LRTAP INTERCOMPARISON STUDY L 4:
| MAJOR IONS NUTRIENTS AND
_ PHY_SICAL“ PROPERTIES iN WATER

K.I. ASPILA AND S. TODD _
QUALITY ASSURANCE AND METHODS SECTION

N S ot

ANALYTICAL METHODS DIVISION
NATIONAL WATER RESEARCH INSTITUTE
BURLINGTON, ONTARIO L7R 4A6

‘4 | j FEBRUARY 1984

"};{g;,;;*Q*ironnement Canada )

: major ions,

3412647H

_/




22
NGTT
Nno . o‘*{ 7.9

LRTAP INTERCOMPARISON STUDY L-k:

MAJOR IONS, NUTRIENTS AND PHYSICAL PROPERTIES IN-WATER

ENVIRONM:NT CANADA LIBRARY
'15th Floor, Queen Square
_ 45 Aiderney Drive
by : v Dartmouth, N.S. B2Y 2N6
’ CANADA

Atlanic Ragional Libvary
Environment Cznada

’ : o : N I o 13 rdoies
Quality Assurance and Methods Section f B’H'C""eq}‘e “2 s rogion
- o da FAtaniinus
Analytical Methods Division Environnement Conada

" National Water Research Institute:

Burlington, Ontario L7R L4A6

February 1984



The Canadian LRTAP pro,grah- (long range transport of
atmospheric pollutants) involve many different laboratories who indi-
Vidixa.J_.ly -pfdduce data for _reg:i:onal or na.tional.. objectives. If these
data are to be merged or. if t_,hey are.tq be used to establish long-term
trends it is imperative that the data be verified as cémparébl_e
between laboratorieg .and that laboratories have produced data in a
- controlled and unb‘ié,s‘e’d ma?nner.. This repoft describes an interlabora-

' tory study that addresses these issues.

Tﬁe studf gonsisted-' of 11 water sampies and was'. distributed
to A 36 laboratories ‘who were requeéted to va,na.]\yzev for 16 different
cons‘titu.ents‘_'." Data provided was analyzed for bias by the rank order
.met_hc;'dv of Youden. Results which. deviated significé.ntly 'f‘rom.*sample

medians were flagged.

This report includes a descriﬁaﬁidn. of the study, the evalua-
tior_i process a.nd a compilation of  appraisals made on all - labora-
tories. Included: is a summary of‘the-perce:itage bias and percentage'
of flags assigned to la.bora.tories for three intercomparison studies.
'A:. few iabor&tories are cbnsistant]y " satisfactory, a few reVeal‘. ‘

impr‘ovemen‘cs', and a few remain poor.

Highly coloured waters are known to influence colourmetric
procvedures' ’ for sulfate. ' This report dé‘scI;ibes~. the variation  between -
the ion chromatographic. results- and the more traditional non  IC.

results. .



This 'ieport is a compilation: oft results receivéd and
evaluated for inteflaboratory study L-b. The report includes all
laboratory specific appraisals that had been ptoviéed to the réspec-
" tive laboratories on'Novembér.zh, 1983. The study consisted of 11
different water samples distributed to over 35 laboratories. ' The
report includes a brief description of the evaluation process, trace-
ability of results on some samples recycled ffom earlier studiés'andﬂé
description of how highly coloured waters influence the sulfate:
measurements. ‘The other constituenté analyzed included Cé, Mg, Na;.K;
Cl, SOy, acidity, alkalinity, pH, specific ‘conductance, colour,

silica, nitrate plus nitrite, bvarium and dissolved'organic-carbon.
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INTRODUCTION

The long range transport of atmospheric pollutants (LRTAP)
program involves many different laboratories that contribute data for
regional or national pxog?ra,m objectives. If the data are to be merged
or if they are to be used for trends or for impact studies then it is
’inrp,era.tive that the l‘a.boratdr.ieé be. defined as in control and
producing cbmpa.ra.ble studies. To address such issues an interlabora-
tory studies program was established. The merits and impact of such

studies are described elsewhere (1,2,3).
SCOPE AND OBJECTIVES

This study was or_ga.nizéd during the spring and summer of
1983. It was designed primarilj to acquire information onv the
compé.ra.bi-lity of = laboratories that produce a.nalytica.l results for
Federal-Provincial LRTAP programs. The samples selected (see below)

were na.inly natural-yater typical of the eastern watershed program.

!'\_:T;o natural precipitation: sampleE and. a' few synthetic -in-house
LI _ .

reference vwaters were also. included. The study was distributed

August 3, 1983 and a deadline of September 5, 1983 was assigned.

The results. were interpreted during October and: Novembe‘rv

1983 and laboratory " specif‘icv appraisals (see Appendix II) were mailed



A

to the labora.tofies and their associated contact ©persons on
November 24, 1983. The short turnaround time between reporting of
results ‘and 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 interlaboratory studies program.

RELEASE OF LABORATORY CODES

.Laboratories who participated in this study are identified .
at the end of this report. The individual laboratory ' results in
Appendix I and ‘;:he laboratory appraisals in Appendi,x' IT a_.’re’ident:'.;fied
bty laboratory code numbers. The key to these codes, although confi-
dential,"'are available on a need-to-know basis. ‘I.n many cases the
ide:;‘ti‘f“ieat_io_ﬁ of laboratory codes are provided to pertinent con{:rac't
authorities &and program managers who are res‘ponsible for their speci=
fic projects. Users of data are encouraged to seek out the source of
t-heir data and laboratory: ;_odes and ope_n,ly' discuss issues on quality
of data and documented perfor'z‘mnce with labOratoz"y heads and ‘_p'ro,ject
‘mana.gers. Thls protdcbl has the potential for generating an
atmosphere conducive tb improving quality in the measurement process.
In some cases the laboratory quality may exceed the requirements for

data use, whereas in cther cases laboratory data control is inadequate

for effective and meaningful data use.




DESIGN OF STUDY

The study included 11 test samples of vhich seven Qere
derived from‘Various LRTAP field programs. vThé-samples are describgd

in ‘Table 1. The sequence chosen intentionally included four highly=
coloured soft waters since such Va.t-ez;s would introduce 'r_estraints to

the conventional colourimetric Eethéds used fbf analysis of sulphate

and chloride. Coloured water sémplés are not uncommon to the eastern
watershed'pfograms,

Je=

ary

7\ ‘Doi9ﬁ' E

TABLE 1: List of test samples*®

Sample No. Source of Water . - Previous Use®**
1 Nova Scotia (Pebblelogitch). -
2 'Nova Scotia (Atkins Brook) -
3 Nova Scotia (Upper Mercy River). :
4 Nova Scotia (Mount Tom Brooks)
5 Quebec (Montmorency) | L-3 (No.3,4)
6 In house reference (synthetic) L-3 (No.8)
. In house reference ( " ) /, :
<%j> Rainfall (Burlington, Summer of 1982) (Eii:§§§z£X:>
9 Rainfall ‘ -
10 Great Lakes (Lake Superior) ~ | L-1 (No.11), L-3
11 - In house reference (synthetic) - ENo.lg), IJC-41
' : . (No.9)

* A1l test samples were unfiltered and without preservatives.

#% 1,1 and L-3 are earlier LRTAP interlaboratory studies; IJC-4l was
an International Joint Commission Interlaboratory Study No. Ul
(August 1981). : ,




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 OF SAMPLES

Test samples for this study 'were .derived from 50 to
500 litre stock units meintained in permanent storage at 4°C. Forty-
litre aliquots were rem‘oved‘by pumping. Thf.s substock was sti_rred.
vigoi'ously and serially trar;sférred to 500 mL bottles. All f:ottles,
linear polyethylene, were prev;ously washed with ch;'omerge,"ta,p-w'ater
and the_n 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 Y0 sets of lle'test
usa.mples were stored at 4°C prior to _d;i’sti"i'bu;ion. The -study was
di.stributed August> 3, 1983 and a deadline of Septerﬁber 5, 1983 was
agsigned. The mejority of laboratories made their e.né.],yse,s dur'iné the

month of September 1983. ' . *

Evaluation of Data

Interlaboratory data sets were evaluated' for bias by the

nonparametric method of Youden (4) 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 or lower
than séme standard. The standard for these studies is the performance

of all participating labotatories.

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
mgdiané' are less influenced by outliers (4,7). A summary of the

criteria is given in Table 2.

To a.ssiét .i‘nA evaluation 6f data participants were requested
to report all calculated values for their measurement sysfem. Thls ‘
included the reporting of all calculated résults including negative
values. . This reporting process and a.ssbcria.ted coding of ‘results‘“ with
the letters W and T are described in-a recent ASTM sﬁandard practice

(6).
RESULTS AND DISCUSSIONS
nge;a.l

Results reported by participants are found in Appendix I.

Laboratory ranks (2,5,7) and flags (2,5) on individual samples are



identified, along with the existence of any bias -for each set of
laboratory resﬁlts. An abbreviation of methods for laboratory
analysis is also given. A sﬁmmany of interlaboratory médian values
for each sample and paramster is given in Table 3. Appendix II
. contains the individual laboratory appraisals that were mailed to the

. various contact persons on November 24, 1983.

TABLE 2: Summary of criteria used for flagging results®

LLBAE BAE CET
Constituent | L-1 | L-3 | L-k4 L-1 | L-3 | L~k I-1 | =3 | L-4
Ca 5 2.5 | 2.5 |{0.25 |0.188{0.15 }|0.10 |0.96 | 0.08
Mg 1.0 | 1.0 | 1.0 |]0o.15 |0.046{0.05 }{0.10 [0.099( 0.10
IRa 3 0.5 | 0.50|0.4- |0.2. |0.20 [{0.10 {0.15 | 0.1k
K 0.5 | 0.50] 0.20{}0.15 {0.13 |0.05 {}{0.10 {0.108] 0.16
Cl-IC - - 1.5 |- - 0.25 |- |- 0.15
Cl-non IC - - 1.5 |- |- 0.25 ||~ - 0.15
Cl (Total) 5 | 1.5 1.5 |lo.50 |0.26 [0.25 {|]|0.05 |0.178] 0.15
S0y -1C - - 2.0 |- - 0.76 |{- - 0.20
SOy -ron IC - - 2.0 ||- - 0.76 ||~ - 0.20
80y (Total) | 5 6.0 | 2.0 |{0.5 {0.746]0.76 |l0.10 |0.168{ 0.20}
Acidity 1.0 | 1.0 | 1.0 ||1.0 }0.75 |0.75 |]|0.10 [0.50 | 0.50
Total Alka |10 2.5 | 2.5 |{1.25 |1.19 [1.20 |{j0.10 |0.086] 0.08
Gran Alka | = - 0.051[- - 0.50 ||~ - | 0.10
pH 7 0 0 0.25 |0.25 |0.25 }||0O 0 0
Spec. Cond. |50 50 50 2.5 |2.82 {2.8 0.05 {0.078] 0.08
Colour 5 5 5 5 2.03 [2.2 0.10 }(0.182{ 0.18
Si. 0.2 | 0.10] 0.1 ||0.05 [0.05 }0.05 |[0.10 |0.06T| 0.08
NO3+N0 0.2 | 0.05| 0.5 1]0.05 |0.024[0.025]|{0.10 [0.142{ 0.20
Ba - 0.01(|- 0.005} |- .| 0.10
DOC 1.0 | 5.0 | 3.0 [[1.0 |2.03 |1.5 0.10 |0.182} 0.20

#* Criteria cited for study L-3 above, differs slightly from that used
when the initial appraisals were prepared in August 1983 and mailed
to participants. .The parameters involved are pH, silica, acidity
and Na.
LLBAE
BAE

CEI

lower limit for use of basic acceptable error.
basic acceptable error.
concentration error incremerit.
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Suifa.te ‘a.nd, chloride results were separated into two data
groups to isolate data by the ion chormatographic method from all
non-IC methods. These two groups vere processed separately. A third
group of chloride and sulfate data found in Appendix I includes both
IC and non;IC methods. The decision to treat IC and non-IC methods
separately wa.s necessary s;incé coloured waters were r‘eéognized as

influencing colorimetric measurements.

Flags and Bias

The flagging process and assessment of bias are two éeparate
issues. Bias is evaluated on the whole laboratory data set. (2,4, and
5) whereas flags are processed and defined on individual samples. Tize
cr;'.teria. for assigning fla..gs was giveﬁ in Table 2. The ratiéha.le for
establishing limits on criteria are found elsewhere (2,5 and Study
L-1). The impact of the criteria set for this study is summarized in

Table 5. A summry of bias byﬂpa_z_'ameter is given in Table L.

For information Vvalue two figures are provided to illustrate .
thé fiagging criteria. Given in Figure 1 is the ‘variation of the
interlaboratory standard deviation of DOC as a function of the average
values for test Asa.mples in this study. 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 4: Sm of bias by constituent for study L-4

-9

Percentage of
Laboratories Biased
Number|Number , :

of of Study Study| Study

Number of| Labs | Labs |Total L-4 L-3 L-1
Labs |Biased|BiasedlLabs. |September|.June {December
Constituent |Reporting| Low High |Biased '83 183 '82 '

Ca 31 2 2 T 13- 25 <37
Mg 31 Y .2 6 19 19 26

Na 32 b 5 9 28 35 35

K 32 5 . 3 8 25 16 ‘ 31
1C1=1C 11 2 0 2 18 -1 -
Cl-non 1C 20 1 1 .2 10 - -
Cl (Total) 31 2 3 5 - 16 oW | 27
S04,-1C 13 2 -2 i 31 - -
S0y=-non 1C 19 3 3 6 32 - -
S04 (Total) 32 3 3 6 19 9| 13
 {Acidity 17 3 2 .5 29 31 50
Tot Alka. 21 .2 -1 3 1 31 39
Gran Alka 8 -t 1 0 1 13 < -
pH . 31 .6 2 8 26 20 1 "~ 32
Spec Cond. 29 5 2 7 2k . 27 39
Colour 17 2 .1 3 18 19 25
18i 15 3 2 5 33 22 31
NO3+i02 29 3 4 7 2 16| 29
Ba 8 2 1 3 38 - -
DocC 14 L 0] N 29 - 30.
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'FIGURE 1: Variation of the vintetv'laboratory standard deviations for

DOC on the 11 test samples
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(see Figure 2) appears as a simple linear relationship. = The inter-
laboratory standard deviation is improved when laboratories ‘declared
as biased and 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 msing. the Youden bias

assessment and the flagging process 1is to compare laboratories on

" their freQue'ncy' of bias and on frequency of flagged results. Suéh- a

summary is found in Table 5.

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

defined from the study data sets and the other is flags, detertﬁined on

results deviating from medians. Some laboratories exhibit a.‘ high

frequency of bias and of flags. These are laboratories identified as

"P" which on a peer group basis, may be consvidered_“as poor pérf‘o’r—v

mers. On the. other hand a few laboratories have few flags and are

seldom biased. These laboratories ""S" are rather satisfactory. Most

otheér laboratories are somewhere between poor and satisfactory.
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FIGURE 2: Variation of the interlaboratory standard deviations for

sodiua on test samples analyzed
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To categorize laboratories "S" or "P" the following formula

Oniy three

on overall study to study performance is proposed.

categories are suggested, satisfactory, moderate and poor.

described below in Table 6.

TABLE 6: Proposed criteria to identify overall performarce

Performance

‘ Percent Bias

(all parameters)

Percent Flags
(all samples
and parameters)

"3" Satisfactory
"T" Moderate
"P'" Poor

less than 15%
15 to 35%

less than 10%
10 to 25% .
- greater than 25%

These are

greater than 35%

Care _,shéuld' be 'ta,.l::en' on. _i-ntérpolating péfformance -too
rigorously. Several exceptions are possible. Thg first is that the
above formila assumes each ‘la.bora.tory‘ provided vresults. on. all
constituents and all samples. A very sn’all mimber of la-bora’.tér’ies
reported on- onl'y one: sample. The second iséue relé.tes to priority
' pa.ra.meter#. " The table summarizes percentage fia.gs and bias on 13
parameters. A 'data..u_ser may see his laboratory as very poor overall
but his*‘priority constituents my all be:very sa.tisfactpryf. The .third
caution relates to bias versus flags. A laboratory with a’ very. ‘high
frequency of bias but with few vor no flags is one which overall is
-precisely inaccurate. This may be éons‘idered as satisfactory; A
la.bora.to_ry with bias but no flags will appear when the flagging
. criteria‘is perhaps téor genercus, the lab has a small systematic error

and when the lab has a..precise'mea.surement system.
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‘The identified bias is a correctable error (or deviation) and my mean

T iy cam i L

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

laboratory with no bias but a high frequency of flags is s.imply

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 afe very imprecise and are ranked very high and
very low. ‘ |

The impact of applying the performance criteria is
summafiz_ed below in Table 7.  Approximately 25 percent of 'labofatéries,

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

TABLE T: Impact of applying peri’ormnce criteria

Study L-1 [Study L-3 | Study L-l

Performance| (December '82) | (June'83) |(September '83)

Category Bias Flags {Bias Flags Bias Flags’ Tota.l‘ Percent
Satisfactory 3 5 9 7 11 11 w6 | 26%
Moderate 15 18 16 15 1 13 88 L48%
Poor 10 5 6 9 9 7 46 26%

28 Labs 31 Labs 31 Labs
Overall the performance codes (P and S) reveal a few

pertinent patterns.

For instance,

laboratories LOO4, LOOT, LO21, '
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L022, LO4L, LOSL, LOS6, LOST and LO6O may have a need to review their

internal control programs and perhaps consult with their data users.

La.boratories LOOE,; LOO9,) L013, L023 L024 and 1029 are revealing

S————

i
,a“-—«"—-' .

1mprovements from study to study These improvements are possible

reactlons to the appraisals and a reflection of success of the

interlaboratory studies program.
COMPARISON OF DATA T0 FARLIER STUDIES

Several samples in this study were recycled from earlier

studies. A comparison is given in Table 8 for medians obtained

betweer studies L-3 and L-4. - The compariscn between medians is rather
_good.  Net. vshow"m é.re data for Sample 11 (Study L-4) which agrees
closely with earlier results from Study L-1 (Sample 15) and an early
International Joint Commission Study No. U4l. v ’I'heb inclusion of“ test
samples rAecycled’ between studies provide; addi-tiéna]_. 'e,vi‘dence on
sample sfability and provides additiohal - supporting evidence to.

laboratories v’ih,o were Judged again as biased or in erratic control.
SPECIFIC COMMERTS

Most parameters were rather wéll 1beha.ved‘_a.nd' differences
between laboratories are e.ttrlbuted to elther a precision factor or a
bias due to calibration standa.rds. ‘Three constituents are isolated

for specific discussion. :
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This parameter has the potential for being measured precise=
ly within a iaboratorym However, on an interlaboratory basis the
precision for pH 'is somewhat poor. The variation of interlaboratory
preéision is shown in Figure 3. Each individﬁal point in Figu;e 3 is
an interlaboratory standard  deviation for. the average pH value
obtained on sax@lés analyzed in three LRTAP studies (L-1, L-3, and
L-4). The interesting observation to note is that the imprecision
.appears to increase between pH U4 and o T. The source of this
variation may be attributed to sample (stability and_ionié strength)"

‘or methods calibration (standardization).

Sulfate and Chloride:

Results for these two constituents were evﬁluated for bias
and flags after separafion of data into three method groups  (refer to-
Appendix I). ihe median values for.sulfate‘hy the ion chromatographic
(IC) method and the non-IC method are summrized in Table 9. These
values were:obﬁainéd‘from Appendix I; Whén graphically presented (see
Figure L) they reveal the influence of ¢colour on the. difference

betweenn the two method groups.
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FIGURE 3: Variation of thé interlaboratory standard deviation for pH
a8 & function of average pH values for test samples in

studies L-1, 1L-3 and L-4
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TABLE 9: The influence of colour on sulphate measurements®

1C .Non-1C Difference Median
' Results Results Between Colour
Sample (PPMSOy, ) (PPMSOy ) Methods Value -
1 2.65 . 4.85 2.20 _ 100
2 1.75 5.10 . |. 3.35 155
3 T.10 8.20 1.10 _ 79
4 1.98 k.30 2.32 100
5 3.47 L.50 1.03 35
6 3.03 3.15 0.12 3
7T 0.33 0.5 0.17 3
8 5.21 5.20 ~0.01 2.5
9 4.8 4.8 ' 0.0 4
10 3.2 3.42 -0.22 4
11 37 3k - 2

* Above results are mdiaﬁ values >from>A'1‘:pend:Vi.x I

A compar.ison‘ of _thev interlgboratory sta.tis_tic;s for chlqr;lde-
a.nd. sulfate is given J.nTa.ble 10. The statistics X and S.D." are based
on only the uncoded data from Appendix I, (e.g., it exclﬁdes Wand T
values). The highlight to‘ note is the interlaboratory precision for.
the IC method is superior to the non-IC data set. This precision for
IC may well impact in future assessments of ‘environmental base lines
for chloride and sulfate. The ‘mea.n values between method data sets
were compared using the Student ™" statistic and, as somewhat
expected, the sulfate values for coloured waters are significént;ly
different. No signifibcant difference é.t ‘the 95 percent level occurs

for the IC and non-IC chloride data sets.
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TABLE 10: Comparison of statistics for chloride and sulphate-

S.D.
n

- standard deviation. . _
number of results used to calculate X.

Chloridé. ‘Sulphate
Median -
Colour IC Non-~-IC IC " Non=IC
Sample| Value |[Statistic Method Method Method | Method
1 | 100 X 4.10 4.16 2.63 5.09
S.D. .286 .607 .23 1.76
n 10 20 ' 13 18
2 155 X 3.11 3.48 1.69 5.03
S.D .125 .735 «169° 2.22
_ n 10 20 13 18
3 79 X 447 L.46 - 6.96 8.38
. s.D 216 .783 .85 1.64
n 10 20 13 18
4 100 | X 3.25 3.39 1.9% 4.15
o . n 10 20 13 17
5 3B |. % 2.99 3.22 3.46 | L.36
'8.D ST NS .186 97 -
_ n 10 19 13 117
6 3 X .818 945 | 3.02 3.23
S.D .054 .289 .135 .506
_ n 10 19 13 17
T 3 X 1.56 1.52 0335 .731
_ S.D .323 267 087 +550
R 19 29 11 12
8 2.5 X 723 | .801 5.27 4.93
' S.D .056 .261 .22 - 1.23
n 10 20 13 18
9 4 X .562 .66k k.81 L.79
S.D .069 1T .225 .869
10 19 13 18
10 b x 1.16 1.45° 3.21 3.43
S.D .085 .65 118 | 1.13
n 10 18 13 16
11 2 X 104 103 37.1 - 33.0
S.D 6.9 10.1 2.2h 6.47
n - 10 18 13 17
i average interlaboratéry value. A '
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GENERAL COMMENTS

1.

2.

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 pérformance of

laboratories that contribute to LRTAP projects. |

The measurement of sulfate in highly coloured waters by

'colourimet-r.ic methods produces significantly different

values than the ion chromatagraphic method.

Upoh reviewing study-to-study results, improvements are
becoming apparent in some la.boratories... Many
laboratories are very averages A few laboratories
exhibit major difficulties é.nd_ a¥e not comparable with

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

‘laboratory heads and program menagers will interact and

use study results such as these to assess and review

their projects.
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»A_PPENDIX I

TABULATION OF LABORATORY APPRAISALS



Attachment 1
November 7, 1983
LRTAP. STUDY #L4 '

Appraisals.

Your Laboratory Number is LO 02

C;]cium - Satisfactory

Magnesium - Satisfactory

Sedfum -  satisfactory

Potassium - Satisfactory |

Ch]bride . (LOOZ) non IC methqd; Satisfactory

Sd]faté‘ - LOOZA'Technicoﬁ: Bfas high, Two results flagged high

L002B I.C. satisfactory

Acidity - No'resu]tszreported

Alkalinity (Total) - 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 - satisfactgry
Colour - Sémp]es.#2,4fare flagged low and #8and 11 are f1agged high
Reactive Silica - Satisfactory
Nitrate/Nitrite - Satisfactory, except for a low result on sample #8
LO02B - Satisfactory except for a low result on sample #8

Barium = - No results. reported:

Dissolved Organic

Carbon . Ne results reported

L002:



Attachment 1

_ ’ November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is L003

-

Two samples flagged high

Calcium -
Magnesidm - Satisfactory, except for a high flag on one samp1e
Sodium - Satisfactory
Potassium- - Six samples flagged. One high, four very high, one very low.
Chloride - LO03 (Non IC method), satisfactory except for 1 result flagged H
Sulfate - LO03A - I.C. satisfactory
L0038 - bias low (non IC method)
Acidity - No results reported

Alkalinity (Total) _ (L0038) - Satisfactory, on the three samples ranked

Gran Total Alkalinity - (LOO3A) - 1 result flagged high, otherwise resuilts
are satisfactory .

pH - One result flagged very low and one flagged very high

Specific Conductivity - satisfactory

Colour - Insufficient data'

Reactive Silica - Satisfactory

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

Barium - No results reported

Dissolved Organic - o -
Carbon - Results are slightly bias low, even though no results
' were flagged

L0003



Attachment 1

| ‘November 7, 1983
LRTAP STUDY #L4

~Appraisals

Your Laboratory Number is LOQ4A

Satisfactory

Cal¢ium -

Magnesium - Five samples flagged, one high, four very high

Sodium - -ﬁeﬁu]ts are bias-]ow,'hoWever no samp]es'are flagged

Potassium - Results are bias low, 5-samp1e§ are flagged ]ow

Chioride - (non IC method)

Sulfate - Sétiéfactory, except'Oné sample is flagged high (non IC method)

Acidity - No results reported
,A]ka]in{tyw(Total)‘~~ “Satisfactory on fhe three sahp]es'ranked

Gran Total Alkalinity - No results reported

pH - One sample flagged high and one flagged Tow

Specific Conductivity - Results are ranked bias low; four results
are flagged very low and two are just low

Colour - Seven samples are flagged; three are very high; two are

. high and two are very low ' :
Reactive.Silica - No results reported
" Nitrate/Nitrite -. Three results are flagged; two are low and one is
very low
Barium ~ - No results reported

- Dissolved Organic
Carbon = - Two results are flagged; one is high and one
' g is very high

LO04A



Attachment‘T

) November 7, 198
LRTAP STUDY #L4 ovember - 3

Appraisals

Your Laboratory Number is LO04B -

 Acidity

Calcium - Satisfactory
Magnesium - One sample flagged low, three f1agged very low;
results are bias low
Sodium - Satisfactory
Potassium - Two results flagged low
Chloride - Three samples are f]aqged'high.(hOn IC'method daté set)
Sulfate - Satisfactory, except one sample is flagged low (non IC method)

No results reported

' Alka]fnity (Tbta1) - Two results are flagged, out of the eight ranked; -

one is high and one is very high

Gran Total A]kaiinity - No results reported

pH - Eight samples are flagged very h1gh 1 result flagged high, overall
ranking indicates results b1as high

Specific Conductivity - Ten samples are f1agged ranking indicates results
are bias low. ie: n1ne are very 1ow and one low

'Co]our - Four samples are flagged; three are low and one is very low

Reactive Silica - No results reported
Nitrate/Nitrite =~ Satisfactory
Barium = No results reported

Dissolved Organic o - ‘
Carbon - Five results are flagged; three are high and two are
' very high ' _

Ldoss




Attachment 1

November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO06

Calcium - One result flagged low and one‘f1agged‘very'1OW"
Magnesium - 'two results f]agged very high
Sodium - Six results are flagged very: high; overall rank1ng indicates
results are bias high
Potassium - Ten samples are flagged; four are high, six are very high
v Results are bias high
Chloride =~ Satisfactory (non IC method)
Sulfate - Satisfactory (non IC method)
Acidity - No results reported
A1ka1inify'(Tota1) = No results are flagged, however rank1ng 1nd1cates‘v

results are bias low

Gran Tota1.A1ka1inity~ - No results reported

pH - Satisfactory

Specific Conductivity - Results are ranked slightly bias h1gh even
though no samples are flagged

Colour - No results reported

Reactive Silica = . Results are«biasllow; no samples are f1ag§ed.

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

two are low and one is very low

Barium - No results reported

Dissolved Organic ;
Carbon - = No.results reported

L006



Attachment 1

o November 9, 1983
LRTAP STUDY #L4 -

Appraisals

Your Laboratory Number is L0Q7

- Calcium , ‘No results reported
Magnesium N
Sodium \
Potassium ' \
Chloride | \
Sulfate kS
Acidity ' N \
A1k$1init§ (Total) - | \
Gran Total A}kélinity : \
pH . ' \

Specific Conductivity : | - N
Colour | .
Reactive Silica \
Nitrate/Nitrite N
Barium ' ' ' » ' ‘ N\

Dissolved Organic ‘ .
Carbon

L0007




Attachment 1

' November 7, 1983
LRTAP STUDY~#L4 o

Appraisals

Your Laboratory Number is L0Q9

Calcium - Satisfa;tory
'Maénesiﬁm - One result is f1§gged higﬁ
~ Sodium - Satisfactory |
Potassium - Satisfactory
Chloride - No results reported
Sulfate - No fesu]ts reported
Acidity - No resu]ts reported

Alkalinity (TétaT) - No reéu]ts reportéd

Gran Tot.a]'hAlkah'm'ty - No results reported

~ pH - Satisfactbry

‘Specific Conductévity - Results are slightly bias high; no samples are flagged
Colour - No resu]ts are reported

| Reactive Silica - Névfésults reported

Nitrate/Nitfite - No results reported |

Barium - - No results reported

Dissolved Organic

Carbon - No results reported

Lo09



Attachment 1

November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO10

- Calcium - satisfactory

Magnesium - Satisfactory, except for one low result

Sod{ur - Satisfactory

Potassium - Satisfactory

Chloride - Five results are flagged; one is very low, two are high

_ and two are very high; results are erractic‘(non IC method)
 Sulfate - Bias high, ten samples are flagged; five are high and five
are very high (non IC method)
- Satisfactory, except for a high result on sample #10

Acidity
'A1kalinity (Total) - No results reported
Gran Total Alkalinity - No results reported

pH - satisfactory except for one low result

Specific Conductivity - Satisfactory

Colour - Two samples are flagged low (#3 and #4)
Reactive Silica - A1l 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 b1as tow. This
is because the range is low and the number of data sets is
insufficient..
D1ssolved Organic
Carbon

- No results reported

Lo10




Attaéhment 1

November'7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO11
Total # of samples 15 1

Calcium - One result is flagged very low
Magnesium - Satisfactory
Sodium - Raﬁking indicates results are bias low; four samples are .

: flagged very low and four are just low :
Potassium - One result is low, one is high and three are very high
Chloride - Ranking indicates results are bias low; one Samp]e is flagged -

Tow (non IC method) . v
Sulfate. - Satisfactory (non IC method)
Acidity - Ranking indicates results are bjas high; two. are flagged high

and one very high-

Alkalinity (Total) - Threé results are flagged low out of the six that are
ranked

Gran Total Alkalinity - No results reported

pH - Two flagged results, one is f1agged high and one is flagged
very high
Specific Conductivity - Satisfactory, except for a 1ow resu]t
' on sample #9
Colour - Satisfactory by both methods
Reactive Silica - No results reported
Nitrate/Nitrite - Ranking indicates results are bias low, however
no results are flagged
Barium- - Appears. sat1sfactory, although b1as low; This is because the
concentration range is low and the number of data sets is
insufficient
Dissolved Organic : ,
Carbon : . Four results are flagged very high

Lon



Attachment 1

November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO13A

Calcium - ‘No regults reported
Mégnesium - No results reported
Sodiun - Satisfactory
Potassium - One~s§mp1e was flagged low and one very'lgw
Chloride =~ Satisfactory (IC method)
Sulfate - Sat{sfactory (IC method)
- No results repprted

Acidjty
A]ka11nity (Total) No results réported

Gran Total Alkalinity - No results reported

pH - No results reported |

Specific Conductivity - Two resu]ts'f1agged very high; ie: samp]es.#7, 8
Colour - No results reported

Reactive Silica - No résu]ts rgported

Nitrate/Nitrite - Satisfactory

Barium . =~ No rgsu];s reportéd

Dissolved Organic _ -
Carbon ‘ - "No results reported

LO13A




Attachment 1

| November 7, 1983
LRTAP STUDY #L4 .

Appraisals

Your Laboratory Number is L0138

Ca]ciUm - Satisfactory

Magnésium - Two résults aré f]agged high‘ ,

Sodium - Satisfactory, eXcéptvfor one result (#11) f]agged'high
Potassium - Satisfactory

Ch]or%de - No reSuIts‘reborted‘

Sulfate - No results reported

Acidity - No results reported

'AlkéIinity (Total) - ﬂo results PEP?Ytea.

Grén TotaI'A]kalinity - No results reported

pH - Satisfactory

Specific-Conducfivity - Satisfactory, except sample #i is flagged very‘high
Colour - No results reported

Réactive-Si]ica - No results repbrted

‘Nitrate/Nitritg - No results reported

Barium - No. results reported

Dissolved Organic |
Carbon . : - No results reported o

"LO13B



Attachment 1

, November 7, 1983
- LRTAP STUDY #L4 '

Appraisals

Your Laboratory Number is L014

f——

Calcium - One result is flagged low and one flagged very high
Magnesium - Satisfactory
Sodium - Satisfaétory
Potassium - Satisfactory
Chloride - One sample flagged low and one sample f]agged very Tow, non IC
method
Sulfate - Satisfactory (non IC method)
- Nine samp]es are flagged; two are very 10w and seven are low.

Acidity
. Ranking 1nd1cates samples are bias low

Alkalinity (Total) - Sat1sfactory for the four resu]ts ranked -

Gran Total Alkalinity - No results reported

pH - Satisfactory, except for a high flag on sample #11

Specific Conductivity .- (Qne sample flagged very low; two flagged high
and one flagged low

Co]ouf - No results reported
Reactive'Si1ic§ - No results feported
Nitrate/Nitrite - No results reporfed
Barium - No fesults reported

Dissolved Organic
Carbon - No results reported

LO14



Attachment ]

o November 7. 1983
LRTAP STUDY #L4 |

Appraisals

Your Laboratory Number is LO16

Ca]cium - Satisfactory
Magnesfum'- Satisfactory, excépt for a high f1ag on one sample.
Sodium - Results are slightly bias low; no samples were flagged
Potassium - Results are bias low, one result is flagged low
.Chloride -~ Two samples are flagged very low (non IC method)
Sulfate - Ranking indicates results are bias low; two samples are
flagged low and two are very low (non IC method)
Acidity - Satisfactory except one sample is flagged highs de. #10
Ajkalinity (Total) - Rank1ng indicates results are bias low; three results are )

flagged, two are low and one is very low

Gran Total Alkalinity - No results reported

pH < Satisfactory, except for one sample flagged low; ie. #4
Specific Conductivity - No results reported

»Co1our‘ - No results repofted

Reactive Silicé - No results reported

Nitrate/Nitrite - No results reported

Barium - No resu]fs reported

Dissolved Organic: o :
Carbon S - No results reported

1016



Attachment 1

] November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO20

Calcium ~ - One result_is flagged very high
Magnesium - One result is flagged high and one very high
Sodium - Satisfactory
Potassium - 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)

Sulfate - Satisfactory (non IC imethod) '

- Satisfactory, except one sample was flagged high

Acidity

Alkalinity (Tofal',) _4 No *‘esuits réported-

. Gran Total Alkalinity - Two reéu]ts of the five ranked are.f1agged. One
: is flagged very low and one very high

pH - Satisfactory, except for one samp]e'f1agged high

Specific Conductivity - No results feported

Co]our - No results reported

Reactive Silica - Satisféctory

Nitrate/Nitthe - Satisfactory

Barium - No results reported

Dissolved Organic
Carbon - No results reported

L020




Attachment 1

November 7, 1983
LRTAP STUDY #L4 . S

Appraisals

Your Laboratory Number is L0218

Calcium - Two results are fTagged Tow and three very low
Magnesium - One result flagged low and one'very Tow
Sodium - Ranking indicates results are bias high; three samples
were flagged very high and four high
Potassium - Satisfactory |
Chloride - Satisfactory (IC method)
Sulfate - - Satisfactory (IC method)
- No results reported

Acidity
Alkalinity-(Total) - No results reported

Gran Total Alkalinity - No results reported

pH - Satisfactory
Specific Conductivity - Ranking indicates results are bias low, ten samples

are flagged; nine are very low and one is low

Colour - No results reported

il

Reactive Silica - Ranking indicates results are bias low, six samples
‘ flagged very low

Nitrate/Nitrite - Satisfactory

Barium - No results reported
Dissolved Organic

‘Carbon. - No results reported

*Note: LO21A - No results reported on any of the'samples

1L.021R



Attachment 1

7 November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Lébbratory Number is LO22 -

=

Calcium - Two results flagged h1gh and one very h1gh RéSu]ts are

, bias high - .

Magnesium - Two results are flagged high and one very high

Sodium. - Satisfactory

Pdtassium - Nine samples flagged; one is low and eigh very low. Results
' are bias low o 4

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

Sulfate - ‘Satisfactory (IC method)

Acidity - - Satisfactory

Alkalinity (Total) - Satisfactory on the six results ranked

Gran Total Alkalinity —.:No results reported

pH - Two results flagged very low
Specific Conductivity - Satisfactory, except for two low results
Colour - Ranking indicates results are bias low; nine samples flagged

five are very low, four are low

Reactive Silica - No results reported
Nitrate/Nitrite -~ One result flagged very high

Barium - Appears satisfactory. *Note? There really isn't enough data
present to make th15~asse55ment properly

Dissolved Organic . )
Carbon - Satisfactory, except for two results flagged high

L022



Attachment 1

: ) November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is L0 23

Calcium - Satisfactory

Magnesium - oné result is flagged low, one very low, and”one very high
Sodium - Satisfactory, except for a high flag on onevéémple
Potassium - Satisfactory

Chloride ~- Satisfactory (non IC metHod)

Sulfate - Satisfactory (non IC method)

Acidity - Satisfactory

;Alka11nity (T0t§1) ~- Satisfactory, except for a very high flag on sample #8
Gran Total A1kalinity,- No resuifs reported

pH - Safisfﬁctory

Specific Conducfivity - Satisfactory

Coiodr . - Satisfactory

Reactive Silica - Bias Bigh on the seven.sampjeé ranked; no flagged results
Nitrate/N{trite -  Two rgsults flagdged, one very low and one very high
Barium_ - No results reported

Dissolved Organic

Carbon - - No results reporfed

Loz3



Attachment 1

November 7, 1983
LRTAP STUDY #L4 ’.

Appraisals

Your Laboratory Number is LO 24

I

Calcium - Satisfactory, except'for a high f]ag on one sample
Ma,gne\siu_fn - Satisfactory ‘

"Sodium - Satisfactory

Potassium - ‘Satisfa;tOry

Chloride - Satisféctﬁry(non IC method)

Sulfate - No results reported

Acid%ty - = No results reported

Alkalinity (Total) - Satisfactory

Gran Total A]ka]fnity - 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 =~ Satisfactory:

Nitrate/Nitrite - Satisfactory

Barium - No results reported

Dissolved Organic o
Carbon - No results reportad

L024




Attachmént 1

November 7, 1983

LRTAP STUDY #L4"

Appraisals

Your Laboratory Number is LO25

Ca];ium - Satisfactory

Magnesium - One result is flagged very high

Sodium - Satisfastory

Potassium - Satisfactory

Chloride - Satisfactory (IC méthod)

Sulfate - Satisfactory (IC method)

Acidity - Satisfactory,~exéept a low flag on sample six

A]ka]inity‘(Tota1) - 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
Speciffc Conductivity - Sétisfactory

Colour - Four samples f]agged§ two high and two low
Reactive Silica - Safisfactdry

Nitrate/Nitrite - Three results flagged low

Barium - No results reported

Dissolved Organic

~Carbon ‘ - Results are slightly bias low; however no results are

flagged

L025



Attachment 1

o November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is L029

Calcium - Satisfactory
- Magnesium - Satisfactory
Sodium - Satisfactory
- Potassium - Satisfactory
Chloride - Satisfactory (IC method).
Sulfate - Ranking indicates results are bias low; no results are. flagged
(IC method)
Acidity - Satisfactory

. Alkalinity (TotaT)' - Satisfactory on the six results ranked - o

Gran Total Alkalinity - No results reported

pH - Three results flagged low, overall ranking indicates results
are bias low -

Specific Conductivity - satisfactory

Colour - No results reported

Reactive Silica - Satisfactory

Nitrate/Nitrite - Three results are flapgeed low

Barium " -« Eleven results flagged very high;.resu1ts are bias high

Dissolved Organic o _
Carbon ' - Two results flagged high

L029



P I P P O T o VO

_ November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LQ;Q

No results reported

Calcium -

Magnesium - No results reported

.Sodium - No results reportéd

Potassium - No results reported

Chloride - Nd<resu]ts reported

Sulfate - No results reported

Acidity - Results are slightly bias'low, no fiaggéd samples

~ Alkalinity (Total) - No reSU];s'reported
Gran Total Alkalinity - Satisfactory
pH - Satisfactory

Specific Conductivity - Satisfactory

Colour - Results are ranked bias ﬁigh; five are flagged very high
Reactive Silica - No results repofted
Nitréte/Nitrite - Satisfactory, except one result is flagged low

~ Barium - No }esults reported

Dissolved Organic \
Carbon - No results reported

LO30



~Attachment 1

. - Né&ember 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO31A ~

Calcium - Satisfaqtory

Magnesium - ‘Satisfa;tory

Sodium_ - Satisfactory

Potassfum - Satisfactory

Chloride =~ Satisfactory on the two results rebo}ted (noh IC.method)
Sulfate = Satisfactory on the two results reported (non IC method)
Acidity - No results reported

A]ka]inify (Tbtal) ;' Satisfactory on the‘one result

Gran Total A]ka]inity - No resu1t$ reported

pH - Satisfactory, except for a high flag on samples #8 and #10

Specific Conductivity - Satisfactory

Colour - Ranking indicates results are bias low; five samples are
flagged low g .

Reaétive Silica - Results rank bias high; four samples have high flags

Nifrate/Nitrite - Satisfactory, egcept for one reshlt f]agged high

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

assessment diffi;u]t.

Dissolved Organic ' _ 7
Carbon - Results are slightly bias low; no samples are flagged

LO31A




Attachment ]

November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO31B

Calcium - Satisfactory
Magnesium - Satisfactory
Sodium - Satisfactory, except for one high result
Potassium - Satisfactory
Chloride - SatisfactOry, except for one high result (non IC method)
Sulfate - Fourvsamp1és are f1agged§ one low and three very low.
Ranking indicates results are bias low (non IC method)
- No results reported ‘

Acidity
A]ké]ihity (Tot#i) - Satisfactory on all.bf the results rénked-j
erah Total Alkalinity - No }results reportedv

pH - No results reported

Specific Conductivity - No results repqrtgd

Colour - No results reported

Reactive Silica - No reéﬁ]ts reported

Nitrate/Nitrite - Sétisfactory

Barium - Method insensitive, no results ranked

Dissolved Organic .
Carbon - No results reported

L0318



Attachment 1

" November 7, 1983
LRTAP. STUDY #L4 )

Appraisals

‘Your Laboratory Number is LO 32

Calcium

- Satisfactory
Magnesium - Satisf&ctory
Sodium - Satisfactory, except for a low flag on one sample
Potassium - One result was flagged low and one very low
Ch]qride. - Satisfactory (IC method)
Sﬁ]fate. - Satisfactory (IC method)
Acidity - Satisfactory; except for a low result on‘flo

A]kalinify (Total) - 'No resuitsreported

Gran Total Alkalinity - Sétisfactory, except for a low result on sawp]é #8
pH - One result flagged very low, and one result flagged high
Specific Conducfivity - Satisfactory

}Colour - No results reported

Reactive Silica - Five samples are flagged, four are low and one is
very high :

Nitrate/Nitrite . satisfactory
Barium - No results reported

Dissolved Organic
Carbon . - - Satisfactory, except for one result flagged low

£032



Attachment 1

, ‘ November 7, 1983
LRTAP STUDY #L4. |

.Appraisais

Your Laboratory Number is LO 33

Two results were flagged, one low and one very low.

Calcium -

*Note: Only three results were rapked
Magnesium - One result of the two results ranked is flagged very low
Sodium - Satisfactory on the six results ranked
Potassium =~ One result of the five results ranked is flagged low
Chloride - - One very high flag out of eight rankéd results (non IC method)
Sulfate - Two of the four results are flagged very high (non IC method)

Acidity - Insufficient data

Alkalinity (Total) - Satisfactory on.thevbne result fanked

Gran Total Alkalinity - No results reported

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

Specific Conductivity . satisfactory

Colour - No results reported
Reactive Silica . " satisfactory on the six resuits ranked
Nitrate/Nitrite - oOne result flagged very low out of the four results

that got ranked

Barium - No results reported

Dissolved Organic - X
Carbon . - Results are ranked bias low; one result is also.
flagged Tow

LO33



ALLaLiiIgiIe )

November 9, 1983

LRTAP STUDY #L4

Appraisals

Your Laboratory Number is L0 40

Gélciqm No résults,repOrted
Magnesium
Sodium \

Potassium AN
Chloride ». N
Sulfate \
Acidity | | \
A1ka1in1iy.(Totél) | N
Gran Totai'Aikalinity | “
__ o . | . h
Specific Conductivity | .
Colour _ , AN
Reactive Silica ' \

Nitrate/Nitrite | | . \
Barium \

Dissolved Organic : ' \
Carbon ‘ _ AN



AcLLacnment |

November 9, 1983
LRTAP STUDY #L4

Appfaisa1s

Your Laboratory Number is LO 41
o -

——

€alcium : No results reported
Magnesium
Sodium \
Potassium \
Chloride , S
Sulfate , N
Acidifyv. ' ' -‘ \
ATka]inity.(foté1). 1~ . \
Gran Total A]kalinity | | \
pH | . R
Specific Conductivity ' | .
Colour 7 “\
Reactive Silica : , RN
‘Nitrate/Nitrite : kY
Barium ' | _ \
Dissolved 0r§anjc-

Carbon

L041



Attachment 1

y November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is L042

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

Magnesium - Satisfactory except one resuit was flagged low

Sodium - Satisfactory

Potassium - Satisfactory

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

Sulfate - Three results are flagged low and four very low. Results are

bias low (non IC method)
Acidity - Satisfactory, except for one high result
Alkalinity (Total) - Results are biased very high. Nine results flagged
v very high

Gran Total A1k§11nity - No results feported

pH T Two results f]agged;'one high and one very high

Specific conductivity = Satisfactoky, except for Tow result on»samp1e #9
Colour - No results réported

React"ive Silica - No results reported

Nitrate/Nitrite f; No resu]té reported

Barium . - No results reported

Dissolved Organic
Carbon ‘ - No results reported

h Lo42



« Attachment 1

November 7, 1983
LRTAP STUDY #L4 :

Appraisals

Your Laboratory Number is LO44 -

Calcium - Two results flagged low and three very low. Results
: are bias Tow

Nine samples are flagged, two are low, seven are very low;

Magnesium -

: results are bias low
Sodium - Satisfactory
Potassium - One result flagged very high
Chloride - Satisfactory (IC method)
Sulfate - Satisfactory {(IC method)
Acidity -

No results reported

A1ka11nity'(Tota1) - No results reported

Gran Total Alkalinity - No results reported

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

specjfic Conductivity - Ten samples are flagged, nine very Tow and one

Tow; Ranking indicates bias low results

. Colour - .No results. reported

Reaétive Silica - No results reported

Nitrate/thrite.— Seven samples flagged very high. Rahking indicates
results are biased high o

| Barium - No results reported .

Dissolved Organic

Carbon - ~ - No results reported

L044



Attachment 1

- _ November 7, 1983
LRTAP STUDY #L4 :

Appraisals

Your Laboratory Number is L045

Calcium - Satisfactory
Magnesium - Results are slightly bias high
Sodium - Satisfactory

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

Chloride = One sample flagged very low (non IC method)
Sulfate - Two samples flagged very low and one‘f1agged Tow (non IC method)
Acidity - No results reported

A]ké1inity.(Tota1) - Satisfactbry on thefour results ranked

Gran Total Alkalinity - No results reported

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

- Specific Conductivity - Satisfactory

Colour - Three samples flagged, two high and one low

Reactive Silica - Ranking indicates results are bias Tow. No safples
are flagged. .

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

Barium - Appears satisfactory

Dissolved Organic
Carbon - Satisfactory

L045




Attachment 1

November 7, 1983
LRTAP STUDY #L4 .

Appraisals

Your'Léboratory‘NUmber is L046

Calcium - Two results are flagged low

Magnesium - Satisfactory

Sodium - Two results are flagged h1gh Overall ranking indicates results are
bias high

Potassium - Results are bias low, no flagged results

Chloride - Four results are f]agged very high, rank1ng 1nd1cates high bias

: (non IC method) -

Sulfate - Two results are flagged very low and one is f]agged low
(non IC method)

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

Alka]in{ty:(Total) - No résu]ts reported

Gran Total Alkalinity - Satisfactory

pH ‘ "~ satisfactory |

Specific Cohductivity - Two results are flagged very.high; and one flagged 1ow

Colour - ihsufficient.data, one sample flagged very high

Reactive Silica - One f]agged very low, one fesu]t f]agged high and one
flagged very high

Nitrate/N{trite - Three results flagged very low

Barium - No results reported .

Dissolved Organic

Carbon ' L= ‘N0'resu1ts reported

L046



ATTacnment |

) “November 9, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number iS‘L0§l

P -

Calcium | No results reported
'Magnesium‘ \
Sodium \
Potésgium. \3
Chloride N

: Sﬁlfate ‘ K8
Acidity . \
Akalinity (Total) | N
Gran Total Alkalinity | \
PH .
Specific Conductivity _ _ \
Colour | \
Reactive Silica | | \
Nitrate/Nitrite - | \
Barium | _ N\

Dissolved Organic
Carbon



Attachment 1 -

November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is L053

Calcium - Satisfactory

Magnesium - Sétisfactory

Sodium - Satisfaétory

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

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

Sulfate - LO53A - one flagged low and one flagged very low (non IC method)
053B_- si 1ts f1l d; fi high and high: ias high .
%non It %Aéhgggu agge ive very high and one hig Bias high

- Satisfactory

chdity
A]k;]inity (fota]) - No results reported
Gran Total Alkalinity - No results reported
pH - Satisfaétory

Specific Con&uctivity - No results reported
Colour - No results reﬁorted

Reéctive Silica - No results reported
Nitrate/N{trite'- Three results flagged low.
Barium - No results reported

Dissolved Ofganic : L ,
Carbon - Satisfactory, except for one result flagged high

LO53



Attachment |

LRTAP STUDY #L4

Appraisals

Your Laboratory Number is L054

November 9, 1983

Calcium | No reéu];s reported
Magnesium
Sodium \
Pota;sium N
Chloride N
Sq1f§te ' %\
Acidity %
Alkalinity- (Total) N
Gran Total Alkalinity \
pH \
Spe@ific Conductivity ' “\
Colour : \

Reactive Si]ica‘ . \
Nitrate/Nitrite | | A ' \
Barium : \

Dissolved Organic \
Carbon . _ - \

LO54



LA R A R BT N R L}

November 9; 1983

LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LOs56

Alkalinity (Total) N
~ Gran Total A]ka]inity'. L \

PH L \

g =

calchml ' No results reported -

Magnesiuﬁ

Sodidm - ‘\‘
Potassium \
Chloride N
Sulfate N

Acidity . )

Specific Conductivity o b
Colour ~ _ \
Reactive Silica ’ o \
Nitrate/Nitrite - v K
Barium V ‘ ’ | \

Dissolved Organic
Carbon



Attachment 1

_ November 7, 1983
LRTAP STUDY #L4

Appraisals

Your Laboratory Number is LO57

Calcium - Nine samples are flagged very high, results are bias high
Magnesium - Two results are flagged low and five very low; results
are bias low
deium - Results are bias low; however no samples have been flagged
Potassium - One result is flagged very low, one low, one high and one very high
Results appear to be erractic
Ch]ofide - Six samples are flagged very low and two are flagged very high.
Data appears to be erractic. (non IC method)
Sulfate - Results are bias low; one sample is flagged very low (IC method)
- Satisfactory, eXCept_for a high flag on #10

Acidity
Alkalinity (Total) - One result f1agged very‘1ow on the six'restits‘rankéd' -
Gran Total Alkaﬁnity - No results reported

pH - Four results aré flagged Tow; rankihg indicates samples are bias low

specif§C Conductivity - Six samples flagged; one low, one very low, three
high, and one very high. Results are erractic.

Colour - Satisfactory, except for two samples flagged high

Reactive Silica - No results reported -

Nitrate/Nitrite - Seven sampleé flagged very high, ranking indicates samples
are bias high
Barium - No results reported

Dissolved Organié
Carbon - No results reported



Attachment 1

- November 7, 1983
LRTAP STUDY #L4.

Appraisals

Your Laboratory Number is LO58

Calcium - Satisfactory
Magnesium - Satisfactory
Sodium - One result flagged low, overall‘ranking indicates results
' are bias Tow '
_ 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)
Acidity - No results reported

Alkalinity (Total) - No results reported
Gran Total Alkalinity - One result flagged very low and two high

pH - Two results are flagged high, ranking indicates results
are bias high

Specific Conductivity _ satisfactory

Colour - Satisfactory, exFepf one sample is flagged Jow
Reactive Silica - No fesu]ts-reported

Nitrate/thrite - Satisfactory, except for one high resu1£
Barium - No results reported

Dissolved Organic » _ -
Carbon - - - Satisfactory, on the sixvresults_reported

LO58



Attachment 1

) November 7, 1983
LRTAP STUDY #L4 .

Appraisals

Your Laboratory Number is LOg0

Calcium - Two results flagged very'high
Magnesium - Ten results flagged very high, data is bias.high ‘
Sodium - Six results are flagged high, ranking indicates résu]ts are .
bias high .
Potassium - Six results are flagged; four high and two very high. Data
. is bias high
Chloride - Results are bias low. (No flags) (IC method)
Sulfate - Satisfactory (IC method)
Acidity - Two results are flagged very high and one high; rank1ng 1nd1cates
» results are bias high
Alkalinity (Total) - Four results are flagged high and three are flagged
' . very high
Gran Total Alkalinity - No results reported
pH - Three results are flagged low; ranking indicates results are
bias low
Specific Conductivity . six resultsare flagged very low, ranking indicates
| results are bias low
Colour - No results. reported
Reactive Silica - No results reported

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

Barium

Dissolved Organic

.Carbon

high. Ranking indicates results are bias high

- Data appears satisfactory, however note, there weren't really
enough labs participating

- No results reported -

LO60




Attachmenf-l»

_ November 7, 1983
‘ LRTAP STUDY #L4 .

Appraisals

‘Your Laboratory Number is LO61

Calcium | ‘- Satisfactory

Magnesium - Satisfactory

Sodium - Satisfactory

Potassium - Satisfactory_

Chloride - Satisfactofy (IC method)

Sulfate - Results are slightly bias high,'ﬁo results are fTaggeq (IC method)
Acidity - No results reported

A1kaTinfty (Toté1) - &o fesults'repbftéd

Gran Total AIka]fnify-— No FE§U1tS reported

pH | . = One result flagged low, one result f]aéged very high
Speciffc Conductivity - Satisfactory

Colour - No resu]t$ reported

Reacfive Si]ica .- No resufts reported'

Nitrate/Nitrite - Three rgsujts are flaéged high and one very high
Barium - No results réportgd

Dissolved Organic _
Carbon. _ - No results reported

LO61






