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EXECUTIVE SUMMARY
\ 

Q 
.' 

» 

T 

The Canadian LRTAP program- (long ‘range’ transport of 

atmnspheric~ pollutants)' involves many’ different laboratories which 

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 compar- 

able between laboratories and that laboratories have produced data in 

a controlled. and unbiased manner. This report describes the ninth 

interlaboratory study_that addresses these issues. .

» 

' 
' This study consisted of 10 water samples and was distributed 

to 43 laboratories who were requested to analyze fort 16 different 

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

method of .Youden.~ 
I 

Results which deviated significantly from 

interlaboratory sample medians were flagged. _ 

' 

_

' 

' This» report is ‘a compilation =of -results -received rand 

evaluated. The individual laboratory appraisals provided to partici- 

pants in. July 1985 are included. The 'evidence on study "to study 

performance provided in this report indicate several laboratories are 

improving and" a few are .dec1ining . Approximately 20% of the 

laboratories" have major problemm- while labout 40% are satisfactory. 

The remaining 402 laboratories have moderate or average performance in 

their peer_group. , 

"H " V i 

‘_ r 

‘l 
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ABSTRACT 

This report is a compilation of results received and evalu- 

ated for LRTAP interlabor-atory study L-P9. The report includes all 

laboratory specific appraisals that had been provided earlier (July 

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

of 10 samples of which five were natural waters-derived from LRTAP 

watershed programs or precipitation networks. Two samples were 

distilled water synthetic references and the other-sf were dilute‘ 

natural surface waters. The tenth sample was excluded because of 

laboratory contamination‘. Laboratory data sets were appraised for 

bias by the ‘rank order method of_Youden-. Individual sample results 

were flagged if they deviated significantly from interlaboratory 

median values. The parameters included Ca, Mg, Na, K, Cl, S0,‘, 

acidity-, Gran acidity, total alkalinity, Gran alkalinity, pH, specific 

conductance, colour, reactive. silica, nitrate plus nitrite, ammonia 

and total Kjeldahl nitrogen. Included in this report is a brief 

comparison of bi-as and flag frequency for each participant in the 

seven similar studies completed to date. A brief statement on 

laboratory "performance as being either satisfactory, moderate oripoor 

is given for 52 different LRTAP laboratories.’ ‘

ii
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181800061108 

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_inter+ 

laboratory 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, » 

' 

V ~ 

'

' 

Background of Study 

_ 

This study was organized during the fall and winter of 

1984—85. It was distributed to client laboratories in April 1985 and 

had a May 1985 deadline assigned, Not all participants reported on 

schedule. The appraisals in this report were providedi to each 

"participant in July 1985 and 'reflect“ laboratory performance during 

that] time frame: “Apriljv198S "to June 1985. All laboratories who 

exhibited bias or eratic results have hopefully taken internal action 

to review and correct their measurement process. '

.

\
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Release of Laboratory Codes 

- Laboratories that participated in this study are identified 

by their‘ affiliations at the end of this report. The individual 

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

laboratories‘ coded .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. 

Desi-gt of the Stud; 

The study comprized 10 different water samples distributed 

to #3 laboratories; The samples are described in Table l. Several 

were recycled from an earlier study. Their inclusion has merit as 

they assist in verifying stability and allow individual laboratories 

who exhibited poor results to update and verify performance. 

Preparation’ofg$amples 

Test sample bottles for this study were 500 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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rinsed and then thoroughly rinsed with distilled water. They were 

then filled with distilled water and stored 1 to 50 weeks before use. 

_ 

Forty-litre aliquots of stock -samples (see Table 1) were 

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

in permanent storage at 4°C. The bulk water was thoroughly mixed with 

a high volume pump before syphoning. The 40 L substocks were again ' 

mixed vigorously and 400 mL units serially transferred to the clean 

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

to the participants. ' 
* “ ~ -

T 

TABLE 1. Test samples used in Study L-9 .
. 

Sample Internal Descriptifln Previous Use 
Number - Code ' 

' ' 
' (Study — Sample No.)

, 

. _ \ 
. 

' \ 
' 

-

' 

'1 ' LR-SSW—0l KEJJIrNova~Scotia Surface Water L5-1' " 

LR-SSW+03 Quebec Region Surface Water L5~3 - 

LR-PRC-02' CCIW Precipitation L8—@,<;gig>44J4S%v3M?{
A 

T Qua.) ‘ 

.

* 

LR~PRS=04 High Sea Salt Precipitation L8—7' - 

LR-PRH—0l; Precipitation (composite) L4—9, L5—5 

6 CM-IONF94 Synthetic CRM-Highly Coloured L873
_ 

7 LR—IJC-24'.Mixtute of Distilled Water, IJC 50#2c ' 

' 

g g g 

,Lake Ontario and Lake Superior water 
'8 LR—IJCr25' Mixture of Distilled Water, ' 'IJG 50#3 

~ ~ 

n ivLake Ontario and Lake Superior water ._=‘ ~ »'
A 

».9 cM+1oN-91 can - Synthetic ‘ -~ T L1-11, L3—5, - 

_. 
' 

s 
~ 

' 

. 

- 
n L4-10, L5-9, L8~l,
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Evaluat _. , 
ion of Data 

Interlaboratory data sets were evaluated for bias by the 

nonparametric prank 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 a laboratory set biased 

when it is not. 
-V In addition to bias, results on each individual sample were 

. 
V

Y 

evaluated by flagging results that deviated significantly from the 

interlaboratory medians. This process is described elsewhere (study 

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

are found in Appendix I. » 

_ 

pi i 

4 
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—1 and L—2 and may be 

found in a recent ASTM Standard Practice (6). 

RESULTS AND DISCUSSION 

General 

"Laboratory ‘results, brief_ method statements, bias and 

assigned flags are provided in Appendix I. Laboratories that were



esp 

assigned bias, are 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 

s‘ The procedures used for flagging an individual result and 

for discerning‘ a -set of vdata .as biased is described elsewhere 

(2, 4, 5; 7). A brief description is also given in Appendix III. 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 2 were informed when appraisals were 

mailed' that some review was perhaps necessary and that rcorrective 

action was in order. Table 3 lists the relative performances of the 

participants in_study L—9. * 

V ' 

‘
s 

Comparison of Results to Earlier Studies 

g 

'_ fA summary of median-values between laboratories is given in 

Table 2. ‘»These values are abstracted from Appendix I.’ Several of



TABLE 2,. Comparisdn of Laboratory Performance (Study L-9) 

Lab 
Bias Flags 

Code No. of Not of Percentage No. of No. of Percentage Sum of 
Parameters Parameters of Result Flags of Z Bias 
Analyzed" Biased Parameters Ranked Assigned Results and Z 

» 

" Biased . 
Flagged_ Flags 

(Z) (Z) Score 

Comments 

L002 
L003 
L004 
L006 
L007 
L013 
L014 
L016’ 
L020 
LOZOB 
L021 
L022 
L023 
L024 
L025 
L027 
L029 
L030 
L031 
L032 
L042 
L043 
L045 
L046 
L048 
L049 
L050 
L052 
L057' 
L061 
L052 
L063 
L066 

17 ' 

. 146 10 . 24.4 
14 

_ 

108 3 . 1710 
3 15 

A 

. 126- 11 . 22.0 
14 
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. 126 9 . .21 
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o\ 
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a~u|ua 

L» 
' 9 . .3 .81 14 . . 

1 

10 . 84 2 " _. well done 
14 1 

‘ 

. 114 20 . . 
'

. 

10 V 

80 5 

15 . 126 18 . . 

3 . 
* 27 ‘ 

1 A. 

0- O\ K» 

U0 \l Q 
11 ~ . 89 5 . 7. well 

3 
15 . 117 30 . . 

done 

15< 
' 

. .124 
. 18 . . 

13 .. 117 3 1 

. 1 

11 . 94 . 17 ’.. . 

16 ' -I 9 ~. 
1- 

14 - 

. 112 2 ~ 

. . 

58 

well done 

well done 
s' 

- 

1 

. 
» 5 

< 15 . 125 3 . 

17 
' 152 15 . . 

6 . 
- 54 . 12 _. ** 

well 
poor 

U‘! U1 Ln 

4 36 0 
13» 1 

_ ; , 102 22 
_ 

an," . 

151 128 4 23 
16 13 . 

14 -121. ' 20 
5 45 11 ** 

15 
'1 

1 1 119 32 
9 80 " 10 

_ 

'

. 

12 
' 36 0 

.15 . 126 1 34 poor 
19 157 . 19 - -. 

13 
‘ 104 -' "5 

done** 

Ffi ‘W <1 ua 
am 

c> 

134 

A well done** 

r-j N |-- NN O\ 

Note: 

id: < 

Tiahdratories L045 and L062 flerformed pborly_compared to the rest of the laboratcries 
in this study. The managers concerned are urged to review their measurement systems 
and, if necessary, discuss their perfcrmance with the users of chexr data. 

Limited participation, i.e. results were submitted for fewer than five samples and/or 
less than eight parameters. - A



7 

TABLE 3. _Re1ative Performance (Study L-9) 

Lab Code Score (Z) _ Score (Z) Lab Code 

L061** 
L043** 
L013 
L024 
L021 
L029 
L027 
L03l, 
L048 
L016 
L003 
L066. 
L030 
L006 
L004 
L063 
L002 

-0.0 L014 24.6 
0.0 L023 ‘ 27.8 

' 

2.3 L007. 28.3 . 

4 
' 37.0 2.6 L020B 

5.6 L046 38.0’ 

8.9 L022 38.9 
12.5 L032 39.3 

' 15.7 L020 . 40.9 - 

16.0-_ L050*# 44.0 
16.3 ' L049 s 45.0 
~l7.0 - L025 . 45.3 3 

20.2 4 
L057 45.8 

__ 21.1 L052 46.9 
. 21.3 L042** ’ 55.5 
22.0 L062 60.3 

e 

' 22.6" L045 67.7 
24-‘.4

A 

Maximum Score =' 200% (all parameters biased and all results are 

Note: 

1':*
, 

4 flagged); refer co Table 2. '

. 

Satisfattory + well done: if the score is less than 10_, 

Satisfactory;i if the. score - is_ less than 25. 

Moderate: if scores are >252 and <60Z. 

Poor performance;‘ if the score is->602. 
Scdre equals the sum of Z_bias and X flags. 

Limited participation, .i.e.' results were submitted_ fer fewer 
than five samples and/br less than eight parameters. 4*
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these samples were recycled from earlier studies. A comparison of 

study to study-interlaboratory median values is given in Tables SA, SB 

and SC . Overall the agreement between studies is very good, and this 

helps to 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 concentrations and the 

differences between laboratory methods and measurement procedures. 
A 

The influence of colour (refer to Table 4) on both sulfate 

and chloride is apparent in sample 6. The chloride IC results for 

these samples differ from the colorimetric method by about 0.5 mg 

Cl/mL (102). The influence of colour on sulfate is somewhat larger. 

The sulfate IQ result was 1 mg S0“/L (362) lower than the colorimetric 

method. 

Performance of Laboratories 

A laboratory that analyzes all samples and most if not all 

constituents can be viewed as very satisfactory when no bias is dis- 

cerned and it provides results that are not flagged. Unsatisfactory 

or poor performance can be identified if a laboratory has an extreme 

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

reports on studies L-S and Lé6, -

. 

Given 'in Table. 6 is a sumary of the‘ frequency in which 

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

frequency for study L-8 are abstracted from Table 3 and provided here
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for comparison to earlier studies. The frequency which is suggested 

as 'acceptab1e» for a single‘ study was given in an earlier report 

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

Satisfactory if Z bias is <15 and Z_flags <10 

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

Poor if Z bias is >35 ad Z flags >25 

-The above criteria for single study performance was used in 

Table 2 and Table 6 to alert the laboratories underlined that problems‘ 

of bias or precision required their attention. 

._ ,To' simplify. the -overview ,qf laboratory -assessment lthe - 

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 that are leither 

satisfactory, moderate or poor;
‘ 

Satisfactory if'Z bias + Z flags <25Z 

Moderate ~ »if Z bias + Z flags >252 or <60Z 

"Poor is if Z bias + Z flags >6OZ 

A Them above approach,' although simple ghas merit in ’that 

laboratories designated as poor do indeed have difficulties in being 

comparable with their peer group; This comment_may be verified by
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detailed scrutiny of the raw data (Appendix I) 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 who are 

identified as satisfactory. These satisfactory laboratories are 

consistently found unbiased and are sufficiently precise to escape 

frequent flagging . 

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 I). Users of data may 

indeed be rewarded by a poor lab‘ being ab-le to perform consistently 

very well on only 2 or '3 oft these ~14 parameters. Users of data and 

program managers should review all details before reacting. These 

external details on laboratory quality are found in Appendix I and II 

of all study reports. Another issue to recognize is some laboratories 

were discerned as biased yet "had no single result flagged. This 

situation occurs if the flagging criteria is perhaps too loose and 

when a precise laboratory has but a small systematic error. The 

magnitude of the bias maybe minorlforthe demands of the users of 

data. This is an issue that requires consultation between the user of 

data and his client laboratory. V
, 

Oh an over-all basis this study was rather well handled by 

the participants-.. .Several are §_hdWi.fl8- imP1"°"ement5' This may reflect



l5 

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 7. This table 

sumarizes the average performance from studies L—3, 4, 5, 6; Brand 9 

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 63. Summary of Study to Study Performance 

’; Average A Numbe: 1 Average_ Number 
of Lab Score of 4 Lab - Score 

Code. (2)1 .Studies ,.Code (Z) Stud1es 

L029 .]- . 

L012“ . 

L013 - . 
L061 _. 
L019 J 
L053 ' 

L051 " 

. 7 
LO536 - 

'
1 

L024 H ._ 
L048» ' 

1 

. 
~- 

L023 * 

. . 

L003 , f 
L009 _ 

; 

. . 

L030 ' 

~
. 

O-It-II-In-IO-I0-10-10-lb-90-1 

oom00~|\1\|J>J>uo-unmwo 

C><D\0 

G>~4\O 

uuh-¢~h—<Dlv 

C> 

L031A 
_ 

_-13. 3 

L041 ' 

20. - 

""§l\I 

L027 . - 20.6 _
2 L066 f- '21. 

L002 
V 

22.5 
L043v 23.0 
L025 24.4 ~ 

L005 25.0 
L014 25.3- 
L020 _26.1 
L032 30.6 
L064 .31.1 . 

//L045 33 
L033 37 

~/L011 3s 
"L063 39 
L062 .41 
L004 42 
L050. 

A 

43 
L016 44 
L010 - .45 
L057 45 
L052 

‘ 46 
L007 47 
L049 ' 49 
L046 50 

52 L006 
_

- 

L02lAV “ - S2 
L042 7.- 63 
L022‘ 

_ 

65 
_LO2lB L 67 
‘L06o." 69 
~L056 72 
L044 73 
L018. 76 
L040 77 
L054 88 
L028 107 
L059‘ 130 

3
7
8 
9
2
5
6
6
7 
8
9
3
3
1
0
7
6
0
4
7
7
4
5
0
8
6
S 

I-ILnUI|\Il-‘IQ!-'U\hJ\lUIU\C\O\¥>O\i—'\lUIO\O\O\-‘>1PUI-|>\l 

Note (1) Maximum average score is 2002 (all-parameters biasei and all 
ranked results ere.flagged) 

Y2) Average scores are abstracted from Table 6A. 

Satigfactory (well done) 
Satisfactory 
Moderate or Average ' 

Poor (or very-poor) I 

BCOTES 
BCOYES 
BCOTBS 
BCOIBS 

bf 

of lees than 152. 
of less than 252. 

less than 602; or Over 252. 
of over ' 

“ 602.
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RESULTS REPORIED'- INTERLABORAIORX STUDY L—9 

consrxruzli A 

’ 

i 

A 

A max 

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

Magnesium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 

Sodium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A 7 

Potassium ..v . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 

Chloride'(IC method) .c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13 
Chloride (non—IC methods) .; . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 
Chloride (all methods) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17 

Sulfate (IC method) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A21 
Sulfate (non—IC methods) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -23 
Sulfate (all methods) ‘ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 

Gran Acidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .29 
Acidity to pH 8.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
Acidity (all methods) ., . . . . . . . . . . . . . . . . . . . . . . . . . . . » . . . . .. 32 

Gran Alkalinity .....- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34 
Total Alkalinity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 36 

pH - 

. . . . . .; . . . . . .,.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 38 

Specific Conductance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41 

Colour .=....,., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44 

Reactive Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 46 

Nitrate plus Nitrite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-. 48 

Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . ... 51 

Total Kjeldahl Nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-. 53

f



Sample 10 has been excluded from the evaluation process and 
» "no results for this sample appear in the attached data files 

' Several laboratories seem to have received different waters 
for sample 10 and therefore results could not be compared.

_
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" "V 4 .T-, July 175.1985 

LAB APPRAISAL FOR IRIAP STUDY NO- 9 ‘- -’. 

Your Laboratory Ho. is: L002‘* 

Parameterf ' Comments;_ 

vCa1cium ' 

A Magnesium 

Sodium - 

Potassium ’

- 

Chloride (I.C.) 

‘ Chloride—(Non»I-C,) 

» Sulfate (I.CL) ~ 

» Sulfate (Non I.C.)
A 

Gran Acidity 
A

: 

' Acidity to PH 8.3 i 

- Total Alkalinity_v, 
' Gra Alkalinity _

' 

1 

~Specific Conductivity - 

~Colour‘ . 

A 

-

i 

' Reactive Si1iea;" 

Nitrate + Nitrite 

j 
Ammonia " 

_'I ' 

= Total Kjeldahl Nitrogen 

Although no results are flagged, tapkihg. 
indicates results are biased low. A

. 

Six of the nine results.rePorted are ' 

flagged low or very low. Ranking ' 

indicates results are biased.low. 

Satisfactory,.well done. A 

Satisfactory; 1 
. 

=. 

Although no results~are.flagged; ranking 
indicates results are biased.low- _. 

A

- 

Satisfactory." V 
~ 5 

Satisfacotry. - »_
_ 

. .Flagged very high on sample 6,§v 

No results reported; _' 

Two of the three results are flagged.low.' 
I 

_
. 

satisfactory; well done. 

No results reported.. 

Satisfactory; well done,
y 

Flagged very high on sample 5. 

Satisfactory. - 
'

' 

Flagged very low on sample 2. 

-*$s¢i.sf.~'<1.==<>.1'>'4»" 
‘

‘ 

Satisfattory;; A 

. , 

AIchoush'§o results are flagged,'raukihgi 
indicates results are~biased~low.>' ~ 7 

PVLOOZ
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- . July 17, 1985 

LAB APPRAISAL FOR ISIAH STUDY D. 9' 

Your Laboratory lo. is: L003 

Parameter
‘ 

' Comments 

Calciu 

Magnesium 

Sodium 

Potassiu 

Chloride (I.C.) 

Chloride (Non I.C.) 

sulfate (1 c.)
i 

Sulfate (Non I-C.) 

Gran Acidity ’y 

Acidity to pH 8.3 Y 

Total Alkalinity 

Gran Alkalinity 

PH_ 

Specific Conductivity 

Colour 
A 

v

- 

Reactive Silica 

Nitrate + Nitrite - 

Ammonia -
- 

Total Kjeldahl Nitrogen 

Satisfactory. . 

Satisfactofy.~ 

Satisfactory. ' 

Although no results are flagged, ranking 
indicates results are biased low-'

_ 

No results reported.~ 

Satisfactory. * 

Satisfactory. __m 

Flagged high on sample 6. 

No results reported.
' 

No results reported. » 

Although no results are flagged, ranking 
indicates results are biased low. A‘ 

Satisfactory on the three results 
reported. ,

1 

Satisfactory, well done. 

Satisfactory, "=11 d°"e- 

Three results are ranked. Sample-2 isio 
flagged low and 1 very low. 

Satisfactory. 

Satisfactory. 

No result reported,~ 

No results reported. 

- L003
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_ 

» = -_ July 17, 1985 

'LAB APPRAISAL FOR IRIAP STUDY R0. 9 s 

‘V 

Your Laboratory Io. is: L004 

- Parameters . 

A Comments 

Calcium .

1 

Magnesium 

Sodium 

Potassium 

Chloride (I}C.) ; 

Chloride (Non I.C.)' 

Sulfate (I.C.)
V 

Sulfate (Non I,C.) 

Gran Acidity ' 

“Acidity'to pH 8.3
u 

Total Alkalinity 

Gran Alkalinity 

PH-' ~ 

Specific Conductivity 

Colour 

Reactive Silica 

Nitrate + Nitrite 

Ammonia - _ 

Total Kjeldahl Nitrogen 

No results reported. . 

Although no results are flagged, ranking 
indicates results are biased loy.

V 

Satisfactory, 

Flagged low on samples l, 4, 6, 8 and 9. - 

Ranking indicates result are biased low. 

Satisfactory. ' "- * V 

Satisfactory; 

Satisfactory. -» V 

Flagged very high on»sample-6._"4 

No results reported; » 

.

A 

No results reported. 
A 

>- 

Although no results are flagged, ranking . 

indicates results are biased low. 

Satisfactory] A" ' 

__ '_ 
"

i 

Flagged low on samples-1,-2 and 7,_ 

Flagged very high on sample 1. * 

Flagged low on sample l.s Ranking 
indicates results'r biased low. 

Satisfactory. ~ 

Satisfactory{ 

Satisfactory; 4 

Nolresu1tsHreported,' 

A L004‘-



July 17; l985 

isrrmsm. ron ram STUDY m. 9 F 

Your Laboratory lo, is: L006 

- Parameter Coments - 

Magnesium
g 

Sodiu 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I.C.) 

Sulfate (Non '1.c,) 
_

- 

Gran Acidity W 

Acidity to pH 8L3 

Total Alkalinity 

Gran Alkalinity A 

PH ' 

Specific Conductivity 

Colour. 

Reactive Silica 

Nitrate + Nitrite 

Ammonia i 

Total Kjeldahl Nitrogen 

~Satisfiactory. 

Satisfactory. 

Satisfactory. 

Flagged high on sample 4} 

s Flagged high on sample 8 and very high on 
sample 6.- 

Satisfactory. 

Flagged high on sample 4 and very high on 
3, 5 and 9. Ranking indicates results are "' 

biased high. 

Flagged high on sample 

No results reported 

. No results reported 

Flagged high on sample 

Nb results reported 

Satisfactory, well 

Satisfactory, well 

No results reported 

Saris fact-01*? - ' 

Satisfactory. 

Although no results 
indicates results a 

lsNb results reported 

done 

done

c 

‘are 
re b

O 

6. 

3. 

flagged, ranking 
iased low.

' 

L006



_ y 
- July 17,_19ss 

LAB APPRAISAL won LBIAP srunr no. 9 V 

' ’ ~" 
_ 

Your Laboratory Io. is: .L007 ~ 

tParameter Coments ' 

Calcium 
, 

Flagged low on sample 1. 

Magnesium Satisfactory. - - 

Sodiu Satisfactory; .’ 

Potassium ' Although no results are flagged, ranking 
' 

’ indicates results are biased high.' , 

“ Chloride (I.C.) i 
V 

» lSatisfactory- ' ‘ 

“ Chloride (Non I-C.) ‘ No results reported.‘ 

' *Sulfate'(I.C;), Va‘ Satisfactory. ;_ 

. Sulfate (Non I.Cr) No results reported‘. 

V 

l Gran Acidity.. - 

_ No results'reported, ‘ 

. Acidity to pH 8.3 >fN° results reported§‘ 

1 Total Alkalinity No_results reported;' 

Gran Alkalinity No results reported.
V 

pH' ’ 

» 
' 

- Satisfactory, except for low result on-w 
- 

, 
l sample 2. - "A V 

' a’Vl
- 

Specific Conductivityn‘ Six of the nine results are flagged low. 
~ 

*' Ranking indicates results are biased low; 

Colour - ~ 

. ‘No results reported. . 

' 

iv 
.“ 

Reactive Silica ~ Va No results reported. 

Nitrate 4 Nitrite' 
V 

Satisfactory.- 
’ Ammonia ' ~y l' 

» V .No results reported. 

Total Kjeldahl Nitrogen v.'~ No results reportedr 

-Pi L007 .



LAB APPRAISAL FOR LRIAP STUDY RD; 9 
Your Laboratory lo. is: L013 

July 17, 1985 - 

Parameterm Comments 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

-Sulfate (I.C.) 

Sulfate (Non I.C.) 

Gran’Acidity 

Acidity to pH 8.3 

Total Alkalinity-_ 

Gran Alkalinity 

PH 

Specific Conductivity 

Colour 

Reactive Silica 

Nitrate + Nitrite 

.Ammonia
V 

- Total Kjeldahl Nitrogen 

Flagged very low on samples 6 and 7. 

Satisfactory. 

Satisfactory, well done. 

Satisfactpr Y-' 

Satisfactory. '

_ 

No results reported. . 

Satisfactory. 

No 

No 

No 

No 

No 

Satisfactory; well done. 

results 

results 

results 

results 

results 

reported.' 

reported. 

reported. 

reported- 

reported. 

Satisfactory, well done 

No results reported. 

No results reported. 

Satisfactory. 

Satisfactory. 

No results reported. 

L013



- July 17, 1985 ‘ 

LAB APPRAISAL FOR LRIAP STUDY ND. 9 
Your Laboratory no. is: L014 

Parameter Comments 

Calcium . 

Magnesium 

Sodium 

Potassium ’

. 

Chloride (I.C.) V 

Chloride (Non 1.c.-) 

Sulfate. (1.c.-.l)
' 

Sulfate (Non I.C.) 

Gran'Acidity 

Acidity_to pH 8.3 

Total Alkalinity
p 

Gran Alkalinity ' 

PH
' 

Specific Conductivity 

Colour 

Reactive Silica. 

Nitrate + Hitrite 

Ammonia 

Total Kjeldahl Nitrogen 

Flagged high on samples 2 and 3 and very . 

high on sample 6. 
' '- 

Satisfactory. 

Flagged very high on sample 5. 

Satisfactory. . 

Satisfactory. 

No results reported. 

Flagged high on samples 1 and 5. __ 

No results reported. 

No results reported. 

N0 results reported} *

N 

Flagged very low on samples 1 and 4. 

Flagged very low on sample 1. 

Flagged very low on sample 1, low on 
sample 4, high on 9 and very high on 3. 

Flagged high on sample 5 and very high on 
sample 1. ' ‘ -_i 

No results reported. 

Satisfactory;- 

Satisfactory." 

Satisfactory. 

Flagged high on sample 4 and very-high on 
samples 3, 5 and 9. Ranking indicates ' 

results are biased high.. . 
_ S 

. <LO14 ’



July 17, 1985 

LAB APPRAISAL son LBIAP stunt no. 9 
Your-Laboratory Nb. is: L016 

Parameter Comments 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I,C.) 

Sulfate (Non I.C.) 

Gran Acidity [ 

V( 

Acidity =9 pH 8.3 

Total Alkalinity 

Gran Alkalinity - 

P5 N 

Specific Conductivity 

Colour i 

Reactive Silica - 

Nitrate + Nitrite 

Ammonia 

Total Kjeldahl Nitrogen 

SatisfactorY 

Flagged high on sample 8 and very high on 
sample 7; Ranking indicates results are 
biased high 

Although no results are flaged, ranking 
indicates results are biased low. 

Satisfactory... 

No results 

Flagged low on sample 6 

No results 

reported. 

repoted. 

Satisfactory.- 

No results reported. 

Satisfactory. 

Satisfactory.y 

Nb results reported. 

Flagged high on sample 
sample 3. 

No results 

No results 

No results 

No results 

No results 

No results 

reported. 

reported. 

reported. 

reported. 

reported. 

reported. 

8 and very high on 

- L016
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_ 

July 17, 1985 

' LAB APPKLISAL FOR LRIHP STUDY RD. 9 
V 

Ibr Laboratory lo. is: L020- 

Parameter‘ - Coments _

' 

Calcium 

"Magnesia 

Sodium 

Potassium » 

Chloride (I.C.)
_ 

Chloride (Non I.C.)'. 

Sulfate (I;C.) S 

Sulfate (Non I.C.) 

Gran Acidity 

Acidity to pH 8.3_ 

Total Alkalinity_l 

Gran Alkalinity - 

pH’. 
, 

... 

Speci£icfConductivity'" 

Colour "
. 

Reactiversilica 

Nitrate + Nitrite '

r 

Amonia‘ j 

TotaljKjeldahl=Nitrogen 

Flagged very low on samples 2 and 3. 

Satisfactory. 

Satisfactory. 

Flagged very high on samples 7 and 8. 

Satisfactory. 

Satisfactory. - 

Flagged high on sample 2; cg 
Z 

"i
A 

Flagged high on sample 6 and very high on 
sample V2. Ranking indicates resnlts are 
biased high. A . 

Flagged high on samples 2 and 7 and very 
high on sample 8_and 9. aRanking»indicates 
results are biased high.- " 

_ 

. 
‘pt 

No results reported. 

No results reported.g 

Flagged very low on sample 2. 

Flagged very low on samples 3 and 6 and 
high on~s§mples 7 and 9. '

l 

No results reported. 

No results reported.“ I _ 

; ‘ 

Flagged_high on sample 3.» Ranking * 

indicates~resnlts are biased-high. » _ 

Flagged very high on sample'4. *§anking 1‘ 
indicates results are biased high.- .:"’ 

Satisfactory. v~. '< ~“ ' 

Satisfactory. 

' 

L020
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\ 

LAB APYRAISAL FUR LRTAP STUDY ID. 9 
Your Laboratory no. isz’ L021 

July 17, 1985 

Paraeter Comments 

Calcium , 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I.C.) ~ 

Sulfate (Non I.C.) 

- Gran.§cidity » 

Acidity to pH 3,3 

Total Alkalinity 

Gran Alkalinity 

PH. 
Specific Conductivity 

Colour 
,

‘ 

Reactive Silica 

Nitrate + Nitrite 

V 

Ammonia 
S

» 

Total Kjeldahl Nitrogen 

sample 6. 
Flagged\very low on sample 3 and high on 

Satisfactory, except for high result on 
-sample 9. 

Satisfactory. 

Satisfactory.‘ 

Satisfactory. 

No results reported 

Satisfactory. 

No results reported 

Satisfactory. 

fie results reported 

No results reported 

No-results reported 

Flagged very low on 

Satisfactory. 

No results reported 

no results reported 

sample 3. 

Flagged low on sample 2. 

Satisfactory. 

No results reported. 

L021



=- 
, 

J July 17 

_ 

LAB APPRAISAL FOR LRIAP STUDY IO. 9 
“ Your Laboratory Io. is: L022 

, 1985 

Parameter " Coments 

Calciu 

Magnesium Eight of nine results reported are flagged 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.)
A 

Flagged very low on sample 4,_low on 
sample Stand very high on sample 7. 

low or very low. Ranking indicates 
results are biased low. 

Satisfactory. 

Flagged very high on sample 5. 

Satisfactory.lg V 

No results reported, 

Sulfate (I.C.) 
, 

4 
Flagged very low on samp1e_9. 

Sulfate (Won I.C.) 

Gran"Acidityl . 

Acidity.to pH 8¢3 

Total Alkalinity 

Gran Alkalinity ' 

PH " 

Specific Conductivity_ 

Colour‘ 

Reactive Silica Y 

Nitrate + Nitrite * 

Ammonia-4 ‘Y 

Total Kjeldahl Nitrogeni . 

No results reported. * 

No resu1ts_reported. _ 
-~ ~ 

Flagged very high On samples 7 and 8 

Satisfactory; A. '

V 

Nb results reported. 

Flagged very low on sample 7, low on 
sample 8 and very high on samples 1 

Satisfactory§_ - 

'

v 

Flagged very low on sample 6; 

Seven of the nine results ranked are 
flagged very low,“ Ranking indicates 
results are biased low. -l 

Flagged low on sample 3 and 9 and've 
"high-on sample 5= " ~*‘

_ 

Satisfactory; 

Satisfactory; M

0 

and’ 

ry 

L022



July 17, 198$ 

LAB APPRAISAL FOR LRIAP STUDY IO. 9 
Your Laboratory lo. is: L023 

Parameter Comments 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I.C.) 

Sulfate (Non 'I.C.) 

Gran Acidity 

Acidity to pH 8.3 

Total Alkalinity 

Gran Alkalinity 

Specific Conductivity 

Colour
' 

R_eactive“Sili_ca
' 

Nitrate-+ Nitrite- 

Ammonia_ Y 

Total Kjeldahl Nitrogen 

Flagged very low on sample 3, high on 
samples 1 and 2 and very high on samples 7 
and 9. 

Flagged very high on seven of the nine 
results reported. Ranking indicates 
results are biased high. 

Satisfactory. 

Satisfactory. 

No results reported. 

Although no results are flagged, ranking 
indicates results biased low. 

No results reported. 

Flagged very low on sample.6. 

No results reported. 

Flagged high on sample 8, ranking 
indicates results are biased high. 

Flagged very high on sample 6. 

Nb results reported. Y

' 

Flagged very low on sample 3. 

Satisfactory. 

Satisfactory except for low results on 
s&@Ple-l. - 

Flagged high on sample 5. 

Satisfactory. 

Satisfactory. 

Satisfactory. 
l \ 

L023



' 

A July 17, 1985 

LAB APPRAISAL FOR-LRIAP STUDY RD. 9 .

' 

Your Laboratory Io. is; L024 ' 

Parameter p 

Comments . 

- Calcium 

Magnesium_ 

Sodium
_ 

Potassium 
' Chloride (I.C.) i 

4 Chloride (Non I.C.) , 

~ Sulfate (I.C.) 

Sulfate (Non I.C.) 

~ Gran Acidity 

. Acidity to pH 8;3.'“ 

Total Alkalinity 

Gran Alkalinity 

PH <> 

_ 

Specific Conductivity 

Colour . 

- Reactive Silica -. 

. 
‘Nitrate"+ Nitrite

i 

- Ammonia “ 
,. I 

Total Kjeldahl@Nitrogen' 

Flagged low on samples 1 and 2 and very 
low on sample 6.’ 

. 

' 

A

- 

Satisfactory. 

Satisfactory. 

Satisfactory. 

Flagged very high on sample 8. 

Satisfactory."
p 

Satisfactory. - 

No results reported.- 

No results reported. . 

No results_reported.' 

No results reported. 

Satisfactory. 
_

v 

Satisfactory, well done. 

Satisfactory, well done. 

No results reported. _l 

Although no results--” f1agged;“ranking. 
indicates results are biased 1ow.", _ 

Satisfactory. -
t 

Satisfactory." 

Satisfactory- 

-F'L024.



» ~ e July 17, l985 

LAB APP!AiSAL FUR LRILP'$TUDY ID. 9 
Your Laboratory No. is: L025 Y 

'Parameter Comments 

Calcium 

Magnesium 

Sodium 

Potassium - 

Chloride (1,c.) 

Chloride (Non 1.0.) ~ 

Sulfate (1.c;._)' 

Sulfate (Non l.¢.) 

. Gran Acidity ~ 

Acidity to pH 8.3 

Total Alkalinity . 

Gran Alkalinity - 

PH 

' 

Specific Conductivity 

Colour 

ikeactive Silica 

s Nitrate + Nitrite 

.=Ammonia’ 

Total-Kjeldahl Nitrogen » 

Flagged low on sample 5 and high on 
sample 9. » 

Five of the nine results ranked are 
flagged very high- Ranking indicates 
results are biased high.

' 

Flagged high on sample 8 ad very high on 
sample 6.

' 

Satisfactory. 

No results reported, 

No results reported. 

Satisfactory. . 

No results reported. 

Satisfactory. . 

Although no results are flagged, ranking 
indicates results are biased low. 

No results reported. 

No results reported. S 

Six of the nine results reported are 
flagged high or very high. Ranking 
indicates results are biased high, 

Satisfactory, except for the high result 
on sample 5. 

No results reported. 

No results-reported. 

No results reported. 

SatisfactOf?. 

No results reported. 

.L025 

P
V

.
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, 
.July 17, 1985 

LAB APPRAISAL FOR I311? STUDY NO. 9 
Your Laboratory Ho. is; L027 

Parameter _Comments 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride (1..c.)'
i 

Chloride (Non I.C.) 

Sulfate (I.C.) . 

Sulfate (Non-I.C.) 

Gran.Acidity n »_ 

Acidity to pH 8.3 

Total Alkalinity: 

Gran Alkalinity 

pH 

Specific.Conductivity 

Colour 

Reactive Silica 

Nitrate + Nitrite V" 

. Ammonia .

S 

Total Kjeldahl Nitrogen - 7_ 

Satisfactory, except for low result‘ on 
sample 7. 

V 

y_ 

Satisfactory. 

Satisfactory. 

Satisfactory. 

No results reported.
i 

Satisfactory. V

_ 

Flagged low on samples 5, 6 and 9. ll
_ 

Ranking indicates results are biased low. 

No results reported. "
' 

No results reported._ 

No results reported. 

Flagged high on samples 2,i3 and 6. 

Satisfactory. -

* 

Satisfactory. - 

Satisfactory.-_ 
_

p 

Satisfactory, except for high result on 
sample 2. 

' 

_ 

. 
-A 

Satisfactory. 

Satisfactory. '

n 

Satisfactory except for high result on- .p 
sample l.' 

' 

' 

, 

.’__
A 

Satisfactory.
' 

»LO27



Y 

4 
July 17; 1985 

LAB APPRAISAL FUR LRIAP STUDY HO. 9 
Your-Laboratory Rb. is: L029 

Comments - Parameter 

Satisfactory. Calcium - 

Magnesiu Satisfactory. - 

Sodium . Although no results are flagged,ranking 
' 

~ indicates results are biased low. 

Potassium Satisfactory. 

Chloride (I.C.) Satisfactory. 

No results reported. ' 

Chloride (Non I.C.)
V 

Sulfate (I-C.) Satisfactory 

Sulfate (Non I.C.). _No results reported. 

Gran Acidity - 

Acidity to pH 8.3 
'i Flagged high on sample 8. Ranking 

- indicates results are biased high. 

No results reported. 

Total Alkalinity“ Satisfactory. - 

No result reported. Gran Alkalinity 

Satisfactory. PH - 

Specific Conductivity Satisfactory, well done. 

; No result reported. Colour 

Satisfactory. ' Reactive Silica 

Nitrate + Nitrite Satisfactory. 

Satisfactory. Ammonia 

Total Kjeldahl Nitrogen 
S Satisfactory. 

L029



.- 

' 
. 

' - July 173.1985 

LAB APPRAISAL FOR LRIAP STUDY ID. 9 
Your Laboratory Io. is: L030“ 

Parameter' 
7‘ 

Coments 

Calcium 

_Magnesium' . 

Sodium 

Potassium - 

Chloride (I.C.) -. 

Chloride (Non I.C.) Y 

Sulfate (I;C.) 

Sulfate (Non I.C.) 

Gra Acidity
4 

Acidity to pH 8.3 

Total alkalinity~l j 

,Gran Alkalinity 

pH~ t , l '._
. 

Specific Conductivity 

Colour ~ 

V 

-»
" 

Reactive Silicaf 

Nitrate +' Nitrite 

iAmmouia “ 

IotaltKjeldahl Nitrogen j 

No results 

No results 

No results 

No results 

Nolresults 

NoAresults 

No results 

No results 

reported. 

reported. 

reported. 

reported 

reported. 

reported 

reported 

reported 

Satisfactory.' 

Satisfactory. - 

Flagged high on samples 3 and 6 and very 
high on sample 2. Ranking indicates-. - 

results are biased high. 

Satisfactory. 

Satisfactory; 

Satisfactory, well done. .- 

Satisfactory, except for high result on 
sample 6. 

No results reported 

‘Flagged very low on sample 2. 

’Although no results are flagged, ranking‘ 
indicates results are biased low; . 

Nb-results reported 

L030



. . July 17, 1985 ' 

LAB APPRAISAL FOR LRIAP STUDY IO. 9 
Your Laboratory lb. is: L031 s 

Parameter Conments 

Calcium 

Magnesiu 

Sodium 

Potassium 

Chloride (I.C.) _’ 

Chloride (Non I.C.) 

Sulfate <1.c.> 

sulfate (Non I.C.) 

Gran Acidity 

Acidity to pH 8.3 

Total Alkalinity 

Gran Alkalinity 

PH 
_

V 

Specific Conductivity 

Colour 

Reactive Silica
V 

Nitrate + Nitrite 

Ammonia S

. 

Total Kjeldahl Nitrogen 

Satisfactory. 

Satisfactory, well done. 

Satisfactory, well done. 

Satisfactory. 

Satisfactory. 

Satisfactory, 

Although no results are flagged, ranking 
indicates results are biased low. 

Flagged low on sample 9 and very low on 
sample 6. Ranking indicates results are 
biased low.“

. 

No results-reported. 

Nb results reported. 

Satisfactory. 

Nb results reported. 

Satisfactory, well done. 

Satisfactory, well done.s 

Flagged low on sample 6. 

Satisfactory. V 

Satisfactory. 

Satisfactory. 

No results reported. ‘ 

L031



' 

July 17,;19as 

LAB APPRAISAL FOR-LRIAP STUDY ND. 9 ’
' 

Your Laboratory Rb. is: L032 

Parameter‘ Comments '

. 

_ 
Calcium 

Magnesiu 

Sodium 

Potassium 

Chloride (l.C.) . 

Chloride (Non I.C.) 

Sulfate (I,C.)
' 

Sulfate (Non I.C.) 

Gran~Acidity 

Acidity to pH 8.3 

Total Alkalinity ~ 

Gran Alkalinity a 

pH 

1$pecific-Conductivity 

..Colour A 

~ 
» Reactive Silica s 

Nitrate -ff Nitrite
p 

Ammonia .*_,g ' 

_

~ 

Total Kjeldahl Nitrogen, ~
- 

Flagged high on samples 2, 3 and 4. . 

Satisfactory, except for high result on 
sample l. 

Satisfactory. ' 

Flagged very high_on sample 8._ Ranking 
indicates results are biased high. 

Satisfactory. ‘ 

No results reported. '_ 

The very low result on sample 1 indicates 
that the measurement system is out of 
control. > \ 

No results reported. 

Flagged low on sample 8._ Ranking 
indicates results are biased low. - 

Although no resulted are flagged, ranking 
indicates results are biased low. 7 

_‘ 
. . 

Flagged high on samples 2, 3 and 6. 
Ranking indicates results biased high. 

Satisfactory." i 

Flagged high on sample 9 and very high on* 
sample 8. . 

- a

f 

Satisfactory. . 

- g_ 

Flagged.low on samples 2 and 5.- Rankingl 
indicates results are biased low. V. 

Satisfactory. 
' 

i

i 

Satisfactory. a 

_ _ 

Flagged very high on sample 8.- 

Satisfactory. ' 

.Lo32



' July 17, I985 

LAB APPRAISAL FOR LRIAP STUDY RD< 9 
Your Laboratory Io. is: L042 

» Parameter Comments 

Calcium 

Magnesium 

Sodium V‘ 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) . 

Sulfate (I.C.) 

Sulfate (Non I.C.) 

Gran Acidity 

Acidity to pH 8.3 

Total Alkaligity 

Gran Alkalinity * 

PH
A 

Specific Conductivity 

Colour ‘

' 

Reactive-Silica 

Nitrate + Nitrite 4 

Ammonia
_ 

Total Kjeldahl Nitrogen 

flagged very low on samples 2 and 6 and 
high on sample 4. 

Satisfactory.. 

Satisfactory. 

Elagged very high on samples 1, 3 and 4. 
Ranking indicates results are biased high. 

No results 

No results 

No results 

No results 

No results 

Flagged low on sample 9. 

Noiresults 

reported 

reported, 

reported 

reported- 

reported 

reported 

No results reported 

Five of the nine results reported are »

_ 

flaged low or very low. Ranking indicates 
results are biased low, 

No results 

fio results 

No results 

No results 

Nb results 

No results 

reported 

-reported 

reported 

reported. 

reported. 

reported. 

L042



' VLAB APPRAISAL FOR LRIAP STUDY I0, 9 
- Your Laboratory Io. is: L043 

July 17, 1985 

Parameter Comments 
- 

fialciumm 
I 

Magnesiumuv 

Sodlum 

Potassium 

Chloride.(I.C-)
' 

A Chloride (Non 1.0.) 

Sulfate (1.c.) 

Sulfate (Non I.C.) 

Gran_Aeidity 

_Acidity to pH 8.3 . 

Total Alkalinity 
-. .Gran Alkalinity' 

PH. ,

. 

~Specific Conductivity § 

Colour“ 

Reactive Silica- 

'Nitrate"+1Nitrite 
' »Ammonia 

u

l 

Total Kjeldahl Nitrogen 

Satisfactory. 

Satisfactory- 

Satisfactory. 

Satisfactory. 

No 

No 

No 

No 

No 

No 

No 

rm 

No 

No 

No 

No 

No 

No 

No‘ 

results 

results 

results 

results 

results 

results- 

results 

results. 

results 

results 

results 

results 

results 

results 

results. 

reported 

reported 

reported. 

reported. 

reported 

reported 

reported 

reported. 

reported 

reported 

reported 

reported 

reported. 

reported 

reported 

l—é______ ____ __ ___ 

L043:



~ A July 17, 1985 

LAB APPRAISAL FDR IRIHP STUDY Hp» 9 
' 

. Your Laboratory Ho. is: L045 
_

‘ 

i Parameter Coments 

Galciu 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (1.c ) . 

Sulfate (Non I.C.) 

Gran Acidity 

Acidity to pH 8L3 

Total Alkalinity 

Gran Alkalinity 

pH ~
. 

Speeific‘Conductivity 

Colour 

Reactiye Silica 

Nitrate + Nit;-nice

~ 

Ammonia '
l 

Total Kjeldahl Nitrogen 

Flagged very low on samples 2, 4 and 6. 

Satisfactory. ‘ 

Although no results are flagged, ranking 
indicates results are biased low. 

Flagged low on sample 4. Ranking 
indicates results are biased low. 

No results reported. 

Satisfactory. 

No results reported. - 

Flagged high on sample 4 and low on 
sample 6, 

No results reported. 

No results reported. 

Flagged low on sample 2. Ranking 
indicates results are biased low. 

No results reported. 

Flagged very low on samples 1, 2 and 4. 
Ranking indicates results are biased low. 

Flagged high on sample 5 and very high on 
samples 1 and 4, 

Satisfactory. 

Flagged low on samples 3, 7 and 8. 
Ranking indicates results are biased low. 

Six of the eight results reported are 
flagged high or very high. Ranking 
indicates results are biased high. _ 

Satisfactory. ' 

No results reported. 

L045



O 

1. xv 

July 17, 1985 

A LAB APPRAISAL FOR LRIAP STUDY O. 9 
Your Laboratory Ho. ist L046. 

J
. 

Parameter Comments 

A 

Calcium Q 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I.C.) " 

. Sulfate (Non I.C.) " 

"‘Gran Acidity»A 

Acidity to pH 8.3 

Total Alkalinity 

Gran Alkalinity 

pH 

Specific Conductivity 

Colour ' 
’

' 

_ 

Reactive Silica 

fiitrate + Nitrite 

Ammonia '-
_ 

"Q;=TotalfKjeldahl“Nitrogen 

Satisfactory. f 

Satisfactory. '

- 

Flagged high on sample 2 and very high on 
samples 3, 4 and 5. _Ranking indicates 
results are biased high. 3

i 

Satisfactory. - 

Flagged high on sample 2 and very high on 
samples 7, 8 ad 9. ' 

A

. 

Satisfactory. 

Satisfactory. 

Although-no results are flagged ranking 
indicates results are biased low. 

Nb results reported. 

No results reported.
A 

Flagged very low on samples 8 and 9 and 
very high on samples 6 and 7. Results 
appear erratic. ' 

A 

-' 

No results reported. y 

Flagged high on samples 3 and 7.. 

No results reported. 

No results reported. 

Although no results are flagged; ranking - 

indicates results are biased high. ' '_ 

Flagged very high on samples 3,p4, 5 and 
9. . . 

» 

V» 

Satisfactory. A’ ~‘ 

Flagged high on samples 1, 4,.8 and 9. 
Rankingiindicates.results‘are7biased'high. 

L046»\



July 17, 1985 

LAB APPRAISAL FOR LRIAP STUDY HO. 9 
Yur Laboratory Io. is: L048 ‘ 

Parameter Comments 

Calcium 

Magnesium 

Sodium' 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (1.c.) 

Sulfate (N0n I.C.) 

Gran-Acidity ,

V 

Acidity to pH 8.3 

Tota1.A1kalinity 

Gran A11<a1i.ni=y. 

Specific Conductivity 

Colour 

Reactive Silica - 

Nitrate + Nitrite 

Ammonia V 

Total Kjeldahl Nitrogen 

Flagged very low on samples 8 and 9 and 
very high on sample 6. " 

Flagged very high on sample 6. 

Satisfactory. — 

Satisfactory. 

Satisfactory.
_ 

Flagged very low on sample 3. Ranking 
indicates results biased low. 

Satisfactory. 

Flagged very high on sample 6. 

Satisfactory. ‘ 

Satisfactory on the 1 result reported. 

Flagged high on samples 2 and 6. 

Nb results reported. 

Satisfactory, 

Satisfactory except for the high result on 
sample 4. 

No results reported. 

Satisfactory. 

Flagged low on sample 9. 

Flagged low on sample 5 and very low on 
sample 4. 

No results reported. 

L048



u. 

"s _- -July 17, 1935 

LAB APPRAISAL won xsmnr srunr no; 9 
Your Laboratory Io. is: L049 

Parameter ~ Coments 7 

Calcium-A 

Magnesium 

Sodium 

Potassium 

Chloride (I-C.)'§ 

Chloride (Non I.C.) - 

Sulfate (I.C.) 

~ Sulfate (Non 1.c.) 

vGran Acidity
g 

Acidity to pH 8.3 - 

’Total Alkalinity
i 

Gran Alkalinity 

PH '

_ 

>Specific»Conductivity 

Colourl V 

.Reactive~Silica 

Nitrate + Nitrite ~ 

'"Ammonia._ . 

“Total Kjeldahl Nitrogen= 1_'" 

Flagged low on sample 1 and very low on 
sample 3. - _‘i V 

'

. 

Flagged low on samples 3 and 8. Ranking. 
indicates results are biased low. 

Although no results are flagged, rankingg 
indicates results are biased low. A

‘ 

Flagged very low on sample 2, low on_ 
sample 5 and very high On sample 8. 

No results reported. 

Flagged low on sample 3." Ranking 
indicates results are biased low. 

Ho results reported.
V 

Flagged high on samples 1 and 5, very high 
on samples 2, 3, 8 and 9 and very low on 
sample 6. Ranking indicates results are_ 
biased high. 

No results reported. 

Satisfactory. 

Flagged low on sample 3. - 

No results reported. . 

Fiégged very low_on sample 3. _ 

Flagged very high on sample 1. 
_

- 

Satisfactory except for low result on 
sample 2. . 

No results reported. 

Satisfactory." 

Satisfactory, . 

Satisfactory. 

..L049



July l7, 1985 

LAB APPRAISAL FOR LRIAP STUDY IO. 9 
Your Laboratory no. is: L050 

‘Parameter Comments 

Calcium 

Magnesium - 

Sodium 

Potassium 

Chloride (1.c.) 

Chloride (Non I.C.) 

Sulfate (I.C.) 

Sulfate (Non I.C.) 

Gran Acidity
4 

Acidity to pH 8.3 

Total Alkalinity ' 

Gran Alkalinity 

pH 

Specific Conductivity 

Colour ' 

Reactive Silica . 

Nitrate + Nitrite 

Ammonia A 

Total Kjeldahl Nitrogen 

No results reported. 

No results reported. 

Satisfactory. 

No results reported. 

Flagged low on sample 7. 

No results reported. 

Flagged low on sample 7.
_ 

No 

No 

"Q 

No 

No 

results 

results 

results 

results 

results 

reported. 

reported. 

reported. 

reported 

reported. 

Satisfactory except 
samp1e.2. 

No results reported 

No results reported. 

No results reported 

for low result on 

Seven of the nine results reported are 
flagged very low. Ranking indicates ' 

results are biased low. 

No results reported. 

No results reported. 

L050



July 17, 1985 

LAB APPRAISAL son mm snmr 80. 9- 

Your Laboratory lb. is: L052» ' 

Parameter ~ 

. Comments 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride (1.c.) I 

Chloride (Non I.C.) 

Sulfate (I.C.) 

Sulfate (Non I.C.) 

Gran Acidity ' 

_M 

Acidity cc -pH s.3' 

Total Alkalinity 

Gran Alkalinity 

pH 

Specific Conductivity 

Colour 

Reactive Silica 

Nitrate + Nitrite 

Amonia . 

Total Kjeldahl Nitrogen 

Satisfactory except for low result on 
sample 2. 

'

A 

Satisfactory, well done. 

Satisfactory.
“ 

Satisfactory._ 

Flagged very high on sample 2. Results 
indicate method is out of control. c - 

Flagged low on sample 6, very lofi ong7 and“ 
very high_on 2, 3, 4 and 5. Erratic. , 

Satisfactory. 

Five results are flagged low or very low. 
Ranking indicates results are biased low. 

No results reported. 

Satisfactory. 

Flagged very low on sample 6. 

No results reported. 

Flagged low on samples 1 and 2.. 

Flagged_low on sample S. 

Flagged very high on samples 1 and 4.
i 

Seven results are flagged low or very 
low. Ranking indicates results are biased‘ 
low. . p 

Six of the eight results are flagged very. 
low, high or very high. Results appear ' 

erratic. 
g _ 

- .

\ 

No results reported._ 

No results reported. 

l 'L052



‘ July 17, 1985 

us APPRAISAL ma z.nm1>_s‘runr 9- 
Ybur Laboratory Io; is: L057

A 

Parameter Comments
V 

Calcium - 

Magnesium 

Sodium 4 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I.C.) 

Sulfate (Non I.C.) 

Gran Acidity 

Acidity to pH 8.3 

Total Alkalinity 

Gran Alkalinity 

pH 

Specific Conductivity 

Colour - 

Reactive Silica ' 

Nitrate + Nitrite 

Ammonia I 

Total Kjeldahl Nitrogen 

Flagged very low on samples 2 and 3. 

Flagged low on sample 3. 

Flagged very high on sample 2. ‘Ranking 
indicates results are biased high, 

Although no results are flagged, ranking 
indicates results are biased low. 

No 

No 

No 

Nb 

No 

results 

results 

results 

results 

results 

reported 

reported 

reported 

reported 

reported. 

Satisfactory. 

Satisfactory. 

No results reported. 

Flagged very low on samples 2 and 3. 

Satisfactory, well done. 

Flagged.very high on samples 1 2, 5 and 
7. Ranking indicates results are biased 
high- 

no results reported 

No results reported. 

No results reported. 

No results reported. 

L057



LAB APPRAISAL FOR LRIAP STUDY IO. 9 
Your Laboratory Ho. is: L061 

July 17, 1985 

Parameter Comments . 

Calcium_» 
if I 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I.c.)
‘ 

Sulfate (Non I.C;) 

Gran Acidity 

Acidity to pH 8.3 “ 

Total Alkalinity 

Gran Alkalinity 
pH.. 

Specific.Couductivity 

Colour - AV 

Reactive Silica. 

Nitrate 
_ 

+ Nitrite 

‘Ammonia
_ 

Total Kjeldahl Nitrogen 
‘ 

,
+ 

Satisfactory on 
reported. 

the 

Satisfactory on 
reported. - 

the 

Satisfactory on the 
reported.' 

Satisfactory on 
reported. 

the 

Satisfactory on the 
reported. 

No results reported 

Satisfactory on the 
reported. ' 

Satisfactory on the 
reported. 

No results reported 

No results reported 

No results reported 

No results reported 

Satisfactory on the 
reported. A

_ 

Satisfactory on the 
reported. . 

No results reported 

No results reported 

Satisfactory-onfthe 
reported. ; 

1 » 

Satisfactory~on*the 
reported. » ; 

- ’{No results reported 

three 

three 

three 

three 

three 

three 

three 

three 

three-resultsv 

Ythree 

‘three 

results 

results 

results 

results 

results 

results 

results 

results 

results 

results’ ' 

»L061



» 
~ July 17, 1985 

1.anArPRAIsALro3I.3Iars'rUnY1n.9 
Your Laboratory lo. is: L062 

Parameter Comments 

'- Calcium 

Magnesium 

Sodium 

Potassium 

. Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (I.C.)
_ 

Sulfate (Non l.C.)_ 

Gran Acidity = 

‘Acidity to-pH 8.3 " 

Total'Alka1inity 

Gran Alkalinity 

PH‘ 

Specific Conductivity 

Colour 

Reactive Silicai 

Nitrate + Nitrite 

Ammonia 

Tota1.Kje1dahl.Nitrogen 

Satisfactory except for low result on 
sample 6.

‘ 

sSatisfactory. 

Satisfactory. 

Flagged very high on samples 4, 5, 6 and 9. 

Satisfactory. 

Although no results are flagged, ranking 
indicates results are biased high. 

Flagged very high on sample 5. 

Satisfactory. 

No results reported. 

No results reported. 

No results reported. 

No results reported. 

All nine results reported are flagged very 
low. Ranking indicates results are biased 
low. 

All nine results reported are flagged very 
high. Ranking indicates results are biased 
high. 

Flagged high on samples 1, 2 and 6, flagged 
very high on samples 7 and 8. Ranking 
indicates results are biased high. 

Satisfactory. 

Elagged low on samples S and 9, ranking 
indicates results are biased low. 

Satisfactory. 

Flagged very low on sample 4, low on sample 
6 ad high on sample 3. 
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July 17, 1985 

LAB APPRAISAL FOR LRTAP STUDY 80.-9 
. 

Your Laboratory Ho. is: L063 

_
I 

Parameter Comments 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) - 

Sulfate (I.C.) 

Sulfate (Non I.C.) 

Gran Acidity 

acidity to pH 8.3 

Total Alkalinity ‘ 

.Gran Alkalinity_ 

pH 

Specific Conductivity 

Colour \

- 

Reactive_Silica 

Nitrate + Nitrite "_ 

Amonia _'
C 

Total Kjeldahl Nitrogen 

Flagged very high on samples 2, 3 and 6. 

Satisfactory. ~ 

' 

A

- 

Although no results are flagged, ranking 
indicates results are biased high. 

Satisfactory. 

Satisfactory. 

Flagged high on sample 2. Ranking 
indicates results are biased high. 

Satisfactory. - 

Satisfactory. _ 

Flagged high on sample 9 and very high on 
sample S. e 

_

S 

Flagged very high on sample 5. ' .' ~v 

Flagged high on sample 6 and very high on 
sample 3. 'Reporting process appears out 
of control. at 

Flagged very high on sample 1 and very low 
on sample 9. 

Flagged high on sample 6 and very high on 
sample 3. . 

- 

. 

' 

_
. 

Flagged low on sample 5. 

Satisfactory, o 

Satisfactory.. 

Satisfactory. '

. 

Flagged high-on samples 1 and 5 and very 
high on simple 4. 1 "_ 

~ ~_ 

Flagged high on sample 2 and very high on 
sample 8.. 

_ 

_

“ 

L063'



July 17} 1985 

LAB APPRAISAL FOR LRIAP STUDY IO. 9 ' 

Your Laboratory Ho. is: L066 

Parameter Comments 

_ 
Calcium 

Magnesium 

Sodiu. 

Potassium 

Chloride (I.C.) 

Chloride (Non I.C.) 

Sulfate (l.C.) 

Sulfate (Non I.G.) 

- Gran Acidity 

Acidity to pH 8.3 

Total Af1'1<a‘1li_n-icy
t 

Gran Alkalinity 

pH 

Specific Conductivity 

-Colour - 

7 Reactive Silica 

Nitrate + Nitrite 
S Ammonia 

Total Kjeldihl Nitrogen 

Flagged very low on sample 3. 

Satisfactory, 

Satisfactory. 

Satisfactory. 

Satisfactory. 

No results reported. 

Satisfactory. 

No results reported, 

One of the two results reported is flagged 
low. 

_ 

e

_ 

Although so results are flagged, ranking 
indicates results are biased low. 

No results reported. 

Flagged low on sample 3; Ranking 
indicates results are biased high. 

Flagged very low on sample 3 and very high 
on sample l. 

Satisfactory. , 

No results reported. 

No results reported. 

Satisfactory. 

Satisfactory. 

No results reported. 

L066



APPEKDIX I-II: GLOSSARY OF TERMS . 

Reference:1'* 1983‘ Volume 
V 

11.01 water; *1, ’Sect’ion II,~ pg 1D421O183A
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GLOSSARY UP TERMS USED IR THE ~ 

i 

EYhLuAI1on or IRTERLABORAIOR! xasunrs 

p 

Satisfactory: Quite acceptable, "good results-, 

Erratic: ‘A set iof results for a given characteristics is deemed 

erratic when both high and low flags are assigned. 

Qut of Control: An alanytical 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 

- Sample‘N6,» . 

' Report_Value . Median Difference 
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Given the excellent- results obtained on samples 1 through 13, -the 

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

control. '. 

Bias: s 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 

nparticipating laboratories. The.ranking procedure employed 

V" in testing for bias is described in" W.J. Youden's paper, 

"Ranking Laboratories by Round—Robin Tests" from Precision 

1 Measurement-and Calibration, H.H. Ku, Editor, NBS Special 

~ Publication 300 — Volume 1; U.$. Government Printing Office, 

"Washington, D.C;, 1969;. In this paper; Youden established 

; ethe- rationale for evaluating ulaboratoriesdi performance by 

.f ranking results. In our use of the procedure there is about 

Y l chance in 20 of deeming a set of results biased when ins 

~ fact it is not; that is, a = 0.05. '

» 

E: A "W" code is used with a reported.resu1ts when no measuree 

. ment was possible due to no response of the instrument to 

’ the Sample; .The "W" is preceded“ bye the -smallestV~deter- 

minative division that can" be -used in the» units {used in 

. reporting; V 

" 
-

- 

. 

*0,‘ P
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are above the lower limit for use of basic 'acvcept"ab1e error. ,'l'he 

allowance is added_ to the basic acceptable error, and it is calculated 

by multiplying the c,on_c_ent_r_ati_on error increment by the difference 

between the target value and the lower limi_t for use of basic accep- 

tance QITOI . 

For example: If. a target value for a sample is 2_l ug/L, 

and the lower limit for use of basic acceptable error "is 

10 ug/L, the difference between them is 2-1 — '10 = ll pg/L. 

' Multiplying thedifference the concentration increment, 

11' ug/L X 0.10‘, gives 1.1 ug/L" to determine the acceptable 

difference 21.o' 
_~_~_ 2.1 01- 1s.9l co_ 23.1 pg/‘L would be 

considered acceptable an would not be flagged. *

Y 

_ 
In general, the values chosen for the basic acceptable error ' 

and the concentration error in‘crement' are selected so "that several oft . 

the participating laboratories will have demonstrated the abi1.ity to 

do the analyses satisfactorily. In pa sense these values represent 

state of the art for analysis of the Ro.und*Robin samples. 

Flag: A result is flagged’ H high when its value is greater than 

they median (target) ‘value plus the acceptable difference but 

not greater than the median plus 1.5 times; a result greater 

than 1.5 times it-he acceptable dif.fere,nce is “flagged with 

60 +0
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__ The "T" code is used with values between the Criterion of 

.- 1 
»»- 

G’) 

Detection and the "W" value. The Criterion of Detection is 

commonly thought of by many as the limit of detection.
Q 

Lower Limit fior Use of Basic Acceptable Error, Basic Acceptable Error, 
' ‘ ' ‘ ' a . 

and Concentration Error Increment: l 

These terms define the acceptable differences from median of 

results (targetn value) ithat is allowed without _a' result 

being flagged either low or.high;- For a sample whose target 

value is at or below the lower limit for use of basic 

ability of results increases in concentration, an allowance is made 

acceptable error, the basic acceptable is used to determine 

the.range of acceptable deviations. 
H »4 ‘ 

i " 

For example: Suppose that the lower limit for use of-basic 

acceptable error_ has *been- set at 10 ‘lg/L ‘and the basic 

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

a vsample is Slug/L, then: any» reported result swithin the 

range 5 t 1.0 or 4.0 to 6.0 ug/L would be considered accept‘ 

able. '- 
-

" 

Since for almost all substances it appears that the vari- 

Eor the increased variability for those samples whose target values“



(*9 

VH (very high). Similarly, a result less than the.median 

minus 1.5 times‘ the acceptable difference is flagged L 

A 4(low). A lower result is flagged VL (very low). 

,. \

. 

Acceptable Diffepegce of Acceptable Deviation:
s 

The absolute values of the maximum difference betwen a 

result and the target value which will not be flagged.
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