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The Canadian LRTAP program (long range transport of 

atmospheric pollutants) involve mm different laboratories who indi- 

vidually 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 imperativeipthat the data‘ be verified _as comparable 

between laboratories and that laboratories have produced data. in a 

cont-rolled and unbiased mnner. This report describes an_interlabora- 

tory" study that paddr"'esse'si these issues. " 

2 

Y 

- The studf consisted-" of ll water samples and was distributed 

to 36 laboratories Awho were requested to analyze for -16 different 

constitue_nts_-"A Data’ provided was analyzed for bias by the rank order 

method of»Youden.- Results. which deviated significantly ffromsample 

medians» were flagged. ' A 

This report includes »a description. of the "study, the evalua- 

tion process a.nd- a compilation of ‘appraisals trade on all'labora.- 

tories.- Ipncluded‘; is a sumnary of ~the‘percenta.ge bias and percentage 

of flags assigned» to laboratories for three intercomparison. studies. 

A: few’ laboratories -are consistantlv "satisfactory, ' 

a.- few reveal 

improvements, and a few remain. poor. ’ 

- Highly co'lou1_'ed waters are known to influence colourmetric 

procedures for sulfate. This report‘ describes. t1'1‘E‘VE-I'i8.t‘iO1'1"b€tWE9!1 

the ion chrorm.tv_ographic- results; and the more traditional none; IC 

results. A 
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ABTRACT.‘ ' 

. This report is a compilation- of" results. received and 

evaluated for interlaboratory ‘studyi L-h. The _report’ includes’ all 

laboratory specific appraisals that had been provided to the respec- 
.

¢ 

ltive laboratories on November.2h, 1983. The study consisted of ll 

different water samples distributed to over 35 Laboratoriesr ’ The 

report includes a brief description of the evaluation process, trace- 

. ability of results on some samples recycled from earlier studies and a 

description of how highly waters influence- the sulfate 

measurementst The other constituents analyzed included Ca, Mg, Na; K, 

Cl, SOQ, acidity; alkalinity, pH, specific ‘conductance, colour, 

silica, nitrate plus nitrite, barium and dissolved organic-carbon.
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HITRODUCTIOH 

, The long range transport of atmospheric pollutants (LRTAP) 

program involves» many different laboratories that contribute data for 

regional or national program objectives. -If the data are to be merged 

or if they are to be used for trends or for impact studies then it is 

imperative that the laboratories be defined as in control and 

producing comparable studies. To address such issues an interlabora- 

tory studies program was established. The merits and impact of such 

studies are descrsibed elsewhere (l,v2,3). 

SCOPE AND’ OBJECTIVE 

p 

This study was organized chiring the spring and summer of 

1983. It was designed primarily to acquire informtion on the 

comparability of n laboratories -that produce analytical results for 

Federal-Provincial programs. The samples selected (see below) 

were nainly nat'ura_l+water typical of the eastern watershed program. 
!a_T_wo natural precipitation" samples} and at few synthetic Tin-house 
L. 

t - ~ we 
c

T 

reference waters were also included.‘ The study was distributed
. 

August _3, 1983 and a deadline of September 5, 1983- was assigned. 

. The resul-ts, were interpreted during October" and November 
1983 and -laboratory ' specific appraisals (see Appendix‘ II).were- nailed
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to the laboratories and their associated contact persons on 

November 2h, 1983. The short turnaround time between reporting of 

results '~a.nd the provision of appraisals allowed those laboratories 

with problems an opportunity’ to take corrective actions. These 

remedial actions are important and reflect the constructive impact of 

the i_nterlaboratory studies program. 
_

' 

OF CODES 

Laboratories who participated in this study are identified 

at the end of this report. The individual laboratory ' results in 

Appendix Iand the laboratory appraisals in Append_iJ_<' II areidentified 

by laboratory code» numbers. The key to these codes, although confi- 

dential,H'are available on a need-to-know basis. iIn many cases the 

identi'ficatio_‘n of laboratory codes are provided to pertinent contract 

authorities and program na_n_ager’s who are responsible for their speci- 

fic projects"... Users of data are _encouraged to seek out the source of 

their data and laboratory codes and openly discuss issues on quality 

of data anddocumented performance. with laboratory heads and project 

nanagers. protocol has the 'pot-ential for generating an 

atmosphere conducive to improving quality in the measurement» process. 

In some cases the laboratory quality my exceed the requirements for 

data use, whereas in other cases laboratory data cont-roll is inadequate 

for effective and meaningful data use.
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DEIGH OF» SIUDY 

The study included ll test samples of which seven were 

derived from various LRTAP field programs. The samples are described 

in Table 1. The sequence chosen intentionally included four highlye 

coloured soft. waters since such waters would introduce restraints to 

the conventional colourimetric nethods used for analysis of sulphate 

and chloride.- Coloured water samples are not-uncommon to the eastern 

watershed programs. 
Xe" 

?L\°°i’" 
W)’ 

TABLE 1; 1.1.51: of test“ samples? 
‘

4 

r 
' ~ ' " ' 

L 
. 

1 
'" 

Previous Use** -Sample No. Source of Water - 

, t
V 

0\\J'l-l="lA)f\Jl—' 

Nova Sco ia. (Pebblelogitch). 
Nova Scotia (Atkins Brook) . 

" - . 

N 
Nova Scotia (Upper Mercy River). ~ 

Nova Scotia (Mount Tom Brooks) 

ak 

Quebec (Montmorency)
A 

In house 
, In house 
8 Rainfall 
9 Rainfall 

l0 Great L 
ll ' 

_ 
No.3,h) 

reference (synthetic) No.8) 
reference ( 

" 
) /, . 

(Burlington, Summer of 1982) (Ii-3 (No.7) *> 

es (Lake Superior) rt "L-l (No.11), LQ3 
In house reference (synthetic) (No.10), IJC-hl 

' ' 

. (No.9) i 

ww /\\/\ 
lI"|7' 

* All test samples were unfiltered and without preservatives. 
** L-1 and L-3 are earlier LRTAP interlaboratoqy studies; IJC-hl-was 

an International~ Joint Comission Interlaboratory Study No. bl 
(August l98l)¢ I 

-

'

'
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Five water samples were also recycled from earlier inter- 

laboratory studies. Their inclusion has merit since they provide 

additional information to demonstrate continuity in performance and 

verify sample stability. 

PREPARATION QF SAMPLE 

Test samples for this study were derived from 50 to 

S00 litre stock units maintained in permanent storage at 14°C. Forty- 

litre aliquots were removed by pumping. This substock" was stirred 

vigorously and serially transferred to 500 mL bottles. All bottles, 

linear polyethylene, were previously washed with chromerge, tap water 

and then distilled water rinsed, filled with distilled" water and 

stored 10 to 100 days prior to use. Each bottle was prerinsed with 

test sample prior to filling. Once prepared, the #0 sets of ll test 

samples were stored at WC prior to _d;istr'ibu‘tion. The study was 

distributed August 3, 1983’ and a deadline of September 5, 1983 was 

assigned. The najority of laboratories made their analyses during -the 

month of September 1983. - 

_

~ 

Evaluation of Data 

Interlaboratory T data sets were evaluated. for bias by the 

nonparametric method of Youden (ll) which had been modified by Clark
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(2,5) to allow for computerized evaluations. A_set of data are said 

to be. biased when the set exhibits a tendency to be higher ier lover 

than some standard.‘ The standard for these studies is the performance 

of all participating ,la.bo'i"a1.tories.. 

Results deviating from median values were flagged by the 

procedure developed by J. Clark» and R. White (2,5). Medians as 

opposed to the average were used as estimators of target values‘ since 

medians are less influenced by outliers (157). A. summary of the 

criteria is given in Table 2.
' 

To assist in evaluation of data participants were requested 

to report all calculated. values for their measurement system. 

included the reporting of all calculated results including negative 

values.» This reporting process -and associated coding of results with 

the letters W and T are described in-a recent ASTM standard practice 

(6).. _ , 

RESULTS -Discussions» 

General 

. Results- reported by participants are found in Appendix I. 

Laboratory ranks (255.7) and f.-lagsp (2,5) on individual samples are
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identified, along with the existence of an bias -for each set of 

laboratory results. An abbreviation of methods for laboratory 

analysis is also given. A summny of interlaboratony median values 

for each sample and Palémeter is given in Table 3. Appendix II 

contains the individual laboratory appraisals that were mailed to the 

various contact persons on November 20, 1983. 

TABLE 2: Summry of criteria used for flagging resul ,ts* 
1 

' ’ I-I ’ "' " "L-I " ' 

Constituent 

LLBAE BAE CEI 

Lel L-3 Lih - L—1 L-3 L-h L-1 .L_3 L-h 

Ca 
.Mg 
Na
K 
Cl-IC 
Gl-non IO 
01 (Total) 
S00-1C 
S0q—non IC 
so. (Total) 
Acidity

_ 

Total Alka 
Gran Alka 
pH 
Spec. Cond. 
Colour 
Si, 
NO3+NO2 
Ba 
DOC 

QkA)|'*\)'l 

0

0 

‘J1

Q 

5

S 
1.0 

10
_ 

an 

0

0 

0 

0. 

\J'|\l|@\I'l 

O

_

.

Q 

|\) 

0

0 

\.n 

U1 

Q

. 

1.5 

|.\)l.-4C\

0

0

0 

UYOC) 

0.10 
0.05 

1.0 1 5.0 

I-‘ O O 

\Tl 

oC>\J1Q"~l 

an |\)|\) 

U1 
UIOO 

U1 

\J1'@C)@|\)|-‘|\)|\J|'\)F-J-I-'P‘(D

0 

0 

on 

0 

0 

n 

0 

0'0 

@\.n()()C)@\D\D\.|'||\) 

\J‘I

Q 

UJCDOO 

0'10

0 

OO\J'|O-* 

I-" 

Q@C>'@ 

one

0 

|""-F'|""|\) 

U1~\J‘I\J'\ 

0.50 

I-4|-‘(D one 
|_\)O\J'\ 

U1 

o<3\nn>O 

I 

O

I

O 

O0 

ul 

N 

\n\n 

xn 

1.0 

c>c>c>c> 

O

I 

C

O 

H|uc:+= 

c»~. 

c—0o Q‘¢P 

0.26 

0.7h6 
0.75 
lo]-9 

0.25 
2.82 
2.03 
0.05 
0.02h 

1 0.10 
0.10 
0.10 

1 0.10 

QOQIURJQQPOQQQQQQQCCQ 

lIOII.CI.U..IQI.OU.I_I 

\}'\\J'\

Q

, 

1 0.05 

0.10 
0.10 

QQQQ

0 

0

0

0 

I-"F'|-"C) 

QQCDU1 

0.10 2.03 '4 "0 
U1 

0096 

0.15 
0.108 

o.1?8 

0.168 
0;50 
0.086 

6
, 

0.078 
0.182" 
0.067 
O.1h2= 

0.182 

QOOOOOOOQOOQC)QQ'QoQQ(J 

stucco 

rualroscooolbo 

‘
_ 

* Criteria cited for study L-3 above. 

and Na. 

differ 
' 

s slightly from that used 
when the initial appraisals were prepared in August 1983 and mailed 
to participants. ,The parameters involved are pH, silica, acidity 

LLBAE = lower limit for use of basic acceptable error. 
BAE = basic acceptable error. 
CEI = concentration error increment.
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Sulfate and chloride results were separated into two data 

groups to isolate data by the ion chormatographic method from all 

non-IC methods. These two groups were processed separately. A third 

group of chloride and sulfate data. found in Appendix I includes both 

I-C and non-ICT methods. The decision to treat IC and non-IC methods 

separately was necessary since coloured waters were recognized as 

influencing colorimetric measurements. 

F1_a_§ and Bias 

The flagging process and assessment of bias are two separate 

issues. Bias is evaluated on the whole. laboratory data set. (2,,h, and 

5) whereas fla-gs are processed and defined on individual samples. The 

criteria for assigning flags was given in Table 2. The rationale for 

establishing limits on criteria are found elsewhere. (2.,5 and Study" 

L--l). The impactof the criteria set for this study is summarized in 

Table 5. A of bias by parameter is given inATable 7+. 

_ 

For informtion value two figures are provided to illustrate 

the flagging criteria. Given in Figure l is the variation of the 

interlaboratory standard deviation of DOC. as a function of the average 

values for test samples in this studv. This example illustrates the 

BAE, LLBAE and CEI values cited in Appendix I. Not all consistuents 

have these variables this well defined. The imprecision for sodium



TABLE R: Summary of bias by constituent for study L-h 

".9" 

Number&Number 
of of 

Percentage of 
Laboratories Biased 

I 
‘

I 

Study 
Number of Labs Labs Total L-h 
' Labs ' Biased Biased Labss September 

Constituent Reporting Low High Biased I83 

Study‘ Study 
L@3 

,June 
.,83 

L-1 
December 

'82 

Ca 
Mgr 
Na 
K, 
iCl-1C 
Cl-non lC 
Cl (Total) 
S04-lC 
S04-non lC 
sot, (Total) 
Acidity 
TotvAlka. 
Gran Alka 
pH , 

Spec Cond 
Colour 
si 
N03+N02 
Ba Y 

DOC 

31 
.\ A 

31 

F‘f\)LAJU\)I\)\fl_O\l-‘I\)LA)u)UJ|\)f\J0-*|\)\J\J='4=’l\) 

32 
32 
ll 

- 20 
31 

A 13 
19

_ 

32 
17 
21 Y

8 
31 , 

_ 
29 
17 
,l5 
29 '

8 
» lb 

o»~ 

F'h)F!h)fiJC§k4h)uJuJh)u)k*C)Ln\nlD|U 

-l='LAl—~1\l1UO~l@l>—'UJ\flO\O\-l7'\J1l\)I\)@\OG\-F’ 

13A 
19 
28 
25 
18 
10 
16 
V31 
32 
19 
29 
lh 
13 
26 
2h 
18 
33 
2h 
38- 
29- 

25 
19 
35 
16 

2%

9 
_ 31 

31 

25 
27 
l9 
22 
16 

- 37 
26 
35' - 

31 - 

‘27 

.'l3 
50 
39 

32 

25 
31 
29 

30.
I

1
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(‘see Figure 2) appears as a simple linear rela.tions'h;ip. V The inter- 

laboratoryvstandard deviation. is improved when laboratories declared 

as biased individual results with very high or" very low flags are 

removed. 

Overall Laboratory Performance 

With three similar interlaboratory studies‘ completed the 

question has arisen as to how to identify the relative overall perfor- 

mance of a laboratory. One possible approach using the Youden. bias 

assessment and the flagging process is to compare laboratories on 

-their frequency" of bias and on frequency of flagged results .' 
p 
Such_- a, 

summary is found in Table '5‘. 
V A V 

Two separate issues are combined in Table 5. One is bias, 

‘defined from the study’ data sets and the other is flags, determined on 

results deviat"ing~_from medians._ Some laboratoriesi exh_ib_it- a high 

frequency of bias and of flags; Theseare laboratories identified;_as_ 
"P" which on a peer group basis my be considered “as poor perfor- 9 , .4. M1»...-._.l i_ . 

, 
'——-—v_.e__...,_,__,____ _.__........,,__-...=?_»el-».e ...._,~_.-,-..-.--"-W we — e=—'_~__.._...».l_>_--H.....,._.......~.....s....,.......,.-......._...._..-» 

mers. On the other hand a few laboratorieslgpvhaveufew {La s and are8 
seldom biased. _WT1'1e;s_e__laborator_i,es_lS§f_arep rather’ Asesiiifagtégryfl. Most 

other laboratories are somewhere between poor and satisfactory.

I
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To categorize laboratories "S" or "P" the following formula 

on‘ overall study ‘ to study ' performance is proposed. - Only three 

categories are suggested, satisfactory, moderate and poor. These are 

described below in Table» 6. ' 

TABLE 6: Proposed criteria to identify overall performance 
V 

s 

A 

' Percent Flags 
Y 

. Percent Bias ' (all samples
A 

Performance (allparameters) and parameters) 

"S" Satisfactory less" than 15% less than 10% 
"T" Moderate 1'5 to 35% l0 to 25% _

- 

"Pi" Poor greater than 35% > greater than 25% 
. , . 

Care should" be taken on. _i-nterpolating performance -too 

rigorously.“ Several exceptions. are possible. The first is that the 

above formula assumes each laboratory provided results: on .. all 

constituents and aljl samples. A very snall number of laboratories 

reported on~ only one. sample. The second issue relates to priority 

parameters. "The table summarizes percentage flags and bias on l3 

parameters. A data user may see his laboratory as very poor overall 

but hispriority constituents may all be-very satisfactory. Therthird 

caution relates to bias versus flags. A laboratory -with a" very. high 

frequency of bias but with few or no flags is one which overall is 

precisely inaccurate. This may be considered as satisfactory. A 

laboratory with bias‘ but no flags will appear when, the flagging 
criteria is P.erhaps- too generous_,,' the lab: has a, small systematic error 

and whenthe l’ab'ha's a-precise measurement system.

.4
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The identified “bias is _a corr_evct>a_b0l3We_;;g_r (-or deviation) and nay mean 

only a adjustment in calibration standards. On the other hand a 

laboratory with no bias but a high frequency of flags is simply 

imprecise or erratic; These laboratories, if consistent, may be a / '*’_‘_"
. 

problem should their _results be used to establish base lines or 

trends. Bias in these erratic laboratories is difficult to identify 

since their results are very imprecise and are ranked very high and 

very low. '

- 

The impact of applying the performance criteria is 

summarized below in Table 7. -Approximately 25 percent of laboratories, 

are satisfactory, 50 percent as moderate and 25~ percent as poor. - I 

TABLE T: Input of applying performance criteria 
Study L-.-l Study L-3 $13"L1@',L-1+ 

Performnce ('De‘cember'82) (June'8l3) (September'83) 
Category Bias. Flags Bias Flags Bias Flags" Total Percent 

7 -'/ 
Sat is fact ory 
Moderat e 
Poor 9 

’ 
L 

r 2 

1:6 2o% 
H 88 h8% 

1:6 6% 

3 5 9 T 11 11 
15 18 16 15 11 13 
10 5 6 9 9 7 

28 Labs 31 Labs 31 Labs ' 

Overall the performance codes (P and S) revieal a few 

pertinent, patterns. For instance, laboratories LOOh, LOOT, L021,-



_.17 - 

LO22,_ 1303414-, L051», L056, L057 and L060 may have a need to review their 

internal control program a.nd1_perhaps consult with their data users. 
/‘,0-—-.':"'<;:-..\_\ _,_,»v-:-

‘ 

Laboratories/\L002/gag’ IiOQ9__IfQ;1:3_9___wLQ23__ L027-i and L029 are revealing 

improvements from study" to study. These improvements are possible 

reactions to the appraisals and a reflect-ion of success of the 

interlaboratory studies program. ' 

Several samples in this study were recycled from earlier 

studies. A comparison is given in ' Table 8 for medians obtained 
-i_,___._-@—*—,‘F 

betweenstudies L-3~and'L-)4. " The comparison betweenjmedians is rather_ 

Q N y 

7 , 
. 

_ 

y _ . good ot shown are data for Sample ll (Study L14) which agrees 

closely with earlier results. from Study L-1 (Sample 1'5) and an early 

International Joint Commission Study No. 1&1. The inclusion of test 

samples recycled‘ “between studies provides additional "evidence on 

sample stability and provides __add;itio'nal‘ supporting. evidence to. 

laboratories who were Judged again as biased or in er-ratic control. 

srscmc V

A 

Most parameters were rat-her well ibehavedlandn differences - 

between laboratories are attributed to either a precision factor or a 

bias. due to calibration standards. Three constituents are‘ isolated 

for specific discussion. V 

; 

_

' i
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Eli: 

This parameter has the potential for being measured precise- 

ly within. a laboratoryr However, on an interlaboratory basis the 

precision for pH is somewhat poor. The variation of interlaboratory 

precision is shown in Figure 3. Each individual point in Figure 3 is 

an interlaboratory standard‘ deviation for. the average pH value 

obtained on samgles analyzed in three LRTAP studies (L-1, L-3, and 

L-h). The interesting observation to note is that the imprecision 

appears to »increase between, pH. h and pH. 7. The‘ source of this 

variation may be attributed to sample (stability and ionic strength) 

or methods calibration (standardization)Q 
' 

- 

'

» 

Sulfate and Chloride: 

‘ Results for these two constituents were evaluated for bias 

and flags after separation of data into three method groups (refer to 

Appendix I). The median values for sulfate by the ion chromatographic 

(IC) nethod and the non-IC nethod are-sumrized in Table 9. These 

values were obtained from Appendix I. When graphically presented (see 

Figure R) they reveal the influence- of colour on the_ difference 

between the two method groups.
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TABLE 9: The influence of colour ‘oi: Bill-Phate measurements‘ 

lC 
I i L 6 

_ 

Non’-lC Difference Median 
' Results Results Between Colour 
Sample (PP_MSO1,) (PPMs01,) Methods Value ~ 

HI-' 

l—*O\O(D~IO\u\4='u)I\Jl-' 

um 

~luJ¥FUIOl»Lflk*—JF‘N 

I

I 

I 

ll 

O0 

O 

OI 

nacnn>u|O 

cflo 

H-4(h 

P*UluJ—4CDC)\n\n 

U,

. 

nu» 

s-u1c>u>c'c*cou1;'

I 

O 

I 

I

I 

OI 

0 

l

I 

c-con>u1h-uzuaggrscn 

N 

<3 

u1C>O 

oxn 

o 

c>&>c>c>+~|0|41»lw 

O 

I000 

OI 

I 

II 

h)C)C>h*k*C)U)k*u>N 

I\) 

|—-~1l\>w|\>ou1o 

N 

:'cwv\»1» O U1 

. 
100 

- 1'5 5‘ 

79 
1.00 
35 

* Above results are median values from Appendix I. 

_ 

A comparison of the interlaboratory statistics for chloride 
e- .- . 

- r 

and sulfate is given in Table 10. The statistics x and S.D.' arevbased 

on only the uncoded data from Appendix I, (e.g., it excludes W and T 

values). The highlight to note is the i_nterlaboratory' precision for 

the IC nethod is superior to the non—IC data set. This.precisi0n for 

IC may well impact in future assessments of 7 environmental base lines 

for chloride and sulfate. The mean values between method data sets 

were compared using the Student -"'t"' statistic and, as somewhat 

expect-ed, the sulfate values for coloured waters are significantly 

different. No significant difference at the 95 percent level occurs 

for the IC and non-IC chloride data sets.

l _



TABLE 10: Comparison of statistics for chloride and sulphate» 
,__ 

-1 -2.3 _

I 

‘ Median 
Colour 

Sample Value Statistic
7 

_ 
Chloride Sulphate

F 

IC 
Method 

Non-IC 
Method 

IC 
Method 

Non-IC 
Method

6 

10

7 

’ 100 

155 

79 

100 

. 35‘ 

_ _3 

~3 

205 

' h 

h_

i 
S ‘D
n

X 
S.D 

T1 

' Z 
s.n 

11

i 
s.n 

Tl 

it 

s._n 
n.

E 
s.n 

T1

2 
S.D 
-n

2 
S.D
n

Z 
SOD
n
2 

$.D
n 

11 2 x 
A 

10.1» 

SOD 609 

h.1O 
.286 

10 

3-11 
.125 

10 
h.h7 
.216

V 

10 

3-25 
.117 - 

10 
2-99 

I
‘ 

10 
.818 q 
.05h 

10 
1.56 
.323 

19 
.723 
.056 

l0
. 

.562
0 

10 
1.16 

10 

h.16 
.607 

20 
3.h8 
.735 

20 
h.h6 

20 
3 .39

O 

2o 
3'0 

V 

.h1. 
19 

.289 
19 
1.. 52. 
.267 

29 
. 801 
. 261 

20 
. .661 

.1Th 
19 
1.15“ 
.65 

18 
103 
10.1 

n " 10 18 

.23 
13 

13 
,6.96 

.85 
13 
1.91 
.21h 

13 
3.1.6 
.186 

13 
3.02 

13 
.335 

11 
5-27 
.22 

13 
h.81 
.225 

13' 

3.21 
.118 

13 
3701 
2.2% 

137 

5-09‘ 
1.76 

18 

2.22 
18 

8.38 
l.6h 

18 

h.I5 
1.31 

17 
h.36 
-97 

17 
3.23 

17 
.731 
,-550 

12 
h.93 
1.23 

18 

h.T9 
.869 

18 

3.h3 
1.13 

16 

33.0‘ 
6.h7 

17 
I . 

S.D. 
T1 

averagfi interlaboratory value. 
standard deviation. , 

1

_ number of results used to calculate x.
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Feedback" from analysts was positive and helpful. Many 

expressed a sincere interest in these studies as they 

assist laboratories in verifying the success of their 

intra-laboratory quality control programs. 

The report has introduced a possible criteria to allow 

for overall assessment on the performance of 

laboratories that contribute to LRTAP projects.
l 

The mea_sure_ment of sulfate in highly coloured waters by 

colourimet-r.ic methods produces significantly different 

values than the ion chromatagraphic method. 

Upon reviewing ‘study-to-stuchr results, improvements are 

becoming appa_rent__ in some laboratories. Marw 

laboratories are very average. A few laboratories 

exhibit major difficulties and_ are not comparable with 

their peer group. It is hoped that users of data, 

laboratory heads and program nnnagers will interact and 

use study results such as these to assess and review 

their projects .
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Alberta 
Saskatchewan Research Council, Saskatoon, Saskatchewan
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Provincial Governent Laboratories (cont'd) 

Manitoba Department of Environment, Workplace Safety and Health, 
Winnipeg, Manitoba \‘ 

Ontario Ministry of Enviornment, Northwestern Regional Laboratory, 
Thunder Bay, Ontario ‘ 

%mfiomMawof%flmmmmRumh,mmno 
Ministere de l'environnement du Quebec, Sainte- Foy, Québec 
Environment New Brunswick, Fredericton, New Brunswick 

Universities V

_ 

Concordia University, Montreal, Quebec- 
University of Quebec, Montreal, Quebeci 
Victoria General Hospital, Department of Pathology, Halifax, N.S. 
Memorial University of Newfoundland Department of 

_ Chemistry, 
St. John's, Nfld.

M 

Industrial Lab0ratOries 

Ontario Hydro, Etobicoke, Ontario 
Noranda Mines Ltd., Noranda, Quebec A_ _

' 

K—F Laboratories, Fredericton, New Brunswick - 

" 

- 

l“ 

Institut national de la recherche scientifique, Sainte-Foy, Québec - 

Barringer+Magenta, Rexdale, Ontario
A 

United States Laboratories . . .

_ 

Illinois State Water Survey, Champaigne Illinois, U.S.A.
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List of,Pre,vioi1s Interlaboratoryi Studies 

K.I. Aspila .and, S. Todd, "LRTAP Intercomparison Study L-l: 

Major Ions, Nuitrients and Physical Properties in Water", 

March 1983 -

_ 

K.I. Aspila and S. Todd, "LRTAP Intercomparison Study L-2: 

Trace Metals in Water", March 1983.
' 

K.I. Aspila and S. -Todd, "LRTAP Intercomparison Stud Le3: 

Major Ions, Nutrients and Phsical Properties in Water", 

February 1984. " 
- 

_ 

"‘ 
. 

‘ 

/

' 

Copies of these reports are available fromfl 

A LRTAP Liaison Offlice 
Atmospheric.Environment Service 
h905 Dufferin Street 
Downsview, Ontario M3H 5Tb 
Telephone hl6~66T_h803/h885
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APPENDIX II 

TABULATION OF LABORATORY APPRAISALS

c

Q



- Attachment l 

_ 

Q 

November 7, 1983 
LRTAP» STUDY #L4 - 

, 

V

' 

_ 
Appraisalsi V 

Your Laboratory Number is L0_Q_2
‘ 

___ . .. .4 . . . _"- 
. . 

Céltium - Satisfactory 

Magnesium - Satisfactory 

Sbdium - .Satisfactory 

Potassium -- Satisfactory 

Chloride - g(L002) non IC method, Satisfactory.- * 

Sulfate‘ - L002A Technicon: Bias high, Two results flagged high 
- 

’ L002B I.C. Satisfactory ~ 

Acidity - No results reported
' 

Alkallfllty (T0t&1)~ - Satisfactory_on the three samples ranked " 

Gran Total Alkalinity- - No results reported- 

PH ~ Three results were flagged; two results were high and 
’ 

one result was very high -

. 

Specific Conductivity - Satisfactory
_ 

Colour~ - Samples #2,4 are flagged low and #8-and ll are flagged high 

Reactive Silica - Satisfactory 

Nitrate/Nitrite - Satisfactory, except for a low result on sample #8 
LOOZB - Satisfactory except for a low result on sample #8 

Barium g‘ - No results.reported» < 

D7 l d Oi ' '
- 

Cgiggnve rg§n1c. - No results reported ‘ 

L002-



Attachment 1 

' November 7, 1983 
LRTAP STUDY #L4 

. Appraisa1s 

Your Laboratory Number is LQQQ 

¢ 
'

_ 

Ca1cium - — Two samp1es f1agged high 

Magnesium - Satisfactory, except for 

Sodium 1 

- Satisfactory 

:. 

a high f1ag on one samp1e 

Potassium; - Six samp1es f1agged. One high, four very high, one very 1ow. 

Chloride - L003 (Non I€ mflthfld), satisfactory except for 1 resu1t f1agged H
' 

Su1fate - L003A - I.C. satisfactory ‘ 

L003B - b16S 10W (non [C 

A¢idity - No resu1ts reported 

method) 

A1ka1i"ity (T°ta]) Q (L003B) — Satisfactory, on the three samp1es ranked 
l

“ 

Gran Tota1 A1ka1inity - (L003A) - 1 resu1t f1agged high, otherwise resu1ts 
are satisfactory 1 

pH _ 

- One resu1t f1agged very 1ow and one f1agged very high 

Specific Conductivity -' Satisfactory 

Co1our ' - Insufficient data 

Reactive Si1ica - Satisfactory 

Nitrate/Nitrite‘ - Satisfactory, except for one resu1t f1agged 1ow
_ 

Barium - No resu1ts reported 

Disso1ved Organic " 

Carbon - Resu1ts are s1ight1y bias 10w, even though no resu1ts 
' 

. were f1agged, 

L003



Attachment l 

4 November 7, 1983 
LRTAPISTUDY #L4 

_ 

Appraisals ' 

Your Laboratory Number is LQQ§A 

Calcium t- 

Magnesium‘ - 

Sodium - 

Potassium - 

Chloride - 

Sulfate - 

Acidity - 

Satisfactory 

Five samples flagged, one high, four very high 

Results are bias low, however no samples are flagged‘ 

Results are bias low, 5-samples are flagged low - 

(non IC method) . 

_
_ 

Satisfactory, except one sample is flagged_high (non IC method) 

No results reported
_ 

¢- -- .1 
A]ka]inity»(TQta])‘~“ ‘Satisfactory-on the three samples ranked ' 

Gran~Total 

pH 
Q

- 

Aikaiinity - ‘No results reported 

One sample flagged high and one flagged low ' 

Specific Conductivity - Results are ranked bias low; four results 

Colour - 

are flagged very low and two are just low 

Seven samples are flagged; three are very high; two are 
high and two are very low t

» 

Reactive Silica - No results reported 

Nitrate/Nitrite v—~ Three results are flagged; two are lowland one is 

Barium l - 

very low 

No results reported 

Dissolved Organie 
_ 

-

V 

Carbon ' 

J- - Two results are flagged; one is high"and»onel - 

is very highl 
I a

' 

L004A



LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQQ§Bj - 

Attachmentil 

November 7, l983 

Calcium - Satisfactory 

5- 

Magnesium - One sample flagged low, three flagged very low; 
results are bias low 

Sodium - Satisfactory 

Pqtassium - Two results flagged low 

Chloride - Three samples are flanged high (non IC method data set) 

Sulfate — Satisfactory, except one sample is flagged low (non IC method) 

Acidity - No results reported * 

Alkalinity (Total) - ‘Two results are flagged, out of the eight ranked;' ~ 

one is high and one is very high 

Gran Total Alkalinity - No results reported 

PH 
l 

* Eight Samples are flagged Vety highs l result flagged high, overall 
ranking indicates results bias high) 

Specific Conductivity - Ten samples.are flagged; ranking indicates results 
are bias low. ied _nine are very low and one low 

Colour 
_ 

é Four samples are flagged; three are low and one is very low 

Reactive Silica - No results reported 

Nitrate/Nitrite - Satisfaetory 

Barium — No results reported 

Dissolved Organic
_ 

carbon - Five results_are flagged; three are high and two are 
very high _

- 

H1048



Attachment l 

November 7, l983 
LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is Lqgg _ 

Calcium - 

Magnesium - 

Sodium - 

Potassium - 

Chloride- - 

Sulfate - 

Acidity - 

One result flagged low-and one flagged very lows 

two results flagged very high 

Six results are flagged very high; overall ranking indicates“ 
results are bias high " 

Ten samples.are flagged; four are high, six are very high . 

Results are bias high .

~ 

Satisfactory (non IC method) 

Satisfactory (non IC method) 

No results reported 

Alkalinity (Total) = No results are flagged, however ranking indicates V 

results are bias low 
_ 

S ‘ 

Gran Total Alkalinity~ - No results reported s 

PH - Satisfactory 

Specific Conductivityg - Results are ranked slightly bias high, even 

Colour - 

though no samples are flagged — 

No results reported 

Rea¢t1ve 5i1i¢a e .Results are bias low; no samples are flagged. 

Nitrate/Nitrite - Results are bias low; three samples are flagged, 

Barium
g 

- two are low and one is very low S 

- No results reported , 

Dissolved Organic‘ “g 

carbon . 

- No results reported 

L006



»LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQQ1 

Attachment l 

November 9, l983 

Calcium .

l 

Magnesium \
\
\
\
\ 

- \ 

Sodium ‘\ 
\\

\ 
\\ 

Potassium \ 
\\

\
\
\ 

Chloride X 
\\ 

. \\\ 

Sulfate ‘\ 
. 

\\ 

Acidity
‘
\
\
\
\ 

-

\ 

Alkalinity (Total)
\ 

2
\
\ 

V \
\
\ 

Gran Total Alkalinity 

pH . 

Specific Conductivity 

Colour 

Reactive Silica 

Nitrate/Nitrite 

Bariumr 

Dissolved Organic 
Carbon 

No results reported

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\ 

5-"-"

\
\
\\

\ 

L007



‘ 
Attachment l 

' November 7, l983 
LRTAP STUDY #L4 s " 

Appraisals 

Your Laboratory_Number_is LQQQ j _ 

Calcium 

Magnesium 

Sodium 

Potassium 

Chloride 

Sulfate 

Acidity 

Alkalinity 

Gran Total 

pH 

. , ,»
.

c Satisfactory
_ 

One result is flagged high 

- Satisfactory 

- Satisfactory 

- No results reported 

- No results reported 

- ‘No results reported 

(Total) — -No results reported - 

Aikaiinity - No results reported 

- Satisfactory 

5Pe¢lfl¢ ¢°"d"¢tlVltY - Results are slightly bias-high; no samples are flagged 

Colour - No results are reported S 
' 

~
' 

Reactive Silica - No results reported A 

Nitrate/Nitrite - No results reported 

Barium gs - No results reported 

Dissolved Organic 
_ _

_ 

Carbon . 

. 

~ i- No results reported ~

V 

L009



A 

Attachment l 

November 7, 1983 
LRTAP STUDY #L4 . 

Appraisals 

Your Laboratory Number is LQJQ _ 

. . . 4 

Cditium — Satisfactory
g 

Magnesium - Satisfactory, except for one low result 

godium — Satisfactory 

Potassium - Satisfactory 

Chloride - Five results are flagged; one is very low, two are high 
and tW0 are Very hlgh; results are erractic (non IC method) 

Sulfate - Bias high, ten samples are flagged; five are high and five 
are very high (non IQ method) _ 

-

A 

Acidity - Satisfactory, except for a high result on sample #l0 

Alkalinity (Total) - No results reported ~ 

Gran Total Alkalinity - No results reported 

PH e satisfactory except for one low result’ 

Specific Conductivity - Satisfactory 

Colour - Two samples are flagged low (#3 and #4) 

Reactive Silica - All six results ranked are flagged; five are very high 
and one is high 

Nitrate/Nitrite - Three results are flagged very high, ranking indicates 
results are bias high ' 

Barium' - Results appear satisfactory, although data is bias low. This 
is because the range is low and the number of data sets is 

" insufficient., . 

Dissolved Organic 
Carb°" 

_ 

-u No results reported 

L010



LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is toll 
Total # of samples is ll » 

Attachment l 

T November 7, l983 

Calcium - 

Magnesimh - 

Sodium - 

»Potassium - 

Chloride - 

Sulfatev - 

Acidity - 

One result is flagged very low 

Satisfactory 

Ranking indicates results are bias 
flagged very low and four are just 

One result is low, one is high and 

Ranking indicates results are bias 
low (non IC method) . 

Satisfactory (non TC method) 

Ranking indicates results are bias 
and one very high- 

Alkalinity (T0ta1)' -- Three results are flagged 
ranked 

Gran Total Alkalinity - No results reported 

pH - Two flagged results; one is flagged high and one is flagged
y 

very high ' 

;__ 

low; four samples are -
. 

low . 

three are very high
_ 

low; one sample is flagged 

high; two are flagged high 

low out of the six that are 

Specific Conductivity - Satisfactory, except for a low result 
on sample #9 

Colour - kSatisfactory by both methods 

Reactive Silica - No results reported 

Nitrate/Nitriteil- Ranking indicates results are bias low, however 
no results are flagged 

Barium‘ -= Appears.satisfactory, although bias low; This is because the- 
concentration range is low and the number of data sets is 
insufficient 

Dissolved.Organic - 

V 

- 

V _ 

carbon - - - Four results are flagged very high 

L011



Your Laboratory N 

LRTAP STUDY #L4 

Appraisals 

umber is LQl§A 

Attachment l 

November 7, l983 

Calcium - No results reported 
_

’ 

Magnesium - No results reported 

Sodium ‘- Satisfactory 

Potassium é One sample was flagged low and one very low 

Chloride Q Satisfactory (IC method) 

Sulfate - Satisfactory (IC method) 

A¢idity - No results reported 

Aikaiinity (TQta1)_ No results reported ~ 

Gran Total Alkalinity - No results reported . 

pH - No results reported 

Specific Conductivity_ - Two results flagged very high; ie: samples #7, 8 

Colour - No results reported 

Reagtive 'Si]'i¢a — NO FGSUHZS reported 

Nitrate/Nitrite - Satisfactory 

Barium l 

- No results reported 

Dissolved Organic 
Carbon - 'No results reported 

LOl3A



Attachment l 

. November 7, l983 LRTAP STUDY #L4 _ 

Appraisals 
1

, 

Your Laboratory Number is LQl§B 

5;.- 

Calcium - Satisfactory
V 

Two results are flagged high Magnesium - 

Satisfactory, except for one result (#11) flagged high Sodium - 

Potassium - Satisfactory 

Chloride - No results reported 

sulfate - No results reported 

NO results reported Acidity - 

A1ka1in1ty (TQta]) -' No results reported_ 

Gran Total “Alkalinity - Ne results reverted 

PH - Satisfactory 

Specific-Conductivity - Satisfactory, except sample #1 is flagged very h1gh 

Colour - No results reported 

Reactive Silica - No results reported 

Nitrate/Nitrite -I No results reported 1 

Barium - No.results reported 

Dissolved Organic .

p Carbon » V - No results reported A. 

L0l3B



" Attachment l 

, November 7, 1983 
- LRTAP STUDY #L4 ’ 

Appraisals 

Your Laboratory Number is Lqlfi _ 

I
. 

Calcium - One result is flagged low and one flagged very high 

Magnesium - Satisfactory ' 

Sodium S- Satisfactory 

Potassiwn - 
A 

Satisfactory 

Chloride - 
l A 

method 
_ 

'

~ 

Sulfate - Satisfactory (non IC method) 

Acidity - 
, Ranking indicates samples are bias low 

Alkalinity 

Gran Total Alkalinity - No results reported
S 

PH -- Satisfactory, except for a high flag on sample #ll 

SPe¢ifi¢ c°"d“¢tiVitY -- One sample flagged very low; two flagged high 
, and one flagged low 

Colour - No results reported ‘ 

Reactive Silica - No results reported 

Nitrate/Nitrite - No results reported 

Barium - No results reported 

Dissolved Organics 
Carbon ; 

- No results reported 

L014 

One sample flagged low and one sample flagged very low, ngn IQ 

Nine samples are flagged; two are very low and seven are low. 

(Total) - Satisfactory for the four results ranked ' ~



Attachment l 

‘ November 7, l983 
LRTAP STUDY #L4

_ 

Appraisals 

Your Laboratory Number is L015 
'41 

Calcium - Satisfactory 

Magnesium - 

Sodium - 

Potassium - 

Chloride * 

Sulfate - 

Acidity - 

Alkalinity 

Satisfactory, except for a high flag on one Sample»
\ 

Results are slightly bias low; no samples were flagged ' 

»Results are bias low, one result is flagged low 

Two samples are flagged very low (non IC method)
' 

Ranking indicates results are bias low; two samples are 
flagged low and two are very low (non IC method) 7 

“Satisfactory_except one sample is flagged high; ie. #l0 
~ . 

' 

. » 

(Total) — Ranking indicates results are bias low; three results are 
. flagged, two are low and one is very low 

Gran Total 

pH 

Alkalinity - No results reported
" 

+ Satisfactory, except for one sample flagged low; ie. #4 

Specific Conductivity - No results reported 

cQ1Qur' - No results reported ' 

Reactive Silica - NO results Pepflrted 

Nitrate/Nitrite - No results reported 

Barium - No results reported 

Dissolved Organic" i 

carbon ' 

I 

- No results reported 

‘ lfllfi



- Magnesium - 

Attachment l 

. 

November 7, 1983 
LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is Lqgg 

Calcium i - One result is flagged very high
A 

One result is flagged high and-one very high 

Sodium ~ Satisfactory 
' ‘ 

Potassium -h Two results are flagged low, one high and two very high. Flags 
. may not have occurred if data had been reported to more significant 

_ 

figures ’ -, - 

Chloride _ 
Two results are flagged very high (non IC method) 

suifate -' Satisfactory (nofi IC method) ’ 

A

_ 

Satisfactory, except one sample was flagged high Acidity t 

(TQta]) _~ No results reported- Alkalinity 

‘- Gran Total 
l is flagged very low and one very high 

"PH - Satisfactory, except for one sample flagged high
l 

Specific Conductivity - No results reported 

Colour - No results reported 

Reactive Silica — Satisfactory 

Nitrate/Nitrite - Satisfactory 

Barium - No results reported 

Dissolved Organic
i 

carbgn - No results reported - 

.. »> 

Aikaiinity. - _lwo results of the five ranked are flagged. One 

L020



Attachment 1
“ 

b 

’ November 7, T983 
LRTAP STUDY #L4. l 

-

' 

- Appraisals 

Your Laboratory Number is LQ§lB .

' 

Calcium — Two results are flagged low and three very low 

Magnesium - One result flagged low and one very low 

sodium - Ranking indicates results are bias high; three samples 
were flagged very high and four high 

Potassium - Satisfactory
V 

chlqride - Satisfactory (IC method) 

sulfate - -Satisfactory (IC method) 

A¢1d1ty ~ No results reported 

A1ka]jn1ty.(Tota1) - No results reported 

Granlotal Alkalinity - N0 results reported. 

pp — Satisfactory 

5Pe¢lfl¢ C°"dU¢tlVltY - Ranking indicates results are bias low, ten samples 
are flagged; nine are very low and one is low 

C°1°UFn 
5 No results reported - - 

' 

h n‘
_ 

R9B¢tlVe'5l1l¢a - Ranking indicates results are bias low, six samples 
‘ flagged very low

V 

Nitrate/Nitrite - 5ati5fa¢tQry ‘ ' 

Barium - No results_reported ' 

Dissolved-Organic 
Carbon: - No results reported 

*Note: L02lA ~ No results reported on any of the samples

~ 

_ l..O?'l R



Attachment l 

g 

November 7, l983 
LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQZ§ - ’_ 

Calcium - 

Magnesium - 

Sodium ' 

Potassium - 

Chloride T

‘ 

Sulfatei. ' 

Acidity- ' 

Alkalinity 

Gran Total 

' 5;- 

Two results flagged high and one very high._ Results are 
bias high - - 

V 

*' ‘ 

,

A 

Two results are flagged high and one very high' 

Satisfactory 

Nine samples flagged; one is low and eigh very low. Results 
are bias low 

One sample is flagged high, results are bias low (IC method) 

Satisfactory (IC method) 

Satisfactory 

(Total) - Satisfactory on the six results ranked - - 

Alkalinity - -No results reported ~

' 

pH ; Two results flagged very low
V 

Specific Conductivity 4 Satisfactory, except for two low results 

Colour ~ Ranking indicates results are bias low; nine samples flagged 
five are very low, four are low

i 

Rea¢;ive Siliga - No results reported 

Nitrate/Nitrite -- Qnetesvlt flagged very high 

Barium - Appears satisfactory. *NoteE There really isn't enough data 
present to make this assessment properly 

Dissolved Organic‘ 
_ _ 

garbon - Satisfactory, except for two results flagged high- V 

L022



' Attachment l 

e 

__ 
November 7, 1983 

LRTAP STUDY #L4 

‘ Appraisals ~ 

Your Laboratory Number is LQg§ _ 

Calcium — Satisfactory
4 

Magnesium .- One result is flagged low, one very low, and‘one very high 

Sodium - Satisfactory, except.for a high flag on one sample 

Potassium - Satisfafitofiy 

Chlgride - Satisfactory (non IC method) 

guifate - Satisfactory (non IC method) 

A¢id1;y - _Satisfactory - 

Alkalinity (T0161) — Satisfactory, except for a very high flag on sample #8 

Gran Total Alkalinity - No results reported 

pH —_ Satisfactory 

Specific Conductivity - Satisfactory - 

Colour » - Satisfactory 

Reactive Silica - Bias high on the seven samples ranked; no flagged results 

Nitrate/Nitrite -. Two results flagged, one very low and one very high 

Barium — No results reportedg 

Dissolved Organic ' 

- - 

carbon - ~’ - No results reported 

L023_



Attachment l 

. November 7, 1983 
LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is L0_g§ 

5.. 

Calcium - Satisfactory, except for a high flag on one sample 

Magnesium - Satisfactory 

Sodium - Satisfactory 

Potassium - lSatisfactory 

Chloride Satisfactory (non IC method) 

Sulfatel 
_ 

- No results reported 

Acidity l - No results reported 

Alkalinity (Total) - Satisfactory 

Gran Total Alkalinity - Ranking indicates results are bias low. One result 
' is low and one is very low _ 

PH - Satisfactory
‘ 

Specific Conductivity - Satisfactory 

Colour - Five samples flagged; four are very high and one is high 

Reactive Silica - $6tl$ffl¢f0YY' 

Nitrate/Nitrite - Satisfactory‘ 

Barium - No results reported 

Dissolved Organic 
A _ 

carbon. - No results reported 

L024



LRTAP STUDY #L4‘ 

Appraisals_ 

Your Laboratory Number is LQg§ - 

Attachment l 

November 7, T983 

Calcium - 

Magnesium - 

Sodium - 

Potassium >- 

Chloride - 

Sulfate - 

Satisfactory 
_ _ 

One result is flagged very high 

Satisfactory 

Satisfactory 

(IC method) Satisfactory 

Sati sfactory» (IC method) 

A¢1dity - Satisfactory, except a low flag on sample six 

Alkalinity (Total) - No results reported 

Gran Total Alkalinity - Two results flagged; one very low and one very high 

PH ~ Six samples flagged; five very high, one low 

Specific Conductivity - 5atl5fa¢t0"y 

cQ]Qur - Four samples flagged; two high and two low 

Reactive Silica — Satisfactory - 

Nitrate/Nitrite - Three results flagged low 

Barium - No results reported 

Dissolved>0rganicr’ 
ca"b°" T - Results are slightly bias low; however no results are 

flagged. 
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LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQZQ 

Attachment 1 

November 7, l983

- 

Magnesium - 

Sodium - 

Potassium - 

ChlOride‘.é 

Sulfate‘ - 

Acidity * 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory (IC method). 

Ranking indicates-results are bias low; no results are.flagged 
(IC method) 

Satisfactory 

Aikaiinity (iotai) - ,Satisfactory on the six results ranked ‘ ' ' 

Gran Total Alkalinity * N0 Y9$d1t$ FEP0Yt9d 

PH ‘ Three results flagged low, overall ranking indicates results 
are bias low 

Colour - No results reported 

Reactive Silica - 5étl5fa¢t0YY 

Nitrate/Nitrite - Three results.are flagged low 

Barium 
' - Eleven results flagged very high; results are bias high 

Dissolved Organic 
carbon 

' _ Two results flagged high 

"L029



LRTAP STUDY #L4 

Appraisals 

Your.Laboratory Number is LQQQ 

1-.,}\,.,\,-uuunnu 

November 7, 1983 

i‘ 

Galcium - No results 

Magnesium - No results 

Sodium - No results 

Potassium '- 
No results 

Chloride - No results 

Sulfate - No results 

reported 

reported 

reported " 

reported 

reported 

reported i 

3,-. 

A¢idity - Results are slightly bias low, no flagged samples 

A1ka]1n1ty“(TQta1) - No results reported
4 

Gran Total Alkalinity ' Satisfactory 

PH - Satisfactory 

Specific Conductivity - Satisfactory 

coiour - Results are ranked bias high; five are flagged very high 

Reactive Silica -- No results reported 

Nitrate/Nitrite - Satisfactory, except one result is flagged low 

Barium - No results reported 

Dissolved Organic 
Carbon - No results reported 

L030



LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQ§lA _° 

Attachment l 

November 7, T983 

Calcium - 

Magnesium — 

Sodium - 

Potassium — 

- Chloride_ - 

Sulfate ‘ 

Acidity ' 

4 

Alkalinity (Total) 
-' Satisfactory on the one result 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

on the two results reported (non IC method) 

on the two results reported (non 15 methgd) 

No results reported 

Gran Total Alkalinity - N0 results reported 

PH - Satisfactory, except for a high flag on samples #8 and #l0 

Specific Conductivity - Satisfactory » 

Colour -’ Ranking indicates results are bias low; five samples are 

Nitrate/Nitrite - Satisfactory, except for one result flagged high 

flagged‘low 

assessment difficult. 

Dissolved Organic 
Carbon - Results are slightly bias low; no samples are flagged 

Barium - Appears satisfactory. *Note: Limited data makes this 

V 

Reactive Silica — Results rank bias high; four samples have high flags 

_L03lA
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Attachment l 

November 7, l983 
LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQ§1B 

Calcium - 

Magnesium - 

Sodium - 

Potassium - 

Chloride - 

Sulfate - 

Acidity - 

Satisfactory 

Satisfactory 

Satisfactory, except for one high result 

Satisfactory 

Satisfactory, except for one high result (non 1c method) 

Four samples are flagged; one low and three very low. 
Ranking indicates results are bias low (non IC method) 

No results reported ’ 

Alkalinity (Tqtai) - Satisfactory on all of the results ranked fl 

Gran Total Alkalinity - Nb results reported 

PH ' No results reported 

Specific Conductivity - No results reported 

Colour P No results reported 

Reactive Silica '— No results reported 

Nitrate/Ni-trite -- Satisfactory 

Barium - Method insensitive, no results ranked 

Dissolved Organic
_ 

Qarbgn’ — ‘No results reported 

LO31B



» Attachment l 

V, November 7, l983 
LRTAP STUDY #L4 - 

_ 

Appraisals '
A 

Your Laboratory Number is L032 
__ __ ,- 

Calcium - Satisfactory 

Magnesium - Satisfactory 

Sodium - Satisfactory, except for a low flag on one sample 

Potassium - ’0ne result was flagged low and one very low' 

Chloride. - Satisfactory (IC method) 

Sulfater - _Satisfa¢t¢ry (Ic method) 

Acidity — Satisfactory; except for a low result on flu _ 

Alkalinity (Total) - No results reported 

Gran Tgtal Alkalinity - Satisfactory, except for a low result on sample #8 

pH l' one result fla99ed Very 1°W, and one result flagged high 

Specific Conductivity - Satisfactory 

coiour - No results reported - 

Reactive 5515¢a - Five samples are flagged, four are low and one is 
very high -

s 

Nl tY‘&t8/'N‘lt'Y‘l t9 .. Sat-i Sfactgry 

BaYlUm - No results reported 

Dissolved Organic ‘ 
' ' 

CiPb°" » 
- - Satisfactory, except for one result flagged low 

2032



Attachment l 

V 

A 

November 7, l983 
LRTAP STUDY #L4. - 

.Appraisals 

Your Laboratory Number is LQ§§ " 

Calcium ‘ - 

Magnesium - 

Sodium -
- 

Potassium - 

Chloride ~- 

Sulfate ~- 

Acidity ' 

Two results were flagged, one low and one very low. 
*Note: Only three results were ranked 

One result of the two results ranked is flagged very low 

Satisfactory on the six results ranked 

One result of the five results ranked is flagged low 

One very high flag out of eight ranked results (non IC method) 

Two of the four results are flagged very high (non 1c method) 

Insufficient.data
_ 

Aikaiinity (TQta1) - Satisfactory on the one result ranked 

Gran Total Alkalinity 5 Ne results reported
_ 

PH ' Four samples flagged; one low and three very low; results 
are bias low ' 

»

" 

Specific Conductivity _ satisfactory 

Colour - No results reported 

R9a¢tlVe 5l1l¢3 - ‘Satisfactory-on the six results ranked
'

/ 

Nitrate/Nitrite - One result flagged very low out of the four results 

Barium - 

that got ranked 

No results reoorted . 

Dissolved Organic - 
i- 

Carbon 
, 

- Results are ranked bias low; one result is also. 
flaggedilow 

L033



LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQAQ 

f'\£-‘K-Cbl|||lClI§' I 

November 9, 1983 

Galcium '

. 

Magnesium \ 
. 

\\
\ 
\\ 

Sodium \ 
\\

\ 
\\ 

Potassium \ 
\\ 

Chioride \
\
\
\
\
\
\ Suifate \ 

\\\\ 

Acidity \
\ 

- \ 

Aikaiinity (Total) \\ _
\
\ 

. . , \ 
' \ 

' \ 
Gran Total Aikalinity \

\
\
\
\ 

Specific Conductivity 

Colour 

Reactive Siiica 

Nitrate/Nitrite 

Barium 

Dissolved Organic 
Carbon 

H ‘~ 
P \

\
\

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\ 

f. 

No resuits reported _

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\ 
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HLLd»(.Ll'1flIET'l'L I
' 

November 9, 1983 
LRTAP STUDY #L4 

Appraisa1s 

Your Laboratory Number is Lqjfl 
'

r 

@a1¢1um No results reported

\ 
Magnesium X‘

\
\
\
\
\
\
\ 

Sodium
\
\
\ 

- \\ 
Potassium \ 

\\
\
\ 

Chloride \\ 

Sulfate ‘\\ 

Acidityv.
\
\
\
\
\
\
\
\ 

. 
' 

_ \ 

Aikalinity (Tota1) .- \\ _ 

Gran Total Alkaliqity \\ 

PH \ 
Specific Conductivity. \\ 

Colour ‘\ 
\\\ 

Reactive s-11 iica 

\\\ 

Nitrate/Nitrite \\ 

O - 

\\\ 
Barium \ 

\\\\ 

Disso1ved Organic‘ 
Carbbn ’ 

L041-



Attachment l 

n_ November 7, l983 
LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQ3g 

Calcium - 

Magnesium - 

Sodium - 

Potassium - 

Chloride — 

Sulfate - 

Acidity - 

. ._ .__ . V ._ _ _,__ 

0ne.result is flagged high and one very low 

Satisfactory except one result was flagged low 

Satisfactory 

Satisfactory 

Seven results flagged; one was low, five were very low, and 
one very high. Data appears to be erractic (non IC method) 

Three results are flagged low and four very low. Results are 
bias low (non IC method) 

Satisfactory, except for one high result 

Alkalinity (Total) - Results are biased very high." Nine results flagged 

Gran Total 

PH ’ 

very high 
i _

. 

Aikaiinity - No results reported 

Two results flagged; one high and one very high 

gpecific conductivity — Satisfactory, except for low result on sample #9 

Coiour - No results reported 

Reactive Silica — NO PESU1t$ T9R°Yte¢' 

'N1trate/Nitrite - No results reported
‘ 

Barium . 
- No results reported 

Dissolved Organic R 

Carbon - No results reported 

/ L042



LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQ5§- 

Attachment_l 

November 7, l983 

CBl¢lUm . 
-~ Two results flagged low and three very low. Results 

- are bias low 

Magnesium - Nine samples are flagged, two are low, seven are very low; 
-, results are bias low 

Sodium Q Satisfactory 

Potassium - One result flagged very high Y 

Chloride - Satisfactory (IC method) 

Sulfate‘ -R Satisfactory (IC method) 

Acidity — No results reported 

Alkalinity (Total) - No results reported 

Gran Total Alkalinity - No results reported 

pH‘ - ‘Three results flagged; one very low and two low ,

l 

$pe¢jfi¢ QQndu¢tivity - Ten samples are flagged, nine very low and one 
low; Ranking indicates bias low results 

Colour - ‘No results reported»
, 

Reactive Silica - No results reported 

Nitrate/Nitrite.- Seven samples flagged very high. Ranking indicates 
results are biased high 

Barimn - No results reported A 

Dissolved Organic 
S 

'v 
Carbon V 

’ 

V 

- No results reported 
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Attachment l 

. 
_ 

November 7, l983 
LRTAP STUDY #L4 -

. 

Appraisals 

Your Laboratory Number is LO§§ 

Calcium — Satisfactory 

Magnesium - Results are slightly bias high 

Sodium ‘ - Satisfactory 

Potassium - One result is flagged low; results are slightly bias low 

ghioride - One sample flagged very low (non IC method) 

guifate — Two samples flagged very low and one flagged low (non IC method) 

Acidity - No results reported , 

Aikajinity (Totai) - Satisfactory on thefour results ranked
' 

Gran Total Alkalinity - N0 P@$"l’¢$ "@P°"’¢@d _ 

‘PH - Two results flagged low; overall ranking indicates results 
- are bias low 

Specific Conductivity - 5at§5fa¢tQpy 

C010"? - Three samples flagged, two high and one low 

Refifitlve $lll¢8 - Ranking indicates results are bias low. No samples 
are fli99ed. - 

_ 

.

‘ 

Nitrate/Nitrite - Results are bias low, one result is flagged low 

Barium - Appears satisfactory 

Dissolved Organic 
Carbon 

_ 

- Satisfactory 

- L045



Attachment l 

November 7, l983 
LRTAP STUDY #L4

, 

Appraisals 

Your Laboratory Number is LQ5§ 

CBTGTUW - Two results are flagged low 

Magnesium - Satisfactory
_

t 

Sodium - Two results are flagged high. Overall ranking indicates results are 
- bias high . 

Potassium - Results are bias low, no flagged results 

Chloride - Four results are flagged very high, ranking indicates high bias 
- (non IC method) "-

- 

Sulfatev - Two results are flagged very low and one is flagged low 
. 

V (non IC method) . 

~ 

~ - 

Acidity - Satisfactory, except for sample #2'is flagged very high 

Alkalinity (Total) -7 N0 results reported 

Gra‘n'TQta] Alkalinity -'- Satisfactory 

pH 
‘ A- Satisfactory 

Specific Conductivity - Two results are flagged very high; and one flagged low 

Colour - insufficient data, one sample flagged very high‘ 

Reactive Silica - One flagged very low, one result flagged high and one 
- flagged very high e

- 

Nitrate/Nitrite - Three results flagged very low .

‘ 

Barium - No results reported . 

Dissolved Organic
_ 

carbon r 

_ 
- No results reported 
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LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is L0§l 

Attacnment | 

November 9, l983 

ggs ~ 

Calcium No results reported
\ 

_
\
\ 

Magnesium ‘X
\
\
\ 

. \\ 
SOdlum - \

\
\ 

_
\ 

Potassium
\
\
\
\ 

~ \
\ 

- \ 
\\ 

Chloride X‘
\ 

. \ 
. \

\ 
Sulfate \

\ 
> \ 

Acidity - 

Alkalinity (Total) ~ 

Gran Total Alkalinity 

DH \ 
Specific Conductivity 

Colour 

Reactive Silica 

Nitrate/Nitrite 

Barium . 

Dissolved Organic 
Carbon

\
\

\
\
\
\

\
\
\
\
\
\
\
\
\

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\ 
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LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQ§§ 

Attachment l
” 

November 7, l983 

Calcium - Satisfactory 

Magnesium - Satisfactory ' 

Sodium - Satisfactory 

Potassium - Results have a sligh bias high, however no flagged results 

ghioride, - Satisfactory; except for one result flagged very high (non IC method) 

sulfate‘ ~ L053A - one flagged low and one flagged very low (non IC method) 
V 0 - .' ltd fl d; f‘ h‘ h d h‘ h: 

' h‘ h tnggBIc aééhggsu s 8998 ive very ig an one 1g Bias c1g_ 

Agidity» - Satisfactory
_ 

A1ka1inity (Totai) - No results reported 

Grain Total Alkalinity - NQ results reported 

pH - Satisfactory 

Specific Conductivity - No results reported 

Colour - No results reported 

Reactive Silica - No results reported 

Nitrate/Nitrite - .Three results flagged low, 

Barium - No results reported 

Dissolved Organic -

‘ 

Carbon - Satisfactory, except for one result flagged high 

L053



I-\UZ6ChlTlEl'lT. I 

November 9, l983 
LRTAP STUDY #L4 

l Appraisals 

Your Laboratory Number is LQ§5 A 

.1§. 

Calcium 

. \,_ 
Magnesium X‘

\
\ 

Sodium
\
\
\
\
\
\
\
\ 

Potassium 

Chloride 

Sulfate 

Acidity 

Alkalinity-(Total) X‘ _ 

Gran Total Alkalinity

\
\
\
\ 

No results reported

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

\
\
\
\
\
\
\
\
\
\
\ H \ P \

\
\
\ 

SP8¢ific Conductivity 

Colour 

Reactive Silica 

Nitrate/Nitrite 

Barium 

Dissolved Organic 
Carbon .

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\ 
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I\l-B-U\|'l_lI|l\.lH. I 

‘ November 9; 1983 
LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQ§§
_ 

- 

., ii 

Calcium No results reported 

Magnesium _\
\
\
\ 

Sodium . 

‘\ 
. \

\ 
\\ 

Potassium \ 
\\\ 

\\ 

Chloride ‘\ 
\\ 
\\ 

’

\ 
Sulfate \

\
\
\
\ 
\\ 

ACld1ty' \\ 

Alkalinity (Total)' 
. 

\\

\ 
. \

\ 

. \ 
\ D '

\\ 
_ 

I \
\ Gran Total Alkalinity - \ 

c \
\
\
\ 

PH \\ ' 
» \

\
\
\
\ 

Specific Conductivity \\ 
\\

\ Colour \ 
\\

\
\ 

’ . . . \\ Reactive Silica ~\
\
\
\
\ 

Nitrate/Nitrite \. 
. 

I 

\\\
\ 

a \\ Barium" \ 

Dissolved Organic ‘\
\
\
\ 

Carbon 

\\ 
\ 0
\

\
\ 

L056



A Attachment l 

_ 
November 7, l983 

LRTAP STUDY #L4 

Appraisals 

Your Laboratory Number is LQ§Z 

Calcium - 

Magnesium - 

Sodium » - 

Potassium - 

Chloride - 

Sulfate - 

Acidity — 

Alkalinity 

Gran'Total 

PH ' 

Nine samples are flagged very high, results are bias high 

Two results are flagged low and five very low; results 
are bias low 

Results are bias low; however no samples have been flagged 7 

One result is flagged very low, one low, one high and one very high 
Results appear to be erractic _ 

Six samples are flagged very low and two are flagged very high. 
Data appears to be erractic. (non IC method) 

Results are bias low; one sample is flagged very low (15 method) 

Satisfactory, except for a high flag on #l0 

(Total) - One result flagged very low on fie six results ranked - ~ 

Aikaiinity - No results reported 

Four results are flagged low; ranking indicates samples are bias low 

5pe¢if1¢ ¢ondu¢t1vity - Six samples flagged; one low, one very low, three 

Colour - 

high, and one very high. Results are erractic. 

Satisfactory, except for two samples flagged high 

Reactive Silica - No results reported " 

Nitrate/Nitrite - Seven samples flagged very high, ranking indicates samples 
are bias high 

g

i 

.Barium - No results reported 

Dissolved Organic 
Carbon — No results reported 

L057



Attachment l 

_“ 
' November 7, l983 

LRTAP STUDY #L4, 

Appraisals 

Your Laboratory Number is LQ§§ 

Calcium - Satisfactory 

Magnesium - Satisfactory 

Sodium ' - One result flagged low, overall ranking indicates results Q 
' are bias low ' 

Potassium - Satisfactory, except for one result flagged high 

Chloride - One result flagged high and one very high (non IC method) 

Sulfate ‘ - Results are bias high, although no results are flagged (IC method) 

Agidity - No results reported ,- 

Alkalinity (Total) -- ‘N0 results reported -

~ 

Gran Tgtal Aikaiinity i- One result flagged Very low and two high 

PH 
A" - Two results are flagged high, ranking indicates results 

- are bias high 

Specific Conductivity _ Satisfactory 

Colour - Satisfactory, except one sample is flagged low
1 

Reactive Silica - No results-reported 

Nitrate/Nitrite - Satisfactory, except for one high result ~ 

Barium --No results reported . 

Dissolved Organic, 
C 3 y,

' 

Carbon _ 

_ 

- Satisfactory, on the six results reported 

L058



_ Attachment l 
' November 7, T983 

LRTAP STUDY #L4 

Appraisals ,

Q 

Your Laboratory Number is LQ§g
I 

Calcium 

Magnesium» 

Sodium 

Potassium 

Chloride~ 

Sulfate 

Acidity 

Alkalinity 

Gran Total 

pH 

5pe¢ific c°"d“°tiVitY - Six results are flagged very low, ranking indicates 
T. 

. W 

(Total) - Four results are flagged high and three are flagged ~ 

Two results flagged very high S 

Ten results flagged very high, data is bias high 

Six results are flagged high, ranking indicates results are, 
bias high _ 

Six results are flagged;.four high and two very high. Data 
is bias high A

_ 

Results.are bias low. (No flags) (IC method) 

Satisfactory (IC method) 
g y 

Two results are flagged very high and one high; ranking indicates 
results are bias high- 

g

. 

very high 
_

_ 

Alkalinity - No results reported " 

- Three results are flagged low; ranking indicates results are 
bias low 

results are bias lo 

Colour - No results.reported 

Reactive Silica - No results reported 

Nitrate/Nitrite - Two results flagged high and six results flagged very 

Barium - Data appears satisfactory, however note, there weren)t‘Fe611Y 

high. Ranking indicates results are bias high 

enough labs participating ' 

Dissolved Organic "

7 

Carbon - No results-reported= 

L060



_ 

LRIAP STUDY #L4 

Appraisals 

Your Laboratory Number is Lqgl 

Attachment l 

' 

November 7, l983 

Calcium '- 

Magnesium - 

Sodium - 

Potassium - 

Chloride - 

Sulfate — 

Acidity - 

Alkalinity (Tgtal) - No results reported - 

Gran Total Al_kalinity- — N0 results reported 

pH .- 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory (IC method) 

Results are slightly bias high, no results are flagged (IC method) 

No results reported

1 

One result flagged low, one result flagged very high 

Specific Conductivity - $ati$fa¢t¢ry 

Colour ' No results reported 

Reactive Silica - No results reported 

Nitrate/Nitrite - Three results are flagged high and one very high 

Barium - No results reported 

Dissolved Organic
g 

garban. - No results reported 

L06
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