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EXECUTIVE SUMMARY 

The Canadian LRTAP program (long range transport of 

atmospheric pollutants) involves many differentv laboratories who 

individually produce data for regional or national objectives. If 

these data are to be merged or if they are to be used to establish 

long—term trends it is imperative that the data be verified as 

comparable between laboratories and that laboratories have.produced 

data in a controlled and unbiased manner. This report describes the 

eighth interlaboratory study that addresses these issues. , 

J iThis study consisted of 10 water samples and was distributed 

to 48 laboratories who were requested to analyzer for 16 different 

constituents. Data provided were analyzed for bias by the rank order 

method’ of Youden. Results which deviated significantly from 

interlaboratory sample medians were flaggedrl _ 

_~ 

This report is a compilation of all results received and 

evaluated. ‘The individual laboratory appraisals provided to 

participants in May 1985 are included, The evidence on study to study 

performance provided in this report indicates several laboratories are 

improving. 
d 

Approximately ten laboratories; have major problems and 

about l5 are »satisEactory. The remaining 15 laboratories have 

moderate or average performance in their peer group. 

\ .
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ABSTRACT 

~ This report is a compilation of results received »and 

evaluated for LRTAP interlaboratory study L—8. The report includes 

all laboratory specific appraisals that had been provided earlier (May
\ 

1985) to laboratory heads and project managers. 1The study consisted 

of l0 samples of which seven were natural'waters derived from LRTAP 

watershed programs or precipitation networks. Three samples were 

distilled water synthetic references. Laboratory data sets were 

appraised for bias by the rank order method of Youden. Individual 

saple results were flagged if deviating significantly from 

interlaboratory median values. The parameters included Ca, Mg, Na, K, 

Cl, SQq3 acidity, gran acidity, total alkalinity, gran alkalinity, pH, 

specific conductance, colour, reactive silica and nitrate plus 

nitrite. Included in this report is a brief comparison of bias and 

flag frequency for eachi participant in the si; similar studies 

completed to date. .A brief statement on laboratory performance as 

being either satisfactory, moderate or poor is given for 51 different 

LRTAP laboratories.

ii
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INTRODUCTION 

The long range transport of atmospheric pollutants (LRTAP) 

program involves many different laboratories that contribute data for 

various project objectives. If the data are to be merged or used for 

year to year trend or impact studies, then it is necessary that 

laboratories be defined as in control and- comparable. This 

interlaboratory study addresses these issues. The merits and impact 

of interlaboratory studies are described elsewhere (l,2,3). Seven 

other interlaboratory studies provided for the LRTAP program are 

listed at the end of this report. 

Background of r.ScudZ 

This study was organized during the -summer and fall of 

1984. It was distributed to client laboratories in November 1985 and 

had a January 1985 deadline assigned. Not all participants reported 

on schedule. The ‘appraisals in this report were provided to each 

participant in May 1985 and reflect laboratory performance during that 

time frame: December 1984 to April 1985. All laboratories who 

exhibited bias or eratic results have hopefully taken internal action 

to review and correct their measurement process.



-2- 

Release of Laboratory Codes 

Laboratories that participated in this study are identified 

by their affiliations at the end of this report. Ihe individual 

results in Appendix I and the appraisals compiled in Appendix II have 

laboratories codedp by number. The key to these codes, although 

confidential; is available on a need to know basis. Users of data and 

program managers are encouraged to seek out the source of their data 

and openly discuss issues of quality with their client laboratories. 

Design of the fitudy 

The study comprized ' of' 10 different water samples 

distributed to 48 laboratories. The samples _are described in 

Table 1. Several were recycled from earlier studies. Their inclusion 

has merit as they assist in verifying stability and allow individual 

laboratories who exhibited poor results to update‘ and verify 

performance. 

Preparation of Samples 

Test sample bottles for this study were $00 mL linear 

polyethylene} These were either new bottles or bottles recycled from. 

earlier studies. All bottles were washed with chromerge, tap water
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TABLE 1. Test Samples Used in Study L—8 

Sam? le 
Number 

Intetnal 
Code 

Description Previous Use 
(Study—Sample No.)

1 

2

3 

10 

CM-ION-91 

RM-ANI-O1 

CM—ION-94 

LR—PRC-O2 

LR—SSW-O8 

LR—SSW-13 

LR-PRS-O4 

RM-CAT*Ol 

LR-SSW#O6 

‘CM-ION—92 

Lake Superior 

Synthetic Reference 

Mixture of Coloured 
Surface Waters 

1982 Burlington Rainwater 

ELA (Lake 239) 1982 

Lac Isidore (Quebec) V 

Ll-ll;L3-5;L4-10; 

L5~9 

L3—8;L4-6 

L6—5;L1*6;IJC4l—6 

(hW%‘%RSRiif£Ph\ ’

_ New Bfunswi k Ra"nw ter 
L Me?-Q 

Synthetic Reference - 

MacFarlane and Clearwater 
Lakes (near Sudbury, Ont.) 

L4r7;L5—8;L6*3 

Tank C (Synthetic Reference) IJC4l-9;L1*15;L3*lO 

L4-l1iL5—lO;L6*lO 

rinsed and then thoroughly rinsed with distilled water. They were 

then filled with distilled deionized water and stored 1 week to 50 

weeks-beforehuse.
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Forty -litre aliquots of stock .samples (see Table l) were 

obtained by syphoning from stock waters (100 to 200 litres) maintained 

in permanent storage at 4°C. The 40 litre substocks were mixed 

vigorously and 400 mL units serially transferred to the clean 

bottles. Samples so prepared were all stored at 4°Cfiuntil distributed 

to the participants. A 

Evaluation of Data 

Interlaboratory data sets were evaluated for bias by the 

nonparametric -rank order method of Youden (4,7) which had been 

modified by Clark (2,5) to allow for computerized evaluation. A set 

»of data is said to be biased when it exhibits a tendency to be higher 

or lower than some standard. The standard for these studies is the 

performance of all participating laboratories. For these studies 

there is about a 1 chance in 20 of deeming 8 laboratory set biased 

when it is not. ' 

_ 
In addition to bias, results on each individual sample were 

evaluated by flagging results that deviated significantly from the 

interlaboratory medians. This process is described elsewhere (study 

L—l, L—2, and References 2 and 5). The criteria for flagging results 

are found in Appendix I and are the same criteria as used for study 

L-6. -
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To assist in evaluating data, analysts were requested to 

report all their calculated results and to use the codes W and T where 

appropriate. This format is described in study L-l-and L-2 and found 

in a recent ASTM Standard Practice (6). 

RESULTS AND DISCUSSION 

General 

- 'Laboratory results, brief method statements, ibias' and 

assigned flags are provided in Appendix I. Laboratories that were 

assigned bias Tare -in» most situations in error due to calibration. 

Flags assigned on individual samples reflect, in most cases, a lack of 

precision in the method applications. Those laboratories assigned a 

high frequency of bias (based on whole data sets) as well as a high 

percentage of results flagged have hopefully taken appropriate 

internal corrective action (8). The appraisals had been provided 

shortly after the completion of the study. A compilation of all 

appraisals is given in Appendix II. 

Flags and Bias 

- The procedures used for flagging an individual result and 

for discerningd a set of data as "biased is described elsewhere
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(2, 4, 5, 7) A brief description is also given in Appendix III. The 

criteria to Elag results were the same as in Study L—6. A summary of 

flag and bias statements is given in Table 2. This table was prepared 

from the detailed evaluations found in Appendix I. Those laboratories 

underlined in Table 3,were informed when appraisals were mailed that 

some review was perhaps necessary and that corrective action was in 

order. 

Comparison of Results to Earlier Studies 

_ 
A summary of median values between laboratories is given in 

Table 3, These values are abstracted frmm Appendix I. Several of 

these samples were recycled from earlier studies. ‘ A comparison of 

study to study interlaboratory median values is given in Tables 4A and 

4B. Dverall the agreement between studies is very good, and this 

helps verify the stability of test samples. The medians for acidity 

and alkalinity are overall not always very close.‘ This is attributed 

to the small data sets, the low concentration and the differences 

between laboratory methods and the measurement procedures. 

In the previous study (L—6), one of the samples had revealed 

a significant change in the nitrate plus nitrite value compared to the 

earlier» interlaboratory median. This nitrate instability is not 

apparent in this current study, however, the higher value for nitrate 

plus nitrite in sample 1 suggests some amonia/nitrate conversion may 

be taking place.
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' The influence of colour (refer to Table 3) on both sulfate 

and chloride is apparent in samples 3 and 6. The chloride IC results 

for these samples differ from the colorimetric method by about 0.5 vg 

Cl/ml. The influence of colour on sulfate is somewhat larger. 

Performance of. ,L.ab0rat01'ie.es 

A laboratory that analyzes all samples and most if not all 

constituents can be viewed as very satisfactory when no bias is 

discerned and it provides results that are not flagged. 

Unsatisfactory or poor performance can be identified if a lab has an 

extreme frequency of bias and/or flags. This approach was discussed 

in the reports for studies L—S and L—6. 

Given in Table S is a summary, of the frequency in which 

laboratories were seen with bias and with flags. The bias_and flag 

frequency for study L+8 is abstracted from Table 2 and provided here 

for comparison to earlier studies. The frequency which is suggested 

as acceptable for a single study was given in an earlier report 

(L—5)- The criteria are sumarized below. _ 

Salis/ilfactory if z bias is <1sz ' and z flags <.1oz 

Moderate if Z bias is >15 or <35Z and Z flags >10Z or <25Z 

Poor - if Z.bias is >352 and Z flags >252 

‘ The above criteria for single study performance was used in 

Table 3 to alert the laboratories underlined that problems of bias or 

precision required their attention.
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To simplify the overview of laboratory assessment the 

frequency of bias and flags are combined to create Table 6A. This 

format with similar criteria (given below) provides a convenient way 

of recognizing between studies those laboratories thatd are either 

satisfactory, moderate or poor. 

Satisfactory if Z bias + Z flags < 25% 

Moderate if Z bias + Z flags >25Z or <60Z , 

Poor if Z bias + Z flags >6OZ 

The above approach, although simple has merit in that 

laboratories designated as poor do indeed have difficulties in being 

comparable with their peer groupl‘ This comment may be verified by 

detailed scrutiny of‘ the raw data ‘(Appendix .1) and their specific 

appraisals (Appendix II) found" in each of the study reports. The 

connotation of poor does not mean they are unable to analyze soft 

waters but rather they are less qualified than their peers. Their 

peers are those labs identified as satisfactory. These laboratories 

are consistently found unbiased and are sufficiently precise to escape 

frequent flagging. 
T Regarding Table 6A some precautions are suggested. For 

instance the results in Table 6A reflect on the relative performance 

of laboratories who measured most but not necessarily all of the 

parameters (refer to index page of Appendix 1), ~Users of data may 

indeed be rewarded by a poor lab being able to perform consistently 

very well on only 2‘or 3 of these l4 parameters. Users of data and
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Table 6A. Summary of Study to-Study Performance 

Lab 
Code 

z 0166 1'2 31656 6; L510? Studies
W 

L-1. L23 L-4 L-5 L-6 ,‘L—8 
Average Score * 

L002 
L003 
L004A 
1.0048 
L005 
L006 
L001 
L009 
LOIOA 
LOIOB 
L011 
L012 
L013A 
LO13B 
L014 
L016 
L018 
L019 
L020 
L021A 
L021! 

1 L022 
- L023 

L024 
L025 
L027 
L028 
L029 
L030 
L031A 
.L03lB 
L032 
L033 
L040 
L041 
L042 
L043 
L044 
L045 
L046 
L945 
L049 
L050 
L051 
L053 
L054 
L056 
L051 
L058 
L059 
L060 
L061 
L062 
L063 
L064 

' ‘L066 

36.6 
39.7 
62.2 

68.0 
83.6 
45.5 

53.5 
33.8 
35.6 

28.7 
42.5 
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05.1 
16.1 
51.1 
55.6 
20.5 
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65.5 

8.9 

51.6 

55.6 
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program managers should review all details before reacting. These 

external details on lab quality are found in Appendix I and II of all 

study reports. Another issue to recognize is some labs were discerned 

as biased yet had no single results flagged. This situation occurs if 

the flagging criteria is perhaps too loose and when a precise lab has 

but a small systematic error. The magnitude of the bias may be minor 

for the demands of the users of data. This is an issue that requires 

consultation between the user of data and his client laboratory. 

On an overall basis this study was rather well handled by 

the participants. Several revealing improvements. 'This may 

reflect a successful and constructive reaction to the interlaboratory 

program. A general overview in which laboratories are categorized 

from satisfactory to rather poor is given in Table 6B. This table 

sumarizes the average performance from studies L3, 4, S, 6 and 8 and 

is provided to allow project persons, program managers and laboratory 

staff to put their performance in perspective with their peers and to 

provide users of data information on the comparability of their client 

laboratories.
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Table 6B. summary of Study to Study Performance 

Lab 
Code 

» (Z) 

‘Average 
_ 

Number of 
Score ’ Studies 

1 

Average Number of 
Score Studies 
(Z) 

Lab 
Code 

L012 
L013 . 

L019 " '. 

L061 . 

1053
u 

L051 . 

L024 . 

L023 . 

L030 17.3 
2 L058 17.3 _' 
—§L0O9 18.0 

L003 18.1 
L048 18.3 

<3L002 19.4 
L041 20.1 
L025 20.2 
L031(A) 20.8 
L066 21.5 
L027 22.9 '

1 

h-h-w

w U\-I-‘M5:-O\UIUIC -

. 

W 

M|— 

P‘hJh-UQQ 

L020 * 23. " 

L029 23.7 
L014 24.8 
L005 25.0 

\5L045 27.0 
<5L032 28.9 

L064 31.1 . 

L062 34.8 

wwvmnr—u\Lnu1wwv\u1»—-u\uu|1.nur4>mu\»~wJ>wLn.- 

r—ulr—I~Jr—l\J\nI-‘Ln-I-\LnLl\\flU\h)U\\nI~U\kd\A-I-\U\J-\ 

L033 '37.7 
»e>L011 38.8 

"L007 43.0 
» L050 43.3 

L063 45.6 
~ L010 45.7 " 

. L043 46.1. 
L004 _46.7 " 

L016 50.7 
L049 50.8 
L046 52.5 ' 

L006 . 58.1 
L057 58.9 
L021(A,B) »59.6 .

- 

L042 65.7 
L060 69.7 
L056 72.7 
L022 - 72.9 
L044 73.4 
L018‘ 76,5.'4 1 

L054 85.4 " 

L040 1 98.5 
L028 107.6 
L059 130.5 

Note 

Satisfactbry (well done) 
1 Satisfactory . 

Moderate or Average 
Poor (or very poor). "

=
= 

(1) Maximum average score is 200% 
ranked results are flagged). 

(2) Average scores are abstracted 

SCOIES 
SCOEGS 
SCOIES 
SCOIGS 

(all parameters biased and a11 

from Table 6A 

of less than 15% 7 

of less than 25% 
of 1ess than 60; or over 25% 
over 60%
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1. 

TS REPORTED - INTERLABORATORY STUDY L—8 

ITUENT 

Calcium ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 

2. Magnesium ..... . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

3. 

40 

5. 

6. 

Sodium . . . . . . . . . . . . ........ . . . . . . . . ... . . . . . . . . . . . . .. 

Potassium ............ . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . ..... 

Chloride (IC method) . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . ... 
Chloride (non-IC methods) . . . . . . . . .... . . . . . . . . ... . . . . . . .. 
Chloride (all methods) . . . . . .... .... . . . . . ...... . . . . . . . . . .. 

Sulfate (IC method) ....... ... . . . . . . ... . . . . . . .. 
Sulfate (non IC methods) ... . . . . . . . . . . . . . . . . . . . . . . . . . ... .. 
Sulfate (all methods) .. . . . . . . . . . . ... . . . . . . . . . . . ...... .. 

7. Gran Acidity .,....... . . . . . . . . . ... . . . . . . ... . . . . . . . . . .. 
Acidity to pH 8.5 . . . . .,,.... .. . . . . . . ............ . . . . . . . .. 

' Acidity (all Methods).... . .. ... . . . . ... . . . . . . . . . ..... 

8. Gran Alkalinity ...... ........ . .... ....... ... . . . . . . .. 
Total Alkalinity .............. . . . . . ..... ........ ....¢. 

90 n n o o a a o o oyounoo a o u a n o Q o cnonco cu coo coco o n o o o o u o o ~ n no 

10D 

11. 

Specific Conductance ... . . . . .... . . . . . . . . . . . . . ..... . . ... 

Colour . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

12. Reactive Silica .. . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

13. Nitrate plus nitrite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

14. Fluoride .,.,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

15. Dissolved organic carbon .... . . . . . . ... . . . . . . . .... .. ...
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APPENDIX II: LABOBATOR! APPRAISALS



APRIL 29, 1985 
LAB Arrnalsax. FOR LRTAP stun! no. s " 

YOUR LABORAIORS N0. IS: L002 , 

PARAMETER - cmgsms 
_ 

_ l 

CALCIUM
_ satisfactory, well done 

MAGNESIUM flagged low on sample 3 ad_5, very low on 
sample 4 and high on sample 1 

SODIUM _ satisfactory 

11o"mssIUM flagged high on sample 3 and very high on sample 
A rankipgvimditates results are biased high 

I.C CHORIDE although no results are flagged ranking indicates 
‘results are biased high

4 

CHLORIDE N I.C satisfactory ' NO 

SULFATE I.C. satisfactory~ 

SULFATE sou 1.c flagged very high on sample 3 

ACIDITY so results reported 

ACIDIIY TO PH 8.3 one of the two results reported'is flagged low‘ 

fOTALyALKALINITfV._H flagged low on sample 6 

GRANALKALINIV '1'! 
no results reported 

PH
, 

satisfactory, well done 

sncxrrca connucrmn satisfactory, well done 

comm ‘flagged very low on saples 5 and 6 insufficient data to assess bias “_ _7 _ 

RZACTIVE SILICA 
flagged very high on sample 2 

NITRAIE-+ NITRITE satisfactory, well done for both methods reported 

FLUORIDE no results reported 

DISSOLVED ORGANIC CARBON 
no '¢$“1F§_EFB9===d 

1.002
' I 

L002 '



. 

_ 

I APRIL 29, was 
LAB APPRAISAL FOR LRIAP STUDY NO. 8‘

V 

worm Limonarunx no. IS: 1-°°3 

PARAMETEQL; COMMENTS_ “w>‘ 

CALCIUM _

' 

sattsfsgtoty, well done 

MAGNESIUM _ 
‘ satzsfactory 

SOIU . satisfactory 

P0155513“ flagged high on sample A 

CHLORIDE 1-9 no results réiorted 

CHORIDE NON I,C satisfaetoty except for low result on ssmble l 

-C 0 satisfactory 

SULFATE NON I-C flagged low on saple 3 

GRAN ACIDITY no-results reported 

PE 

TOTAL INI- 
. .tesults are biased low 

AQIDITY To ’3~3 nb results reported 

ALKAL TY 
Y 

. although no results ere flagged ranking indicates 

GRAN ALKALINITY 
> 

Satisfhctory, well done ~ 

P3 flagged high on sample Z 

satisfactory, well dope SPECIFIC CONDUCTIVITY' 

CDLOUR flagged very low on sample 5 and high on samle 6 

REABTIVE SILICA 
_ 

flsgge§ high on sample 3, 4 and 5 

satisfactoryi well done n_1'1f:ynjs + uxnrpz 

' satisfactory rmonmz ' 

_

' 

mssonvsn oncsmc cmou _,,_, ,_.e,,,1_ts npqrtea 

L003
A 

L003
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APRIL 29,=19as 

LAB APPRAISAL F03 LRTAP srunv No. a
- 

YOUR LABORATORX NO. IS: 'LOO4 ___€.-1-—_-—-I- 

?ABAMETER _ 
COHHENIS " ___ 

CALCIUM 8 our of the 10 results reverted are flassed low 
or very 1aw,ranking indicates results ere biased low 

nasursruh. satisfactory 

SODIUH‘ 
satisfactory 

POIASSlfiM flagged low on sample A 

CHORIDE I.C- ilagged high on sample 10 and very high on 
sample 8 

CHLORIDE NON I;C satisfactory, well" done 

5ULFATE'I.C. satisfactory 

SULFATE non 1.c
V 

flagged very high om sample 3 

GRAN ACIDITY
‘ no results reported-t 

ACIDITY TO PH 8.3 no results reported 

TOTAL ALKALINITY flagged low on sample 8 and very lpw on sample 6. 
ranking indicates results are biased lfifi 

GRAN ALKALINITY flagged high on sample 7 and very high on sample 6 

is flagged lay on sample 9
I 

SPECIFIC CONDUCIIVITY satisfactory, well dope 

COLOUR satisfactory, well done 

REACTIVE SILICA no results reported 

NITRAIE'+’NITRITE -satisfsctory, vell done 

FLUORIDE t no results reported 

brssonvnn ORGANIC CARBON no results reported 

L004
' 

L004- J



APRIL 29, 1985 

LAB APPRAISAL FOR LRTAP STUDY NO 8 

YOUR LABORATORY N 

PARAMETER 

CALCIUM 

MAGNESIUM - 

COMNTS 
flagged low on sample b and 5 and very low on 

Flagged very low on samples 1 S, 9, and 10 

SODIUM ~ 

POTASSIUM 

CBOBlD§'I.C 

flagged low on sample 9 and 10 

satzsfactory 

satzsfactory, well done 

cnonxflz nos 
sat1sfactory, well done 

SULFATE I.C; 
satzsfaetory 

SULFATEpNON flagged low on sample 1 and very hxgh on sample 3 

.AC1DI‘!'Y no results reported 

ACIDITY TO PH no results reported 

TOTAL ALKALYNI flagged low on samples 2 and 3 and very low 

GRAN ALKALIN no results reported 

PH satlsfactory, well done 

S?BCIFIC CONU flagged low on sample 1 rankmng zndxcates 
results are b1ased low 

COLOUR - no results reported 

REACTIVE SIL aat1sfactory, well done 

NIIRATE + NI although no results are flagged ranktng zndrcats 
results are b1ased hzgh 

rpuoaznz no results reported 

n1ssoLvrn’oa no results reported 

L006
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‘ LAB APPRAISAL FOR L_11'r_A1> snmr no. 8 

YOUR fiABORATORY'NO. IS:~ . LQQZ 

APRIL 29, 1985 . 

PARAHETER_ COHENTS 

CALCIUM 
and high on sample-9 
flagged low on sample 4 and 5; oery low on sample 6 

HAGNSIUM satisfactory 

sobiui
O 

flagged low on sample 9 ranking indicates results
V 

are biased low 

PQIASSIUM satisfactory 

cm.on_1m=.- 1.c' satisfactory except 
sample 8 

for high result for 

CHLORIDE NON I@C no results reported 

gems 1.c. ' é 

SULFATE NON I.C no results reported 

no resnlts reported 

ACIDITY TO PH 8.3 no resnlts reported 

GRAN ACIDITY 

TOTAL ALKALINITY no results reported 

cuss L1'.xA1.m1n' no results reported 

PH
. 

satisfactory, well d ORE 

SPECIFIC CONUCTIVITY satisfactory 

COLOUR no results reported 

KEACTIVE‘SILICA no results reported 

NITRATE_+ NITRITE flagged high on semp le 1 

no results reported FLUORIDE 

DISSOLVED ORGANIC CARBON no resfllts reported 

L007 L007



APRIL 29, 1985 
LAB APYRAISAL FOR LRIAP STUDY NO. 8 

YOUR LABORAT6RY fib . IS: L009 

.PARAHETER 
' UMQENTS H 

CALCIUK " satisfactory, well done 

HAGRSIUM 
satisfactory 

gansmg satisfactory, well done 

POTASSIUM satisfactory 

satisfactory GHQQIDE I.C 

CHEDRIDE NO N I.C satisfactory on the two results ranked 

esuflauz 1.c. satisfactory 

SULFATE NON -1.c V 

no results reported 

GRAN‘ACIDITY no results reported 

Acinrrr 1'0 PB 8,3 no results reported 

TOTAL ALKALINITY flagged high on samples 4, 8, and 10 and very high 
on sample 3 ranking indicates results are biased high 

GRAN ALKALINITY no results reported 

flagged high on sample 9 

SPECIFIC CONDUCTIVITY satisfactory 

C@LOUR ' ‘no results reported 

BEACTIVE SILICA no results reported 

i 

NlIRATE"+ N11311: satisfactory, will done 

' FLUORIDE no results reported 

DISSOLVED ORGANIC CARBON no results reported 

‘L009 L009

r
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. APRIL 29, 1985 

LAB_APPRAISAL FOR LRIAP §TU§Y'N0. 8 

YOUR L_A_B_ORA'l‘ORY_ no. IS: _,___;1<D_M]’q“_ 

PARAMETER . 

CUHENTS 

. CALCIUM flagged high on sample 1 and 9 flagged very high 
on samples 2 and 10 - 

uisuzsruu flagged high on samples 1, 7, 9 and 10 flagged 
very hish on sample 5 

SODIUM flagged very high on sample 2 

POTASSIUM satisiactory, well done 

CHQRIDE I.C no results reported 
I 

CHIORIDE NQN I.C flagged very high oh sample 2 

SULFATE I¢C. no results reported 

suirsts non 1.¢ no results reported 

GRAN ACIDITY no results reported 
;. 

ACIDIIY TO PH 8.3 flagged very high on sample 9 

TOTAL ALKALINITY satisfactory, well done
V 

GRAN»ALKALIRITY no results reported 

Par’ I 

9 out of 10 results are flagged ranking indicates 
resfllts are biased low- ~' ‘ 

SPECIFIC CDNUCTIVIIY flagged very high on sample 2 ranking indicates 
results are biased high 

conohn 
no results reported

_ 

,REACTIVE SILICA flagged high on sample 1 and very high on samples 
6 and 9 ranking indicates results-are biased high- 

"NITRAT2 + NITRIIE 
satisfactory, well done 

‘FLUORIDE 
satisfactory, well done ' 

‘DISSOLVED ORGANIC CARBON 
no resfilts reported - 

L910 L010 
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* nan. 29, 1985 
LAB APPRAISAL ron LRTAP snmx uo. a 

YOUR LABORAIOR! NO. L011 IS; .a"_‘ 

PARAMETER . W -CUNHENT5 ,_ 

CALCIQH flagged low on 1, 3, 9, sud 10 ranking indicates 
results are biased low I 

MAGNESIHH £lagged_low on sample 2 and very law on sample 5 
ranking indicates results are biased law 

SODIUM satisfactory 

POTASSIUM , flagged very high on samples 3, 9, and 10 
ranking indicates results are biased high 

c_m.o_ams 1.c satisfactory, well done 

CHIORIDE NOH I.C no results reported 
' ' 

SULFATE I.C. 
satisfactory 

SULFATE NON l.C no results reported ~ 

no results refiorted’ Acmm'
_ 

PH ACIDITY IO 8.3 flagged very high on sample 10 

TOTAL ALKALINITY 
satisfactory, well dode_ 

cm AALKALINITY no results reported 

PH
. 

although no results are flagged, ranking indioates 
results are biased high

' 

SPECIFIC COHDUCTIVITY £1§§;=a low on sample 7 

.¢ 
. . 

flagged very low on sample 5 insufficient data 
to assess bias~ 

-REACTIVE SILICA 
no results reported 

NITRAIE + ITE flagged very high on sample 1 ahdb arm 

nuogmr . 

' A 

no results reported 

DISSOLVED'0RQANIC CARBON no results reported 

L011
u L011
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' LAB APPRAISAL FOR LRIAP STUDY 391,8 

mun msonxronv ujo. 1s= T-913 V 

unit 29 , was 

PARAMETER CDHMENTS 

CALCIUM: satisfactory, well done 

zgacussiun 
satisfactory, well done 

SODIUM 
satisfactory, well done 

POTASSIUM 
flagged high on sample 3 

CHORIDE I.C 
satisfactory, well done 

camunz non 1 .c 
no results reported 

srmmrz 1.c. satisfactory 

sur-rm NQN I-<1 r no results reported- 

cmui Acmrn 
no results reported 

ACIDITY TO PH 8.3 
no results reported 

TOTAL ALKALINITY 
no resu1ts.reported 

GRAN'ALKALINITY 
no results reported 

PH. 
satisfaotofy, well done 

SPECIFIC CONDUCTIYIIY 
satisfactory, well done 

COLOUR 
no results reported . 

BEACTIVE SILICA no results reported 

NITRAIE + NITRITE 
satisfactory, well done 

Y FLUORIDE 
no results reported 

DISSOLVED ORGANIC CARBON 
no results reported 

' L013 L913

1



_ 
~ mm. 29, was

y 

V LAB APPRAISAL son Lnrgr stun! no. a~
‘ 

YOUR LABORATORY NO ."IS: 10”‘ , 

_

" 

Psmmma s 

cgnczma filassed very high an sample 1 

4 
MAGNESIUM 

satisfiactory ' 

SODIUM althofigh no results are flagged ranking indicates 
results are biasded law 

POTASSIUM I although no results are flagged ranking indicates 
resfilts are biased low 

CHLORIDE I .C flagged very Low on sample 10 May-be a reporting 
error. 

' mama non I.C 
no resglts reported 

SULFATE I.C; 
sat-.isi.=.~=to1'7 

SULFAIE NON 116
‘ 

no results reported __ 

GRAN AOIDITY- 
‘no resfllts reported 

' ACIDITYVTO PH 8.3 
»no results reported 

' TOTAL ALKALINITY 

GRAN ALKALINIIY 

flagged low on sample 6 and very low on samples 2 
and.J ' 

reults reported appear to be in wrong units 

PH flagged low on sailnple 6 

sm1_=£¢ ttmmwiinn no results reported -

‘ 

COLOR- no results reported - 

REACTIVE SILICA satisfactory; well done- 

NITRATE + NITRIIB satisfactory, well done 

F1-IJQEID3 no resfllts reported 

DISSOLVED ORGANIC CARBON satisfactory 

L014‘
‘ 

L014
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' APRIL 29, 198$ 

ms APl>RAI_SAL may LR;I_AP s‘rimY no. s '_ - 

YOUR LABORATORY N0. IS: Iglfi 

PARAMETER COMMENTS 

CALCIUM flagged very low on sample 10 (may be a reporting 
error)

_ 

MAGNESIUM flagged very high on sample 1 and high on semple 9 

sfdnnm _ . flagged high on sample 10 

POTASSIUM setisfaetory, well done 

sums 1.cI no results reported 

cnmams non 1.c' flagged very lav do samples 2 and 5, low on sample 
A and very high on sample 3 

SULFATE I.C. no results reported 

SULFATE non 1.c flagged lowron sample 3 and very low on sample 10 
ranking indicates results are hissed low- 4 

cm ACIIDITY no resglts reported 

seinxn T0 PH 8.3 satisfactory; well done 

TUTAL ALKALINITY flagged low on samples 2 and 6 ranking indicates 
resglts are biased low 

GRAN ALKALINITY 
no results reported 

PB
. 

satisfactory 

SPECIFIC CO_ CTIVITY no results reported mu 

COLOUR 
no results reported 

REACTIVE SILICA 
no reshlts_reported 

NITRATE + NITRITE 
‘HO results reported 

FLUORIDE 
"110 results reported 

-DI§SOLVED ORGANIC CARBON 
novresults-reported 

L016- L015 .
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APRIL 29 , 1985 

LAB APPRAISAL ton LRIAP stun? no‘ a 

Your LABORATORY no. IS: ;g1g
“ 

PARAMETER .COlHBNI$ .
. 

CALCIUM 
flagged ‘very Law on sample b,_lo\'1 on sample 7 

high on sample 5 and very high on samples 1 and 9 

eat; appear arratic 

MAGNESIUM flagged very high on sample 2 and higia on samp1es3 

SODIUM satisfactory , iwell done 

- PO'IA_S_SIUM satisfactofy» Wellieone 

CHLORIDE I'.C flaggeg very high on saple 7 

CHLORIDE NON LC no results reported
' 

SULFAIE I;C.
' 

satisfactory 

SULFATE NON LC- n_o results r'e‘porte'd 

" cnsn Acznrgz . no results reported 

ACIDITY TO PB 8.3 ‘no results reported 

TOTAL ALKALINITY no results reported 

GRAN ALKALINITY no resfilts reported 

PB satisfactory, well done 
‘ 1 

svzcxrxc cnnuucrifiirr satisfactory , well done 

COLOUR no resnilts reported 

BEACTIVB SEICA no resialts reported 

NITRATE +‘ . satis_£actory,_ Weli 

FLUORIDE » no results "reported 

' DISSOLVED ORGANIC" CARBON no r'"e§\'1'1ts reported
_ 

L019" L019 
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Vv .44.- 

_ 

C Arm 29; was 
I-AB FQR I-KIA? 5'17-WY. 80¢. 3 

'

' 

YOUR LQBORATORY NO. IS: _____lQZQc_____ 

PARAMETER , COMEHTS' ' 

CALCIUM satisfactory except for low results on sample A 

mcnnsinm flagged high on saple”3 and 6 flagged very high 
on samples 2, 4, and 5 ranking indicates results 

509113.14 
BI.Lhii.S.Ed_hi8h 
IC method: flagged high on sample 9 and low on 
sample 3 Flame method: Satisfactory, well done 

POTASSTUM both methods are satisfactory except for high results 
on sample 1 by IC 

7 l 7 

moms 1.4: " 

satisfactory, well done 

camxxba son '1 .c satisfactory, well done V 

SULFATE I.C. flagged very high on samples 5 and 6 

SULFATE-NON I.C no results reported - __ 

GRAN ACIDITY five results flagged very high and 1 flagged high 
ranking indicates results biased high 

ACIDITY TO PH 8;3 
no results reported_ 

TOTAL ALKALINITY 
no results reported 

GRAN ALKALINITY
p 

flagged low on sample 5 and high on sample 1 

PB flagged very low on sample 6 

SPECIFIC CONDUCTIVTTY 
no results reported 

COLOUR 
no results reported 

REACTIVE 53-RA 
satisfactory, well dpnev

_ 

NITRATE + NITRITE 
satisfactory on the three results ranked 

FLUORIDE 
sat.isfact¢>1?y,ve11-done 

N _ y_ A 

1>I.Ss01.vanp ORGANIC, cA1ua.0n~ flagged high on sample A flagged very low on 
sample 5V1 V _ _ _ yr _

' 

L020 » 'LO20



LAB AIPRAISAL FOR LRIA! STUDY NO. 8 

YOUR LABQRAIonY.so. IS: 
’ 

1Q2|- 

APRIL 29, 1985 

rsasnmrsn > t < CIlfl5ENTS 

CALCIUM . 

flagged high an safibies 5, 6, and 7 
flagged very high on samples 3; 9, and 10 

MAGNESIUM ' flagged low on ssiple 5 and very low on sample 
and 4- H v rv 

SODIUM flagged high on smples 9 and 10 

POEASSIUH satisfactory, well dgfle 

cardxrnzdiic - satisfactory, well done 

CHLORIDE NON I.C no results reported 

sunrsrs 1.c.
’ 

satisfactory _ 

sfinrsxs ups 1.c 
no results reported 

GRAN ACIDITY _ satisfaetory 

ACIDITY to PE s.3 no results reported ' 

worst Atxstrnxri 
no results reported 

GRAN ALKALIRITY 
no results reported 

PH__ ._ 

satisfactory, well done 

SPECIFIC’CONDUCTIVIT! 
satisfactory, well done 

COOUR 
no results reported 

BEACTIVE SILICA 
no results reported 

NITRAIB + NITRITE 
satisfiactory, val; done 

rnuonzna 
_ 

A '7 

no results reported 

DISSOLVEDVOBQANIC CARBON 
no results reported __“ 

»LO21 L021
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APRIL 29, 1985 
LAB APPRAISAL I-‘OR LRTAP S'l'U_DY=~.NO. 8 

zolm mourns: no. IS:- - 

_ 
V__‘;’glg_g.. . 

PARAMETER __ _ .CUENTS
, 

CALCTUM flagged high on sample 1 apd very higfi on samples 
2, 3, 4, 6, and 7 ranking-indicates results are biased high ’

_ 

mcnsslun flagged very hifih on samples 3 and 5 flagged high on sample l,2,4,7, and 9 ranking indicates results 

sonmu
_ satisfactory ' 

1>Q'¥A$s um 9 of the 10 results reported are flagged very low ranking indicates results are biased low ‘ 

CHLQRIDE»I;C 
flagged low on samples 2, 5, and 6 

Camnxns non ‘1.c 
no results reported

_ 

SULFATE I.C. 
flagged very high on samples l and 9 ranking indic- 

SULFATE NON I.C 
no results reported " ' 

' 
" 

' ‘ 

GRAN ACLDITY 
no results reported '

1 

Acxnrn 1'0 PH a.3 
f1a88ed very high on samples 1 and5 

roux. ummn; 
satisfactory except for low results on sample 3 

GRAN ALXALINITY
i 

no results reported ‘ 

PH
. 

flagged very low on samples 3 Ass 8 
flagged low on sample 6 ranking indicates results" 
srebius_d_Lnw ‘ 

s1=scn=Ic cjolmvcnvlrr 
satisfactory, well done 

COLOUR flagsed very law on sample 3 aid 6 ranfiing 
indicates results are biased low - 

REACTIVE SILICA flagged very high on sample 6, low on sample 4 and very low on sample 1,3,5, and 9 ranking ihdicate 
NITRAI! + NITRITE 

flagged very low on sample l and low on samp1e4 ‘ 

FLUORIDE ‘ 

satisfactory, well done " 

DISSOLVED-ORGANIC CARBON flagged low on sample 2 and very low on samples 7, 8 and 10 flagged very high on sample l and 9 

. L022
. L022
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V .u=a1:.z9.19s's 

LAB APPRAISAL _FOR STUDY NO. 8 

YOUR LABORATORY NO. IS: 
p _ 

Y 1.023’ A 

IARAMETER - \ 

1 coemms . 

-flagged very high in samples 1,3 and 9 
CALCIUM flagged highon samples 5, 10 

MGNESIUM 7 results areflagged very high 
raa|;.;'_;;_g indigages tesults are biased high 

SODIUM 
y 

' 
flagged very high on sa.mp1ev3 

POTASSIUM satisfactory 

CHLORIDE I-.6 
- no results reported 

CHLORIDE No“ he flagged very high oi: sample 8 

no results reported su1.FA_1fz 1.c. 

‘SULFATE non 1 .c 
‘ 

satisfactory 

~ GRAN Acmrn up results reported 

Acmrn To Pa 3"3' satisfactory, well done 

TQTAL flxnmin flagged high on samples 2 and 3 ‘ 

GRAN Al-KALINITY no 
_ 

results reported 

Ya 
_ 
sat;i.sf_ac1;_ory, well done 

snciuc gwmm-;_-1v1fi flagged very low ofi sample 10, the 1'89"]-#5 If‘-=P91"'=¢4 

- 

, is L apected value and maybe a calcultion error 

¢°Lo_UR insufficient data to assess bias
' 

“Ac-j_-Iv; 5n_1¢A satiaiactory on the five results ranked A 

. NITRATB + 1'um1*1';E 
" satisiactory, well done 

F!.UO1_{I_DE 
_ 

satisfactory, on two results ranked 

u 
H 

'
M 

nxssotvzn ORGANIC cmmo f1#88°4,h18h °= ==mP1° 1 and 3 
. flagged very high on samples 5 and9 

L023 L023



YOUR‘LABORAT Y N0. 

, » 

' 

V 

. APRIL 29, 1985 
LAB APPRAISAL FOR LRTAP srwz -uo.- s 

on I5: 

PARAMETER , . , CQHNENIS 

CAL¢IUN satisfactory, well done 

HAGNESIUH {lagged low on sample 7 

SODIUM satisfactory 

ébilssim
' 

although no results are flogged ranking infiicdtes 
results are biased high 

CHORIDE I.C no results reported 

CHLQRIDE NON I.C flagged very low on semle 6 

SULFATE.I.C; satisfactory’ 

s§ié;{£:, nbui .8 no results reported 

GRAN ACIDITY no results reported 

ACIDITY T0 PH 8.; no results reported _ 

TOTAL ALKALINITY satisfactory except for high result on sample 3 

CRAY ALKALINTTY satisfactory, well done 

PH satisfactor?, well done 

£51,-§¢m¢ connucnvrn setisfactory, §e11 done 

COLOUR no results reported »

V 

Rfisérivzi sn.1 CA
Y 

although no results are flagged ranking indicates 
rw!1§=. are hissed low 

NITRAIE + NITRITE 
=.==ic-§=fo=4=.=~;1z. we 11 done 

satisfactory FLUORIDE 

GAN DISSOLVED OR IC cson no results reported
r 

‘L024 4 L024



Y9!-TR 

LAB APPRAISAL FOB LRIAP STUDY N0. 8 

RAID ‘IS: lgzi Y’ 

A?RIL 29, 1985 

1535213153 _> A o CDHBNTSH _. . _ 

CALCfUH flagged very low op ssples 4 and 5 , 

MAGNESIUMV satisfactory, well done 

SODIUM satisfactory 

POTASSIUM satisfactory; well done 

CHORIDE I. flagged very low on ssmp1e3 

CHDRIDE NON no results reported 

SULFATE I satisfactory 

SULFATE ON no results reportedN 

GRAN ACID‘W setisfsetory 

ACIDITY,TO 
satisfactory, well done 

TOTAL ALKAL 
=<2t=..=="¥=# ."1>9==‘sd[ 

no results reported 

PH 

GBAN ALKAL 

satisfactory, well done 

SPECIFIC although no results ere flsgged ranking indicates 
results ere Biased high >_ 

COLOUR no results reported 

KEACTIVE no results reported 

NITRAIE + no ~r=.w’1t.= reverted 

mxonnz no results reported 

DISSOLVED CARBON - no results reported 

“Z5 
. L025
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APRIL 29,1985 
LAB APPRAISAL FOR LRTAP S'l'TIDY' N0. 8

‘ 

YOUR LABORATORY NO. IS: , , IQZ-1' 

PARAMETER, ‘_;_ . 

CALCIUM 
~flagged law on samples l,9,.and I6 aha very high“ 
on samle 2 _

- 

MAGNESIUM flagged low on sample 5 

sounm 
_ I 

-satisfactory 

’ P_OT_A_SSIUM - satisfactory, well done ~ 

CHLORIDE’ I , C 
no results reported" 

CHLORIDE NON 1 .c 
_ 

flagged very low on sample 6_
p 

my Zri 'ii.c. flagged low on sampe 3 ranking indicates results 
are biased low 

ji.ci ' smmxm non » no results reported 

GRAQ ACIDITY no results reported 

ACIDIIY TO PH" 8.3 no results reported
_ 

Tomi. ALKAL1n1_~';_! flagged high on sample 3 and 9 

GRAN AIKALINITY satisfactory, well done , 

flagged very low on sample 8 

satisfactory, well done SPECIFIC CONDUCTIVITY 

COLOUR satisfactory, well done 

REACT/IVE SILICA . satisfactory 

,NI'l'RATE+NI'l'RI'1'B although no results are flagged ranking iudiestes 
results are biased lqw ' 

FLUORIDE 
no results reported - >.

I 

y 
DISSOLVED ORGANIC C5339" 7' '<‘>£.*8 results are flagged very_-lovranking ' ’ 

. iooieates results are biased low 

- 1.621‘. 
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" APRIL 29, 1985 
- LAB APPRAISAL son LRIAP sruov no. a 

YOUR LABOBAIOBY NO. IS: __: 
V 
1Qz§ 

YARAMETER‘ CENTS 
CALCIUM 

l Q0 f8Si1 1C s reported 

MAGNESIUM '

_ no result s reported 

SODIUH - 
HO results reported 

POTASSIUM 3? reported 

CHLORIDE flagged v 

cuoaxns non l.C
' 

SCLFATE I,C, 

IID 

flagged 

results 

hi 

result 
, 

iié 
W t 

W . ... 
p 

V-VI 
. l 

‘ pery low on sample 10 ranklng 1nd1cates 
C» C» r:suLts_are_hiassd_low 

"reported 

gh on samples 2 and 3 

SULFATE NON 1.c no result reported 

earn Aéibiix 4 U9 results reported 

ACIDITY TD PH 8.3 ‘DD results reported 

TOTAL"ALKALINITY HO results reported 

dean ALKAL1n1rr DO results reported» 

éi...m 
HO results reported 

SPECIFIC CONDUCIIVIIY DO results reported 

COLOUR . BO results reported 

REACTIVE SILICA HO results reported 

u1InlxsM+ln1rx1rs HO results reported 

FLUQBlD5 HO results reported 

DlSSOLVED ORGANIC CARBON BO results reported 

L028' L028
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* ms APPRAISAL FOR nun s1't:'1'>‘In,o,. a 

YOUR'LABORAT NO. IS: I029 

PARAMETER W COMMENTS 

€ALCIUH satisfactory except for hlgh result on sample 

MAGNESIfiM flagged high on sample 6 

sontma ~ 

satisfactory 

romssrfin 
' V Kl 

flagged very high on sample 9 th1s may be a 
reporting error 

CBORIDE I-C 
satisfactory, well done 

CHl0R1DE NON 
no results reporting 

SULFATE 1.6. 
filagged very high on sample 6 

srxiisrs ‘sou 
no results reported < 

GRAN ACIDITY 
no_results reported 

O PH satisfactory except high flag on sample 1 

satisiactory, well done 

GRAN IN 

ACIDITY T . 

TOTAL ALKALIFIIY 

My ALKAL ITY 
no results reported 

PH 
flagged high on sample 6 

SPECIFIC CONDU 
flagged high on sample 6 

COLOUR 
no results reported 

REACTIVE SILICA 7 oi the 8 results reported are slagged very hmgh, 
ranking.indicates results are bzased hzgh 

NITRA$E + NITRI 
satisfactory, well done 

mam; t 

satisfactory 

DISSOLVED ORGAN 7 of 10 results reported are flagged hzgh or very 
highg.' 

L029 

APRIL 29 1985



APRIL 29, 1985 

um APPRAISAL FOR mm stun!‘ njo. s - 

YOUR LABORATDRY NO. IS: L030_
Z 

PARAMETER c4> . 

CALCIUM 
novresfilts Eépsrééé 

MAGNESIUM 
no results reported 

SO§IUM 
no results reported 

hO'fesfi1t8 reportedh’> A _ 

CHORIDE I.C 
no results reported 

CHORIDE NON I.C 
no results reported 

$ULFAIE~I.C. 
fio results resorted? 

SULFAIE NON I.C 
no results reporteq _7fl 

GRAN ACIDITY sstisfsgtory 

sgmm to PH 8.3‘ sstisfaptory, well done 

roux. satisfactory except for high result on ssmple 3 

GRAS ALKLLINIIY satisfactory; well done 

PH sstisfsctor§,except for law results on sample b 

SPECIFIC CONDUCTIVITY filsgged law on sample 7 

ootofis satisfactory, well done 

REACTIVB’SILICA no results reported 

nrnmrz 4 mmm satisfactory, will done 

FLUQRIDE no results reported_ 

DISSOLVED ORCANIC CARBON an results reported 

L030 L030



" 
1 11 

p , 
"APRIL 29, 1985 

LAB APPRAISAL FOR LRIAP STUDY NO, 8 

*zouR~1.ABonAroR'¥ 110. 1_s= ,1-P131 

PARAMETER CUHERTS 

CALCIUM 
filagged high on sample Z 

MAQNESIUM V satisfactory, well done 

SODIUM although no results are flagged ranking indicates 
results are biased low 

POIASSIUH
I 

satisfactory 

CBORIDE I.C no results reported 

CHLORIDE ON I.C flagged very low on sample 6 .

'
u 

sunrarr 1.c. 
‘MA 

no results reported 

surssrs non 1.c 
Wi- 

sstisfsctory except for low result in sample 3 

cars ACIDITY 
_

I 

no results'reported I 

ACIDITY TO Pa 8.3 A

_ no results reported 

TOTAL ALKALINITY flagged low on sample 2 and 8 

GRAN ALKAIINITY no results reported‘ 

PH ' 

satisfactory, well done 

SPEQIFIC CDNDUCTIVITY satisfactory,-sell done 

“COLOUR flagged lofi on sample 3 end very low on sample 6 
ranking indicates results are biased low V _ 

REACIIVE SILICA satisfactory, will done 

NITRAIE + NITRITE although no results are flagged ranking indicatfis 
results are hissed low . _ 

FLUORIDE satisfactory, well done
_ 

DISSQLVED ORGANIC CARBON although no results are flagged ranking indicates 
results are slightly biased low _ 

_' 

L03l - 

' L031



LAB APPRA1SAL son LRTAP srunr no. a 

YOUR LABORAIOR1 N 

PARAHETER_, _ CGHMENTS 

CALCIUM reported 

MAGNESIUM 
reported 

sonruk 
CM’ 

reported 

POIASSIUH reported 

CEORIDE I.C reported 

CHLORIDE 30$ I.C ult reported 1; flagged hzgh 

SULFATE i.c. reported 

SULFATE non_1.c ry an the 

GKAN ACIDITY reported 

ACIDITY TO PB 8.3 reported 

TOTAL.ALKALINITY ry on the 

cans ALKALifiif;~ reported 

PH reported 

SPECIFIC CONDUCT reported IVI 

COLOUR reported 

REACTIVE SILICA reported 

NITRAIZ + RITRITE sult reported 1s slzghtly h1gh 

FLUORIDE -reported 

DISSOLVED ORGANIC reported 

L031 E 

APRIL 29, 1985 

one result reported 

only result reported



1

x 

_ 

' 

Arnxi 29, 1985 
LAB APPRAISAL FOR LRTAP STUDY NO. 8 '-

_ 

YOUR LABORAIORY NO. IS: L632 

PARAMETER COMMENTS 

CALCIUM 
flagged verylowon sample 3 and low on sample l and 7 

flagged high on sample 5 and very high on sample 6 

MAGNESIUM flagged high on sample 2 and very high on samle 3 
and 6 

SODIUM satisfactory 

POTASSIUM satisfactory 

cuionxns 1;c . although no results are flagged ranking indicates 
results are biased high 

_ W _ _ 

CHLORIDE NON I.C no results reported 

SULFATE I¢C. satisfactory 

suLraisluou 1.0 no results reported 

GRAN ACIDITY although no results are flagged rankihg indicates 
results are biased low 

ACIDITY T0 PH 8.3 although no results are flagged ranking indicates 
results are biased low ' 

worst ALKALINIIY flagged high on sample 8 and very high on ssples 
2,3,4, and 9 ranking indicates results are biased 
hifih " - s 

GRAN ALKA1INlTY flagged high on sample 3 and very high on samples 
2 and 4 ~ 

PH
, 

flagged high on sample 3 and very high on samples 
2,4,and 8 ranking indicates results are biased high 

SPECIFIC CONUCTIVITY satisfiactory, well done . 

conous no results reported 

melee Ame flagged low on samples 6 and very low on samples 
2,1,8; and 1° 

' 

. , 

Nzrnaiz + uzrnxrs
A 

satisfactory, well done 

1-moms 
' 

’_ 

satisfactory, well done
_ 

DISSOLVED ORGANIC CARBON flagged high on sample 2 and very high on sample 1' 

L032 L032 ~‘



YOUR LABORAIORY 

LAB APPRAISAL FQR LRIQP STUDY N0. 3 

NO 

' 

AERIL 29, 1985 

-_.LQ§Q---- 

PARAMETER _ , CQHHEIIS . 

CALCIUM flsgged very high on sample 3 and very.loé on." 
sample 5

' 

MAGNESIUM flagged high on sample 3 

sonnm
d 

satisfactory, well done 

POTASSIUM although no results are flaggedranking-indicates 
results are hissed high 

CBORIDE I.C no results reported
, 

CHORIDE NON I;C 8 of 10 results reported are flagged very low or 
low fanking indicates results are biased low 

SULI-‘ATE 1.c. no results reported 

SULFAIE NON I.C no results reported 

cm Acmzn l

I no results reverted 

ACIDITY TO PH 8.3 no results reported 

torn. ummn no results reported 

GBA§ ALKALINITY no results reported 

PH . 

6 results flagged very Ids, 3 results flagged low 
., l. . i. I 

1. . 

I I 

SPECIFIC CONDUCTIVI 6 results flagged very law, 3 results flagged low 
raking indicates results are biased low 

cowun
u 

no results reported 

BEASTIVE SIPICA no results reported 

NITBAI2 + NIIQITB . no results reported 

FLUORIDE' no results reported 

DISSOLVED ORGANIC no results reported 

L040 - L040 
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APRIL 29, 1985 
LAB APPRAISAL run LRTAP srunY.nQ, a 

YOUR LABORATORY no. I5: L042 

PARAMETER - COHEHT3 , ..“ 

CALCIUM flagged high on sample 10 and very high on sample 9 

Masnssiuuu flagged low on sale 4 and 6 and very low on 
5 ranking indicates results are biased low‘ 

SQDIUM 
satisfactory 

POTASSIUM flagged very law on sample 10 

caonxnn 1.c 
' '_l" 

no results reported_ 

caronzns non 1.0 flagged very low on sample 3 and low on samples 
7, high on samples 5 and 8 and very high on sample 1 

SULFATE I.C. no results reported ' 

SULFATE NON I,C 
uo results reported 

GRAN ACIDITY 
no results reported . 

ACIDITY TO Pa a.s~l all results are flagged very high, ranking indicates 
resultsgare biased high \ 

>TOTAL ALKALINIfYAn 9 out oi 10 results are flagged very high ranking 
indicates a severe high bias 

GRAN ALKALINITY 
no results reported 

PH. satisfactory, well done 

SPECIFIC CUNUUCTIVITY no results resorted 

“Canons 
no results reported 

REACTIVE SILICQ 
no results reported V 

<NITRATZ + NITRITE 
no results reported

_ 

FLUORIDE all 5 of the results ranked are flagged very high“ ' 

ranking indicates results are biased high 

DISSOLVED ORGANIC CARBON 
no results reported 

L002 L042



_ 

APRIL Z9, 1985 
LAB APPRAISAL FOR LRIAP QTUDY KO. 8 ' 

YOUR LABORATOKY KO- IS: LQL3 _ , 

PARAMETER AA __cnuusnr$ 

CALCIUM satisfadtory, well done 

MAGNSIUH satisfaetdry, bell done 

sonxuu _ satisfactory, well done 

POIASSIUM satisfactory, well done 

no results reported' qsonxns 1.c 

CEIDRIDE NON 1.6 all 10 results reported are flagged very_
H 

high ranking indicates results-are biased high 

SULFATE I.C. no results reported 

sutrsrn non xic V 

flagged low on samle 2, high on sample 3 and 
very high up samples 5,6 and 10 

‘GRAN ACIDITY no results reported 

ACIPITY TO PH 8.3 flagged very high on saple 9 

TCTAL ALKALINITY satisfactory, well done 

GRAN ALKALINITY no results reported 

PH 
M- 2 results flagged very lam 2 }==q1=== high 

and 1 result flagged very high 
_ . 

I 

. 
‘ i‘ 1' V 

SPECIFIC CONDUCTIVITY flagged high on sample l 

CULOUR no results reported 

BEACTIVE SILICA no results reported 

uxrglrs + urraxrr »no results reported 

fifioslfls _ 
All results reported are flagged very high 
ranking indieates results are biased high 

DISSOLVED ORGANIC CARSON 

L043 

flagged high on sample 1 and very high on samples 
2_and_9 ~ -—»—~ 

_ 
L043



'.=/Q »-v‘ '4 

'LAB APPRAIQAL FOR LRTAP STUDY HO. 8 

Yofifa LABORATORY so. IS: L045
_ 

PARAMETER , 
_ 

CIIQHHTTS 

CALCIUM satisfactory, well done ‘ 

MAGNESIfiM satisiactory 

SODIUM satisfactory 

Pomssxuii satisfaotory 

csnonms 1.0
u 

no results reported 

CHORIDE NON I.C satisfaetory, well done 

SULFATE I.C. no results reported 

SULFATE NOY I.C satisfactory " 

GRAN ACIDITY no results reported 

ACIDITY TO PH 8s3 no results reported . 

TOTAL ALKALINITY satisfsctory, well done 

GRAN ALKALINITY no results reported 

PH flagged very high on sample 4 

srzcxnc Couhuct satisfactory, well doneI 

COLOUR sstlsraotory; well done 

REACTIVE SILICA satisfactory, well done- 

HITRAIE + NITRITE‘ satisfactory, well done V 

FLUCRIDE although no results are flagged rankzng zndzcates 
results are biased 1ow' 

DISSOLVED ORGANIC satisfactory,-fiell done 

L045 

APRIL 29, 1985



' APRIL Z9, 1985 

LAB APPRAISAL EOR.LRTAP STUDY no. a v~
» 

YOUR LABORAIORI NO _ 155 _ 
L046 

PARAMETER CUMMNTS_ . 

CALCIUM 
flagged high on saple 3 very low on samples 
1, 5, 9, and 10 

mmsma ' 

flagged very high on samles 2, 3, 4, and 5 

"sonrmu» 8 results are flagged very high rsnking indicates 
results are biased high 

POTASSIUM flagged high on saples 2,3, and S ranking 
indicates results are biased High 

CHlORIDE‘I.C flogged very low on samples 1 and 5 ranking 
indicates results are biased low 

CHLORIDE NON I.C satisfactory, well done 

SULFATE I.C. flagged law on sample 3 

SUEFATE NON I.C flagged very low on ssples 9 andl0 ranking 
indicates results are biased lob 

cssu ACIDITY no results reported 

Acxnxir to rs 8.3 
flagged very high. on saple 10 

TOTAL ALKALINITY flagged low on samples 6 and 8 and very high on 
sample 5 1-»--e e_; 

_ 

A 

W

e 

GRAN stxstrnrrr
i 

no results reported ' 

PH 
M 

satisfactory except for high results on sample S 

SPECIFIC CONDUCTIVITY 7 results flagged very low
' 

2 results flagged low rsnking indicate results 
a:e_hiased_low — at 

_

‘ 

CULUUR up results reported 

REACTIVE SILICA satisfactory, yell done 

NITRAIE + NITRITE flagged low on sample 4 

‘FLUOIDE no results reported" 

DISSOLVED ORGANIC CARBON 
no results reported 

L046 LOb6



v._ 4 

' 

' .APRIL-Z9, I985 
LAB APPRAISAL FOR LRTAP srunr NO. 8,, 

roux LABORATORY NO. IS: _ 

L048 

PARAMETER,“ °°"“E"T5
H 

¢ALClUM 6
. 

MAGNESIUM satisfactory, well done 

satisfactory, except for low_results on sample 

flagged very low on sample 9* 50913“ 
. . . (Th1s may be a prlntzng error) 

POTASSIUM Vt M 
' satlsfactory, well done 

CHLORIDE_I.C 
y flagged low on sample 9 » 

cntonznz non 1.c. ' 

SULFAIE I.C. 
t V 

satisfactory 

5 of the 10 results reported aneflagged low 
. . . 1. F =,i";;;_a;@_. biased; ~ 

SULFATE'NON I.C 
_ _ flagged very hxgh on sample 3 

GRAN ACIDITY 
no results reported 

ACIDITY TO PH 8.3 '

_ 

. 

' 

. no results reported 

TOTAL ALKALINITY 
satisfactory except for high result on sample 

GRAN ALKALINITY no results reported 

PH
. ' 

satisfactory, well done 

5P£CI¥iC CONDUCTIVITY 
no results reported 

COLOUR 
» no results reported 

REACTIVE SILICA
_ 

V 

‘ satasfactory, well done -. 

a1;h¢u8h no results are flagged ranking 
indigates results are biased low .. 

NITRATE + NITRITE 

FLUORlDE* _ 

Y 

A 
V

a 

Y 

' no results reported 

DISSOLVED ORGANIC CARBON < 

' " ‘ 

K _ satlsfactory, well done 

L048 ' ‘ 

L048



LABORATO Y 

, 

' APRIL29, 1985 
LAB A?PRAl$AL Fox LRTAP stun? No. 8 »

n NO. IS: L069 , 

PARAMETER, . 

,, 
CALCIUM 

‘ satisfactory except for low result on"
W 

sample 6 

Y uscsssruu mflaalged very lbw 
sample 7, very h 

on sample 9*,‘ hlghuqn 
igh on samples 2 and A 

SODIUM - flagged low on sample 8 

POTASSIUM on sample 8, high on 
high on sample 6 

.£-lagged very low 
sample 1 and very 

CHLORIDE‘ I .C 
ed no results report“ 

CHLORIDE NON I .C 5 of the 6 results reported are flagged low 
_ Q5“ very low ranking indicates 

results are biased 

SULFATEKItC¢ 
no results reported 

SULFATE non {Q0 flagged very ‘low o 
and 5 and very hi 

n sa'mp"_le 3, high on sample 2 
gh on sample 7 . 

GRAN ACIDITY 
I 

no results reported 

Acinirv Tb ra a .3- satisfactdr-y on the one results feported - 

TOTAIKQLKALINITY on‘ samples 1 and 2 
1e 3 

. flagged very high 
flagged low on ssmp 

GRAN ALKALINITY 
V 

no results reported ' 

158 
all results are ‘flagged very low or low‘ 
ranking indiycates results are biased low 

SPECIFIC CONDUCT IVITY le 1 e2 flagged high on samp 
flagged low on sampl 

COLOUR - 
es 2, 6, and 8 flagged high on sampl 

SILICA no results reported 

NITRATE + nxwsxrs flagged very low on sample 1 

rtnosins sat’i.sfa'et'o1:y, well done 

DISSOLVED ORGANI C C5339.“ although no results er 
indicates results are 

ex flagged, ranking 
biased low 

L069 

......,. . ,_____.., .. ,. _s__: _’._.__.__,_,.-.,_..- .,._,,_ ;,. »_,... 

L0b9 
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I APRIL 29, 1985 
LAB APPRAISAL FOR mu snmr N0. a " 

YOUR LABORAIORY NO. IS: 

p j . 

'

4 

L050 - 

. _ .7“ _
, 

PARAMETER CCMHENI5 

CALCIUM no results reported 

HAGUE’ SIUH no results reported 

sonima 
no results reportgd 

POTASSIUM 
I C 

no results reported 

moms 1.c 
flagged nigh on sanple § V’ _ _ 

CHLDBJDB NON I.C no results reported 

SUZFATE I.C. flagged low on samples 1 and 7 and high on sample 9 

SULFATE NON I¢C - U0 ZQSUICS IBPOfC8d- 

cm; ACIDITY no results reported 

ACIDITY TO PH 8.3 no results reported 

TOTAL ALKALINITY no results reported 

GRAN ALKALINIIY no results reported 

PH
, 

4 results are flagged low and 3 very low‘ 
»ranking indicates results are biased low 

SPECIFIC CONDUCTIVITY 
no results reported 

corona
V 

no results reported » 

REACTIVE SILICA 
no results reported V‘ 

flIThAI2 + NITRITB tpo of the three results reported are flagged 
high namely saples 1 end 5 

FLUORIDE 
no results reported 

'DISSOLVED ORGANIC CARBON- 
‘ no results reported 

"L050 L050



APRIL 29, 1985 
LAB APPRAISAL FOR LRIAP STUDY N0. B V

‘ 

Your LABORATGRY no, Ls: 195;
4 

PAEAHETER CHENTS‘ , _ 

CALCIUM flagged high an ssmle 2 

MAGNESIUM flagged law on samples 2 and 8 

5QDIHH satisfactory 

POTASSIUM satisfactury, well dpne 

cnox1nnii.c flagged very high on samples 5 and 6 

caonxnr ndu 1.c no results reported 

surrsra 1,¢. flagged low on sample 1 and 4 and high an 
samp1é3 __ _‘ _ _ 

SULFAIE NON I-C no results ieportédf 
"“‘i ~”‘ A A 

GRAN ACIDITY no results repdrted 

ACIDITY T0 PH 8.3 no results reported 

TOTAL ALKALIHITY no results reported 

GRAN ALK8LIN1$Y no results reparted 

Pa 
., 

flagged high an sample 4 

srrcxrrc counucrrvrrr no results repqrted 

COLOUR satisfactory 

nzscrivt s:L:cA_ no results reported 

NITRAIE + NITRITE setisfactdry, well ddne 

FLUORIDE no results repprted 

DISSQLVED ORGANIC CARBON flaggei-high an smple 10 and very high qn 
samples 3 and 9

' 

L051 L051 
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»’ n 

APRIi Z9, 1985 . 

‘ LAB APPRAISAL ion LRTAP sTfiDY N0. s '= 

YOUR LABORAIOR! N0. IS: L053 

PARAMETER Y COHHNTS 

CALCIUM satisfactory except for high results on 
sample 6 

naonzsxbu satisfactory, well done 

5QDIUB 
p 

satisfactory, well done 

POTASSIUH satisfactory, well done 

CHORIDE I.C no results reported 

CHLORIDE NON I.C flagged high on samles 2 and 5 

SULFATE I.C. no results reported 

sutssrz non 1.c satisfactory 

GRAN ACIDITY no results reported 

ACIDITY TO PH 8.3 no results reported 

TOTAL ALKALINITY satisfactory except for high result on sample 3 

GRAN ALKALINITY satisfactory, well done 

PH 
_ “y.. 

satisfactory, well done 

SPECIFIC CONDUCTIVITY 
l no resultsreported 

COLOUR » 

no results reported
_ 

REACTIVB SILICA no results reported 

NITRATE + NITRITE satisfactory, well done Y 

FLUORIDE
i 

no resfllts reported 

DISSOLVED ORGANIC CARBON 
' no.results reported 

L053 L053



APRIL Z9, L985 

LAB APPRAISAL FOR LRIAP srunr No. a 

YOUR LABORATORY NO. I5; Igié . 

PARAMETER . ‘ _ “__ cbunsurs 

CALCIUM 
7 of the i6“e¢§i1¢s reported ere flagged very 
high raukigg indieats results are biased high 

QAQNESIUM 6 results flagged very high
_ 

ranking indicstssresults are biased high 

SODIUH 7 results are flagged very high 
ranking indicates results are biased high 

POTASSIUM flagged high on samples 5, 6, 9, and 10 
ranking indicates results are biased high . 

CHORIDE I.C no results repbfted 
K A " 

CHLORIDE NON I.C flagged high on sample 5 and very high on_ 
samples 2 and 3 

SULFATE~I,C. no results reported 

sutrsfs NON 1.0 9 of the 10 results reported are flagged very 
high 
rnkinseinAigstsd_rssults_are_hissed_2er:_high___ 

GRAN AClDITY no results reported 

Acxnrrr to rs 8;: flagged high on ssmpl 3 and very high on samples 
‘Z; 8, and 1° 

TOTAL Aiririuirr 
rsnkins_inAisatmi4umnlss_are_hiased_hign________ 
3 of the 5 results ranked on is flagged ldfi 
2 high and 1 very high 

caAn Aisaixnrrr no results reported 

PH_ 7 results are flagged very low 
ranking indicates results are biased low 

SPECIFIC CONDUCTIVIIY no results reported 

COLOUR flagged very low on sample 5 and very high on‘ 
e_=_m1e 7 ~ ~- 

REACTIVE_SILIQQ no results reported 

firrnsrs + Nirrzrz no results reported 

lrruonxnz f'~' 3 

no results reported ‘ 

nrssorvrn ORGANIC Cnnsou no results reported ' 

LOSB L054



_ 1 1 » ’> -» 1 

, APRIL 29, 1985 

ma APPQZAISAL FOR LRTAP s'rtn>Y No. 8
A 

YOUR LABORATOR! NO. IS: L057 

PARAMETERV commms - f f 

CALCIUM 
satisfactory except for low results on 
sample 6 

mcussiun flagged low on samples 1 and 9, very low 
on samples 5 ranking indicates results are hissed low 

SODIUM 8 results are flagged very high 
ranking indicates results are biased high 

POTASSIUM satisfactory, well done 

CHQRIDE I.C no results reported 

CHLORIDE HON I.C no results reported , 

SULFATE I.C» no results reported 

SULFATE NON'IaC no results reported 

cm Acinmi 5 

no results reported H 

ACIDITY TO PH 8.3 no results repaired ' 

TOTAL ALKALINITY filsgged high on saples 8, 9} and 10'snd +=r§. 
high on sample 3. Ranking indicetes results are 
biased high - - 

Glgfl ALKALINITY no results reported 

PH satisfactory well done‘ 

SPECIFIC CONDUCTIVITY satisfactory, well done 

COLOUR although no-results are flagged, ranking indicates 
results are biased high . 

REACTIVE-SILICA 
do results reported 

NITRATE + NITRITE no results.reported. 

nuonmz ‘» 

no results reported 

DISSOLVED ORGANIC CARBON no results reported 

l" L057 L057



LAB APYRAISAL FOR LRIAP.STUDY NO. 8 

YOUR LABORATOR!.NO. IS: I055 I Tm 

APRIL 29, 1985 

gAnAnst2a . ; COMMENTS , . 

CALCIUM 
flagged yery low on sample 1 and 7 
flagged ldw on samples 5,5,6, and 9 

MAGNESIUM satisfactory, well done 

511911114 satisiactory 

POTASSIU! satisfactory, well done 

CHOQIDE I.C flagged very high on saples 3 and? 

CHLORIDE NON I.C ho results reported 

suLrA:r 1.c. satisfactory 

SULFATE NON I.C no results reported 

GRAN ACIDITY- hQ~results reported 

ACIDIIY to an 8.3 no results reported- 

TOTAL ALKALINITY no results reported 

GRAQMQLKALINIIY flagged very cg smple 7
' 

PH satisfactory except ior 10% results on 
sample 7___‘ "

_ 

SPECIFIC CONDUCTIVITY flagged very high on sample 7 

concur flagged high on sample S 

REACTIVE SILICA. no results reported 

»NITRATE + NITRITE satisfactory 

FLUOBIDE ' satisfactory 

DISSOLVED ORGANIC canndu flagged high on samples 3 and 6 

L058 . 

L058



__ \v".:;_fI{)_U\ ,:“_-If] 1.? M 

APRlL 29, 1985 
~ LAB APPRAISAL FOR LRIAP STUDY NO. 8

‘ 

YUUR LABORAT 0. IS: L059 

Psnsnsrzn ,CflIHENT$ . 

CALCIUM satisfactory, well done 

MAGNESIUM f1agged_low on samples 2, £3 and’TU‘ ' 

“A “ 

flagged very low on sample 5 
rankins indicates results a;¢_bia8ed 10! t 

SODIUM sltbough no results are flsgged, ranking 
indicates results are biased low 

POIASSIUH 
no results reported 

CHORIDE I.C 
no results reported 

CHEDRIDE NON 
no results reported 

SULFATE I.C. 
no results reported 

suuwrs non 
no results reported 

GRAN ACIDITY 
no results reported 

ACIDITY TO PH 
no results reported 

»TOTAL ALKALINI 
no results reported ~ 

GRAN ALKALINI 
no results reported 

PH 8 results are flagged very low and 1 results 
is f1ag§ed Qiased‘ ow low, ranking indicates results are 

srseirzdwtounu 9 results flagged very high ‘ 

ranking indicstes results are biased high 

conovnt
_ 

no-results reported 

REACTIVE sin no results reported 

NIT§AIE'+ NITRITE - all of the eight results ranked are flagged 
high, fsnking indicates results are biased hi 

nnonmz ‘ 

no'results reverted.
‘ 

DISSOLVED’0RGAN 
no results reported 

1.059 L059 
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LAB APPRAISAL FOR LRIAP STUDY NO. 8
_ 

YQUR LABORAIO! NO. IS: jgfig 

APRIL 29, 1985 

PARAMTER , 
CUMENTS 

CALCIUM satisfactory, well done 

uasutsxuu satisfactory, well done 

SO®IUH satisfactory 

POTASSIUM satisfactory, well done 

CHORIDE.I.C satisfactory 

CELORIDE NON I.C no results reported 

SULFATE I.C. satisfactory 

sunrsia flan zrc no results reported 

GRAN ACIDITY no results reported 

ACIDITY TO PB 8.3 no results reported 

TOIAL_ALKALINITY 
*_ 

satisfactory, yell done 

GRAN ALKALINITY‘ no results reported 

PH satisfactory, well done 

sbtdrric couucrrvtwz 6 results flagged very low 
2 results flagged low 

COLdfiR no results reported 

t§nkin$_inflisatea_:esul£s_are_hiased_lau._ea_. 

aaacrivz SILICA satisfactory, well done 

NITRAIE + NITRITE satisfactory 

ztuonxns
A 

flagged very.high-on samples 6,7,8, and 9 

nissonvsn 0RGANIC»CARB¢fii no results reported 

L060 L060
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LAB APPRAISAL FOR LRTAP siunr Nos 8 

roux LAQORATORY no. IS: €éé¥__LQfil:_____ 

APRfL 29, 1985 

PARAMETER conuturs / 

CALCIUM satisfactory on the h results reported 

MAGflESIUM satisfactory on tbe 4 reeglts reported" 

SODIUM 
II II II II II II II II II II 

POTASSIUM' 
II II II II ll II II II II II 

CHORIDE I;C 
n u II vi u n 

CHlORIDE NON I.C 
II II II II 

SULFATE I.C. 
II II II 

SULFATE RUN I13 
II II II II II II 

éRAu'AcIDIIY 
no results reported 

ACIDffY TO PH 8:3 ’ 

to results reported 
¢<m;{~.w.t Efiiii 

I‘ I‘ 

-P° *°?“1t3.§FP9IF¢d 
GRAN ALKAIINITY 

no results reported 

PH 
satisfactory'on'the 4 results reported 

SPEQLFIC CQHDUCTIVITY ' 

satisfactory on the 4 resuits reported 
COLOUR 

no resqlts reported 
REA§T1VEI5ILICA 

no results reported 
NITRAIE.+ HITRIIE , satiefaetory an the £ reéuits reported . 

FLUORIDE “ 
no results reported 

Dl55°LVED’08GANIC.GA830N' no results reported 

L061. ' LQ51"’



APRIL 29 1985 
‘LAB APPRAl5AL FOR LRTAP STUDY N0. 8 

YUUB LA§QK§IOR¥ N0; I E°§Z1m" 

PARAMETER _u ,CflHENTS . 

CALCTUM satisfactory; 

rrv 
rslum

, 

§‘a1:is£a¢:a~.-15*, 'vé11 dohe 

sonnm 
* ‘ 

satisfactory 

POTASSIUH s.a.1.=i.sfa=!;.0ry' 

CHLORIDE Ir-‘C flagged high on sample 9 

CHLORIDEJNON flagged high on sample S 

sum-"ma 1.c. éatisféétory 

SULFAIE NON éatisfactory 

GQAN ACIDIIY ac ‘results reported 

ACffiTTY T0 PH all regults are flagged law nr very low 
rapkigg1indicages results are b1ased low 

TOTAL“ 
no results reported 

_ 

IN 

GRANALKALINI 
no results repdrtefi u 

Hi flagged vgry high on saple 10 

SPECIFIC CONDU saiisfactbry, W211 done 

COLOU3_ f-laggea very high simple 5 

HEACTIVE"S1L slaggea '€ref3"i"hig'h' an saiiple 1» 

fiITRAIE‘§ HI althnush-.n°r_ resulis’ are ‘flassed 
ranking indicate; rqqp;t§_are p 

iiubiiii
' 

- iflggggd,very high an saples 9 

DISSOLVED-ORGAN éatiéfhctaiy; wéll dofie‘ . 

L06? 

and 10
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Yolm» LABORATORY so . 1s'= 1°63 

PARAMETER 

CALCIUM 
'8 of 10 results reported are flagged high or 
very.high , ranking indicates results are 
biased high 

MAGNESIUM 8 results flagged very high ranking 
indicates results are biased high 

soniun flagéed high on samples 3 and 7 

1>o'rAss1u}i flagged high on sahple 10 

CHLORIDE 1.c
A satisfactory, well dooeiiv 

QHLQRlPE NON I;C satisfactory, well done 

' 

SULFATE 1.cy. satisfactory 

SULFATE NON I.C satisfactory 

GRAN ACIDITY flagged very 13¢ on sample 2; flagged low on 
saoples 3,6,8,l0. flagged high on sample 1 

ACIDITY T0 PH 8.3 6 results sre flagged lei 1 

ranking indicates results are biased law 

TOTAL ALKALINITY satisfactory, qell done 

cm ALKAL_INl_1'Y flagged low on samples 357, and 9 
ranking indicates results are biased log 

PH
. 

4 results flagged very high and 2 result flagged 
high. raaking indicates results are biased high 

SPECIFIC CONDUCTIVITY although no results are flagged ranking indicates 
results are biased slightly high '-. ‘ 

conoxin satisfactory, well done 

I. . i. ].sy> 1. 1 1 

RBACTIVE SILICA satisfactory, well done 

urnmrr. + although no-results are flagged ranking_indicates 
results are biased low ‘ ’

» 

_ 

rtfloallis
C although no results are flagged ranking indicates‘ 

results are biased low _ . 

- DISSOLVED oacsmc cmson ~satisfactory, well done 

L063 »L063»
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~ I . APRIL 29, 1985 
LAB" APPRAISAL FOR LRTAPV STUDY N0. 8

' 

YOUR LABORATORY NO. IS: . I QQQ - 

PARAMETER CUHHENI3 

CALCIUM 
flagged low on ample 1 and very low on 
ssmples'9 and 10 » 

Hscntslnu flagged high on samples 3 and 4 

SOD1fiM ‘ flagged very high on sample 9 and high on 
samples 2 and 10. Ranking indicates results 

1. 
1 

I.
I 

POTAS$lUM’ 
satisfactory, well done 

CHORIDE'I;C {lagged very high on ssmle 9 and 10 
ranking indicates results are biased high 

Estonia: non 1.c no results reported 

SULFAIE I.C. satisfactory 

SULFATE NON I.C no results reported
\ 

GRAN ACIDITY no results reported - 

ACIDITY TO PH 8.3 no results reported 

inter ALRALINIT! no results reported ‘ 

GRAN Aréirxfiirxdd
H 

no results reported 

PH . 

satisfactory, well done 

SPECIFIC‘CONUCTIV1TY satisfactory, well done 

COLOUR no results reported 

xslcrrvs SILICA 
d M 

no results reported 

HITRATE + NITRITE ‘flassed very high an sample 3 - This may be e 
reporting error, rsnking'indzeates results 
§I§_bieE§d_hi8h - ~e 1 --»~ - — 

FLfl0RIDE no results reported 

nzssonvsnvosssnrc cassou no results reported 

I064 L064
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APRIL 29, 1985 
. ma APPRAISAL FOR mu s'run¥_ no. a 

gg L066 YOUR LABORATORY 

PARAMETER 

. IS: 

- COMMENTS - 

CALCIUM 
flagged very high on sample 7 

MAGNESIUM satisfactory, well dohe 

Asonnm 
satisfactory, well done 

POTASSIUM 
satisfactory, well dope 

canonmz i.C 
satisfactory; well done 

CHLORIDE NON IQC 
no results reported 

SULFATE I.C. 
satisfactory 

SULFATE NON I.C 
no results reported 

A emu ACIDTTY 
insufficient data 

ACIDITY TO PH 8.3 flagged low on sample 1 
flagged.highon samle 5 

TOTAL ALKALINITY 
uh results reported 

GRAN ALKALINITY 6 results.arereported,sample 1 and 9 are flagged 
high saples 3,4,5, and 6 are flagged very high 

[J . i. H] 1.. 
i 

1..
_ 

PH satisfactory except for high result on sample 8 

SFECIFIC CONDUCTIVITY satisfactory 

‘$19’!-OITR
' no-results reported 

KEACTIVE SILICA no results reported 

HITRATE + QITBIIE satisfactory, well done 

FLUQKIDE . no results reported 

DISSOLVED ORGANIC CARBON no results-reported_. 

L066 » L066 '



APPIX III: GLOSSARY OF TERMS 

Reference:_. "1983-ASTM -Volume 11.01 water 1,‘ Sect-ion II, pg D4210—83



GLOSSARY OF Ussn IR gran » 

EVALUATION OF IRTBRLABORAIORY RESULTS 

Satisfactory: Quite acceptable, "good results . 

Erratic: A set of results for a given characteristic is deemed 

erratic when both high and low flags are assigned. 

Qut of Control: An analytical system is said to be out of control 

when it has demonstrated the ability to perform adequately and 

produces an extreme result or results. For an example, consider this 

set of results obtained by laboratory #3 on total phosphorus for Study 

#24.
V 

Sample “Os \ 
Reported Value . Median Difference 

' “9 “ ' 

-.5 

®~40\U\PLnh3w 

n;m\n¢~m 

. 

.

. 

m 

u1w L»5 
e 2T -1 

__8 O . 

r 2T -.5 
4 

9 8 l 
" 

‘ i» 28 28 0 
18 17 l 

9 23 23.7 -.7 
10 16 1 

ll 
15 

as 35.8 — 
78

M 

MW 
12 7s .1 - 
13 

H as 59 * - 
14 no 90 

Givens the “excellent results obtained on samples 1 through 13; the 

result on sample 14 indicates that the analytical system was out of 

icontrol. ' ' 
- 

V r'
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Bias: A set of results is said to be biased when the set exhibits a 

tendency to be either higher or lower than some standard — the 

standard which has been used in the analysis of our studies 

thus far has been the performance of all other participating 

laboratories. The ranking procedure employed in testing for 

T bi-as is described in 'W.J. Yo'uden's paper, "Ranking Laboratories 

by ,Rounde—Robin Tests from Precision Measurement and 

Calibration, H.H. Ku, Editor, NBS Special Publication 300 — 

Volume l, U.S. Government Printing Office, Washington, D.C., 

1969. In this paper, Youden establishes the rationale for 

evaluating laboratories‘ performance by ranking result-s. In 

our use of the procedure there is about 1 chance in 20 of 

deeming a set of results biased when in-E_a'ct1 it is not, that 

is,1G= 0.05. ~ '
" 

W: A _"W" code is used with a- reported result when no measurement 

was possible due to no response of the instrument to the 

sample. The "W" is preceded by the smallest determinative 

division ith-at can be used in the units used‘ in reporting. 

Z: The "T"'code is used with values ‘between the Criterion of 

Detection and the "W" value; The Criterion of Detectionis 

commonly "thought ‘of -by many as the '1im-it of detection. _ 

Lower l'imit' for Use of Basic As'sceptable- Error, Basic Acce'ptableE"rror; 

and 'Co.nc.ent.rat:i0n E,rr.or Iencr.ement= _ 

V» - - 

_

T 

- ‘Theseterms define, the acceptable -difference from theamedian of 
‘ "results, (target-~ value) that is allowed, without a result ‘being



Y flagged either low or high. For a sample whose target value is 

at or below the lower limit for use of basic acceptable error 

Jthe basic acceptable error is used to determine the range of 

acceptable deviations. 
' 

‘_ 

For example: Suppose that the lower_limit for use_of basic 

acceptable error has been -set at l0 ug/L and the _basic 

acceptable error is 1.0 ug/L, if a target (median) value for a 

sample is 5 ug/L, then any reported result within the range 5 i 

1.0 or 4.0 to 6.0 u/L would be considered acceptable. 
" Since for almost all substances it appears thatv the 

variability of. results increases in concentration, an allowance is 

made for the increased variability for those samples whose target 

values are above the lower limit for.use of basic acceptable error. 

The allowance is‘ added to the basic acceptable error, and it is 

calculated by mmltiplying the concentration error increment by the 

difference between he target value and the lower limit for use of 

basic acceptable error. 

For example: If a target value for a sample is 2l‘ug/L, and 

the lower limit for use of basic acceptable error is 10 

ug/L, the difference _between them is 2lA - -10 l= ll pg/L. 

Multiplying the difference by the concentration increment, 

ll Hg/L x 0,10, gives 1.1 ug/L to determine the acceptable 

difference 2l.0y i 2,1 or" l8.9v to 23.l u/L would be 

considered acceptable and would not be flagged.
A



In general, the values chosen for.the basic acceptable error 

and the concentration.error increment are selected so that several of 

the participating laboratories will have demonstrated the ability to 

do the analyses satisfactorily. In a sense the values represent state 

of the art for analysis of the round robin samples. .

i 

Elgg; A result is flagged high H when its value is greater than the 
' median (target) value plus the acceptable difference but not 

greater than the median plus 1.5 times; a result greater than 

I.5 times the acceptable difference is flagged with VH. 

Similarly, a result less than the median minus 1.5 times the 

acceptable difference is flagged L a lower result is flagged 

Y"-', " 

Acceptable Difference or Acceptable Deviation: 
_

7 

The absolute values of the maximum difference-between a result 

and the target value which-will not be flagged.
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