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EXECUTIVE SUMMARY

The Canadién LRTAP' program (long range transport of
atmospheric pollutants) involves many different laboratories who
individually‘prbduce data forfregional;0t national objectivés. 1f
these data are to-Be.merged or if they are to be used tb establish
long-term trends it is imperative that the &ata be vérified as
compafable»betweeﬁ iaboratories and thatilabqratOties have_produced
data. in avﬁontrqlled and‘unbiased manner. .this repdrt.descnibes a

 fifth interlaboratory study that addresses these issues.

This study‘consisted‘of'lo_ﬁater samples and wés‘distribuied.
to 54 laboratories who were tequestéd to analyze for 12 »diffgfent
. constituents. Ddta provided were analyzed for bias by ;he ranok order
'Vmetho& bf’,Yoﬁden.' Results lwhiéh &eviacéd sigﬁificantly - from

interlaboratory medians were flagged.

This report is a compilation of all éesults ‘received and
evaluated. The individual laboraﬁory appraisals that were provided to
participants on April 2, i984‘ are included. It is hoped, where
Wanranted; _that individual .laboratories have Eéken appropriate

cofrective action in their measurement process.



ABSTRACT

This report is a compilation of results received and
_ evaluated for LRTAP interlaboratory study L-5. The report includes
all laboretory specific appraisals‘-that had been provided earlier
(April 2, 1984) to laboratory heads and project managers. The study
_rconslsted of 10 samples of which six were natural waters derived from
LRTAP watershed programs or prec1p1tat10n networks. One sample was
-'from Lake Super1or and the other three were- synthetlc. Laboratory
data‘setS»were appraised for bias-by the rank order method of Youdee,_
Individual sample'reSults were flagged if devieting.sighificaﬁtly from
' interlaboratory median values. eTheeparameters-included”Ce;:Mg,.Na,”K;
. Cl, _So“’ acidity, total alkelinit}, granv alkaiinity, "pH, specific
,conductance, colour, reactive silica and NO3 plus NO,. Included'in'
this/report is a brief cOmoarison offoias:and'flag frequency fo:leech

participant in studies L-l, L-3, L-4 and L-5.
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INTRODUCTION

"The long r:én’ge.ttansp_ort of atmospheric pollutants (LRTAP)
program. im_rolv‘eé many. different laboratories tﬁat contribute data for
va,i:ious project objectives. 1If. the data are to be merged or used for
identifying year to year trends or for acid rain impact studies, then
| it 1s ngcessar;i ‘that laboratories be defined as. in.. control and
cvo:mpa_r:ab'le., Th:.s int.erlel;b_oratoryv étudyr addresses these issues. The
me:it.s _anci impaci: .of. v,'interlaboratory studies are described 'e‘-ls’e,where

(1,2,3).

.‘ B'acgroundr of Study .

This ‘st‘u-dy waé» orgadized during the summer and fall of
1983.. It was,--dist:ribut.ved to client 'laboratc;r.ies in December 1983 and
had a}]anuaty 31, 1984 deadline 'assigned.v‘ Notﬂ.. all participants-
repor.téd on sche.dule.-" ' The appraisals. in this report were provided
earlier. to each participant dut‘ing-, the first week of ,April. 1984 and
reflect laboratory pérformance dﬁri__ng t_haé: time frame: December 1983
to‘March.‘1984. All Iaboi#toriés who exhibited bias or erratic fesul‘ts
have- hopefully taken f.;ntvernal action to review' and correct their

measurement process.

Release of ‘Laboratory Codes

Laboratories that participated in this study are identified,

by their affiliations, at the end of this report. The individual
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‘results in Appendix I and the appraisals compiled in Appendix II have
laboratories identified by their laboratory number. The key to these
codes, -although confidential, is available on a need to know basis.
-Users of data and program managers are encéutaged to seek out thé
source of their data and openly discuss issues of quality with their

¢lient laboratories.

~ Design of the Study

The study comprized of 10 different water samples

distributed tp over 50 laboratories. _The samples afe described in
Table  1. Several were reéycled from an earlier study; Their
inclusion has merit as they assist in verifying stabili;y and allow
‘individual laboratories who ' exhibited péor reéults "to update and

verify performance.

‘Table 1: Test Samples Used in Study L-5 =

Previous
"Sample : . ’ - Use in
- Number' ~ Source of Water . Study L-1
1 Keji-Brown, Nova Scotia
2. Montmorency; Quebec L-4 (#5)
3 Lac LaFlamme, Quebec
4 Moncton, New Brunswick
5 Precipitation (Composite) L-4 (#9)
6 Precipitation (Composite) '
7 Synthetic :
8 Synthetic L~4 (#7)
9 Lake Superior, Ontario- L-4 (#10)
10  Synthetic -




Q;ebaration of Samples

~ Test sample bottleg"for this study were 500 mL linéar
polyethylene. These were either.new bottles or bottles recycled from
earlier studies. All bottles were washed with chromerge, tap water
rinsed and theén cho§ough1y rinsed with distilled water. They were
then filled with distilled deionized water and stored 1 week to 50
_weeka before use. | | |
Forty litre allquots of stéck samples (see ‘rable 1) were
Vvobtaxned by syphon1ng from stock waters (100 to 200 11cres) malntaxned '
1n'-oermanent storage at 4'C.v The 40 litre substocks, were mixed
§i8°rously and 400v_mL unicé serially transferred to thé'_ciean
bottles. Sémples SOfprepared wefe all stored at 4°C untii disttibuted 

.to the participants. -

Evalggtion>of_Data

.Inﬁerlaboraﬁory data sets were evaluated .for' bias’ by the
nonparametric rank order method of Youden (4,7) which had been
modified by Clark (2,5) to allow for computerized. evaluation. A set
.of'daea'is-said to be biased when it exhibits a tendency to be higher
o: lower than some standard. .The st#ndard for these studies is. the.
performance of all part1c1pat1ng 1aborator1es. For these studies
there is about a 1 chance in 20 of deeming a labOta;ory set biased

when it is not.
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I-n. addition to bias, results on each individual sample were
'évalua.,ted' by flagging results that .d’eviated éig?nificat_xtly’v from the
- interlaboratory medians. This process is described elsewhere (s~£udy
L-1,. Is_-'-2, and :R',efe,f.ences- 2 and 5) The c.rite‘_i-ia for flagging-is given
in Table 2. B

’ To ass,isﬁ _i_‘n 'e‘valﬁating_ data,: analysts were requested to
report all thei‘r calct_ll.'_a_t,edvtesult,s'- and to use the codes W and T where
appropriate. - ‘rh:.s fo.tﬁai: 'fis:- d.es'cribed m st.:udyv L~-1 and L=2 and found

in a recent ASTM Standard Practice (6).

RESULTS ARD DISCUSSION

.Geﬁgral 4 ' o ' : o : .
- liaboratory i:esuits,f' brief method s’t-atexhents-,, b_ias.. ana-

aésigned _filags are provided in Appéndix' 1. .Labo.ratories that were

- assigned bias are in most situations i_n. error due- to calibrva'tio't‘l.

- Flégs assigned'von individual samplgs teflé_ct, in most cases, a lack of

‘Aptec'isvién in the method applicat‘iona.v Those :Iaboratories:_ assigned a

‘h.igh frequency of bias (based on whole déta sets) as well as a high

pﬁer‘centage of results flagged have hopefully takeh apptop_ria;e

internal corrective actior.lbv(B‘). The appraisals had been provided -

shorcly after the comblet»ion of the study. A compilation of all

‘appraisals 'is given in Appendix II.
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Table 2: Sﬁmmary of criteria used for flagging results*

LLBAE : BAE - CEL
Constituent |L-1 L-3 L-4 L-5 | L-1 L-3. L-4 L-5 L-1 L-3 L-4 L-5
Ca 5 2.5 2.5 2.5 10.25 0.188 0.15 0.15 {0.10 0.096 0.08 0.08
Mg l.oo 1.0 1.0 1.0 }0.15 0.046 0.05 0.05 |0.10 0.099 0.10 0.l0
Na 3 0.5 0.50 0.50}0.4 0.2 0.20 0.20 |0.10° 0.15 0.14 0.14 |
K 0.5 0.50° 0.20 0.20{0.15 0.13 0.05 0.05 |0.10 0.108 0.16 0.16
Cl-1C = - 1.5 1.5 |- - 0.25 0.25 |- - ©0.15 0.15 |
|Cl-mon. 1C. |- - 1.5 1.5 |- - 0.25 0.25 |- - 0.15 0.15
{CL (Total) {5 1.5 1.5 1.5 ]0.50 0.26 0.25 0.25 |0.05 0.178 0.15 0.15
80,-1C - - . .20 2.0 |- = 0.76 0.76 |- - . 0.20 0.20
SOy-non 1C |- - . 2.0 2.0 }- T - 0.76 0.76. |- T ©0.20 0.20°
. |80y (Tocal) |5 6.0 2.0 2.0 |0.5 . 0.746 0.76 0.76: |0.10 0.168 '0.20 0.20 |
Acidity 1.0 1.0-0 1.00 1.0|1.0- 0.75 0.75 0.75 {0.10 0.50 0.50 0.50"
Total Alka: |0 2.5 " 2.5 ' 2.5 {1.25 1.19 1.20 1.20°|0.10 0.086 0.08 0.08
Gran. Alka |- - ..0.05 0.05}- ° =~ . 0.50 0.50 |- - - 0.100 o0.l0
pH. - |7 0 0 . -0 [0.25 0.25 0.25 0.25 |0 0O 0 0
Spec. Cond |0 50 SO - 50 2.5 2.82 2.8 2.8 [0.05 0.078 0.08 0.08
Colour 5 -5 .5 5 15 2.03° 2.2 2.6 {0.10 0.182 0.18 0.20
|81 - --}e.2 0.10..0.1 0.10{0.05 0.05  0.05 0.05 |0.10 0.067. 0.08 0.08
.|NO3+NO, 0.2 0.05 0.5 - 0.50{0.05 0.024 0.025 0.25 }0.10 0.142. 0.20 0.20
Ba - . .00l - |- 0,005 - - ' 0.10 -
DOC 1.00-- 5.0 3.0 =~ ]1.0 2.03 1.5 -. j0.10 0.182 0.200 =<

‘:*ériteria ;ited'for étudy-L-3 abbve,'differé élight1y<ffom that used
when: the initi#l gﬁpraisals.wefé prepared in August 1983 and maiiéd‘to
participants. Thé‘parameters»invo1ved ére pH;<éi1ica, acidity and Na.
LLBAE = lower limit for use of basic acceptable error.

BAE = basic acceptableferror,‘ | |

CEI = concentration error increment.
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Shortly after samples for this study were distributed, it

became evident that one sample had been acidified with nitric.acid, A

letter was then sent to all analysts with a caution to expect high

nitrate and a very low pH. When the study was completed and the data

reviewed, it was decided to reject this sample and make all bias and

flag evaluations on only théﬂremaining nine samples. The data in

Appendix I and the appraiSais in Appendix II reflect this change.

- Some analysts noted, after the study was completed, that a very acidic -

sample can influence sensitivity in some methods. This influence, a

memory effect, may have been - responsible for -a few high values for

nitrate plus nitrite.

_Flgga’andrBias

As wigs the previous stﬁdiesi a flagging>rtechnique was
applied .to identif} individual laﬁoratOty' results that deviated
significantly from the interlab median_values, A discussion on the
process is found elsewhere (2, 7). The criteria used for this stﬁdy
was almost the same as tha; used in the two earlier studies L-3 and
L—4.. These cfiteria are summarized in Table 2. An examplg of how

flags are assigned is found in Appendix III.

Bias is defined from whole data sets (all labs and samples)

by the Youden rank-order technique described elsewhere (4, 5). The

readet should unote that assigning flags on sample results and

.discerning bias from whole data sets are two separate and distinctly
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different, precedures.‘ The impact of flag and bias evaluations m t_h:i.s
study is summarized in Table 3. This table had been pr‘:o‘vided, to
partlcipants April"z, 1984 when the 1aboratety ‘abp'tai.sals v;ere.

distributed.

Comparison of Results to Earlier Studies

'l'he .mtexn:laboratory med:.an values found in Appendl.x I a‘te_
_summaﬁzed 1n- ‘Table. 4.‘ Several of these samples were recycled__
reference‘waters used earlxet in study L-4 A companson of resull'.s
from. study L-l+ to those found in L-5 18 given in Table 5 Over-all ,t;_he:‘: “
icompansou is- excellent and helps to ven-fy-the ,sc_abxli_ty of- t-[he--“

const:.tuent_s-.‘ .
OVERALL STUDY TO STUDY PERFORMANCE
General

Managers of p_tej'ect«s, laboretOty heads and analysts very
often asl‘t‘ if ch'els' laboratory- perbfc‘)rn.ta‘nce is ' COmpa_reble.vwitll‘ their.
peers or if t;?,hei_;r performance is inlp:;oving. Such‘ issues are: ofcen
‘raised after studies are completed vor after new and improved qualicy
contl'.ol pl’dcedures (8) have been e‘mpleyed‘.- The following discussion
on scudy L-5, relative to earlier studies, is. provided to address such

questions.



Table 3. Summary of Performance (Study L-$) Decewber *83 to Maich'S8s '

N Bias Flags
Lab Rumber of = S : ' — i
Code Parameters Number Percentage of | NMumber Number Perientage
Analyzed of Bias Parameters of of Flags of Results
_ Statements. Biased (2) Results Assigned Flagged(Z)
-L002 12 1 8.3 107 7 6.5
- L0O3 14 1 7.1 - 93 12 12.9
L004 12 4 33.0 108 26 25.1
- LOO6 11 4 3.0 89 17 19.1
Loo7 5 1 20.0 40 12 30.0°
Lo09 9 1 11.0 71 9 12.6
LO10 13 2 * 15.8 87 9 10.3
LO10B. 1 0 0 8 0 0
Lolr - 12 2 16.7 84 17 20.2
LO12 1 0 0 9 0 0
1013 9 0 0 72 1 1.38 -
L0ls 1 0 0 87 " 16 18.4
- LO16 9 3 33.0 81 15 18.5
LO18 4 2 50.0 3% 9 . 26.5
1019 10 0 o 85 1. TI2
L020 13 0 0 103 11 10.7
LO21 9 4 &45.0 81 10 12.3
L022 13 5 38.5 95 32 33.7
1023 13 0 0 95 11 1.6
LO2% - 13- 0 0 101 7 6.9
L025 9 1 11.0 72 11 15.3
LO27 13 1 7.7 100 17 17.0
L028 2 1 50.0 18 - 9 50.0
L029 12 : 2 16.7 97 6 6.2
LO30 ? 0 ] 54 & 7.4
KO031A 12 0 0 90 5 5.5
L0318 S 0 0 8 0 0
L032 16 3 18.7 128 29 22.6 -
~ 'LO33 12 1 8.3 63 17 - 26.9
L042 . 10 4 40.0 90 . 38 42.2
. 1045 13 1 7.7 108 5 4.6
- LO46 13 4 30.3 107 25 23.4
L048 13 0 0 114 12 10.5
LO49 13- 2 15.4 101 30 29.7
L0530 4 0 0 36 4 11.1
1053 10 0 0 " 90 1 1.0
1057 12 2 16.7 102 19 18.6
L058 12 V] .0 102 8 7.8
L060 12 S 41.8 103 3?7 35.9
1061 11 0 0 3 2 6.0
L0O62 14 4 28.6 121 33 27.3
LO63 14 2 14.3 128 33 25.8
L0646 11 0 o 97 2% 14.4
L066 10 ] 0 86 12 13.9

44 LABS
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The approach taken involves a‘teview and tabulation of the
bias and flags assigned. These two_items have been the central issue
in the evaluation of LRTAP studies L-1 to L-5. Satisfactory
"petformence in this .peer group is reeognized in a Iabofatoff' when
‘whole leb data sets are not discerned as biased (2; 4, 5) and the
study results are ’seldom flagged (2, 5). éoor performance is
_tecogniZedj when a lab is very frequently biaeed and very often
‘ fiagged. | o | ; | | | | .
. S To' discerntvthe relative petfotmance of:‘alvlaﬁd onet“fonr
studies. (L-l L 3 th and L-S), the approach taken 1n thlB report is
a followup of that 1ntroduced in study L-4 The. percent frequency of

bias and percent flags are calculated w1th the formula glven below..

' Total No. of Bias Statements for a Lab

% Bias = ‘ —_ x 100
‘ No. of Parameters Analyzed S

| Total No. of Flags by a Lab -
% Flags = . ' x 100
Total No. of Rankable Results

A summary of the frequency of bias and of flags is éiven in
Table 6. = The results relate to only rankable data reported by each
iab>and applies~to thebfollowing parameter groupf Ca, Mg, Na, K, C1,
S04, total alkalinity,n-Gren alkalinity, acidity, pH, condnctance,
silica; colour and NO3 + NO2. A vast majorityt of 1laboratories

measured ‘10 to 14 of these 14 parameters.
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strategies.
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A quick overview of results in Table 6 reveals some 1abs
with a unique- capability of having few, if any flags, and being

frequently  discerned without bias. Such labs are indeed

'7'sét13fact6£y; On the other hand some labs are very frequently biased

and have a rathe:'iarge.ngmber of results flagged. These labs are
considered poor in this-peef group asseésﬁenc. )They are not very

comparable and may need a review of their internal quality control

'Single*Study'Performancev o

In a single = study v(e}gd 10 samples, 30 labs, 14

constituents), ' the separation of laboratory performance requires.

criteria. _The,following,Ctiteria are suggested:

Satisfactory if % bias is <15 % i and Z flags < 107

Moderate if % bias is > 15 or <35% and Z'flagé > 10% or < 25%.

‘Poor if X bias is > 357 and % flags > 25%

The: above criteria are but guidelines to allow a laboratory
within a peer group to reflect its own performance relative to its.

peers.
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Performance over Several Studies

' The performance of a laboratory in onelstudy'isvone—mattet.
Continuityv.aﬁd improvements in perfor@ance over many stﬁdies is
perhaps‘gote impottaﬁt as it provides credibility to program data that
are often merged or used in defiqitibn of environmental trends. The
critgria  suggested to define study to study performance is given

below.

i*SgEisfactory"if % biﬁs + 7 flagé . K 25%

Moderate if % bias + I flags > 25% or < 60%
 Poor' if | % bias + % flags > 60%

Discussion on Performance

The..deﬁisiop to overview Ehe performance of laboratories
based on the occurrence of flags and bias in four studies has merit
and is élausible fof_varioﬁs teasdng. For instance -

- all participants represent a peer group with each -1lab having

a similar capability in handling soft surface waters.

- all four studies (with the exception of study L-1) had a
similar series of water sgmples.A

- the criteria used to assign flags omn the samples were
virtuallyrthe same for all studies.

- almost. all laboratories analyzed the 14 constituents under

review.
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The sﬁﬁﬁatidn of peréent bias and percent flags for each lab
‘in'each'study is.given-in Table 7. Beside each lab is given a very
brief statement of overall performance. This relative perfotmance
:reflects these labs addresaxng the 10 to 14 constxtuents l1sted in
Table 5. ..Thet criteria to ass1gn satzsfactory or poor is defined
above. | | | |

Auteview of Table 7 reveals about 16 of the 52'1aboratories
ﬁas satlsfactoty and approx1mate1y elght 1aborator1es as’ conslstently
poor.. The maJorlty of labs are moderate and reveal occa31ona1 bias
.and have about 1 in 4 or 5 teSults.flagged,‘ It is df‘xnterest to note
‘that 1aborator1es found as sat1sfactory 1nc1ude the large. fac111t1es
that contrlbute the majority of data to the Fedetal-Prov1nc1a1 LRTAPA
ptogtam.' Th1s is encouraglng | o |

| Some cautlon is suggestedrin ovetreattion to the»nntation;"
poor vperformance. This term is teshnically correet.and‘identifies
laboratoriesvwhose'frequency of bias and flags'are-somewhat excreme
relative-td those six to ten labs who a;e‘consistently without. bias
and’ ‘are seldom if ever flagged,y. These labs labelled ‘poor should
review their internal control process and relate'cloaely with their
users of data. The users .of data should recognlze that if the overall
designation is poor thelr labs may still have very good data: on the‘
constltuents of interest. ln» this context, lab L028 is a good.
example. It provided data'on only two parametets and was‘flagged and
biasedf Because of the nature of the in-lab analytical test and the

lab - protocol, a suitable blank correction was nut made; Had it been
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Table 7. Summary of Performance.

Lab 2 Bias .+ % Flags on LRTAP Studies*

Code S ST S— Comments
BRSSO o SUDIES o ORI - L
L002 36.6 36.7 15.4 14.1  satisfactory and ‘improvin
L003" 39.7 15.9 10.9 20.0. moderate to satisTactory
LO04A  62.2 48.3 49.4 57.1 poor to moderate
L004B - - 60.0 - poor o
L006 68.0  47.3 73.8 55.1 3
L0007 83.6 90.7 - =~ 50.0 poor to moderate
L009 45.5 20.0 18.3 23,6 satisfactory .
L010A - 35.7° 49.0 - 26.1 moderate :to satisfactory:
L010B - - - 0.0 - R
Loll 53.5 43.9 8.0 36.9° wmoderate i
Lo12 33.8 - - 0.0 nuoderste and improvin
LOl13A - 35.6 5.6 . 6.3 1.4 satigfactory ‘ans im proving
‘LO13B - So- 6.2 - - R
LO14 28.7 33.7 27.7 18.4. moderate and improving
LO16 42,5 . 55.2 57.5 51.5 wmoderate (Iitt;eT‘CE’ahge)
Lo18 - - = 76.5 or
LO19 - - C - 1.2 satisfactory
L020 $1.2 39.9 13.6 10.7 moderate to satisfactory (improving)
LO21A 85.7 9.8 - - poor on- two studies :
L02iB  76.1 - 69.7 56.3: poor to moderate )
L022 51.7. . 76:4 72.7 72.2 . poor o : g
LO23 55.6 12.0 13.7 11.6 satisfactory B o
L024 28.5 29.3 14.5 6.9 wmoderate to satisfactory (improviag) -
L025 < 28.2. 1.0 263 satisfactory , .
L027 20.9 - - 24.7 = satisfactory .
Lo28 - - - 100.0 or (on two constituents)
L029 65:5 30.0 22.3 22.9 . poor to satisfactory and improvin
L030 - - 42.4 7.4 moderate to satisfactory (improviag)
L031A 8.9 15.3 30.8 5.5 . satisfactory .
LO31B - - - 0.0 satisfactory o v
L032 51.6 23.1 9.2° 41.3 ' moderate to. satisfactory (variable)
L033 - 61.8 ~ 28.8 35.2 poor to moderate:
L040. 55:6 - - - moderate
LO41 - - 20,1 . = - satisfactory ( 1l study)
L042 - . 46.6 47.8 82.2 wmoderate to ‘poor (needs attentiom)
1044 -  65.5 8l.2 - or g
L045 30.5 15.5 50.6 12.3 ‘moderace to satisfactory (variable)
L046 - 62.7 32.6 53.7 poor to moderate :
L048 - - - 10.5 satisfactory
LO49 - - - 45.1 nmoderate
LO5S0 - - -  1ll.1  satisfactory
LOS3 13.2 - 28.3- 1.0 satisfactory
LO54 95.4 39.5 - - poor to moderate
L0S6 129.8 2.7 . - - or
L0537 62.9 77.4 87.1 35.3 poor to moderate
L058 0.5 17.2 38.0 7.8 satisfactory ’
L060 - 184.5 115.6 77.17 oL
LO61 - - 19.2 6.0 satisfactory
L062 - - - 55.9 moderate
L063 - - - 39.1 moderate
L064 - - - 14.4 satisfactory
L066. - - - 13.9 . satisfactory

Note: * The column of data are the summation of % bias and % flags
abstracted from Table 6.
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possible, thls lab would have appeared sat1sfactory. Another example

‘..'._18 lab L061.. Tlus lab for reasoms of 1ntema1 protocol, prov‘ided'

' results ‘on only three of the ten samples.-‘ The absent data d1d not

! allow for an. assessment of bzas.. The data in- 'l‘able 7 reflects only-

flags for study L-S These examples suggest that ‘users of data need"

to ‘carefull‘y‘ r.elat‘e with their c11ent laboratorzes and use the .

comments in Table 7 as gu1de1mes for dlscussmns on quahty :|.ssues_.'

R relatmg to the1r data 'bases.

’; One hxghllght 1ssue to comment on 1s the nnprovements thatj; :

'fseveral part1c1pants have made between successxve studles.‘ 'l'h:.s 1s;'»-;‘1'_‘fj c

L }_‘encouragmg and may reflect ‘the: success of thls mterlsb program and]'

-hor_t_, the : construct1ve 1n—l_ab~: control' _effor_ts taken by laboratory"

matia'ger_s‘ and' aualysts:.
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APPENDIX I: LABORATORY DATA



Parameter

Ca
Mg

Na

Cl

SOy ..
Acid
Alka

pH
Spec.Con

Col

si

NO+NO3

CONTENTS OF APPENDIX I

Calcium

ﬁagnesium

Sodium

Potassium

Cﬁlo:ide (;C{ ndnbic,'combined)
Sulphate (IC, non IC, combined)
Acidity

Alkalinity

pH

Specific Conductivity

Colour

‘Reactive Silica

(Nitrate + Nitrite)

Page Number

13

17

' 34
36

41

48
50

52
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| APPERDIX II: LABORATORY APPRAISALS



ATTACHHENT 1
HARCH 19, 1984

YOUR LABORATORY NUMBER IS LO 02

CALCIUM: Satisfactory

'HAGN’ESI’I,II]:' satisfactory  °

- SODIUM: Satisfactory

POTASSIUM: Satisfactory, except for a high flag on sample No. 107_ L . ‘

© CHLORIDE I.C.: Mo results reported

" CHLORIDE NON I.C.: Satisfactory -

© SULPHATE 1.C.: -

" SULPHATE NON I.C.: Satisfactory . = *

i »:’_‘ACID‘I;I’Y:‘;. ‘No. results. reported

. TOTAL ALKALINITY: = Satisfactory, except for-a high flag on-sample No.. 8 = .

| GRAN TITRATION ALKALINITY: No results reported

‘ _pH:' »Sat_isfa,ctor'& » except for a high f’liag‘- on _sémp‘le No.{iZ’ '

I
!

SPECIFIC. CONDUCTIVITY: Satisfactory, except for a high flag on sample No. 5

l

» -COLOUR: Satisfactory ‘

REACTIVE'SILICA; No ‘results are ﬂagged however ranking indlcates results are
e . 7 b‘lased Tow

“NITRATE + NITRITE: Samples 6 and 7 are f'lagged very high and f]agged high on:
' sample No. 8

o



ATTACHMENT 1
MARCH 19, 1934

YOUR LABORATORY NUMBER IS LO03

QALCIUM: Satisfactory

'HAGNESIUM: Satisfactory, except for a high flag on sample No. 6

SODIUM: Satisfactory

POTASSIUM: Satisfactory

CHLORIDE 1.C.: No samples are flagged. however results are ranked biased Tow

CHLORIDE NON 1.C.:  No results reported

SULPHATE I.C.: Satisfactory

SULPHATE NON 1.C.: -Satisfactory

ACIDITY: Ho results reported.

TOTAL ALKALIMTY: Satisfactory, however there is insufficient data ta
' assess bias : _ :

GRAN TITRATION ALKALINITY: Flagged very high on‘sample‘No. 8 and very: low on
sample No. 5

pH: Samples 3, 5, 7, and 9 are all flagged very low-

SPECIFIC. CONDUCTIVITY:  Satisfactory

COLOUR: Sample No. 1 and 3 aré flagged low; the remaining results are insufficient
to ‘assess bias .

REACTIVE SILICA: Samples 3 and 7 are flagged high. Insufficient data to assess
bias . .

NITRATE + NITRITE: = Satisfactory, except for a low fiag on sample No. 7

L0 03 _




1""" ‘ _ . : S ATTACHMENT 1
| , | : . | MARCH 19, 1984
- YOUR LABORATORY NUMBER IS'LO 04 =~ . i

| CALCIUM:  Satisfactory T T o o

. MAGNESIWM: Satisfactory

”soDIuM: 'Nd;results were'flagged,.héwever; ranking ihdicate§:results<qre biased Tow
i

;- POTASSIUM: Samples‘l, 2, 3 and 9 are all fligged low; ranking iridicates résults o
e - are biased Tow 3 L L o .

CCHLORIDE 1.C.: Mo results. reported- L
CHLORIDE NOVI.C.: Sastsfactory - ‘

;SULPHATEilic;‘T:f;N0%f§suit5‘féﬁortédayu-ff ;;f;'~f};.A‘f;-ﬁ]fj;f?f‘7:‘5"”

ACIDITY: No.results reported -

. TOTAL ALKALINITY:' Sanple No. 2 1s-flagged low, ranking indicates results are biased =

. t

" GRAN: TITRATION ALKALINITY: Samples 2; 3, 7 and 9-are flagged very low, samples o
. : ~ Sand 6. are fjaggedAvery;highf Data appear to be erractic

- PHz. Flagged very Tow on samples 2, 3, 8, and' 9,flagged Tow on sample 10. ' Ranking. -
‘o Indicates results are biased Tow .

;sPECIFIc CONOUCTIVTTYE Satisfactory, except for a: very high fiag on samples. 5 and. 6

- COLOUR:  Sariples:1, 3, 5, 6, 7, 8, and: 10 are-all flagged very high

REACTIVE SILICA: Ko results reported

_ NITRATE + NITRITE: Satisfactory




ATTACHMENT 1
MARCH 19, 1984

" YOUR LABORATORY’ NUMBER IS LO_05

‘CALC-IUM:__' Sat'ls‘fa_‘_c?tor‘y', except for‘ a »Very high flag on sample No. 10

N

“MAGNESIUM: Samples 1, 7, 9 and lO are ﬂagged h1gh Ranking indicates results
: S are biased high

! _SODIUM. Sat1sfactory ‘ .

- .ﬁomssmn Samples 1,.2 and 8 are flagged very low and samples 3 and 6 are flagged
o Tows: ranking 'lndicates reSults are blased low

© CHLORIDE 1.C.: Mo results reported

. CHLORIDE ;NON-.;I:.C.“: ~ Sample 7 is flagged high and sample ';lo is flagged. very high:

. SULPHATE I.C.: _Norrgsuxtereported
':SULPHATE.NON’ I.C.: No results are flagged. however rank'ing indicdtes results are
‘ ’ - biased Tow. _

' ‘.ACIDI‘I"YL:;;__ No reSults _ reported

_TOTAL ALKALINITY: Flagged: Tow on samples 1 @d lO. ranking indicates results
R ; are biased Tow ‘ _

- GRAN.TITRATIONxALKAEINITY:'-NO resultS~reportedv

pH: Satisfactory

- SPECIFIC CONDUCTIVITY: Satisfactory

. COLOUR: No results reported

" 'REACTIVE SILICA: Sample 7 is flagged low; insufficient data to assess bias

NITRATE + NITRITE: Flagged high on sample 5 and very high on sample No. 7

L0 06




ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY' NUMBER IS L0 .07 ' i

CALCIUM:  No results reported

MAGNESIUM: No results reported

- SODIUM: No results reported

. POTASSIUM: No results reported

' CHLORIDE 1.C.: Samples 1, 7-and 10 are flagged high

CHLORIDE NON'1.C.: Satisfactory . ... =~ .o -

SULPHATE I.C.: Satisfactory

SULPHATE NON I.C.: Ho results veported . = - - i

- ACIDITY: No results rebortedv\_ S o ST :v"?

TOTAL ALKALINITY: ‘No results réqutéd

GRAN. TITRATION ALKALINITY: No results reported

" PH:  Flagged high on samples 3, 7, and 9 .

SPECIFIC CONDUCTIVITY:  Satisfactory

COLOUR: No results reported

REACTIVE SILICA: Ko results reported : IR

NITRATE + NITRITE: Flagged very high on samples 1, 3, 5, 8, and 10, flagged high
on- sample No 9. Ranking ind1cates resu]ts are blased h1gh

L 07



- " CHLORIDE I.C.: No results reported

ATTACHMENT 1
MARCH 19, 1984
~“YOUR LABORATORY NUMBER IS LO_09.
- CALCIUM: Flagged low on sample 9 and 10
* MAGNESIUM:  Satisfactory
1SODXUH:‘ Satisfactory - ' . » "

_ “POTASSIUM: Satisfactory

" CHLORIDE NON 1.C.: Satisfactory

SULPHATE 1.C.:  Satisfactory

"' SULPHATE NON I.C.: No results reported.

ACIDITY: No results reported

TOTAL ALKALINITY: No results repofted

_ GRAN TITRATION ALKALINITY: No results- reported

pH:  Satisfactory

SPECIFIC CONDUCTIVITY: Satisfactory, except for a very high flag on sample No. §

COLOUR:  No results reported

REACTIVE SILICA: No results reported-

NITRATE + NITRITE: Samples 3, 5, 6, 7, 9, and 10 are flagged very fiigh. Sample

1 is flagged high. Rankiqg fnqj;§§g§_resu1g§_arg big;eg_high

L0 o9 .




ATTACHMENT 1
MARCH 19, 1934

{

YOUR LABORATORY' NUMBER 1S LO10 . ,

CALCIUM: Satisfactory, except for a low flag on sample No. 1

 SODIUM:  satisfactory

: >HAGNE$I’!1M= Sample 3. is flagged very low, ranking indicates results are biased

- low

POTASSIUM: Satisfactory ’ o o _. "

* "CHLORIDE NON I.C.: Satisfactory

" CHLORIDE I.C.:  No results reported

SULPHATE} 1.C.: Nb results -repérted :

SULPHATE NON I.C.:. Sample"’No. 7 is flagged low, otherwise the results are .

satisfactory.

ACIDITY: _Samples- 5 and 6 are flagged low. Insufficient. data to assess bias

_ TOTAL AL-K_ALINITY:. Insufficient. data to assess bias - FEEIN

GRAN. TITRATION ALKALINITY: ‘No results reported

PH:  Samples 1, 6, and 8 are flagged very low and Sample 3 Tow

SPECIFIC CONDUCTIVITY: Satisfactory

COLOUR:. Insufficient data to assess bias.

REACTIVE SILICA: . Satisfactory . .

NITRATE + NITRITE: satisfactory

. Lo 10



ATTACHMENT 1
MARCH 19, 1934

YOUR LABORATORY NUMBER IS LO_J0B -

CALCIUM: No results reported

MAGNESIUM:  No results reported

- SODIUM: No results reported

POTASSIUM: No results reported

CHLORIDE I.C.: Mo results reported

CHLORIDE NON I.C.: No results reported

- SULPHATE 1.C.: No Fesults reported

SULPHATE NON I.C.: No results reported

ACIDITY: Satisfactory

TOTAL ALKALINITY: No results reported ‘ : g

GRAN TITRATION ALKALINITY: No results reported

pH: No results reported . - -

SPECIFIC CONDUCTIVITY: No results reported

COLOUR: No results reported

REACTIVE SILICA: No results reported

NITRATE + NITRITE: No results reported

L0108




" ATTACHMENT 1 _
MARCH 19, 1984

~ YOUR LABORATORY' NUMBER IS.LO. 11 B

» . CALCIUM: satisfactory

e HAGNESXUM:.* Satisfactory

SODIUM:. _Satisfactory . » S L

.+ POTASSIUM: Samples 5, 6, and 10 arg‘f1§g ed very high and samples 3;.7, and 9
’ .- - .7 are flagged -high; ranking in fcates results are bj§§ed-hrgh

CHLORIDE 1.C.:" No results. reported |

S CHLORIDE NONIIhC.:;"Satisfactofyrex;ept for a'very.iow7f169~on;§amp]e No. 10-.

| SULPKATE L.C.: Mo results reported - -

SULPHATE NON 1.C.:. Satisfactory

"p ACIDITY:.'Satiéfactoryy except for a low f1ag»on;samp1e;No._7

~ TOTAL ALKALINITY: = Insufficient data to éssess bias:

‘GRAN TITRATION ALKALINITY: No.results reported o

- pH: satisfactbry

SPECIFIC CONDUCTIVITY: Satisfactory, except for a low flag on sample No. 6
. , Vo

COLOUR: Sambles No. 3 is flagged high and'sampIeﬁ 6, 7,8, 9, and 10 are flagged
very high. . . - . ) )

REACTIVE SILICA: - No results reported .
. , P

NITRATE + NITRITE:f,Samples No. 7'is flagged. very low and sample No. 5 is fﬁagged
. low. Ranking,indicatés‘resu1ts-are»bisqd Tow -

on




ATTACHMENT 1 , ‘
, MARCH 19, 1984
YOUR LABORATORY NUMBER IS LO_]2

CALCIUM: No results reported

MAGNESIUM: No results reported

SODIUM: No results.reportéd

POTASSIUM: No results reported

- CHLORIDE I.C.: No results reported

'CHLORIDE NON I.C.: No results reported

SULPHATE 1.C.: No results reportad

SULPHATE NON I.C.: No results reported

-ACIDITY: No results reported

TOTAL ALKALINITY: No results reported .

GRAN TITRATION ALKALINITY: No results réported

pH:  satisfactory _ : T

SPEC‘IFI}C CONDUCTIVITY: No results reported

- COLOUR: No results reported

REACTIVE SILICA: No results reported : '

NITRATE + NITRITE: No results reported

Lo_12




YOUR LABORATORY NUMBER IS LO13

ATTACHMENT 1
MARCH 19, 1984

- CALCIUM: Satisfactory B

'MAGNESIUM: Satisfactory

'SODIUM:  Satisfactory-

"POTASSIUM: Ssatisfactory

. CHLORIDE 1.C.: Satisfactory

' CHLORIDE NON- I_.‘C’.;, " No resulis repbr-ted"

SULPHATE 1.C.: Satisfactory .

- SULPHATE NON-’I.(_Z._:" ‘No- results reported e

iAGIDiTY'i No results reported. '

TOTAL ALKALINITY : . No results reported

| GRAN. TITRATION ALKALINITY: No results reported

I>!H13 Satisfactory

SPECIFIC CONDUCTIVITY: Satisfactory

COLOUR: No results reported

REACTIVE SILICA: No results reported

NITRATE + NITRITE: Satisfactory, except: for a high flag on ﬁample 1

013




ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY NUMBER IS LO 14

CALCIUM: satisfactory, except for a very high flag on sample No. 5

'MAGNESIuM:. Satisfactory, except for a low flag on sample No. 3

SODIUM: Sétisfactory. except for a high flag on sample No.. 5

POTASSIUM:: Samples 3 and 6 are flagged very low

) CH(ORID§~I.C;:,'Séﬁp1e 10 is flagged high hnd‘sample No. § is flagged léwl_

CHLORIDE NON 1.C.:  No results reported

SULPHATE I.C.: - Flagged very high on samples 5 and 6

SULPHATE NON I.C.: No results reported

ACIDITY: No results reported

TOTAL ALKALiNITY: _No results reported

GRAN TITRATION ALKALINITY: Satisfactory

PH: Flagged very high on sample No. 8, low flag on sémple No. 6 : -

SPECIFIC CONDUCTIVITY: Sample No. 5 and 6 are flagged very low, and sample
: No. 8 is very high

COLOUR: No results repoited

REACTIVE SILICA: Satisfactory -

NITRATE + NITRITE: Satisfactory

L0__14




ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY  NUMBER IS LO 16

' CALCIUM: v Satisfactory, except for a very high flag on sample 10

i

MAGNESIUM: Satisfactory . v
: . . . . . - E

_ SODIUM: - Satisfactory

POTASSIUM: Satisfactory

R C“LORIDE I.;!:: No‘results rEhofted,.

CHLORIDE NON I.C.: Satisfactory

. SULPHATE I.C.: No results reported

SULPHATE NON I;C;:.;.Satisfactory‘f

‘ ACIDITY. Samples 1,2, 3, 5,7, and’ 8 flagged very high; Samble~No. 9‘flagged '
hlgh, results are ranked biased high _ :

TOTAL ALKALINITY: low flag on: sample. No. 1 and 2, overall ranking.indicates. results
are biased low : .

GRANaTTTRATION ALKALINITY: No results‘rebOrted.‘

pH;’ Flagged very Tow. on sample No. l, samples No. 2, 5, 7, and 8§ are flagged
" low. Results are biased h1gh _

. SPECIFIC CONDUCTIVITY: No results_reported'

COLOUR: "Np results reported . ‘ :

- REACTIVE SILICA: No results Feported

NITRATE + NITRITE: No results reported

L0.16.




ATTACHMENT 1
~ MARCH 19, 1984

YOUR. LABORATORY  NUMBER 1S LO_jg.

o éALCfUM: -No_rgsglts-rgpofteg _ : —
’.ngsussxgu;fggoféggyrts-ﬁgggr%eq _
SODIUM: - ’ﬁg’results reported: —
POTISSIUN: 1o restts reported
‘:'gcuLdR;bsii;ci; ‘@oiresu]tg.géggéﬁéQJf' '
‘ f_CHLéE?bégﬂgﬁ?{.c;: _Novfesuléﬁfrepgrted o
SULPHATE IC _No resu'lts reported _
- suLPHAtﬁguoﬁii.c,:;_uovresujts fep;g;ed:

CACIDITY: No results reported

- TOTAL ALKALINITY; Sample No. 10 is. flagged low; ranking indicates. results are

: b1ased 10w

GRAN TITRATION ALKALINITY: SqmpTES,S.and-G are flagged very high

pHi"SampleS 1, 3, 8, and 9 are flagged very low and samples 2 and 7 are flagged

Tow; results are biased Tow

SPECIFIC CONDUCTIVITY: Satisfactony

COLOUR:  No: results reported

F'-REACTIVE $ILICA: No results reported

NITRATE + NITRITE: No results reported

L8




‘_ o o , |  ATTACHMENT |
o | | e " MARCH 19, 1984
© YOUR LABORATORY NUMBER 1S LO_]9'

CALCIUM: satisfactory, except for a high flag on sample No. 3

B ~ MAGNESIUM: Satisfactory

. SODIUM: Satisfactory:

- POTASSIUM: Satisfactory

" CMLORIDE I.C.: Satisfactory

~ CHLORIDE NON I.C.: Mo results reported.

- SULPHATE 1.C.: satisfactory

-. . 0 USULPHATE NON I.C.: No resilts reported

ACIDITY: - No results. reported

. TOTAL ALKALINITY: No results reported -

| GRAN: TITRATION ALKALINITY: Insufficient data to assess bias

pH:  Satisfactory -

SPECIFIC CONDUCTIVITY: Satisfactory

COLOUR: No results reported

REACTIVE SILICA: No results. reported

* NITRATE + NITRITE: Satisfactory

L019.



ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY NUMBER 1S LO_20

.CALCIUMQ + Satisfactory

"HAGNESIUM:» Samples 1 and 3 are flagged vefy high

SODIUM: Satisfactory

POTASSIUM: Satisfactory, except for a low flag on sample 3

CHLORIDE I.C.: Satisfactory

CHLORIDE NON I.C.:  Satisfactory

SULPHATE 1.C.: Satisfactory

SULPHATE NON I.C.:  Satisfactory

ACIDITY: Samples 3, 7, and<9Aare‘f1ag§ed'very high

.

TOTAL ALKALINITY: No results reported

GRAN TITRATION ALKALINITY: Samples 5 and 6 are flagged very high

pH: - Satisfactory -

SPECIFIC. CONDUCTIVITY: No results reported

COLOUR:  No results reported

REACTIVE SILICA: satisfactory

NITRATE + NITRITE: Flagged high on samples T and 10, and very high bn No. 3

L0 20




" ATTACHMENT 1
. MARCH 19, 1984

,,-}an-t’i;AaohAfoaY‘"nunasa-_xs, 2L

F‘Iagged Tow on samples 3, 6 and 10 and very. 'Iow on No. 9.. ranking: - SR
CALCIUM .. - indicates data is biased: low : : S el W e

HAGNESIUM .SampleFNo. Z'i‘sﬂ f'lagged Tow and: Sample Nd.."3:.v;f§v:f".'la.gge:d'. _v_éry Tow-

- SODIUM: - No. samples have been: flagged, however data is biased high.

POTASSIUM - Satisfactory.

CHLORIDE. T.C.: Satisfactory except for a high flag on sample Mol -

CHLORIDE NON 1.C:: Mo results reported R

. SULPHATE 1.C.: . S"éinlg‘1e'-,9 is flagged very high; ranking indicates resuits are biased .

SULPHATE NON'1.C.: Mo results reported -

v “No.esults. reported: RS

.

' TOTAL ALKALINITY: Mo results. reported:

" GRAN TITRATION. ALKALINITY:  No_results reported

- pHz " Sawple 10'is flagged very Tow, sample 2 is flagged high

. SPECIFIC CONDUCTIVITY: _Satisfactory.

COLOUR: No. results reported:

REACTIVE SILICA: * No. results reported

NITRATE + NITRITE: Satisfactory -

L R SRR e




ATTACHMENT 1
MARCH 19, 1984

" YOUR: LABORATORY' NUMBER IS LO_22

"CALCIUM: vSam lé,No. 3 is flagged very high and samples 7, 9, and 10 are hi hy -
: F .. ranking indicates ;%%u ts<d¥e bgased high? o g

\'JfITHAGNESIUM:F Samples 1, 7 and 10 are flagged very high and‘samPle 9 is high.

Ranking indicates results are biased high

. SODIUM: Satisfactory

LTZ\POTASSIUM; Flagged very low on sample 10; 1insufficient data to assess bias

.. CHLORIDE I.C.: Samples 1, 5, 6, and 10 are flagged very high

: CHLORIDE.NON:I.C.: Samplesﬁl, 3, 6, and 9 are flaggéd very high; samples §
» and 10 are flagged high, rankjngViqgjg§tg§¥fgqu§s are biased high

' f;'suLpHATE'l.C;:. Satisfactory

" SULPHATE NON 1.C.: No results reported

. ACIDITY: Satisfactory, except for a‘high‘f1agvon sample No. 9

~ - TOTAL ALKALIKITY: Sample 3 and 8 are flagged very high

. GRAN: TITRATION ALKALINITY:  No results reported

- pH: Samples 1, 8 and 9 are flégged higb, sample 10 is flagged very high

' SPECIFIC CONDUCTIVITY: Flag%Sd low on sample 1, 7 and 9; .ranking indicates results
‘ ' are biased low

' GOLOUR: Satisfactory

REACTIVE SILICA: No results reported

NITRATE + NITRITE: Sémples 7 and 9 are flagged low and sampie 5 is flagged very low.
Ranking indicates results are biased Tow

L0, 22 _




. ATTACHMENT 1
" MARCH'19, 1934

" YOUR LABORATORY' NUMBER 1S L0_23

. CALCTUM: " satisfactory, except for a very high flag on sample 3.

MAGNESIUM: _ Sample No. 7 {s flagged very low and sample No. 9 fs Flagged high

’ s_ODIUM:" :Satisfactoryv_ ’

,PomsSIUM:L.- satisfac;tory: e_xce'p't'fon a very high flag on.,samplgs

© " CHLORIDE 1.C.: - No' esults reported

""" CHLORIDE. NON-1.C, " samples 8 and.9 are flagged very low and sample 1 is flagged

; SULPHATEIC o results i‘épdrted‘ o

R

R TOTALALKALINITY , _éatisfacﬂtory» < except for. a high flag on 'js‘a:fnple» No. 1

© 7. GRAIt: TITRATION ALKALINITY: Mo results reported

L PH ;'VSat"ls.f'a.ctory - excépt for a- h'ighk _f’]ag, 'ojr'i»isa_mp]e No.. 8.

o

- SPECIFIC CONDUCTIVITY: satisfactory

COLOUR:-  Sample 3'is: flagged high, insufficient data to assess. bias.

o - R |

- REACTIVE SILICA: Insufficient data to. assess bias

ﬂfolATE + N_ITRITE-:' Sat‘isfac‘tory; except for a high. flag on éa_m'p]e--7 ' -

S SRRV » S e : Il Lo_23
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ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY NUMBER IS LO 24

- CALCIUM: Satisfactory

' »-_'HAGNESIUM: Sample No. 8 is flagged very low and Sample No. 9 is flagged high

SODIUM: Satisfactory

POTASSIUM: Flagged Tow on samples 3 and 6

CHLORIDE I.C.: No results reported

. CHLORIDE NON I.C.: Sati‘sfactory.

" SULPHATE I.C.: Satisfactory’

. SULPHATE NON I.C.: No results reported.

- ACIDITY: No results reported

TOTAL ALKALINITY: Satisfactory

GRAN TITRATION ALKALINITY: Satisfactory

pH: = -Satisfactory

<

~ SPECIFIC CONDUCTIVITY: Satisfactory

COLOUR: Sample 1 and 3. are flagged very high

REACTIVE SILICA: Satisfactory

NITRATE + NITRITE:  Satisfactory, except for a high flag on sample 6

Lo 24




Sl " SULPHATE NON- 'I.C;.;‘ " No: re‘sd]i:_s_‘ reported:

ATTACHMENT 1
| MARCH 19, 1984
YOUR LABORATORY' NUMBER IS LO_25 : R

‘CALCIUM:.  satisfactory

e 'MAGNES";I_JM:‘ . Satisfactory -

- SODIUM: - satisfactory

. POTASSIUM:. - Flagged very h'lgh on sample 3 and very lmv on No.[ 9 and high-on No. 10;. -~~~
DT data appear to be erratic. v S S

 CHLORIDE I.C.: Satisfictory

 CHLORIDE NON 1.C.: No results reported

SULPHATE I.C.:  Satisfactory

ACIDITY., Samp]e 7 is. ﬂagged Tow and samp1e 9 ver'y low. Ranking indicates resu]ts R
S are biased Tow , i S

-TOTI*_, ALKALINITY: . No' results reported n

 GRAN TITRATION. ALKALINITY: No results reported

pH: Samp]es 3,7, 6,9, and 10 are f1agged very high and: No. ’I. ‘very‘]ow;‘._ re_su]f.s
1nd1cate data may be erratic . ,

| SPECIFIC CONDUCTIVITY: No results reported |
COLOUR: No-results repdrt‘ed : *
. } . . ) o i .
REACTIVE SILICA: No results reported —
NITRATE + NITRITE:  No results. reported :‘
L0 25
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ATTACHMENT 1- - R 0
o MARCH 19, 1984 - : :
YOUR LABORATORY  NUMBER 1S LO_ 27 ' o

CALCIUM: Flagged low on samples.s.ahd 6

”'HAGNESIUM:' Satingctbry.‘éxcept for'a high flag on sample No. 8

SODIUM: No results were flagged, however, ranking indicates results are biased Tow:

. POTASSIUM: Satisfactory

CHLORIDE I.C.: Wo results reported

CHLORIDE NON I.C.:  Satisfactory

SULPHATE I.C.: Satisfactory:

SULPHATE NON-1.C.: No results,reporte&‘ :

© ACIDITY: No-results reported

TOTAL ALKALINITY: Samples 1, 2, and 3 are flagged very high and: samples 8 and
: 10 flagged high .

GRAN TITRATION ALKALINITY: Satisfactory |

pH:  Samples 1, 5, 8 and 10 -are flagged very high

SPECIFIC COHDUCTIVtTY: Satisfactory, except for a very high- flag on Sample 5 '

COLOUR: - Sample 1, 2 and 3‘arejflagged high. Sample No. 6 is very high

REACTIVE SILICA: satisfactory. o L .

NITRATE + NITRITE: Satisfactory
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" ATTACHMENT 1
MARCH 19, 1984

" YOUR LABORATORY’ NUMBER IS LO_28

i CALCIUM: No results reported - : e Sy

‘MA'GNE_S'II'JMﬁ : Nd:résults reported

"~ SODIUM:. No results reported .

: POTA_SSIUM: No- results repo’ftgd o

:'cm_ogmg 1.C.: Samples 1, 2, 3, 5, 6 7 9, and 10 are all f1agged very high-and
B . .."Sample- 8 is f'lagged very low Ranking 1nd1cates ‘results are: biased h1gh

o '_:.,i':j.'CHLORIDE NON I C No resu’lts: repor'ted - P V

 SULPHATE 1.c. : Satisfactory

“SULPHATE NON I.C.:  No-results reported

. B : :‘- . h QAGiDITYif ~ No results. reported: . e

TOTAL ALKALINITY: No-results repgrted -

..

| GRAN TITRATION ALKALINITY: No results reported

“pH: - No results reported

~ SPECIFIC. CONDUCTIVITY: No results reported

COLOUR: No résults reported - - S P

"REACTIVE. SILICA: No results reported

NITRATE + NITRITE:  No. results reported

L0.28



ATTACHMENT 1 l"lll)

. MARCH 19, 1984
YOUR LABORATORY' NUMBER IS LO_29

CALCIUM: Satisfactory, except for a very high flag on sample No. 9

>HAGHESIUM:. Satisfactory

SODIUM: Satisfactory

POTASSIUM: Satisfactory

CHLbRIDE 1.C.: Satisfactory

C'HLORI'DE" NON . I.C.: No results reported

" SULPHATE I.C.: Satisfactory

SULPHATE NON 1.C.: No results reported

ACIDITY: Satisfactory, except for a low flag on sample No. 9

. TOTAL ALKALINITY: Satisfactory

~ GRAN TITRATION ALKALINITY: No results reported

pH:  Satisfactory, except for a slight high flag on No. 2

SPECIFIC CONDUCTIVITY: Satisfactory

COLOUR: No results reported

REACTIVE SILICA: No results are flagged, however ranking indicates results are N
biased Tow '

NITRATE + NITRITE: Flagged very low on No. 3 and 7 and Tow on No.S5. Ranking
. indicates results are biased Tow

. 1028
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: o . ' ATTACHMENT 1
S - . , MARCH 19, 1984

“+ = YOUR. LABORATORY NUMBER IS L0 30

CALCIUM;’ No»results ;portedf ‘ _
‘ MAGNESIUM No re‘su1t§v' rfépoftedi .
: . SO,bIU_M; —Nt;;'es,ul'ts repor.téd:“ '
'pomss‘iu'n: No results reported -

© CHLORIDE I.C.: Mo results reported.

| CHLORIDE NON I.C.: No results reported -

i : SULPHATE- I1.C.: No results reported.

SULPHATE. NON I.C.: - No. results. reported

- . SRR j'-;”*“l"-’IlJI'l'\!,:vS,la.t'i;sf.«'i_c._tor'y‘f - S Ce E

~ TOTAL ALKALINITY: ~Satisfactory, except for a high flag on sample No. 3

- GRAN TITRATION ALKALINITY: Satisfactory

0 pHr Satisfactory .

SPECIFIC CONDUCTIVITY:  Satisfactory

COLOUR: Sample 3, flagged high; - insufficient data to assess bias.

. REACTIVE SILICA: No results reported

NITRATE + NITRITE: -FlagQéd high on sample No. 1 and very low on sample No. 7

030



ATTACHMENT 1 » ' .

MARCH 19,1984

YOUR LABORATORY NUMBER IS LO_31A

CALCIUM: Satisfactory, except for a very low flag on sample No. 3

HAGNESI(_JM: Satisfactory

SODIUM: Satisfactory

'POTASSIUM: Satisfactory

CHLORIDE 1.C.: No results reported

CHLORIDE NON I.C.: Satisfactory

SULPHA;[E I.C.: No results reported

SULPHATE NON I.C.: Satisfactory

ACIDITY: No results reported

TOTAL ALKALINITY: Flagged 1ow on sample No. 13 insufficient data to assess bias

GRAN TITRATION ALKALINITY: No results reported

pH:  Satisfactory

SPECIFIC CONDUCTIVITY: Satisfactory

COLOUR: satisfactory, ekcept for a low flag on sample No.5

REACTIVE SILICA: Satisfactory.

NITRATE + NITRITE: Flagged high on sample No:. 3 and very low on No. 7

L0_31A_
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, : - ‘ S ATTACHMENT 1
r | - S MARCH 19, 1984

YOUR LABORATORY' NUMBER IS L03]1g

CALCIUH: No results reported

‘ FMAG,NESIL_IM: No. results r@;ported

"~ SODIUM: ;S,afisfac':tér;y».

~ POTASSIUM: No results reported

(CHLORIDE I.C.: No results reported -

~ CHLORIDE ﬁ0N~ I.C.: satisfactory on the two results reported,

© SULPHATE 1.C.: No. i‘esuits reported.

SﬁLFHATE NON 1.C.: The tvio results reported are satisfactory,vf

‘ C 0 U ACIDITY: Mo results reported: e e

TOTAL ALKALINITY: - Insufficient data . . . -

GRAN TITRAT‘ION‘ALKALINITY:‘ No.r'esults repor’t_ed,-.. ‘

PH: Sati'sfac’tbr‘y-dnuth_e two results reported. Insufficient dat& fo assess bias.

—

SPECIFIC: CONDUCTIVITY: No.results reported

COLOUR:  No results reported

* REACTIVE SILICA: No Fesults reported

NiTRATE +_NITR;ITE: Satisfactory on the two results reported

w3



* SULPHATE I1.C.: Satisfactory

 TOTAL ALKALINITY: Sample No. 8 is flagged very high.

ATTACHMENT 1 . ‘llllii
MARCH 19, 1984 S
YOUR LABORATORY NUMBER 1S L032

CALCIUM: Samples 1, 5, and 6 are flagged very high, sample 8 is flagged high;
results are biased high : '

MAGNESIUM: Satisfactory, except for a high flag on sample No. 6

SODIUM: Satisfactory

- POTASSIUM: Sample 1 1is flagged very high and sample 3 and 6 are flagged very high

CHLORIDE I.C.: Satisfactory, except for a high flag on sample No. 8

CHLORIDE NON f;c;; Sémples 3, 5, 6, 8 and 9 are all ‘flagged very high

SULPHATE NON I.C.: Satifactory, except for a high flag on sample 8

ACIDITY: Flagged very low on samples 7 and 9, flagged low on No. 10; ranking:
_ indiqates»results are biased low

GRAN TITRATION‘ALKALINITY: Satisfactory, except for a-low flag on sample No. 1

pH:  Satisfactory, except for-a low flag on saiiple No. 1

SPECIFIC. CONDUCTIVITY: Sample 5 is flagged very high and No. 9 high, ‘ranking indicates
: results are ranked biased high

COLOUR:  Satisfactory .

REACTIVE SILICA: Flagged high on samples 1 and 3

NITRATE + NITRITE: Flagged very high on samples 1, 3, 5 and 10

L0 32




ATTACHMENT 1
MARCH 19, 1984

* YOUR LABORATORY' NUMBER 15 L0_33 . -

CALCIUM:  Samples 2 and 6.are flagged very low; samples 3 and 9 Sre flagged‘low;,
- - Samples 1 and 5 are f]agggq very high. Data appears to be erratic

v UM: ~ Sample No. 5 is flagged very high, No. 9'is very low and Nb, 10: flagged
"AGNESIUM 'lgﬂ? Data are grra%gca ‘Thgre s insufficient data to assess bias. 9

* SODIUM: Sample No. 2 is flagged high and No. 9 very high, however, there is
insufficient data to assess bias - '

POTASSIUH; %fmple.i is flagged very high, There is insufficient data to-assess

cuLokjpf,:,c,;<' No resuits reported

|CHLORIDE NON I.C.: Insufficient data to assess bias - |

8 SULPHATE.IJC.i'_No results reported.

. SULPHATE. NON ILC.:';InSUfficiept data' to access bias

~ ACIDITY:  Insufficient data to assess bias

* TOTAL ALKALINITY: Sample No. 3 is flagged high. There is insufficient data to assess
- jas - ' R ) .

GRAN TITRATION ALKALINITY: No results reported

-

pH:: Samples:B-andYIO are flagged very low

- SPECIFIC CONDUCTIVITY:. Satisfactory, except. for a very low,flag‘on~samb1e No. 6

COLOUR: No results reported

. REACTIVE SILICA: Insufficient data to assess bias

NITRATE + NITRITE: Sample No. 9 is flagged very ldw; ranking indicétes‘results are
biased low : '

to_ss



ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY NUMBER IS LO_42

CALCIUM: satisfactory, except for a very low flag on sample No. 2

MAGNESIUM:  Satisfactory

SODIUM:  satisfactory, except for a low.flag:on Sample No. 1

POTASSIUM: Satisfactory

CHLORIDE 1.C.: No results reported

CHLORIDE NON I.C.: Sample 5 is flagged very high and Sample 3, 9 and 10 are very
high e

SULPHATE. I.C.:  No. results reported

SULPHATE ‘NON-1.C.:  Seven out of the nine samples reported are flagged very high;
Ranking jndicatgs results are bias high o

ACIDITY: Eight out:of the nine results reported are flagged very high, ranking
indicates results are'biasethigﬁnﬁrbwrv

TOTAL ALKALINITY: Nine out of nine samples are flagged very high, rénking-indicates

~ results are biased high*

GRAN TITRATION ALKALINITY: No results reported

- pH: © satisfactory

SPECIFIC CONDUCTIVITY: Eight out of nine samples are flagged very high, results are
" ranked biased high )

COLOUR: No results reported

REACTIVE SILICA: No results reported

NITRATE + NITRITE:  No results reported

Lo_42




- SULPHATE NON- 1.C.: Satisfactory. .

ATTACHMENT 1
MARCH 19, 1984

' YOUR LABORATORY' NUMBER IS LO_45

CALCIUM: Sati sfa;tory

' "---""I‘AGNESII_JM: satisfactory

" SODIUM: = Satisfactory. -

' POTASSIUM: ' Satisfactory

" CHLORIDE 1.C.: Mo results reported

. CHLORIDE NON‘I.C.: Satisfactory

" SULPHATE 1.C.: No results reported-

~ ACIDITY: Satisfactory on the 5 results reported

. TOTAL ALKALINITY: Sample No. 1 is flagged low, insufficient data to assess bias

s VGRAN.TITRATION ALKALI‘NITY:v No results reported:

pH: .?'o'utof"Q r“épdr‘ted results are flagged low, ranking inducates results are biased
ow - . : .

- SPECIFIC CONDUCTIVITY: = Satisfactory

COLOUR:. Satisfactory

REACTIVE SILICA: Satisfactory

NITRATE + NITRITE: Satisfactory, except for a high flag on sample No.. 5

10 45




ATTACHMENT 1 | A '
_ c MARCH 19, 1984 |
YOUR LABORATORY NUMBER IS L0436 B

CALCIUM: = Satisfactory

MAGNESTUM:- - satisfactory

SODIUM: - vSatisfactbry, e’Xéept for a h;ighv f'lag on No. 1

POTASSIUM: -Satisfactory

* CHLORIDE I.C.: Nd?'hesu'l_,ts 'r'eporfced' o

~ CHLORIDE NON-1.C.: Samples 3, 5, and 6 are f'legged very high, samp1e 9 is ﬂagged
. C S high, resu‘lts are biased low

SULPHATE I.C.: _No_t results"_ reporteql

SULPHATE NON IC Samp'les 2, 5, 7 and 10 are ﬂagged 'low, rankmg indicates

results are biaséed low '
ACIDITY:. S'at'isfac’:tory,”ex:e‘ptifdr a very high ﬁag on sanip‘]e N_o{ 7 , .

TOTAL ALKAL-INI‘IY. Hagged low on- samp1es 1 and 10. overa'll results are ranked biased
: Tow . .

GRAN TITRATION ALKALINITY:  No results reported

' pH: No results reported

SPECIFIC CONDUCTIVITY:: Samples 5, 6,.7, 8, 9 and 10 are f'lagged ver'y low. Results
: are ranked biased Tow. '

COLOUR: Insufficient data to assess bias

REACTIVE SILICA: . Samples.1, 2, 3 and 6 are all flagged very low, 1nsuff'icient data '
to assess b‘ias

NITRATE + NITRITE: Very high f‘lag on samp1es 5, 6, 7, and 9




- ATTACHMENT 1.
MARCH 19, 1984.

"' YOUR LABORATORY NUMBER.IS L0 48 - -

: ;ACALC.IUM:-' Flagged ’mi on ‘s‘émp'le.vl and 9 '. -

" MAGNESIUM: ~ Samples 3 and 6 are flagged low

SODIUM: Satisfactory . o

© POTASSIUM: Satisfactory - . . -

" SULPHATE. NON. I.C.: Satisfactory .

U ACIDITY: No- results. reported

' T_OTAL.‘AL’KALINITY:: :sati'éf‘avc‘to'ry;. e’xc‘epf. for high fjgéi ‘o'n:‘ sample 10

GRAN TITRATION ALKALINITY: No results reported -

pH: Saniplé '2!‘ a,nd-' 8 f]_aggéd 'l.'k-:w,.: 5;m’ble 3 f'l_aggé'd yér’-y‘ll'dv‘i.- o o

?SPEC_IF»IC'CONDUCT IVITY:.‘ Satisfactory, except for high result on sample 51

COLOUR:.  No results reported:

" REACTIVE SILICA:  Satisfactory except for a high flag on sample No. 2 o

" NITRATE + NITRITE: - Very high flag on sample No_-. 7 and high flag o‘r; sample No. 9

L0:48



_ GRAN TITRATION ALKALINITY: No results reported

ATTACHMENT 1
MARCH 19, 1934

YOUR LABORATORY NUMBER IS L049

CALCIUM:  Satisfactory

MAGNESIUM: Satisfactory

SODIUM: Satisfactory, except for a very high flag on sample 1

POTASSIUM: ATl nine samples have been flagged very high, ranking indicates results
are bias high

" CHLORIDE I.C.: No results reported

'CHLORIDE NON I.C.: Satisfactory

SULPHAIE I.C.: No results reported

SULPHATE NON I.C.: Samples 1, 2, 5, and 7 are flagged very low; samples 3 and 10
. are.low. Samples 6 and 8 are high, data appears ‘to be erractic

ACIDITY: Insufficient data to assess bias

TOTAL ALKALINITY: Satisfactory

pH: Satisfactory, except for a very hfgh flag on sample No. 1

SPECIFIC CONDUCTIVITY: ‘Satisfactory, except for a very high‘flag-dn sample No. §

COLOUR: Sample No. 3 is flagged low, insufficient data to assess bias

REACTIVE SILICA: Samples 1, 2, 3, 7 and 9 are flagged very high and sample 6 is
_high. __Ranking indicates results are biased Tow

NITRATE + NITRITE: Flagged very low on samples No. 5 and 6

Lo 49




o o . ATTACHMENT 1
R . MARCH 19, 1984

50

*-YOUR LABORATORY NUMBER IS LO

. CALCIUM: No results reported

o MAGNESIUM Mo féSUltS_ répof‘te_dj £
soonin’! o ;;u:1t§: reported. _
POTASSIUM: Yo ye_sgus;_'rg;o%t;{
MO Les Stfstactry, sxcnt for o very by f‘;§"°" sample to. 7
o cHLORIDE NON IC: No _resy]»ts fe:po:t‘téd ’ -
B ' '#ULPMTE-~ x.c.:.i_ "‘S_fa'rflfsfdc‘tor;y, except _for 'ai high vf]a.g on: sample .,Np.-._s "
SULPHATE NO_NI c No résu) ts reﬁor_te’q» S |
S f;;_'AGID_ITY:. o 'e_g_@f?s,'rebér;eﬁ o ‘"
i TOTAL 'ALKALINI'I.’Yé No results .'re,por't,ed
) ‘_Z'vs.t_zAN-- TITRATIQNj‘AL‘kAI\I—TINITY:‘ No results i‘éporte# ““
' pH No: results éported» }
SPECIFIC cOﬁDUCfIV;TY:. -No-‘. r:esul'tsv reported
CD’LOUI.!:‘ ‘ Né“’:;'.;u_‘l_—tsﬁrreported; T | B
T REACTIVE sl_LIC,A: No rgsh'ltsqfep;)r;:ed — l

NITRATE + NITRITE: Very high flag on sample No. 5 and a low flag on No. 7.

Lo 50



TOTAL ALKALINITY: No results reported

ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY NUMBER 1S LO53

"CALCIUM: Satisfactory

© WAGNESIUM:  Satisfactory

"~ SODIUM: Satisfactory

~POTASSIUM: Satisfactory

CHLORIDE I.C.: No results reported

CHLORIDE NON I.C.: satisfactory

- SULPHATE 1.C.:  No results reported

SULPHATE NON I.C.: Satisfactory

ACIDITY: satisfactory

* GRAN TITRATION ALKALINITY: Satisfactory -

pH: Satisfactory

'SPECIFIC CONDUCTIVITY:  No results reported

COLOUR: No results reported

REACTIVE SILICA: No results reported

NITRATE + NITRITE: Satisfactory, except for a.low flag on No. 7

Lo_53




. ATTACHMENT 1 -
. MARCH 19, 1984

* YOUR LABORATORY MUMBER IS LO.§7 - - -

CALCIUM: Satisfactory

o tanGNESIuﬂts Satisfactory

'SODIUM: Sample No. 3, 5, 6, 8 and 9-all. flaggéd very high, Sample 7 high ranking
'indicates,resu]ts-are biased high - U o

POTASSIUM: Samples 1-and 5 are flagged very high -

0, CHLORIDE I.C.: No results reported

a CHLORIDE NON 1-¢~= 'Samp1é§ 6, 8, 9, and 10' are a11‘f13§gédAver§ low;;fresd]ts.aréf L
R : biased Tow L R AR

- j*'SuLPHATE‘I.;.: satisfactony7'-"ﬂ{?ﬂ.;7

- -‘SULPﬂATE,NON.I.c,: No>resu1tsi;ep6rtedi,il-git ;f-:iil‘fl-}ﬁf't‘r*3ﬁ" -

.,ACIDIIY;‘ Satisfactory;. high flags on'Sé@plérﬂéi 100

-:WMLumumﬂ:nwmdmmhwﬁmuugi

GRAN TITRATION ALKALINITY: No- results reported

- ph: Satisféctony

SPECIFIC CONDUCTIVITY: Satisfactory

COLOUR: - Sample No. 1 and 3 flagged' very high andlz.andfé,f1agged high

REACTIVE SILICA: No results reported

- ‘NITRATE + NITRITE: Satisfactory, except for a very low flag on>Samh1e No. 7

,7 ” . VN o |




ATTACHMENT 1 ‘lll"
MARCH 19, 1984 . R ‘

YOUR LABORATORY NUMBER IS LO 58

CALCIUM: Satisfactory

| MAGNESIUM:  Satisfactory

SODIUM:. Satisfactory

 POTASSIUM:  Satisfactory

“*. CHLORIDE I.C.: Satisfactory

CHLORIDE NON I.C.: Satisfactory, except for a high flag on sample 10

SULPHATE I.C.:  Satisfactory

SULPHATE NON- I.C.: No results r'epori:ed

) AClDITY: No resu'l'ts reported

 TOTAL ALKALINITY:  No results reported

GRAN TITRATION ALKALINITY: No results reported

bH: Satisfactory, except for a very low flag on sampie No. 1

_ SPECIFIC CONDUCTIVITY: sSatisfactory, except for a very high flag on sample No. 5.

" COLOUR: Insufficient data

REACTIVE SILICA: No results reported . : i

NITRATE + NITRITE: Flagged very high on sample 3 and 10 and Tow on sample No. 6

- 10,58




s . T e . ATTACHMENT 1
R : - L o MARCH 19, 1984
" YOUR LABORATORY NUMBER I-S.LOQQ _ '

'CALCIUH. Flagged high on samples 3,7, 9 and 10, overall rankmg 1nd1cates results
' * are biased high - o

.HAGN,ESIUH: , Samples 2,7, 9, and lO are f‘lagged very high. samples l and‘3 are
: ’ flagged mgh, rankmg indicates results are biased h1gh

SODIUM: ‘Samples. 1 and. 10 are. flagged high.

- POTASSIUM:  A11 9 samples have been flagged very high, ranki ng 1ndicates results are
‘ b1ased h1gh ) _ .

' CHLORIDE I.C.: Satisfactory S

CHLORIDE NON 1.C.: Wo. résbits.,' reported.

SULPHATE 1.C.: ‘Satisfactory. - . . .

T SULPHATE NON 1ic.: No results reported:
‘ . on o0 ACIDITY: Flagged high on samples 3and 7 ©

TOTAL ALKALINITY: Fl'aQQEd’ Tow:on ‘safiple 9, ranking indicates results a,re'biased Tow

GRAN TITRATION ALKALINITY: No results reported .

pH: Sample- No. 8 is flagged vefy high, Sampl'es’9'and~ 10 are low '

SPECIFIC CONDUCTIVITY: . Samples 1, 2. 3,6 and 9 are flagged very low. - Samples
: - b, 7. and 8 are-low. Results are biased Tow ,

COLOUR:- - No results reported

REACTIVE SILICA: Satisfactory, excpet for a: 'mgn fla’g on 'salnple' No. 7

NITRATE + NITRITE: Flagged very'high on sample 7, sample 9 is flagged high

Lo 60
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ATTACHMENT 1
MARCH 19, 1984

""" YOUR LABORATORY' NUMBER IS LO_61

'{éALCiUM: Insufficient data'to‘assess~bias; only 3 EesuIts reborted

i:HASﬁESIUMEv Insufficient data to assess bias, however the 3 results reported are
T o satisfactony

B SODIUE*' Sample No. 8 is very low, insuff1c1ent data to assess bias, only 2 results

reported

- POTASSIUM Sample No. 6 is. flagged very high insufficient data to asses bias

. CHLORIDEfI.G.: Insufficient data reported to assess bias

©* CHLORIDE NON I.C.: Insufficient data to assess bias :

" SULPHATE 1.C.: Insufficient data to assess bias

SULPHA?E NON I.C.: Insufficient data to assess bias

- ACIDITY: * Insufficientdata to assess bias

- TOTAL ALKALINITY: Insufficient data to assess bias

" GRAN TITRATJON ALKALINITY: InSufficient data to assess bias

pH: Satisfactory on the 3 results reported ‘however there is insufficient data
. to-assess bias . .

svscxrxc CONDUCTIVITY: Insufficient data to assess bias

. COLOUR: Mo results reported.

" REACTIVE SILICA: No results reported

NITRATE + NITRITE:  Satisfactory on the 3 samples reported, insufficient data to
assess. bias

L0.61
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ATTACHMENT 1
MARCH 19, 1984

fvoun LABORATORY NUMBER IS LO_62

'CALEIUM: Satisfactory, except for a very low flag on sample MNo. 1.

. 'MAGNESIUM: Satisfactory, except for a high flag on sample No. 6 .

SODIUM:  Satisfactory

BOTASSIUM: Satisfactory, except for a low flag on sample No. 1

fCHLORIbE I.C.: Samples 1, 7, and 10‘aré,f1agged.very high

" CHLORIDE NON I.C.: Samples 5, 8, and 9 are flagged very high, ranklng indicates
R . . results are bias h1gh

| ~~ SULPHATE I.C.: .Satisfactony

o SQLPHAfE NON I.C.: Flagged very high'onvﬁampiesrl, 2and 3.

i ACIDITY: Flagged very low on samp1es 1,25 5 and. 6. Flagged ]ow»pn samples 3
y and 8, rank1ng indicates bias. low . o

.

“TOTAL ALKALINITY: ;}aggeg very: high on: samples 2, 38 and 10: Rankihg‘fn¢icatg$v‘
- ' as h gh '

GRAN TITRATION ALKALINITY' No. results reported.

pH: F]agged 'very high on 5 and 10. Flagged-very luﬁ on' 9 and low on No. 7, data.
: are: erratic - ’ :

SPECIFIC CONDUCTIVITY: Samples 3 and 6 are flagged Qery low,. sample 2 is low

COLOUR:  No results reported - ' .

REACTIVE SILICA: ?ample Ho. 3 is flagged low, ranking indicates resu]ts are bias
ow .

NITRATE + NITRITE:  Samples 1 and 5 are flagged very high, sample 6 is high-

L0 62




 ATTACHMENT 1
MARCH 19, 1984

YOUR LABORATORY' NUMBER 1510 63

CALCIUM- ikaggﬁd very Tow on samp]es 3. 7, and 9. ranking 1ndicates results are
as.low

VMAGNESIUH; Satisfactoryi except for a low flag on sample No. 9

SODIUM: __Nd samples are flagged, hoﬁéver; raﬁking indicates results are bias Jow

- POTASSIUM: Satisfactory

o CHLURIDE~L.C.:"Satisfa;tbry '

. CHLORIDE NON-I.C.: Satisfactory

" SULPHATE 1.C.: Flagged high on sample 1 and very high on No. 3

'SULPHATE NON I.C.:  Flagged very high on samples T, 2 and 3

ACIDITY:. Satisfactory -

' TOTAL ALKALINITY' Flagged very. high on: samp]es 2, 3, 5, 6 and 8 and flagged high
, n 1 and 10

GRAN TITRATION ALKALINITY: No results reported

pH:  Samples 1, 8 and 10 -are flagged very high, sample 2 flagged high

SPECIFIC CONDUCTIVITY:  Sample 2 and 3 are f]agged very high, sample 5 and 6 very
. 1ograqd samplg_a is high. Da;a appears to'be erratic

COLOUR: Sample 1, 2 and 5 flagged .very low. Sample: 3 flagged low

REACTIVE SILICA: = Flagged very highon sample 2, 3 and 9; insufficient data to
: assess bias .

NITRATE + NITRITE:  Satisfactory, except for a low flag on No. 7

L0.63




. L T
S U A 7. . MARCH 19, 1984
" YOUR LABORATORY NUMBER IS.LO_64_ .. ' '

" CALCIUM: . Satiple 7 is flagged very low and samples 9. and 10 Tow

w,ﬁf'HAGﬂESIUMf '7Satfsfact§ry;’except foth-high~f1agﬁop:sample.1 L

- SODIUM:  Satisfactory-

. POTASSIUM: Samples 1 and 2 are f‘lagged véry: low, samples 3, 6, 8 and 9 are low.
. SampTes 7. and 10 are very high. Data are erratic. e

' CHLORIDE I.C.: Satisfactory

. CHLORIDE NON 1.C.: No results reported =

';- : ! o | fsULPWE xc Sat'i"svf'éctovr‘yi‘ " ) _
e ) SULPHATE NONI_C No resultsreported
. ’_ s | 'E:;‘A(‘:'IDITY:”. S'atis.fa_.ctdi}j‘:‘iA
" lj-‘l’;)-TAL: AI:KALINITY ".S.aﬁ;sfa.ctory o T T
GRAN TITﬁAT;ON» ALxAhxﬁrﬁ: No jréui'f;ireéortéd |

H:' Satisfactory

SPECIFIC CONDUCTIVITY: Satisfactory.

COLOUR: No results reported
* REACTIVE SILICA: No results reported ,,
NITRATE + NITRITE: Véry high flag on samples 7 and 9

- L0_64



~*  ATTACHMENT 1 | ’ |
o | | ~ MARCH 19, 1984 | -
 YOUR LABORATORY' NUMBER 1S LO66 S

v._CALC'IUH: . Sample No. 5 is flagged very low; sample No. 6 1s flagged very high

B '-,.‘_EkiﬂAGNESIl.JM;  satisfactory, except for a very low flag on. sample No. 5

.. SODIUM: Satisfactory, except for a Tow' f'lag on sample 5 '

el '~ ?oTAS?SIUH;_ Sgtisfactory, except. f.Or'_;.» vvei‘y» Tow: flag on—éamp]e 5

i SULPHATE IC Sat'i s'"fvacto‘ry N
T T —
AT Flgged Tow on sumles 5 and 9
T e et s
GRAN TITRATION ALKALINTTY: No”resu’l‘ts reported

" pH: Flagged very high on sample § and high on sample 8

" SPECIFIC CONDUCTIVITY: Flagged very low on samples 5 and 9

A COLOUR: - No results reported

REACTIVE SILICA: No- results reported

NITRATE + NITRITE: Satisfactory, except for a very high flag on sarhple 2

LO_ 66







'APPENDIX III: GLOSSARY OF TERMS

' Reference:’ 1983 ASTM Volume 11.01 water 1, Section 11, pg D4210-83



GLOSSARY OF TERMS USED IN- THE

EVALUATION OF INTERLABORATORY RESULTS

Satiéfactory: Quice-acceptable,."good resules".

ff';Etraticﬁ . A set of results for a given characteristic is deemed -

. erratic when both high and low flags are assigned.

Out' of Control: An analytical system is gaid to be. out of control

 when it has demonstrated the ability to perform adequately and
i ptéducéé'an.extréme'result_6r-results.“'Fbr.an example, consider this
. set '_ofi results obtained by laboratory #3 on- to:‘al‘» phosphorus for Study

B TR

. Sample No. .- Reported Value Median " . Difference

1 L9 9.5 -.5

2 5 4.5 .5
3 o 3 -1
L& -8 8 0

5 2T - - 2.5 =5
) 9 8 1

7 28 28 0

8 8. 1 B
9% : 23 S 23.7 -7
“10. o - - 16 S e I8 S

11 : N 35 . e 35.8 T =8
12 75 S 8.7 -3.8

13 58 59 =1

14. ' - F10 90 : 20

Given the .exgellén; results obtained on samples. 1 through 13; cthe.
result on sample 14 iﬂdicgtes that the analytical system was out of

control.




Bias:

7'~Vo,1ume; 1, U.S. Government Printing Off-ic'_e, Washington, D.C.,

A set of results is said to be biased when the set exhibics a
te,ndeh-cy_t?d‘be either higher or lower than some standatd - the
standard which has been used in the analysis of our studies

thugs far has been the per.foimance of all other participat‘ing

laboratories. The ranking procedure employed in testing for

‘bias is described in W.J. Youden's paper, "Ranking Laboratories

by Round-Robin Tests from Precision _ Measurement _ and

»Calibrfation, H.H. Ku, Editor, NBS Special Publication 300 =

1969, _1n this paper, Youden establishes the rationale for

~ evaluating laboratories' performance by ranking results. In

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

’ deeming a set ‘of results biased when in fact it is not, that

I

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

is‘, a B 0.05.

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

sample. - The "W" is preceded by the smallest determinative
division that can be used. in the ur';i'.ﬂts‘ used in reportir‘xg,
The "T" code is used with values between the Criterion of

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

Eom:_iuon],y thought of by many as the limit of detection.

Lower limit for Use of Basic Assceptable Error, Basic Acceptable

Error;

and Concentration Error Increment:

These terms define the acceptable difference from the median of

resilts (target value) that is allowed without a result being




flagged either‘low or‘high For a sample: whose target value is
-'at or below the lower 11m1t for ase of basic acceptable error
‘the baslc acceptable error is . used to determine the ‘range of

' acceptable dev1at10ns.,

”5fiFor examp1e° Suppose that the lower 11m1t for use of bas1c

acceptable error has been set at 10 ug/L and cthe basxc

_acceptable error. is 1. 0o ug/L, if a target (medlan) value for a
' sample 1s 5 ug/L, then any reported result w1th1n the range 5 t/
:fff 1. 0 or 4 0 to 6 0 ug/L would be consldered acceptable. o

Slnce for almost .all substances ‘it_ appears that the

ey ‘varlab111ty of results 1ncreases 1n concentratxon, an: allowance 13

-;f:made for the 1ncreased var1ab111ty for those samples whose targetA

'f'values are above the lower 11m1t for use of baslc acceptable error.':

:f%'The allowance 1s added to the basxc acceptable error, and it is

' 'calculated by nmltlplvlng the concentrat1on error 1ncrement by the

lﬂdxfference between he target value and the lower 11m1t for use of

"j'bas1c acceptable error.‘j:

-.For: example°r If a. target value for a sample is 21 ug/L and
“_the lower 11m1t for use of baslc acceptable ‘error is 10
:-~ug/L the dlfference between them is 21 - 10‘ = 11 ug/L.
ﬁMultlvly1ng the. dlfference by the concentration 1ncrement,
11 ug/L x O. 10, g1ves 1.1 ug/L to. determlne the acceptable
dxfference' 21.0 t 2. 1« or 18. 9' to 23.1 ug/L ~would. be-

'.cons1dered acceptable and would not be flagged



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

and:thé céncént;a:ion error increment are selected so that several of

the participating laboractories ﬁili have demonstrated the ability to

‘ .douthe analyses satiéfactorily. In a sense the values represent state

 of:fhe a;t‘fq:'ana1ysis:qf the.tound robin samples.

7_g1233 Artesult is flagged high ﬁ when itsIValue is greater than the

- ﬁediaﬁ (target) value plus the acceptable difference but not
greater than the median'plus 1.5 times; a reéul: greater than

AlI‘SA;times the aééeptab}e ‘difﬁeteﬁcé is flaéged with VH.

' Siﬁilarly, a resulc iess'th#n thg median minus 1,5 times the

- acceptable difference is flagged i a lower result is'figgged

VL'

"J j'Accebtab1e Difference or Acceptable Deviation:

.The absolute values of the maximum difference between a result

and the target value.which will not be flagged.




