o 5o67 

11, 3'1 1, ... 0 ]5, bit 28,58 ZZ, 15 51, ,,, 72.25 

z. 1'1 1,47 • II!> 1.,9 
ZO, 74 11,H 1. ,.z l 7 .411 
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TABLE 14. 
~~Vl•<J••r•T•L ~O~ITOOl•G AH~ su••o•T LAB~OAT~•Y 

JfflCE ~f OfSF••c~ ••o OEVIL~P•E•T 
t•vt•~••ENTAL ••01,cr,~" AGF.CY 

F•& ·~T~no VALIOATI~• ~TU~Y-SOI PrSTICJOrS,PCBS 1 

SUTJHTCAL <11••10 fOR ~-O~~ULr&• <•ILFITE A•ALYH< "1 WATE• TYPE 

WAHR WATER Z OHO 3 WAT': q • 

I "I 'I s• Plf,E li~ 

w•,~ o , WAfE~ ~ 

---------------------------------------------------------------------------------------------------------------------------------
LIJW YOUDE• PlfO l ~ z b z b z 6 z b z ~ 

NU•~c· OF DATA •01•rs 11 H n 13 IZ I 1 14 •• 11 13 H 14 
'OIJE OLUf Ut.ll '.q, ) ... -. .. ,Q5 3,e6 4 ,9S 3, 8b ti,"i, 1,9', 4,95 l,Bb ,. 95 J. 'I', 
•tAN RECD VE OY 3.ac. ,. 2' 1, 1H l. 7b 1.~, z.aq ~.H 2.~1 3,lb ) • z '; 1,11 2.12 
ACCURACY AS t PEL EOIOO •ZJ,10 -1'.H -21, IZ -?,1Q -l~,41 -2S,21 4,Bb -17.21 -1z.~o -1~. 71 -3Z.84 -Z9.n 
ovr• All Hf\ OE y IS I 1,47 1.01 I• I, • 8? .~l , 87 l,10 1.11 .~b l,Zl 1. 71 1,4', 
OVERALL REL ~TO OEi, ! 36.bb ll ,fl" 2Q ,46 Z 3 • 77 z, .~z 10 ,oe )l, a 5' .. IIJ, J6 19,bO 31, Z?. ,i.,5 53, 70 

SINGLE STD OEV, C SO I .ez • ,.,z • 7R z. oz .78 ,8. 
&Nil YST •H DEY, • t].18 16,26 Zl.9~ '3,13 Zlo'7 ZQ, Zl 

--------------------------------------------------------------------------------------------------------------------------------•EDIUN ,ouoe~ PAIi 
NU•er• OF OATA POl"TS 
TIUE VALUf UG/l 
"EAN RECOVEAT 
ACCURACY AS I IEL F•IOI 
OVERALL STD DEY ISi 
OVEI All OH HD Of Y, ,. 
Sl~GlE HO DEY, ,~,. 
UAL TST •EL D~v, ~ 

MIGM YOUDEN •All 
~u•&ER ]F DATA POl•Ts 
TPUE VALUE IICIL •£A• RECOVERY 
ACCURACY AS 'IEL ERROi 
OVflALL \TD DEY ISi 
OVFO ~LL lfl HO DEV, 

SINGLE srD DH, 
i•AL YH RH DFV, 

VATEI LEGEND -----------
1 - OISTILLED VIT•I 
2 - TAP •AHi 
l - SUIFICE VATFO 
• - VAST£ VITER l 
, - WASTE •ATfR 2 
6 - WASTE VAT[O 3 

! 

C SRI 
• 

' lZ .,..,6 
11.Q, 

-1ca.,6 z., 1 
Zl,H 

J 
11 

29.71 
Zb,O• 

-I loll 
6 ., 1 

l4 .CJ1 

1 ' l s. 
n 14 H 14 11., .. 14 • I' 6 11,5'1 l4i ... eii 

"·" 1,.1, 9.87 IZ .,,, 
-11,1,1 -ll,H -H,81 -15,\b 

~.OJ ,. I'" Z,l\ I,?• 
z1.z~ ll.Ql Zl,87 H.8Z 

1,lZ 1,97 
10,0 17,IZ 

' l • I 
H 1' 12 13 

11.1• ?'1,'l 21.1• Z'I ''I z~. ,, 2~.H Z0,44 z~.QZ 
_, • .,e -10.~ca -11,fl'I -12.~l 

1,,11!1 ',91 ,.,Q J • 1ft 
)1.''4 z,.,6 Z 7. ll H, 1b 

,.~, 3,Z8 
Holl 13. 9fll 

l s I ' I ' l 
H •• H ll ll l~ lJ 

II, 'Q H.Ab 11.,Q 14, CIJ6 11,H 14, e& ll,S9 
Q, 3Z l l, .. fl 9,91 11.JQ '1.Dl Cl,'57 7,01 

-19,tlZ -1,.H -ll, 91 -2J,JO -lZ,H -H,56 -1:J,5 .. 
l,Zl S, 1ft 1 3,7) 2,68 2,73 ~.~9 2, S 3 

Zl,Ab H.17 n.,, 71.55 10, )Ci 21,ca-. 31'>, 10 

1.21 2, 53 2,0J 1 I 5'} 
11, b~ ZZ, 5Z 1 ~. 'IZ 1•.11 

• ) • l • ) • 
lZ 13 14 lZ l) H 1' 

21, •• 29.71 Z]. ,. 29,11 B,lP zq, 71 23,18 
19, H z,,cn Zl, H zs.01 lQ, )Z l'l,l• I 3, 11 

-1,,8,. -lb, oq -b, )Z -1',B -17,'18 -3,,?, -42, lfC) 
6,12 8eB6 q.46 5 • l41> o.63 1.31 b,3Q 

31, 38 ]5.H ,1.,s 20,96 50,6-, ,,.,.o 47.QO 

l,~I A• 4~ 1,. e, 3,69 
1'5.flll) H,.40 llo 11 zz,~e 
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TABLE 16 • 

C~VTQO~"ENfAL "1~1TOQl~G &~O •uPOOQT LA81JQ~TnP1 
f)FFTCE 1r WFSEA~C~ ·~~ OFVELIJP~~~r 

F~VTqJ~,EMfAL PQJfF~TlrJ" AGE~CY 

FPl ,e,~oo VALIIJlTTo~ STU1Y-SQI PESrlCTDES,PC~S Z 

• ,,,1sr1r.&L sui,A~Y FOQ ~EPTAC~l1Q A"ALYSFS 'IY lllTEP TYPE 

IIA TE R Z .UTER 1 lllTER , 

I~ V Si P&JE 57 

WAHR 5 WAHR b 

-----------------------------------------------------------------------------------------------------------------------------------L'lll YIJUIIEN DAIi z ' z , z ' z 5 ? , 2 ' NUMBER OF DATA POINT• H H 17 17 13 lb 16 15 15 1, lZ il 
TRUE VALUE UGIL o.,, o. '" o.,, 

i). '' 
0,<,5 0.5, 0,,5 o. 54 o ... s o. 5<, o ... , o. , .. 

"EAN RHOVERT ,32 ., .. ,11 ,19 ,), . , .. .1, • 3!> ,37 .1, ,15 • oa 
ACCURACY AS t REL ERROR -ZA." -1'1,7' -Z'>, r,3 -27,19 -n,-10 -18.80 -zo.10 -ll.59 -lbob' -1 ... ,9 .. -6/..1)4 -85, H 
OVEA All HD DEV IS I .11 • l" • l' .lf, ,JII • 1 '1 , l 7 • 1Z .10 .lf, .12 .o, 
OVERALL REL STD DEV, t H.,, H.111 ,~ .'15 ,0.110 Z3.6i> "2,68 0.21 11, n eo.b1 ,1,011 17,5' 51.70 

SINGLE no DEV, ISRI • 16 olZ ,CB • 1 .. ,H, ,011 
UUL YST RH DEV, t ,z. 52 3't.76 lO, 71 19 ... 7 , ... 11 1,.z, 

---------------------------------------------------------------------------------------------------------------------·----------"EOlU" T'lUDf~ PAIR 
NU~IIER OF OATA POINTS 
TIIUE VALUE UG/L 
NEA~ UCOVERT 
,ccu•acY AS i REL ERAOA 
OVEIIALL ST~ DEV (SI 
OVERALL qfl STD DEV, r 

SINGLE STO DEV, ISAI 
A~Al T5T REL DEV, I 

~Tr.~ YOUOEN PAIA 
NUll'IER OF DAfA POINTS 
TRUF VAl'IE UGIL 
!IEAN IIEC'lVE~T 
ACCUIIACY AS I REL E~ROR 
OVERALL sro 'lEV ISi 
OVE~ALL RF.l ST? DEV, t 

ST NGLE sro DEV, ISRI 
ANALYST llfl DEV, l 

WATER LEGEND 

------------l - 'llSTILLEO VAT£• 
Z - fAD IIAJER 
l - SUDFACl IIATER 
~ - VASff VATEII l 
5 - VA~TE IIATER 2 
f) - IIASTE IIATED 

' 
,, 

1' 1' 
0.'19 1.01 

.b6 .a1 
-26.l'I -2,.00 

,19 .2, 
z~. 11 zq • .,., 

.1, 
111. 18 

l , 
13 n 

2 ,f)A 1.zz 
l. 7'1 '. ,,, 

-H.38 -21.67 
.JO .,~ 

1,,,9., .... ~q 

.10 
1,.91 

' I') ' 6 
l'> 17 H 16 

0,'19 l, 01 0.11<1 1,07 
.10 • 113 .11 ,86 

-21 ... 0 -n,H -zo.11, -I CJ, 75 
.,1 • Z'1 ,ZZ .35 

211, Al H.5'1 31.21 "1,08 

• 111 ,20 
Zl, 7Z 25,,,, 

l 3 l l 
l7 11> IS n 

~.68 1,ZZ 2 ,',fl 3,22 
~.03 z,•n 1. 8 ~ Z, <,9 

_,., ,1)8 -~l.38 -29oi8 -22.'H 
.11 .,, •~II .11 

l't. '11 111.'1~ 25,'tl 11, ,~ 

.,o , 10 
11.,1 11,91) 

' 6 ' 6 ' 6 
15 I 5 1't 15 11 ll 

0.811 1,07 o.a11 l,07 o. 119 1.01 
• bl • bll ,f)'I 063 .211 • 2, 

-30,61 -3,,obO -23,50 -~ 1 ,2 .. -67,32 -78,02 
.Zl .z1 ,30 ,ZR .z, .20 

17,Dl 19.b .. U.39 '' .t-!> '" ,;JO 'lb.<JS 

.1, • l q 01' 
20,85 Z9oC9 H. 75 

l 3 l 3 l 3 
15 l,, H 15 ll 11 

Z .1>8 3,ZZ 2.68 ),22 2,69 1. Z2 
1, II 2 2, ~'1 l ,!>11 1. 11!, ,!19 , 110 

-ll.'13 -ze.e5 -37.12 -lCJ.11 -b,,.10 -1,.11 
,33 • 511 .75 • 5Q .89 o5d 

I 'I. l' z,. '>l ~,.12 10,0b lOJ,10 72, 8'1 

... J .,1 .s, 
Zli, 7? 211,2) 11,.011 



.p. 
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TABLE 17. 
~NVJRON~ENTAL M1NITOIIING •N~ ~UPPOl!f LlqODlfOR1 

OFFICE aF D[SEA~C~ IND OFVFL~Pl'IE~T 
ENilqUNl'IENTAL PPOTECTION AGENCY 

co• •cf~OO VALIDATION STUOY-SQI PESTIC1D1S,PC8S l 

ST&TJSTJCIL ~UNNARY Fn•·~EPTIC~LJR EPo•tnE ANILYSFS ~y w•TEQ TYPE 

IIAIER WATER 2 IUTFII 3 WATEP 't 

I~ V SI PAGc lJJ 

WA lE II ' IIATE~ b 

-----------------------------------------------------------------------------------------------------------------------------------LOIi YOUOEN PIJD 2 .. 2 b z b z b l b 2 ., 
NU"REII oc DATA POINTS lb lb " 15 15 B 15 17 l '> JI, 15 1" 
TIIUE V&LUF IJGIL 1.10 o. 81 1.1,J l.87 1.1:, 0. e 7 l. l I) 0,07 1.10 0.,11 l.lJ o. 6 7 
l'IFAN REC1VEIIY 1.10 • 9'> 1,00 ,AZ l .o .. ,85 1.01 . "' 1,00 • 8 .. .5, . ,.~ 
ACCUPACY AS t REL F.RROR • .J~ -t .o~ -Q .,2 -,.,,1 -5.1'15 -3.05 -ll, 11'1 -Z,73 -Q.BZ -1.Q• -t,9. 77 

-··· l,J OVERALL STD DEV ISi .17 .,, .~, .01 .~:, .18 .11 , 1 Z .~3 .1e ,Zb .20 
OVERALL REL ~TO DEV, t 1,,00 17, 1;, 27.2b 11. 30 } Q. z l 2lol5 17,08 llo, H 23,loO Z0,81 "~··n 58. 7 J 

51 Nt;lf STD DFV, C ~RI .o~ • l Q , 13 .15 • 21 • zt, 
A~'&L YST Qfl ocv, i b.55 21,H 1 J. Q. 15,P~ 22.0~ "5. ~"' 

--------------------------------------------------------------------------------------------------------------------------------MEDIU" TOUDEN PAIR 
NUMBER OF DATA P~l~TS 
UUE VALUE UG/l 
l'fAN RECOVERY 
ACCURACY AS! DEl ERR~II 
OHRAll STD o•v 151 
OVE~All REl STD DFV, '-

S JNGlE nn DEV, (SRI 
ANAL TH REL DEV, t 

HIGH TOUDCN PAJD 
NUMRCI\ OF DAH POINTS 
f0 1JF VAlUf •JGIL 
Mf&'l ijfCJVERr 
ACCURAC'f .~ ~ Rfl EPDOD 
OHP All STD DFV cq 
OVFUll ~El HO OfV, 

51NGlE ~Tn DEV, 
ANALYST REL DEV, 

IIAHP lEf;END 

------------
- DISTILLED VATFR 

Z - TAP WATER 
1 - SURFACE WATER 
4 - WASTF ~ATER I 
5 - VASIE ~ATER Z 
,, - WASTF WAT~P 3 

' 
ISPI 
t 

., 
1' 

t, • t,Z 
,.03 

-0.1,, 
,79 

19, ii; 7 

3 
1' 

'I .t>Z 
'j." 5 

-11 ,b'J 
1. H 

31), 3 7 

1 ' 1 ' 17 17 17 15 
, •• Q •• ,2 1.,9 ... 42 
1,0• 1 ... ~ 2,'H 3,bB 

-lZ • Q4 -lb,11 -1'>.b.3 -lb .b'! . '" .1~ .~1 ·"' 10.10 l Q. ,11; Z'!.U l 7 • 75 

• 51 • bl 
1 .... 3 1e.e, 

' 3 ... 1 
17 , .. 14 1~ ~.~, ,, • "2 5,21 ". bl 

5, 1)1 5,97 ", 3b t, ,70 -,.o, -0 ,Q) -1!,,I>,, _,, .... o 
l,OQ l. 10 l, .:)7 • 'l 1 

21 • ,,. .~.41 Hobl 1, ....... 

.88 ,b1 
lb, 17 13.0 .. 

1 ' 1 ' l 5 l 
1' 15 15 l'> 16 1, 1, 

J. 4q .. ·" z 3,4<J ... \2 ~.,:J ,, ·"2 3 • 4'l 
3. Ob 3,,;7 l,02 3. 7'1 3. 30 2. 33 1.9~ 

-12.]1 -lQ,23 -13,4'1 -1,.•5 -5.211; _,,.21 -H, }·) 
• 72 o5b • 'jl, ,70 ,5Z .TB .,~ 

23,40 15 • 7Q 18,'iQ 18 ... 0 l~.f,4 11.51 loO.Zb 

,42 ... 1 • 'jf, ,bl 
l z .... ~ 14.27 l 5 0 P8 ZQ, 22 

• 3 .. 1 ,, 3 " B 14 lb 1 '> 1• li I 5 
5,23 "·"~ 5,Zl ,, • ~z ,.21 ., ... 2 5-~~ 
4olb 5. QI, .... 3~ 5,'H •• 50 l,'7 2, 71 

-20,H -10,(0 -11>,lZ -10,81 -13.02 -4~,13 -4 7, o, 
1.r,. l , loO .bb l. t, II .foq l.,, 'j .. .,~ 

;,~.01 23,45 l 5, 0 .. 2, .. n 15.Zb ,:...b1 
"· 71 

• e.• • 0, . "" ,bl 
lZ,43 15.H l t,, Pb 19,25 



~ 
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TABLE 18. 

FNVl~~~~ENTAL ~O~tTOlll'IG A~O SUPPORT LA8ilPAT')RY 
OFFICE OF R£SEAIICH AN~ D<VFL8PMENT 

ENVl,ilN~ENTAl •ROTECTI~~ &GE~CY 

[PA ~FTHOO VALl~6TI0N STUDY-SPt PESTIC1DESoPC8S 3 

~TATISTlCAL su~~•RT FOP CHLOqOAN~ ANALTSES ~T WATER TTPE 

WATER l IIATE R Z IIITE II 3 IIATER t, 

I ~ V SI P&Gc 1Q 

ll&TER 5 IIATER b 

----------------------------------------------------------------------------------------------------------------------------------LOIi TIJUDFN PATIi 3 ,, 3 b 3 6 3 b· 3 ,, i ,, 
NU"8EP OF DATA POINTS . ,, ., •~ 17 16 16 16 lb 13 1', i<t 1', 
TIIUE VALUE UGIL 10.59 l!,t,9 10.5'1 g,4'1 10.59 8.49 10,5'1 11.4~ 10,H 8,,.~ 10. 59 8,'t~ 
"EAII IIECOVERT A• 78 "• AO 8. "1 ,.111 7,'15 ,,,,o ". ,,6. 6,Z7 8,Z7 6,23 ,,9b 3,67 
ACCUPACT AS t PEL fRIIOR -17,09 -1'1,119 -111,fl,8 -30,79 -z,.~o -z,.,, -1", 2 5 -Z6,1Z -21,9' -Z6,56 -,1.111 -56,79 
OVERALL STD DEV ISi 1, 70 1.,~ 1 ,98 1,611 1.~, 1, H Z,01 l,46 ,94 I, 31 Z,19, l,A~ 
OVERALL IIEL STD DEii, t 19,, 1 Zl, 7 4 34,,,l Z'l,Z9 Zl,07 Z0,50 ?3,Z2 23,B 11, H ~ 1,Z 7 H,23 49,6~ 

SINGLE HD DEV, 1s•1 1,111 1,68 • 91 1,27 .11 1,30 
A'IU YST IIEL orv, I 1,. 1, 23,H 13,H 17,05 10,04 30,0Z 

----------------------------------------------------------------------------------------------------------------------·----------"EDIU" YOUOEN PAIR 
NU~RFII OF OAT& POINTS 
TIU£ VALUE UG/l 
~FAN RECOVERY 
ACCURACT AS t REL EIIRIJR 
OVERALL ~TD OFV ISi 
OVfRALl REL STD OFV, F 

SINGLE STD DEV, CSR I 
ANALYST RH DEV, f 

HIGH TOUDEN PAIR 
NUMSEA OF DATA POINTS 
fllUF VALUE UGIL 
"FA't IIECIJVEIIT 
ACCURACY AS ! 11£L fRPOR 
IJVEIIAll STD DEV CSI 
OVERALL RFL STD DEV, ' 
SINGLE ,;rn on, I SPI 
A'tll YST IIEl IIEV, f 

VUEP LEGEND 

-----------1 - DISTILLED IIATEII 
Z - UP IIATEII 
3 - SURFACE VATFII 
t, - ll&Sff WATEII 1 
5 - VASTE WATER Z 
'-' - WASTE IIATED l 

' 1 
H 1 r, 

4Z,37 )1,95 
35.0'1 27, "" 

-17,19 -11,,11 
6 ,'16 4, CIR 

1'1,fl3 11,~b 

,.u 
13, 39 

1 " 16 1' 
,Z,96 t,Z,H 
41,t,, 35,57 

-z l. 1} -111;,1a 
10, 77 l,91 
25.99 11,0'I 

,,41> 
1',lR 

5 2 ~ z 

" 111 14 16 
,z. 31 33,9, ,z ,37 33,95 
31,11 Z'I, 11 34,3.) Z6,85 

-Z';, ,z -11.0, -1<1,04 -zo,9z 
ll,26 6, 7CI 3,7Z b,15 

""· 1 b 
Z4,H 10,H 2Z ,92 

,.11 3,90 
1ci. ,a lZ,14 

l 4 l " l~ 17 1,, 16 
,z ,Cit, 4Z, •4 5Z.9b •z. ,., 
1'1, 4'1 1),5'1 42,15 H,'13 

-l5,4] -Z0,85 -ZO,t,O -17,10 
11,,,0 '>,A'> 9,5) "'·"' ,<1, 16 Z:>,41 U,11;0 19,45 

6,53 3, ~Cl 
17, 91 10,10 

' z ' z , z 
11 111 H 15 H 13 

42, 3 7 33,'15 ,., , 3 7 33,<15 H,37 33,Q5 
33,24, 10,11;z 32.,, ?'5,0<1 16,H lil;,Zl 

-ll,55 -9,8Z -ZJ,t,3 -?b,09 -61,27 -,z.z5 
JZ,36 1 ~.,. 7,'H 6,08 7,31 7,15 
37,111 41,0'.) ZZ,71 z,.,zz ,.,. ,90 44,ll 

5, 31 3,89 t,,bl 
lb,63 13,51 28, 37 

1 " 1 • 1 4 
18 18 1, 15 i1t H 

52,Qb 412,H ,2,91, 411,44, 52 ,qi, 42,41t 
3A, 01 36,3b 39,05 30,79 Zc!,H lb,~'> 

-Z8,?t, -lit, 3) -Zb,lb -z , ... , -57-,.z -60,JO 
11, 8Q 13,H 10, 73 8,0,, 11,111 5,6) 
31,?7 36,'1Z Z1, t, 8 26,lb t,9,64, 33, t,) 

12,1!18 5,77 7,;.1 
34,ll lh,51 37,Clt, 



.i,. 

....... 

IIATER 

TABLE 19. 
·~v,.,~~E .. r&L "o~rTnQl~G ANO SUOPOQT LAAOIIATnPT 

OFClC( 1~ RESEIRCH IND D[VFLOP~fNT 
ENVlllON"ENTlL PRJTECTIO~ AGENCY 

coa ~fTHOO VALlO&Tln~ STJ~Y-SDl OfSTIClD£S,PC8S <, 

STATf~TTCAl s~"~'q' FnR TO~AOHENE lNALTSES AT WATER TTPE 

ilATER ~ 41 TE R l VATEII <, 

l "V ~I P&r,~ LCJ 

VITE R ~ IIIT~R ,, 

-----------------------------------------------------------------------------------------------------------------------------------
LOIi T~UOE .. PAIR 6 2 ,, z ~ 2 6 2 ., 2 6 z 
NU"A(R OF DAT& POINTS 15 1' 17 17 17 17 H1 11> 17 11> 1) 13 
TRUE VALUE UGIL •n.,z u.o, ,., • ,z .. 1.0, ,1.,z H,05 H,'12 "7.05 ,., • ~z . "''· J5 ~1'.5? t,7, 0~ 
IIEAN RECOVERY <,'1,0) 3'1,'17 "•,ll .. z.o, <,t,. 79 JQ,15 ,.5.0~ 11,H "Z,5l 19,<,8 z,.~1 22.40 
ACCURACY AS ~ RfL EIIRnR -1.,,5, -l'l,2'1 -101.•') -l0,6Z -lA,6., -16,35 -n ·"~ -?O,b .. · -Z.,.06 -lf>,00 -55,12 -5Z,Zl 
OVERALL STD DEV ISi ?,,, ~,~fl 1.11 \2 ..... e.12 11.1~ 10,80 11,16 l", 72 17.93 111.10 11. 70 
OVfRALl REL STD DfV, t lCJ.89 zo.,., l ... .,,. 2'1o6R 17,36 ?A, 511 23,97 ZCJ, 8<1 3 .. , .,1 "5,,.Z H,l,. 5 ~. o, 

HNGLE HD DEV, rs111 7,37 8,n 7,113 .. , 11 e.01 a. f>" 
ANAL TST R~L DEV, t 111. 77 111. 73 18,,.Z 10,02 l~.H lb.DO 

---------------------------------------------------------------------------------------------------------------------------------"EOIU" TOUOEN PAIR 
NUM8fR OF DATA POINTS 
TRUE ULIJE UG/l 
.. EAN IIECIJVERT 
ACCUIIACT as t REL ERRO~ 
OVEQAlL STD orv ISi 
OVfRALl IIEL STD OEV, t 

SINGLE STD DEV, ISR I 
All AL TST REL orv, I 

HIGH TOUDEN PIIII 
NUMBER OF DATA POl~TS 
TRUE VALUE UG/l 
"EA>I RECOVEA'f 
ACCURACY AS t REL ERROR 
OV£RALL 5TO OFV ISi 
OVERALL REL ~TO OFV, r 

SI NG LE STD DEV, ISO 
ANAL TS T "EL nev, t 

IIATER LEGfNO 

------------l - ntSTllLED WATrR 
2 - TIP IIITEII 
3 - SUll~ACE WATER 
" - ~ASTE WATfll l 
5 - WISTE ~ATER.~ 
b - VAST( WATER 3 

" 1 
16 16 

17Z. 56 1"1.14 
137.18 11,.,11 
-Z0.3<1 -z 1, ", 

Z7.Z9 Zl! • ,, 
19.86 zo.,.~ 

H,ll 
11, 11] 

5 l 
16 16 

"Ol ,b" 31'1.14 
H!.50 271,ll'J · 
-17,.,Z -17,,.,. 

H ,Z3 "<1.00 
71, 72 l '1,0Z 

J,.,51 
11."3 

' 3 " 16 16 17 
l n.~1, Hl,H 172'.5', 

l''·"" IH,CJII lit~ ,lol 
-ll, A<J -15.7Z -H.00 
H,IZ Z5,ll .. e.111 
Zl.H 21.12 H,~l 

15, 3Z 
11, 31 

" 1 5 
17 17 ... 

,oz·"" 3H, J<, .. oz ,f, .. 

lit l, ?5 210 • 71J 301,52 
-1,,,1, -17, 711 -Zlo.'>Z 

6"1,07 ,6.6) 7<1, 10 
~o .1? 21),CJO Z'>,01> 

,.0,'H 
1 3, 111 

l .. l " 3 " 3 
16 lb 15 1P 16 13 11 

141.l" 172,56 1"1,1" 1 n.,6 1"\01" 1 n.,!I 1"1.H 
109,38 l ..... 11 HZ,55 lZ6,81t 10,,58 7'.03 ,. ... 91 
-n.51 -If>, H -Z0,26 -Z6.50 --?3.07 -,11. ,z -5<,,0Q 
n,oz ,.2,86 , 1, l'J 13, 7" ~1,1" 15,53 z,,"1 
20, 13 29.70 18,77 l., .1,0 l '1. "1 "'7,35 JJ,H 

Z 7, 81') l l, 80 Zl.10 17. 1')8 
Zl,112 lf>,97 11.•n z,.21 

l 5 l ' l , l 
17 If> 16 l7 17 12 H 

32'1,3" ,oz.,,,. JZCJ,3" .. 02.~, 11'1,H ltOZ,6~ 1z9,31o 
l'>b. 71 37.q, 811 z,1.35 z,,. ,CJl ZJl>,69 1113,35 Hb,Z5 
-1'1,0l -18, 3l -Zit, 8<1 -29,Z., -~'I. l) -5~;50 -55,59 

5D. A'I 110.A<, 61, ZZ i,q.zz 71,t,7 8ilo66 60, 71 
l'l,07 18.51) 2 .. ,.,, 2,.,Z9 31),Z'I ,..,_ "1 ltl,51 

57.,H 15, 1, 50, Zl .. 0,98 
16, JO, 1 Z, Z(l 19,Z'> n,.5il 
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TABLE 21. 

C~VtQnN~E~TAL ~r~ITOQJ~G AND ~UPPnRT l&AOPATOPY 
1FF(CE oc PESEAAC~ A~~ OEVFLOPHENT 

EN~lll1N~ENT&L DR)TECTION &GE~CY 

EP& ~cr~OO VlLIOATION iTUDY-SRI PfSTICIDES,oC~i 7 

ST&Tl~TIC&L ~U"1&R1 FOR AROCLOII 1Z21 ANALYSf~ 8Y WATER TYPE 

IIA TE R I IIAT~II 2 ll&TER 3 ll&TElt A 

I ~ i St P&r.E 11 

ll&TE• ' IIAT(R ,, 

-----------------------------------------------------------------------------------------------------------------------------------LOIi YOU DEN PA U 6 ! ,, z b z b z ,, z ,, z 
"U"BfR OF DATA POINTS u 13 14 I '5 16 1, n 16 16 15 H 1' 
TRUE VALUE UG/l 3l.oJ6 21.<Jl 31.A6 Zl.'H 31 .~6 21.<H 31086 Zl.91 H.16 ?l,91 31.A6 Z).91 
l'lf&~ RECOVERY 31.z1 ZZ.H z,, JQ n.6:> 30,H ;,\,89 29, ~9 29. ,,,, 211.;o z•.57 zo. 57 I°'• 4 3 
ACCURACY AST REL ERROii -Z.06 _,_.,Q -n.H -'5,'1 -5.6l -A• 46 -11.01 23.77 -10.57 z.1, -n ... , -19,,, .. 
OVflllll HD DEV IS I 11.,, .. '>.11 ~.,1 7.6 .. 11.,,. 8. 1>8 14. l" 17,19 1z.57 7.6 .. 11.u '.>, 9Z 
OVERALL IIEL STD OEV, ' 37,2'1 Z7, 11 V."3 31. 7'1 ,.~. n 39.b3 ltAoZ7 58.0'J .. ,. .10 H,11 55,1, Al,02 

SINGLE HD DEV, 15RI 7.33 &.14 l(i.@b 12.11 9o85 6.23 
ANALYST REL DF.V, t P7, 27 l Q. 77 4 t, IIC H.ll 37, 14 35,~9 

-------------------------------------------------------------------------------------------------------------------------·- ·------"EOIU" YOUDEM ,AtR ' 1 'I J ' 3 5 J ' 3 5 3 
NU"BEA OF DATA POINTS 16 16 l 'I lb 15 16 lfl l<I, 1, 16 H 16 
TRUE VALUE IIG/l 63. 73 ,1.111 111, n ., • dl 1>3.7J t, 1. 81 1>3,73 "1. 81 l>J.73 it?.81 61.73 u.01 
"EAN RE".OVERT 63.3b 51.l!A '51. 26 .,4,<JZ 53.Z'l ..... 02 55.16 't7.36 ,1.oq 18.06 3".69 2,.11 
ACCURACY AS t IEL ERIOR -.,e ". •1 -lb,41 -11.0• -16.lf -7,<)3 -ll ... 5 -.'13 -26 • 11 -Z0,18 _.,_,,, -u,. ZJ 
OVEIALL STD DEV 151 zo, 19 21. ''I 11.'>7 1 ~. 8? 11.0, 18.00 Zl • Z '5 1 s.az 17.60 1z,o, u.11, 13,111 
OVERALL REL STD DEV, t 3lo87 .,.,2 ,,.,a .... 12 24 ..... 40.88 38,52 3Zo5!1 37. 37 11 ... , ,,.qs ,,,,OJ 

SINGLE STD DEV, 1Sltl 15.00 11.'1) 9.97 11, 36 9.Q6 10.95 
A'IALYST AEL I\EV, t 26,03 H.30 Z().4<1 z~.16 23.39 . 36. zr, 

--------------------------------------------------------------------------------------------------------- ·-------·----------------HlG~ TOUDEN PIIR 
NU~8ER OF DATA POINTS 
TRUE VALUE UGH 
"EAN IIECOVERT 
ACCURACY as r PEL ERROR 
OVERALL HO DEV CSI 
OVEIIALl REL ~TO DEV,~ 

SINGH STD DEV, CSRI 
ANALYST QEl DEV, 

IIATER lFGEND 
------------

l - OJSTllLED ¥ATER 
Z - TAP ll&TER 
1 - SURFACE ll&TfR 
" - IIA5TE ~ATER l 
5 - WASTE IIATEt Z 
b - ~ASTE IIATER 3 

r 

.. 
lfl 

191.18 
177.~t, 
-1,1• 
65.60 
36.9'5 

l .. l ,, 
1' 16 16 16 

1'1.H 191.18 u,,,1 1'11.18 
13',QQ HI.JQ tll.27 15'..00 
-7.31 -n.lH -8,50 -zo.,1 
3ft. 'IZ 71.H 3b.O'I 70.50 
z 'I. QI, ,,., . '' 21 ... ,, 46.38 

.. b, Ql ,, l. 4 .. 
10. 2'l 29,32 

l .. l .. I • 1 
lb 15 16 16 lb 1'> 16 

1 .. 3.47 11H. 111 HJ.•7 191.18 lU,H 191,18 Hl,•7 
llZ.ltO lb9,55 HO.OJ l '5'5 • '16 125.73 109,0l 91,111 
-1, 1z -11. 31 -2,40 -18,bl -11.H -•Z,98 -Jb.Ol 
55.b& ,0.111 3'1, 71 6'5 .1, 3<J. 87 b].Z) .. Q.1) 

4?., DZ 23.70 Z ... 36 .., .ea 31.71 '111.:>0 '53. 51 

"3 • !!6 zz.•n •o.,, .... 31 
10.e, 14. ez 28, !!Z ..... 1) 



<.Tl 
0 

TABLE 22. 

F'fV(9!)"1'!E'HAL .. , .. rro~I'IG IND SUPPORT ll~'ouTollY 
OF<tCE ~~ DESEIDC~ IN? DEVELOP"ENT 

ENVI110N~ENT4l PIIUTFCIION AGENCY 

EDI ~fTMOD YALIQlllON SfijOT-SAI PESTICIDES,PC8S 6 

Sf&TT~TICIL SUN~AltY ~~R A~JCL11! lZll A'IALYSES BY IIATEII TYPE 

IIUER 1 IIAHII Z IIHEP 3 111 TED It 

(" V ~I ~lr.E 1'1 

111T< R 5 IIA HR 6 

-----------------------------------------------------------------------------------------------------------------------------·--l'lll YOUDE"I PAIR .. , .. 3 .. 3 .. 3 I 3 I 3 
NU,.RER OF IJAIA POINTS 16 16 n 13 lZ H 13 14 i, H 1'I 11 
fl!IIE VALUE UGIL z1o.11 10.,, Zit.11 10. 77 21 .17 10,77 2t,,11 rn.n z,.. 11 30, 77 21,77 30,77 
"[A"I IIEC!IVEIIY 35,81 1,. 'q ?'1, 61 21. 52 Z1, 11 32,40 211,'>7 11, 52 25,01 Z6,1'1 13,31t 1,.6., 
ACCUDACY AS~ REL FIIIOR •'4,10 1!1,61 1,10 -10,'H o., .. ~.31 10,77 12.1a 1.oq -13.'11 -16,U -,o.cq 
OYEDAll STD DEV ISi 17,61 11.,2 ~ ... 1 1, 1'1 7.15 10,35 10,67 lZ,57 i),,c, 5.73 7,26 7, 71 
OVEIIALL IIEL STD or•, 7 10.21 JA. no H,17 Z6, '15 Z6,37 31, '13 3~,'J6 36, It) Z7. JZ ~l.63 51,11 .. q. zz 
S(NGLE STO DEV, ISRI 6.57 't,l4 6,11 3,88 .. ~ 5'1 1,71 
A"IAl YST ltH DEV, '- 1a.,0 1'1, 71 ZO, .,,. 1 ?. 10 11.e., 11.11 

------------------------------------------------------------------------------------------------------------------------?--------"FDIUM Y~UDEN PAIR 
NU"~(II ~F DATA POINTS 
TRUE VALUE •JG/l 
"EIN RECOVERY 
ACCU•ACY AS t RFL ERROii 
OVCll&ll ~TD DEV ISi 
OYE•ALL ltEL STD DEV, r 

SINGLE STD DEY, ISRI 
ANAL'f~T IIEL DEV, i 

HICH YOU~EN PAID 
NU"RER OF DATA POINTS 
TIIUE VALUE Ut;/l 
"E AN IIEC1VERY 
ICCUAACT AS t REL EIIDOII 
gvEIIAll STD llEV ISi 
OVERALL PEL STD DEV, t 

SINGLE STD OFV, ISRI 
ANALYST •EL DEV, 

IIAHR LFGEND 

------------1 - OIST(llEO VATER 
Z - HP IIATE P 
3 - SURFACF ll&Tfll 
I - IIASTF IIAffll 1 
5 - 4&STE ~AT[A Z 
b - VASTE VlffR l 

' 

1 2 
17 1 .. 

ICJ,51 61 ,5\ 
,1.,a 67,t,J 

1.93 0,01 
1B,H 1" • r, 3 
15,Bl 21.,, 

7.ZCJ 
12.z5 

6 ' u, 17 
Hllef>I U4.61 
151.03 IB~,04 

1,63 -1, )0 ,o ,66 ll,40 
11.,5 30., 7 

l 7.'10 
ZZ,76 

l z 1 2 
1' 15 15 15 

19, '> \ 61,5' t,Q.'>1 61,H 
t,0, Z 11 '"·10 ICJ,\1 6,,a1 

-,'12 -3 ,95 -. 10 3,75 
10.n 1'1,7,, 20.1a 1",55 
40,33 ) 1. It, 111,57 22, 7q 

lZ, 58 10.1, 
Zl,20 17, oc 

"' 
., 6 ., 

1'1 15 15 11 
.,.,.61 181 • 61 1411, ti 1 l~l.61 
l H,'1 H,t,, l 7 153,50 181,H 
-1.~1 -'1,09 3,2'1 -1,73 
•A.~Z 76,H I\ .90 70,911 
35.H "" .CJ) 29.25 3'1, 13 

13, 19 ..... 18 
za.12 26,56 

1 l 1 z 1 z 
11 15 l'> 1 fl 1' 15 

ltCJ.~C, 61,54 19,54 61,51 IQ,54 ,, 1.,,. 
50,JB 63,04 ,o. 16 66,A~ Jl, 27 ,.,.,7,. 
1,71 2,15 1.26 B,69 -31.11, -21.zq 
7,ZII ia.10 11.,0 18.61 111.02 Zil, 52 

14,ltl 2e, 11 1,.,,a 27,Bl 1'1,6) 4 5. Ab 

10.q, '-'· ~) 8.13 
l '1, 31 15, 0'1 Zl,M 

6 ., 6 5 ,, 
" 15 l'I 15 16 13 11 

148,61 181,61 11~.'>l 181, 61 lli,.,1 19",'>l 
l'iO, l 3 168,18 131,18 157,7' 71t,68 01,CJI -~.,1 -8,'10 -11,59 -1,,,55 •ll,7t, ·'>0,l~ ,o ,6!1 70,67 5A, 1Z 65,78 36,02 5 7, I'll 

1",,10 lt2,02 41,'>0 11, 7u aa,ZJ 1'12,61 

t,O,lt8 40,2? 1'1,H 
zr.. 25 27, 82 2),30 
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TABLE 23. 
E~vrq~NMF~TAL NIJ~(T~~ING ANO SUPPOiT L&~noAJORY 

OF~lCE OF PFS[Aar.~ AN') n<Y~l~PfENT 
E~YIR~N~ENTAL PRlTECTION AGE~CY 

~P, ~~T~OO YALlOATION ~TUOT-~RI PESTICIOES,PCRS 5 

~TATf~TfCAL SUN~ARY FJP APOCL~, 1Z(o2 ANALYSE~ RY ~ATF, TYPE 

IIATER 1 IIAHR Z 11,ITEP 3 I/A TE II lo 

IN Y SI PAGE 1~ 

IIATEP 5 WATER 'l 

------------------------------------------·------------------------------------------------------------------------· ---------------
LOIi TOUOEN PAlR ., 11 ., 3 5 ~ 5 3 ' 3 ' 3 
NUN8ER OF OATA POINTS 1' " " 15 15 17 l!, lb 1' 15 1, 15 
TPUE VALUE UGIL 11.oz 1,.p 13.f)? 1,.1z 11.02 H.12 n.oz 15. lZ 11.oz 15. lZ l].Ol 15,l~ 
"FAN IIECIJVERY lZ, 78 llo,''3 11, 67 u.n 11., .. 1',70 ..... ., 1 .. , 2 3 11 ,!Jl 14,27 7,50 1, 3l 
ACCURACY AS l REL ERROR -1,85 -1,14 -1!>,)b -4.2'> _,. ,!Jb -Z,1'1 11,ll -5.88 -K,18 -5,blo -1oz,.,o -(olo,01 
OV~R&lL STO DEV ISi 3,50 lo.H Z, 11 3.03 z., .. 5, 7'1 5,13 4,115 3. ,,., 3, ltO ).l'> '. ,:, 
OVERALL RFL STD DEV, Y Zl',.,l H,l'Jlo 18 ,,:,5 ZZ,0'> Zl.'17 l!J, .. 0 3., • 18 ,,. ,OIi 30,!Jl 2 b,b 3 .... , fl 1, ti a, &4 

Sl'IGLE STn IIEV, ISR I 2,bl z.11 1, '14 3,15 2, 61o 1, i,z 
ANAL TST IIH nev, 1 l!J,50 111, l!J l",b5 21,11') 20,l] ,.,.12 

----------------------------------------------------------------------------------------------------------------------------------~EOl~N TOUOEII PAIR 
NUMBER ~F OATA POINTS 
TRUE VALUE UGH 
14f AH HCrJ'IER'I' 
ACCURACY AS l REL EIIROR 
OVERALL HII DEV ISi 
OVERALL IIEL ~TO DEV, ' 

Sl•IGlE HO DEV, CSIII 
A•Ul TS f CIEL DEV, " 

HIGH yquiEN PAIR 
NUN8EII OF OATI PUINTS 
JIii.if 1/UUE ur.n 
NtAII ll[C~VFPT 
ACCU116CY A~ I REL FIIP~• 
O~EIIALL ~TO ~fV ISi 
01/EIIALL DEL STD DEY, ' 
SINGLE H'l DEV, l~RI 
ANALYST REL DFY, l 

WATER LEGEIIO 

------------1 - OlSTILLFO IIATfR 
Z - TAP ll&TEII 
l - SUIIFACE WATEII 
4 - IIASfE WATER l 
5 - IIA~TE WATER 2 
II - ,ASTE WATEII 3 

4 f, 

15 u 
Z&,o, 3:,. ,,. 
Z!lo73 Z<Joll 

Z .'>Z -1.,., 
'1, Zlo 10.8'1 

H.511 31,~1' 

5,74 
zc. Sb 

z 1 
llo l .. 

41,17 1(;~,'1,. 
'15, 87 !Jl,15 
-5,81 -11. AO 
.... ,1,0 111, 72 
11'.0l 17.'17. 

8,57 

"· 511 

,. 6 ,. 
1'> lb 17 

211,1)5 10, 2, z~.,, 
z,.n 32.~lj Z7,17 -,.,1 ". 71' 4,31 
,,'53 11 , 5(o 11, 77 

Z'. 'I l 3',0'1 lol,H 

b, "l 
ZZ, )2 

~ l ' 111 lfl 17 
111 , t 7 105.04 11 l • l 7 
ClO,l!J 47,lO '17 ,,. l 
-l.07 -~.07 -(o,l() 
1 <t •,, 1 11>, 1, z,.z1 
ll',.,o lb.bl 211,bl 

,. 73 
8,25 

b ,. ,, ,. b ,. b 
15 11' 17 1, 1, . H 15 

)0,24 26,05 30,2' Zb,05 30,Z4 v,.o, J0,24 
Zb,H 211, l 7 l),'i'I Z3 • 71 27,80 Ho7Z 15,t,7 

-11.z3 • (o fl ll.3'1 -8.'16 -A,06 -47,13 -,9,1, 
fl' f>Z ,.~,. '1 ... ~ 7,72 6,61 b,11 8,H 

25,2) 28.~l Z I!, 1, 32,54 Zl.1'1. ,.,. • 11, 54,5J 

t,, 87 3, l '1 5,lZ l,5Z 
2~. 11 10. "5 111,A• z J. 'lb 

l 2 l z 1 l 1 
lfl 17 17 15 15 i5 11 

105,114 !J l , l 7 10,.e, Ill , l 7 Jlj'5. 64 '11, 17 · 105, 11 .. 
113,77 'lJ. ]8 101, H 112.,.,q 11". ~,, <t!J,~5 5~dl 

-11 ... 0 -. ~,, -4.13 -9.!9 -10, 1111 _,,5. 3Z _,, 4, "" 
22, 15 ?3.lJ 21.117 12.48 1 7, 16 1'; 18 21,10 
Zl,f.) 2'5, 5 !J zt,,s l\,J4 1,.1, 1z,01 H.~A 

8,45 b, '18 7,71 11 .z, 
!J,)l 1.21 8, 7Z 7.0,65 
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TABLE 24. 

f~VJ-~NNE~TAL "n~JT~RJNG lNO SUDPOQT LAA~QATOOY 
nf~ICE nf RESEAi!(~ ANJ ~~VELOP~ENT 

E~VIR1N~ENTAL PRJTECTION AGENCT 

E0 l ~~T~OD VALIDA110~ STJOY-SDJ PESTICIDES,PC8S 7 

~TlTl~TTClL SU~1AIY FnR AIOCL1R 1?4~ ANALYSES PT WATEQ TYPE 

WATER Z oUTEII 3 IIATE• 4 

I "V ~I 0 AGE ~7 

WA TEP , ,!ATER f> 

------------------------------------------------------------------------------------------------------------------------·----------LOW YOUOEN PAIR ,, , .. 2 b 2 f, l .. z ,, z 
NU"Art OF DATA POINTS 17 1!, \'; 1,, 1, H 17 H l"' 16 1l l,, 
TPUE VALUE UG/l tb.H 2~.'lO ·"·" zz.oo lb,H 22,00 lb,H 22,00 lb.H zz,eo lf>o It i 22.00 
PIEAN RECOVEIIY Hobl 2:>. 1 3 1, • .,3 zz ,b~ l,,.l .. lft,111 lb. l It lQ.~Q lb,bb 22.B'I ~.~!I to; n 
ACCURACY AS t REL ERROR ,.n -~.,2 _,.. 1' 3 ,11 -.,1 -1,.0,, -1 ... 3 -10.111 l .'2 ,.02 -,1,,,, -51.3', 
OVERALL STD DEV (SI ,.H 1.1, "·,, 3 10.4') Z • lO 3 • QB ,.zo 3.Zlt 1.""' 11.3, , ... ,.e, 
OVERALL REL STD DFV, ~ 2). ,z l~., .. It~. I b ,5.e~ 11.n 21,05 12.13 lb,55 47.]] lt0.83 5,,,,3 , .. , 83 

SINGLE SlD DEV, ISRI 3.4z 7,30 3,37 ], 41 b,411 3.Sl 
A'IAL TS T REL DEV, t 18.U 38,00 111,12 111.11 12.e, 3~,Z'l. 

-----------------------------------------------------------------------------------------------------------------------------------"EDIU" YOUOEN PAIR 
NU"8ER ~F DATA POINTS 
TRUE VALUE UG/l 
PIEAN RECIJVEltY 
ACCUPACY AS~ REL EltAO• 
OVERALL STD DEV (SI 
OVFIALL ltfL ~TD OEV, T 

SINGLE STD DfV, (SRI 
ANALYST itEL ·Dev, 1 

HIG~ YOUOEN PAIR 
NUPIBER OF DATA POINTS 
TRUE VALUE UG/l 
"E A'I RECIJVEltY 
ACCURACY AS I REI EltRIJR 
IJVERAL( STD DEV (SI 
OVERALL ltEL STD DEV, ' 
SINGLE STD OFV, ISR I 
ANALYST RH DEV, l 

IIITE I LFGENO 
------------l - OISTILLEIJ WATER 

l - TAP WATER 
l - SUOf&rF WATER 
' - VASTE VAffll l 
5 - WASTE WATER 2 
b - WASTE VATfl 3 

' 1 
17 l 'I 

3Z.B2 ,,.oo 
Ho'5Z ,,.1,. 

'5olQ l ,6, 
10.10 ll.lJ8 
z11.z1 2'1, ,z 

e,e, 
zz. 19 

' l 
17 17 

11",Bl'J 1"'. ,o 
11,,.n H1 ;79 

l .18 -7. 'J1 
]0.51 z,..,n 
Z6.Zb l'I • 3f) 

1CJ.8b 
l ,. 311 

., 3 5 3 
l,, l~ 16 H 

H,1!2 ... oo u.az ,,.oo 
11. 118 3Q,CJI 1?.H 3'1.5b 
1, 'lb -CJ,30 -.q] -12. 3b 
"·"z , ,·87 8.,1 '5.51 

78, 31 1,.10 z~ ,en Ho'l.11 

b,111 ,. '17 
18,3b 1 ,,, 53 

' l ' l 
1" l,, 15 15 

11',llb l!H,O:J 11'.'I', 15,.00 
10,.z1 lH,'12 100.32 lH.01, 
-~.,o -lZ,b' -l'l.,b6 -12, II~ 
4,:), ~~ Zl. QA Zl, ~5 211,,,, 
38. ~ 7 lb. ]It 21,H Zl,QJ 

U.5Z ll,83 
18, 7Q 10, O..CJ 

' 3 ., 3 ., l 
17 lb 1, 18 H lb 

H,AZ ,,.,:,o 3Z.~Z t,4,00 31.8Z ,,,,oo 
30, 16 ,,,,63 31 .l>O ]8.74 1,. \f> IQ, Z'l. 
-5.~5 l. ltZ -3. l,'I -ll.9b -H.13 -,b, H 
5,2, 11. 30 CJ.76 11.e, 7.82 Qol) 

lb.92 25. 32 10, 1U 30,60 ,1,01 t,7,52 

~.2z 1,blt '5,13 
Z l, 7,, Zl, 7Z 2 7, 10 

.. 1 " l " l 
17 17 H 111 1'1 17 

11•.~b 1,,.00 11",'lb 1,,.00 11".86 1,,.ou 
104,76 13t-.l5 q~.11 113,'5'1 

"" • ?8 '"·"" -~.1'1 -11.,b -11.19 -11.7, -,o.,5 -'50.22 
lit, 16 ?l. H z,."' )4·"' 3~, 35 3A, 1l 
2 3 .ob l 5. 6'5 27,111 25,Q] '56. lfl 50.50 

11.z, 10,H 21.,e 
Q, 31 Q• 3A ]8.0'5 
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TABLE 25. 
•~VIQ~~·~~Tll ~O~ITO~l~G ANO SUPPl)qT lA~OPlTORt 

OFFICE 'lF AEHACICH l~I) llFVHIIP"F.NT 
ENVIR'lNMENTAl PPJfFCf!O~ AGENCY 

••a ~•T~IJO VALIDATION iTUOY-~Pl 0 ESTICIO£S,PC8~ , 

~TATJ~r,r.•l SU~4AAY FOR ll!IJCl'lA ,z~ .. ANllY~ES ~, WAfEI! TYPE 

lllTER ?. 4ATER 3 I/ATE!! \ 

I• V SI PAGE ,1 

ll&IEP 5 IIA TEA b 

---------------------------------------------------------------------------------------------------------------------------------LOIi 'l'JIJOfN PAIi! ' 1 ' 3 ' 3 5 ), 'j 3 ~ 3 
NUMflfP 'lf OAfl POINTS 18 'f! 1'> lb ,~ 17 11> 17 H lb H 15 
TRUE VALUE UG/l 17.39 z1.~o 17.19 Zl. 1,0 17.19 21. bO 17. 39 21,bO 17,)9 21.bO 17.39 Zl,bi> 
11ElN AECOVEl!Y l '5 • 39 l~. l'> l'>. ~ 3 17. ~B l'l.'H 17, 25 14,25 17.7b 11., 5 1,.45 ~.lZ 10,28 
lCCURAC'I' AS t REL ERROR -11.,z -1'·"' -1, '.!2 -19.99 -8.~l -ZIJ.15 -lB,05 -20,0'1 -H.1 e -n.H -5).31 -,2.,2 
OVERALL ~TO D~Y CS) b,'JZ 6, ;> l 'l,•n 1,95 b.f!J \,9) 3,z, 3.~7 Z,H l.Zb 1,13 b. 39 
ovEA&LL REL sTo nEV, r •z.,o 3,.111 1~. 10 ZZ, 118 ,1.29 79,60 Z?.81 ZZ,14 21.:lcl 15,b) H.53 1,z,2•, 

HHGLE sro DEY, CSRI ... 03 3,0Z z. 5~ 3, 2' l I. I 9 3,Q~ 
ANALYST REL DEY• l z•.o• 17,72 15,37 ZO, H 9,lb ft 2. 58 

-------------------------------------------------------- ·---------------------------------------------· ----------------------------11ED1U11 TOUOEN PIIP 
NUll~ER OF oar, POINTS 
TRUE VALUE UGH 
~EAPI RECOVERY 
ACCURACY AS t REL ERROR 
OVERALL STD DEV ISi 
OVERALL •El STD DEY, I 

SINGLE STD OfY• (SO 
ANALYST RH DEV, f 

HIGH TOUOEN PAIR 
NU118£A Of OITA POIPITS 
TRU~ VALUE UGH 
IIEAN AECIJYFl!'I' 
ACCURACY AS f RFl FRIIOR 
OYFlllll ~TO DfY IS) 
OVE~lll REL STD DEY, t 

SINGLE HD DEY, ISRI 
ANALYST REL nEv, , 

WATER LEGENO 

------------
l - OISTlllEO WATER 
2' - UP WATER 
) - SURFACE WATFR 
4 - WASTE WATEP 1 
5 - WASTE WlTER 2 
6 - WISTE 1/lTER 3 

" 17 
52. 111 
43.91 

-15,114 
fl. 70 

19,82 

z 
17 

llb ,96 
7Z.19 

-lfl.98 
11, 89 
lb,46 

b .. b 4 
I" 17 17 ,,, 

f,4,1110 '5?. • 18 b4,80 52. H 
41!. , .. 4' • '>8 51',.90 41,27 

-z~.Ol -18.?1 -12,19 -zo.n 
16, "" CJ.Db 1,:.3z 9,55 
3ft •? • n.,, 21,b5 ? 3.,,. 

10,69 1.,~ 
23, 13 15,16 

\ ' 1 z 
17 lfl 17 17 

lOB,00 ll'-,116 1011,00 8!,,16 
ao.oo 77,PO fJ 7, 32 70 ,ZfJ 

-2'1, 91 -10,'53 -19.14 -19.lfJ 
1'1,7,, tl ,',7 zo, 86 13, C'.> 
21 ... , l ... 1,. 21. 69 111. ;o 

10.z, 10,9\ 
13. ',b 13.22 

f, ,. b ,. b 4 i, 
17 17 17 17 15 16 lb 

64,AO 52.18 64,PO 52,18 ,,,.~o ,z .1' ,,,, B~ 

~0.91 •z.91 ,,. bl 311,111 ftb, re ZZ,94 zq, ,.8 
-21.',0 -17,,,5 -15,71 -n,z, -27.93 -5b,04 -5•, 51 

1 l. 31 9,11 10,39 6.07 12.u 11,9? 11.11 
21, • I l 21.1'>8 19,03 21,118 Zb,6'> 5?.zq 

4 "· '" 

"· 8', 7. '' 
7,03 b,16 

l0,ft9 15, Z 7 16. ~ I ... ,. 78 

1 z 1 ~ I z 1 
17 17 lb 11 17 1' l) 

10~.oo llb,116 101),0() 1)6.96 108,1)0 llfl,QI) 108,00 
f! ,. f)~ 79,711 93,58 b'5,0Z 79.77 .. 1 • .,,, 

"· 51 -N.,z -e.B5 -1 l. H -25.Z• _,,,.14 -51,75 -4fJ, '>l 
20,37 18 .52 15.59 11, 13 l 7, 3~ 1".15 17.911 
21. 7l 23,H> l 6, bb 18,04 Zl,77 33. 7Z JZ,•1 

11, 77 9,12 10,,s 13, 7J 
H,ft1 10,55 H,4'1 211.11 
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TABLE 26. 
~~vtqoN,ENTAL ~f]NJTO~l~G ANO su 0 ooor LAqO•ATOPY 

lfFICE OF llfSF.AIIC~ •~a OfVELOD-[NT 
E~VIR1N-CNTIL ~P'lTtCTION AGENCY 

FP, ~FTHOO VILIOATl~N STU'>Y-~DI PFSTICIOES,PC~S b 

ST&TTSTICAL ~U .. ~AR1 F~A AR~CL~D 1260 ANALYSES RY VATER TYPE 

11& TER l ll&TER 2 IIIT~R 1 VATED lo 

I,~ ~1 PA;c 57 

ll&TtR 5 tlATER b 

-----------------------------------------------------------------------------------------------------------------------·----------LOV Y'JUDEN PAIR ,. 3 ,. 3 ,. 3 ,. 3 ,. l ' l 
NU~~FD OF O&TA POINTS u, u 1 o; 15 H 15 l" l'> 1, 16 1" I lo 
TIIUE V&LUf UG/l H.H ]', ... , ,., ... 1 3'>.8] lo2.H 3boP3 42 • lo l '1b.8l Ho'tl 36, "13 ,2 ... l )b.~3 
l'IF.&N AECIJVEU B.03 21.,1 37.09 12,U 38.21 ~,.. ,z 19.ZII 30, 58 llo'tl 29,0l 21, 31 20.8} 
ACCURACY AS! DEL (RROP -22.11 -2,.1,. -IZ,'13 -12.bl -CJ. 71 -b,'8 -7,38 -lb,99 -z'5.•n -Zl.91 -lo9, ,,, -,1.21 
OVEPALL STD OEV IS I s.10 ,. "9 ,.~1 8,99 ', 'l l 10. lo5 17, 70 9,9'9 7, )'I 7.2'J tz.37 7,98 
OV~IIALL DEL STD OFV, t 2'5,13 11.n n.n 27.9'> Z0.9) 30,26 32 ,3,. 32,50 23.'H 2'5 ,67 ,e .ot, 38, ZZ 

SINGLE STD DEV, I SR I ,.011 ... 9'5 -;. 5'; 6.17 ... 39 
"'· 2" ANAL Y5T REL DEV, ' 13, '50 1",29 Pl. 2~ 17. 66 1',. 7'5 l~,Cb 

l'IFDIU~ YOUOEN PAIR 1 ' l z I 2 1 2 l 2 l z 
NU"8ER OF DATA POINTS 16 1, 1, 1' l'5 1' 16 lb 11, 16 H 13 
TRUE VALUE UG IL 127.ZZ 110.,0 1Z7,'2 uo.,o 1n.u 110.50 1?7,22 llD,'iO 121.zz 110,5() ll1. Z2 llCi, ,o 
l'IE.,. REC'lVERY ,2.112 n.,~ 1Dt ,,z 111.n 10,.91 911,27 99,t,0 '17,62 102.10 '11,0'> 11,H 71.Qb 
ACCURACY AS t •EL fRROq -3".90 -2'1,7'1 -20. "" -11. 31 -11.,~ -11,0b -21.72 -11.6• -1<1,IZ -17.59 -,3.77 -Z9.'t't 
OVERALL STD OFV ISi H,9Z 2'>," ),.'57 ZS,b'> 10., ~ I e, 9b 25,52 2 7, 8'1 31,3q Z2.76 35,bq 20,98 
OVERALL REL STO DEV, '- lo0,96 H,111 )~ ,03 31, 38 211,73 19,?9 25,62 211,57 30,51 21o,99 't9.88 Zb,'H 

SINGLE STD DEV, ISRI 17,63 17,6Q 16, 21o 11. 9z 1",39 111.111 
A'IU YST RH DEV, t Zl,911 H,3' 15.99 14.12 1,. "" h,32 

-----------------------------------------------------------------------------------------------------------------------· ----------HIGH YOUOEN DAJD 
"U~llfR OF DATA ,otMTS 
TIIUE YAL•JE UG/l 
14tAN RECOVEl!Y 
ACCURACY AS! PEL F.IIROII 
OVF~All STO DEV 151 
OVEIIAll REL SfD DFV, 1 

SINGLE HII DEV, I SIi i 
A~AL YST REL DEV, t 

IIATFR lEG£14D 

------------l - DISTILLED IIATER 
2 - UP IIATER 
3 - SUIIFACE VATFR 
't - WASTE IIATfP l 
5 - WASTE ll&TED Z 
6 - ll&STf WATEP 3 

6 ' l'j 16 
25' ... , 2z,.1111 
181o,63 H5.,Z -21.,, -H,20 
49,o, s,.t! 
21'1,'57 3r,. '5 3 

30. 27 
18, 15 

., 
' 6 

1'> 1, 1, 

~"'·'' ?Z0.'19 2,, ., 5 
~00,H us.,o ZH.07 
-21.211 -20,63 -15.87 
6\.~0 ,o.o, '511,75 
,,.10 211,'3 Z7.4't 

)'>, 09 
19.21 

5 ,, 
' b ' 6 • l't lb lb 1, 16 1' H 

220,99 2'H,~5 220,99 2,,..,,' n0,99 2,, ,'t5 22(i,9Q 
19b,'t7 zo~.38 IB.Z't l 90, 11;3 117,116 11,. l',9 10'5,H 
-11.10 -19,28 -21,61 -2,.011 -19.52 -47,07 -'2.Z'I 

60,89 51, 't l lo8.?b 75,7C ,0.61 61,81 ,e.r,1 
30.119 B.03 27,86 39,71 211.,,, ,., • 119 55,M 

2'1,99 ll, 38 26.03 21,5b 
l"· 61 11,2'1 H.13 17,96 



TABLE 27. ESTIMATED PERCENT RECOVERY FOR VARIOUS WATER TYPES AT MIDRANGE CONCENTRATION 
Percent recovery 1n given water types 

Laboratory Finished Industrial Industrial Industrial 
Compound Midrange Qure drinking Surface effluent 1 effluent 2 effluent 3 

aldrin 3.2722 82 82 84 78 74 32 
a-BHC 2.215 85 86 86 86 85 63 
8-BHC 5.007 82 88 83 82 86 66 
y-BHC 1.908 79 78 81 83 79 61 
o-BHC 3.352 83 82 .82 77 85 65 
4,4'-00D 12.38 86 88 89 96 85 59 
4,4'-DDE 5.575 88 84 86 90 76 50 
4,4'-DDT 12.92 92 91 94 92 76 50 
dieldrin 6.81 90 88 85 88 89 55 
endosul fan I 7.33 98 90 95 95 89 58 
endosulfan II 8.135 97 89 86 101 90 68 
endosulfan sulfate 16.78 89 87 87 91 81 60 
endrin 12.375 89 89 85 87 89 55 

V, heptachlor 1.833 71 78 76 68 62 27 V, 

heptachlor epoxide 3.746 92 85 87 86 89 54 
chlordane 30.745 82 78 80 81 74 42 
toxaphene 225 81 84 80 80 73 43 
Aroclor 1016 49.25 82 86 '82 83 77 52 
Aroclor 1221 107.45 97 85 '86 90 81 59 
/\roclor 1232 104.9 101 93 101 95 93 57 
Aroclor 1242 59.5 94 98 94 100 91 54 
Aroclor 1248 85.2 98 92 88 92 86 52 
Aroclor 1254 62.7 79 85 80 86 72 48 
Aroc.l or 1260 145.4 69 81 86 81 79 56 



for heptachlor from industrial effluent 3, 27% at the midrange, with no 
apparent explanation available, 

The multiple-compound pesticides, chlordane and toxaphene, had 
midrange recoveries ranging from 80 to 86% for the first four Mater types, 
73 and 74% from industrial effluent 2, and 42 and 43% from industrial 
effluent 3. The midrange recoveries for the PCB forrru lat ions ranged from 
69 to 101% across the first five matrices and from48 to 59% from 
industrial effluent 3. 

PRECISION OF THE METHOD 

The precision of the method is estimated by calculating regression 
equations for the precision components versus the mean recovery. In each 
case, the overall standard deviation (S) and single-analyst standard 
deviation (SR) have been expressed in terms of relative standard deviations 
at the midrange concentration for illustration purposes. These are shown 
in Tables 28 and 29, respectively. 

The overall relative standard deviations are reasonably consistent 
over the first five water types and higher in industrial effluent 3 for all 
three groupings of substances. The higher standard de~iations in 
industrial effluent 3 result from the varying ability of the analysts to 
deal with the emulsion. The overall relative standard deviation at the 
midrange was from 16 to 45, 19 to 36, and 14 to 40% for single-compound 
pesticides, multiple-compound pesticides, and PCB formulations, 
respectively, for the first five matrice·s. In the third effluent, they 
ranged from 26 to 91, 43 to 44 and 36 to 55% for the three groups, 
respectively. 

The single-analyst standard deviations were consistent with the 
overall results. For these, the ranges were 11 to 33, 10 to 31, and 12 to 
28%, respectively, for the single-compound pesticides, multiple-compound 
pesticides and PCB formulations in the first five waters. In the sixth 
water, industrial effluent 3, the ranges were 13 to 58, 24 to 33, and 17 to 
43%, respectively. 

COMPARISON ACROSS WATER TYPES 

The summaries of the effect of water type on the results obtained are 
presented in Tables B-1 through B-24. A significant F-statistic was 
obtained on a 11 of the substances studied. Inspection of the contrasts of 
the waters versus the laboratory pure water revealed that the only 
significant effect was the difference in intercept, or recovery, between 
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TABLE 28. ESTIMATED PERCENT RELATIVE STANDARD DEVIATION FOR 
VARIOUS WATER TYPES AT MIDRANGE CONCENTRATION 

Overall RSD for given water tl~es . 
Laboratory Finished Industria Industrial Industrial 

Com~ound Midrange ~ure drinking Surface effluent 1 effluent 2 effluent 3 

aldrin 3.2722 20 21 19 23 28 64 
a-BHC 2.215 23 21 21 30 19 32 
a-BHC 5.007 32 27 26 24 27 26 
y-BHC 1.908 24 23 20 13 16 30 
o-BHC 3.352 26 31 32 34 26 34 
4,4'-DDD 12.38 26 23 22 21 19 43 
4,4'-DDE 5.575 26 21 21 21 23 47 
4,4'-DDT 12.92 29 32 26 27 26 56 
dieldrin 6.81 18 19 26 16 15 39 
endosul fan I 7.33 19 16 25 12 19 47 
endosulfan II 8.135 45 33 27 39 31 66 
endosulfan sulfate 16.78 26 26 23 41 31 39 

u, endri n 12.375 26 22 34 32 28 49 ......, 
heptachlor 1.833 20 27 26 25 36 91 
heptachlor epoxide 3.746 23 23 20 18 19 36 
chlordane 30.745 19 28 19 36 25 43 
toxaphene 225 20 21 24 22 24 44 
Aroclor 1016 49.25 16 15 16 14 20 47 
Aroclor 1221 107. 45 34 36 40 28 37 55 
Aroclor 1232 104.9 34 39 34 34 39 52 
Aroclor 1242 59.5 24 22 29 25 20 36 
Aroclor 1248 85.2 25 24 22 19 27 49 
Aroclor 1254 62.7 23 20 22 20 22 40 
Aroclor 1260 145.4 36 32 26 27 31 44 



TABLE 29. SINGLE-ANALYST PERCENT RELATIVE STANDARD DEVIATION FOR 
VARIOUS WATER TYPES AT MIDRANGE CONCENTRATION 

Single-analist RSD for given water ti~es 
Laboratory Finished Industrial Industrial Industrial 

Com~ound Midrange ~ure drinking Surf ace effluent 1 effluent 2 effluent 3 

aldrin 3. 2722 15 13 14 16 22 37 
a-BHC 2.215 15 12 19 25 15 14 
a-BHC 5.007 22 13 17 17 18 13 
y-BHC 1.908 15 15 12, 12 10 22 
o-BHC 3.352 21 17 19 21 18 24 
4,4'-DDD 12.38 19 14 17 20 11 25 
4,4'-DDE 5.575 14 14 13 22 21 27 
4,4'-DDT 12.92 20 19 16 26 17 30 
dieldrin 6.81 15 15 22 17 14 27 
endosul fan I 7.33 11 13 16 12 12 20 
endosul fan I I 8.135 33 21 24 17 14 17 
endosulfan sulfate 16.78 15 15 13 30 26 20 

u, endri n 12.375 22 18 29 27 22 29 
CX) heptachlor 1.833 13 18 18 18 26 58 

heptachlor epoxide 3.746 15 16 13 15 17 22 
chlordane 30.745 13 18 12 31 15 33 
toxaphene 225 10 12 20 14 18 24 
Aroclor 1016 49.25 13 15 12 13 20 34 
A roe l or 1221 107. 45 28 28 26 16 26 43 
A roe l or 1232 104.9 19 26 23 25 23 24 
Aroclor 1242 59.5 13 13 15 8 12 17 
A roe l or 1248 85.2 17 17 12 13 12 35 
Aroclor 1254 62.7 18 14 13 13 15 25 
Aroclor 1260 145.4 20 19 15 13 14 19 



the laboratory pure water and industrial effluent 3 for 15 of the 24 
substances studied, 

The conclusion from this evaluation is that the variability among 
analyses was equivalent across all water types studied and that the 
accuracy was equivalent in five of the six waters. It should be noted, 
however, that the industrial effluents were selected on the basis of a low 
background of interfering compounds and as such do not represent 
wastewaters in general. 

METHOD EVALUATION 

The accuracy of the method as determined from the collaborative study 
data can be compared to the results obtained during the development study 
on methodology [10], In the wastewater application phase of that program, 
data were obtained on five industrial effluents, three of which were 
similar in character to those used in this study, i.e., providing a low 
background of interfering compounds, These are identified as wastewaters 
1, 3, and 4 in that report. For purposes of discussion, the study 
compounds can be classified into three groupings: single-compound 
pesticides, multiple-compound pesticides, and PCB formulations, 

In the prevfous work, performed by a single laboratory, recoveries of 
the single-compound pesticides were generally near 100%, with ranges of 91 
to 100, 79 to 102, and 82 to 101 for the three similar wastewaters. In 
this study, the recoveries were similar for industrial effluent 1 (68 to 
101), slightly lower for industrial effluent 2 (62 to 90), and lower for 
industrial effluent 3 (27 to 68), The results for industrial effluent 3 
were consistent with the preliminary evaluation of this matrix by this 
laboratory, however, in which recoveries were consistently obtained near 
the 60% level. Lower average recoveries were obtained on the multiple
compound pesticides, around 80% for industrial effluents 1 and 2 and 34 and 
54% for industrial effluent 3 compared to recoveries at or above 90% in the 
previous study. 

For the Aroclor formulations, the results were similar to the 
developmental work. In the previous study, the recovery of the Arocl ors 
ranged from 92 to 104 and 92 to 103 in two of the wastewaters, and a 
recovery of 99% was obtained for Aroclor 1254 in the third, the only 
formulation tested in that matrix. While the range of values was wider (81 
to 100 and 72 to 93) in industrial effluents 1 and 2, percent recoveries in 
the high 80s and low 90s were common. In industrial effluent 3, recoveries 
of 48 to 59% were obtained, which represented the lev~ls expected from this 
effluent in normal performance of the method. 
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In a previous study, method detection limit (MDL) was determined for 
18 of the 24 substances in interference-free water (IFW) and for 15 of the 
24 substances in two industrial effluents, using a procedure specified by 
the Environmental Monitoring and Support Laboratory. In this procedure, at 
least seven sample replicates containing the compounds at concentrations 
near-the estimated detection limit of each were analyzed by Method 608. 
The standard deviation of the replicate measurements was calculated and 
multiplied by the Student's t value appropriate for a 99% confidence level 
with n-1 degrees of freedom (3,143 for seven replicates) to give the MDL 
value, The MDL values obtained are given in Table 30. Also shown in Table 
30 for easy comparisons with the MDLs are the lowest concentrations used in 
the interlaboratory study. Due to circumstances which could not be 
controlled, it was necessary to choose the spiking concentrations (Youden 
pairs) used in the interlaboratory study before the MDL studies were 
completed, As a consequence, the spiking concentrations in industrial 
effluent 1 (the water with the highest background) were either lower or 
higher than would have been chosen, in some instances, if the MDL data had 
been available before concentrations were selected. For example, the 
spiking concentrations for y-BHC and heptachlor are, respectively, only 1.7 
and 1.3 times the MDL values, but the spiking concentration fof endosulfan 
II is 252 times the MDL figure. In most instances, however, the ratio of 
spiking concentration to MDL value lies between 5 and 100, which is 
considered an acceptable range, In any event, the results obtained in the 
study are not adversely affected by the several extreme ratios noted above. 

In conjunction with the MDL determinations, analytical curves for the 
single-compound pesticides, chlordane, toxaphene, and Aroclor 1242 were 
determined from duplicate sample analyses at five concentration levels 
chosen in conference with the project officer, Essentially linear 
responses were observed for all of the substances except s-BHC, endosulfan 
I, toxaphene, and Aroclor 1242, At concentrations within the ranges used 
in the interlaboratory study, the nonlinear responses of these four 
substances could significantly affect the results obtained unless the 
analyst constructed his calibration curves precisely or diluted the 
extracts, before analysis, to a point within the linear segment of the 
analytical curve. For these four substances, the response factor obtained 
at the low end of the concentration range coul.d have diminished at the 
upper end by as much as 20% for B-BHC, 10% for endosulfan I, 20 to 25% for 
toxaphene, and 30 to 35% for Aroclor 1242. However, the recovery data for 
the three concentration levels studied show similar values, indicating that 
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TABLE 30. METHOD DETECTION LIMITS AND LOWEST CONCENTRATIONS USED IN STUDY 

Substance 

aldrin 
a-BHC 
e-BHC 
y-BHC 
o-BHC 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
dieldrin 
endosul fan 
endosulfan II 
endosulfan sulfate 
endri n 
heptachlor 
heptachlor epoxide 
chlordane 
toxaphene 
Aroclor 1242 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

MDL I µg/L 
Interference Industrial Industrial 
free water effluent 1 effluent 2 

Q,004 
0,003 
0,006 
0~004 
0,009 
0.011 
0,004 
0.012 
0.002 
0,014 
0,004 
0,066 
0,006 
0.003 
0.083 
0,0l4 
0.235 
0.065 
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Q.055 
0,184 
0.059 
0.283 
0.062 
0.031 
0.038 
0,049 
0.017 
0.061 
0.009 
0.300 
0.079 
0,338 
0.148 

0,005 
0,013 
0.011 
0.007 
0.023 
0.029 
0.008 
0,030 
0.010 
0.056 
0.013 
0.262 
o. 031 
0.009 
o. 021. 

Lowes·t 
concentration 

µg/L 

0,944 
0,470 
0.864 
0.476 
0.944 
2. 46 
1.31 
3.64 
1.32 
1.26 
2. 27 
3.86 
2,15 
o. 4l6 
0.872 
8.5 

47.0 
13,0 
10.2 
23.9 
24.8 
16.4 
17. 4 
36.8 



problems associated with the nonlinearity of response of these substances 
were handled in an effective way by the participating analysts. 

The most ·frequently mentioned trouble spot in the method involved the 
Kuderna-Danish apparatus. The temperatures given in the method were found 
to be too low to accomplish the concentration steps in the prescribed time, 
and:most analysts who reported this problem had not given sufficient 
importance to the description in the method that the balls in the Snyder 
condenser would actively chatter at the proper boiling rate. Several 
participants lost samples rather consistently through "explosions" due to 
the sudden vaporization of a superheated portion of the extract. This 
occurred in some instances with enough violence to break the glass 
apparatus. An instruction is needed in the method as to where and how fast 
heat should be applied to the Kuderna-Danish apparatus. 

Several participants found the phrase "when the apparent volume of the 
liquid reaches 1 ml" ambiguous, What was meant by this phrase was that the 
final volume should be the apparent volume of 1 ml, at bath temperature, in 
the concentrator collection tube plus the liquid and uncondensed vapor in 
the flask and condenser amounting to a final volume, at room temperature, 
of about 5 ml. To achieve a final volume of 1 ml at room temperature, as 
some did, probably caused excessive losses in the concentration step, 
Excessive losses may have occurred, also, when some analysts maintained the 
stated bath temperatures for several hours in order to a chi eve adequate 
concentration. In order to do this, they had to ignore the estimated 
elapsed times given in the method for satisfactory concentration, 

The Florisil cleanup step proved troublesome to several analysts who 
reported that they could not recover the substances from the column as 
stated in Method 608, using the elution mixtures and volumes given. These 
problems could result from a variety of indiscretions: failure to use PR 
grade Florisil, failure to heat the Florisil as prescribed, failure to use 
the Florisil immediately after removal from the oven, failure to use a 
column of the proper dimensions, failure to use proper drip rate, failure 
to use ethyl ether containing 2% ethyl alcohol, and failure to guard 
against evaporative losses after the elution mixtures are prepared. 
Admittedly this is a step requiring much care; however, when due care is 
exercised, previous experience at this laboratory shows it to be very 
dependable and to give very reproducible results, 

The use of the mercury to rid extracts of elemental sulfur [11] was 
reported to be ineffective by a few participants. Our experience is that 
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erratic results are sometimes encountered with its use but that it i~ 
better for general use with the large number of compounds involved in this 
study than are the known alternatives: acid-washed copper strips :[12] and 
tetrabutylarrmonium sulfite reagent [13], 

Other difficulties arose that could be problems associated with any 
interlaboratory study of any analytical method, Some particiants prepared 
standards inaccurately, performed calculations incorrectly, transposed 
digits, and at least two participants submitted data summary sheets for 
substances other than the ones given in the headings on the sheets, 

Participants were invited to provide comments about Method 608, Many 
comments were releated to the trouble areas mentioned previously, Some of 
the comments pertaining to other aspects are interesting from their human 
as well as technical content. For example: 

1. The method is too labor intensive. 

2. Better quality control should be specified. 

3. It is a good state-of-the-art method. 

4. Spiking concentrations were inappropriately high with respect to 
what would be expected in wastewaters. 

5. The atmospheric pollution from all of the Kuderna-Danish 
evaporations across the country is unacceptable, 

6. Should correct results by applying recovery factors, 

7. Should incorporate internal standards which elute in the 
fractions taken from the Florisil column. 

8. Should give more detailed instructions, especially on how to 
preserve standard solutions. 

9. Recommend different solvents, different analytical column. 

· 10. The method is complete, concise, lucid, and relatively simple to 
follow. 
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1 ·" 
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82 I 1, '1 z.o, 1.cn 1.10 1.lfl 1.n l,18 z. 18 1.76 1.10 0,81 • 
• • REJECTEO 

WATER lfGEND 

-----------1 - DISTILLED VATEI 
2 - TAP VATER 
l - SURFACE WllEt 
I - VA~TE WITEI 1 
5 - WASTE VITE- Z 
6 - VAST( VATER 3 
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oFqcE 0~ HS<aqc-i INIJ "EVEL(lftHENT 

E'IVTRON"ENTAL P111TECTTUN AGENCY 

cp• ~•THOD V&LIOATl'lN ~TUOY-~PT DfSTICIOES,PCIIS 1 

0111 n&H FOIi RE TA-RHC A'lll Y~H BY IIATEII TYPE 

WATER 1 IIATE R 2 WATER 3 WATEII ,. ll&fER ~ HHR I') 
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C, ·"' 110, 0,7' 0.,1 :,, '" 1,80 o.91 l,58 C, 79• 1),26• <',9Z 0, 34 0, 31• o, 13• 
........ e'>6 0.,1• 0,3 ... o,,,, • 0,55• o. 43• 0 • .,,.. 0.,1• 0,'>Z• t,18• C, 32 • 3,H• 0, 7.,, 
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Al4 1, 30 0. ,11 1,01 0088 1, 2? 0,CJC 1,08 11,'1'1 1,011 Cl, e, • • 8H 1.211 0.10 l,01 0,72 l, OCI 0,70 1,13 0,8Z 0,61 (I, 11 o. 11, o.75 
817 1, 1)7 0,11,. o.o~ 0,811 l • OD 0,80 1.0, o.11q 1.01 0,79 3,7' o. 1, ~,a ,). 1.)1 0, 79 o.5~• o, rz• Ci,"1 n,10 C,60 0.13 0.58 0,77 0, 5' O,'.,f> 
Rl'I 1. "" 

0, 9,; 1,18 1,10 l,ZH loR5• 0,88 l,Z5 1,17 1, ",. • • no 0,88 O,b, 1, OCI o.e~ l, 1>7 1),87 0,75 O,RZ 1,05 0,l'b 0.6~ 0,52 
821 1.41 1,14 1, OCI 0,80 1,01 U,88 l,H 0,95 l, 17 1.03 OoA5 o.5o 

• • R~JECTfD 

WATER LEG(NO 

------------l - OTSflllfD WATER 
z - flP WATEII 
l - SUP.FICf IIATER ,. - IIISTE ll&TE• l 
5 - WASTE IIATfR 2 
,, - WASH IIATE~ 3 



TABLE A-3. (CONT'D) 
I 'I 'i ~ I PA(;l 5> 

~~Vl.,ONKENTAL KO.HlOQlNG ,~11 SUPD ']QT lA!\OQlf;Jqy 
:JHICE ']F REHAPC4 A'l•I nFVfLOPP'PH 

fll'i ti! 'l .. 11~ NTAL PR']f~CTION AGFNCY 

~PA •ETHDD Vlll~ATIDN 5TUOY-SRI PESTIC Int S, PCB~ 

<PAW DATA FOO qE T A-AHC A~Al1S1S ~1 WATER TYPE 

;, ATER 1 I/ATER z lliT<I! l wUER ,. IIHfP 5 oAfFR I> 
"~Dl~K Y'lUOEN PAIR ' 1 ' 1 '5 1 5 l 5 1 ~ l 
TRUE VALUE IJG/l 3olt) 1,5q 1,41 z.59 ) • ,. 3 ~.5Q 3. It) z,,q 3,lt3 z,o;Q 3. It) Z,)c; 

LA~ORATOl!Y NUNBEI! 
801 3,61 z.qo ~.e, Z,3!1 ,.06 z.11 3. 7l z.11 2.110 2 ... ~ 10,50• ?.~d 
1'02 2,39 z. 1" Z,"? z.,z z. 73 1. ez 2. ,., l ,,,Q 2 ,1,9 Z .6 l 2.1oz Z, 11 
803 5,'11• ,. • 1 ... o;,110• ,.,o• 5,11~· lo• ?O• 5, .,~. ,. • l .,. 5,Z2• It•~ 8• t,, 86• 3,.,0• 
8.Jlt 0,70 1 ,Qlt z. 8!> 2,0J 1,57• 1.11 ... 7.00 1,7) 1.10• 7 • Z ,.. Z,Ol 1, 7Z 
805 1 .110 1 ,6!) 1.,~ 1,1>0 1, 70 1, 30 C,'1,• 1.~o• 7, ZIJ 1,10• 1. n• .l,70• 
~Of- l,5Z• lo!l7• \. ,.,. 0,9,. 1.111• Q,•n• z. 11,• 1,02• 1,z1o• 1 .,n• 1, 11• c. 7i• 
807 1,'" 2.~') ,. 79 lt,01, 3, t,5 i,Q) t, .01• 8,08• Z,60 1 • 96 5, Q?• z.~, • ....... 
IJOB 1. 7Z 1.,, ,., .. 1,15• t, 2 ,. 1. JQ• 2,53 l,H l,H,• 1.11• l,?7 l,5Q N 
8C.Q 2,17 Z,16 Z,P Z,53 2,)9 ?,45 2,1A Z,15 l,7q Z,JQ 1.~, 2,ll 
810 3, 7Z Z,88 4, OJ 3,28 3. ,.,, 1.10 2,C.8 2,71 3,82 2.10 Z,H 1, II r 
811 Zlt,90• Zl,50• ?Z,70• 18,10• 21,,.0• n.zo• 21,,0• 19,70• 22.10• 20.10• 18,lO• 1~.1,0• 
e12 2,89 2,51 1 • ,,1 ? , 1 7 3, 3? ? .~ A Z,Bb z. lob J •• ,, 3. :)'5 Z,H 1,76 
~13 2,69 1,9'1 1, 0'1 Z, l5 2,bl z.n z. 91 Z, Z 1 Z,5Q Zoll Z,Jl 1,75 
~H l,O'I 2,37 1,H z.,, 2.1~ •,39 3,ZO Z,55 3,ZO z.z .. • • 
Al6 z. ez 2.01 l. ,,, •• ~9 2. '1,, 1,62 C • 92 Z,5Z z. ,o Z,38 Z,31 2,JR 
817 z. 2'°J Z ,91 2,11 2. ,,, Z, 17 ,.oo 2,lQ • 2, 19 Z,5' Z, 6Z 2,5C 
81 II 1,29 Z,O'°J 1.1~· l,A7• l. 31t 1,57 1, H 1, 73 l,ZZ 1,80 l,ZZ 1. 15 
819 ,.5) Z,6" 4,11 Z ,'11 ... !I 1• ~.09• l. ,z z ,t,I) ,.110 It .10• • • 
8!0 • 1. P. .. '3,H 1,Z5 3,06 Z,18 2,M z. 1 lo 3,05 2,52 1. 75 1,411 
~Zl 3,43 z. "" o\, 11 3 .01, Z,65 l,1f- 3, 89 3,0t- ,. • 7 3 2,75 1, 9,, • 
• • REJE'CTEO 

WAfEII. LEGfllO 

------------
1 - 01STILLEO WATER 
Z - UP WlJER 
' - SURF ACE VATFII 
It - olASH IIATER 1 
~ - WASH vnF• 2 
b - VASJE IIATEO 3 



-.J 
w 

HIGH YOUOEN PAfQ 
TRUE 'OLUF UGH 

LIRORAJrlQY '411•~ER 
ROI 
ecz 
~(,J 

80l 
805 
8CI', 
1107 
AC,8 

t!C'1 
~10 
811 
lllZ 
813 
~1, 
816 
817 
8111 
1119 
AZO 
8Zl 

• • REJECTED 

WATER LEGEND 

------------l - OlSTlllED WATER 
l' - UP WAHR 
l - SU~F&C~ WITfq 
'I - WASTE WATER l 
5 - WA~fE WATER Z 
~ - ll&STE IIATEI! 3 

OTEI! l 
3 ' 9.1~ 6 • 91 

10.10 602'> 
5.95 !I.H 

l'oR.I• 11 • 3'>• 
loR'I 1.e• 
"• 50 3.01) 
3,61>• Z.6\t 
7.0Q ,.n 
5.75 3.9l 
5.23 ,., .. 
9. 7Z 8 • .,, 

H.oo• 1,.00• ,.,~ bo5Z 
9ob) 10,ZO 
1.112 bob8 
5. 3'1 "·"'? Q.Zb bo3'1 
5.10 3.9~ 

10.60 8011 
Z,Ob l,9, 
8,32 1.0, 

TABLE A-3. (CONT'D) 

CN\I fQ<1"'1F'lf Al ~"'IIT~Pf~G l~O SUPPOPT LA~ORAfQijY 
~FF ICE ~r l!fS[Al!C-i A'l'l orvrLnP~FPH 

E'l~IR1N~ENTAL PRJTECTIO'I AGENrY 

cp4 "ETH"O VALIDATI~'I STJOY-5Q( PE5TIC1Df5,PC8S 

RAIi l)lU Ji)I! IIF u-,HC lULYSI5 AY IIATEI! TYPE 

IIATER z IIATEI! 3 WAT FR ,. 
3 ' 3 ,. 3 ' 9. l '5 b.'11 11.1, b.QI 11. l ~ b.Ql 

9.,, • 9.'1!1 • 11,. 10 I'>. 50 
I'>. 10 r..15 l'>.'11 5.9,. bo I 5 5.1',l 

Iii•~.,• lZ .e:i• 15.50• 11. l>O• • 11.1>0• 
,.1,:, 3.17 ,.10• z .110• 1>.21 5.13 
7ol0 z.,o ,.10 1.20 1>.~o• Zo'IO• 
~. 01 t z,11• 3,3 7 • Z.5t,t 3, 71,t Z.H• 

1n.~0 R ofl5 b,88 fl• ,5 11'>, 70• !>, 8 3• 
.... , 1 • ,.,1• 5. ~I,· 1.10• 7, 13 3 .18 
~. 711 loll> b,01 ,.,,,I', 5, 7', lo5l 
o.u ., . '" 10.51) '>. AZ 7, 7t, 

5 ·"' H.Z'l• 10.10• 33,,,o• 29.eO• 30,1:l• 25,l(it 
7. 7l .,.1,5 8.b3 ,, o 52 IZ.70 I',• 7 3 

10. RI) 'loZZ Q,55 ~. "l 11.1,0 8,35 
1.,, 1,.33 7. 71, 5.75 l9olOt I, .J3 
7. ,,, 1,.0, 7,Zl !l,ZO 7.50 5.,9 ,.10• • 1.8J 5.5b ~.83 5.36 
,.91• ).57• ~.51 1,,,, 5. H ,.b1 

10. fo 1,.1,~ 11.50• ,.45• 7,07 5o7l 
7,bO lo.06 e.,3 3.1, 1.z1 l. 7 3 
9. l7 ,.zq 9,10 ~.,iz Q,5b 7.H, 

I 1 ~ SI P &r, ~ oO 

IIAT[Q ~ HTEII " 3 ' 3 ' 11.15 t, .11 I c;.15 f.o91 

7.8, 5.,n 5.l& t,.1',3 
7.Jli I', .OA , • 3 7, ,. 3l 

1 ... ,,,. 11. 5'>• l 3. 'Iv• l C. • 5.., • 
1.95• 1.95• t, • 01 lo 9 ~ 
3, 'iO , • l') Z, ~'1• 3.50• 
3.e,• Z.15• Z,P!t z.n• 
1,9l A,75 11. 5J• 11.Jv• 
3, 70• 3. Zfl• 6, (.10 3.ZC. 
5.00 3.77 t, • A:1 3 • 5 ~ 
8, 1,7 6.28 "· ·~ 5o'18 

31. 311• 21.zo• 3Z. oo• ZZ,lCt 
11.,5 "·"" A.11 b,l5 
8, 3'> to. 10 1.111 l'.>oH 
7,63 Ii. 5 Z • • 
7,l5 '. '" 5olb ,.10 

10. 33 5 o 7f> e.11 5ob9 
5,21 3.zq ,. 37 3.qq 
Q.Z8 b.,, • • 
7.0J 5.0'1 5. Q\ Z.65 
9,115 9.Z7 5,87 '1.32 



TABLE A-4. 
I ... " ) 1 PlGf ~o 

:1VI M"'E'IT•L ,~11r1•I•G ••o ~UP•o•r LA81J••rn•r 
rJFFICf. O' 1,5r_1.qc4 6tH Of'lf l[J 0 t\PH 
('IVl'1•~['11Al ••1r;cr10• AGE'l(Y 

~·· ~·r~o~ VIL[?lTl~1 srun,-;~[ ·~sTT(IDES,•C•s l 

•l~ OATl F1• Gl,~l-AHC A•ILY~IS q, WATER TYPE 

.. TEO 1 VlfER z WATER J WATFA I ,uE• ' HHR 6 
LIJW YIJUDEII Pl!R z ' • ' 2 ' z ' z ' z ' TRUE ULUE UGIL 0.18 a.,-. o.•• o.,& o, .... o.,6 

"· ft8 
o.,6 0.18 t.~h o. '" o.•~ 

LA8DRITOOY ~u•eE• 
~01 o.z, 0.,1 o.,, J.H 0,10 o.H O.H o.~6 o. H O.H O, l .. o,i;, 
AOl o. H 0.10 0,31 0.11 0.11 'J,19 o.n 0.17 0.1~ O,'tO 0,10 O,JP, 
001 0.1~ o., .. 0, , .. 0,,., 0,1, J,4i0 (,, 58 ~.13 o. 21) V,40 C • ,., O,l9 
Al.i4i • O.JO ('1,01'1 0,41 0,01) 0,61 0.21 0,)0 0,26 o.n • C,22 
P05 0,33 0,0" o. 1l 0,22 o.n 0,21 o. ~ .. 0.21 o.]) o.zi O,U 0,15 
AOI> 0 .1 i 0,.,0 r,,~1 0,4i\ o, 4'', O,"H, 0,6Q Z.A~• • • J. 37 C,21 
007 J. TH 2,71• o •. fl~• 0,84• 7,111• 1,IH 1,25• l," 1• 0,41• 1, f'jt 0, 1't• <,, 5'5• .._., ~OA 0, 19• ?,Jl• 0,l4i• ,.z~• o.1u 'l ,?O• 0.18• 0,1'9• 0,1)• O,l.l• 0.10• 0,17• 

-I'> 80" 0, 18 o.~, o.,o o.1~ u.lQ o.56 O.IH o.B 0.19 o.59 o.i, Od6 
•lO o. 26 0.1-. o. z., O,l8 0, 11 O,Z6 o, J"j 0,61 ~.11 0,39 ~.,, o.z, 
ell z. u• z.,n• '!. , ... 1.11,• 2.z•• z.zq• l.8Qt 1.52• l ,61• t.~q· 1. ,o 1,40t 
•lZ o,zq O,JQ ,.,~ 0,4, O.H J,41 O.H "· ~o ~.,i 0.51 O,J:, o.,o 
•n t).31 o.,. 0,30 J., 1 o.n O,H C.11 ,>.~1 • 0.,1 11.H o.,s 
~H o.,z o.,, o. •o O,H • o.~6 c. Jll O.A\ 0,80• Oolb • • 
Pl6 0, l 'l • 0.70 0,4. 0, 19 J.]~ 0.1~ o.', 0.16 0,42 o. 10 o.n 
817 o.z~ o.-.~ 0,42 0,70 0, 111 I) ,41 0,44 0.42 O,Jl o.,, o. ll o.,z 
et• O.H 0 ,,., 0.,1 o,e;,; o.,~ 0 ,'; 1 0.\7 o.~2 0.10 0.56 0, J~ 0,46 
Al9 o. ,o• o.r,• o.,,. 0.1!• c.,11• 0.5,0 0.63 J,b6 o.,,. 0,, 1 • • • 
dlO o.qs• o.tz 0.1, 0 • 1 ft 0,04• .J,tz• O,IZt 0, 1•• O,OQt 0.11• n.o~• C .o,• 
8ll O.H o.,, 0,1Q -,.,, 0.1~ :) ,4 l 0,42 o.,e ~.H 0,45 o.z1 0.11 

• • P!JFCHO 

vlTEt LCGENn 

------------
- DISTlllfD WlTER 

~ - TAP WAT!• 
l - SURJACE WAHR 
, - WASTE WATER 1 
, - WASTE HTfO Z 
6 - WAST! WI HI 3 



........ 
Ul 

"EDIU" YDUOEN PA[R 
TRUE ULUE UGIL 

llBORATOIIT NUM8[R 
1101 
81)2 
AC1 
~1}4 

,c'5 
8:),. 
A07 
~oe 
809 
810 
811 
812 
1113 
eii, 
1116 

·1117 
81~ 
819 
IIZO 
1121 

• • ltEJECTED 

WAHR UGFNO 

-----------1 - O(SflllED VAfFR 
Z - UP VUEII 
3 - SURFACE IIATFR 
• - WISTE WATER l 
5 - VISTE ~ATER Z 
f'> - IIISTf IIATfR 3 

VlT':lt l 

' f, 
l,lt3 1,67 

l ,09 
1,.3 
l,OZ 
o, 111. 
1, 16 
1,71 
1,26• 
O,Al• 
1, lit 
1,0) 

• 
1,10 
'1,91 
l, 3" 
1.n 
l,H 
1 ,3Z 
1,72• 
0,11• 
1.1, 

1,35 
1 ,Ci:J 
1.0, 
0,91t 
z.e.:, 
l,61 ,. . 1'. 
0 ,f>:J• 
1. 1, 
1,H 
1.00• 
l,H 
1.1, 
l,b!, 
0,110 
l,)q 
1 ,Tl 
Z,b5• 
o. 3', 
1.2, 

TABLE A-4. (CONT'D) 

~ ... Hqn'l"f'lfoll '1n'I ffOR (NG 1'4D SIIPPOIIT l4Rr'IIIA r11>1 
~fFICE 1c ~ESElqCH A'I? OEVILJP•FNf 

E'IVJq1N~FNTAL pqJfECTlDN AGENCY 

E•~ ~c,~oo VAL[OlT[r'IN ~TU1T~>•l •ESTIC[DES,ocq; ? 

oa~ nar, FOR r-•""·-a~c l'lllTSI~ AT WlfEq TTP~ 

~HEP 2 .. ., 
l,ltl l,'17 

l,Olt 
l,ZO 
0.1, 
l, 1Z 
0,71 
l, l '5 
3. 0"• :,.-,. 
1,71 
l, Ol 

• 
l, 1 :J 
l. o:, 
1, 3'> 
0. QQ 

1.0~ 
1.,l 
1.1~· 
o.JZ 
l,09 

1, ll i).' 7 
1,3b 
l ,Z'> 
1, l '5 
l,H 
Z,81• 
3,8-;t 
1,8, 
l,ZI> 
3,50• 
1.30 
l. l'• 
l,89 
l,f>5 
1 .l'I 
1,71 
2.e2• 
0,39 
1,\9 

WUER J 
.. t 

l,lt3 1 ,'>7 

1, 11 
l. Z7 
1, Olt 
0,19 
1, 39 
1,0? 
,,11>• 
o. 83• 
l,'o4 
o. 94 

• 
l. 3l 
0,91 
1,70 
1.ie 
1,01 
l,H 
1,5,. 
o • .,,,. 
1,Z7 

l , 2 '5 
1,12 
1,30 
0,93 
1, zo 
;) ,b~ 

". 12'• 
0, 75• 
1,73 
1.30 
Z,Blt• 
1,31 
1,26 
1,70 
0, 70 

1. "" 1.n z.z,. 
0,3b• 
l,H 

IIUER It 

4 " 
l,43 1 ,.,7 

l,lb 
1, 111 
o. '15 
l. l q 
1,1" 
3, ll• 
3.~9· 

"· 39• 
1, 37 
1.2~ 

• 
I.lb 
1.22 
l, 32 
1.22 
1, 17 
1,40 
1.n 
C,JOt 
l, 15 

1,39 
0, 96 
1,zn 
1,)5 
l.t 5 
1,82 
It, 1 3 • 
0, 11• 
1,79 
I, Z 'l 
z.z9• 
l.'7 
1,24 
1,78 
0,91 
1,28 
1,1>5 
Z,1>8• 
o.n• 
1. n 

VlTEII 5 .. .. 
l,"3 1,,,7 

1, 00 
1, Zit 
1,:14 
C • 'Ill 
l. llo. 

• z.,o• 
0, H• 
1.•z 
1 ,H 

• 
1,17 
0.911 
1,51 
1,02 

• 
l,H 
1.,1• 
C,ll• 
l,Zl 

l ,IZ 
1,1" 
1,3b 
1.oz 
l,Z8 

• 
3,'1b• 
0 ,5•• 
l,lo9 
l. ,.., 
? , 1 e• 
1. •!I 
C, 75 · 
1.1, 
1,08 
1.01 
l ,t,7 
Z,'51• 
o.~e• 
1. )9 

[ • V >I PAG< ~l 

IIATER b 
• b 

1,lt3 l,!>7 

0,96 
1.37 
l,<11) 
C,1Z 
0, PO o.,~ 
l. 77• . 
o.zq• 
O,bl 
Ci, H 

• 
1,03 
O,b, 

• 
O,bl 
l.l'J 
1.2~ • 
0.1~· 
0, 75 

1,15 
1, H 
(1,91, 

Ii, 6Z 
0.1, 
0.,1 
z.oo• o., 1• 
1,H 
l,oJ9 
1, 01t• 
l,?, 
l, lot 

• 
0,5, 
C,91 
l. 71 

• o,zz• 
0,71 



TABLE A-4. (CONT'D) 
f " 'I SI DAiiE ?Z 

E'l'/10'.)'IIIIE'IUL IIIO'IITO~ING ANn SUPPORT LAAOOATO~Y 
JFFICE Of O£SEARC~ IN'l l)fYfLOPl1ENT 

ENV(O'.lN"PHll DRlfECTION AGENCY 

~DA ~~T~OO YALJnlTION STUOY-SRI PESTICIOES,PC8S ? 

OAV ~&TA f1q r.Al1~A-'l~C ANALYSIS BY VATEO TYPE 

VITEI! l HTE~ z VATEq 3 vueq .. V&HII ' ,llTER 6 
~IGH YOUOEN PAIR 1 3 1 J 1 ? l 3 l l 1 3 
TRUE VALUE Ur.fl 2.e1> 3.H ;I!• A,, 3.H Z. 8,, ).H ?. ~b 3.3 .. ? • 'lb 3.3 .. z. 'I'> 3.H 

lABOIIATroy NU11AEII 
801 1.97 z. bl 1. "" z. 71 z.o .. Z • 78 l.'lO 1.0 .. 1., 1 2 • 11, 1. '" 

2 • .,, 
'IOZ 2.,0 1.i:, z.o .. l. '>b 2. ,, .. Z.P, 1.•H z.11 z. 'It, Z.93 z.z1 Z.97 
&03 2.10 2, .. 5 ;,.n z. q,, 2. l 5 z.1,, "· 1 ca ?,58 z.z~ ,.,o lo 2'> 2.1, 
"<'" I.At 1.11 t. 'H ~., .. I. 115 z. i I, 2 ... 0 ,.11 1, 06 z. ,.,, l•R~ 1,76 
Po, 1. q .. Z,20 ?.o, ,.6, lo .. A Z • 'lO z. ll lob'l l • 9ft 1. 1r,• 1.n 3,,0 
1101, 3.11> ) • 3'1 ? • 0( 2. 71 3. o;o; z.a1 z.zz z. l'l • • 1.0, c.79 

-.J 807 'I. 91 • ... e1• ... 30• b.H• 1.1>0 8 • 3 7• ... 90• 5,98• t,,,,1• r.at• 3.10• ).bl• 

O'I 808 1 ... ;I!. 1.6 ... 1. l '> t t. 7:J • t ... ,,. 1.7"• 1, )0 1. zr,• o. l'I• l,Zlt o. 11,• l,Z'l• 
8,)'l z. ,., 3,1' 2. "' 1.0b z.,1 1.20 2, .. 6 2,10 z.H . Z, ,,. 2,2a 1.11 
1110 2 ... 5 Z,BA ;I! ... 7 2,81 2,Zl l, ft 7 Z, 1b 7., 1 Z z.01 2, 73 1. zo l,H 
811 J,Z'J• 9,,9• ?,9'1t 9.'>?• 3,01• 9,0 ... z,9z• '1,72• ". 37• q .oft• 2,75• 1,'13• 
812 Z,'i,. Z.8'> ,.-n ),6~· 2.10 l. 8 .. Z,OZ 3,1 .. z.,o l,10 1,85 Z,loZ 
Ill 3 1. 9'i z.z1 1 • 9'1 1.10 Z,17 ,, 72 Z, O'i Z,18 Z.\5 z.n 1,0\l. l ,,, 8 
81', Z,00 3,U 2, 39 2,71 2,8A 1. 5ft ?. 11 3,22 z,aq 3,10 • • 
816 1,60 2,A? 1,11, Z,67 1,76 1. "9 l, 92 ? ·" 7 1. n z.,~ l,OZ l,OJ 
817 1,10 z.n 1.1:, Z, 1!7 1, '}6 Z,30 l,Z3 Z,68 • z.1 .. • 1,811 
Pl8 2,'}1 . ] ,11 z ... '1 1.z, 2, 5l Z. 81' Z, ,.5 2,,1, Z,bb J, ll Z,"7 3 • Zft 
Al'l 5,0:J• 6,0.,. "• AB• '!>,61• s.n• 1,cz• ". '16t ~,6<t• <t,65• 5.8H • • ezo o. 61 0,84• 0, H O,bl• 0, <t9• O.<t3• 0.!15• 0 ,1>6• 0,62• 0,6!1• o.ze• o.,o• 
A?. I 2, 89 3.41 3, .,0 ~. 1'1 2.u 2 • 711 ;, • <t2 2.bb Z,3Z Z,88 1,63 l,5Z 

• • IIEJECUO 

VAHII lfGENO 

------------l - Ol~TlllEO V&TEII 
Z - TIP WATEII 
l - SUR~AC~ VATER 
4 - VASTE W&TEII l 
r, - WASTE VUER 2 
6 - WASTE ,HER 3 
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TABLE A-5. (CONT'D) 
I .. ~ <;1 Pl(;< 1~ 

•>111rq1""1fNTU "ION IJOR l"'G AN') S'JPPl)Rf ll'IUPU(lQ1 
'IFFICE OF QFSf lRC~ AN') OEIIHOPIIPH 

EN\IIRJNIIENUL PRJTlCTION lGFNr.Y 

E"l '4E'HOO YUIOlrIUI\I 'iTUDY-Slll,PESTICIDF~,PC8S 

011 nna FIJI! o~ l T A-~4C ANALYSIS H VATEII TYPE 

OTEII l WATER z IUTEQ J IIATEQ ,, ,1 A TF.11 5 ~lTi:R b 
HIGH YOUOEN PAIR 3 ,, 3 ,. 3 ,, 3 ,, 3 ,. 3 ,. 
IPUE VALUE IJG/l ,.n 5, 1'; ,.n ,,7b 4 • 7Z 5.7', "· 72 5. ?t, ,.n ~.1b ... 1 ~ 5,1'!1 

LA8011ATOQY NU~~EII 
801 ... u 5,0~ ,. • , 3 • ... 71 • 5. Zl b,59 1.,,0 4 .111 3, 17 3, 4 3 
80Z 3,27 5.3, 3,ll ,.o, 1. 17. 5.0b 3, 43 ,. • '11 ~. 73 'l,~8 Z, 81 ,. ,0:) 
POJ ,.z, 'I, Z'I ,.·"" ,.n "· z~ 5.10 • '>. 55 . ~.1, ,. • 9'> 3,'tl ..... l 
80" l,OZ 3,10 ,, .. ,. z.n Z, 31• ~.3lt 2,8b t, ,07' 0, 1111• I.'> 'It 1, '15 1,4b 
805 3,30• z.5o• 1. r.o ZoflO 1.10 Z.AO 3, 30 l. 31) 1.10 3,ZO l.6J 3.10 
80,, ... o, ,. ,8'1 ),A, 5.2'1 ~.Q~ 4, 72 3, 34 4 ,31 ,. • 3'1 5,13 3,CZ 3,7) ....., 807 'l,f>'I s.,, .,, ~' 7 ·"' 7 ,.1q 1.~z 11,30• ,. • Q9 5,4,u R.22• 7,b't lo. f')l)• 

I.O AC,8 2 ..... 3.97• 2,9n• 3,0'1• Z.99 ,. • 1't 3. lJ Z,11 2.00• z.20• l. bJ• 2 ,IJ3• 
11011 3.32 ,.so 1, bll ,. • 51> 3.81 ~.•u, 3, 70 ~ .o 3 2,111) 3. 'I 11 l, 24 3, 7'1 
810 5.,i Jo!>'I 11, ,,,. lZ,BJ• 10,70• 10,'tO• 7, 9lt 9,eo• '1.7~• 11. 110• P,24• 13,ZO• 
~ll ~1. 73• 'tl.10• Zb. Q:J• 37.bo• 2b,40• ,.,,,.o• 23,bO• ,s,eo• z~.zo• 12.10• Zl. '1J• H,2.J• 
AH ,.u ,.n ~.11 't • 7Z ... 19 5 • 42 ?. f>b 3 ,,., ~.30 ,.11 '1,01 3,85 
813 ... 21 1,81 ,.111 ,,,., '1,8't 7,8b "· ,2 7.50 ... 10 7.81 3. ti l 't.7.3 
8H 3,58 5obl 1,7Q ,. • 70 3.~~ ft, 3 l 34, 30• ,. '~o 3, 71 5,0~ • • Alfi l ... 6 3,0'1 ,,,3 ~.9') z.1, 3.04 1. b9 2.bl 2. ,&• 1.12• l. ,,,, 1.~o 
817 .. • ~ e c;.•n 2,04• • 4.6~ ., .~q ~. zq 5 ,08 5,ZO ,.90 5. 7~ !>. z l 
818 b .115 ,.,4, b.Q .. 1,'-1 b.lQ 7.19 ,,, 31 7.4~ l'>,3~ 7,25 "· 98 1.~b· 
Pl9 3.bO 3,83 ?.fl~ 1.12 1.,1 ,.bl 2,U, 3,23 2,b) 4,7~ • • l'ZO 3,17' 3, 11• 3. ,., ,.o .. 3,98 2.ro 1, 07• 1, ~ 7• l,50 Z, 17 z.v,• 1,79• 
8 ll 3, l'>Z 5.49 ... ,,0 'I• AO '1,01 , ,Q) ... 54 ,, • 5'1 3, '18 C,, 78 2.ll Z • 11; 

• • REJECHO 

WITER LEGFNO 

------------
l - DISTILLED VlTER 
Z - TAP WATER 
3 - SUIIF lCf ll&HR 
'I - ll&STE IIATER l 
5 - lll~TE Ill TEA 2 
b - IIASlf Ill HR 3 
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I 14 'I SI PA"',t ZlJ 
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"IFF IC~ IJF RE~fARCH AN1 OEYfLOP~ENT 

E'IYlll)'f .. ~IITAl PRIJTFCTlrN lGEIICY 

~PA "F.'HOO VALIOATIO'I ~TU?Y-SQI PESTICIDE~,PC~S 

OU OUA FOR "•' -'lD'> A~AlYSIS AY ~ATER TYPE 

WATER 1 ,UTi:R z V&TEI! 3 WATER ,, Ill TEii 5 lilTFII I, 

LOIi YOUOEN PUR z I, ' 6 2 b 2 6 z 6 z 6 
TIIUE VALUE UGfl 2. ,1, 1.1~ 2., .. 3,18 z. t,I, 1,18 2. "" l.18 Z, 41, 3,1'1 

2. "" 
3,18 

lA~OPATOIIY NU,.8ER 
AOl 2.,0 3,3., z.,, 3.J, ?,02 ~.P9 Z,53 Z, '15 1,511 1,112 0, 1-. 1, 1.;u 
8cz 2,H 2,t,7 ;,,oq 2,1'17 2,0Z Z, 1>5 1,98 Z, 10 1, q2 Z,72 1, 17 • 
&03 Z, 10 Z,l>O 2. ,,,, Z, 110 Z,00 Z,30 • 2,70 2,00 z,5q 1.9~ 2,05 
90, 5,Zto• 2,31 1 • .,,, 2, 71 1, 7b• l, '>A• 2,02• 2,15• C,'>7• II ,'1">• u.~? ". '1-1 
905 2,10 2,00 z.~o lo, 20 Z, 3'l Z,1'10 2,00• 1,00• 2.40 1,10 II, 91o 0,db 

CX) e06 1,82 Z.81 2,,., 3,05 2,'1 1,30 2,ZO ,.n 1, '111 Z,72 1,86 2,7() 
C) P07 l, 8'1 2,b'1 0,ll• 1,50 z,u, J,63 3,loZ Z ,0 5 Z,00 1,,1 0,,., Z, '>8 

808 l,2il• 1,6,,. 1, 1, • l,l';t 1,,0• 1 , l,b• 1, 11 • l, 3 ,,. 0, .,,,. 1, 0 Z • 0, H• o,,.,. 
eo11 2,7l 3 ,I>'- 2,A'I -.,01, 3,H• ,.11• 3, Ot ) • Q" Z,52 t,,11 1,73 1,H 
810 3,63• ,.,1• ,.nz• ,,111• 2,00 5,05 z,q1 t, ,•H 2, 6'> 3,73 1,2' 1,01 
All 211,JO• 211,10• .. ,.1,0• 27,00• u,-,o• ,11,ZO• z1o,1oo• ll,loO• z5,10• Zl,80• ?t,-.o• u,10• 
812 l, 71 z. :I'> ? • 1" 2,Zl l,CJZ 2.10 2,3A Z, to 5 

2. "" 
Z,52 1,01 1, 11 

813 Z, 5'1 3, 17 Z,30 3, 07 2. ,.., l,12 2., .. 2,51 2,37 z ,'>l 1, 2~ l,'17 
81' 3,10 1,9~ l,0'1 1,87 3,Zl• ", 111 2.110 3,1'13 3,31 3, 1J 8 • • 
811> 2,30 1,0? 2,10 2, ,a 2,21> !,b8 2, Zl Z,78 1.12•· Z,17• 0,2? c.~1 
817 Z,bZ ·2,110 2.,, 2 ,51 Z,58 Z ,'15 2,52 3,Jl Z, 11 l, "~ z. '!> 3 2,13 
818 Z, 8!J 3,211 ,.,a 2 ,97 Z,5b 3,1~ 2,~7 1, H 2, l 'J 3,0A 1, !J'. 3,uJJ 
11111 Z,6U 3. "" 

2,0b t,, 51 1. e, ,,9, l, 52 3, 7) 1,55 ",hi> 0,77 2.11, 
ezo l. "" 2.1ci 2, 20 ,.oci 1,83 Z,3J Z,3' Z,'H Z,7? 2,7' l,M o.~1 
821 2, 98 3,91 2. Ql1 2,81> 2. l,Q 1,30 Z, 69 1,08 Z,00 3 • 1 '1 1,1) 0; 11? 

• • REJECT~n 

IIATEP LECE,.n 

------------l - OISTlllEO W&TE• 
Z - UP IIATEII 
3 - SURFACE IIAT~• 
t, - VASTE wuu 1 
5 - VASTE WATER 2 
b - WASTE IIATE• 3 



0) ...... 

"fOIU'! Y'lUllEN PAIR 
TRUE V&LUf llGfl 

LARORAT'lRY NU~AE-
801 
"oz 
11c.1 
P04 
80'> 
BCb 
807 
808 

' '109 
1110 
HI 
812 
813 
814, 
81f> 
817 
~18 
Al Q 
820 
8Zl 

• • RfJHTFD 

IIATFR UGEIIO 

------------1 - DISTILLEO VATEP 
2 - UP •ATF, 
3 - SURFACE ~ATCR 
4 - v•STE WATER l 
5 - w•STE WATER Z 
h - w•STE ~ATEP 3 

IUTEA 1 
5 1 

4,Q3 b.3? 

5.'15 7,8? 
3.?!» '},5? 
4 .z:, 5.50 
0,011• 5.u., 
l,50 4,40 
4. ',Q b,11 
4,7Z ,.bZ 
z.1~· 3.3,,. 
,. 5l b,54 
b,'10• 9.011• 

<,4,50• 43.b'l• 
4 ,0'1 5.51 
4, 61 5,21 
b.OO 7,14 
4,0 .. 4.Q~ ,.,o ,.o, 
4, 5' 5,!>1 
'},12 4,0 .. 

• 5,5, 
4. ~5 b, 11 

TABLE A-6. (CONT'D) 
O\IVIOl'!ll'!E-.TAL 1'1011 ITO~ l'IG hH' Sll•PrtR T ll800TnOY 

'lFF IC~ OF RESEARCH &•ID DEVElOPP1ENT 
ENVI,ONP1FN1Al DQJfECTl~N AGENCY 

~•l ~•THOI) V&ll'>lTIOII STUDY-SRI PFSTtC1DES,PC8S 

OAII 'IUI F'lA ,,,, -001) ,,ousts 8Y V&TER TYPE 

114TER z IIATEII 3 ~l!Eq " '} l 5 l 5 1 ,..,n ,,.37 '. Q 3 b,'1 4, 93 b .11 

,. QI, '>,Zl "· bl 5.0Q 4, 77 ,,, 31 
4, ,,,. 6,04 4. ,,5 ,.,..,~ 5,ZQ 4,51 
4. Z'- 3ob0 3.80 4. ez 4.00 b.80 
,, 40 ,.~, 2, 75 • ... 11• 3,08• l,Qb• 
,,A') 4,40 3,ZO z.eo Z, bC>• 3. !IO• 
"· 11 '>, 70 4,Z3 6.04 5,e3 ,. ,<1e 
5,lZ 4 ,ZZ 5,45 7,15 3.1~ Q, ,,,. 
1,94• 3.49• 1, 50• l,ZZ• Z, 7c• z.a<,• 
a; ... 1 A,l'> b.25• 7,73• 5.85 1 ... 5 
1.~z· 11>.10• "· 18 '>,21 ... t,Q 7,32 

40,TO• 4'>, zo• 4Z,'IO• ..z.zo• 40. 1.;• ,1 ... 0• 
l, t,'I 5,53 <,,78 5 ,'111 ~.'lb b,J6 
4 •· 7'1 5 ,94 4,4'1 .,.11 4,39 5.38 
5. 'IQ '>,Zl 4,27 b. 51 7, Ole b.13 
3,'}l ...58 ,._.,., 3,95 1. 33 ., ... o 
5,17 5 .• n 5.l? 5,3Z ,.10 • .. .,., 

'. 3l 4,113 5.50 4,,,5 5,28 ~. ,,, ~.'>J ... 11 .. ... '11 ~ • 19 t, ,08 
... 11'1 5.n 3.~~ 5 .tc'> 4, 21> 5, IQ 
•.60 7,17 3,23 3.83 ~.lb b. ?6 

I .. 'i ~ I P&GL ~ ll 

,1lJER 5 ,IAHR b , l ' 1 
4,•H b,37 ,, • Q 3 b.')1 

3. zo 5,5Z l,H 4, QI, 
5,Jl 5,~,. '• 1 Q z.H 
4,00 5,JO 4,Cd ,.2 ... 
1,59• 4,35• l,8J 1.10 
4,ZU 3 ,'10 2, '}J 5,10 
,,.~8 4. 4 3 Z,22 4;4Q 
z.qz 3, l "· 1, '14 1.03 
1. 43• 1,98• (J. 5!1• 0, .,.,. 
4,51 b,,z z. ~l 3.00 
7.35• b 0 AO <, • 30 3,A3 

42,50• 4Z,7o• ,1,a,a 3'1. 10• 
t,, 21 5, Z I Z,1' 2,Z4 
3, 71 7,t,7 2. ~:, 4,bb 
"· 5d• 5,Q5 • • 
Z,59• 2,3Z• 1.33 0.99 
5,07 5,bb ,. 4'; 3.71 
4,00 ., • ~z ... 2l 4,61 
4,58 b,87 4,CZ 5.67 
... ll 5, 87 i. n z.o, 
4,33 '1,t,7 1.3') • 



(X) 
N 

HIGH YOUOEN PIIR 
TRUE VALUE UGIL 

LA80RATOIY N~•REI 
801 
802 
~03 
A04 
80~ 
BOb 
807 
808 
BCCI 
810 
811 
812 
813 
OH 
816 
~17 
811' 
Pl9 
820 
fill 

• • REJECTED 

WATER LEGfNI) 

------------l - OISTlllEO WITEP 
2 - TIP IIATEII 
3 - SURFAC~ IIATfl! 
4 - WISTE ,aTFII l 
., - WASTE WATER 2 
6 - WASTE WITE~ 3 

11ne• 1 
3 4 

17.25 z,.20 

lb.1J Zl, 3"' 
12.02 11, ... 1· 
15,3:1 17,5() 

4, .. o l3o30 
H, .. o 10.10 
1,.00 19,2'.l 
ll,00 H.O'l 
10.09• 13 ~ JO• 
lb,30 zz. l? 
Z1.20• 38,!I.,. 
54.00• 11.10• 
15,90 20,50 
Zl,b.J 29,81} 

l,87 23,50 
lil,00 18 ,40 
l3, 19 21.n 
16,90 lCl.20 
17, 30 21,10 
lJ,lO 15,30 
15.110 21,bO 

TABLE A-6. (CONT'D) 
"NVJOl)~"ENT•L "O~ITURING ANI) SUP•n11r LAR~OAJl}ltY 

1FFICE QF RF~<AIIC~ ANO r.ev~LOP~ENT 
~Nil01N"FNTAL P01JECTl~N •GFN(Y 

~PA ,~THOD VALll)•fl1N ~TUOY-~or PFSTICTDES,PCBS l 

o" "'" FOIi 4,4 -01)0 ANALY
0

SIS IIY 1/ATEP TYPE 

IIUFR z •HTEII 1 WAT<O 4 
1 ,, 3 4 3 4 

17,?~ 27.,29 11. 2s !2,Z9 l 7. 25 Z2 ,l9 

1, ,f,0 • 1 •, 'tO • 1 7 • 7.0 20.90 
12, "l 17,81) H,71. lR.36 1 ~ • 31 H,~l 
l';,00 10.;o 13.80 18,00 • 19,]0 
10,31) 10,50 10,90• l'),70• 10,f-O• 1~.10• 
\f,, 71} 1,eo H,70 11.,0 1~.111.• 11, 110• 
1 5, ?I) zo.-;o 1';.50 l'>,70 17. 50 18 • l(j .. ,~. R,OJ H,40 11,30 211.10 12.,0 

9,911• 13.70• 7, ,e• H,bo• 12. bC.• 11 • 3 2• 
18.40 21 ,1,a l Cl, 11)• 24,40• l 7. 50 24.20 
!,,4o• 29,B'l• Z7.0')• 3? ,90 ;,2. 110 ?b,?O 
,o,PO• r,~,ROt 53,r.o• b,.10• 55,lil• ,~.,o• 
14,10 19,10 1s.,o 1,,50 U,00 18,40 
~ l, Cl., 2Cl,50 H,80 ll,30 25, bO 28,70 
17,01) 22,60 17,20 l'l,10 1111, ro• 20,4C 
14, 70 1',01) 13,90 17, 10 14, 30 17,00 
10,0IJ• • 17,16 n.21 18, 48 21, 74 
1 .,, .,, lCl,20 lb,80 li ,10 17,20 19,20 
16, r.o 21,30 18,10 2•), 70 1~.110 17, 30 
14,,0 17,U l!>,~O ,,1'1 13, n H.50 
1 I\, 11, 20.~o l~.70 Zr., AO lb,'lO 21,70 

I"~~' P4~E 212 

IIATEII ' •ATEII b 
l 4 3 4 

17, l5 22, ~9 17,Z5 ZZ,Z9 

l?.40 H,10 R,3\ 11. 50 
l 4. !t, 1~, 77 t,,f,'j 11 .40 
14,00 17,!)') l 2,00 lb,00 
l.5~• ,..~o• l, 71 4,37 
8. t,i) 15,30 b, 30 ~.90 

l•,dO 19,0ll 12.R'.J, lb,4>J. 
11,10 15,~0 b,Z~ 7,51,· 
5,lb• e,51•: 3,45• b,10• 

1",ZO 19,Ju 9,,4 11,l>U 
20,10 z4 .cio Cl,09 l7ob0 
5CI, b()• 5'i,N• 59,40• 57,40• 
13,40 13,8C b,lll II, 't 7 
l 7, 10 n,20• 15, 00 19,00 
17, 3'} U,90 • • 
10, CIO • 11, 40• 9,6l "· ,2 
22, 52 23,01 17, 7l 18,H 
l~,80 15,,o 12, (jl) lb,)O 
12,911 21,7U 12, ('(I ll, 50 
l'o,H 16,211 ,b, 6'1 b,31 
12.~o 19,10 7,8!> l,08 



TABLE A-7. 
l '1 V SI Pl(,c 112 

~,.v1qr,.1•E,.flL ~'l~lJOql'IG AN~ SUPPOPT Ll'IORATUqy 
OFF(Cf OF RFSEADC~ A'l'l OfVELOP~l~T 

f'IV (q'.111,~ 'ITAL ~PllfCTION AGENCY 

<P\ "£T~OO VAL(OlTIU~ ~TU?Y-SRI PESTlClOES,PCIIS 

qa;, 'lAfl F1R ,., It -DOE AHLYSI~ Rf 'OTER.TYPE 

IIAHII l Vlf ER ~ WATFR 3 lolTEP ,. OTEP 5 HHq ,.. 
LOIi YOUIIEM PAIR z ., z b z I, 2 b l ,, z II 
IRIJE VAL•JE UGH l, 31 l,f>,. 1, , 1 l,blt l, 31 1. bit 1, 31 I • bit l, 31 1,1>4 1, 31 1, b4 

LAIIORATORY MU"flER 
POI 1, lb 1 ,,., 1.1, 1, 71 1,15 I, 311 l, ll> 1,54 0, 'ID l. ,,, 0, 4i l I,. 4~ 
1102 1, l '> 1, 4', 0,'15 1, 5 '1 0, 9'1 l • JI, 0, '18 l • ,, ,. C, 1'1 1,30 C,1>1 • P03 1, 10 1,3, 1,,0 l. ,o 1,0'1 1,40 • ·l, 30 e,, 75 1.n 0,9Z 1, o, 
%It Z, 31,• 1.z~ o,qq 1,5b C','17 0. "" 1, 13 1 , Z C e,,ze• .J,lZt U,17 (;. 4 7 
PC5 C.,1b• 0,f>q• 0, 8 l 3 ,O'.lt 0.01,• 0, 78• 0,83• 0, 30• 0,11,• 0,3b• o.lJ C,15 
1106 1.111 1,111 1, Q\. Z.3At !,II~• ~, 29t 1, 05 1,51• l,,. q. 1,79• l, 51• l,Ql• 

co tl07 1,5~ l,8Q '>. zq z.o, 1,17 l, 7Q l, 71 l,48 1,25 0 • 5'1 0, ?l 1,,. Z 
w dOA O,bJ• 0,77• :,, ,., . 0,'H• o. 5qo '.l, 10• 0,570 0,5',0 0,41• 0,"1• o, 31• t,lt3• 

~OQ 1,13 1," l, 11 1.,1 1, 33 1 , 41 1,2b 1, ZQ 1.z3 i,B :>. ,.,. c..•H 
AIO 1, 11:)0 z.o,• l,'17• z.oz• l, 700 z,28• 1,19 l. ,,. 0, 98 1,3, C, 5b O,ltb 
fill 1',900 15,40• 11, ori• 14,110• 14,ZO• 1 5. 1 o• lZ,10• 1z,110• lZ, MO IZ,000 ll,90t lC,'lut 
1112 0,9'1 l,lq l, '-" 1,50 1,0'1 l,30 l,ZQ l.,,. 1, zo 1,38 

0, "" 
0,5Q 

1111 l, 41J l ,P 1, H 1,70 1, H 1,bl 1,38 l,''1 l, 3Z 1, 3 '> U,11> l ,C,~ 
fl 1,. l,35 1,3~ 1,07 1, Z 'I l, 111 l,40 1, Olt l,lb 1, 0~ l. !Z • • 811> l,ltZ O,blt 1, 3Z l,5j 1,3'1 l. I, l l,3Q 1,73 0, IJZ 1.z~ 0,0'1 0,t,9 
617 l, 11 1, lt'I 0, Qfl 1,51 loll 1,H 1, Z7 1,1() 1,ZZ 1,50 1, Z t, 1, 11 
6111 l, 33 1,1,11 1,18 1,81 1. ]I, 1,73 1,23 1,73 l ,'l) l,b3 C,88 1, 5 Q 
81 Q l, 511 2,3, 1.1, 1,f>7 l, 21 ?,Z4 0,19 1 , Q l 0,9f> z. z, o.n 0.1,q 
IIZO 0,87 l ,ZJ 1,1' 1,79 o.e~ I , l 2 1.1~ 1,32 1, l t, l,7Z 0, Z ,. C,H• 
821 1, ~z 1,9,. 1,~l 1,,5 1, 3'J 1,7b l, H l,b1 0,9, 2,01 0, t,9 0,311 

• • IIEJECTEII 

WATER LEGENII 

------------I - DISTILLED lllTER 
l - UP WA TEP 
3 - SIJRF ACE W&Tfll 
, - WASTE W&HR l 
~ - WASTE WATfll z 
t, - WASTE IIHER 3 



TABLE A-7. (CONT'D) 
I M ,j ~ I P•G• 171 

'-Nl/fq'l'l,.E'4HL ,1'41TORING AN~ SUPPORT Ll~')OATORY 
l"JFFICE ')F R[Sfaqc~ AN~ ocvrLoP~ENI 

ENYIRJNKENUL P'tHECTl0'4 AG[NC'f 

fP' "IFTHOO YAl lDHlO'I ST11or-so1 PESTICIDn,PCIIS 1 

UY ~AU FOq 4, 4 -'lOE A'UL'5Vi qy WHER HPE 

11ue, 1 114TER z WATEq 3 11411:R ,. lllfEQ 5 OHD t, 

,.EOIU" Yl"JUOEN PAIR ' 1 5 1 5 1 5 1 5 1 ' 1 
I RUE VALUE llGll ,.z, 60 5 .. , . ,., 6.5!, 5.,., 6,5t- 5,25 b.5b 5,Z5 bo5b 5, 7.5 6,5', 

LAPODA10RY NU"qEQ 
qo1 , ... q 7.55 "·'q , • ., l 4,73 5,30 z. 1Z 6, I 5 Z, 90 4. '16 1, 3 !> 4,81 
eoz 3,45 ,,e,. '. "' 3 ,q! 3, '111 4 ,69 4, 51 4,00 4, 09 ... 5t, Z,71 3 ,crn 
803 II,. ll 5,3 .. 4,10 5,IIZ 4,0'> 5,16 "· 40 5,30 3,50 4, 50 3,511 3, '.!O 
(104 1,01. 4,Z~ o, qr,• ". ,,z 3,0b 4,76 3,Z6 4, 3 5 l,OH 3,39• 1, 8', 1,01> 
R05 z,10• 3,60• ?,10 J,bO Z,O()• ~, zo• 1,40• J,50• Z,JOt 2,10• l, 7:J 3, 8,J 

00 
eo,i 11,1111 11,94 ,. «.o• 8,91• "· 8 ,. 9,09• 1,,90 4,59 ~.]It. 1,~8• 3, ,.,. 1,20• 

.i,. A07 6,'H 6,44 ), O') 5, 40 5, H b,,,3 4, 111 9,5Z• 2,56 z. l,. 1,93 0,95 
80(1 2,19• 3,06• 2,01• 3,511• 1,15• Z,97t Z,35• Z,58• 1, 34• 1, 5 .,. 1, l-1• O,ZU 
809 3,31 '. l 'I 4,011 6,00 4,lA '>, 4l l, II I 5, '> l Z,77 5,10 1,73 2,0) 
810 6,69• 8,27• 7,0 ... 9, ,.,. 5. qq. 7,ll(lt 3,83 6,26 5,BZ ,. • 'l 'i 3, 24 1,,.z 
All Z9,30• 31,Z'l• 7.'>, 10• ze,110• ;,e,zo• 2'1,10• 26, 30• ZQ,bOt 28,90• 29,QCt Z8,2J• ze,u• 
BIZ ,,,.0 I,, !'II 3,q'I .,,6'1 5,53 7 ,2 5 ,., 70 ,, • ) 5 4,25 5,48 Z,02 Z,Jq 
813 4,911 5,3~ 5,Zl &, 18 4,59 '. 71 't,1>3 ,,57 3,79 5,50 Z,83 ,.,,H 
81" 3, 5 l 3,81 3,4b 3,70 2, 57 l, 81 5, 33 3, ~b 1,oq 3 '4A • • 
8lf, 5,0l ~.H 1, q1 ~.1, 5,0Z \,50 I, 73 6,05 2,8) 4,49 1, 81 0,97 
817 ,. 30 6,J'I "· 1~ 

,.,,n 5,1'> '>, 80 5,12 • '. 97 6,77 5, 45 3,e• 
1118 .,09 5,89 ti, 1-2 5, 7', ,.,01 t,, 119 4,10 5,113 ,. 4() ,.01 t,,3z 4,78 
819 ,.2, 3,9, ,. • z, ,_ ,511 5,13 I, ,9') \ ''>O b. ,.., ti, 3Z 6, l) t,, 32 • 
820 • 4,9~ ,. • '14 6,00 3,2" ,. ,1>7 ), 711 4 ,61 3,511 4, 50 1, B• 1,46• 
821 t,, 46 6,oq 5, '11 6,-,() 3,29 ) • 71, 5,65 6,43 ,.,07 4,b8 1,27 • 
• • l!EJECTEO 

WATER LEGE'IO 

------------1 - DISTILLED WATER 
2 - UP WATER 
3 - SURFACE WAJfll 
t, - WISTE IIATEI 1 

" - WASTE WATEI 2 
6 - WASTE WlTEII 3 



co 
U1 

MJr,M rouo•~ PJIR 
TRllE Ylll/F UG/l 

Ll•i•ATORY ~U•RFR 
ROl 
en 
~03 
8C4 
Ro, 
,o~ 
601 
606 
AOQ 
810 
~11 
BIZ 
81) ~,. 
61~ 
611 
Pt8 
81 <> 
P20 
8 ?l 

• • QEJEC TEO 

WAHR lfGlHO 

------------l - Ol51lllEO WAI£• 
Z - YAP WA HR 
3 - SURFACC WllFJt 
4 - WA5Tf WATEI l 
~ - w-sTE w•rr• z 
6 - WAS!l •AIEQ 3 

w•n• I 
] • 1. 87 q. fl4 

7. RIii Q.5~ 
, ... 2 6.11 
1.2~ P,00 
1,Zl 6,1> 
'41. 80• l,QOt 
Q,O<.I 11.qo 
s.n 9.n 
1.111• 4,'JOt 
5 •• b 5.7' 

10,50• 1,.n,. 
35,10• ,o.go• 
9,\q 10.20 

10. 70 lZ,01 

'." 6,6, 
,.50 q,o, 
ci. QQ 

q. '"" 8 •• 5 Q.l) 

6,92 9.6~ 
6,1? 7,ZI 
) • 86 5.J. 

TABLE A-7. (CONT'D) 
E~Vt•n~~E1fAL "J 1~JTOG)NG A~~ SUPPORT L•~OQAJ~ot 

OHl(E Of RF~EA~C~ A~~ OEV~LOO~cNT 
•~VIR'l""'NIH DR JH·C TIO~ AGP,ICY 

~•l ••TMOO YALIOlTI~" ~T~OY-S•I •ESTICIOIS,PC8S 

.. w ~·" ·~~ -., 4 -OOF A1AlYS1~ RY <AllR TY•F 

WlYER z WAT CR ] .,,,,. • 
) • ) • 3 • 1 • .. 1 Q ••• ,.er q • 84 1. ~ 1 1.8 4 

1 .11,~ • 1 • • 1 • "· lt. 
q .o; 7 

~. 1' ,.zd 6.~z 1 • 18 b, 1H, ,. 1tt 
1.1~ a.n 6.~o S.3~ • ·-~6 
... Pl~ 1. 111 ~. c;1 4,Q3 ~.21 7 ,'-0 
'-· 10 J,00 •.10• 1.00• 5.ZO• 1 .uo• 

to. M• 13,f'O• 10. 10• 10.10• lZ.QO Q. ) 3 l,.. Qr). Zl,10• ., • l l ..,z 11. 70 7,S6 
1, ,,, • 5,lt• 1. 30• J.71• 1,M• ? ·",. " . ., .. 1 .10 6, 7\ 7,5) !, • lj J 1.lb 
o.n,• It• 60 • 10.00• 1,.,0• ... -;p . ~.,5 

3Z. l?• 11' • '10• 34.1~• l),•O• ZQ.70• 32.10• ,,,., .. •• 20 1. ", q,eq •• 71 n.io 
10,QOt 1z.so 9,09 ll.1~ •• 7.8 11.,0• ,.,, 6 ,6') 5. 80 6 • 2 fl 36. •o• ~. 3Z 

1. II 1 q.5z 1.,. 1' 11, 5Z ,.~] e.J2 
... 11• • 1. 6~ 10.01 6. 4q q •• 3 
". ~~ <J • 11 ... 6) ~. 4Z Q,68 ft• 7 3 
1.01 :t. z ft 1. 50 ,,QI , •• b 7.23 
'>,~o ,.oo ~. q 1' l.Zl •• 26 .., • 5,. 
7,70 Q.zz 6;H A. 70 7,qq Q .fl'j 

I , ,i ii PAr;t 114 

•lit• 5 ... f ~ R b 
3 • ] • 1.a1 Q,H 1.•1 q. " .. 

". 'l 5.H ~. Qfl.i 3.9~ 
b.Zl 7.? ') 6.~, •.o~ 
,.15 ~.Q5 ),Z) 6,JJ 
l • 36, • 1.00• l,7fl 2,H, 
2 • 41Jt !,110• [.RJ 1.00 
Q,03• 11. 10• 11,11• U.Jv• 
4 •I~ 1.11 l,•1 Z,H 
2, 'i ,. "! • 10• I, Cftt 1.1z• 
b •• Q ,.,~ z.e, ) .. ~ 
o. 01 1.so 1. 36 6.V2 

.. o.Ho• 30 ... 0• 31. el• 11,flOt 
•• 36 , ... 2,)l 3.Q8 
e.o• 11.zo• 7,cn 1.R• 
•• ,6 6.H • • 
,.11 ~di 5.H z.H 
8.H 10.z•• ~. 55 8,H 

1. "" ~.~z 6,0Z 7.tl 
... i~ a.~7 1.eo .. ,Q., 
s.•9 t, ,'JO 2.11• z.1e• ~.a• 7.42 ?,QI 1. 7<1t 



00 

°' 

LOW YOUOEN PAIi 
!PUE VALUE IIC/l 

LABQPAT~RY NUNB[I 
801 
eo1 
~Cl 
eo• 
~~, 

80~ 
807 
•oe 
809 
Alt 
811 
812 
P13 
814 
AH 
en 
eu 
819 
~20 
8Zl 

• • UHCHO 

WAHR lECfND 

------------
l - OISIILLEO WAlER 
Z - ta• w•H• 
3 - su•F•ci WATEI 
4 - VA5TE WATfl 1 
5 - VASTf Vlff' 2 
6 - VISTE ~ATER 3 

•ue• l 
z I> .. .,., 3.t>• 

,.11 ... fJ! 
3,JZ 3,ll .. \~ 1,0-, 
5,90 2.P 
Z, 7J• 1,AOt 
3,11 3, 8'l 
1, Ql 3,1~ 
I, CJJ• 1, 11 • 
l.9~ 2.6'9 
1.910 ~.,;,. 

49.bO• •b.•o• 
) • 11 2.•~ 
4,bQ 3,b1 
,,86 2.5, 
4, Zl 1 .z~ 
,.24 .,.oz 
3, 71 4,JQ 

'. 9? 1, St)• 
3,5~ 2,9? 
3,95 3, 41 l 

TABLE A-8. 

E1VJ0'1~,E11AL Mij~JTOH•G &MO SIIPPO•l lll\Ok .. f"•'f 
1FFJCE OF •E~~•,c~ ,~o ocvrLoP•f~r 

E~•lQ~M~ENTAL PIOTECTJQS &GF .. ('f 

EP& ~ET~OO V&LJ~Al[~N STUOY-SRI P£STICl0(S,PC~S 

Q&W ~AT& F~• \,• -001 &~ALTS!~ ~l ~Alli TTP! 

WATER l WllfR 1 WATFP • z b l b z ~ 

'·"' 3.64 •••• 1 • ... .... 1.6\ 

,.11 ,.H ... 40 l,lO •• q~ l.~8 
) . , \ 3.b9 Z.9, J.OZ ~. 111 ) ,J8 ,.,~ la .20 •• 10 Z • 15 • •.10 
1.11 z,qo l • -1QI l. f)lj• J.H ? • 'JO 
1.no t,.i, 3.00• l, QO• Z, H• O.M• 

,. "' ._, 16 ,. 58 
l, '"' J," ' • ...,?. 

IJ. ~.-. l ,46 ),5"> 3,bQ ... 7,. Z,~5 
1.eo• J.,Z ft 1, .... 1 ... c• z.01• l ,OJ• 
1.10 1.1' •·n J.zq 3,H J.04 
9.•H b.~z• •• zo ft.P2• 1,890 l • '1 i'• ,,..~o• ,2.1,,. 4P.30t •1.,n• u.10• 41.AO• 
2ob1 z.•~ ].ti, Z,]9 J.,, !,1~ , . .,,, 1, ';1 4,21 1.,1 ,., ,o 2.78 
l, r.1• z,,q• Z,8b '.!•Mt, 2,H 2,ltO 
•.n z.1~ •• 14 3.4) 4,4e •.01 
,.01 ,.:,, 3.91 1.•1 J.8b J.H 
1.7~ J.e, •• ow •.be ,,,n 4.'3 
't.OO 4 .~9 3.], ,.oe 1, Z1 ,.~. 
"· q, • •• 29 '·"" ,. 40 •.oo ,.1, 3,27 '. )l l,57 •• 78 1." .. 

I • V ; ' PAt;E ?• a 

~HER ' .. ,~. I> 
? • 1 It 

4,H 3.b. ...,~ 3 ••• 

l.'n ..... ~ l.H v.q 1 
Z,lO ?.CJ~ \. t,8 • 
4,95• 3,60• J. n 2.11 
O, Ac;• O,h7• 0.40 a. 71 
~.80 i),~Q l. lu ~.b4 
4, Zit ),53 ... ,~. 1,6,. 
1, 38• 0, 73• ~.H• l ,4Q• ~.,,. 0,IH• 0.10• o • .,..,. 
4,0l z,qs l. 21 , .. ,q 
Z,00 1,4A I. 5, ,.,z 

,~.to• n.oo• •t.uo• 3'1,70• 
3,u, Z. 53 1.01 1.1, 
3,79 z.1e 1,81 Z.lb 
2, ,. l. bl • • 
l,'1 2,H o.,, O.Jl 
't, 17 3,44 J. 5.? z.-z 
3.42 J,l2 2.25 3.]1 
2.28 4,Q4 o. 99 ).~) 
4,z, J.43 l.2l 0,tJ] 
3,49 , ,l!iill 1. 6 7 o • ..,q 



(X) 
....... 

"EOIU'1 YOUDFN PAIR 
TRUE VALUE UGfl 

LAAOIIAJORY ijUN~ER 
~01 
AOZ 
803 
AO\ 
80, 
1106 
~07 
BO~ 
AOQ 
810 
811 
RI? 
'IB 
BH 
81b 
1117 
818 
fll'l 
ezo 
All 

• • REJECTEll 

IIATfll LEGFIIO 
------------

• - DISTILLED WATER 
Z - TAP WATER 
l - SURFACE WATER 
4 - VISTE VAT<R 1 
5 - ~ASTE VlT<R 2 
6 - VASTE WATER 3 

l&f ER 1 

' l 
8 • 88 7.Z'I 

5,03 8,,A 
,.,n ,.2, 
7,CIO 8,10 
1, ,,, ,, • 8? 
,,50• ,.10• 

10.,0 3,5? 
Cl,81 6,97 
J,?l• 2,Q7• 
f>, 3 7 t,, 21 

1" ,,o• 1Z. ~ :>• 
Q J, ZO• 111.e.o• 

'.l, 70 b,3' 
8.1) b,H 
6, 2, 3,70 
9,,-; 5,87 
, • 8') 10.0, ,.,s 6,c, 

12.10 ·5,01) 

• 5,88 
d,6, 7,7' 

TABLE A-8. (CONT'D) 

,,.v,on'l'1E'IT u "IJ'IIT'lRl'IG &'10 SIJPP')P T LAAO~Af')OT 
'JFFlCE O< IIESEARC~ A~1 'lEVELfJO~E'IT 

E'III IR1'1M< 1n AL ot~r~c,rn,. AGF'ICY 

EPA •ET40D VlLl'lATIO'I ~TUOY-SIII PEHICIOES,PCIIS 

H\I '!All Fnll \,'t -DDT ANALYSIS RY WAHR TYPE 

IIUFR z IIU~II l W&HD ' ' 1 .5 1 5 1 

"· 8, 1.z, 8,8'1 7,ZP 8,A8 7,?8 

1 • .,, .,,,8 1.1, b,,, ~.23 7, 6 7 
1,b, b,l'\ 1, z, t,,71 7,5] ,,,,ci 
Cl,~O 6,7~ e.~o !I• A, 8,AO 6,~0 
1.z, t,,<H, ,.H• ,, • 82• ,. Q6 t,, 1 5 
', 10 '. 1 J l,OO• ?,ZO• Z, CIO• l, 7C,• 

l0,70 'I."' 10,ZIJ -~, 10 11.,, t,,ll 
1;11 '. 1 Q 1,80 7,17 5,AA 7,78 
1,3:>• 3,'t9t 3, t,Qt 1.12• "· 82• 1.10• 
1.1, A, 56 8,06 ~,OQ 7,21 b,11 

17,10• 15,1?• 1~.,o• b,20 Z,AClt 1.,,. 
Q!>,O?• 77,'10• Qt,,,,,. Rl,70• Ql,31)• 71>,80• 

7, l '> l,lJ 8, Q:J 7,ZO 8,08 5,'H 
8,ZQ 6,QZ 7, 5A t,,55 7,37 6.10 ,,,, .. 1.,1• ,.u J,87 8,f:Z 't ,05 
6,30 5,5Z 11,52 ~.~3 2.,1 b,13 
7, ,.., 10 .Cl~ 7,50 Q, 93 7,21 • 
7, 7', ,. 7Q 7,RQ 5,8Q 11, 1l 5,,Z 
Q, ,,, b,32 10,80 12,0Q 10.,~ ~.,' 
9,57 ,,t,5 6,11 7,11 8,'H "· '18 3, 38 ~.bb ,. t,Q 3 ,Q l Q,42 8,03 

I 'I ~ ; I P&GE ?"'1 

WAffR 5 HTER b 
5 1 5 . 1 

A,88 1,ZS 8,88 1,l8 

,.,5 b,ll l,1~ 5,5') 
b,82 5,bl ,. • 1 .. 2, 1-i 
A, 11,• 8,68• .... 31) f,,J't 
1,88• 3,75• Z,Zd l,,. 7 
,.oo Z,'JO 2,5] ',1)0 
Q, ,1 5, t,R 5, b ,. f. 'I'!>• 
3,ZO Z, 15• 1. ,z• c,,28• 
z. 33• 1.19• l, 05• 0.,0• 
b, , ... 7,JO Z,QJ t.01 
6,60 z,o;e ,,85 3,37 

88,00• 78,'>0• 87,50• ,,.10• 
5,9' 5,02 z,,,. Z,8l 
5,6Z 5. Q" ,. C'.l 5,3) 
A,47 3,t,6 • • 
5, lQ 5.0~ 1.,~ 0,29 
b,76 10,B'l• 7,10 ,.,1 
7. 'lJ 5,:), 6, 5e ,.ciz 
Cl, ,1 5,8'l ci, z:i 6,tiU 
1,n t,, 83 Z,ll l,Zl 
6,1',8 b,l'l Z,05 • 
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l•lll 'l'OUOEH PAIR 2 5 z 5 z 5 ' 5 ~ 5 2 5 
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'11 b l, 211 • ,.11 z.01 z.,o l. !,. z ... s Z,Zl z.10 1,74 0,5'1 0,55 
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81A 2,H z.,1 z • .,., Z.b~ ?,Bb Z,51 Z,B7 Z.5~ Z, 13 z,zo z. 72 1,73 
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"· 41 • 6, 55• 1.,1• 7,03 Z,74 
'' 2!> 4 .01 ,.~z· ],!18 

810 0.1,,• o.,,. 0. ,,,,. 3,5•• 0, 51 • o, 57• o, 63• O,l>b• 0.110•. 0,52• O,H• 0,111• 
~H Z,41 z ..... l, 0'1 l,84 1, 93 l. Ill> b, lJ l,'18 z ,4l 1,85 o.,,. l', 21• 

• • PEJECTE'l 

WATEP lEGEHO 

------------l - DISTILLED IIATEII 
2 - TAP IIATE• 
3 - SURF.t,CE IUTE11 
t, - IIASfE 1UTflt l 
5 - ~ASTF. IIATFP 2 
6 - llloSTE IIATEII 1 
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TRUF YALUf UG/l ,.t,) ... , .. 
LA~OQAfQqy NU"BEII 
1101 "• 52 1.11, 
,02 10. n ,.o'I 
aoJ 11.11• 1., ... 
8Dlt o.o:>• o.o,• 
805 10.10• l1 .100 
80!, 3.79 1.u 

I.O 807 o.z, ... )9 

°' 8ue ,.eo 1.11 
809 .. • 74 5.H 
81(' ,. • 31 3.b'I 
Hl 11. ,o l.71 
HZ ... Qt, l .Q', 

~11 ... 10 5.~, 
8llo I). l>il 5. ,., 
8lb 'j. 'i) 2 .'11 
PI7 • 1.,9• 
!H8 5.6'1' ,.zq 
819 1. 110 II .b'> 
820 l ... ,. 1.0,• 
'121 ,.,o ,. .ut 

• • IIFJFCHO 

IIATED LEGE'IO 
------------

1 - D(SflllED WATER 
2 - UP IIATEII 
1 - SURFACE IIATFII 
It - WAS fF IIHEA l 
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h - 114STE IIATFII ) 
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1.10• 1.0~· o ... .,.. 0.3b• 

'·"' , ... q 1.1,. o.ez• 
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f'll/(l!JN~':NT&L PRJT~CflON &GF>ICY 

~P& 'IETHD') VAL(n&TIJ'I STUl)Y-SRI PESTtCIOES,PCIIS ~ 

Qll l)ATA F~II ENOJSUL~A'I II &'IALTSIS 'IT WATER TY 0 E 

.iAHII l \llTER z 11& r eq 3 WATER .. ll&fflt 5 .iAHII 6 
HIGH YOU'JEII Pl[A l 3 1 3 1 3 t ) 1 3 1 ) 
TRUE VALUE UG/L (I,, 00 11. J\ \4,00 11 • 31> 1,.00 11,3b 1,.00 ll .3b 11,,0.) 11 • 3 .. 1,.00 11, lb 

LAqORATORT NU~IIER 
801 'I, ... 8,8'1 '1, OJ 1, 7'1 Q,'18 A,<H Q,OP 10,70 9.63 

"· .. 9 
7,bZ a.~9 

f'OZ l?,,z ?1,3' ,o. ~~ 15 • 7 .. z.,.93• 19,49• Z 1, 59 zz • .)3 ZO,H (8,31• 17,62 20.)8 
AO) Z 7 ,l>!J• ZO,b1• l'5 ... ,,. 21.110• Z'l,ZO• 21,AO• 10,90 lQ,~O Zb,1,0t 21 ... ,,. 31,ZO• Z),l,,)t 
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1107 12, 91.) 1,0'P q,,, 11,Zl 8,08 10 ,I,:) 11,80 '1,'1) 6,lS ... ~9 ... 52 3 ,87 c..o 11oe 9o43 d,20 11,), 7,'1'1 '1,'H ,.12 9,75 ,.Sl ,, • 31>• ... 9 ... 3,0l 0,P6 ........ IIOQ 11,00 9. 51, ~.,1 d,13 11,'IO 1, 'lb 17, 00 Q,51 11.,0 Q,1 'J Q, 3<1 i;,o, 
810 '1,22 Q,J'> '1,Cll 1.n Q,16 Q ,t 5 "· t,1 Q ... 8 10,30 Q,'J'> ... 1,9 3o'>3 
811 ,,.oo• ,1,1:>• ,, 1. Q')• ,,, ... :>• 51, 30• ,,.. .zo• , 1, zo• 3',t>O• .. 8, '>O• 31,80• 59, 2?• 11,110• 
812 12,70 9,Ql lZ,~0 10, 10 l?.,50 9,59 11,0~ lC,20 11,,J "· ez 10.~o 6,36 
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• • DEJECHD 

IIATEP LEGENn 

------------1 - DISTILLED WATER 
Z - TAP IIATEA 
1 - SURFACE VATEQ 
I, - IIASTE VUED l 
' - WASTE >UTFR z 
fl - IIASTE IIA TEii 3 
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801 
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805 
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801J 
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'1C 
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e1q 
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~21 

• • IIEJfCTEI) 

IIATER LEGE .. O 

------------
l - D1ST1LLE~ WATER 
? - TIP IIATER 
1 - SURFACE WATER 
4 - WASTE WATER 1 
~ - IIASTE V&JfR I' 
6 - WASTE IIATEII 3 

IIATER 1 
z f> 

'l.•n 3 .e"I 

f>. q4 3.IJ, 
,.01 z .'I, 
l. IJZ 3.t-, 

• • 
3.83 1.a:, 
,.18 , .. , 
t.eu 2,Z4• 
z.eo 1.01 ,.'1 '1.49 

• • • 110.00• 
1.03 2.411 
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• o.51• a.,,. ,,6'1• 

z.ez 1 • 89' 
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,. • 1t z.10 J. l fl• •• ~9• 2.20 1,?0 
5oAl 4o!H 5. 7J 3,5q 5,58 't .44 

• • • • • • • 111.,0• • 18,JO• • 11.2~• ,.~o 3.39 1,61 z.et 4 • 11 3.74 
4.74 1.q11 4.23 1.,-.z 5.01, 1.11 
1. )Q ) • !17 1.10 ).35 3.01' 3.80 

11. 41)• ... qq• 11.'>3• 7. 38• 10. 1.10 0 • 71.1 
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". "'· 5 • 311 1.1z• 11. 12• 10. l>O 1,.q1• 
1. 46 z.111 l!,30• ~.et 3. 24 Z.15 
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7,64• 5,15 1i.10• q.1,3• 
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1., .. l .<11 2.50 l. l 7 
bob'I• ,.1e• 1.,, A, Ht 
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812 
813 
81'\ 
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818 
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+ • DEJECTED 

·Ill TE II lfGENO 

-----------
1 - OISTILLED WATER 
Z - TAP WHEII 
l - SURFACE IIAT(II 
, - WASTE WATER 1 
5 - ~ASTE ~ATER Z 
" - WISTE WlT~R l 

WATER 
5 

l'-. llf) 

l'J.80 
q.z., 

11. 00 
• 

'lo 10 
z,..zo• 

8.23• 
t..2 7 

1, .'1') 

• "1. 40• 
10.'10 
13.'lO 
H.2'> 

• 
)o83• 

20.10• 
11.,0 
11.78 
1,.eo 

1 
1 

11. 5'1 

13.37 
t, • II~ 

10.0, 
• 

a.1:, 
11.'IO 
'lol5• 
f,.'15 

10.'10 
• 

38.8(,. 
t..80 

10.,0 
10.,0 
n.o:,• 

bo 1'1 • 
12.110• 
1. n 
9. ,., 

10.eo 
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1"' A'> 
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lJ,7' 
1 ,, 'I'> 

• 
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• ,.9, !,I)• 

l "· .,,, l". zo 
1" o 11, 
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, ... 01) 
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l" ... o 
11,110 

' 1 
11,5'1 

~.13 
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9. 3!1 

• 
8.3') 

12.~n 
,.01o• 
7 • l q 

12.10 
• 
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II 0 97 

12 ,10 
11,52 

19.JJ• 
'5 • .. 9• 

11.bO 
1.1a 

u.o:, 
10 ... 0 

IUHII 
5 

H,l!b 

l"• Oil 
8. 7'1 

11.bO 

• 
8.oo 

13,90 
9, '17 
1,bl+ 

15 • 1, 
• 

\t>,50• 
e,19 

1",ZO 
1,.1,0 
Z9o loO• 
1. ,;q• 

20.10 
1 z. 20 
ll.40 
llobO 

3 
1 

11. 59 

9 068 
b,12 
9,40 

• 
~.70 

11. 80 
., • ,. 3 
f),5Q+ 

10.90 
• 

27,70• 
7.85 

11 .'>0 
1.19 
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... 1 ... 

11,ZO 
9o28 
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l'lo90 

~ATEO 

1 lo. 'lb 
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,.10 
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• 
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• ... ,,q• 
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,. 
l 
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• 
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1 II, lO 
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';,'10 
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• 
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12, l 0 
13,50 
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• 
lZ,70 

7.811 
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lllHII 
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, ,. • ~t, 

7,H 
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11, I 0 
• 
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l ... zo 
• 

lo4,00• 
l l, 110 
12,70 
12, 'JO 

• 
8, lo3• 

ZZ,8'l• 
11, •o 
11.10 
25,70• 

5 
l 

11,5'1 

12.1oo 
7,27 
9.l~ 

• 
7,lO 

u ... o 
2, o,z• 
4,\2 

13, 30 
• 

ZZ.ZJ• 
10.t,0 
11,50 
7,90 

1 <l. 10• 
~.!l• 
9,U 
f), fib 
l'>.Ot, 

11, 10• 
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1 l. 2'l 
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11, l 'J 

Q, 80 
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lZ,lJ 
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l 

11.~9 
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10,lu 
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J.~o• 
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• 
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11, 70• 
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VATH I 
HIGH YOU0£N ••T• J • 
t•UE ¥ALU• ur.tL zq. 11 ZJ,l~ 

LA80RATO•Y ~U•AE• 
801 29.60 ZJ,l') 
eoz u,.e5 1~, "14 
ff03 Z6, 10 16. 3'\ . ,. • • 
M5 21.00 11.90 
•o• 12",00 Z6, '" 
607 15 ,60• 11,0?• 

I-' •oe 22, ~o lf ,l>J 
0 
0 8/)Q 7h. eo• 69. '"· 

fl JO • • 
811 22.zo ze,n 
812 ll, ~o 11.,,., 
813 10.10 16.n 
ftl' 24,60 ll.40 
816 )'1,50 17,90 
~17 0,40• 0, 1, • 
,1 ft l5.IO• 4fl.30• 
81 'I Zfl, .. O IQ.50 
ftZO • 1'1,0~ 
PZI 27,lO Zl,4' 

• • PEJECH!l 

WHEP lfGE~O 

------------
1 - 0'1srnuo w•n• 
l - fa, WATER 
3 - SUHACE WAHi 
4 - WASH WATf~ I 
5 - WISTE WATER 2 
~ - ··~re WIT{I l 
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3 4 l • 3 4 

'9,71 Zl.18 1Q,1\ Z1.18 zq.11 n.ie 

.,,,u,• • 25.70 • )0.~0 ll. lO 

"'· t q 
14.6. 20.85 I~ .4<1 11.,e 1'.t4 

z,.~o 25.20 24.ZO 17, ,o • 18.00 

• • • • • • 
?q, f'J') 12.~0 2'>.60 '3,QO 21,00 H.5~ 
z•.41 Zlt,60 n.•c H.ec 39,IJ 31 ,00 
19,)0• H.lot lQ.40 l'>.>0 lit, 7.0 •. u 
!0, 1') 15, 30 l'>,70• lZ,«.O• 19,60 1 l , ~ ft 
"'. Q)• 75,9~· ~, . ..,o. 71,bO• 8\, 5t,t n.,o• 

• • • • • • 
H,60• Z7.9?•· 30.1tn• 411.60• 29.•o• 3 I • ~O• 
15,M U,ZO 21,10 lb,QO 2',ZO 11>,,o 
1,.50 n .oo 10,""0 3),t,0 ]'5, 10 J•.70 
,,.n 19.5) 2,.60 IQ.SO n. 10 ~,, lO 
'tl,r'IOt 28.lOt 52,50• 11.60• 5.IJ ,o.oo 

• O,f>l• 1, )Ill• 0 ,61 t • O,H• 
H, \0 n.,o lO. 70 2 7, 10 )2,00 20, ~n 
n.•o 11.,0 Z'l.70 l l, ,o Z 7. 60 71, ro 
?•,&, ZJ,'50 16, 10 t l, 10 u.,o 15. 50 
~T,30 n.~, 2<>,30 z~.za 5J.qO• H.QOt 

I , • ~I PAGE ll~ 

•HE• 5 •HE• ~ 

l 4 3 • 
l<>.11 11,18 29. 71 13, Id 

?Z,\0 )<1.10 19, 6~ 10, 33 
22,Ql H.H, l 6, l7 11, 3 It 
ll.<10 17,<4t0 21.l'l 11,.,0 

• • • • 
16. 70 l t., 10 11, 70 1,60 
lC.t>J J.hb ll,3J l4,40 
13,10• •.n• M, Z l: 5,l7 
111,70 i,. 10 e,10• 8,QO• 
79,30• Zit, "O 61,50• Zl.tll 

• • • i 
34.ZO• 40.90• 1l, !,O• 29. 'l'l• 
u,,J 11,70 ll. 7J 1c.,o 
l5.9~ )5.70 lb,30 1'1,70 
l2.t0 11. )0 ZZ,40 16,60 
H. 50• 1a.,o• Je,,J lf>,QO 

0.111• o.6Z• 1.41 l .01 
H.10 37,,.0 1l,90t 25,eo• 
30,QO 20.1)\) lA • QO 18,00 
29,60 lA,10 18,eO 8,10 
<\O,\Ot 111 .1 o• 19,00 12,,0 
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0 
I-' 

LOW Y'lUDEN PUii' 
Tll>IIE WALUF ur./l 

LAAORATIJ~f 'IUMAER 
801 
eoz 
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BOio 
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•Ob 
8~7 
ROIi 
A09 
RIO 
fill 
812 
813 
Rl't 
816 
817 
818 
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• • IIEJECTEO 

WATER LEr.E'IO ------------
- DISTllLEO WATEP 

Z - UP WlTE" 
3 - ~UPFACE WATED 
It - ~ASTE ijATEP 1 
~ - ~JSTE W&TE• 2 
,, - ijASTE WlTER 1 

.UT[• 1 
z ' Zol5 Z,P~ 

1.111 z,q,. 
Z,b6 It, 95 
1, 7~ Z,liO 

• 3. 1,1\ 
l, 20 l ,<1,, 
0,11 t, • C'> 
,,09 3,Z'I 
l ... l l ,b'I 
l, QO z. 87 
0. ~ .. 1. "1 

l fl, 'tOt 23,30• 
2,12 z,e., 
1,80 z.~o 
,.t.o• 7,2bt 
1.,11 • 
l,bJ 2,ZO 
?,o, J,J• 
... 31 • ... 'tl. 
0,,,,,. 0.1'>• 

• • 
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~Pl "If ,.,100 WALIO\TIOIII ~f~lf-SQ( PE S 11 CI DE~, PC I\ S z 

vaw ,,ra ~~R ENORI~ AHL 'I'S IS 11'1' WATER fYPE 

4lf CR z ""~' 3 WUER .. 
? 5 z 5 z 5 

, • l 'I ~. '1~ Z,15 ?,8Z Z.15 z.az 

t.b'I Z,97 1.50 ,,1,,, 2.13 3,,., 
~. 1-. 't,'>'l 7. ,,, 5, lZ ~.P8 5,4<1 
Z,lq 1,1\? l,'15 Z,04 l, <lb ~. 7q 
0, t.l • It, 01 1,q9 Z ,'>11 1, q5 7,H 
l ... ., O,'H 1,80 •.10 ·1. <10 Z,20 
2,11 Z,111 3,Z<I ,. .51 l,ACI 0,10 
~•Or') Z,11,, 5, 11 3,55 2, 10 z. -12 
1, 'IZ 1,8d 1. )1 l,M l,Zf,• l,~4• 
,.1 .. 1,27 z. l" 1,07 2, ZCI 3,!Z 

• 0,01• ,. 1t7 0.,1 3, 11 0,13 
11.10• H,ll'l• H,,50• zo.c.o• 11. zo• t<J.71J• 
Z,H ~.n Z,lb , ,<12 1,110 1,0Z 
1, 82 z.1, • Z, 30 1. ijl, Z,H °', 111• 1, H• • 7,17• b, 11 • II, 3 Jo 
?,OJ 3, l't 0,81 2.11, ?.~\ 3, )It 
~.10 l. r, 2,08 3, 30 1, 78 Z .o 3 
~. l" 2,H Z, 1 A l, 211 2.11 z. 'l<I 
",or,• ,.21• ... 1)2 

3. '" ].81 1,28 o.,,. o.c.~• 0.11• 0,3,. c,, .. 3. O,ZH 
• • 1.,, l. I It z,,7 z.n 

I '1 V <;1 PA~•- llO 

IIUED 5 on, b 
? 5 z ; 

z. 15 Z,112 Z,ll Z,82 

1 • lt9 z.,11 1,2,) z,•1 
1,10 5,5C• Z,Z5 5, 13• 
l,'>Z 2,00 3, Z:l z.oz 
0,50 Z,AZ • G,8't 
1,57 ,.?o 1, 'tO 1,3 J 

• • o. 81 1, 7) 
z. qz 3,'10 0,,, .. 0,71 
o. bl\• o.~11• o, H• 0,18• 
2,1? l,ZZ 1, ltl 1,5? 
Z, 10 3,37 • 1.,1 

11,CJO• 19 ,t.o• 13,90• 21,70• 
2, 2" 2. 'f, 1,30 1,40 
1,ao Z,l:l l,Zll l,<18 
,. 5 7• 't,31• "· 71' !>,52• 
l. 1>9 2,118 ,,, 5'> o.,o 
1.,1 Z,Z1 

"· 91t 
1. , .. 

z.oo 3,17 1, <18 l ,fl1 
2.~1 ,.01 3,P• 3,09• 
0,)Qt u.n• ll,lJ• 0.10• 
1,87 2, 31 a,Z'l• 0,Z5t 
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LABORATIJRY 'IU~BfR 
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e?3 
A04 
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6C,7 
8011 
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II ll' 
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AlZ 
1113 
'l• 
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817 
8111 
Ill 9 
'120 
821 

• • AfJECTFO· 

IIATEII lfGENn 
------------

1 - DIST[llfO IIATFA 
Z - UP ll&TEA 
) - SURfACE VAT•R 
4 - WASfE IIATfA l 
, - 114STE WATER 2 
h - WASTF IIATFII 3 

IIUEI! l ,, ,. ,, . ,.., II o4'1 

5,bb 
b. ""' 11.01 1 •• 'I 

'1,bO b,8, 
b,O,, 7,Z'> 
,.10 b, 6') 
0, QO Z,QQ 
7,1'1 Q, 70 
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I>, 30 ~,QT 
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AQ5 lll.,o 19.M 'I, ,o Z"i • 1:> q, 20 11.~o 12,60 Zl,bO l,5U 10. 20 10.50 Zl, 71) 
110b 111,ZO lQ • .,O ~,.,o 21.00 'O,f>O ~. Ill 14, lu lb,50 • • 6,61 7,02 ..... 81)? 11, 80 H.JI) l ,. 90 15,'>0 15,,o 25,80 11,94 20, 7 2 lZ,50 17,00 l,11.? 5, !JO 

C) 80R ll ,b5 ll.77 P,l'l 12,H 11, )! 11,,,b 9,llC• 11,lbt '!-. '>l. ..... b• ) , lit• ),2,,. 
w 809 15,50 30.b'l l 7, 70 JJ 0 tOt lf.,70 n,10 11.oc 1',.80 lb,50 lb , .. I) 11, 51) 10.,0 

~10 o. H• 2.01• l,l4• 1, ,.,. 0,10 ,1.10 2,., i,o Z~olO 18,70 11.,0 11. 10 l,H 
8lt ,i. zo• ,o, so• ,,.,, 70• J'l,OO• 47,bO• 1:; ,t.o• 4 ... 70• 35,ZCI• 48,'tOt H, 10• H,80• )2,90• 
812 17, 00 21,81) 17,7) 22,'>0 1 7, 70 z,.qo 1 7, 40 23,110 lb.50 Zl ,i,,1 H.90 12,JO 
8tl • zo.b, 11, ,o 19,8) 1, ... (1 ll ,40 1,,zo 20. J:> 14.1)0 17.10 8.,o 12,1,0 
814 311.10• 46. e'l• ,,, • bl• t,11, JIJ• 3't,Ol'• JA,QO• i,5, 1~ • •q,zc, i,2. 10• ", 30• 2ci.oa• 38.bO• 
fllf, 1-. ,60 21.0, 11. ~{\ Zl, '>l'l l~,50 ll,50 1 •. ?.C, 22.)0 11,80 17. 70 1.i, 3,37 
817 1,.ci1 20,76 H.l7 zo.H 13,3', 2',l" 15,0• lZ,H 11,19 21,60 ll, 6b 12,6,, 
818 l't,50 19.50 l't,1!'1 19,bO lb, 10 1<1,bO 1).,0 l ',, 5C 13,110 18,10 1,,81) l'l.~O 
81'1 27,H• It 3 .01 • ll) • 91 • ,,,, • b J. n.,., H,18 10,11~· •o.<11 lb,lt6 

Jfl ·"" 
211,0Jt 39,9,. 

8Zt l,bo• 1. ei, • 1.~~· 1.az• Z, ,,,. 1.~1· l,81t• Z ,09• 7., 10• 2, l 1• Oo 3'>• 0,ltb• 
Bll • • • • 11,10 l~,70 13.bll 1,86 15, 70 17,90 2,6,,. Z,88• 

• • IIEJECTEO 

IUHR tEGPIO 

------------
1 - l)ISTlllEll VATFII 
Z - TAP VAJEII 
J - SURFACE WATER 
• - WASTF WUfP 1 
, - 4ASTE WATER 2 
11 - WASTE lllHP l - T.: 



TABLE A-14. 
,i • ~' PAGE ,;q 

c"IVl'ONNENHL NU~ I f']q me &ND ~UPPOPT LA~'l~ATnPY 
nH[CE FJF ~fSfA~C~ A"I~ OEVllOP~E"IT 

E'4'/U1NMENHL PP'lT:CT[ON AGENCY 

EPI ••THOD VALTDAT[ON STUOY-,111 PESTlCIDFS,PCIIS ~ 

~,v ~IT& FOQ HEPTAC~LOR ANALYSI~ BY WATER TYPi: 

II ITER l VITElt z ll&T~R , WAHR ,. VAHR 5 OTF.R I) 

LOW YfJUDfN PUii z ' z 5 z ' z ' z 'j z 'j 

T' UE VAL•JE UG/l 0,<t5 o.~, O,lo5 :,.,, o.,, o.~, 0, lo5 ,.~, 0,lo5 0,5 .. o,,o; O,H 

LA~ORATORY "IU~!l•R 
HOl o. ?'1 0,30 0,1• :, • 31, 0, Z8 O,H 0,27 O.H o. 24 Oo42 0.1B O,Ob 
80? 0,43 o.H 0, 1'I 0,lZ 0,35 ., • 40 c,1, O,H I), ll n,,2 0, 11 0,01 
1103 o.1 ... o.1o1 0,40 o,,o 0,40 0. 1,3 D, 35 J,37 0, 11 0 ... o o. 30 O,lb 
at, • 0.,1 0,07 0,3'1 0,10 'u,<tZ 0,21 O, l'I O,?O O,lZ • 0,0'1 
805 O,ll 0,05 0.3~ '),18 0, 3l 0,11 0.12 :,,10 O,ZZ o.oo o.oo; 0.01 

...... ~Of- l." ,. o. 11o• 0.11 ,.,e 0,61U o. ea 0,71 o. 16 • • 0,38 0,03 
0 8G7. 0.,1• 2.01• 0, 40 I). 51!1 5. ,,,,. o.n 0.111 ~.15• 1, O'I 0,'>1 o. Zb • 
""" 806 o.z,• 0,32• O,?, O,H o.z,• O,ZZ• O,Z5 0,23 u,11• O,H• 0,03 o.o .. 

BC'I O,Z1 o.,, 0.10 0.,2 C,31> o.,z O,Jl 0,)5 o.21 o.,, 0.1'1 0,11 
810 0,22 0,31 :, . '" .J ,Z" 0, 11!1 O,l4 O,ll 0,38 0, l!I 0.1, • 0,11 
,JJ 1,11• , . .,. 1,31• 4,11'.1• 3,ZZ• 4. '15. 4,lZ• l ,'1 B• 3, Zbt ",'11• 1. n • 3,ZO• 
'Ill 0, JZ o,,? 0,31 0 ·" l G, ,o 0,51 C, 1~ 0,)9 0,27 0,15 (1,0) 0,0'1 
,11 0, 51 0.,, O, H :, , 5 2 I.I,"' ., , .. 6 O,H 0,56 0,,. l 0;,,. o. zo 0,l 1• 
814 0,17 O.<t4 0,50 >.," • 0,57 t,115• 0. '1A• 1,04 0,43 • • 
Pl6 0.0~• • 0,0'1 0.01 O.Z3 0 ,3) C,05 :,.u C,\J'o 0,08 0,01• 0,04• 
817 o.r,o 0,24 o.,~ '),34 0, 'oO o.z5 0,41 o.~1 o.r,5 11,27 • • 
818 0,39 o.,., 0.1, 0.5'> o.o O,H D, "2 !J." 1 0,3B 0,39 0, 37• 0.1li• 
81'1 0,eo• 0,'14• 0.1,. O,'IOt 1.10• 1,7'1• 0,9,. 0. ~ ,. 0,62• 1,03• • • 
A2t 0,08 C·, fl~ 0.01• :,,ort 0.01• ?.11• o,oz• 0,01• o.oz• 0,01• 0,01 O,,d• 
821 O.H O,H o. 4' o., 1 c.1, O,ll 0,38 0, 'o 7 0, 11') 0. 1 'I 0,01'1 0,D5 

• • DEJECTED 

VATE • LEGEND 

------------1 - D[~TlllED VATElt 
2 - TAP IIATEP 
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". 9'1 7.3) 8.'5Q 1,n A, !IZ "· Qt, 
1,77 5,10 6.9) ~.,,o 1,H 5.•H 
'I' o 34 ,.sz 7,)4 b.10 "· z l 5.84 
7. CJ'I 7.23 R,,,O '>,AO 9,75 5,51 
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11.,0 ... ,o '1, 40 5.40 f>. bC 7. !>O 
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'1.60 9. 11 4.•n 3.RCJ 
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,,,en 5 ,,,,, 5.80 2.30 
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OFFICE Of RESEAltC~ ANO ~FVELOPr.ENT 

E,VtltlN"ENTAl •R1TECTION AGENCY 

~·· ,~r~no VALIDATION STUOY-,Rt PFSTICtOfS,PC~S l 

ltAV OATl FOR C~LORDANE A~ALYSI, AY ~ATER TYPE 

VUElt 1 VAfER z IIATEII 1 WATElt ,. IIATER 5 4AT£R b 
~EOIU" YOUDEN PAIR ' z • ! 5 z 5 2 5 z 5 z 
TIIUf VALUE UG/l H.37 11.9, .. ,.,1 H.9, ,z. 37 _ H.9'1 1oz. 37 ll .9'i ,z.11 33 .'15 ,2.11 33,95 

LABORATORY NUNRfR 
ROl .. 5.00 3'1,ZO ,9.90 ,o.oo 39.90 lo(). 10 ,o.3o lo5.ZO 11.10 37.lO 25. Cl/) Z9.30 
ROZ 1Z.60 27.80 ]l.9 .. z~.H 33.86 Z 7. 77 3,..0, 27.5'1 ll,R7 21.0, 20.," 15.9'> 
~03 H,10 10.n ,,.10 zo;.~o 28,30 1'>.bO 2P • 5C. 22. 1 C. z9.10 l R .'10 2b.~0 z1o.90 
80" 30,,, Z5.10 1\. ~I) ?7.?.0 H. 10 24.50 10. 80 25.10 ,.,, 10 3Z .'lo 15 ... 0 • ~05 2e.,o 

2" • "' 
,,.~o H,90 29,00 2J ... 0 27. C;O 2" .'>0 2~.50 22,00 z,.z? H>,11> 

ROb 13.ZO 1~. ,o 'l, .. 1 17, 10 3",20 llo,90 1 7, 10 19,ZC ZZ,10 '-1, JO u,.bJ 14,30 
I-' 8C7 311,60 29,90 11,40 26,~0 3b,50 2e.20 z1. -.o 27,00 u. zo• 11.50• ........ lo;8l• 
I-' 808 Zb.7,• Zlob1• ~~.!lb 21.n 26.0lt Z'l ,1o8• 17. 11• u.02• 11',._57• 11. 78• "· 8,. j. ll I-' 

809 3Z.50 10.zi, 18.00 31,00 ]8.10 1,, ?O lo), 70 H.<JO 3,,, 90 29,'IO 11. ,o 9,ll'J 
81C • 30. 30 H,'l'.> 10,50 35, .. ,, n.10 ,o,oo 31.'>0 3?,ZO 27.AO 21.zo 17, zo 
1!11 2.9!1• 2AoZO z.11 llo,bO Z,50• Z?,loO z. 50 17,90 Z, 70• 1".80 l • 9,) 18.1)0 
AlZ 12.110 Zbobl'I H."'l z~.8'> 3Z. ',O Zb.CO 1,.2c 2b,ZO 28.IIJ z,.zo u.,o H,,:, 
81) , a-. 10 32,90 .. ~. ~, )Z. 70 50,to• 11.. ~o lo9.(10 11.10 ~8.10 )0.90 11. o:, lR,30 
8 llo 110.,0• in.ao• ,.,,6:>• 55.90• 11,00• H,500 108.CO• 59,90 8<1,10• o;e.1io• • 1o8,10• 
81b 30, 70 19.l') 11.RO zo.10 31,ZO Zl.70 32.50 n,110 31, 30 19.ZO 13. bO boll, 
817 H.39 z~.o-. Ho9l H,H 30. <JI', 3~.5 .. 31,00 79.b] 31.H u,.•n 1e.e• 22 ... z 
Ill" lb.'10 25.80 H.Z:> l1,ZO 11.,0 2'>;. 10 3 7. ,o 27,70 lb• 30 z~.10 ZA.30• 2,.10• 
919 bQ ... 3• ,8. 5"• .. 7. ~" ,.,. • b 1 70,39• 4J,5Z• ,e. 91 60, 52 lol,bl• bl.,, ... lll,08t ,o,9,• 
820 Zit.JO 29,5'l H,~O 20,5,) 39,,o ~3.~0 30,30 19,00 zz ... o 19,00 o.zz• 0,2,• 
821 • • • • • • • • • • • • 
• • Rl:JECTEO 

II.HEIi lEGENO 

------------
l - DlSTlllEO WlTEP 
Z - UP IIITER 
3 - ~URFlCE WATElt 
lo - WASTE WlTED 1 
5 - VISTE VATER?. 
~ - WAST( VATfR 3 



...... ...... 
N 

Hlr. .. YOUO~N PIii 
TRUE VAlUE UGH 

lAqQ'l&JORY NU~RFR 
801 
~07 
~o~ 

8C,4 
eo5 
80t, 
~07 
~OR 
80Q 
810 
1111 
bl? 
813 
8ll 
816 
817 
8111 
'IIQ 
820 
8Zl 

• • REJECTED 

,i&T~R LEt;EIIO 

-----------1 - OISTILLEO VATEI 
Z - UP IIATEI 
3 - SU'IFICE V-TfR 
I - WISTE WATER l 
, - ~ASTE ~IT~P Z 
6 - VISTE IIATEP 3 

IIATE• l 

1 " 
52,Q', ',2,',4 

.,l,60 50 ,QO• 
11.•n 36,0'> 
4 I, 70 n,n 
30,20 lZ,',0 

""· 20 
38,90 

H, 70 31,2') 
43,20 3'1,00 
H,89• Zb,b,• 
41,50 33,)0 
4~. '50 37,80 
21,10 27,'ll 
40,60 34,lo'I 
64, 50 ,.,,c;:, 
61t .1oo• 8'5,3:>• 
2~.,o H,5'! 
4,,eo; ]IJ,l~ 
45,6i) 36,5'1 
41,f>8t 70,f>7• 
47,110 1",80 

• • 

TABLE A-16. (CONT'D) 
EIIVTV1'1MEIITAL MO'IITOqfNG A~O SUDDQPT ll~OVIT~DY 

lfflCE ~r PFSEA•C~ AN~ rEvFLOP~fNT 
CNVIR1N~cN1Al DPOT~CTION AGENCY 

coa "FT'i01) V&LIOHIO'I H 1lrJY-SPI P£HICI0ES,PC8~ l 

'1&11 nAJA FOIi C~LO'IOANE ANALYSIS RY WATE• TYPE 

,/HEP 2 WUCR 3 ll&T•R 4 

1 " 1 .. 1 4 .,,,Q., ,,z ... ,, 52,9.. ,,, ,',4 ,z.•H, •z,.,, 

111.,0 39,90 43,qn 11,90 41,00 31,~0 
18, ,,,, 33,bl> 31, 43 )',,54 10,~6 30, 73 
1,;. ',I) 31 ,'10 37,RO 30,QO I(', 30 ZQ, 0') 
2A,~0 N,70 37,10 7~,30 J 5, JO 27,50 
411, 1:, 41, JO 38,01) l'l,70 38, 7C H,l>C 
• '\. I)., 3'1 ,00 'JQ,IJO 2.,, 10 3Z,9C. ZZ,90 
4,,, .. 0 B,'10 ..... oo H,00 ~fl,70 z.1,80 
1 ... l)'I 21,'5? )',,'IJ• 24,Ql• Zit, ll• 21. 1 e• 
49, 70 )';,50 4Q,30 lA,40 49,00 n.90 
t, 1, 11'1 35,4') ', 7, 20 42,30 , 3, 70 40,30· 
JA,70 19,40 19, 70 ZZ,40 l~,30 1'1.~0 ,.,.,o 37,00 ]Q,110 33 ,00 41,f>C 32,110 

"'· 110 
45,20 f,}, 00 41,, 10 ,,,, , 30 

"" • 50 111,00• 77,BJ• t,7,b:>t H,';O• l Q, 10 71, lO 
lQ,4') 3:, ,'50 32,4J 31,90 Z7,70 31,ZO 
,., , 11 H,H, 'z. ,,,. 41,94 41, t,9 35,511 
4'5,,,0 3",Z, ..... 80 35 .50 43,80 36,40 
16,111 10.~11• 42,A4t 511,29• 32', 4~ bi ,35 
40, 70 ZZ,b:J IJ,A') l'l,~O 4t, 00 20,70 

• • • • • • 

IM~ SI PAGf lZ 

vHE'I 5 OTER ~ 

1 .. 1 " ~z. Q6 ,,l, ,.,, 5Z,9& ~1,',<, 

3",IJO 35,10 Z5,21 25,'>0 
11,.11 H,87 H,2? ?5,71 
3~,20 28,'IO 

'"· &tl 
11,e,; 

"9, ,o H,30 • l", 60 
3~,90 37,70 19, 80 23,6J 
3C.,JO 20,/J'!) ll, 40 12,30 
Z4,40• 111, I:,• f.,?lt Z,9Z• 
z:i.H• 23,'lt• 4,ZJ Q,84 
43, ,u H ,30 13,IJ 15,Zu 
47,IJ:J 1, ,',O l9,8J 18,20 
14, ~,, I 8 ,2 0 lb,71) l '1,f>O 
3~,'10 ;>Q,bO 25,BJ 11,'1:J 
f>0.50 42,10 40, ?i> 12,'10 

102.00• 72, 10• l,50 1 ~4 ,oo• 
27,50 27,00 l 5, 70 11, 70 
44,5,, 3b .o, 11, 10 Zl,28 
,2.00 34 ,50 39, 10• 30,hO• 
IZ,52• t,6, 81 • • b4,0l• 
1t5,lo0 1'5,00 0,7H o,z,• 

• • • • 
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....... 

....... 

.s,. 

"EDIU" T1UDEN PAIR 
T~UE V&lllE UGll -, 

lA90RATORT NU"AFR 
801 
ADZ 
801 
eo, 
805 
80t, 
P07 
eoP 
P09 
810 
811 
81Z 
811 
Ill,, 
816 
~17 
~18 
819 
IHC 
en 

• • REJEC HD

IIATE R LEGEND 

-----------1 - DISTlllEO ll&T~A 
2 - T&P II.HER 
l - ~URF&CE WATER 
't - IIASTE ll&TER 1 
5 - IIASTE IIATER Z 
6 - WAST£ W&TfR 3 

IIATEII 1 ,, 3 
172.511 Hl.14 

15't,OO l 'f,.(-1'1 
HlloOO 110.co 
182,00 l 19 ,00 
126.00 121.00 
l'tl.00 I 29, O'l 
z9z,r,,• z,,.111• 
95,00 85,20 

l3b,93• 11,,,9,. 
1"3,00 102,0'l 
l:JQ,Q.) 81. 'tO 
,.7,to• 51.01)• 

1"'1,00 ·12e.oo 
109,00 79,81) 
... ,.oo ee.10 
1"7o00 1011.00 
1'7,H 101.Z? 
1"'1,00 129,00 
91,71• 6Q.Q',• 
79,'>0 81,60 

171 .oo l 111.0'l 

TABLE A-17. (CONT'D) 
~~VIR1~,ENTAl ~ONITO~JNG ANI) SUPDORT l&AOR&T1RT 

1FFICE 1f RF5E&RC~ A~O OEVELOP"(NT 
ENvt,oN~F.NTAl PPJTECTJON &GENCT 

EPA ,FT~OI) VAl1DAfl1N STll1Y-SRI PFST[C[OES,PC~S,, 

~AW 'l&T& F1~ T~1AD~ENE &NAlTSJ~ ~T WATER JYDE 

ll&Tfll 2 IIUi:I! l IIATEII ,, ,, 1 ,, 3 4 l 
11•,5~ 1Ho1' 17Z, 511 lH,1' 11?, 5b 141, 1' 

B5. 10 HZ,Ov l'!>', CO• 110,00• 175,00• 1H .oo• 
1,,.0,, 111, 00 l't0,00 115,C') 1 H, CO 11 Q, Ou 
1,,,,on 159,00 163,00 • 156,00 1211 .no 
l 5't, 00 lH,O:l 111, oc ~,,.,o l',5,CO 11~.oo 
1'0,01) 110,00 15A,00 131 ,00 1119,tO Jt,7,00 
'~9,90• Z39,,.0• 1"1,5r) 111 ,oo nz,10• 21~.10• 

.. ~. QI) 75,11:, 90,80 71,ZO 15 9, 1,0 110, 2 0 
~~Cl,70 155,113 Z70,32 110,119 1th, H 110, 17 
ne,oo 111,n 11,,,00 101.00 1"7,00 100,r,o 

~l,60• 251 .oo• 73, "0 11 l .oo 118, '10 95,00 ,,.~,. ,1.00• 4't, ,o• 4'1,40• ,ci,10• H. •O• 
1'19.0~ llZ,00 l'i~.oo 125,00 150,oc 1?7,vO 
1111,'l' 8't,70 101.00 rq. RO 111, 00 n,10 
\ 14, 00 9!,30 t'H.00 114,C.O 51. 70 9Z. '10 
t,8,C'O H0,00 1,8,00 108,00 15",00 I 32.~0 
1, 1, 5'1 111,17 l'H ,27 lll,69 1~9,0Z 118,111 
1119, ".10 13'1,00 163,i>O 11'1 .oo 164,00 121, 00 

'11,Zl• 51,36• e1. 1e• b~, H• ,z.•n• 50, 7 ,. 
'17. ,,, 8, .~, 88,110 .,., '~o l1J6,00 75,no 

1,t,(ll' 111, 00 Z1 Q, 00 121,CO 238,00 1'111,00• 

·~·7",/J,-..,#' 

I 11 V ~ I PA,E l1 

lj&H~ 5 HTER II ,, l ,, l 
l 7Z, 511 Hl, 14 112. 5'!1 hl,H 

139,00 1'2,00 ill,, oo• 9A,'l'l• 
',7,50 l H,00 !17.9) 92,00 

l9t,oo• 148,00• 152.00• 111,.00• 
123, 00 ?A,~O• ~6, O'> 3',50 
l 90 ,0G 110.,0 79,5') 109,()0 
1Z6,50 111,,.0 119,AO P~.~J 

'H,',O 90 .,o 1 b 1, 90 83,10 
1 30, 11 113,Q5 zz. l'I• 1Z,75t 
l't!I, 00 101,00 n.z, 111,,,, 
117,00 101,00 1,.10 19,30 

b 3, 71, t ,1,r,o• o;e,1, 5b,00 
Hl,00 118 .oo "'. ,o 111,20 

Q7,50 73 ,cm ,,,, 90 "1,20 
111, 00 9,., ,o ,2. 5:, ,ci,oo 
1111.00 A2,10 14,90• zo.110• 
1 51, 79 115,,.0 1111,03 88, 7" 
15!1, 00 1,e .oo 1112,oa• 110.00• 
10,12• ,5.110• 81, 41 ,~.bl, 
'11,~0 80,70 9,17• ,.111• 

170,00 108,00 111,AO• ,., e~• 
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fltlJF VALUE UG/l 

lA~ORATORY NU"R<R 
,11 
8tZ 
•01 
•04 H, 
8~~ 

,01 
,08 
809 
810 
811 
811 
813 
814 
U6 
817 
n• 
•n 
eza 
~Zl 

• • PFJECTFD 

•ATE• UGEN~ 

·-----------
l - OISllllEO WAlFI 
" - r•P IUTftt 

' - su•FACE "''fl 
• - VAST( ••re• l 
5 - WASTE VATfP Z 
h - VASTE VlTfO 3 

•AHR 1 
5 l 

lOZ,bl 3 zq. 1, 

417,0D H7,00 
11?,00 ZH.CO 
\l 1, 00 3'1.00 
n•,oo z •o .o, 
305,00 ZQQ,00 
3tH ,QQt ten ,lO~ 
1'~,QJ 151.QO 
JQZ.7\t 19ft • J l)t 
435,00 Zb6,00 
11 '; • 00 ,~o.o, 
"Q· 3:,, 138.00• 

3b5.00 178.0ll 
301.00 ,.1.00 
ZBQ,00 lll.00 
311, co n&.oo 
Hl.07 left.36 
3Q5.03 Z83,o, 
1 )Qi. 4111• 1,-.--. 
2!>l.OO Z\9.00 
3Z7, 00 3Zl,D'1 

TABLE A-17, (CONT'D) 
~,.., lf'1'ft111£ .. f Al 11,tTl•t•G lNO SUPPORT ll80RlTORY 

Jff ICE 1• RESFA•C~ A~O O!VEl~P~E•T 
E•VtR1•"E Nill PMl)TfCTinH IG~~Cl 

'" ~~r"OD VAL [DlT['JN STIJOY-SRI PEST[(IOO,•ce; • 
~u n,u rn~ f'111P"4~'ff lNllY51S RY Wl Tfd TYPE 

VAHR z· •AIER 3 VUE• • • l 5 1 5 l 
lJ1, ... 1211.1, lOZ,bl 3l~.3· ,02.,,, 1ZQ, 3l 

HO.DO Joi ,DO ,01,00• 3,1.co• 3CJO.OO• 1<~.00• 
''1<1,00 781.00 13Z,OO lH,00 H3.UO ZH,'lO 
411,00 101.00 • zq 1 .ro )QQ,00 ll •, JO 
.. ,,.01 ZI 1,00 21•,oo Z 31. 00 3'5.CO ?e~.oo 
J14,00 Zl~ ,00 4 3,-, ')0 15,.c, 1cu,oo 306,00 
1't4,QOt H6,90• ]03,10 1Q"; ,ltO 361,JO• 573,IO• 
I 1'. 50 lbl,lO 707,QO u,1 .10 Zft R. 70 I B.bO 
, ..... Q~ 18~.u 3Ti, 75 371,JI 304 • bO 10jli! • o; l 
4Z4,'l0 2Qb,O'l 15•,oo 3z,.or 3•r,oo z1,.oo 
Hl,00 275 ,00 71~.oo 710,QO lBQ,00 I H,00 

"" • l'O• ? .. ,00• QH. oo • 101.00• Qt,10•. b~.oo• 
1111 • 00 l,ij,00 )4 ..,. 0') l"' .c.o J5Q,~O 1c.,.co 
304,M 21~.oo 30~.oo ?41,00 lbQ,00 ZZI ,00 
z11.0, lll,00 lRl.00 -!10,00 no,oo 1~9.00 
11e.n? 2'0.00 ,. ,. 00 104,00 3'0,00 Z86,00 
ll«-. 84 100,48 l" 5. 50 3 l,. • 7 4 , .. ,.,. 48 2"?• a;o 
112. ,,., Zbl,00 3Ql,OO 111 ,00 178,00 261,00 
713. 71• lbl>,!11• J7b. 56• 1 7'- ... 1• 11~.7b• 154.lO• 
.,,., .OC'I zoz,oo ?';'!,. 00 ZOl,00 ZlQ,O~ 110,00 
3~,.00 334, 00 3~1.00 30,.00 HQ,00 lZ<tt .oo 

l • ~ s, l>AGF ·~ 

HTE• ' ••TEP b 

' l 5 I 
4J?, bl 1ZQ.H 402.64 lZ9.J4' 

JA~,oo 30~.oo )b1,0J• i,~.ol• 
311, 00 ?38,10 171,M 11>8.0J 
)79,l'J• ]70,00• Z83.0l• 773,0.,. 
lb3,00 H,ZO C,OJt ,n.,c 
298,00 258 ,00 n•,o, Z 35,~0 
327.0l 31'.~0 127, 5J 206,70 
I 'Jo;. JO lb9.t0 .~.QJ rc,10 
11.a.,, 134.14 1'3,b~· 41.111• 
327.'>0 ]30,00 4';, lO 101,00 
Hl,00 llb ,00 Qf-,?O 51,bQ 

1-; • .. D• bi.oo• 75,81) q,.a:, 
HZ,OJ 270,JO 16 7, OJ ibJ.00 
Z~J.~0 ?15 ,00 1~9.00 ll9,0J 
1l7.00 ZZl ,00 111, OJ 139.~0 
251. 00 190,00 ~s.iso• 19.ZO• 
381.~6 Ql.~7 3Z9.H Zl0,35 
331. 00 zn,oo 130,00• Z54,00• 
11 ... 15• 136,26• 1Z3,H 12 ... 11 
Z,)9,0'1 705 ,00 26,QJ• ~7,HJ• 
318. 10 z n .oo 28,60• 30.70• 
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------------1 - O[SflllEO VITfA 
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' - Vj\f£ WIT£1 Z 
b - VASI! VAIFI 1 

IIITl:I I 
l l 

10.~5 n.e~ 

'1,6& 1,.1n 
8.8b 11, 11 
e. 10 11,01 
1.19 10.1, 
,.01 10,61 

116,00• 262,o,• 
ft,77 18,0 
fl .oz. 10.,,. 
• , '11 8,Zl 

10,lo) 11.,n 
s.~il• b,lO• a.,, ll,30 
9,6> 11.10 

16,80• 21.00• 
q,)Z 15,20 

10,60 14.3, 
•.22 10,90 

lt>,l!• 17,9&• 
q. ~o q. 7q 
q,4-, 12.u 

TABLE A-18. 
EHiqn•~F~TAL 10N!TnRt•G ,~o SUPPO•T ll900ATOAY 

OFFICE ~F RESF&OC< &Ni nFVfLn••F~l 
E•v1•1~"ENTAL PAlTEC!In• •GENCT 

•• , •·r~no V&llO&TIO~ STJOT-IRI •ESTICIDFS,•C9S 8 

RAV OAT& FDR &QOClOR 1016 &~llTSIS 9¥ W&IE• TYPE 

WATEIP 2 OIH ] ~ATER • 
l I l I 2 I 

1,." ll .86 10,25 11,A6 10,25 11. llb 

1 • 4ft ll,ZO "· ft! , .11 13.50 10.,0 
,. 19 ll, 2'! 1 .1, 11 .,o 6,2• 10,ZO 

• ll,50 "•Zlli 11,70 ,. fdJ 10, 10 
1.~q 9,a;s • Q.97 1, ">0 Q,4ib .. ~., 11,9~ 4.117 11.60 5, H A,90 

111'\,00• 247,00• 109,on• 111,00• no. oo• 10.20• 
10.,,, 1,, 10 13,00 H,11• 11, 10 1'.10 
7,26• 10,04• A, 'lZ• ,,qo• 4,97• 7,98• 
". 1, 10,n 8,67 H.'10 6,H lJ, 10 

11.~o• 1ft,, ".) zo,10• U,QO 14,80 t>.50 
~.@o• ~.,o• ~.10• -..zo• 4,•o• 4. t10• 
Q. ~4 lZ, 10 1. "~ 11.00 Q, n ll, 70 
11. o, 9, l9 p,,o ., . ,.. , 8,60 10,40 

1'. 60• l'-, zo• Z1. zo. zo. 1 o• u.ro• z1.4c• 
7.\Q 11,00 15,40 11,8~ 11. 60 15.Jt 

10,11 14 .oq 10,0J 12.ze 12,49 14, ~6 
7 .1111 10,h) 7,81 10 • 1('1 7,81 10,10 

1 ). ,.,. 111., ... 1~.21• 1~.~9· lf'l.40t 20, 16• 
Q.70 11,50 11, az 11.60 10,70 8.h1 
11. 11 10,6? 8,40 11 .~o 7.47 11,?0 

1 " 'I 'it P4GE '0 

W&TEO ! V&!Eil ~ 
~ I ? I 

10. n B,•6 10,25 ., ... ~ 
"·" 26,QO• • • 
7,36 10.,0 7. (t\ 8.bb 1.,, l'l, 70 8,0.) 10,80 

"·"' 11,50 5,62 10, zo 
5, H 6,80 l, 70 b, 11 

en. ?o• 11~.~o• '5 s. 110• qr,N• 
e. • 1 ",bZ 3,0J 4,06 
2,81• j) ,Ob• 1, 111 Z,A4t 
••• 8 10, 10 7, J5 11, •• 

lZ,ffO 11.,0 1 I, 30 P.31 
6,10• ,.10• ) . ,, 4,60 

. 11,00 lZ .,o ,.o, '!i. ')5 
IC,10 10 ,bO 7,Q4 6,9ir. 
11.,0• 20, Io• • • 
1z.,o t.10 • • 
lt".'e4 11,08 10, 05 11,69 

1, lb 10, 10 
1, '' 

9,,,, 
11,45• 18 • 69• 1 J. JZ• 21.,6• 

Q, >8 11 ,ao 4,19 8,411 
Q.04 10.~o ,.,n 1.,0 
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4 - WASTE VATfl l 
5 - WASTE VlTfR ? 
b - Vl~TE VATFA l 
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• ,o.qq 

1 
] 

". 5! 

)8. zo 
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3Z.OO 
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n,.oJ• 
H.~o 
l1.9J• 
n.,o 
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n. 10• 
15.10 
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31 .zo 

111.cn 
,z ... ,, 
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1, .10 
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4«,, ,.,, 
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49,2? 
47.A? 
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TABLE A-18. (CONT'D) 
F~vr~,~~E~(ll ~U~ITU~l~G ~~o st,PPQRT llA~.,,~., 

~F~TCJ ~F •f~EA~C~ AN? OFVFL~DMF~T 
E~v1•1~·E~T•l ••)TE~T[ON AGr~c, 

EPI ~F.T~OO ill IOATIO• STUOY•S•I •FSTICl"FS,•CRS ~ 
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• 1 

,o,o~ '5,H 

11.10 
11.•, , ... ., 
1', l) 
!f\,10 

HI. O?• 
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ll.~•· 
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4T.Q? 
Zl,20• ,e. zr ~,.,, 
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,1."' 
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• 40.QO 

1 
) 

')'; • 52 
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Ho 10 
ZZ,30 
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1'0,00• 
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Zit. ?O 
,1.e,o• 
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"' ,50 
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.. ..,. 80 
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•~.bO 
eo,11• 
4\,90 
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)),40 
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H,30 
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~f\. 1') 
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>e. u,• 
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48 ,bO 
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1 ... 00 

• It,' J• 
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bl.Ht 
11,zo 
H.Z~ 
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~18 
AlQ 
820 
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• • REJECTED 

IIATER lEt;fNO 

-----------1 - ')ISTlllFD WATER 
2 - UP IIATEII 
3 - SURFACE IIITER 
• - IIISTE WATER 1 
5 - IIASTE VATEP Z 
6 - YA5TE VATEP 1 

VATElt 1 
5 3 

!>l. 7) 

!>9.40 
5),40 
Z'1.00• 

• 
6b. 80 

79z.oo• 
n,.90• 
50,00 
JO, 110 
,11.30 
,z.10 

"" • 80 
56. 70 
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77.71 
62 .110 

lOb.32 
5Zo40 
12,bO 

..7.81 

87.71 .,.10 
21. ?'>• 
14.11>• 
50,30 

1190.0'>• H.o,• 
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YOUOEH PAIR 
E VALUE UGH 

OIUTOO IIUNRER 

• IIEJECTEO 

,HR LEGEIIO 

---------
- DlSTlllEO WATER 

! - UP IIAJEQ 
I - SURFACE WATER 
I - WASTE 4ATER 1 
, - WASTE ll&TEII Z 
~ - WAST[ ~ATER 3 

WATER 1 
.. 3 

z,.11 10,11 

!,l'>,10 
Zl,00 
I e. ,o 
Z1, 10 
ll,AO• 

C,37.0ilt 
3'J,6J 
61.H 
ZO.QO 

31,li) 
27.30 
1,.1:1 
71, zo 
2,.10 
28, 19 
37, 30 
1,.H 

Hl ,oo• 
50. 70 

c,c,, AO 
23, .. 0 
ZZ,50 
27,20 
1 ... 00• 

3Q],<,O• 
]Q, 10 
69, ?l 
2" .30 
21,0'l• 

• 
31.,0 
ll,,,'.l 
f>O ,,,0 
ll,00 
ZQ,QA 
O,?'> 
32,91 
il'7,!>0 
33 ,QO 

TABLE A.20 

E~v,,, .. ~fllT&l NO~ITJqJ~G lllD SUPPnRT LAAJOlTODY 
1F~ICE ar RF,e•,c~ AIII) OEVELOP"ENJ 

ENYlqaHNENTAL PROTECTION AGENCY 

EDA ~ET~OO VALIOATl'lll ,TJDY-SRI PESTIC1DES,PC8S ~ 

RAV 1lTl F1R &ROCLOQ 1232 ANALYSIS 9T WATEP TYPE 

IIATEII 2 
.. 3 

zc,.11 1.>,11 

~9,90 

1 "· jl.Q 
1,-,00 
,0,10 
10,l>O• 

t,~fl,O'.l• 
17,30. 
62.Jl• 

11>, "" 
l z. C,'.)• 
H, 30 
11,70 
11,, ~o 
"'. n• .. ,,, ,o 
n.01 
17,,;o• 
18, 11 

,~1.0:1• 
~0.110 

H.5J 
z,.n 
17,00 
20 ... 0 
1Z.3J• 

"17,00• 
16.70 
60,0Z• 
Zl ... o 
11,10•. 

• 
31, 51) 
:n.80 
57,70• 
29,00 
21,zc, 
.. 1.10• 
19, "" 
25 ,61) 
Zll,ZO 

WATER l 
.. l 

2 .. ,.,, 30,77 

zc, • 60 
20,00 
H,. 30• 
22.00 
10,9:J• 

Z29,00• 
2,,eo 
61,lZ• 
19, 1,0 
17,80• 
Z8,20 
il'b,90 
18,30 ,.,,,.o• 
25,QO 

• 37, zo 
lZ.08 

1c, 3, oo• 
.. 1. 70 

51.00 
23.~0 
2'.>,bO• 
2s.10 
12.80• 

11<1.c.o• 
3'.10 
53 ,27 
23,70 
11,9.)• 

• 
z ... "" 19,20 
s,.eo• 
H.tO 
211. ,, 
.. ,.10 
15,A2 
21'>. 30 
3Z,l0 

WATER t, 
.. 1 

z,.11 10,11 

100, oc.• 
22,90 
13,20• 
Zl,80 
11.zo• 

507,Do• 
2c,.c,o 
sc,,~1 
zc,,90 
12,30• 
30.10 
37, l<! 
21,50 
47, '10 
Zl,10 
2 ~. 15 
17,30• 
10, .. 8 

isz,oo• 
Z.3. 10 

1,3. ~o 
Zl.dO 
16, c, 1,t 

18,10 
q. 1,9• 

Hs.oo• 
H.50 
Ho'.l8 
31.'10 
zo.t.o• 

• 
H,10 
2,,00 
C,8,'10 
29,00 
ll'>.C,6 
,2,10• 
H • 18 
2'1.QO 
31,20 

WATER , 
4 3 

? ... 11 10.11 

28,70 
20,eo 
1,.10 
I 'J, 10 
'>,33• 

181,00• 
H.10 
28,27 
22,00 

fl. Al• 
]Z, 60 
19. 80 
a,.<10 
27,40 
21.10 
2,,00 
]9.30• 
26.11 

211,00• 
39,60 

36,lO 
20,!>0 
19,'>3 
21.20 
11.10• 

z1e.00• 
35,10 
31 • 15 
z9.110 
1,.10• 

• 
Z6.50 
19.110 
s,,.,o• 
zq. eol 
30,~Z 
,., , 1 o• 
22.9b 
Z6,00 
23,,,0 

I~ V SI P•Gf lC 

,IAJFR I'> .. ) 

zc,,11 'i0.11 

• 
19,50 
15, 30 

5.91 
6,38 

105, ,0• 
Z. II I 
~.211 

11,6'.l 

10, ""' 22.,0 
11. 30 
15. 83 

1111, oo• 
z. 7'>• 

16. 67 
35 • .,o• 
z9. 33 

A,01 
• 

zo.110 
1 <I ,911 
11. Iii) 
10,10 

173,C'J• 
2 ... Z 
t • q 3 

15,30 
13,,,0 .. 
l'J.60 
20,70 
50.50• 

Z,37• 
Z0.61 ,o.,,u• 
29,58 

5,06 
21.,0 



OTE• l 
"EDIU" YOUDfN •AIR l l 
TRUE ULUF UG/L 'Q• S\. 61,5• 

LA8n•,rnoY NU•Rr• 
901 bb.20 e1.,? 
802 36,00 •b,,O 
803 ·39,50 46,7? 
804 H,20 ~0.60 
805 18.6~· 3Q,e,• 
~06 302,oo• ,~9.00t ...... 
•Cf ,,.,o 69, n N 

w eo8 H,62 72 ,31 
80Q o.oo ,1).10 
'10 • 3e.oo• 
elt 2,.20 1>,.1, 
812 ft,.90 ,,.,o 
813 42.90 47,,1\ 
814 7q.40 10'1,00 
816 ,,.eo !>t>.~0 
~17 51,H ·73. 7~ 
8U flb.60 Q4,10 
819 83,15 90 ,\I\ 
920 z,.10 z~e.ao• 
82 3 5Q,40 67,20 

• • IEJECHO 

WATFO LfGE~O 

------------
l - DISTILLED WlTEI 
l - UP WlTEI 
] - ~UHAC{ WlHR 
4 - WASTE VlTEI I 
5 - WlS7E Wlf[O 2 
b - •&STE w, If Q 3 

TABLE A-20. (CONT'D) 

~"v10,~1~~fAl ~n~trn•t~G •~o SUPPO•T LA~OR&J~qy 
OFFICE ijF •ESEAQC~ AN1 UE~flOPSF~T 

E~~IQ1N•e•T•L ••1rrcr1u• AGFNCY 

••• ••TMnD VALIDATION ~TUJY-501 •ESTICIOES,•ces 6 

••v DATA.,. ••ncto• 123? INAlYSI~ ~y ••TER TYPE 

,urS;, 2 VAIE • 3 UIEP • 
I l I 2 1 2 

4q., .. 61 • ., .. 
friQ. '' ~1.5• 4 Q. 9:4 61,,. 

TQ, H 82,70 61,8' 7~.50 '71 CIQ 67,10 
1T. 1, '3,50 ,1.,~ 50 ,60 H·, QC ,,.,c 
1?,00 H,00 2Q.10t 1•.o,• 11. •c• 18. ro• 
1 'j, 7" 1, ... 0 1,.0~ '5l. 2'0 •1.~o H ,70 
H,n• 32,50• H, 30• H.10• H, 10• 30 .40• 

111.0,• 441,00• 2n.oo• 5H,oo• 148,CO• 51',00• 
~3,RO H,~O .,,~o 50 ,60 64,80 70, '0 
H,H b9,Zl 51,Q2 , .. • 46 .q,62 ~6.54 
.... . oo ,a.,o ,,.10 ,~.30 , 3. qo 1,.oc, 
17,50• 24, 50t 11, 50• lb,60• 14,200 "o,oo• 
!~.10 64,00 Zl,00 I)., .c,o 11.,0• ... oo ,,.,o &,.~o ,1,M 61\.JO 50,60 bb.lO 
41, A, H,lO ,1."o -.z .10 50,ZO "t,.90 
10,t,:)t 102.00• A8.60• 110. o,• ~1.00 100.00 ,,.,o 36,10 H.oo H, 70 ,,.,c '2,AO 
H,,o &,.1, 'J';.88 72,JQ so. 1, 6] ,QI> •2.,,. 91.10• Plb,10 f''1,,0 titt>. ?O• <Jb .,o• 
QI. 18 .,.l5 eq, 10 rs. ,11 40,Yl 5ti. ez 
'7.0~ 66,00 ll,QO ~I, 4 0 r.b. JO fl]• 10 
~R.~0 '14,AO '1,'l e,.zc '1,H H, 30 

I • 'i SI PAGE 2 I 

WlfEI 5 WATFR ~ 

I 2 l ,. 
.Q.,. f'it .,,. 49. i;, 61,5• 

62. zo A?.,00 ,~.,1 ;,c:,. JO 
37.5~ '50.'iO 

'"· ljJ 
,,.~o 

32,50 40,70 1,. ~o 39,70 
Iii 1, bC 77 ,00 1 b, 60 l5,ql) 
Z I, lu • 11."o• lu,~O 2•.10 

JZJ.oo• 4~1.0l• Z6Z.ao• ,11.u1J• 
5", ~o 5Q,10 30,00 17.~0 
44,99 77, )0 34.t,~ 62, 11 
«.6. 70 56, 10 19, flO H.~o 
l ft, 10• • ... ,o ll.<JO 
18, 10 ,o. to I b, OJ 41,00 
(t!Q.00 ,e.,c 31,50 41,~IJ 
19, bO "'•bO HolO "1. 11,) 
8'1,50 IOY,OQ 101,00• 1,.20• 
40,70 ~1.10 &,en• 14,20• 
59,Jl 71,00 4],Q7 sq.,.,9 
91,bO• QA.SO• eo.10• 91,10• 
80,65 •l,60 66,.\cl ••• QJ 
.5,10 '10,50 24,60 • 
';l,90 b9.'IO • 73,80 
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N 
~ 

IHGH TOIJOfll PAIR 
TRUE YALU£ UGIL 

lA80RAf0RT NUNBER 
POI 
80Z 
~01 
do, 
805 
80b 
807 
80A 
809 
lltO 
811 
81Z 
813 
8H 
816 
1117 
818 
Rl9 
8ZO 
AZ3 

t • REJECTED 

VAfER lEGEltO 

-----------1 - IJISTILLEO VATER 
Z - TAP VAfER 
J - SURFACE WATER 
\ - WASTE VllER l 
5 - VASJE VATf.R Z 
" - VAStE JllER l 

,1UER 1 

f> ' 1'8.bl 

n1. oo• 
107.00 
\O';oOO 
lZ!l,00 

• 
Zbl • O:>t 
1)8.30 
180,!)) 
139.00 
rz.511• 
73.10 

11,1.00 
10,.30 
21 b,00 
H~o'.10 
ue.10 
Zl' .oo 
1'\,7Z 
i,z.o, 
276,00 

1 e,. 1,1 

z,,.o, 
136.0') 
lZ'j,O') 
HO.o:> 
105.on• 
,,1.00• 
1,1.1,, 
z•H.f-9 
1ez.oo 
96.,o• 

111.111 
1 7Z .oo 

l 70. '" 
Z39.03 
l '!i0.00 
UZ.f>~ 
Z90oOO 
zn.9'1 2,.,., 
z110.u:> 

TABLE A-20. (CONT'D} 
EMVJ~O~~ENIAL ~n~IJOqlNG A~O SUPDnqJ lARnQAJORY 

OFFICE ~F RESEAQC4 ANO ~fV£LOPNENf 
ENVt~1NN;Nt&l PR)l~CTJ1N AGFN(Y 

~PA ~~lNOO VALIDATION ST~DY-SRJ P~SJ1Ct0ES,PC8S ~ 

RAW rllTA FOR AR1Cl011 1232 ANALYSIS ~y WATER TY 0 E 

WATER Z 

" 5 
H~•"l l'"•bl 

'00.00 
lP,00 

91 ... , 
lH.00 

• 
10~.on• 
n.50 

179.Q'J 
119,00 
,e.10• 
rz.on 

\!11.00 
50,10 

zo.,.M• 
lbl',.OO 
HO,Z9 
n,.o:i• 
171, '" 
155,0'l 
199, 03 

]1,0,00 
131.0:> 
lZl ,00 
171,0J 

91t.90• 
lt9boOO• 
~,.10 

ZltZ,3l 
lJll.00 

7Z,1D• 
105,')0 
1111.00 
U,'),70 
zz,,oo• 
l!IO.O'l 
191,10 
291,'JO• 
197,ltb ,o.,o 
ZB.00 

VATi:11 1 
II 5 

llt'l.~l l'llt,61 

Z09.00 
111.00 

98.00• 
1 39, 01) 

• 
3•H.O(it 
1"7.lO 
l7A,lt., 
l';0.00 
93,80• 
10,ZO 

1116,00 
lZ~.110 
208.00• 
109,0'.l 
133.8'; 
217.00 
127.99 
1116.00 
2H,OO 

?'j, .oo 
• 

119,00• 
l '!i9 ,00 

l'Jlt,OC• 
1•n .o,• 
125,10 
290, 1A 
189,00 
n.zo• 

11'.CO 
165 ,co 
1 H ,50 
z,,.co• 
1511.oc. 
1•n,1,9 
Z7i.OO 
lJ9,Z7 

z~ ,110 
ZH,00 

WAT~R ', 
,, 5 

14~,H 184.~l 

21~.oo 
lZZ,00 

97,QC,t 
121.00 

• 
33",00• 
Z?,70 

He,<ob 
1"9,00 

6 7. 70• 
1,7, 40 

1!>5,00 
101.50 
zoz.oo 
H8.00 
llb.Q!, 
Z30,00t 
1"7,8Q 
l.,3.00 
zo1.oo 

Z4l.OO 
1?5,00 
1oq.oo• 
11>0,00 
117,70• 

3'3,00• 
,1.80 

z9,,1~ 
H,7,uO 

90 ,90t 
109,00 
Z00,00 
140.40 
z,o,oo 
1611,.10 
189,10 
zqz,oo• 
ZlO,l~ 

79.00 
=10,.00 

~&TEii 5 
6 5 

1"8o~l lAlt.~l 

1871.00t 
79.~0 
117,00 
11,90 

• 
279.00• 
ll0,80 
130. 78 
1"11.01) 

1,Q.1tc,• 
,1,'10 

1,0.00 
111.~o 
1,1.00 
171,JO 
1101.n 
2n.oo• 
t,Q.Q!) 
151>.00 
Z71.00 

1110.00 
12,.00 
1111.00 
6\.00 

107,00• 
H?.OO• 
143.10 
ZOC.,B 
l8b.JO 
77.40• 
q~.,o 

1 n.oo 
157,bO 
ZH.00 
n6.oo 
19b,Z5 
z~ 1.00• 
ZH,06 

I .'1 
Zfll,00 

t ~ W ~• PAGE ?Z 

6 ~ATER 
f, 

H~.61 
5 

184.61 

• 
Q7,lt0 
91.ZO 
37,HO 

• 
06.0'l• 
,1. 5<1 
27, l,(J 

AZ,81 
59.30 

""· 50 83. ,o 
,,, , 10 

,11.00• 
'i,8'Jt 

13). 81 
zoz,oo• 
lltb.68 
63.60 

Zl5.00• 

• 
1,1,.10 

1zc..,o 
39.~0 

• 
395.GO• 

5"o40 
31.15 
111.~ ... 
51,,0 
~e.oo 
98.QO 

100.10 

• 
26.50• 

1'6oH, 
ZA1.oo• 
lb5,A4 

5d0 
Z Z l ,00 
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N 
lT1 

l'lll YOUDEN PAIi! 
TRUE V&lUl Ut:ll 

lA~OR&TORY ~UN8ER 
qo1 
801 
R03 
804 
805 
80b 
807 
'108 
80'1 
810 
811 
811 
H3 
814 
H6 
817 
Al8 
dl 'I 
~20 
1123 

• • PEJECTEO 

IIATEII LEGEND 

------------
1 - DISIIllEO WATER 
l - TAP ll&TEI 
J - SURFACE ll&TER 
4 - V&STE WAT[q l 
5 - IIISTE VATfR 2 
6 - va,rf IIATfP 3 

W&TElt 1 ., 3 
ll ,02 15,1' 

U,40 17,40 
10.00 12,23 
10,00 10,70 

9,7'U 7,68• 
11, '10 13,50 

211,.00• 311,00• 
lR,20 11,bO 
11, 40 20,4'1 
10.00 '1,,4 
H,10 18,10 
\l,40• 33,C'>• 
10.10 11,CO 
9,04 'I,"' 

21,00 25,CO 
23,'IO• 26,40• 
13,H 14,17 
11. 20 ll,5Q 
10,2b Ito ,61 
16,00 11.20 
10,bO• ,.1,,. 

TABLE A-21. 

<~yfq,~,ENT&l ~0 .. ITOPfNG &NJ SUPPORT l&80Q&TOPY 
1FFICE I)~ RFSE&RC~ A~'> OEVFlOD~fNf 

ENVIRON~ENT&l PRJTECTlON AGENCY 

~PA ~~T400 VAl(DATION STJOY-SRI PESTICIDFS,PCBS, 

qAW ~&T& F]R &ll~ClOP 1242 l .. &lYSIS qy W&Tfll TYPE 

WATER 2 WATER 3 WATEQ " 'I 3 ' 3 5 1 
l ,. oz 15,IZ 11.n 15,U 1 3. <.Z 1-,, I Z 

1'1,90 11.,0 lto,30 11. 90 16,00 75.,o 
10.n 11.,0 10, bO 1?.,o 12.,0 12,'10 

II, 4'>• l'l,'IO• 'I. 00 11,CO 7,62• 'I,' 1• 
'I, b~ 11, JO 1. to'I• '1,19• • 12,toO 

12,?'I lb,bO lto, JO 1~.zo ll,311 1§,00 
211,.00• 312,00• 397,00• to3o,oc• HI, Ot• 16'5,CO• 

l ~, 70 19,110 11.10 12 ,'10 l'I, 10 12.00 
9.,, 18,20 9,2? 18, 32 I 0, 72 H,16 

1,, ,o 10.,0 10,50 lll,60 11. 'IC, 10. ~o 
b'I. ,,. 11,90 18,60 19,BO lb,70 Ito. 50 
11.~o• lb,OO• 32,IO• Zfl,ioO 2 7,0() 21,50 
H,4') ·1),90 11,41) 12,70 1 "· 30 lb,4C, 
10,40 10.10 'I, 'H b,10 9,71 b,01 
ZZ,40• zr. oo• Z4,20• 26,20 zz. 70 18,70• 
~1.70• Zl,ZO• 2),60• Z6,loO• Zl,70• 24.~0• 
i,,o, 14,00 Jt,,OJ 17 ,24 17,9~ 16,63 
11. '10 11. JJ 12, 10 ll,10 11. '10 12.~o 
10. l '5 lJ,bO q, 71 'I, 31 10.12 lb,28 
l I, loO 11,!>0 l ... 20 1 2 ,60 ll,40 H,'10 

8, <1• 1,.10 10, 10 11.,0 8, H, ,, • 3 J 

I .. W > I PAr.E ~J 

WATER ' Jiffl> i, 
5 1 ' 3 

11,lll 1,.12 11.oz 1, .iz 

18,20 11.20 • • 
10. 10 12.00 9,30 11,lo.) 
q,,o• 10.00• 1, Oil 7,70 ,.11• 9,34• 3. 31 b,,b 
7,20 14, 70 7,0) lZ,40 

JOR,O?• 108.00• 5),70• b'l,20• 
1',20 21,50 z. ldt ,.z1• 

'I. 11 1'1,20 J,61 Z,Ul 
11. 50 11. 30 3,2b 4.,.' 
lto,50 l&,50 'I, 10 21,'10 
•z,oo• Z5,00• zz,oo• 20.00• 
11,40 11,80 'I, 01 ,., .. 

4,94 10,ZO ,.u 1,5b 
Z 3, 80 • 24,30• 15, 90 • ,,,.zo• 
17,110 Zl, 71, 1.0, 6,4i 
1,.2, 1.,, l? 14, '18 ll, ~6 
11.110 ll, 50 10, lJ 11. 50 
9, '18 11,0'1 'I, 09 15,62 

11,40 11,!>0 6,8? 2,Zl 
10,.?0 10,SO lo. 5J 3,.)8 



...... 
N 
0, 

"[OlU~ Y1UD(• PAIR 
HU[ Vll•JF ur,/l 

LAPORAT~~y •u••ER 
SC I ~c, 
Rn, 
804 ~o, 
tiC6 
801 
R08 
PDQ 
810 
Ill 
Ill 
8U 
81' 
RH, 
817 
818 
'19 
8?0 
8'3 

• • IFHCT<D 

Vil{ 0 l fGfNO 

-----------! - OISllLLFO VlTEI 
Z - UP VITU 
l - SURFACE VlTFR 
4 - WASTE llTEI l 
' - •&ST! HHI l 
~ • •AITE Wllfl 3 

WATER l 
4 6 

!'1.o, 10.z, 

z1.qo 
n.zo 
1 Q.OJ 
lQ.TOt 
ll .90 

,,1.00• 
'3.5) 
H.79 
15.ZO 
)4.00 
67.700 
Z?.4~ 
19.60 .,,.10 
". ,o• 
n.oo 
ZJ.10 
~,.11 
J,.10 9.e,• 

]8. 70 
z,.10 z,.,o 
l).43• 
z1.o, 

,z~.oo• .,., .,, 
Zl.bl 
19.,n 

lf.OQ 
111.,0• 
u.n 
u.n ,i.,, 
,,..QOt n.,, 
21.,, 
zq.!)., 
37.30 
ll,'1• 

TABLE A-21. (CONT'D) 
c~Vf01~1F~Tll ~n~tfil•t~G l~D ,1JPPO•' LAA~Rlf10Y 

JF<ICE 1F •l•El•t~ 1•~ OEVEl1PPl~l 
E~ilR]~•ENTAl PRJrECTlON AGENCY 

<•I 1~T~O? VALTDITI]~ ITJOY•\Rl •ESTlCIOEl,PC~S ~ 

.,. ~••A FlO ,,1cLo• IZ4Z •••LYSIS ~· VAIEP TYPE 

•lTER Z 
' h 

U>a OIJ 10.24 

,,. QI) 

,1.~, 
l "· ~,. 
~1. ,o 
~l, "-0 

110,00• 11.,, 
1, •• , 
\ ... -.,, 
?1.10 
"', 70• ,,.zo 
'!t, &O 
i,.Q, 
,Q.50• ,,.,6 
n.,o 
'', l A 
?~. ]t') 
lQ.?O 

H.9? 
24. 10 
n.oo• 
H.N 
32 ... , 

511.00• 
z1.80 
ZJ. 56 
ZI. 10 
,o.,o 
11, 1ri• 
zi., ~o z,. 70 
,i .oo 
!»1 ,10• 
)8.80 
l6,90 ,~.,, 
ZS. I 0 
14', lO 

WAlfO J 
• 6 

26.0'i 10.Z4 

2A.30 
n.•o 
19, lO 

• 
z~.10 

2l 1 .oo• 21.~, 
11.zo 
18, 30 
,~. 110 
4';.Q') 

ZZ,40 
n,oo 
"'"·'0 .... • ,o• 
34.71) 
H.hO 
2,.01 
25.90 
q.o, 

31,?0 
1~. ro 

• 
IQ.BO• 
10.qo 
9,-.10• 
Z2,QO 
Z2 ,5) 

? '. 30 
ll,60 
64, QOO 
H.80 
zi;.o? 
H.80 
'jlt I JO• 
H.11 
z,.ro 
)O,H 
H.<iO 
lJ.•O 

VITF~ .. 
• 6 

z~.c111 10.~, 

,,., 80 
n. JO 
16. ~~· 
21.90 
z1.~~ 

JZq.oc• 
20.10 
1Z.9b 
lQ.ZO 
ll.30 
.,.1~ 
2,.tio 
Zl,~O 
H.60 
41. 10• 
10.q• 
z,.,o 
Zl.f6 
26. TO 
Zl.50 

.,.cc 
zr .11, 
10.qo• 
B.10 
n.oo 

Z l7 ,00• 
z, ... o 
ll .J 1 
Zb.00 
H.10 
H.lC 
ze.60 
z9.zo 
51.\0 
bZ.)00 
38.Q9 
~•.zo 
n.~5 
17.oo 
1e.10 

WHER 5 

' ~ 16.05 10,11 

33,)0 
ZZ, IJ 
17.0l• 
11.10• 
17,00 

i,e,oo• 
10.10 
11,1110 
19.]0 
26. 70 
,A.JO• 
2,. ~') 
l Q. 7'J 
H,l>Ot 
35.20 
33,0l 
25,00 
Z].11 
Z5,70 

8,lQ 

()),40• 
14 .10 
zz.•o• 
IR.40• 
1,.,0 

za.~o· 
H,•o 
I q• lit 
2?,70 
n.oo 
14 .600 
25,6C 
z1, i;o 
H,,oo 
1•.,o 
36.0'i 
n. 10 
31.14 
2a.zo 
ZQ.lO 

I " V ~i Plr.E !I 

w• h• 6 . ~ 
21,.t.,; lC...l'I 

18,2~ 
14,t>J 

8,04 
1~. 20 

1,~.00• 
~.c~• 
9,~3 

H,30 
10,00 
,~.oo• 
IZ,5U 

"· Qllt 
43. oo• 

8. 24 
Z 3, 6~ 
n.oo 
Z4,o, 
10.00 

8.38 

• 
2~. ~~ 
l~.lt., 

'• H 
Zl.~O 

121 .l,Ot 
•.11• 
1.83 

12,qo 
20.10 
67.0C.• 
1•.J~ 
15ilJ 
18 • 'H,• 

11,'14 

:io.zz 
ll.~O 
]0.39 
6,o, 
b.17 



I-' 
N 
........ 

HIGH YOU'lEN PAIR 
TPUE VALUE UG/l 

lA80RIT1~Y NU~~ER 
801 
RCZ 
80) 
804 
&o, 
A06 
807 
1108 
PCl9 
~lC, 
811 
8ll 
81) 
814 
&16 
817 
1118 
,19 
810 
823 

• • PEJfCTEO 

VITEO lEGEIIO 
-----------
1 - OISTlllcO WATER. 
Z - TAP IIATfO 
' - su•FACE ~,,e• 
4 - WASTE IIATEI l 
5 - ~ASTF WATEI Z 
6 - aASTl WAffl 3 

WATER l 
z l 

91.17 l 05 • 84 

l5'i.OO• 132.00 
73.20 115.4') 
72.40 82. 41 
11.,0• 79. 5')• 
B4.20 86.C,!> 

JH.oo• 43z.oo• 
64.30 67.51 

10l.b0 84 .11 
81>.70 97.0'l 
'17.10 1.1~· 

121.00• 11".0!l• 
1z.40 Ql.80 
14.40 81.011 

1:>11.00 n.o, 
142.00• 137.0:,• 

9 ... 75 118 • ll 
73 .10 88.71) 

1011.o;o 111 • I,\ 
91.'50 88.6'> 
11.20• f',3.800 

TABLE A-21. (CONT'D) 
~NY(~.,~~FNTAL -~~ITO~ING \NO su··~RT ll~O•~TORY 

11FFICE OF PlSFAI(~ ANJ OCYflOP~fNJ 
ENV(11NNENTll PIJT~~TION AGENCY 

•PA ~•THOO Vlll0ATll1N STU~Y-SPI PESTICIOES,PCIIS 5 

•Aw llATA F11R AROCLO~ 124? ANllYSIS ~y WATFR TYPE 

WATER z IIATER ) WAT£• 4 
z l z l 2 l 

'11. 1 7 10,.,, QI. I 'P 105.~4 'H.17 105.84 

ll0.00 1ciz.oo 107.00 I 01.00 109.0C 122.00 
?Z.9'.I BO.JO t,Q, 70 110,70 1,5. QO 80,110 
.. 1.,,. ~,.zo• 65.60 80 • All 57.40• 7). 700 
7~.Al 88.50 59.JO• 11. oo• 72. 70 B3.60 
~'>.00 ,6.00 

'"· 60 n.20 115. 00 10).00 
1''>.0)• nz.oo• o,.oo• 645.CO• z9r,.co• 337.00• 

'IZ.1'l B8.40 . 35. 50 3 7 • 40 ~ 1. 90 Q).30 
A').~') 9,.80 104,lZ 11~ ... ., ~"·"" P" • 11 

10•.rn 124.00 e11. 10 11<1.00 1J7. OC. l 3Z. 00 
83.50 71,90 112.00 1211 .c,o IH.00 1"9.00 

11'5.llO• 110.00• 101,.00 1c,.c,o 79.C0 · 71. ,o 
94.~0 101>.0IJ 78.00 9).~0 ~8.60 10).~0 .,,.zo 113.30 67.10 76 .60 79.40 81.90 

lrll. 01) 10").00 10,.00 101.00 104.00 109.00 
111.00• 11'>.00• lt,'5,00• 11.,.co• l'IO, .io• 170.00• 

'JZ • 11 lH.lZ QZ.77 109 • ~q <H,.7f, 11 .. • ,.q ,~. ,.,, 91.10 n. 10 QO .t-0 71. 70 p11.10 
119. n 13<J.H 1111. 99 11q ,50 JZQ.32 12',H 
10?. (II) 67.110 8•. 611 • 88.20 101.00 

11.zo 91.1>:J 71>.1,0 5-..oo IIQ.ZO 1 ... 20 

I .. V ; I •AGc ~{ 

IIHER ' WATER 6 
z l z l 

91. l 7 105.R<\ Ql;l7 105.B4 

lC,4. 00 105.00 H.~O 3q1.01>• 
!>3.20 77 ~ 10 ,).10 • 63.00• H.110• 41.l'JO 8Z.eo 
54.400 10. ?O• 29.5) 46.ZI. 
88. 90 91.30 65.10 71. 8cJ 

bZR.OO• 7uo.oo• zu.oo• 519.c-o• 
115.80 90.:JO 1 C,. 9,)0 1~.10• 
75.69 78 .01 30.<\3 22 ... 0 
84 • 3c, A5.80 47.bO ,;5 ... 0 
Bt,. 90 91,.IJO u. Z') ,.9. t,c) 

102.0:i• q1.00• A5.oo• 760.00• 
8~.6:> 95.40 62.DO ,,.90 
72.90 79.QO 37.6J 66.ZO 

101,.00• 111.00• 156. oo• z8,.oo• 
83.00 12Z.JO 3Z.b0 H. 70 
97, 12 110. 21 l>b. t,9 92.2B 
n.20 B7.10 b4.70 Bl .81J 
96. 'Jl IZ~.95 125.H• 111.u• 
q!,.~0 108.00 47.z,J ,0.20 
5q,~o b4 .60 37.80 bb.4c) 
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~IG~ YOUOEN PAIR 
TIIUE VALUE UG/l 

LAAORATORY NttM8ER 
llOl 
~02 
SO) 
~04 
eo, 
BOb 
A07 
808 
,oq 
810 
All 
812 
fill 
1114 
8lb 
817 
1118 
81«1 
81.0 
823 

• • REJECHO 

IIATFR LEGEND 

-----------\ - DISTILLED ll&TER 
2 - UP VITER 
J - Sttllf&CE VITER 
It - WASTE WATER l 
5 - WA~ff WITFR Z 
6 - WISTE WATER J 

,ne11 1 
.. l 

114,llt, 154,0'J 

l'.,4,00 
12Z,OO 
107,00 
10'1,00 
118, 00 

101!>0,00• 
7Z, 50 

Z44,,,..,. 
172,QO 

71, 10 
•n.1, 

13'1,00 
H,JO 

l'>J,00 
141. 00 
101t,q4 
107,00 
•11,1~· 

lll.00 
q~.40 

212 .o:,• 
I C.7,0') 
HZ,00 
1,1.00 
121.00 

1010.0,• 
e~.,o 

166,0.l 
lZO,.>" 
H2,00 
160 .o, 
I 33 .o? 
131, 00 
l '1'1,00 
l 72, JI) 

157,'17 
12'1, 00 

,1 ... ,. 
11tz.oo 
110, on 

TABLE A-22. (CONT'D) 
Eitl111i~E~IAL ~~ilT~lll~G ,~n SUPPOQT lARODIT~Ry 

1FFICE OF PfSfARC~ A~'l OE'lfl~P~E~T 
E~'IIR1~~ENTIL PR~fECTl1N Af,ENCY 

eoa MET~OO 'IALIO&Tl1N STUDY-SRI PESTICIOFSePCAS 7 

'IIW nara ra• AR~CLOR lZ4~ ANALYSIS RY WATER TYPl 

IIITEII 2 
• 1 

lH, At, l'H,00 

l ~,. 'J:J• 
u,.oo 
Q2,lll 

1q, "" 
Hlt,00 

lHO,O:>• 
,,2, O'.l 

?\0, 5A 
73,70 
211,80 

1'1, 00 
11'1,00 

~1.00 
1.,q,no• 
1,0,00 
\f)'>,'13 
t:>1'>,00 
4,,,bO• 

112,01) 
91,AO 

111;~.oo• 
137 ,0:> 
120,00 
14!1,.iO 
H6,0f'.I 

1,1to,oo• 
e,.zo 

H'.,,50 
126,0') 
111, 00 
U'l ,OJ 
HZ,00 
lH,00 
180,00• 
17'1,00 
142,58 
lH,00 

• 
lH,00 
llb,00 

IIAfEII 3 
4 1 

lllt,11'., l5'o,00 

00,31) 
llZ, 00 
87, 2() 

113,1)0 
132, 00 
981,0:>• 

71t, 30 
211,,gq• 

.. .,,eo• 

.,,,oo 
9Z,OO 

10'1,00 
7'1, 30 

ll'l,on• 
H'l.00 
l10,51t 
10 l, 00 

ltb, 1·q· 
6A,lt0 
oz, 70 

lZA,01) 
lZ:!,00 
lZ'J,00 
152,00 
14~,00 
1,zo,00• 

'JZ,00 
1,4, 8A 
'Jl,~O• 

25Q ,OO• 
155,00 
l )';,00 
11 CJ ,O(i 
in.co• 
172,00 
140,03 
1~5,00 

51),55• 
t,",00 

12:>,00 

4 VITEP 
4 l 

IH.00 11,. e1> 

8A, ,o 
11'1,00 
100,00 111.,, 
1 ll, oc, 
.,,, 1, oo• 

'1f., RO 
166,02 
qz.oo 
7q, 70 
fl4, co 

lOC.,00 
fll, 1.10 

167,00• 
l'o5,00 
102,10 
to 3, oo 
52,50• 

11 7, 0.J 
78,30 

130,00 
1 H,00 
135,IJO 
I Z3 ,00 
140,'.)0 

llt.O,OO• 
llfl.ZO 
lP8,83 

.,,, • 10 
133,00 
140,00 
1 H,,oo 
l.'f>,00 
ZOQ ,i>O• 
17Q,OO 
147,81 
1n,oo 

1,3, lf•• 
1,1.00 
130,00 

IIITEII 5 
,. 1 

114, ~6 

11, 50 
CJQ, 20 
B'o,ZO 

1C7,00 
A'l,01) 

7Q3,00• 
s,.10 

H2,71 
76, 70 
AZol'>O 
CJZ,60 
'18, 70 
70, ,o 

lH,00 
1?3,1)1) 
10'1, 0'> 
107,0) 

lo8,53• 
51,20 
Q'l,00 

l'H,00 

1 ,z, 00 
IH,00 
135,00 
1 l'> ,OQ 
ll'1,00 

lOAO,OO• 
~l,l!>O 

ZlZ ,6Z 
10~.00 
123,00 
1311,00 
127,00 
1Z7, JO 
Zl.lb,00 
15'1,00 
lH, 78 
lltf>,l)O ,1. n• 

71,110 
1.0 ,00 

'1 'I ~i PA,:;E ',;) 

HTER. '., 
,. l 

ll1t,8f> l51t,OO 

• 
f,2,5') 

76,00 
Z4,5'l• 
1Z,lt0 

,111,oJ• 
Z6,80 

HZ, 1Z 
11.00 
42,ZJ 
•H,70• 
54,00 
b6. '!O 

160,01) 
25.40 

7431,Cll• 
'10,60 
411,01 
5'1, 'JI) 

6Z, \I) 

,,b,10 
125,110 
Q\,00 
22.110• 

104,vC 
637,00• 

24,'>0 
Z6.Zl 
lil,ZO 
42,80 

t4,,oo• 
6,,10 
77, 10 

11te,03 
zq, flO. 

1U,Z3 
125,00 

1tci,5, 
57,30 
04,00 



...... 
w ...... 

LOIi YOUDEN PAIR 
TRUE VALUE UG/l 

LA81PAT1RY NU"BER 
1.101 
802 
~03 
90, 
805 
8011 
807 
808 
80'1 
810 
811 
812 
813 
81' 
8111 
817 
1118 
819 
820 
823 

• • •EJECTED 

WATEQ LEGFNO 

------------
1 - Ol~TILLEO WATER 
Z - UP IIATER 
3 - 5UP~ACE w•TER 
, - 11&5TE WATER l 
5 - IIASTf ~&TEP l 
II - WASTE ll&TER 3 

IIATER l 
5 3 

17,39 Zl,6' 

lZ. 'JO H.3' 
9o80 11.,0 

13.50 1-;.oo 
12.,0 

11 ·'" HolO 11,.30 
21111.00• ,50.00• 

14.10 12.50 
11,112 19.,11 
9, 11• 11.00• 

17,80 23, 10 
)1 ,6J 26,80 
13. ,o 15,50 
H,30 1Z,5l' 
30.ZJ 33.70 
21.50 n.80 

7,81 27,8') 
1,.00 111.10 
10.0, 1'oll 
17. 10 12.10 
1,.ao 15.70 

TABLE A-23. 
~~vt•~N"IE~rAL "011TOQl1G &N~ SUPPORT L680~ATOQY 

1FFICE 1F RfSE&RC4 &~D DfVEl1PMENT 
ENYlq1N"~NTAL PRJrECTJON AGENCY 

cp1 ~ET~1D VALIDATION 5T1~Y-SRI PESTICIOES,PCAS 5 

0111 IJ&T& F1R &R1CLOR 1?5, ANALYSIS 8Y WATER TYPE 

VITER z IIATEQ J ll&TER 4 

' ) ' 3 5 3 
1?. 3'1 Zl.60 17, H 21.M l 7. )9 Zl.'>0 

13.1.0 111.110 11.zo u.110 11.110 H.10 
11.0, 111.50 12,90 11.,0 13. 20 111,80 
1,. !IC 18.40 11.,0 17,10 12.50 I to• 1 0 
1~.11, 19.30 B,11:> 11.10 • u,.oo 
Hol!O 180110 16,ZO 15.20 11.10 17.60 

'If>, OIJ• sn .oo• 1 •n. oo• 202.00• 8'15.oo• 18,.co• 
10.110• H, 10• 11, '10 11,90 8. 01 • 11, 1 o• 
"· 8'1• u,.21• 1,1?• 17,91• 11.,,. 111.55• 

1, • .,, 10.10 11. 30 11.,0 13.70 14 o 70 
62,40• H>.80 25.l? 2f>,b0 15,f>O 15 ,00 
29,<10 z,, 70 28.60 25,?0 20,l>C 11, 5C, 
l '5. ,o lS,00 13, l>O u,. 70 1,,50 17,20 
H.10 lZ. 70 lJ, 5 > H,20 14.30 l'l ,'10 
31, JI) 3b.l>O• 33,'10 39,50• lb, 10 20 • 50 
7 1,50 n.1,0 n. 10 Zl,00 ~ 1. 70 21.10 
11,~(I 23.25 10,Q'5 ZZ,Q7 10,75 Zb.4 8 
H.30 15 • 6 :> 15,40 17,l(' 15 • 10 17,00 
10. 11 H.05 8,77 9 o 7t, Q,10 H,C.5 
t~.10 ll.9') 12.,0 1 Z ,b0 11, 70 I~, I 0 
14. 40 16,80 13,60 20,ZO 13. 90 Zl,•H, 

I "I Y Si P&:iE 56 

ll&TER 5 4ATE~ ,, 
' ') 5 3 

u.n Zl,110 17, H Zl,1>0 

11.,0 15,00 • • 
10.,0 

"· 80 10.n iz.ao 
tl,50 12.50 10, 50 9. ,c 

10, b:> 15,10 5,28 11, 91 
15,10 17,1C 1.,0 ll,00 
5~.l>O• 151>,00• 92,30• 113,CO• 
e,Ja 11.,0 ), 114• I, JZ• 
6,38• 12.111• 1. n• o.,z• 

10,90 13.oo 4. 01 ,.28 
11,1>0 17.,o 9,00 lZolO 
25,b:>• 22,70• 2<1, zo• Zl;OO 
11,'10 15, I.Ill lZ,O:> 6.81) 

7,2Z tZ,40 10.50 1.110 
13, 70 • n.oo• Zll,90• 21.'lO• 
13.')0 12,SO 2.21 ~ .,1, 
10, 33 12.011 8,92 2?,26 
13,50 16.11) 11,6) 111.10 
10.11 10.81> "· '19 14, "' 10,20 12,70 l,6t 1,48 
15,,o 1~.z0 9. JZ 4,0Z 
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N 

~EOIU~ YOUDEN PAIR 
JPUE VALUl: UGIL 

LABORATORY NUNll~R 
801 
802 
P03 
804 
805 
806 
807 
8C8 
ROD 
810 
811 
812 
8\3 ,H 
H6 
811 
818 
H9 
8l0 
Hl 

• • P~JECTED 

IIITE II l fGEIIO 

-----------1 - DISTILLED WATER 
2 - UP WITEII 
l - SUIIFACE IIITER 
4 - WASTE WATER l 
5 - ll&STE IIATER Z 
" - IIASTF WATER l 

IIATER 1 
4 6 

52.18 64.1!'> 

47, 70 
3'>,,o 
,1.00 
36.00 
29,9,J 

975,00• 
J' .!>IJ 
10.43• 
21.40• 
,s.10 
511. lO 
40.01) 
,a.Jo 
5 ,. 80 
,0.,0 
H.Ot> 
43.20 
4 s.51 
,,.10 
39.UCi 

M.10 
45.bO 
60olt0 
48.40 
45ol'> 

1110.0,• 
JO o511 
zu .IIQ 
3lo8'l• 
9.0Q 

63.9'> 
39.20 
bl.40 
7Zo50 
bJ.eO 
38.80 
47.3:1 
60.·Jlt 
46olt0 
,,.11, 

TABLE A-23. (CONT'D) 
~~vton~,f,tlL -~~lTOD1~G lND SUPPORT LA~OR&TOIIY 

~FFICE OF RE\EADC~ &NI) OEVELOP"~NT 
ENVlRlNNENTAL OR~TECT(ON AGENCY 

~IIA •~T~OIJ 111LID1T1lN \TUOY-~111 PfSTIC1DES,°CRS , 

IIIW DATA F'JR A~OCLOR 1Z54 ANALYSIS l!Y WATER TYPE 

WATER Z 
' ., 

Holl! 64.80 

,1.10 
3,.,0 
40.00 
so ... ,, 
??.JO 

10110.00• 
12.10• 

"· 6?• 
13.80 
40. 01) 
1,0,0'.) 
Ho?O 
'53. 71) 
4R.~:, 
411.90 
11.•n 
41.60 ,,.n, 
3~.10 
44.l'.) 

63.40 
Holl 
50.00 
bl.JO 
HoOO 

1121.00• 
26.5:)0 u., •. 
,,,, • 1 J 
8'1.00 
lllo70 
,z .oo 
620110 
10.00 
b6.110 
,u.,o 
47.]I) 
61. 87 
lt0.30 
, r .110 

IIATER 3 
4 6 

52.ll! flit.AO 

... ~. 60 
37, 10 
40.00 

• 
29. ltO 

411.000 
30.90 

9o bl,. 
3Jol0 
9,.000 
'>Z,la 
-.1. 00 
5(.30 
61.00 
50.40 
2"· 74, 
4:>.90 
... ,. QC, 

13.110 
38,10 

5,. 70 
4'>.90 

• 
51.10 
47.RO 

5H .oo• 
3!.00 
21 • .,,.. 
43090 
44.70 
,,., .co 
... ,.co 
5'1.90 
85.50 
bl.OD 
,o.51 
4~ .f>O 
59.C.O 
31.00 
H.80 

IIATEP 't 
Ci ,, 

,z.u ,.4.eo 

f>l,70 
l8.5:> 
u.oo 
4 ... ~o 
2f>. zo 

109. 01,0 
Z8.,o• 
1 ..... 8. 
38.IO 
H.70 
38.f>O 
4 l.00 
47,ZO 
u.qo 
,1.,0 
~8.15 
44.10 
18.70 
35.ZO 
, ... ?'l 

68.f>O 
c.,.'H, 
5z ... c 
58 • 10 
5!>.10 

1910.00• 
H .10• 
19. Jq• 
, ...... o 
61.00 
41.10 
48o6C 
'j9 .50 
7Z, ?O 
!>5 .',O 
H.70 
43.70 
69.Rl 
.. , .... o ,z .,o 

,UTER 5 
,, b 

52.18 f>4.10 

,1. ,o 
35.90 
31.40 
38.lO 
25.70 

4111.00• 
Z1.110 
llo93• 
H.,o 
t,7,ZO 
,,.oo 
.. 0.1J 
47. bO 
b5.t?• 
25.8'J 
Holl 
4lob0 
18.,,. 
31.'10 
17.01) 

100.000 
• ... .,.,o 

-.z.10 
51.f>O 

557.0C• 
31 .oo 
12. 7!,• 
39. 30 
b4.00 
~8.7C 

,.,. ·"" 55 .,o 
62.90• 
20 • 10 
311. 31 
45.110 
M.f>2 
37.00 
f>2 .oo 

J, 11 S1 PAGE ,1 

~ATE, () 
.. b 

'>2. H r,~ 0 A:) 

14.ZO 
Zl • bl) 
Z5.00 1,. 10 
111. 10 

315,0J• 
6. l'l• 
c. • .,,. 

z,.oo 
11. 6" 
,z.o:i 
19. 7'1 
11.13 
f>l.40• 

9 ••• 
z,.&11 
)Q.60 
38.85 
10.10 
Zf>o 40 

.. O.AO 
30.50 
19,00' 
11.c.o 
28.JO 

351.oo• 
J. ,.,. 
lo560 

b.zo 
3Z.Zll 
"1000 
zo.1oo 
J0.10 
41,1100 
........ J 
ZZo!>b 
40.90 
H.'1S 
7.78 

24.90 



...... 
w 
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HIGH YOUOEN PAI~ 
TIIUE VALUE UGll 

lABOIIATnRY NU"AFR 
801 
80Z 
803 
&O\ 
~05 
801, 
807 
808 
~0'1 
810 
811 
812 
813 
81\ 
81'• 
111_7 
8111 
1110 
8l0 
1123 

• • IIEJECTFO 

IIATEI lEGENO 

------------
1 - OISTJLLEO WATER 
2 - TAP IIAIER 
3 - SUIIFACE WATER 
\ - WASTE VATER l 
5 - WASTE WATER 2 
I, - WASTE WATER 3 

TABLE A-23. (CONT'D) 
t~vro~~~ENfAL "O~ITU~[NG A~O SUPDOPf IAAORATOPY 

lFFJCE OF RE~EAQC~ A~O DfVFLOP~~NT 
E~Vl~O~~ENTAL PRJTECTION AGfNCY 

F.PA 1fTHOO VALIDATION ~TUOY-~RI PESTICIDES,•CRS 5 

tAW ~,,, FOR AIIOCLOR 1251o ANALYSIS BY WATER TYPE 

11ATER l IIITER 2 lllTEII 3 WATER .. 
z 1 ' 1 2 l z l 

'16.96 108.00 'l'i, O'I 108 ,00 86,0fl 10,.00 3fl,Ofl 108,00 

63.10 n,zo 'iO, 00 60,50 57,30 70,toO 50.~0 A0,00 
60, 50 ao.,o 61. "'0 7'l,20 65,70 11~.oo flJ, 7C 80,f>O 
7f>.00 96,60 73,00 •n .,0 ""· ,o 91,1,0 bO,OC 85,00 
n.8:> 1,.n •H.0" 112 ,00 72,0J O!,\O 8Z, lC 118,50 
68.10 82.80 11,,0 79,23 flO,f>O "~-~o 7'1,C.O 117,10 

1,60.00• 1020.00• 1,..,0.00• 1080,00• 907,00• 91,1,00• 1zzo.oo• 1810.00• 
55.'10 5'1,93 55,10• ,,.10• ., l. I,') 5~ ,00 fl0,5!'• 10,10• 
loZ,7'1 ,o,fl!> ,,.5,. 51, n• ,1.2,• ,1.,5• 3 8, '" • 53°,' ,. 
62,llO• h,5'.l• 11~.10 102,01) 73,50 110,00 9t:,OO 121,,00 
113, 70 z,zo• "'·'' 60,10 103,00 10,,00 93,'10 115 ,00 
77,50 ,z,eo 1~.zo 39,8J 75,00 H ,00 50,f>O 27,'IOt 
6t,, ,o 11,,20 '13. 20 97,9:) flA,loO 85, 80 73,t:0 00,ZO 
82,'>0 19,bO 8'1,',0 8'.l,83 71,10 7'.f>O 

""· 70 
7fl,90 

115,80 78.8? 8Q,<JO ~l.~O !>b,50 Q,,oo 'IZ, 20 8'1,50 
89,00 93,20 ..... ,o '1~.10 90,00 91,,30 ,o,o;, '12 ,!>O 
6Q, 21 68 ,5~ 57,23 "'·"' 58,efl fl~.2, 5 7, lit 83,bZ 
66,50 86,90 70,10 <13.,o 65,50 91, 20 ,,7, 70 ~o.oo 

120,Z'U I 2t,, eo 1:0,,1,. 137,1'; 12\,'111• l 2fl • fll 12,. 79 130,01 
78,00 77,1'.l H,10 ez.u \9,80 • 89,110 88,10 
82,toO 91.20 'l'l, AO 101,0•) 11,,00 \05,00 8 J, '10 89,ZO 

I 1 V ~1 PA';E 1,0 

IIUEII 5 ,OHR 6 
? l z l 

8'1,0fl 10'1.00 'lfl,9fl 1011.0:-, 

52,50 fl7.lo0 to2,50 zn.oo• 
51>,80 72,80 ,o. 73 • 
f>l,1>0 110,JO to0,60 f!B.'IC 
fl7,60 03,00 28.30 1,8,80 
10, ,o II 3. 50 1,8, 0,) bfl, 'O . 

8J5,J0• 1031,,00• ZffZ,O'l• ,32,00• 
51,, 00 5,.,,0 H,6l• 10,70• 
\8,03• ,.,,,5• 19. H• l6,H3• 
13,10 11.00 to 1, 5,> 53,10 
70.30 85,flO 1,2,80 t,8,70 
f>l,00 1,0,00 75, 00 31,ltO 
11.eo 8fl,80 ,1.2.> ,,,eo 
80,00 1t>,10 1,3. 80 1,7,30 
Sfl, 10• 9fl,70• 91, 3'>• 92,~0• 
',(,, zo 115,00 t 7, 90 Zl,!>O 
5'1,)!, !>5,72 ,,9, 58 5P.'18 
b1,l0 '10,80 5'1,30 8(1,\0 
9l, 10 119,93 ll",91• 1~,.,,. 
5'1,20 88,00 l '1, 30 ,1,50 
611,20 e~.zo 38,00 6.),70 



..... 
w 

""" 

LOV .YOUOEN PAIR 
TIIUE VALUE UG/l 

LABORATORY NU"BER 
801 
802 
803 
ell" 
8~5 
S06 
8117 
80B 
80'1 
81C 
~11 
~12 
813 
81' 
8lfl 
Al7 
818 
819 
AZO 
e21 

• • PtJECnn 

WATER lEGf"O 

------------
- 01STILLED ware, 

2 - TO VUE• 
3 - SURFACE V&JE• 
lo - WASTE VATFR 1 
5 - ~&SH 114TER Z 
6 - WASTE VATfR 3 

TABLE A-24. 
<Nl/1~,~NENT•L "1NITORING •NO S~PDQRT lA8'lRATORf 

OfflCE O< RESEARC~ ANO 1)<1/El~'~ENT 
ENl/l111N"ENT&L PRlTECTl~N AGE~CY 

~P\ ••TMOO 1/ALIOATION ST10T-SRI PEST1Cl0ESoPC8S 6 

IIAV IIATA FOR &11~,LOR 1260 ANALYSIS RT ll&TrR TYPE 

VlTEII I VlTEP 2 WATER 3 WATER 4 .. 3 .. ) " 1 4 ) 

H.H 36.e, ,2.,1 1b.83 42.41 36.83 42, ... 3'; • ~3 

111.10• 'tl.1)0• ~?. '13• 11.90• .. z • .. o H,60 126.00• 63 ,40• 
19. eo 2~. 1' H,M z,.10 Z9,00 H.10 ZJ,30 zz .,o 
20.20 2?.00 12,110 23.00 Zf,.50 21,90 14, 10 19, 60 
26.70 Z4,70 11, Q') 14 • 71) ,. ... 1)0• 21,~0• 21,00 11, ,o 
34,00 24,40 1',10 46,00 40,40 59,20 31, 10 2Z,50 

2057,oo• 604,00• lZIB,O'l• 110.00•. 3116,00• 4n,oo• 1620,or.• 310,C'O• 
36,20 33,40 i,,,:, 27,80 19, 5'l 3b,OO "1,40 32,10 
ZO, H 17 ,44 Z3,'ll• Z?,10• 2C.,8H 21.011• 13,3~• 11, 7 6• 
'tO, 10 30,50 29, 10 2,,40 3b,'10 Z'1, 80 43,AO 37,40 

• 5,M,• "· 11• lt,O<U 8, 6,. 5,90• 3,cn• 4 ,61• 
411, 5'l n.n 41,110 30,80 42,40 2';,'10 47,CJO 14,00 
JB.10 3Z,10 44. '-0 H .50 36,50 J5.8C 40,20 413.10 
21>.eo 24 .80 ~?.40 2,.20 2,.9., 21.20 25,20 2?,10 
7t,.6J• 65.80• 11.,.,. 67,90• 70,80• 6!1,30• 

"''· 00 
t,Q,20 

3'>.60 2q.90 ·n. ,o 4),20 55,bO 51,ZO 45. JO 43.BO 
,o. H 3Z.8'1 H.04 32, 70 • 3't .'19 .. 0.83 3!1.23 
)1,'10 Jo.,:, 1,.10 11.20 ~6. 50 2'~ • ~o )5,00 27,70 
t,0,54 25. n t,9.17 42, ~9 lo 1,0'1 ]Z.6'1 lP,,2 31, 7~ 
31,60 ZZ,30 41), 20 )'1.30 lob.90 3,,10 64.60 H,20 
34,qo 33.90 3~.40 JA.10 37.50 37,50 18,10 35 ,t,O 

I II I/ , I PA lit , ,j 

HTEII !> J&HR ,. 
4 3 " 3 

4Z,H 36 • d 3 42.41 36.~3 

35,Q'J 34 ,';0 l'i, 03 n.~o 
Z6,40 ?O.AO 21. 90 1,,30 
23, 10 20.JO 19.80 Zl.30 
19,90 H,51' ... 5., 8,'H 
J4,60 31, 10 19, 61) 22.10 

zqz,oo• Z53,00• Zf-0,00• ZlO,UO• 
111, 70 30,40 2,ZJ• 1,~l• 
11.1a• 9,93• l, 53 • l,'19t 
3'1,40 30,00 ZZ,7':> lB,00 
l. 64• 3,38• z,21• 3.6,• 

)'I, 60 26.00 48.lO 211.00 
Z9.ZO 29,70 23,40 11.00 
Z'. JO 20.90 25, 30 20.50 
1o1 • .:io• 67,10• l, 7) 35,50 
u.1, t,6, ,o 't,16• . 3.17• 
J2.H 3z.z1 35.1' 26.11 
n .... o 29. 10 11, 10 25,40 
15.4'1 Zl .63 31, 5~• 29.z,• 
1,00• 27 ,60 5of.O 4,50 

36,90 27,00 z,. 30 ?7.QO 
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TABLE B-1. 
f~V[DO~"E~fAL ~1~1ro~l~G -~,, SUPPORT t4,00AT'1DY 

1fFICE 1F R[SFACICH AN,, ~F.Vfl~PP'ENT 
ENV1~1N"fNTAl DR1TCCT[ON AGENCY 

< 8 & ~ET~OD V&L[?ATIOi STUDY-~111 PESTICIDE~,PC8S l 

fCFecr ,. ''TER TYDE 1N ALDCIIN &N&LYS[S 

•• POliT ESTl~lTFS •• 

DTHTLLE'l ll&TiR SLODEIGAP''141l I • ,'cnJH 

V&TFD 

~ 

' ' ' .,, 

INTf<ICEDT(IIATER-D[ST[lLEDl 

-,0,01 
,0078 

-,0•11t 
-.17H 

-1, lHO 

SLOP~CIIAlER-DISflllf'll 

,OHA 
,0072 

-.ozn 
,D.,~l 
,171t0 

•• AiAlYS[S OF V&Cl[INCE •• 

S'lUIICE OF SU" 1F SQUIRES ~EAN SOU&~f F PCIO, 

ll•GIOTHllL~nl 
RFGIV&Tf~l'll~T[LLE'll 
fUOCI 

1 2,,,ob9'' z5e,o-.95, 
10 1q,~45e1 1.Q~459 bl,11 ,nooo 

4!15 b!,ZAltZlt ,12AltZ 

TOTAL '9" )9Q,SQ9b2 

I 1 ~ SI PAGt 11' 

)::,, 
""O 
""O 
l"T'J 
:z 
c:::, ...... 
>< 
co 
I 
I 

)::,, 
:z 
0 
< 
)::,, 

-t 
)::,, 
co 
r 
l"T'J 
(/) 

"'Tl 
0 
;:o 

l"T'J 
"Tl 
"Tl 
l"T'J 
n 
-t 

0 
"'Tl 

~ 
)::,, 
-t 
l"T'J 
;:o 

•• TAAL£ OF QS'. CONF1DENC~ [NTECIV&LS FOCI ,~e O[FFERENCES ~e,veeN INTERCEPTS AND THE D[FFE<IENCES ~ETIIEEN SLOPES •• -t 
-< 

[NTERCEPT(IIATfP-nlST[lLEDI ~LOPFIWAT~R-DIST[LLEDI 
V&HR EH[1ATE PHFltVIL EST1IIAT£ [NTEPVIL 

z -,Olt07 C -.310~ , .2no1 , Ol1t8 C -. 1Q93 , .zze,, 
1 ,OOTA C -,.?bH , ,2790 .oon C -,20bA , .12111 .. -.0271t C -.1051 , ,Z501tl -,02H ' -,ZJ91 , ,19!>11 

' -,l 7H C -.,515 • ,101t71 ,Oltfll I -,171.10, .~'>!>21 
'; -l,3HO C -1,t,215 , -1,0ltbl>l ,171t0 I -,0501 , , 19911 

NOTEI IF ZERO [S CONTAINED V[THlN A GIVE~ CONFIDENCE [NTERVAL THtN T~FOF [S NO ST&TISTIC&L SIGNIF[CANC~ 8FTV~EN 
~ISTlllED WATER &NO THE CORRE~PO~~I~. ~·~Te ~ATER FOR THE A~S1C IITEO PAR&"EfERIINTERCEPf/SLOPEI, 

THE SLOPE &ND INTERCEPT ESTlHATFS F01" T~JS &N&LYSIS ACIE NOT r•~ SAHf AS TH'lSE ORTAl~E~ ~PO" T~E pqECISION 
- ANO ACCURACY RfGRESS[ON~ PERF,""~~ FIOLTfR, 

FOR CO"PlETE OFT&[LS ON (NTERPqFT[~G ,~,~ REPORT, SEE &PPEi1J• A IN THE PROGRAHNECl(SI OOCU1E~T,TlnN. 

""O 
l"Tl 
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TABLE B-2. 
ENVIRD~"ENTAL "ONITORING IND SUPPORT LABDRATORT 

OFFICE OF RESEARCH IN'> DEVELOP"ENT 
ENVIR1NNENTAL PROTECTION AGENCY 

~,A NFTHOD VALIDATION STUDT-SRI PFSTICIDES,PC8S 1 

EFFECT OF VATER TYPE 1N ALPHA-BHC ANALYSIS 

•• ,01NT ESTl"ATES •• 

Dl~TILLED VITER SLl)P[tGA""'Cll • .96811 

IIITER 

l 

INTERCEPTCVATER-DISTILLEOI 

.0330 

SLOPEIVATER-DISTILLEDI 

-.ozo, 
1 .OD67 
4 .10n 

• - .01 ,e 
6 -.12z, 

-.02ee. 
-.10,u 

.ooo, 

.01,e. 

•• lNALTSIS OF VARIANCE•• 

'il)UICE '>F SU" OF SQUIRES "EAN SQUARE 

REr.lOl~TILLEDI l 

F PROB 

REGCVATERIOT~TILLEDI 10 
ERR1R 479 

3l0. ll 54Z 
7,1'131 

Z9.11'10 

110,u,,z 
,72'73 
o0b01'1 

11. '" .0000 

TOTAL 490 Hll,49Zl' 

l"VSi PAGE 38· 

•• TABLE OF 9,l CONFIDENrE INTEIVILS FOR THE DIFFERENCES BETWEEN INTERCE'TS AND THE DIFFERENCES 8ET~EEN SLOPES •• 

tNTERCEPTCIIATER-OlSTILLEDI SLO•EIVATER-DISTILLEDI 
VATER ESTl'IATE INTERVAL ESTIIUTE INTfl>Vll 

l .ouo C -.08711, .1"381 -,ozo, C -.1487, olOROI 
3 .00111 I -.un , • 13081 -,OZAII C -.1597 • ,102'1 
4 • l07Z C -.01111, .ZZ6ll -.1041 I -.ZZ87, .OZ041 

' -.ou9 C -.13116, .10701 .ooo, C -.1 291 , • 1298 I ,, -.122, C -.,,89 , -.19111 I .03511 I -,oci~o , 016621 

NOTEI IF ZERO IS CONTAINED VITHIN A GIVE1 CDNelDENCE INTERVAL THEN THERE IS NO STATISTICAL SIGNIFICANCE BETWEEN 
DISTILLED WAIER A~D THE CORRFSPl)NOING WASTE VATER FOR THF A~Sl)ClATED PARA"ETERIINTfRCEPT/SLOPElo 

THE SLOPE AND INTERCEPT ESTl"lTES FR1N TNIS ANALYSIS ARE N1T TNE SA"E AS THOSE OBTAINED FRON T~E PRECISION 
AND ACCURACY RFGRESSIONS PERF1RNED EARLIER. 

FOR CO"PLETE DETAILS ON tNTERPIETI1G THl'i REPORT, SEE APPENDIX A IN THE PROGRAN"ERCSI DOCU•ENTATll)N. 
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TABLE B-3. 
ENVIDnN~ENTAL "ONITO~ING •~o SUPPOPT LAR'll!ATODY 

OFFICE 'lf Of~EAOC~ ANO OFVELOP"FHT 
ENVIR1N,~HTAL DAJTECTION JGtNCY 

~DI ••THOO VALIDATI~N ~TU1Y-~Rl PtSTICIOE~,PCRS 

FFFECT OF WATER TYPE OH BfTA-~HC ANALYSIS 

•• POINT EST("ITfS •• 

OISTILL~O YATER SLOPEtGA""Alll • .Q4148 

WUEII 

? 
1 .. 
5 .. 

INTF.RCEPTIWATED-DISTILLEOI 

, 1103 
.Ol9Q 
.1)47[ 

-.OOH 
-.Z5b2 

SLOPEIWAT[~-Ol~TlLLEDI 

-.Olt,O 
.0001 

-.0021 
.0287 
,05t,Q 

•• INALTSI~ ~f VARIANCE •• 

S'lUQC~ DF SU~ JF SQUARES ~EAN S0UAqE 

REGIDISTILLEDI 1 

PR'.'1'1 

D~r,IVATEllf'lTSTILLEOI 1~ 
3"8.0702,, 

4,01552 
27.ti5b3 

H8,070Zfl 
,t,[;155 
,055Z7 

1,11 ,0000 
EPOOII IQ[ 

T'lTH 502 37'1,??1"1 

~ V SI PAGt. ,,, 

•• TAALE Of q5i CONflDEN~E IHTEDVALS foq T~E D(FFEREHCFS ,ETVFEH (NTEPCEDTS A~D THE DIFFEDENCES AfTWEEN SL~PES •• 

INT~RCEPT(WATEP-DISTILLEOI SLOPEIVATER-DISTILLEDI 
lll'FII •Hl'IATE INTERVlL EST IMUE I NIERVAL 

' , lll3 I -,0432, ,26381 -,OHO I -.1211 • ,CQQ21 
1 .039'1 I -. ll 55 , ,1'1531 , OC07 I -,1131 • ,11"'11 

" .0,.71 I -.1056, ,lQQ~I -.0021 I -.11,c , , 10'11! I 
5 -.oo,., I -,1571 , ,[t,811 ,0287 I -,182b, .14001 
I') -,Z5H I -.,1•n , -,OQHI ,05<,'l I - •vb21 , , 17Zlt I 

H~TE• IF lERO IS C'lHTAIN[D WITHIN. GJVFN C'liFIOENCE INT~RVAL THFH T~fRE IS NO STATISTICAL SIGNIFICINCF. B•TvEFN 
DISTILLED WAT[R IND TH~ CODRfSO'lNrTHr. WA~TE WATED cop THE ASiOCIATED P&PA~EffAflNTFD([PT/SLOPEI, 

T4E SLOPE IND INTERCEPT ESTl"AT~~ FQJM T41S ANALYSIS ARE NJT T4E SAME AS THOSE n,r,t~EO FOOM THE PPECISltiN 
A~O ACCUPACY R(GRfSSIO~S DERfOD~ED EADLlfR, 

f1R CO~PLFTf DETAILS 0~ INTtDPD~T1~r, ™'~ REPORT, ~rr APPE~Dll I IN TH~ PQOr,QA~ME~ISI ~OCUMENT&TION, 
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TABLE B-4. 
F.~Vll'.l,.11E'lfAL 110'l ITOQl'lG A,.O s11° 0 i1T l.AIIOIAffJIU 

1FF(Cf rF IIE~EIQCH A'lO IJ~VFLIJP11ENf 
F.,.VUlH"~HTAL P'I JHtr la'il AGENCY 

~P• 11~T~OO VILIOITION STUOY-;11 PlSTIC(O~~,PC~S 7. 

FFFFCT OF VAT~R TTPF. J~ GAl1••-~HC AHALYSIS 

tt PO('ilf ESTIMATFS tt 

Ol~T1lLF1 VITER SLOPE1GAMl1ACII • t.09~7Z 

1/ATFII 

l 
l 

INTF.IICEPTCVATEII-OJSTILLEOI 

oOZ90 

Sl~PffVAlE~-O(STILlfOI 

-.o•~z 

• ., 
6 

.0)68 

.0990 
• oo•e 

-.7.lo\3 

-.O?.JZ -.os,, 
-,006Ct 
-.0316 

•• ANALYSIS JF VAll(ANCE •• 

~1U'tC~ OF su• 1F S0UIIIES 11EAN ~OUAIE 

RF~fOl~Tfll~OI l 

F P1106 

OFr.!VATFll/~f~TILlE~I 10 
37.004611\ l 

.,,'10•)7 
C.Oo',650'1 

3ZO.C.61>13 
.,soc.• 
.D~\99 

7.08 .0000 
llROR \96 

T1UL 501 lb6.Q)558 

I~ V ~· PAGF 3~ 

•• TARLE Of 95l CO~FIOEN~F INTERVAL~ FOIi T~E OIFFERF.NCES ,ETIIEEN INTERCE 0 TS A .. O T~E OIFFEIIENCES ,ETIIEEN SLOPES•• 

INTF.IICEPTCVATER~OISTILLEOI SLOPfCIIATE'l•OISTILLEOI .,,, ... <~TJPIHE l'HERVll EH?PIATE INTEIIVAL 

l .OZ90 I -.Ol9l , .tHll -.oc.qz ' -.•091 , o 11z, I 
1 .OJ\IJ C -.D9t,7. , .1'1771 -.DZJZ I -.1863 , .11911 

• .0990 I -.D3Z7. , .no31 -.:is,, I -.,,.ez, oCl11Z I 

' .oo• ~ ' - • l J 31 , .HOH - 0 01JA\ I -.1770 , ,11103) 
I> -.z,1o1 I -. 17111 , -.11041 -.031!1 I • o l 981 f • lJ ~0 I 

N~Tfl IF 7ERO rs CONTIJNEO VITHIN A ~TVF.i :1.,.FflJFNCE l~TENVAL THE~ r~EIIE IS NO STATISTICAL SIG .. IFICI .. CE a•rvEF .. 
OIST(lLfO WAT~R lN~ THE CORPFSP1N~,~~ ~-~TE ~,re, F-0• T~F. IS~O~IATEO PIPl"ET[Qll~TEIICEPT/Sl~PEI. 

THF. ~l~PE A~O INTERCEPT ESTl~.,c~ .,,~ T~IS ANALYSIS AIIE N~T ,~e SA~E AS THOSE u~r,,~EIJ FPO, T~E •,ec1s1~ .. 
ANO ACCURACY R[GqfSSIO~S PERf1Q~F~ [IPLf~R. 

F~R c~~PLETE OETIILS 0~ lNT[RP,fTINS T4T~ REPOIIT, ~~[ IPPEN~II A IN,~· P,o~-·~·e,,s, D~CU~E .. TlTI1N. 
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TABLE.B-5. 
~~VTll1N,r~TAl "o~,,, .. ,~r, \NO ~UPP'lQf lAR~QAT~PY 

'lFFICE 'lF QfSfA~C~ .~, o•v<tnP~JNT 
E~~l•iN"ENTAl PRJTECTllN AGE~CY 

EPA "fTHOO VAllOATION STUJY-SQI PfST1C1D[S,PC11S l 

<FF<CT ~F ~lTfR TYPE i1 DElTA-BHC JNllYSIS 

•• POINT ESTl"ATES •• 

DISTTLLFO WATER Sl1PflGAM"(lll • .Qlll\Z 

WITFII l~T•RCEPTIWATER-DlSTlllEDI 

-,0117 

SlOPEIWATER-DlSTlll~OI 

z 
1 

' . ,, 

nu11cr 

-,0\lA 
-,oz]? 
-,0 .. 15 
-,3'132 

•• ANAlYSIS nr VARIANCE •• 

OF SU" OF SQUARES 

RFr.lnJHHlPll 
RFG(WATE~fOJSTILlfOI 
fl>ll'lll 

1 2'79,lHOZ 
10 t,,9120'5 

520 H • .,,.z,n 

T'lTlL '31 332,59398 

,OZ\J .c,o, 
-,OZOl 

,(1,..72 
,OQ2t, 

M~AN SOUAH 

779, l 3902 
.49120 
, OQ 135 

F PR'lll 

5.211 ,0000 

I 'I ~ > I ? lr., 11' 

•• TABLE OF 95t CQNFJOENCF TNTEOVALS F'lR THE OTFFFRFNCES BETWEEN INIERCEPTS AND THE OlFFEM~NCfS ,•r~FFN SLOP<,•• 

INTEltEPTCWATER-OISTILlEOI SlOPE(WATER-OISTILLE'll 
\llHO ~Hl"ATE l'HEIIHL ESTl"ATE INTERVAL 

2 -,Oil 1 ( -,2295 , , 20/Jll ,OZ\l ( -,1474 , , lQ,,01 
1 -,0'18 ( -,25Q3 , , 175b I ,O•Ot, I -,12'1'1, ,ZIC11 

' -,OZH ( -,2438, ,197H -,0701 I -,lQH • , 15? IJ I , -,01115 I -,ZlOO, , 11170 I ,Ob 11. I -,1113 • , Zt, ~· 7 I ,.. -,1632 I -,5'181 , -,12~,, .0'12,, ( -,O'HO , ,21'>21 

NOTE• IF 7•RO IS CONTAINED WITHIN A r.tYEN CON<IOENCE INTEIY&l TH~N THERE IS NO STATl~TttAL SIGNIFICA~tf lllTWEfN 
D15l1LLFO WATER AND THE tORRl~PONnt~r, YA'TE ~ATF.R FOP T4E ASS~CIATEO P&PAHETERI l~TERCEPlfSlOPEI, 

THE Sl'lPF. IND l~TE•CEPT ESTIM&TFS CR1~ T41S ANALYSIS ARE "1T THE SA~E AS THOS< 08T&IN<O FRO~ THE PP~CISI~" 
l~O AtCUP&CY REGqFSS(ONS P~PFiR"FO E&RllER, 

FiR COMPLFTE O~TAILS ~i INTERPl>fTl~r, T41S REPORT, SEE APPE~OIW A IN THE PPOGPA1"ER151 DQCU~E~TATION, 
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TABLE B-6. 
E~VIOON"E~TAL ~O~ITO~INr. \ND SUPPOPT LAA~RATOOY 

OF<ICE OF RESEA°C~ A~1 OEYELOP"ENI 
ENv(qnN"~NT&L PRJrECr(ON AGFNCY 

~P& ~ETHOO V&LIOATION STUDY-~R[ PESTICIOlS,PC8S 1 

F<FECT OF WATER TYPE ON,,,,. -ono ANALYSIS 

•• POINT fSTl"&TrS •• 

Dl~TILLFD WATER SLOPE1Ga""Alll • .Ql7l0 

WATER 

' l 

• 'I 
b 

!NTERCEPTIWATER-OISTILlEOI SlOPffWATEO-D[STILlEOI 

.0078 

~·mRc~ 

.oz21 
-.OQbO 
-.01101 
- • 1 o eo 
-. HQ, 

•• ANALYSIS OF VARIANCE•• 

.Olt8'1 

.o 554 

.OZb6 

.uRQO 

OF SU" O< SOUARES MEAN SQUARE F PRO~ 

P<r.cntHHl<OI 
IEGIWAT~o,,tsTillEDI 
l"IOI 

1 )5~.085]2 159.0~5)2 
1~ lZ.16~~" 1.Z38l8 lllob7 .0000 

5,.,. lt5o5,5Q7 o0817t, 

TOTAL 5,, 137.0Z!lH 

I ~~SI PAGE Z~~-

•• TA~lE OF Q,r CONFIOEN~E INTERVALS FOi T~E DIFFERENCES ~ETWEEN INTERCf 8 TS &NO THE DIFFERENCES ~ETJEEN SLOPES•• 

JNTERCFPTCVATER-OISTllLEOI SlOPEIWATFR-OISTlll~OI 
waTrR <STJ11&TE f•HERHl ESfl"ATE INTERVAL 

2 .02n I -.2110 • .~(931 .or1e I -.11511 , ol'IHI 
3 -.OQl)O I -,]Qbb. .70VI ,Ot,~'j I -.09bl • .19311 

• -.01>?1 I -.]bl() • oZJQ7) • 05 ,,, I -.011~1, ol9'1bl 

' - • 10110 I -,,.0!,1 , • I QOQ I .OZl)6 ' -.llb7 , • 17011 ,, - • 78<15 I -1.08]Q • -,41501 .tll'10 I -.0517, • 22Q7 I 

NOTE• IF lEIO IS CONTAINEO WITHIN A G'YEN CDNFJDENCE INTEPVAl THEN T~ERf IS NO STATISTICAL SIGNIFICANCE RfTWEFN 
DISTllLFO WATER ANO THE COPRES 8 0NDIN~ IIASTf JATFI •OR THE ASSOCIATED PAPANETEIIJNTERCEPT/SlOPEI. 

THE SLOPF ·~o INTERCEPT ESTl"ATF.~ eq1" THIS •N•LYSI5 ARE N1T THE S&"E AS THOSE oqTaINlO fP1~ TH~ PRfCISlaN 
ANO ACCURACY REGRESSIONS PE~t1~NED E~RlfE~. 

FOR CO"PLFTf OfTAILS ON INTERP~CTTNr. T~IS REPO~T, SEE AP~f~DIW A IN THE PROGRA"MERISI ,ncu~ENfATION. 
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TABLE B-7. 
·~v,on~~fNTAl .. O~ITORl~G AND S•JPPORT l&POPAT"RY 

'lfflCE Of RE~Ea•c~ lNU OEVELOP~lNT 
ENVIRON~ENTAl PRJfECT(nN AGENCY 

EPA ~ff~OD VlllOATION ~TU~Y-SRI PESTICIOES,PC8S 

f<<ECT Of W&fEP TYPE ~N \,It -DOE A~AlYSIS 

•• DOl~T ESTl"ATES •• 

DISTTll•~ W!TfR SL0°F1GlHN&Cll • 0 Q~ltb2 

IIU~II 

., 
1 

" 
' r, 

INTFRCEPTCWATEP-DISTlllE11 SLOPECWATE~-DJSTILLEDI . 

• coii, 

s,u~cE 

.01 U 
-.0021 
-.005" 
-.1H8 
-.•neo 

.Oil37 
001'15 
.c.011 
.17!>7 

•• ANALYSIS OF VARIANCF •• 

OF SU" Jf SQUARES "EAN SOU&RE PRO~ 

,;Gf~T~TtLlf~I 1 
Rfr.fWATfll/Dt~TlllEOI 10 
ERR1R ~12 

315.81708 
35.JCltQ7 
)Q. 8'llt)9 

31'.~HO~ 
3.~)050 

.0777', 
1t5.1tl .:iooo 

MTU ,21 3'10.11~~" 

I ~ V ~I flGi l~O 

•• TA~LE nc 95 .. CONflOENCf INJEqVALS FOR THE DIFFERENCES ~ETWEEN INTERCEPTS &NO T~E DlfffRENCES ~ETWEEN SLOPES •• 

INTERCEPTfWATER-~iSTILlFDI SLOPFC~&TER-DISTlll~DI 
VATFII F~Tt"ATE l1jfE l!Vll E STl~&TE INTE•V&L 

2 o0l1b C -.ZZbZ , .ZbHI .oozt. C -.llt71t , .152'H , -.0021 C -,21t7~ • .Zlt)f-1 .OCH C -.lltbl , , 15 lit I 

" -.005!, C -.z,.12 , .2)5'11 .OlQ~ C -.1211 , .H,UI 
~ -.1"1t8 C -.3QIO • • 101 JI ,0011 C -.1,.,n , ,151"1 
b -.ci,,o C -1,ZO!I' , -.7C, 1HI .111>1 C .021,, , • )2b8 I 

NOTE• If lER~ TS CONTAINCD WITH(lj A GIVEN C~NflDENCE INT<RVAl TH•N T~ERF IS NO STATISTIC&l SIGNJfJCA~CE PfTVEEN 
OISTTllED W&TF• &ND THE COPRES01N~IN1 W&~TE WATFR FOR THE ,ss1:1aiEO PARA~ETEq(l~TERCEPT/~L~P~J. 

T~E SlOPE AND lNTEIIC~PT ESTJ"ITE~ FR,• T~JS ANALYSIS AIIF NJT T~E SA"E as ,~~Sf n~TAINFD FRO" T~E PqECISJ~N 
A .. D ACCURACY REGRESSIONS PERF111Hfn f&QlJER. 

F3q COHPlETr OfTAILS ON INTEROPfTI~r. ·~1~ Q[DORT, SEE APOENDI~ l IN THE PPOG•A~"EllfSI oncu~E~TATION. 
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TABLE B-8. 
c~v1q~~"~"fAL "1NITnQl~G AND su··~o, LA~JQ&fnQy 

OFFICE OF RfSE&QC~ A"? DEVELnP~tNf 
FNilQONMtNTAL PQQfFCflON AGENCY 

••, ~ET~QD VALl~ATION ~TJDY-iRI PESTICIDES,PCqS 

EFFECT OF WATER TYPE JN 4o4 -DDT ANALYSIS 

•• POINT ESTl~ATES •• 

Dl~TILLE~ V&TER SLOPEIGA""Alll • l.OOQ48 

VA TEO 

z 

INTERCEPTCVAfER-DISTILLF~I 

,01 l5 

SlOPECVAfER-DISTILlEDI 

.OOZb 
1 .OOOQ .C040 .. • DJ20 -.C.OZb 
'I -.lHZ .cu 7 ,, -1 ,ZZ70 .1qz7 

•• ANALYSIS Of VARIANCE •• 

~,u11rE DF su~ 1F SOUARES MEAN ;oUARE F 

R~~cn,~TTLLFnl 1 

'Ill)~ 

R•r.lVATEQ/?t~TILLEnl 10 
ZH.OH7'> 

,.,,,,.5511b 
H.53870 

258.0197'> 
4.b .. 55Q 

,11173 
H.~8 ,0000 

fOQ~R 515 

T!'IUL 'lb 3b2,0H32 

I~ i ~• •AG( '~b 

•• T&8LE ~F Q,t CONFIOEN~f INTEIIYAL~ Fnq T~E DIFFERENCES ~lTVEEN INTERCEPTS AND ,~E DIFFERENCES AFTWFFN SLOPES •• 

INTERCEPflWATER-DISIILLEDI SLO•FCWATFR-DISTtLLEOI 
VUER E~Tl'!UE I"TERVH ESTPIATE IN fl II VAL 

l .ou, C -.455', , .4~Zbl • OCZb I -.2051 . .?I Obi , ,OOiJQ I -.,be~ , ,<,70" I .oc.,o I -.20"1 , .212'1 

' .0120 I -,<,Jt,t, • ,50051 -,OOZb I -.21u" • , l0 ~" I 
5 -.·1e12 I -,1>557 , .2~qz1 ,0117 I -.lQ!I~ • .22011 ,, -l,2Z70 I -1,7021 . -,°751QI , f Q77 I -.011,1 , .,(1151 

NiJTE• IF IERO ,~ CONTAINED WITHIN A r.tVEN c~ .. rtDE .. CF. INT~RVAL T~EN T~ERf IS~, STATl~TICAL SIGNIFICANCE ~ETVfEN 
DISTILLED VITER ANO T~~ CORRE~•nNntNG WASTE WATER FOR THE ASSOCIATFD PARAMETERIINT~RCEPT/SLUPEI, 

T~E SLOPE AND INTERCEPT ESTI~ATFS co~~ T~tS ANlLYSIS &OE "1f T~E ~A~E AS T~05E O~fAINEO FRO'! T~E P•ECt~ION 
-~D ACCURACY Rrr.qrsSIONS PERF1•~E~ flPLffq, 

F~R C"MPLFT~ DETAILS ON INfEPPO~Tl~G T~f~ REPQ~r, ~Ff &PPE~OIJ I IN THE •ROGR&~~ERISI DOCU~ENTITIO~. 
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TABLE B-9. 
~~Vl01~"ENfAl ~OilfP~ING ANO SUPPOIIT lA'IORAT1RT 

UFF!CE or PE~<AOC~ &~) 'lFVFlOPMtNT. 
ENVIRON·~NTAL P111f[Cfl'1N AGE~CY 

:p, .. FT~OD VALIO&T!ON ~TUOY-SRI P~STIC1DF5,PC~5 Z 

F~FECT OF VAfER TYPE )N 11ELOR!N ANALY~l~ 

•• POl~T ESTIMATFS •• 

DI5TI!LF1 VATCR ~lOPf1r.aMMAlll • 1.oozo1o 

IIUFII 

' l 
" ~ ,, 

INTfRCEPTIWATEO-DISTllLFDI 

-. l'l) 
-.oooz 

.0594 
-.0~70 
-.51,92 

SLOPEIVATER-DISTILLEOI 

.O~H 
-.OlQl 
-.Ot,loQ 

.01 72 

.DlZZ 

•• &~ALYSlS 'lF ~ARIINCE •• 

VIUIICE OF SU" 1F i1UIRE5 MFAN SQUA~E F PIIO~ 

REl;IOl~Tlllf'll 
R~GIWITFII/Ol5T1LLED1 
E1' 11 '111 

1 JlZ.~bZ79 JlZ.llbZ79 
lC 1,.11~0~ 1.~7181 Zl.18 .0000 

t,l,Q 1\.80t,1Q .07,.~l 

TJTIL 4 80 3H. 11152' 

l ~~St P&~E !10 

•• Ta~LE OF q5r CJNFIDENCE INTEIIVALS FOIi T~E 11FFERENCES BETWEEN INTFRCEPT~ ANO r~r DIFFERENCFS ~ETV~EN SLOPES •• 

l~TERC~PTIWlTER-DJSTILLEOI SLO•EIWITER-OISTILLEOI 
VATE II EHt,.aTE INTERVAL EST r•,rr INTERVAL 

~ -.l3ll I -.357' , .095 31 .0553 ' -.OQOI>, .zo1z1 
1 -.oooz I -.ZZ13 , .7.ZC'I I -.Ol'H ' -.lbl5 , .lZHI 

" .OHlo ' -.111411 . • ZR 171 - 0 0loloQ ' -.lQOt, • .10011 
~ -.OHO I -.Z104, • 1 7'> 31 • DI 7? I -.13 .. 0 , .lb8]1 .. -.~ .. Q~ ' -.7819 • -.ll~41 .01zz ' -.137Z • .111111 

NOT~I IF lERO IS CONTAlNED VITHIN A l;IVEi ~ONFfOFNCF INTERVAL THEN THEPE IS ~O SfATISTICAL ~IGNIFICA~CE 8ETWEE~ 
DISTILlfD WATER ,~o T~E CORRES•ON~t~, VISTE ~ATER FOP THE ISSOC!ATEO PARAMElERll~fERCEPT/SLOPEI. 

THf SLOPE IND INTERC~PT ESTl"AffS ~OQM fHIS l~ILYSIS ARE NOT T~f Sl~E IS THOS~ O~TAINEO FR01 T~E PRECISION 
ANO ACCURACY REGRESSIO~i PERFOqME~ FIRLTER. 

FJR CO"PL[TE DETAILS ON INIEQPOtTt~r. THIS RE•ORT, ~EF APPEN1t• A T~ THc PROGPA~~ERl~I OOCU~E~TATl'lN. 
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TABLE B-10. 

F~VT~n~·l~T•L 111~1TO~ING ,~o SUPPORT l&qO~AT~~y 
~~FICE nF R~SflOC• &Nn DEVFLOPMENT 

ENVlq1N•ENT4L PR)TECTION AGENCY 

CD\ •cr~OD l#&LIOATJ~N STJOY•SOf P£ST1CIDES,oC~S 2 

CFF~~T iF JATE• TYPE ON ENOOS1LF&N I AN4LY~I~ 

•• POINT ESTl•ATfS •• 

DISTILL~~ VAT~• SLOPFIGAM"Alll •• Qe,,,e 

V&Tfll 

' 
INTERCEPTIVATFR-DISTILLFOI 

-.031Q 

SLO•EIWATEP•01ST1LLEOI 

,01'1 
~ ,1'57 
I • 05b7 

' - , 13 51 
b -,b5't7 

-.01181 
-,OZJQ 

,0305 
.01ez 

•• ANALYSIS OF v,,r&NCE •• 

nuqce OF S~• ~F SQUARES •E&N SQUARE 

REGIOJSTILLE~I I 

F PII08 

RFGIWATE0f01STILLEOI 10 
ne.ann 
27,l'>Zl5 
H,QOZH 

358,82723 
2.71b2l 
.11,qe 

21,59 ,0000 
e•on• ltffZ 

TnHL i,q3 IIZ,0 1H81 

11 I# ~ 1 P•t;f HZ 

•• TARLE OF 95f C~N~IDENCF l~TERV•L~ FOR THE DIFFF.RENC~S qEJW[fN INTEPC[•TS ANO T~E DIFFE•ENCES aeTJEEN SLOPES •• 

J~TERCEPTIWATER-OISTILLEDI SLnDF.CJATER-OISTlllFOI 
W&TFII ~STlll&TE INfEROL EHIIUTE lNTERUl 

z -,0319 C -,]257, ,26191 ,0151 I -,1566, , 18671 
1 ,1H7 I -.15QA , ,HlZI -,01>81 I -,Z'lb4 , , 10011 
4 ,051>7 I -,Zl77 , , l ~051 -. oz 39 I -,191'1, ,15C'I 

' -,13'1 I, -,4213 , ,15101 ,Cl05 C -. I 3Ql • ,20011 ,. -,65"7 I -,Qt,Jt, • -.l~l'>ll ,0182 I -,151~ , , I P.81 I 

NOTE• IF ZERO IS CONT&l~ED WITHIN A Gll#F~ :~NCTOENCE INTERVAL T~F.1 T~FPE JS NO STATISTICAL ~IGNlFIC&NCE A£TWEEN 
DISTILLED WATER &NO THE CORRES 0 o~~r~r. w,~rE ~,,ee ~o• TME &SSOCllfED P&tA•ETERIINTERCEPTfSlOPEI, 

T~( SL1PE AND INTEPCEPT EST(IIITE~ FPJM ,~rs IN&LYSIS &•E ~or T~[ SAME AS THOSE OBTAINED F•O~ T~E PPECl~IJN 
ANO ICCURICT l~G~~SSIJNS PERFOIME~ EAPLIER, 

FJR COMPLETE DETlllS lN (NtE•••crrNG TilS RE•ORT, ~F[ IPPENOIX A IN T~f PIOGRIMM~•cs1 O"C~MENTITION, 



-~ 
"-J 

TABLE B-11. 
C'IVl01'1"E'ITAL •n'IITOqI'IG A'IO SUPPORT LA~ORATnRT 

QFF!CE Of RESEARC~ A'I~ ~rVF.LOPMENT 
E'IIIIJ'l"ENTAL OPJTECTlnN AGE .. CT 

~04 ••TKOD VALIDATION STUDT-~PI PFSTICl0fS,°C8S 2 

~cf~CT OF WATER TTPE ON ENOn~UlfAN II ANALYSIS 

•• POl~T-ESTIMATES •• 

Dl~TTLLEO WATER SLOPEIGA•MAl\1 • '.Q06QQ 

VATEII 

, 

' "' ., 

t .. TERCEPTIVATEP-~ISTILLFDI 

-.JZ,5 

SLO•~ IIIAT~R-OTSTILLEDI 

.1,21 
-.1Q6' 
-.OlQ7 
-.15Qb 

6 -.,1Q4 

•• lNALYSl~ OF VARIANCE •• 

'iJ'JII C~ ~F SUM JF SQUARES 

REGIOI'iTILLEOI 
R'GIIIATf~/11~TILLF.D1 
E•tno 

l 2')!1,00~18 
10 11,'15717 

,75 78,H~09 

T'1Tll ~86 300,4AH3 

.1 Z88 
oObO'> 
.oeoz 

-.0052 

MEAN SOJU&H 

Z08.')08B 
1,39572 
,16530 

F 

a,,, 

I~ V SI PAGE 2"~ 

PROA 
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•• TA8Lf OF QSi C~'IF1DENC~ t'ITERV,L~ FQq THE 11FFERENCES ~ETVEEN INTERCEPTS &~D T~E ~IFFEIIENCES BETWEEN SLOPES•• 

I .. TERCE 0 TIVAT£O-OISTILLEOI SL0°F.(VATER-~ISTILLED1 
VATfll fSTI•&TE l'ITfRHl fSTIMATF [NTEll\l&l 

' -,3ZSS I -.~OQ8 , .1,~81 ,1SZ7 ( -,1137 , , .. 1911 
3 -,1'16"' I -,1,8Q3. , 296"' I .1ZA8 I -.1,21 , • 1ooo, 1 

"' -,0217 I -.loQQO , ,,3'161 .01,01, I -,191>!> , • 11 781 
'I -,15116 I -.65~1> • ,B931 ,0801. I -.1QS6 , .351111 ... -.,1~, I -,0114 , ,ons I -.oo5Z I -.z11z , ,26281 

NOTEI IF lEPO IS CONTAt'IEO WITHIN A ~!VE .. ~O .. FIOENCE INTEPVAL THE1 THfPE IS N" STAJISTfCAL SIGNIFICANCE 8ETIIFEN 
OISTILLED WATER &ND THE CORRE~P1Nry[,.r, ~l~TE ~AT~R FOP THE Ai~OCIATFO PARA"fT~RlfNTF~C£DT/SLODEI, 

TMF ~LOPE IMO f'lffQCEPT EST("lff~ ~q1• T41S &NALTSIS A~E NJT T4E S&~c IS THOSE OBTAINED FPON THE PPECl~IJN 
A'ID ACCUR&CT PEGIIESSIO~S PERF1Q•~n Fl-LIER. 

en- c,••LETE DETAILS, .. INT[QDOfT!~; T4T~ R[POIIJ, SEE AP 0 EN~I• 6 t'I THE POOG-A~"FIIISI ~OCU"ENTATl1~. 
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TABLE B-12. 
F~VIP1~HE~TAL H~~ll~RING \NO SUPPOPT LIAOIIATlPY 

~FFIC~ OF RFSEIIIC~ ANO D£YFL0PMENT 
ENVIIIONNENTAL PPOTECTION IG~~CY 

<PA NETHOO VALIOATION ~TUOY-SRI Pf.ST1Cl0£S,PC8S 

EFFE[T nF ,ATEII TYPE ~N ENOOSULFAN SULFATE ANALYSIS 

·•• POINT ESTINATFS •• 

DI~TTLLEO VATER SLOPEtr.ANNAlll • 1.07676 

WATEII 

z 

INTFACEPTCVATEII-OISTILLEOI 

• 165' 

SLOPECWATEk-OfSTILLEOI 

-.IJ .. !'5 
1 

• , ,, 
-.01)'10 
-.CJS1Z 

.0753 
-.0316 

.0101 

.l'Obl 
- 0 C7P4 
-.1063 

•• ANALYSIS or VARIANCE •• 

S1UIICE OF SUN JF SOUARES HEAN SOUARE 

A<r,IOf~TILL<OI 1 

F PIIO~ 

R•GCVATFIIIOISTILLEDI 10 
Z78.l•5f,7 

o;.54ZlZ 
H.11151 

278.3H'17 
.55Vl 
.12078 

4. 'q .0000 
EIPOI ,,e 

TOTAL • 5q 337.Q9'130 

I 1 Y St PA~t 3J\ 

•• TARLF OF 95'- cn~FIOENCF INTFIVALS F~II T~E ?IFFEAENCES BETVEEN INTERCEPTS A~D T~E DIFFERENCES BETWEEN SLOPES •• 

INTERCEPTIVATEP-OISTllL~DI SLOPf(VATEA-OlSTlllE~I 
VA TEii EHINATE INTE RYAL ESTIMATE lhHRYAl 

z • lb55 C -.lb7C, .6'1791 -.Ot-O'i ' -.Z711 • .15031 
3 -.Ofl90 ' -.t,037 , •• 6'71 .0103 C -.zoc,,. .220111 

• -.0512 C -.5737, .HUI ,OObl ' -,2001 , , 21?• I , ,0753 ' -., .. ,s • .t.1421 -.o 784 I -.~905 , • 133~1 
b -.0316 I -.552q , • 48'151 -,1063 I -.3111, ,09951 

NOTE• IF l£D0 IS CONTAINED VITHIN A GIVEN :n~<IOENCE INTEPVAl TH~N ,~EDE IS NO STATISTICAL Sir.NIFICA~CE ,FTVEEN 
OISTILLFO WATER ANO THE COIIAE~PONOINr. WASTE VATEII FOR TH£ A$SOCIATE0 PARAHET~RIINTEIICEPTISLOPEI, 

T4E SLOPE ANO INTERCEPT ESTl"lT<S <DON T41S ANALYSIS ADE ~~T T~E SAMF AS T~OSE OATAl~ED Fll~1 T~E PRECIS11N 
ANO ACCUPACY AEf.llESSl~~S PEIIFO,~F~ EAILIFR, 

FOR COMPLETE OFTAILS ON INTE,PDETTNr, ,~,s REPo,r, ~EE APPE~DI• A IN ,~E PDOr.RA~~E,ISI OOCU1ENTATION. 
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TABLE B-13. 
c~vtq~N•F~TAL .. n~11aq1~G ,No SUDP1~T L•~nPAT1~Y 

)fflCE Of R~SElq(H A~I) OcVtLnD~fN1 
ENYIR1NMEN1Al PRJTECTION AGENCY 

fDl ,.ClHOD VAllDATl1N STUDf-SRl PESTICIOES,PC8, Z 

CCFECf aF w,rFR TYPE ON fNDRIN lNALT~IS 

•• POINf E,TIMATfS •• 

D1STILLEI) WATER SL1DE1GAIIMA(II • ;.02b7q 

wan• 
2 
l 
4 , 

f~TFDCEPTINATER-OISTTLLEDI 

.n 113 

SLOPEIWATER-DISTlllEOI 

-.0112 

,. 
• Hq7 
• ~1qo 
.IH,4 

-.4~00 

•• ANALYSIS nF V&RIANC< •• 

q11qre DF ,SUII JF SOIJ&RfS 

P~GIIHSTTllfl)I I 1~D.3'1008 
REG(llATERfl)(,TILLEDI 10 z,.01z~q 
f'!llnR ';OJ H~.Q7'179 

TOTH 'H 51~. HlH 

-.12~, 
-.0-;qq 
-.0171 
-.0540 

"EAN ~OUUE F 

31>0.JQ008 
2.51.121> 9.75 
.n1,u 

I"'~ Si Pl~f ''6 

PROO, 

.0000 

•• TABLE OF 9,t CJ~FIDENCF INTEqv,L~ <1R T~E l)lfFERENCE, ~£TWEEN INTEPC<PTS ANO THE DIFFERENCES AETIIEEN SLOPES•• 

J~TERCc'TlllATE•-nrs,rLLEl)I Sl0PEl~ATER-D1STILLEOI 
VUER EHI .. ATF (~TFRUl ESTl"'HE IIIHRVU 

~ • 21!11 I -.JJ5Q • • 7725 I -.0112 ' -.Hll , • l '18Q I 
J .3297 I -.1q10, , • 857?1 -.12H I - • l i13 , ·122'1 .. .23QO I -.1921 , • 77011 -.0599 I -.lD'IO, .1'1'171 
5 .1 .. I> .. ' -.JQ7'1 • .1,q11e1 -.0371 ' -.zqc,q • ,21671 

"' 
-.HOO I -.9~26 , .14?61 -.o, .. o I -.Jl57 , , 20 761 

NOTFI If lEPO rs CJNTAI~ro WITHIN A Gf~Ci C1N•IOENCE INTERVAL lHf~ THERE IS NO STlTl~TICAL SIGNIFICANCE BETWEEN 
OISTlllfO WATER ANO THE CORRE~DONOI~; JASJE ~ATER FOP TH[ &i~~CllTE0 PARA"ETEDf l~TfRCEDT/SLOPEI. 

THF ~lnDE &NO INTERCEPT ESTl~&Tf~ F91"' T41S ANALT,I• ARE NOT T4F sa .. E AS THOSC ,~TIINEO FPO~ T~E P•ECISIJN 
ANO accu•ac, PEG•ESSIO~S PERF~•~EI) fSDLfEq, 

FOP CO"PlfTE OET&ILS ON INl[RPPETl~G T41S RE•ORT, SEE APOf~11Y A IN THE OROGDA~~ERISI ooc~~ENTlTlaN, 
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TABLE B-14. 
FNV(PQNHENfAL MOilTOQ(iG AHn SUPPORT l&ROIIATOIIY 

OFFICE nF ll(SEIIICH AN? ?FVfLrPM[NT 
EHV(R1N~eHTJL OPJTECTION AGENCY 

EPA ~fTHOO VAL(OlTIOH STU?Y-,PI PEST(C(OtS,PC8S l 

fFFFCT OF ~ATER TYPF ON HfPTACHLOR ANALYS(S 

•• POINT f~TIMATES •• 

DISTILLEn VATER SLJOflGAl'MACll • ,9~921 

IIAT"II 

7 
) 

4 

(NTFIICEPTIIIATER-DlST(LLEOI 

, 0? bl 

SLOPEl~ATER-DISTILLEOI 

.1n, 

' !I 

,o,1oR 
-,014'3 
-, lHJ 

-1. n.,, 

,0170 
, ObC5 
,0118 
,0'28 

•• ANALYSIS OF VARIANCE •• 

SlUIICE llF SUI' 1F SOUARES "£ A'I $0•JAII E 

•Ec1nT~TlLL~n1 l 

F ••oe 

REr.cvATER/)l~TJLLF.nl lC 
ZH,119~8 

1~,1>8Rl<J 
11~,b<Jl\O 

784,lH~R 
CJ,81)~82 

,Zl231 
loZ,48 ,0000 

E1111111 lo98 

T1UL ~Oil 4'18,H'H7 

(" V St PAGE 7~ 

•• TA8L£ OF 01,P. C•)iFIOEN:E INTF'V'L~ FJR THE DIFFERENCES ~ETVEEN (NTERCE•TS ANO THE DIFFERENCES RET~EE'I SLO•fs •• 

JNT.ERCEPTIVATEII-Ol~T(LLE!ll SLOPEIVATER-D(STILLF?I 
VAT£R •su,ure INTERHL FSTl'UTE INTERVAL 

~ ,02!>1 C -.1~30 • ,71531 , 119'1 I -,15~6 • ,394,, 
l ,054 8 I -,1582 . ,l!,791 ,0170 I -,Zb6Z • • ,cc.11 
4 -,014) I -,2287 . ,20001 ,01,0~ I -,218!> • ,H971 

' -,1'13 I -,3710 , ,C5b5 I ,01 )8 I - , Z b 1~ . , Z<J'>H ,, -l,Z1b3 I -l,50l<J • -1 ,C'50b I ,0328 I -,'630 • ,12!1'>1 

NOT~I JF l"RO JS CONTIJNlO VITHIN A GIVEN ~1NFIOE'ICE liTFRVAL THEN fHEPE IS NO STATISTICAL SIGNIFICANCE 8ETVEfN 
DISTILLED WITER ANO THE CORRE~•lN~li~ ~l~TE ,ATER •oR THE ·~~OC(ATEO PAPA~ET£11IINTERCE•TISLOPEI, 

THE SLOPE ANO INTERCEPT EST("ATE5 FR"~ TH(S AN&LYSI~ AR~ NJf THE SAN£ AS THO~E ~,TA(Nfn FRJ, TH£ PRECl51"N 
&NO ACCURACY REGqESSION~ P[RF"P~E" fl'l 1ft, 

f')R CO~PLETE DETIILS J~ (NTER 9 RfTliG THI~ REPO~T, iFE APPF~n1• A(~ THE Pll1G~A"~F•ISI ?Q(UMENTATl""· 
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TABLE B-15. 
c'IVTQrJ'UH'IT&L PIO'lllrJOI'I!; l'l'l SllPPrJRT LARORlTORY 

JHICE Of '!FSEAl!C-. A'IIJ flEVEL0°1'<NT 
ENVl111NPIENTAL PP~TECTIUN AGENCY 

<P, Pl<T400 VALIOlTIO'I STUOY-5111 PfSTICIOES,PC8S 

EfF<CT rJF VlTEI! TYPT OH HEPTACHLOR EPOJIOE lHlLYSIS 

•• POINT E•TIPIATFS •• 

OT~TILL•D VATER SLOPEIGAMMA(l) •· ,9~076 

IIAT~II 

z 

TNT~l!CEPTCVATER-DISTILLE'll 

-,o,q-. 

SL0DEl4ATEP-OISTILLEIJ) 

.030] 
3 -, o, Z4 ,C'OZQ .. -,OHZ -.o-:>22 

" -.0, .. 5 • lll8Q ,. -,!>838 ,l08U 

•• ANALYSTS ~F VlllllHCF. •• 

~JuqcE OF SUPI UF ,ou&R~S P1EAH S QUAIi E F 

REr.l'llHILLElll l 3ll,QZ5,3 n1.n,.,1 
R<r.(VATEll/'llSTILLEOt 10 l'l,b\'IQ3 l,Qr, .. ~q JQ,3b 
EP.0111 Hb 2'>,?bl'>7 .o~qq1 

TOTIL 5 37 3H,en•n 

I ~ V •i PAJ[ l5l 

Dll()!I 

,0000 

•• TAALE OF Q5i CONFIDENCF 1NT~RVALS FOR THE OIFFFRFNCES ~ETVEEH INTf11C£P1S A'IO T~E DIFFERENCES RETVEEN SLOPES•• 

TNTERCEPTIVATER-Dl~TILLE'lt SLOPEIVATEII-OISTILL~O) 
"' ,~. FHIP1'1E INTEPVU ESTl,.AH IHTFRVAL 

~ -,059 .. C -,Zll'>, ,OQ?AI ,0301 I -.08b7 , ,1H31 
3 -,052~ I -, ll)b1 , ,10191 • oc zq I - , 11 ~8 . , lll 71 .. -.0312 C -,l82b, ,11021 -,0022 I -,ll9Z • , 11,e 1 
5 -.0~,,5 I -,ZORl , ,O<IH I ,0169 I -,097Q , ,B5bl .. -,b8l8 I -,e-.20, -.s,.,11 • 10 80 I -,OllZ , ,22711 

NOTEt IF ZEii~ IS CONTAINED WITHIN A GIVEN :n'l•IOENCE INTERVAL T~EN T~fPf IS NO STATISTTCAL SIGNIFICANCE 8fTV[EN 
DISTILLFO WATEP AND THE CORRE~P1Nfll'I~ WlSTE WATER FOR THF ASSOCIATFO P&AA"ETiQIINJERCEPT/SLnPrl, 

THE ~LOPE ANO INTEPCEPT ESTl~ATF.S ~Rl~ T~I~ ANALYSIS AQE N~T T~E SA"[ lS IHrJSE nRTAIMED FROM THE PRECISION 
JND ACCURACY REGRfSSIO'I• PEQf1D•EO FARLIFA, 

FJII C~MPLETE OETlllS 0~ INTERDQ~T,~r, THI~ REPORT, SEE a 0 PENOI• A (H THE POQGRA•~fQISI oncu~ENTATION. 
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TABLE B-16. 
E1v1,,~,r~rAL "ONITO,ING ,No ~UPPODT l1~00Af001 

aFFICE ,r ,rsE&QCH ANO OFVFLOP~ENT 
ENVlq'IN~ENTAL PAJfFCTIPN AGENCY 

F•& ~ET"~O VALl04TI01 STUDY-SOI PESflCIOES,PC~S l 

F.FF•CT OF VITF.R TYP~ n1 CHLORDANE ANAL1Sl~ 

•• POINf ESfl~&Tft •• 

Dl~flll[' ~&TF.R Sl1PEIGA""&lll • ,QQ55Q 

IIHE, 

1 

TNTERCEPTCIIATER-OISTILLEOI 

-, 1H6 

SLOPEIIIATER-OISTTLLCOI 

,01e, 
l 

' 'I 
6 

~111•CE 

-.1012 
,O'l9D 

-,O't7l 
- , 52 3, 

,O'tf)b 
-,0252 
-,0171 
-.~HO 

•• ANALYSIS OF VARIANCE •• 

DF SU" OF SOUARES ~E&N SOUAQf 

R•GIOTSTILL•DI 1 

F Pl!'.)R 

REf,lll&TE•IOT~TlllEOI IC 
ze,.HHl 
,e.15,0, 
,'t,'t\OH 

28,,4'311 
Z,87HO 

,10105 
78,Zl ,0000 

EOROO ~3, 

T'ITAL 5,~ 3f>7,b1779 

I" VS• P&r.E j9 

•• TARLE OF o,i CJNFIOEN~E INTFOV,LS FOO T"E OIFFERENcES ~ETIIEEN INTERCEPTS AND T"E OIFFE0£NCES RET~EEN SL'IPES •• 

INTERCEPTIVAfER-DISflllE'II SLn•EIV&TFII-OISTILL•DI 
11n•• •~Tll'IHE 1NT£RHL ESTl'UTF INTERVIL 

z -,1'1() I -.1,31 , ,'3081 ,01e, I -,1501 , , l06Z I 
3 - , 191 Z I -. 1911 , ,'llJI ,O't6,, I -,115, , ,221171 

' ,0090 I -.5~]4, ,1>1151 -. oz 5l I -,ZOl>l , ,15561 

' -,0'71 I -,67't7 , ,5eo, 1 -,0171 I -,7057, , 17C7 I 
6 -,5ZH I -1,HOO , ,IOUI -,0570 I -,Z't5Z , , 13 ll I 

NOTEI IF ZERO IS CONTAINED WITHIN A GIVEN ~'INFTDENCE INT•RVAL TH~N T~IAF IS NO STATISTICAL SIGNIFICANCE BETIIFEN 
OISTILLFO ll&TE• &ND THE CORRESPQNOTN~ lll~TE V&TER FOR THE ASSO:IATED PAR&~FTERITNTfRCEPT/~LaPEI, 

THE SLOPE ANO INTfPCEPT ESTJN•TE~ .,,~ ,~,s INALTSIS l~F N1T T4E SA"E AS THO~E ~~T&JNEO FRO" THE. PRECISIO~ 
&NO &CCUP&C1 REGRESSIONS PERf~O"E~ EAOLTEO, 

FUP CO"PLETE OfT&llS ~N INTER••ETT~G T~I~ REPORT, SEE APPE~Oll A TN THE PPQG~&•"E~CSI OijCU~ENT&TTON, 
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TABLE B-17. 
0 '4V!01'1~E'ITAL .. 0'4 ITOQ !'IG \Nil SUPPORT t•RIJAATrJllf 

JFFICE OF QfS<AQCl AN, rEVCtOPMCNT 
ENVIQ)N~ENTAl PR1TECT!rJN AGENCY 

~Pl ~•T~IJO V&tl0ATl1N ,TJnf-~RI PF5TTCIOE5,PCR5 It 

ffFECT IJF VATEQ TYPF )'t T1JUPHE'IE ANALYSTS 

•• POINT f>Tl~ATE5 •• 

D15TILLF~ ll•TER SLOPftGA""&Cll • .qq~5q 

WATEII 

? 

' 

TNTEQCEPTl11ATER-IJl5TltLED1 

.0,06 

5lOPEIVATEQ-D15TltlE01 

-.0001 

.. 
' ,, 

5'lUQC~ 

.0,0, 
-.05q1 

.021e 
-.4Z17 

-.01qe 
.ooez 

-.ozciq 
-.o .. ~o 

•• ANALYSIS IJF i&RIANCF •• 

l)F SU" OF 50UA~E5 "EAN S~UARE 

R~GCOISTILL•~J l 

F PQQ1 

RFGIIIATER/OI,TILLEDI 10 
151t.HOH 
H.'101'3 
1'>.2'1,.'13 

35".HOH 
Z.J'IOllt 

.067~ .. 
1z. ze .0000 

E•ROQ ,35 

T'JTAL H6 Hz.qJ67R 

I~ V Si PAr.t 19 

•• TA8lE OF Q~t CONFIDENCE INTERVAL, FOQ T~E OIFFERENC~, ~ETWEEN INTfRC£PTS &'10 T~f OIFF•Q[NCES 8ET~EEN SLOPES•• 

T'tTERCE•TIWATEA-Ol~llLLEDI 5L'l•EIV&TEQ-OISTILLED1 
V&f~R EHl,.ATE l'ITFAV&L E5Tl"ATf INHRVAL 

' .0]1)(1 I -.f.Z'I~ • .~cio,1 -.0001 C -,1310 , .no11 

' .081)~ C -.)111'5, .Hz,1 -.OlQR I -·1'5ll , • l llb I .. -.OH3 C -. 7211'1 , .61011 .0087 C -.124" , , 1410 I 
'5 ,023~ I -. flC.110 • .f,87bl -.:izqq I -,lbl4 • ,lOlfll ,, -,4217 C -1.11~, • , Z ~q 1 I -.0 .. t,O C -.1870, ,G'l~J I 

NOTE• IF ZEIIO IS CONTAl'IEIJ VITHIN A GIVF't r.o't~IOENCE INTEQVAL THE't THEQE lS NO ST&TJ,TICAL 5lGHIFIC&NCf ~F.TVEEN 
OISTittfO WATER ANO TH~ CORRE5P1N~T'I~ WASTE ~ATER FOR THE ASSOClATED PARA•ETfRllNTEQCEOJ/SlOPFI, 

THE ,tnPE ANO INTlA(EPT lSTl"&TE~ FQ1~ ,~rs A~ALYSIS &RE N~T T~F SA"E 15 THOSE OAT&INEO FP.D~ THE PRfCISION 
A'IO ACCURACY RiGRE5SI0'1S PERF11"fl) fllLJEA, 

FOR CO"PLETE DETAILS ON INTEQPOfTl'tG ,~,s REPO,T, SEE APPfNDIJ & IN T~F PRJGQ&M"ERISI ~1CU"ENTATION, 
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TABLE B-13. 
fNVf~~~ME'iTAL ~n~r,a~tNG AN~ ~UPPORT LA~~OATORY 

OFFICF ~F RFSfARC~ ANi o•vELOPll•NT 
E~VIA1N•E~T•L PROTECTION AGENCY 

~Pl ~FTHOO VALIOATION STUOY-SRI PESTICIOES,PCRS 8 

FCFfCT OF ~ATElt TYPE ON AROCLOR 1016 ANALYSIS 

•• POl~T ESTJMAT<S •• 

Of~TfllE~ WATER SLODEIGAM~Alll • ,Q7788 

WATER f~T<RCEPTl~ATER-OISTJLLEOI SLOPEIWATfR-Ol~TILLEOI 

' , .. 
~ ,, 

SJUltCF 

-.Hn 
,0',00 
, 0t,Q7 
.o,af! 

-.1~13 

•• ANALYSIS OF Y•RTANCE •• 

~F SU" 1F SQUIRES 

IIElllOTHTLLFOI 
·1tEGIWATEltlOISTILLEOI 
EU"'! 

I i'l'l,Ql 72'1 
10 llo06,?Q 

',Q8 30,110011 

T1Tll 509 3H, 7Hb0 

,0289 
-,00Q,, 
•,0101 
-,0325 
-,06H 

IIEIN SOUARF 

291!1.Ql 72'1 
l, 70653 

,06lA5 
lQ.51 

J ~~~I PA~E J~ 

Pll08 

,0000 

•• TIALE OF Q5t CONFJOENCF INTE~VAlS FOR T~F ~IFF~RFNCE5 ~ETWE[N INTFRCEPTS ANO T~f DIFFERENCES ~fTWEFN SLOPES•• 

l~TERCEPTIWITER-OISTILLEDI SLOPEIWATER-OISTlllEOI 
WAHII ES Tl 11ATE l'iTER'HL EST1'1ATF INTEIIYAl 

l •,0727 I -,5643 • ,418111 ,32'89 t - , l 064 • ,H1ftZI , .01,00 I 
__ ,,,,.,. . 

, 53ftt, I -.00Qf, I -,lt,5t, • .Hf>ftl ,. ,OftQ7 I -, ftl)f, • .~n91 -,0101 I -,llo38 , , 17 ,,, I 

' ,05~8 I -,ft2'7' , , 5ft52' I -,0325 I -,lf,6Q. ,101111 ,, •,1833 I -,l>b6A • ,30031 -.o,.,, I -,zoo~, ,01>58 I 

NOTE• IF ZfRO IS CONTIINFO WITHIN A GfYfi :01cJOEN:E JNTERVIL THfN THFPE IS NO STITfSTJCIL STGNJF(Cl~CE 8ETW~EN 
DISTILLED WATER ANO T4E COPRE~P~NOJ~r, VA~TE VATER •OR THE AiSOCIATfO PAPAHrTERlf~TEPCEPTISLOPEI, 

THE SLOPE ANO TNTERCEPr E5T(~lT<~ ~q~N T~IS ANAlTSlS IRE N1f f4E SAME AS THOSE QBTAJNEO FRO~ THF PRFCJ~l~N 
ANO lCCUAACY REGRESSIONS PEIIF~P~fO fA~ll•R, 

F~R co•PLETE OfTIILS ON IHTEAPRETf~G T4f~ R[POqT, SEt ADPE~o,, A IN THt PPOGRAM~ERISI OOCUMENTlTION. 
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TABLE B-19. 
C'fVTq~~,E'ffAl ,n'ftTOQINr. A~D SUPPORT IA~OPATOPY 

OfflCE o< Q[SEAq~H A'fn DfV~lOPM~NT 
ENVIQIJ'f'1~'fTAl Pq~fECTION AGENCY 

<OA 'fCTHOO VlllDlTIIJN STUnT-SRl P~STICIO<s,oc~, 

fF<ECT OF WlTEII TTPE ON AR1ClOR 1221 ANAlY~lS 

•• POl'fT eqtP1H[~. •• 

or~Tlllf~ ~~TEQ SlOPEtGANMlfll • '.QlQ'oO 

IIITEII 

l. 

l~TERCEPTIIIATER-O!SllllEOI 

-.o,zq 

SlOPEIVlTER-OlSTlllFDI 

-.01Z6 
3 

' ' 6 

.O~QQ 
-.O')'H 
-.01112 
-.5772 

•• ANAlY~lS Of VARIANCE •• 
sriu11r.e OF SUI! OF S0UAIIES 

REr.1olHHt•o1 1 210."1537 
REGIIIATEQtOISTlllEOI 1<' 15,01~40 
ERRIJD 51' 79,701·~ 

TIJY&l S3" 31,5 ... q2!Q 

-.ozo11 
• 0 I I 'I 

-.CZllt 
,0240 

MEAN SOUUE 

270,~75)7 
1,501H 

,15227 

F 

Q,11!> 

IM II St PAr,~ J~ 

PRI]~ 

,0000 

•• TAftlE Of Q!~ CO .. flOENCE INTERVAL~ FOR T'fE DlffEQEHCES ~ETWEEH INTERCEPTS AND THE DIFFERENCES RETll~E~ Sl~PES •' 

INfERCEPTIVATEP-Dl~TlllEDI Sl~PEIWlTFR-nlSTILl<DI 
VH~R CHJl!lTE IIITfQIIU ESTl"llE IHTfDVH 

! -.00211 ' -,QZ'oO , .11181 I -.01''> ' -,2301 , • l.O'oQI 
1 .ozcn ' -.!11150 , ,Q4481 -.ozoe ' -,2371 I , 1.,,11 ,, -.005, I -,'lllQ • ,•Hlll ,011'1 ' -.?.057, , ZZ'i'o I 
'I -,0132 ' -,'1331 , • qq1,1,) -,OZ14 ' -.2~7Q, , 11151) ., -,'H7Z f·-1,505! I ,150111 ,oz,o ' - ,1 '14'J I • Zit Z7 I 

HOTEi If ZERO I~ CONTAINED VIT~IN A r.TVFII ~~N<tOENCE INT<RVAL T~E'f T~ERF IS NO ~JATISTICAL SIGNlf(Cl~CE ~ET~EFN 
DISTlllFO VATfl l~D T~F CO~Rf~D1NntNr. v~~TF ,arE~ FOR THE A5SOCJ&TED PIOAMETEQII .. TERCfPT/Sl~DEI, 

T4f. 5l0'E A'fD INTERCEPT ESTl~&TES <q1N T4IS AN&lTS(S AQE NJT T4E SANE AS THOSE O~TAINEO FRO~ T4E PqECISION 
ANO ICCURACT ~EGRESSIO~S PEAF1R~C1 E1DLl<R, 

FaR co~PlETE DETAILS ON INTERDqCJtNr. , .. ,~ RE•o,r, ~ff .,.~iot• A Ill THF PO~r,a,~P1ERl51 01CU~ENT&TION, 
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TABLE B-20. 
e,iv1~l''l'!E .. fAL "ll'IITIJDl'IG •NO S1JPDQDT L&~nDATrJRf 

1FFICf rJf DESFADC~ IN? DfVFLOD"fNf 
ENVl•lNIIENTAL PR1TECTION AGE'ICY 

EPA "ETHOO VALIO&TION ST~')Y-SPI PESTICIOES,PCAS 6 

rfFf~T Of V&TE• TYPE ON &D~CLrJR 1ZJ2 ANALYSIS 

•• POINT ESTl"lTES tt 

DISTILLED v,TER SLOPEIG&NNA(ll • ,87891 

V&fEII 

, 
l'IT~RCEPTIV&TED-DISTILLErJI 

-, HJO 

SLOPEIVATER-OlSTlLLf.')I 

,o,n2 
3 ,. 
' " 

-, J~OQ 
.0~12 

-,0]6~ 
-,7't26 

,C. 739 
-,OBJ 
-,OBI! 

,c, J) I, 

•• AN&LYSIS Of V&Pl&NCE •• 

<;'lUIICF ')f SU" OF <; OLIU ES IIE AN <; OIIAIIF 

R~G(OISTILL~OI 1 

F PRO'I 

RF.GIV&TEl!f')ISTILLEOI 10 
21?, 51,757 
19,,.50',5 
H,5?0Ql 

212,,..,757 
1,Q,,,05 
,lb?5l 

11,H ,0000 
E••oo 502 

T'JTAL 513 331,!>0HCJ, 

INV Si PAGE J, 

•• TABLE OF q5i C1~FIOENCE INTE~V&LS FJR THf DIFFERENCES 8FTVEEN INTFDCEPTS A'IO T~E DIFFERENCES BETVFEN SLOPES tt 

J'ITERCEPTIVATED-OISTILLEOI SLOPFIVAIER-?1STILLE'11 
ll&TfD EHIIIUE l'ITEUAl ESTl'1ATE IIHEDVAL 

! -,HlO I -1,10115 , ,110251 ,01,l' ' -,11121 , ,.?881, I 

' -,3'0CJ I -1,HJO , ·,f.1111 , 073Q ( -,15H , ,30131 

' ,OHZ ' -. 111,Q , l,OJHI -,0313 ' -.~581 , , 19H I 
~ -,00')9 ' -,Qt,Q' • ,<1nJ1 -.one ' -, z ,,.a , .ren1 .. -,7\26 ( -1,706Q, ,22171 ,OJH ' -,1Qt,6 , ,Z6UI 

NOTE• IF ZERO IS CIJNT&INEO WITHIN & r.tVE'I ~n'letiENCE INTEPVAL THE'I T~EDE IS NO STATISTICAL SICNIFIC&'ICE BETVEE'I 
DISTILLED WATER ANO THE CORRE<;PONOl'I~ VA~TE 4&TED FO~ THE ISSUCIATEO PAPA"fTERIINTERCEPTISL~PEI, 

T4E ~LOPE ANO INTERCEPT ESTIIIAT~<; r~,~ T41S A~ALYSIS A~E NOT TiE SAIIE &S THOSE ?BTAIN[O FP1~ T~E P'lfCl51nN 
ANO ACCUDACY PECRESSIONS PEDF~'l~~O EADLl~R, 

FOR C1"PLETE DETAILS 0'1 INTE•eoeTt~G TiT~ DEPO~T, SEE APPEN~l1 A IN THE PPOCRA"~E~ISI OOCU"ENTATION, 
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TABLE 8-21. 
C'IVlq'l'l"fNTIL '10 .. Il'JQl .. G 4 .. D SIIPPOH 111\'lPHQq'I' 

OFFICE 'lF RFSf&Q(ll AND OEVELJP"E~T 
ENYlRJNHFNTAl PPJTECTlON &GE .. CY 

E•A ,.E'llOD YAllDHIO'I 5T1JDT-Sll PE5TIC1DE'i,oCR5 , 

FFFFCT 'lF IIATF• TYPE nN AIOCLOR 1Zlt2 ANALYSIS 

•• POI .. T ESTIMATES•• 

D15TILLEn IIATER SLO•EIGAH,.Alll • ,qftq3, 

IIHF• 

z 

l'I TEl!CEP fl IIATE'1-D 15 T ll L El) I 

-,01 .... 

5LOPFIWATE1-D15TILLFl)J 

,01'18 
J ,ozoc 

' ,091tt, , -,0?73 ., - , 1• 87 

•• A .. ALYSJ<; OF VAllA'ICE •• 

~,u•cE ~F 

l~Gfl)ISTILLEl)I l 
REGIIIATE•ll)f~TILLEDI 10 
(IIOR ,z5 

TOTAL 53ti 

SUII ')F ~ 011611 n 

363, lllf>20 
2 .. ,hl51l0 
H,el 7t,8 

lt2~,M88, 

-,011" 
-,007'! 

,0107 
,06H 

HEAN ~OUAQE 

363,16!>20 
2.,sno 

,07965 

F 

31,B 

I" V 5i PAGE 38 

pqo~ 

,JO')O 

•• f&8LE OF 95i CO~FIDENCF fNTF•v•Ls FOR T~E DlFFEIENCtS ~ETIIEEN lNTEPCEPT<; A'IO TllE DI•FE~ENCE~ ~ETIIFFN SLOPES •• 

INT£'1CEPTCIIAT£R-D1iTflLEOI SLJPEIIIATFR-'ltSTlLLEl)I 
IIUFI! •~flHAfE l'ITEIIVU ESTl"AlE l'ITEII/AL 

, -,01"1t I -,541>? , ,'il731 ,Cl?8 f -,11.72 • • u,~q, 

' ,02t>O I -. ,.>211 , ,54)01 -,011" I -,1565 , ,13371 .. ,091t6 I -,ltZ60, ,bl'31 - , 00 70 I -,l'H2 , ,13HI , -,027) I -. 'i5'1Q • ,50~31 ,0107 I -,1171 , , 15 ~" I .. -.1,s1 I -1,1259 , -,25141 ,0!,37 I -,01)60, ,llHI 

NOTE• lF ZERO ts CONTAINED WITHIN A GIVF~ :'J .. FTDENCE INTERVAL TllE .. TllfPE rs '10 STITISTICAL SIGNIFICANCE ~(TWEEN 
DISTlLlEO WATER ANO THE CORQ(~O~ .. ~,N~ WA~TE ~ATFQ FOP THF AS,O~IATEO ,Ao&•EfEPIJHTER(fDT/SL'lPEI, 

T~E SLOPE ANO INJE~CEDT ESTIMATF~ F01• T~IS A'IAL1515 ARE N~I T~~ ~A~E AS THO~~ O~TAINfD fA~, THE PO~CISION 
AND ACCURACY 8fGPES510N~ PERF10Mf~ EAQ~ffQ, 

F'lR COMPLETE DFTAllS 0~ INTEQP•ETl~r. Till~ PEPoqt, SFl 'APPE~~,. A IN THE pour.•AMME•ISI DOCU"E~TATI~~. 
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TABLE B-22. 
F1~,~~~~FNIIL Na11TO~ING •~o suooo~T ll'laR&TOOY 

]FFICE l)F R~SflOCH 1~1 rEVElODME~T 
FNVIRllN~<NTAL oRaTECTlllN AGENCY 

<Pl ~~TrlOO VALIDITION STUOY-SRT P~STICIDES,PCS~ 7 

EFF~rT OF 41TER TYPE 0~ IROCLOR 12t,~ INAlYSIS 

tt POINT fSTINITES tt 

D(~TlltF.n WITER Sl]PEIGA~Mllll • ,Q,789 

111 T 1:01 

~ 

' " , 

JNTFRCEPTl~IT~R-DISTILLEOI 

-,051!> 

SLOPEt~ITEq-ol~TlllEOI 

,oao, 
-,~HJ -,012Z 
- , lllOl , 01.,!, 
-,OJll -,0215 

"' -l,05H ,010b 

tt ANALYSIS OF VARIANCE•• 

SllrJ•CF. OF SU" OF SQUIRES ~FIN SQUIRE F 

REr.fOISTTLLF.01 l 

PIIO'I 

REGfWAfEqf~l~TlllEOI 10 
35'1,9'HAt, 

38,2JZA1 
65.Zl589 

H8,99l!t, 
3, 82128 

, 11 e,,. JZ,Jfl ,OO'lO 
E••n• ,5z 

TnTAL ,u t,62,H05t, 

I ~ V S1 P&r,c 7,, 

•• TABLE OF 95t CONFIDENCE INTEqVAL~ FOR THE OIFFFRENCES BETWEEN INTFRCEPTS IND THE OIFFERF.NCES AETWEEN SLOPES•• 

INTERCEPTIWATFR-'ll~TILLEOI ~LOPEIWATER-DISTILLFDI 
WA TEii FSTl"ITE J•HERUL ESTPUTE INTERVAL 

~ -,0'16 I -,7105, ,t>O?ll ,ooo, I -,1679 , ,l!>P'>I 
1 -,0313 I -, 70,,7 , ,f,4t,1J -.c1z, I -,18 .... • ,16001 
4 -,1001 I -,75 .. , , ,5H11 , 01,,,, I -. l 50? • ,l~Jll , -.OJll I -,,,70~, o60A61 -.0215 I -.1~4Q, ,1"HI 
fl -1,051' I -1,7237, - , 3792 I .0706 I -.0999, ·'"111 

NOTEt IF l<R~ lS CONTIIN~D WITHIN I r.tVF.N ;.l)N<IOENCE INTF.RVIL THE~ T4ERE IS NO STATJ~llCAL SIGNIFICANCE BETWEEN 
DISTILLFD WATER IND THE CORRE~PO~~li~ VA~fE ~AfEq FOR THE A~SOclAfED PARl"El"•IINTERCEPTl~LOPEI, 

THE ~LO•E ANO INTERCEPT ESTJM,TF~ FRi• TMI~ INILYSIS ARE NJT THE SANF A~ fHOSE O~TAt~ED FRO" T~F PRECISIO~ 
ANO ACCUPACY qEGRESSIONS PERf10~FO El•t 1rq, 

F~P cn~PLETE DETAILS I)~ INTERPR<TJ~r, T4l~ REPORf, SEF APPENOIY A IN THE PPOGOl""EQISI ooc~~ENTAtlON, 
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TABLE 8-23. 
F~VJQn~~[NlAL HONJTOOING AND ~~DDO~l LAqDQATOQf 

1F~!CE 1f RESEAQCH A~O O(VlLODNfNT 
E~v1q1N"F.NTAL PR1l~CTIO~ AGENCY 

EDA ~ETHOO VALIOATl~N STUDY-SRI PESTICIDrs,oces 5 

~FFECT 1F YATER JYDF ON AR'lCLOR 125~ ANALYSIS 

•• POINT ESTIHATFS •• 

Dl~TILLEO VATFR 5L1PEIGAH~A(ll • .qt,qt,q 

llalFP 

1 

INTfRCEPTC,ATEP-OISTILLEl'II 

-.o, 7.6 

SLOPE(JATFR-DISTILLEDI 

.OZ3b 
] 

' ' ,, 

'>'l'JQCE 

-.05~6 
-.JQZO 
-.5135 

-1 • l 'HO 

•• ANALYSIS 'lF VARIANCE•• 

DF SU" OF SQUARES 

Rc,;cngTlllCl'I) 
ar,;rvATro,nt~TILLEDI 
f"IOR 

1 277.H!>60 
10 H.02078 

~1>3 H.5lQH 

TOTAL ~H 355.'16570 

.0131 

.108~ 

.lORO 

.1357 

"E AN SQUARE 

177."1560 
].10208 
.oe~,2 

,t..75 

I~ V ~• PAGl 7., 

P~OB 

.0000 

•• TA~LF OF Q5~ C1NFIDENCF. JNTfOY~LS FO~ l~E DIFFERENCES 8lTVEEN INTERCEPT~ AND THE DIFFERENCES BETWEEN SLOPES tt 

INTERCEPTIVATER-OISTILLc,1 SLOPEIVATER-,ISTILLEDI 
IIITFR c~TIHHE l'ITERYU ESTl"ATE INTERVAL 

' -.0~76 I -.70'lQ , ,t,1',71 .0236 ' -.H5C , .IQZ21 
] -.o,~6 ( -.7:13'1, . 'q' 11 .OlH ( -.1,z1, • 178~ I 

' -.39~0 I -1.0519 , .26781 • I 08<, ( -.05'18 , .l7b61 

' -,5335 I -l,1'15~ , .128JI .10110 ( -.0'>0~ , .zn,51 
" -I. l 5~0 I -1.e,111 , -.,1021 .1357 I -.'>3'12 , • ]lC,(11 

NOTfl IF ZFRO IS C'lNTAINED WITHIN A r.lVFN CONFT')ENCE INTcRVAL TH~N !HF.RE 15 '10 ,;JATISTICAL SIGNIFICANCE ~lTVF.E~ 
DISTILLF.D WATER ANO THE CORRE~D1Nnl~~ WASTF WATER FOP J~f ASS~(IATED PAP&"ETERll~TfRCEPTISL1PEI, 

THE SLOPE AND INTEQCEPJ ESll"ATFS ~q1H T~IS lN&LYSIS ARE N~T T~E ~AHf AS TH1SE 08TAINEO FPOH THE oq(CISION 
AND ACCURACY REG~ESSIO~S P[QFORHEl'I E~RL(E~, 

FOP CO~PLETE DETAILS 0~ INJE~D9fTl~r. T4!', AEDO~T, ~EF ADDE~~l1 A TN T~E PROGPANN[~ISI OOCUH(NTATIO~. 
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TABLE B-24. 
C'IIIJ~1'11'1E'lfAL "0'1!f')q[NG ANO SIIPPOQT lA!li)QAT(JOY 

'lHICE rH 11£SEAOC>l A'II) OEVELOP"['IT 
E'IVJi'J'l~ENTAL PROTF~TIO'I AGE'ICY 

£D4 •ET~OD VALIDATl'J., STUDY-SOI PESTIC10£S,PC~S '> 

EFCF.~T OF IIATEq TYP~ 0'1 &R~CLOR 12'>0 A'IALYSI~ 

•• POl'IT E~Tl .. &TfS •• 

DISTILLE'l IIATE• SLOPEIGA'll'IAIII • .q?JlO 

IIHF.Q 

? 

l'ITCQCEPT(WATtR-rJl~TllltDI 

.01111 

SLOPl(IIITEII-DISTILLEDI 

.DObZ 
3 .0571 • 01<12 
4 - • oz'" ,011) 

' - • '-'13" .unz ,, - • b'l 1b .011•11 

•• ANALYSIS 'JF VARIA'ICf •• 

~JURC~ l)F SUl'I 'JF SOUARES MEA'I SOUARE f 

PCGf01ST1LlFOI 1 

'"0~ 

R•GIVITEQl'JISTJLL~OI 10 
273.nt:Ob 
15.ZHH 
5'o.'1lb80 

Z1J.1'1b0b 
1.,2111 

• l()'>"l 
H. 32 .OilOO 

ERR1R 51h 

f'ITAL "27 HJ,'15000 

I" I SI PAGl rh 

•• TIALE OF 15~ C'JNFIOE'ICE TNTFIIYALS F'JR THE DIFFERENCES ~ETIIEEN INTERCEPTS AND THE DIFFERENCES ~ETIIEEN SLOPES•• 

f'ITERCEPTIVATER-11STILLE~I SlrPF(~ATER-DISTILLEOI 
WAHR FH J'IATE INHIIUL ESll•ATF INTERVAL 

l .O•H 7 I -.71,,.0, .CJ,,711 .OObZ ( -.1760, • 188U 
l ,057l I -.P05l • • <11 <151 ,01'1Z ( -. I blolo • • 20281 
4 -,OZ1,, ( -. 8'>CJ4 • .8141-1 .OJH ' -.141>0, .ZlZbl 
'I -.7'114 I -1.142" , .55551 o07H ( -.1051> , .Z~5'11 ,. -.bHb ' -1. 55 "" , , I ff" l I . 0,,.,, I -ol 15~ , .Z55?1 

HOTEi IF ZERO IS CONT&INFD WITHIN A GIVF.N CJNF.IOENCE INTERVAL THE'I T~ERE JS NO SfATISTICAL SIGNIFICANCE 8FTIIEEN 
DISTILLED IIAfEP AND THE CORRESP'J'l~T'I~ lll~TE IIAIER· F.'J~ THE ASS'1CIATFD PARA~<TER(INTE~CfPJISLODFl 0 

THE SLOPE lNO INTERCEPT ESTJMlTES c,~- ,~1s A~lLYS[S ''E N1T T~E SAM[ AS ,~oSE ~RTAINED FPQ" ,~e PPECISIO~ 
·~o ACCUPACf IEGR[SS[~NS P(1r10'IFn ElqL1c1. 

FOR COMPLETE DETAILS 0~ INTER'OFT['IG T~ts REPORT, SEF ADPE~~t• a IN IHF Pl')Gll~~EP(SI D~CUl'IE~TATION. 



APPENDIX C 

ORGA~OCHLORlNE P:Si!CIDES AND P:9's 

MEiHOD 608 

1 • Sco~e and Aeelication 

1. 1 Th1s met~od covers the determ1nation of certain orga~ochlorine 

pesticides and polychlorinated ~ipheny1s (PC3s). The fo 1 'owi ~g 

parameters may be determined by th; s method: 

Parameter STO,ET No. Parameter STORET No. 

A1d_rin 39330 Endrin 39390 

a-BHC 39337 Endrin Aldehyde 34366 

!l-BHC 39339 Heptach1or 39410 

d-BHC 39340 Hectach'or Epoxi~e 39420 

g-BHC 34259 Toxaphene 39400 

Ch1or<1ane 39350 PCB-1016 34571 

4,4'-0DO 39310. PCS-1221 39488 

4, 4 '-DOE 39320 PCB-1232 39492 

4 4'-DDT 39300 PCB-1242 39496 

Oie1drin 39380 PCB-1248 39500 

Endosu1fan 34361 PCB-1254 39504 

Endosu1fan II 34356 PCB-1260 39508 

Endosulfan Su 1f ate 34351 

i. 2 This method is applicable to the determination of these COffl!)OUnds 

in munic!pa1 and industr1al discharges. !t is ~esigned to be used 

to meet the monitoring requfre:nents of the National Pollutant 

Discharge Elimination System (NPDES). As sue~, it p~esupposes a 
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high expectation of finding the specific compounds of interest. ·If 

the user is atterrc>ting to screen samples for any or 111 of the 

compounds above, he rnust develop independent protocols for the 

verification of identity. 

1.3 The sensitivity of this method is usually dependent upon the level 

of interferences rather than instrumental 1imitatlons. The limi~s 

of detection listed in Table I represent sensitivities that can be 

achieved in wastewaters. 

1.4 This method is recommended for use only by experiencec residue 

analysts or under the close supervision of sue~ Qualified persons. 

2. Su!"111ary of Method 

2. 1 A 1-liter sample of wastewater is extracted with methylene ch1oride 

using separatory funnel techniques. The extract is dried and 

concentrated to a volume of 10 ml or less. Chromatographic 

conditions are described which allow for the accurate measurement 

of the compounds in the extract. 

2.2 If interferences are encountered, the method provides se1ected 

general purpose cleanup procedures to aid the analyst in their 

elimination. 

3. Interferences 

3. 1 Solvents, reagents, glassware, and other sampl~ processing hardware 

may yield discrete artifacts and/or elevated baselines causing 

misinterpretation of gas chromatograms. A1 1 of these materials 

must be demonstrated to be free from interferences under the 

conditions of the analysis by running method blanks. Specific 

selection of reagents and purification of solvents by d'stillation 
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tn a11-glass systems may be required. 

3.2 Interferences coextracted from the samples will vary considerably 

from source to source, depending upon the diversity of the 

industrial complex or 1T1Jntcipality being sarnoled. While general 

cleanup techniques are provided as part of this method, unique 

samples may require additional cleanup approaches to achieve ';he 

~ensitivities s~ated in Table 1. 

3.3 Glassware must bP. scruoulously clean. Clean as soon as possible 

after use by ~insing with the last solvent used. Th~s should be 

followed by detergent washing in hot water. qinse with tap water, 

distilled water, acetone and finally pesticide quality hexane. 

Heavily contaminated glassware may require treat'11ent in a muffle 

furnace at 400°C for 15 to 30 minutes. Some high boiling 

materials, such as PCBs, may not be eliminated by this treatment. 

Volumetric ware should not be heated in a muffle furnace. 

Glassware should be stored immediately after drying or coolin~ to 

prevent any accu111Jlation of dust or other contaminants. Store 

inverted or capped with aluminum foil. 

3.4 Interferences by phthalate esters can pose a orob 1em in the 15~ and 

501: fractions from the Florfsfl fractionation. These interferences 

can be minimized by avoiding contact with any plastic materials. 

The presence of phtha,ate esters is indicated in samples that 

respond to e1ectron capture detectors but not to mfcrocoul01:1etric 

or electrolytic conductively (halogen mode) detectors. 

4. Aoparatus and Mater! a 1 s 

4.1 S~ling equipment. for discrete or composite sampli~g. 
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4. 1.1 Grab safflJ)le bottle - al!'ber glass, liter or quart volume •. 

4. 1. 2 

4. 1.3 

. French or Boston Round design 1s recofflll!nded. The 

container must be washed and solvent rinsed before use to 

minimize interferences. 

Bottle caps - Threaded to screw on samole bottles. Caps 

must be lined with Teflon. Foil may be substituted if 

sample is not co~rosive. 

CofflJ)ositlng equipment - Automatic or manual compositing 

system. i'\Jst incorporate glass sample containers for the 

collection of a minimum of 250 ml. S~le containers 

must be kept refrigerated during sampling. No t.vgon or 

rubber tubing or fittings may be used in tne system. 

4.2 Separatory funnel - 2000 ml, with Teflon stopcoc~. 

4.3 Dr.ving column - A 20 mm ID pyrex chromatographic column w•th coarse 

frit. 

4.4 Kuderna-Danish (K-D) Apparatus 

4.4. 1 Concentrator tube - ~O ml, graduated (Kontes 

K-570050-1025 or equivalent:. Ca1;bration must be 

checked at 1.0 and 10.0 ml level. Ground glass stopper 

(size 19/22 jo1nt) Is used to orevent evaporation of 

extracts. 

4.4.2 Evaporative flask - 500 mt (Kontes K-57001-0500 or 

equivalent). Attach to concentrator tube with springs. 

(Kontes K-662750-0012). 

4.4.3 Snyder co'umn - three-ball macro (Kontes K503000-012' or 

equivalent). 
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4.4,4 Boiling chips-extracted, approximatel.v 10/40 mes. 

4.5 ~ater bath - Heated, with concentric ring cover, capable of 

teff1)erature control C: 2°c). The bath should be used in a h~od. 

4,6 Gas chromatograph - Analytical system complete with gas 

chromatograph. suitable for on-column injection and a'1 requfred 

accessor'es including electron capture or halogen-spec;fic 

detector, column supplies, recorder, gases, syr1nges. A data 

system for measuring peak a~eas is reco11111ended. 

4.7 Chromatographic column - Pyrex, 400 ITl"1 x 25 ""'OD, with coarse 

fritted plate and Teflon stopcock (Kontes K-42054-213 or 

equivalent). 

5. Reagents 

5. 1 Preservatives: 

5.1.1 Sodium hydroxide - (ACS) 10 Nin distilled water. 

5.1.2 Sul-ruric acid - (ACS) Mix equal vo'umes of cone. 

H2so4 with distilled water. 

5.2 Methy1ene chloride - Pesticide quality or equivalent. 

5.3 Sodium Su1fate - (ACS) Granular, anhydrous (purified by heating at 

400°c for 4 hrs.). 

5.4 Stock standarrls - Prepare stock standard solutions at a 

concentrat;on of 1.00 ug/ul by dissolving 0. 100 grams of assayed 

reference material in pesticide quality isooctane or other 

appropriate solvent and diluting to vo 1ume in a 100 ml ground glass 

stoppered volumetric flask. The stock solution is transferred to 

ground glass stoppered reagent bottles, stored in a refrigerator, 

and checked frequently for signs of degradati~n or evaporation, 
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especially just prior to preparing working standards from them. 

5.5 Boiling chips, Hengar granules (Hengar Co.; Fisher Co.) or 

equivalent. 

5:6 Mercury, triple distilled. 

5.7 Aluminum oxide, basic or neutral, active. 

5.8 Hexane, oesticide residue analysis grade. 

5.9 Isooctane (2,2,4-trimethyl pentane), pesticide residue ana'ysis 

grade. 

5. 10 Acetone, pesticide residue analysis g~ade. 

5. 11 Diethyl ether, prese~ved with 21' ethanol. 

5. 11, 1 Must be free of peroxides as indicated by EM Quant test 

strips (El'! Laborator!es, Inc,, 500 Executive Blvd., 

Elmsford, N.Y .. 10523\. 

5. 11.2 If test indicates, remove peroxides by eluting over basic or 

neutral grade alu~inum oxine. Retest before using. 

5. 12 Florisil - PR grade (50/lOD mesh:; purchase activated at 1250°F 

and store in glass containers with glass stoppers or foil- 1 ined 

screw caps. Before use activate each batch at least 16 hours at 

130°c in a foil covered glass container. 

6. Calibration 

6. l Prepare calibration standards that contain the compounds of 

interest, either singly or mixed togethe~. The standards should be 

prepared at concentrations covering two or more orders of magnitude 

that will completely bracket the working range of the 

chromatograp~ic system. If the sensitivity of the detection system 

can be calculated from Tab1e I as 100 ug/1 in the &inal extract, 
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for exarrple prepa.-e standards at 10 ug/1, SO ug/1, 100 ug/1, 500 

ug/1, etc. so that Injections of 1-5 u1 of each calibration 

standard will define the linear1ty of the detector In the working 

range. 

6.2 Asserrt>le the necessary gas chromatographic appa .. atus and establish 

ope .. atlng pa'"ameters equiva,ent to those indicated in Table I. 9y 

injecting ca'.ibrati~n standards, establish the sensitivity limit of 

t~e detector anj the linear range of the analytical system for each 

com?ound. 

6.3 Before using any cleanup procedure, the analyst must process a 

se'"ies of cal<bration standards through the system to validate 

elution oatterns and the absence of interferences from t~e reagents. 

7. Quality Control 

7 .1 Before processing any sarrples, ·the analyst shou 1d demonst .. ate 

through the analysis of a distilled water method blank, that all 

glassware and reagents are interference-free. Each time a set of 

samples is extracted or the'"e is a change in reag~nts, a ITl'!thod 

blank should be processed as a safeguard against chronic laboratory 

contaminat·on. 

7.2 Standard quality assurance practices should be used with this 

method. Field .-eplicates should be collected to validate the 

prec;sion of the sarrpling technique. Laboratory '"eplicates shou~d 

be analyzed to validate the precision of t~e analysis. Fortified 

saffl)les should be analyzej to validate the accuracy of the 

analysis. Where doubt exists over the identificat•on of a ?eak on 

the ch .. omatogram, confi.-matory techniques such as mass spectroscopy 
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should be used. 

8. Sample Collection, Preservation, and Handling 

8. 1 Grab samples n,,ist be collected 1n glass containers. Conventional 

s~1ing practices should be followed, except that the bottle must 

not be prewashed with samcle before collection. Composite samples 

should be collected in refrigerated glass contai'lers in accordance 

with the reouiremen~s of the program. Automatic sampling equi~ment 

must be free of tvgon and other potential sources of contamination. 

8.2 The samples must be iced or refrigerated from the time of 

collection until extraction. Chemical preservatives should not be 

used in the field unless more than 24 hours will elapse before 

delivery to the laboratory. If the s~les will not be extracted 

within 48 hours of collection, the sample should be adjusted to a 

pH range of 6.0-8.0 with sodium hydroxide or sulfuric acid, 

8.3 All samples must be extracted within 7 days and completely analyzed 

within 30 days of collection. 

9. Samele Extraction 

9. 1 Mark the water meniscus on the side of the s~le bottle for later 

determination of sample volume. Pour the entire sample into a 

two-liter separatory funnel. Check the pH with wide-range paper 

and adjust to within t~e range of 5-9 with sodium hydroxide or 

sulfuric acid, 

9.2 Add 60 ml methylene chloride to the s~le bottle and shake 30 

seconds to rinse the walls. Transfer the solvent into the 

separatory funnel, and extract the sa~le by shaking the funnel for 

two minutes with periodic venting to release vapor pressure. Allow 
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the organic layer to separate from the water phase for a minirnom of 

ten minutes. If the emulsion interface between layers is more than 

one-third the size of the solvent layer, the analyst ~st emoloy 

mechanical techniques to complete the phase separatio~. T"ie 

optimum techn'que depends upon the sample, but may include 

stirring, filtration of the emulsion through glass wool, or 

centrifugation. Collect the IT'.ethy1ene chloride extract in a 250-ml 

Ehrlenmeyer flas~. 

9.3 Add a second 60-ml volume of methylene ch1oride to the samp'e 

bottle and complete the extraction procedure a second time, 

combining the extracts in the Ehrlenmeyer flask. 

9.4 Perform a third extr~ction in the same manner. Pour the combine1 

extract through a drying column containing 3-4 inches of anhydrous 

sodium sulfate, and collP.ct it in a 500-ml Kuderna-Danish (K-0) 

flask equipped with a 10 ml concentrator tube. Rinse the 

Ehr1enmeyer flask and column with 20-30 ml methylene chloride to 

complete the quantitative transfer. 

9.5 Add 1-2 clean boiling chips to the flask and attach a three-ball 

Snyde'" co1umn. Prewet the Snyder column by adding about 1 ml 

methylene chloride to the top. ?lace the K-0 apparatus on a 

steaming hot (60-6S 0c) water bath so that the concent,ator tube 

is partially inmersed in the hot wate.-, and the entire lower 

rounded surface of the flask is bathed in steam. Adjust the vert'

cal position of the apparatus and the water tel!1lerature as ~equired 

to col!1llete the concentration in 15-20 minutes. At the proper rate 

of distillation the balls of the column will actively chatter but 
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the charrbers will not flood. When thl! apparent volume of liquid 

reaches 1 ml, remove the K-D apparatus and allow it to drain for at 

least 10 minutes while cooling. 

9.6 Increase the temperature of the hot water bath to about ao0c. 
Momentarily remove the Snyder colum~. add 50 ml of hexane and a new 

boiling chip and reattach :he Snyder column. Pour about 1 ml of 

hexane into the top of the Snyder col~mn and co~centrate the sol

vent extract as before. Elapsed time of concentration .~o"ld be 5 

to ·o minutes. When the apparent vo 1 ume of 1 iqu id reaches 1 m 1, 

remove the K-0 apparatus and allow it to drain at least 10 ~inutes 

while cooling. Remove the Snyder column and rinse the flask and 

its lower joint into the concentrator tube with 1-2 ml of hexane, 

and adjust the volume to 10 ml. A 5-ml syringe is reconmended for 

t~is operation. Stopper the concentrator tube and store refrige

rated if further processing will not be performed immediately. If 

the samplP. extract requires no further cleanup, proceed with gas 

chromatographic analysis, If the sample requires cleanup, proceed 

to Section 10, 

9.7 Determine the original samplP. volume by refilling the sample bottle 

to the mark and transferring the liquid to a 1000 ml graduated 

cylinder. Record the sample volume to the nearest 5 ml. 

10. Cleanup and Separation 

10. 1 Cleanup procedures are used to extend the sens•tivity of a method 

by minimizing or eliminating interferences that mask or othen1ise 

disfigure the gas chromatographic responsP. to the pesticides and 
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PCB's. The F1orisil column allows fo.- a select fractionation .of 

the compounds and will eliminate polar materials. Elemental sulfur 

interfere with the elect-on caoture gas chromatography of certain 

pesticides and can be removed by the techniques described below. 

10.2 Floris'1 Column Cleanup 

10.2. 1 Add a weight of Fiorisil, nominally 21g, but predetermined 

by calibration, to a chromatographic column. Settle the 

Florisfl by tapping the co1umn. Add sod1um sulfate to the 

top of the Florisil to form a layer 1-2 cm deep. Add 60 ml 

of hexane to wet and rinse the sodium sulfate and Flor
0

isil, 

Just prio,. to exposure of the sodium sulfate to air, stop 

the draining of the hexane by closing the stopcock on the 

chromatog-aphy column. Oiscar1 the eluate. 

10.2.2 Add the sample extract from the K-0 concent~ator tube to the 

Florisil column. Rinse the tube twice ..,ith 1-2 ml hexane, 

adding each rinse to the column. 

10.2.3 Place a 500 ml K-D f1ask and clean concentrate- tube unde,. 

the chromatography column. Drain the co'umn <nto the flask 

until t~e sodium sulfate layer is nearly exposed, Elute the 

column wit~ 200 ml of 6l ethyl ether in hexane (Fraction 11 

using a dr'p rate of about 5 ml/min. Qemove the K-0 flask 

and set aside for later concentration. Elute the column 

again, using 200 ml of 151 ethyl ether in hexane (Fract'on 

2), into a second K-0 flask. Perform the third elution 

using 200 ml of Sal ethyl ether in hexane (Fraction 3). The 
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elution patterns for the pesticides and PCB's are shown in Table II, 

10.2.4 Concentrate the eluates by standard K-0 techniques (9.5), 

substituting hexane for methylene c~loride and using the 

water bath at about ss 0 c. Adjust final volume to 10 ml 

with hexane. Analyze by gas chromatography. 

10.3 Elemental sulfur wiil usually elute entirely in Fraction 1. To 

remove sulfur interference from th;s fraction or the or'ginal 

extract, oipet l.~O ml of the concent~ated extract into a clean 

concentrate~ tube or Teflon-sealed vial. Add 1-3 drops of mercury 

and seal. AgltatP. the contents of the vial for 15-30 seconds. 

Place the vial in an upright position on a re~iprocal laboratory 

shaker and shake for 2 hours. Analyze by gas chromatography. 

11. Gas Chromatography 

11. 1 Tab1e I !.lll!lllarizes some recolffllended gas chromatographic column 

materials and operating·conditions for the ;nstrument. Included in 

this table are estimated retention times and sensitivities that 

should be achieved by t~is method. Examples of the separat;ons 

achieved by tliese columns are shown In Figures 1 through 10. 

Cal;brate ttte system daily with a minimum of three injections of 

calibration standirds. 

11.2 Inject 2-5 u1 of the sani,le extract using the so 1vent-f1ush 

technique. Smaller (1.0 ull volumes can be injected in automatic 

devices are employed. Record the volume injected to the nearest 

0.05 ul, and the resulting peak size, in area units. 

'.1.3 If the peak area exceeds the linear range of the system, dilute the 

extract and seanalyze. 
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11 ,4 If the peak area measurement is prevented by the presence of . 

interferences, further cleanup 1s required. 

12. Calcu1at1ons 

12 1 Determine the concentration of individua1 compounds according to 

t~ fomu 1 a: 

Concentration, ug/1 z (A) (Bl (Vtl 
(Vi) (Vs) 

where A• Ca1lbration •actor fer chromatographic system, in 

nanograms material per area unit. 

B • Peak s 1ze 1n injection of samo1e e~tract, 'n area units 

vi • vo1ume of extract injected (u1) 

Vt • Volume of tota1 extract ( u 11 

vs • Volume of water extracted (ml'. 

· 12.2 Report results 1n micrograms per liter without correction for 

recovery data. When duplicate and spiked samples are ana1yzed, a11 

data obtained shou1d be reported. 

13, Accuracy and Precision 

13. 1 None avaiiab1e at this time·., 
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TABLE I 

GAS CHROMATOGRAPHY OF PESTICIDES AND PCB's 

Retention Time (min) Detection Limit 
Parameter Column 1 Column 2 (ug/1)** 

Aldrin 2 ,40 4. 10 0.003 
a-BHC 1.35 1.82 0.002 
b-BHC 1. 90 1. 97 0.004 
d-BHC 2. 15 2.20 0.004 
g-BHC 1. 70 2. 13 0.002 
Chlordane * * 0.04 
4,4'-DOD 7.83 9.08 0.012 
4,4'-DDE 5. 13 7. 15 0.006 
4,4'-DDT 9.40 11.75 0.016 
Dieldrin 5.45 7.23 0.006 
Endosulfan I 4.50 6.20 0.005 
Endosulfan II 8.00 8.28 0.01 
Endosulfan sulfate 14.22 10.70 0.03 
Endrin 6.55 8. 10 0.009 
Endrin aldehyde 11. 82 9.30 0.023 
Heptachlor 2.00 3.35 0.00?. 
Heptachlor epoxide 3.50 5.00 0.004 
Toxaphene * * 0.40 
PCB-1016 * •· 0.04 
PCB-1221 * * 0. 10 
PCB-1232 * * 0. 10 
PCB-1242 * * 0.05 
PCB-1248 * * 0.08 
PCB-1254 * * 0.08 
PCB-1260 * * o. 15 

* Multiple peak response. See Figures 2-10. 

** Detection limit is calculated from the minimum detectable GC response 
being equal to five times the GC background noise, assuming a 10 ml 
final voiume of the 1 liter sample extract, and assuming a GC injection 
of 5 microliters. 

Column l conditions: Supe1coport 100/120 mesh coated with 1.5% 
SP-2250/1.95% SP-2401 packed in a 180 cm long x 4 mm IO glass column 
with 5% Methane/95% Argon carrier gas at 50 ml/min flow rate. Column 
temperature is 200°c. 

Column 2 conditions: Supelcoport 100/120 mesh coated with 3% OV-1 in a 180 
cm long x 4 rrrn ID glass coiumn with 5% Methane/95% Argon carrier gas at 
60 ml/min flow rate. Column temperature is 200°c. 



TABLE II 

DISTRIBUTION AND RECOVERY OF CHLORINATED PESTICIDES 
AND PCBs USING FLORISIL COLUMN CHROMATOGRAPHY 

Parameter 

Aldrin 
a-BHC 
b-BHC 
d-BHC 
g-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Recovery(%) by Fraction* 
1(6%) 2(15%) 3(50%) 

100 
100 
97 
98 

100 ,oo 
99 
98 

100 
0 

37 
0 
0 
4 
0 

100 
100 
96 
97 
97 
95 
97 

103 
90 
95 

100 
64 

7 
0 

96 
68 

4 

91 
106 

26 

*From: "Deve1opment and App1ication of Text Procedures for Specific Organic 
Toxic Substances in Wastewaters. Category 10-Pesticides and PCB's. 
Report for EPA Contract 68-03-2606, 
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1. gamma BHC 20 pg 
2. Heptachlor 20 
3. Aldrin 30 
4. Endosul fan I 50 
5. Diel dri n 60 
6. Endrin 90 
7. Endosulfan I I 100 
8. Endosulfan a 1 de- 230 

hyde 

Column 1, 200°C, BX 
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Figure A2. Group II 
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Figure 1. EC Gas Chrc~atography of Organochlorine Pesticides on 
Colu~n 1. For conditions, see Table I. 
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Figure 2. EC Gas Chromatography of Chlordane on Colu~n 1. 
For conditions, see Table I. 
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Figure 3. EC Gas Chromatography of Toxaphene on Column 1. For conditions, see. 
Table I. 
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Figure 4. EC Gas Chro~atography of PCB-1016 on Column 1. For 
conditions, see Table I. 
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Figure 5. EC G~" Chronatography of PCB-1221 on Co 1 unn 1. 
For conditions, see Table I. 
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Figure 6. EC Gas Chro~atography of PCB-1232 on Column 1. 
For Conditicr.s, See Table I. 
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Figure 7. EC Gas Chromato~raphy of PCB-1242 on Column 1. For 
conditions, see Table I. 
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Figure 8. EC r-us Chro~.~tf'J;raphy of PCB-1248 on Column 1. For conditions, 
see Table !. 
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Figure 9. EC Gas Chromatography of PCB-1254 on Colunn 1. For conditions, 
see Table I. 
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rigure 10. EC Gas Chromatogra~hy of PCB-1260 on Column 1. For Conditior,s, 
see Table I. 
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