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SUMMARY 

_ 

. 
- 

_ 
The Canadian LRTAP' program (long range transport of 

atmospheric pollutants) involves many’ different laboratories who 

individually produce data for regional_or national objectives. If 

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

1ong—term trends. it is imperative that’ the data be verified as 

comparable between laboratories and that laboratories have produced 

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

fifth inter1aborat0tY study that addresses these issuest . 

V

- 

This study consisted of l0_water samples and was distributed 
to* 54 laboratories who- were requested to analyze for- 12 pdifferent 

constituents, Data provided were analyzed for bias by the rqqk.order 

method of’ Youden.‘ Results which deviated significantly lfrom 

interlaboratory medians were flagged. - “ 

, 

»

' 

This report is a compilatimn of" all results 'received and 
evaluated. The individual laboratory appraisals that were provided to 

participants on April» 2; l984~ are included. It »is hoped, where 

warranted, _that individual laboratories have taken appropriate 
corrective action in their V 1

~i
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- This report is a compilation of results received and 

evaluated for LRTAP interlaboratory study L-5. The report includes 

all laboratory specific appraisals -that had been provided earlier 

(April 2, 1984) to laboratory heads and project managers. The-study 

consisted of 10-samples of which six were natural waters derived from 

LRTAP watershed programs or precipitation networks. One saple was 
from Lake Superior and the other three were synthetic. Laboratory 

data sets were appraised for bias by the rank order method of Youden, 
Individual sample results were flagged if deviating.significantly from 

interlaboratory median values; aTheiparameters-included*Ca,.M8,-Na, K, 

C1, SO“, acidity, total alkalinity, gran alkalinity, ‘pH, specific 

conductance, colour, reactive silica and N03 plus NQ2. Included in 

this/report is a brief comparison of bias and flag frequency for each 

participant in studies L~1, L—3, L—4 and L-5, 
_

’
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INTRODUCTION ' 

_ 

J "The long range transport of atmospheric pollutants (LRTAP) 

program involves many different Laboratories that contribute data for 

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

identifying year to year trends or for acid rain impact studies, then 

it Jis necessary tthat ilaboratories be defined as- in. control and 

comparable. This interlaboratory study addresses these issues. The 

merits and impact of interlaboratory studies are described elsewhere 

(1,2,3);'- - - 

‘ 
' ' 

- 
=

~ 

Bug, round. 0£.LS_tfu.dz V

r 

» 

' no This study was» organized during‘ the summer and fall of 

1983. It was-distributed to client laboratories in December 1983 and 

had a< January 31, I984 dead1ine~ assigned. Not. all participants 

reported on schedule;_ The appraisals in this report were provided 

earlier to each participant during the first week of April 1984 and 

reflect laboratory performance during that time frame: December 1983 

to March.l984. All laboratories who exhibited bias-or erratic results 
have~ hopefully taken internal action- to review‘ and correct their 

measurement process. a 

geleaae of Laboratory Codes - 

' Laboratories that participated in this study are identified; 
by their affiliations, at they end of this report. The individual
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lresults,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 encouraged to seek out the 

source of their data and openly discuss issues of quality with their 

»client laboratories. 

Desi§g"o£'tbe'5tudZ 

The» study comprized of l0 different water samples 

distributed to over 50 laboratories. The samples are described in 

Table l. ' Several were recycled from an earlier study. Their 

inclusion has merit as they assist in verifying stability and allow 

individual laboratories whoT exhibited~ poor results ‘to update and 

verify performance. ' .' 

.Tabl?1l= .T¢#¥.5§Pl€§.u3¢@.?P-$¢P¢Y_L?5........,., 
Previous 

"Sample . 

' 
- Use in 

.'..N@mber' 
. , _..$¢@r¢¢.9f.Wa¢¢r, . . . . . . . . . . . . . ..5§9@Y.P?l..,. 

_Keji—Brown, Nova Scotia 
- 

' Montmorency; Quebecr L-4 (#5) 
Lac LaFlamme, Quebec 
Moncton, New Brunswick 
Precipitation (Composite) L-4 (#9) 

\ Precipitation (Composite) ' 

,. 'Synthetic ' 

Synthetic L-4"(#7) 
Lake Superior, Ontario- L-4 (#10) 
$YnFb¢¢i= _ _ , , _ _ _ , . . . . _ .f. - . 

U—' 

Q\O@'\lO\\J_lJ-‘UJIQI-I
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Brenaration of Sables 

. Test sample bottles 'for this study were 500 mL linear 

polyethylene; 'These were either new bottles or bottles recycled from 
earlier studies. All bottles were washed with chromerge, tap water 
rinsed and then thoroughly rinsed with distilled water. They were 
then filled with distilled deionized water and stored 1 week to 50 

weeks before use. » 

_ 

* 
» 

" 

,

" 
- 

A 

Forty~ litre aliquots of" stock sambles (see ‘Table l)= were- 

obtained by syphoning from stock waters (100 to 200 litres) maintained 
in -bermanent ~storage- at 4°C. The 40 litre substocks» were mixed 
vigorously and» 400 _mL units serially transferred to the _clean 
bottles. Samples so prepared were all stored at 4’C until distributed 
to the-participants. -‘ .' ' 

Evaluation of Data ‘ 

-lnterlaboratory data sets ‘were. evaluated fort bias" by the 

nonparametric rank _order method of Youden (4,7) which had been 
modified by Clark (2,5) to allow for_cQmuuterized.evaluation. A set 
of data is-said to be biased when it exhibits a tendency to be higher 
or lower than some standard, The standard for these studies is the 
performance of alli participating laboratories. For‘ these studies 
there is about a 1 chance in 20 of deeming a laboratory set biased 
when it is not. »

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

evaluated by flagging results that deviated significantly from the 

interlaboratory medians. This process is described elsewhere (study 

Lrl, L#2, and References-2 and 5)1 The criteria for flagging is given 

inlable 2. 
i 

A 

V

‘ 

' Tor assist in 'evaluating_ data,» analystsl were, requested to 

report all their calculated results-and to use the codes W and T where 
appropriate.- This format is described in study L-l and L—2 and fiound 

in=a recent ASTM Standard Practice (6). 
:' " 

RESULTS AID Dl.SCUSSIOI _ 

General 

, 
i 

- Laboratory results, brief method statements, bias. and 

assigned flags are provided in Appendix It Laboratories that were 

aéSi8ned' bias are in most situations in- error due to calibration. 

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

precision in the method applications. Those laboratories assigned a 

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

percentages of' results flagged have hopefully taken appropriate 

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

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

appraisals is given in Appendix II.
p
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. Table 2: Summary of criteria used for flagging resu1ts* 
|—~
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u»*Criceria cited for study-L-3 above, differs alightly f IOU! that used 
'1 when the initial appraisa1s.were prepared in August 1983 and mailed to 

- participants. The parameters involved are pH, silica, acidity and Na. 
LLBAE = lower ligit for use of basic acceptable error. 

BAE. = basic acceptable error 

CEI =~concencration;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.&¢id, 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 the remaining nine SGPIBS1 The data in 

Appendix I and the appraisals 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 

“nitfdte~plus nitrite._ - 

’ 
'

i 

Flags»andrBias 

' 

V 
As wit; the previous studies a“ flaggingn technique _was 

applied to identify individual laboratoryu results that deviated 

significantly from the interlab median values. A discussion on the 

process is found elsewhere (2, 7). The criteria used for this study 

was almost the same as that used in the two earlier studies L—3 and 

L—4. These criteria are sumarized in Table 2. An example of how 

flags ae assigned is found in Appendix III. » 

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

by the Ybudennrankrorder technique described elsewhere (4, 5). The 

reader should note that assigning flags on sample results and 

discerning bias from whole data sets are two separate and distinctly



- 
» - 1.-l 

_ . 

different, procedures.‘ The impact of -flag and bias evaluations in this 

study is summarized in Table 3. This table had been provided’ to 

participants April 2, 'l98_4A_ when the laboratory appraisals were 

distributed. '

- 

Comparison of Resul/t,s_ to- Earlier Studies 

_ 

, iThe~inter1aborato_ry mediantvalues found in Appendix‘ I‘_are 

sumarized- in- Table. 4. Several of these~ samples? werev recycled 

reference waters used earlier‘ in study L—4v.' '-A comparison ofi results‘ 

from. study L-1+ to those '~found»' in L—5' is given in frab1e/5-. r Overall the 

comparison is‘ excellent . andf helps to verify " the stability of the 

constituents-.4. “ ” 
- " 

l 

- 
” ' "

l 

OYERALLmSTUDY'TD STUDY PERFORMANCE 

General 

Managers of projects, laboratory heads and analysts very 
often ask if their l'aboratory- performance is"compa_rab1.e.vwith their 

peers or if t[heYi_;r performance is improving. Such issues are often 
raised after st-udies are completed or after new and improved quality 
control procedures (8)ihave been employed; The following discussion 

on study L-'-5,_ relative to earlier studies, is provided to address such‘ 

questions. - 

Y 

‘ “

\
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The approach taken involves a review 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 

performance in this peer group is recognized in a- Laboratory» when 

whole lab data sets are not discerned as biased (2, 4, 5) and the 

study “results are ’8e1d0m aflagged (2; 5). Poor performance is 

recognized’ when a lab is very frequently biased and veryv often 

j.. Toe discern» the relative .performance. of a lab Hover four 

studies (Lfl; Lr3§»L~Q and L—5), the approach taken in this report is 

a followup of that introduced in study-L-4». The percent frequency of 

bias and percent flags are-calculated with the formula-given below. 

'- V 

Total No. of Bias Statements for a Lab‘ Y 

Z Bias: = e 
l-if av‘ 

_ g_ N V" H "mg V_Wj xi lOO'i 
‘- __ No. of Parameters Analyzed _.» ~ 

‘ Mal 11¢» .<,>f_1.’l1:=s~=!*.1?>;'a.~§"..1¢¢._11.>.-‘ 

Z Flags = so as 
' 

_ x 100 
V Total No. of Rankable Results 

_ 
_ 

A summary of the frequency of bias and of flags is given in 

Table 6. vThe results relate to only rankable data reported by each 

lab and applies to the following parameter group: Ca, Mg; Na,,K, Cl, 

S0ur. total alkalinity,_ Gran alkalinity, acidity, pH, conductance, 

silica, colour and‘ N03 +- N02. A- vast majority' of“ laboratories 

measured 10 to 14 of these I4 parameters,
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. A quick overview of results in Table 6 reveals some labs 

with a unique- capability of having few, if any flags, and being 
frequentlys discerned without bias. Such labs are indeed 

satisfactory. On the other hand some labs are very frequently biased 

and have a rather large.number of results flagged. These labs are 

considered poor in this-peer group assessment. ’They are not very 
comparable and may need a reviev of their internal quality control 

strategies. 
i 

’gg¢:'$?TI-T_ ' A'J i 

- 

i 
’:'j5""- " 

Q 
'" ' 

Single Study Performance .. 

In» a single “study v(e@g; 104 samp1es,d so labs; '14 

constituents), Vthe separation of‘ laboratory' performance _requires 
criteria. _The following criteria are suggested: ' i' '

u 

Satisfactory if‘Z bias isf<f15 Z. 
' 

V and Z flags» < 102 

Moderate if 
V 
Z bias is > 15 or (352 and Z flags > 102 or < 252;’ 

Poor if" 
V 

z bias is > 352: _' and z flags» > zsz
' 

The above criteria are but guidelines-to allow a laboratory 
within a peer group to reflect its own performance relative to its 
peerss ' i 

_

'

g



- _ 

1’.e_r.f0.nn,an¢es ever. ;Se'yera1; $.;.u.die§ 

' The performance of a laboratory in one study is one matter. 

Continuity and improvements in performance over many studies is 

perhaps more important as it provides credibility to program data that 

are often merged or used in definition of environmental trends. The 

criteria tsuggested to define study» to study ‘performance, is given 

below. ' 
i A 

.

' 

’*Satisfactory"if* bias + Z flags V 
< Z52 

Moderate if . Z bias + Z flags- > 252 or < 602 V 

Poor if _ Z bias + Z flags > 602 

Discussion on Performance it 

- The. decision to~ overview the performance of laboratories 

based on the occurrence of flags and bias in four studies has merit 

and is plausible for various reasons. For instance" < 
A 

p

- 

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

a similar capability in handling soft surface waters. 

-~ all four studies (with the exception of study Lrl) had as 

similar series of water samPles. 

- the criteria used to assign flags on the samples were 

virtually the same for all studies. 

* almost all laboratories analyzed the 14 constituents under 

review,
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' The summation of percent bi-as 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 performance 

reflects these labs addressingothe 10 '_to 14 constituents -listed in 

Table 5. ..'l'he criteria to assign satisfactory or poor is defined 

above . - 

,

n 

l 

A1 review of Tab_le 7 reveals, about 16 of the 52‘ laboratories 

as ‘satisfactory; and a,PPr0xyimat_ely eight 
' 

laboratories-_ as" consistently 

poor.-' Theimajority of labs"are moderate andireveal occas'iona]l bias 

and have about l in 4 or 5 results flagged.» 
_ 

It is of interest toinote 
that laboratories found as satisfactory" include the large. facilities 

that contribute the majority‘ of'"data' to the Federal.-Provincia-l -LRTAP 

program. This is encouraging. ' 
' _’ - 

. , 
I . 

” ' 

Some caution is suggested {in ov‘erreact-lion to thenotation; 
poor performance. 'l'h»isIi,termiis technically correct. and iidentifies 

» .. 
‘

. 

laboratoriesvwhose "frequency of bias’ and ‘flags are somewhat ejjztreme 

re:l'ative- to those six to ten labs who are consistently without bias 

andfare seldom if ever flagged.’ These: labs labelled poor should 

review their internal control process and relate'closeIy with their 

users of data. ’l'he users ..of ._d'at1a should recognize that if the overall 
designation is poor their labs may ‘still have very. good data.~ on the 

constituents of interest. In» this context, lab L028 is a good 

example. It provided data" on only two parameters and wasflagged and 
biased. Because of. the nature of“ the 'i;n—lab analytical test and the 

l;ab~protocol, a suitable ‘blanks correction was not made. Had it been

|

\
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Table 1- 55?!!! of !sr£0raa=e» 

Lab 
Code 

Bias .6 2_?1ags on LRTAP Studies* 
"' 

. .... 1 Gcmnenta 
L11 . L-5 L-4 L-5> 

i 
-

» 

L002 
L003" 
L004L 
L004: 
L006 
L001 
L009 
L010A 
L010: 
L011 
L012 
L013A 
Lona 
L014 
L016 
L018 
L019 
L020 
LQZ1A 
1-.0210 
L022 
L023 
L024 
L025 
L021 
L028 
L029 
L030 
L031A 
L031! 
L032 
L033 
L040. 
L041 
L042 
L044 
L045 
L046 
L046 W“ 
L050 
L053 
L054 
L056 
L051 
Loss 
L060 
L061 
L062 
L063 
L064 
L066 

36.6 
59.1 
62.2 

Si8i$ 
I‘l

O 

VIOO 

88$ 
4 

6_. 

28.7 
42.5 

5 

N\n\n~|G 

utnr-O\U|w 

.~. 

. 

. 

.

. 

\ncn~ur-46: 

51 
65.5 

8.9 

$1.6 

5556 

30.5. 

13.2 
95.4 
129.3 
62.9 
0.5 

&\dN‘“ 

P'v9?w-FF? 

0 

~J¢>~41a 

|b\o~4 

5.6 

33.7 
.55.2 

' 39.9 
99.8 

’ 76.4" 
12.0 
29.3 
28.2 

30.0 

15.3 

GQN 
I-h-u .

. 
'O0— 

o\h-o\D-N 

ll~H.nv|q~O

. 

6 

6 

.

. 

~lUlUl‘G\6-v 

39.5 
12.7 
11.4 
17.2 

184.5 

@<mor31u513oo3G 

U 

I 

. 

I‘ 

.

I 

. 

l 

I“ 

C'Q

I 

\I\‘lKT\ll 

§ 

QM) 

3¢#@§ 

III-1|-IQQ 

I-I 

I0-#t‘6lNO|U

- 

.

. 

.

.

. 

o\n~6u-4

0 

is 

valves 

IUWIQNN 

. 

._ 

.

.

. 

ml» 

Q->1» 

'41.a 
01.2 
50.6 
32.6 

28.3 

c»Ci 

O 
mufio

. 

. 

.

. 

hDG\C>r- 

satisfactory and i rovin 
moderate to satisfactory 
poor to moderate E2 E2 poor to moderate 

_ 

satisfactory . 

moderate to.satisfactory 

u 

as 

uruo 

6-¢O\OO\mOUIl

I 

I 

I 

I 

-I 

O. 

I 

O 

I-m

O 

G-o~o<o-o~c»~ 

hlfllf

I 

v- 

i.

B 

moderate 
moderate and im rovin 

H satisfactory .65 improv g 
moderate and ' 'rovi 
moderate ( 
poor - 

satisfactory ‘ 

moderate to satisfactory (improving) 
— poor on-two studies 

poor to moderate
_ 

poor 
satisfactory 

i i ' 

.moderate to satisfactory (improving) 
satisfactory 

y

» 

satisfactory V 

poor (on two constituents) 
poor to satisfactory‘and im royin 
moderate to satisfactory izmprovimg) 
,aatiafactory »’ 
satisfactory 

A 

i

V 

moderate to.satisfactory-(variable) 
P90? to msderstel

_ 

iodetlté 
*< satisfactory ('1 study) 

82.2 moderate to poor (needs attention) — or 
moderate to satisfactory (variable) 
poor to moderate» 4 

satisfactory 4 

moderate 
satisfactory 
satisfactory 

— poor to moderate .

1 

‘ EH. . poor to moderate 1 

satisfactory 1 

poor 
satisfactory 
moderate 
moderate 
satisfactory 
satisfactory 

>- 

~4\n0- 

<>r-our-at

l 

I 

I 

O

I 

~1§au\uIp 

U-4 

u-> 

(Dasha 

~4\n 

-vrPvrF9ra9Frs 

Mucmkpouuwqnp 

I-#9‘-\-fl.'." 

r-r-tntbtori 

6, 

6 
6 

s 

6A0 

9!-*!UYwl» 

i_-'0-UIUI 

\l 

U) 

hI#\D\Il@~lQ\Il 

6 

6

6 

6 

6 

6

6

6 

\O-l>r-\OO~|NU 

mm$* The column of data are the summation of Z bias and 2 flags 
abstracted from Table 6.



Ella 

‘ -11- ~4 
_ 

_

. 

possible, this" lab» would have appeared satisfactory.' Another example 
is-7‘ lab» _Ii.061..i. 

pi 

lab, for reasonsvvof internali protocol, provided 

results on onlf three of the ten ¢a¢p1¢§; -The absent data did not 

aiiow iieflii» nan,‘ p;;t;¢t=;men¢ 
‘ 

of bias ’.m 
“l ' 

The data 7' ='e'_£‘1'§¢'£§-Ii onli 

fiags for study L-5. iThese examples suggest that users of data need 
to~“carefu11yi reIate._with= their vclienti lahoratories and__use» the 

comments in Table 7'as guidelines for discussions on qua1ity.issues 
reiatilhlgi s 1 

,i\4r;@;§0ne;high1ight:issue to comment on is the improvements that 

several P§rticipsnts have made between-successive studies.‘ ‘This is 

encouraging sndimay reflect the-success of this interlab program and 

oni the; constructive» in—iab~icontro1’_efforts= taken» by »Iaboratory 

managers and analysts; " " "‘ 
‘ 

'"' " o t o 
u 

_;i 

Acmmmzmnmnsl
p 

iThe authors gratefully acknooledge the participants for the 

prouision of .@u§i=~ a;=a; _Mr. R;5:White; and~ Dr, J.e Clark Vof -the 

International Joint Commission Great Lakes Regional Office (Windsor) 

for their computer programs and valuable assistance as well to Mrs. 

Karon Miles of the National Water Research Institute for her computer 
programming that made this study possible, < e
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Q.‘

v

: 

ATTACHMENT 1
' 

i 

' 

_ MARCH 19, 1984 

YOUR LAaoaArokv'uuMo£R 1s L0 02 -SI i‘ or 

CALCIUM: Satisfactory 

liAGNESIUH:' S_ati sfactoryl ' 

SODIUM: Satisfactory 
_

_ 

POTASSIUM; Satisfactory, except for a high flag on sample No‘. 10 a 

. 
. l

- 

CHLORIDE. -I'._C.: No results reported‘
_ 

CHLORIDE‘ NON<~I.C.,: Satisfactory ' 

SULPHATE,-I .C'. :‘ - 
_ g u 

SULPHATE non I.C;2 ‘Satisfactory _g,¥
, 

ACIDITY:y~. No. results reported - 

TOTAL' ALKA|.’I‘NITY;:* Satisfactory, eoxcept’for=;aihigh flag’_on4'sa:rnple No.1 _8~. 

GRAN"TI\TRATION ALKALINITY: No results‘ reporjtedr 
' ' ‘ 

» _

Y

_

. 

'

i 

'

1 

P"? Satisfactory , except for a high_ flag» on sample No._2“ ' 

, . 

SPECIFIC, CONDUCTIVITY: Satisfactory, except for a high flag :o_nasa_mpl‘e- No, 5 
. 

_ 
. l . ._. * 

_ 
; 

-

_ 

C01-OUR: Satisfac'tory 
‘ ‘ 

' 

_A

' 

R/EACTZVESILICA; _No results are flagged.. however ranking indicates, results‘ are
Q V 

~ 

' 

i biasedlow ‘ ~ 
A

' 

SRITRATE +- NITRITE: Samples. 6 and 7 are flagged very high and lflagged high on . 

V sample No. - 8 - 

.

' 

A 

~ ' 
S 

I-0_02__' 

is 

.. 

. . ~ -



.ATIA§.HME_NT I . 

- macu 19, 19.24 

voua LABORATORY’ nunash IS 1-.0 "03
_ 

CALSIUM: Satisfactory 

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

SODIUM; Satisfactory 

POTASSIUH: Satisfactory 

CHLURIDE 1.c.; No samples are flagoed, however results are ranked biased low 

CHLORIDE NON 1.6;: "No results reported
A 

SULPHATE I.C.: Satisfactory 

SULPHATE NON 1.6;: "Satisfactory 

AEIDITYE No results reported. 

TOTAL A_1.s_<A|.11|¢Tv=i Satisfactory, however ‘there is 'i'nsuffici’ent am to 
' assess bias ' 

_

A 

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

_ A: 
sample No, 5

_ 

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

SP£CIFIC.CONpUCTIVITY: Satisfactory
v 

COLOUR: Sample No. l and 3 are flagged low; the remaining results are insufficient 

I 

to assess bias " 

REACTIVE'SIL!CAi Samples 3 and 7 are flagged high, Insufficient data to assess V

l 

lbias .
_ 

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

LO 03



r 

“ ATTACHMENT] - 

» 
- muzcn 19, 1984 

" 

_ . 

Y. 

g 

- voua LABORATORYWUHBER IS'L0 Q4 
" 

.

i 

“ 

\ CALCIUM: Satisfactory, ' 

Wu -V ~ — ~-— a

; 

. 

_ .

V e.,e flAENESIM:[ Satisfactony- = 

.. _ .. ,,_.t 

sunlun: 'No;resu1ts were f1agged,.h0wever, ranking indicates results are biased Iqw 

;; POTASSIUM: Samples 1, 2, 3 and 9 are all flagged low; ranking ifidicates results '_ '»' 
» are biased lows - 

. 

' 
' S 

S 

_ . 

~ " 
.

. 

-' 

» ma resu1ts’~rep0_f-'ted“
V 

Chioaxbs 1 §c.t=~ _ S*atis'faEtoky 

§1;If3ULPHATEII¢C;:;Qf:Novfesuits refiortédtta ’
' 

~ 1- 7 -1’ 1.: ~_-?‘?§_5'§.~;?7suLPnAI; n¢;_i4~;";‘_c§‘:. 'Ss'_‘Ssa:1stfac1;é}~y 
in 

, 1 

' 

;ff';§§-jY‘4\’z‘:1n1Tv=; No.1 r'es__u'|-ts-S re;.:o'rted.‘~ -~

T 

_ A 

“It TUTIL ALKALI"ITY?5 ,fi;?p1e Nb. Z is f1aggeq lew. ranking indicates hesu1ts are biased" 

"GRAN=TITRAT1ON ALKALJNITY: Samp1esY2; 3; 7 and 9 are fiagged very low, samp1es' A
Y 

S1 I 
' 

- 5 and 6 are flagged very;high. Data appear to be erractic 
T‘ pH:. Flagged very ldw on samp1es-25.3, 8; and*9;f1agged Tow on sample 10; SRanking=- fy-» - indicates results are biased low - 

q__’ _ V m_ 
ISPQCIFIE CONDUCIIVTTYE Satisfactofiya except for a very high fiag on samples 5 and 6 

‘ 

= 
“ 

COLOUR: Sariiplesali, 3, s, s, 7._a,. and" 10 a're-all; flagged veryfiigh" ' 

REACTIVE $ILICA:i Nb results reported
S 

_ NITRATE + NITRITE:* Satisfactory»
_ 

, 

_ 

§ 
LO °4’

Us



A 

.l e. ‘. A‘TTACl-lMENT'l Q 
e - l 

. . 
mncn'19,19a4 

'YOUR‘LAB0RATORY7 NUMBER IS L0 Q5‘ l 

CALC~IUM:__’ Satisfa_c<tor'y', except; for‘ a very high flags on sample No. l0
' 

_ _ 

. ‘ . >1 . . _ _ \ 

iMG_[4_E$I|jM:' Sambles l, 7, 9 and l0‘a_r'eVFlagvged high. Ranking indicates results 
- 

. 9 _ 
are ‘biased high

_ 

SODIUM. -» Sati sfactory; - 

potlgsslupq; Samples 1,. 2 and _8_ are flagged very low and samples 3 and 6 are flagged 
4 

, 
‘ 

_ _ 

"low;;,li‘a'_h'k1ing indicates results are biased low 
,>v _ 

_ .._./ . H ... __ iv‘ _ _ 

CHI-URXDE 1'-C-=‘ f.'~"No"resut-lts reported. -

‘ 

CHLORIDE ~NON_~I.C.»: Sample 7 is flagged high and sample '_lO is flagged: very high- 

SULPBATEIA :l 1_No* results» reported 

$ULPHATE.NON Il.eC-.: Nb results are flagged, however ranking indicates resglijs are , 

l 

* 
V biased low‘ 

' 

_ Q 
iACIDI'l’i'Y§:~,;_'lio resultsreportedl

‘ 

TOTRL ALKALINITY: Flaggedrlqw an samples l find 10; ranking indicates results 
' 

- 

‘ 
are biased low - - l

. 

GRAN.TITRATION~.ALKAl;IN'ITY:‘ - No results reported 

p|i|;. aS_ati'sfactory " 

'SP:cx‘F1C:;counuc1'Iv'1:1'Y= »sar-isfactory
l 

COLOUR: No» f-‘esults reported - 

_
V 

REA_CTlVE"SILICA: Sample 7 is flagged low; i‘risu'fficient data to "assess bias
I 

NITRATE + NITRITE: Flagged high on sample 5 and very high on sample Nd, 7 

._ 

10°15“



. ATTACHMENT l 
A MARCH 19. 1984 

YOUR LABORATORY'NUMBER IS LO 07 

CALCIUM: No results reported 

MAGNESIUM: No results reported 

SODIUM: No results reported, 

POTASSIUM: No results reported 

CHLORIDE.I.C.:e Saples l, 7 and l0 are flagged high > 

CHLORIDE non z.c.; Satisfactory.AT 
’ ' 

'

3 

SULPHATErI.C.: >Satisfactory V‘ 

SULPHATE N0" I§C~= No results reported 
'

I 

ACIDITY: No results reported A. A 

TOTAL ALKALINITY: No results reported _» 

GRAN.TITRATION;ALKALINITY: no results reported 

vH= F1aqgea high on simples 3, 7, and 9 
_ 

I

Q 

SPECIFIC CUNUUCTIVITY:. Satisfactoiy e 

COLOUR: No results reported 

REACTIVE SILICA: No results reported ' 

_

' 

NITRATE + MITRITE: Fl899ed very high on samples 1,,3?‘5, 8; and 10; flagged high 
- _ - on sample No. 9; Renking indicates results are biased high 

L0 °7Ve . 

K 

1‘ 

. 

A '

I



,- 

ATTRCHMENT 1 
MARCH 19, 1984 

Youa LABORATORY'NUMBER 1s L0 pg 

GALCIUMr Flagged low on sample 9 and 10 

MAGNESIUM: vSat1sfactory 

S0DXUH:A Satisfactory ~'
, 

POTASSIUM; Satisfactory 

QHLORIDE-I.C.: No resfllts reported 

cnL0n1o: non 1.¢;= Satisfactory 

SSULPHATE I¢G~: Satisfactory 

SULPHATE NON I.C.; No results reported» 

ACIDIIY: Nb results reported 

TOTAL ALKALINITY: No'resplts reported ‘ 

GRAN TITRATION ALKALINITY= No results reported 

P"; Sattsfoctony 

SPECIFIC CQNDUCTIVITYI Satisfactory, except for a very high flag on sample No; 5 

COLUU§2 No results reported 

REACTIVE SILICA; N9 results reported- 

NITRATE + NITRITE: Samples 3, 5, 6, 7, 9, and l0 are flagged very high, Sample 
_ 

l is flagged high. Ranking indicates resolts are biased high 

LQ_na__e



1 

ATTACHMENT 1
A macu 19, 1934 

Y01111 LABORATORY’ nuns:-:1: IS 1.010
, 

CALCIUM: satisfactory, except for a low flag on sample No. l1 

"A5NE$Tl4"4= Sample 3- is flagged very lojw, ranking indicates results are biased 
_ low 

5991'-'"= Satisfactory 

. 
»~> ~ '~ 

K

I P°TA5$IU"= Satisfactory 
l

' 

CHLORIDE I.C.:' 
' 

No results reported ‘ 

Cl-Il_.OR>IDE'_NON I1.C.: Satisfactory 

SULPHATE I.C.: No results "reported . 

SULPHATE NON‘ 1.64:. Sample*No. 7 is flagged low, otherwise the-results are 1

' 

1 “ 
_ satisfactory. - M 1 

V _e 
_

- 

AC~IDITY:. Samples» 5- a.n_¢_1“ 6sare- flagged low. Insufficient, c1a:a~f_m assess bias 

TOTAL ALKALINITY:- Insufficient‘ data to assess bias“ - ‘ 

TITRATION ALKALINITY: No resultsryreported 

pl-Ir 
l 

Samples and 8 are flagged very low and Sample 3 low 

svscmo CONDUCTIVVITY: Satisfactory ' 

COLOUR:. Insufficientdata to assess bias 

ksAc"r1v:“ SILICA: ..$at-isfactory 
,

. 

NITRATE + NI?TRI1TE'; Satisfactory 

f 

L0" To
1



ATTACHMENT l 
‘IT! 

‘ 

MARCH 19. l984 

Youk LA'BORAT0llY'NUMB£R, IS L0 .]Q§ ~

- 

CALCIUM: No results repflrted 

MAGNES_IUM; No results reported 

SODIUM: No results reported ' 

POTASSIUM): No results reported 

cg~||_0R'1p5 1,5,; No ‘results reported 

CHLORIDE NON I.C.: No results reported 

SULPHATE I.C,: N0 Fésfllts répdrted 

SULPHATE NON 1.6.: No results reported

‘ 
ACIDITYL: ’ -Sfltisfactory 

TOTAL I-\LAl_<ALIN_I_TY: No results reported ‘ 5 

GRAN TITRATION ALl'<ALI'NIl’Y.: No results reported 

pl-I: No results reported . 

'- ‘ 

SPECIFIC CONDUCT IVITYI: No results reported 

COLOUR: No results reported 

REACT IVE‘ SILICA: N0 results reported
I 

NITRATE + NIIRITE; No results reported 

L0 19' B

q



‘ 

AIIACHHENT1 - 

- HARCH»19, 1984 
voun LABORATORYWUMBER is,L_o.1-1 -

- 

CALQIUM: Satisfactony 

MAGNESlM:.* Satisfactory 

$00lUH=, 
_ 
Satisfactvdryf < 

I

. 

POTASSIUM: Asamples 5, 6;-and’l0 ;rg‘f1§%§ed.very high and samp1es 3;;7,.and“9 _-i»’ _; are f]agged,hi§h; rank1ng 1n icajes results are b1ased*hrgh 

“CHLORIDE 1_.cs._=: Nb resu1tsvrepor'¢éd A S‘ " ' ”‘ 

c'HL;0R1v: non ,1-.c‘.f=; Satisfactovfir»-e'x,cePt fur as ver'¥- 7°"*fli9 on ffmwe N0-1°11 - 

. 
.‘

Y SULPHATE-I.C.: No resu1ts~fep0rtedi
5 

SULPHATE NON I.C.:.~Satisfactory» 
.

A 

ACIDITY: 'Satisfactory, excgpt for a low f1ag on sample No. 7 

TOTAL ALKALINITY: Insufficient dgté to sssess bias=
K 

sum-‘rmarxou ALKALINITYi No-’re5u'lts ,-epmeq-_'
\ 

pH:j satisfactory 

swscmc CON_DUCTIVITY= Sétisféctory,» except for‘ ,a low fiagion sa'mp1é<No. 6 
. 

_ 
1 »,

V 

COLOUR; Sampies N0; 3 is flafiged high and samples 6, 7, 8; 9; and 10 are-flagged very high 
_ 

Y 

- - 

A . 

’ H

' 

REACTIVE SILICA. "No results reported ._ 

NI1RAT§ + NITRITE:HsSamp1es No. 7'is flagged very Iow-and simple No. 5 is f1agged 
Y ldw. Ranking indicatés resu1ts are bisqd low - 

LO 11
.-



ATTACHMENT l 
< 

Y MARCH 19, 1984 

voua LABORATORY'NUMBER IS LQ_1g_ v

4 

CALCIUM: No results reported 

MAGNESIUM: "No results reported 

SODIUM: No results reported 

POTAS$IUM= no results reported‘ A 

CHLORIDE I.C,: No results reported 

CHLQRIDE N0"-Yet-it No_results reported 

SULPHATE I.C.: no results reported 

SULPHATE NON 1.6.: no results'reported§ 

ACIDITY; No results reported ~ 

TOTAL ALKALINITY: No results reported
_ 

GRAN TITRATIUN ALKALINITY= No results reported 

PH: Satisfactory ‘» 

SPECIFIC CUNDUCTXAVITYVZ N9 rgsultg repgrted 

COLOUR: No results reported 

’REACTIV£ SILICA: No results reported 

NI-TRATE + NITRITE: N0 results Y'EP°'-‘ted 

; L0 12



V 
_ mncunsm 1 

’ 

. 
~. 

" nnacnw, 192.4 

YOUR LABORATORYNUPBER 1s L013; N 

CALCIUM: Sat~1sfac1:ory V 

MAGNESIUM: 
V 
Satisfactory V 

SODIUM: Sati sfactoryq 
' 

'

1 

P_0TASSIUM:N Sat‘! sfacitory 
_

V 

CNLORKlJ‘E1v.C.v: Satisffifi-°Y’Y' ' 

A
> 

CHLORIDE NON I'_."C’._:j N0" resuhis reported‘ 1 

SULPMTE I.".C..: Satisfactory -.
_ 

SULPHAIE NON-’ I.C._: * No results reported‘ ‘

» 

AC~IDI1’Y'i No, results reported» '
' 

TOTAL ALKALINITY: » No ‘resu'Tts .repor1;_ed ~
N 

GRAN]TITRAT7I0N‘ no results reported ‘

[ 

pl-I: Satisfactory U 

SPECIFIC’ CONDUCT"IV’I.'l'Y= Sati sfactory " 

COLOUR: No results reported 

REACTIVE SILICA: No resuits reported - 

NITRATE + NI1TRIrTE_;:» Satvisfactory, except". for ae high flag on semp1e 1. 

LO 13ii



HTTFCHHENT l 
. 

T MARCH 19. 1984 
voua LA8_0RA'l'0R_Y'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: Satisfactory, except for a high flag on sample No. 5 

POTASSIUM: Samples 3 and 6 are flagged very low A 

CHLORID§eI.c;:v Simple l0 is flagged high and sample No. 5jis flagged low
_ 

CHLORIDE NON I.C;; No results reported 

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

SULPHATE NON X.C;: No results reported 

ACIDITY: No results reported 

TOTAL ALKABINITY: ANo results reported 

may TITRATTON ALKALINI-TY: Satisfactory 

pH: Flagged very high on sample No. 8, low flag on sample No. 6 < 

SPECIFIC CONDUCTlVITYt Sample No. 5 and 6 are flagged very low, and sampler a 

- No, 8 is very high 

COLOUR: No results reported 1 

Rsicrrvs SILICA; Satisfactory V

, 

NITRATE + NITRITE: Satisfactory 

.L0 14



l

.

1 

l 

~ 

. AUTACHMENT l
T 

L 

"' 
. 

' MRCH 19, "I984 

voun LABORATORY'NUMBER' IS LO 16- 

CALCIUM; S'a_t1isf’actory,l except’ for a very high flag oh sanlple l0 
1 

' 

I I 

. 

' ': 
i 

'_ 
. - ~ I V 

>
. 

MAGNE$Il_IM:=l Sat'isfgarcto'r§y 

soomn; . 
O Satisfactory 

POTASSIUM: Satisfactory 

clltonxos» r.c.=' No results reported _ 

CHLORIDE Non x,.ci.=_ Satisfaotory 

SULPHATE 1.6.: No results "reported - 

SULPHATE NON I».C‘.:.-.~ »Satisfactor_y v T 

ACIDITY: Samples. l,, 2, 3,. 5,' 7, and‘8 Flagged very high; Séllible--Np.s 9lflagged ' 

’ 

- 
. high, results are ragngkedubiased high 

A 

_ _
' 

TOTAL ALKALINITY: low flag on; sample. No. l and 2,. overall rankingiindicatesi results 
. 

g 
are biased low.-. - 

’ 
.

V 

GRAMTITRATION ALKALINITY: No results reported. T 

PH‘; F1fl99Ed V6Y‘.Y.T°W?°" $fl_"'P1§ N0» T, Siwles No. 2‘, 5, 7, and 8 are. flaggedfl
7 

' 

lovg. Results are biased h'i7gh____' 
' 

é _

_ 

SPECIFIC CONDUCTIVITY: No results reported" ' 

COLOUR: 
H 

No results reported “ 

I > 

i

, 

REACTIVE SILICA: No results reported- 

NITRATE + NITRITE: No results reported

1 
L016

4

>

\



\

t

l 

,- . 
_ 

‘ ATTACHMENT 1 ‘ 

- ~ A 

.‘ - nnncn 19, 19a4 
YOUR:LABORATORY'NUMBER IS L0 ;g-i 

CALCIUM: ~No results reported .

' 

MAGNESIUM: »uo results reported ~ 

SODIUM: ’No results reported; T 

POTASSIM;.No results reported Q 

CHLORIDE I.C.: N°’YB$ults renorted‘* 

CHLORIDE NON I.C-: No results reported
A 

SULPHATE:I;C,: »NO_resu1tS F9P0rted~ 

SULPHATE non 1.c,:< No results reported 

ACIDITY:A No results reported 

TOTAU ALKALINITYt Sample No. l0 is-flagged low; ranking indicates results are 
A 

' biased low‘ -
- 

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

pH:" Samples 1, 3; 8, and 9 are flagged very low and samples 2 and 7 are flagged low; results are biased low ' 

~
A 

SPECIF1€ CONDUCTIVITY: Satisfactory 

COLOUR: No results reported 

REACTIVE SILICA: No results reported 

NITRATE + NITRITE: N0 results reported 

lQ_.l§____,



YOUR LABORATORY uunaen ‘IS |,o_1g._‘ 

ATTACHMENT 1 
-‘ Wikcu 19. 

¢A':9w"= ,Sat1sfactoi'.Y, 'eX;:ept-for a high flag on sample No. 3 

MAGNESIUM: Satisfactory
' 

SODIUM: Satisfactory- 

POTASSIUM: Satisfactory - 

CHLORIDE I'.C.: Satisfactory,
A 

CHLORIDE non 1.c»-.=v No? results reported 

SULPHATE 1,.-C-i» Satisfactory‘ 

"SULPHATE NON I'.C.: No r'es'ults reported 
. 

_ . 
> ‘ y 

ACIDITY; ' No results reported.
4 

TOTAL ALKALINITY: No results reported‘ 

GRAN:-TITRATION ALKALINITY: vInsu‘ff"ic’i.ent data to assess bias 

plf: 
' 

Satisfactory"
w 

SPECIFIC" CONDUCTIVITY: Satisfactory 

COLOUR: No resuits reported 

R£Ac1'IvE srucn: no results reported 

NI:'l'RA_TE' + NITRITE: Satisfactory
y

| 

_L0]g,



ATTACHMENT 1 MRCH 19, 1984 
voua LABORATORY’NUMBER 1s Lq_gg_ 

‘ 

<4 _- 

CALCIUM: ~ Satisfactory 

MAGNESIM:» Samples l and 3 are flagged very nigh 

SODIUM; Satisfactory 

POTASSIM:" Satisfactory; except for a low flag on sample 33 - 

CHLORIDE I-.C.,: $a1;'i$fact_0Y.‘.Y' 

CHLORIDE_MON I;C.: Satisfactory 

SULPHATE I.C.: Satisfactory 

SULPHATE NON I.C;: Satisfactory 

ACIDITY: Samples 3, 7; and 9 are flagfiéd very high 

TOTAL ALKALINITY: No results reported _ 

GRAN TITRATION ALKALINITY: Saniples 5 and. 6 are flagged very high 

pH: -Satisfactory I

I 

SPECIFIC.CONDUCTIVITY: No results reported 

COLOUR: No results reported 

REACTIVE SILICA: Satisfactory 

NITRATE + NITRITE: Flagged high on samples l and 10, and very high on No. 31
| 

L0 Z9



J 7 

>_»‘» 

. V 

_ 

' 

_ . 

, @_HARCH19,1984 
.-rouatuaomoav»"r1unasR~_1s,|.o ZI.._._ 

i_ A 

‘

. 

..F1qgge¢-low on samp1es 3, §'and 10 and-very 1ow on No. 9; 1rankin§= 
;;~;_,;;~_ Ajndicates data is biased law‘ - ., "A -f;i ,4.-,j~_; ;\. 

"HAENESIQM: ‘Sample No. 2'f§ f1agged low and Sample Nd. 3fi§ f1§gg§d yéry 1ow' 

No samples have been fTagged, however data-is.biasedihigh:' 

POTASSIUM:~Satfsfactoréy ' 

f.'¢H_L6i;xn£41i_.‘_cL 5 _,$'at1sfa€t§.ry: amps‘; oi: Wsaérb-151 ms; *1
j 

r¢pur¢;¢' "If 
_ _ _ 

Asu|.mms.1.c.= . sampws is~f1aggQd- my nigh; rankini indiicéfes fe-=§nit[s'_a_re 
; ‘fig; -,;v§;.=j high '- 31~Zf .~‘ 

1 - ~-~»--.~'-¢I¢;='a'i‘; 
'biased" 

No ,~'- 

vA§IDIfYi~?NqM?esu1ts repflrfedf §;i"iip: “
J 

TOTAL ALKALIRITY; ‘No resu1tS»rePortedI ; 

"*,GRAN1TITRATION-ALKALINITY:- No.resu1t§;reported~ - 

pfl: ~$amp]e<10?i;-fiagged very iofigusémple-2'is flaggéd hfgh~€ " 

sp_s_cif=xc*conbucf1'y1Tv: AS_atisfa‘ctory~ 
" A: 

CDLOU§t No results reported' » 
~

' 

REA_C‘l_’IVE'SILICA:' rm results reported
' 

NITRATE + MITRITE2 Satisfactony" 

A 

‘ l 

V L0‘ 21‘ 

_, .

1



e AITAQHMENT 1
N 

' ' 

MARCH ‘I9, 1984 > 

voua LABORATORY‘ NUMBER IS Log; Ag__g_
g 

"CALCIUM: Sim l_e, Nq. 3_ is flagge very high and s_ampl'es 7, 9, and l0lare high; - 

; _ 
_ 

rang<;1_ng indicates resuqts are biased high 

MAGNESIUM: v$a_mples 1, 7: and l0 are flagged very high and sample 9 is high. 
' 

< Ranking indicates results are biased high 

SDDIUM: Satisfactory
_ 

‘POTASSIUM: Flagged very low on sample l0; insufficient. data to assess bias 

cumulus‘:-.-c.:' Slimvles 1‘. 5. 6. and 10 are.f1a9sedfvery high 

CHLORIDE. NON:I.C.: Samples l, 3', 6, and 9 are flagged very high; samples 5
_ 

» 

_ 
_ 

and 10 are flagged high, ranking Vi>ridicate_'s:_resul'ts are biased high 

$UL,PHATE‘I~.C.:‘ Satisfactory“ " 

N
, 

'SU'LP'liATE» NON I.C..: No results reported 

ACIDITY:-V Satisfactory; exceptfor a high flag on sample No. 9 

ALKALINITY: Sample 3 and 8 are flagged very high 

GRAN:1‘ITRATIO'N ALKALINITY: No results reported 

pH: Samples l", 8 arid 9 are flagged high, sample l0 is flagged very high 

SPECIFIC CQNDUCTIVITY: Flag ed low on sample» 1, 7 and 9; -ranking indicates results 
' are gbiased low 

COLOUR: Sa'ti.sfactor_y 

REACTIVE SILICA: No results reported 

NITRATE + NITRITE: Samples 7' and 9 "are “flagged low and sample 5 is flagged very low". 
Ranking indicates results are biased low 

Lei;



> . 
. 

, , 
. 

_ 'ATTACHMENT'l 
4 

' 

» men--19'; 1954 

YOUR-LA_B0_RATORY"_'NUNBER 1s L0_-_g3_;_ 
' 

- 

_ 
. 

- 

‘ 

'

_ 

QAL_C_IUM_; - 
~i Sat~is'factory,‘except" for a very highs flag on saz_np1e' 3e 

'IMAGRES’1UM:= _Samp1e Nb. 7 fis'_f'|agged"very_'low and sample Np. 9' is flagged high 

$0D1UM:" =Satisfactory_ - 

’
' 

Y_POTA\SSIUM:i»- satisfaetory: exceptaforr a yery high flag on.san_1p1ev8 

»CHLOR_1DE_._ I,.C.,:' ; N0:Ai*ESlfl_tS reported 
_ 

,. 
.

1 

eX§C_-.'=iH.Saifip1es 8-ahd»9 afe 1”]i..99ed veryklaw an§1§samp1e>1 is flasised v»_.1>?'t ~ 
A 

e I 

a. ~- - 

; _, 'M;; j_, a_ - 

j_SlJ_vi;_Plfl’l\TE";'I.C"V;;§- 
y No; re_su1t$ *§vd_rted~ 

4 SUI-_PHA'l_'E NON; _If.C. :. ASat?'i's‘Factoryl= 
‘ 7" 

,

° 

_‘Safi’sfae-they-ff 
H. 

I 

H 
_ 

A _ v_ _ 

‘TOTAL ALKALINITY: _$a1;isfac-torya» -' except ‘forfaae highs f-‘lag on sample» No.‘ 1 

N0 i"'e_s‘up1_'ts"r_eported_ " 

-pH:; »$_at'ls_factory except a» high f‘1ag,ojn»_sa_mpIe No- 8_
E 

h5PEG_XFIiCi CONDUCT IVITY: 
V 

_Satisfactory. 
£._. 

COLOUR‘: Sainple 3'1 is flagged high, insufficient data. to assess bias.
V 

..;_.'_ ___..... i 

REAUIVE-SILICA: Insyfficient data‘ to assess bias 

N1:T'RAT5*+,N_1-TRITE-,1‘ Satisfactory; except for-"a high flag one sample-'7 * 

.. 

GE 
N’: 

- ii- 
. .,_,,,.' 

> I 

_ _ \,_ '..‘_..(.._..:._.;,__,..,__.F.. 3 ».-a.-........,.,,,._., _.... -- - — » - 

-.._..-.-n



~ ATTACHMENT 1 ‘ ‘ 
S maca 19. 1984 I 

voua LABORATORYNUMBER IS 1.0 24 - 

- CALCIUM: Satisfactory 

»- MAGNESIUM: Sample No. 8 is flagged very_low and Sample No. 9 is flagged high 

SODIUM: Satisfactory
‘ 

POTASSIM: Flagged low on samples 3 and 5 

7 CHLORIDE I.C.: No results reported 

; 
CHLORIDE NON I.C.: Satisfactory - 

- SULPHATE I.C.: Satisfactory" 

1 SULPHATE NON IiC.: No results reported 

IACIDITY. Np results reported
U 

tTOTAL.ALKALINITYr Satisfactory 

GRAN TITRATION ALKALINITY: Satisfactory 

' pH:I ~Satisfactory
C 

. SPECIFIC CONDUCTIVITY: Satisfactory 

COLOUR: Sample l and 3 are flagged very high 

» REKCTIVE SILICA: Satisfactory 
_ , 

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

LO Z4



ATTACHMENT! -

_ 

MARCH l9,,l984 ‘ 

voun LABORATORY’ u'uMB:‘n 1s‘ LO Z; ~
‘ 

‘CAI.-CIUM_:‘ Satisfactory 

IMGNESIUM: . S'atisfacto,ry»'o 

SODIUM: T Satisfactory 

_POTASSIUli:u - Flagged very high on sample’ _3 and very lw oo ‘Noi 9 and high-on No; lO;, _-I3 

datafqappear to be erratic. do ,1» 
» T 

Y V. 

CHLORIDE.I.C.: satisfactory 

CHLORIDE NO_NvI.C.._:> 
_ 

No results reported ~ 

SULPHATE I.C.: 'Sat1sfactory 

‘SUL;PHATE“ NON" 1.c;,=o : No res Q1 is reported". 
\ - 

g 

are biased low 
AClO1TY.:"i_~;,_.$a!'Ple. 

A7 
is. flagged low? and sample. 9 very-Aloud.-A Ralhléiing ijndicat_es~ results ; 

. 
; 

; 

= 

__ _
' 

TOTI‘, ALKALINIl’Y.I:- _N_o results reported
_ 

GRAN TITRATIONALKALINITY: No results reported 
. 

%I 

PH: Samples 3', 7, 8, 9, and l0 are flagged very high andvNo. "ll very lovn, results V 

indicate data may be erratic" . 
L 

_
. 

SPECIFIC? CONDUCTIYITY»: No results ‘reported I 

. . 
I _ 

COLOUR: No results’ reported -

I 
. 

V.

. 

4,. 
,“..i‘ 

REACTIVE SILICA: ‘No results reported 5 

‘ NIITRATE + NITRITE: No results, reported 1 

I 

“
| 

LO Z5

A 

1.”. . ...~
X



ATTACHMENT 1 ~ ‘N‘l 
_ 

" 
’ 

"_ 
A MARCH19,1984 ‘_ 

vvoun LABORATORYNUMBER 1s LO 27 A

. 

CALCIUM: Flagged low .on 'samp1eS -5- and 6 

" 
MGNESILJM: Sfat»isfa“ctory,i except fora‘-high flag on samp1e~No._ 8 

vi: , 

SODIUM: No resuflftsf were flagged. however,» ranking indicates resuitsy are biased"|owI 

POTASSIUM: Satisfactory ‘ " 

CHLORIDE _1,.c.= Ho result! révvrtefl 

CHLORIDE NON I.C.: Satisfactory 

MSULPHATE I=.C.:- Satisfactory; 
H V

_ 

$ULP‘|'l‘ATE9NON*I.C.2i No iresyu'lt_s,reported“ =
' 

I ACIDITY: No~r7esu1.ts reported -»
_ 

TOTAL ALKALINITY: Samples I, -2, and 1 are flagged very high _and~samples 8-A and 
-_ 

A H 10vf'lag_ged high ._ M 
GRAN TITRATION ALKALINITY: Satisfactory 

pH: Samplese ‘I, S, 8 and 10 "are flagged very high 

SPECIFIC CO!iOUCT,I=V_ITY:: Satisfactory, except for a very high flag on -Sample 5W .

' 

COLOUR:~ Sampie 1,. 2 and 3i are ‘flagged high. Samp‘|e~No. 6 is very high: 

REACT IVE SILICA: Satisfactoryi
, 

NITRATE + igITR;ITE;A Satisfactory 

L0. 27



youn LABORATORY'NUMBER IS LO 28 

ATTACHMENT 1 
MARCH'19. 1984 

CALCIUM: No results reported’ ' 

MAGNESIUM: - N07 results reported ~ 

SODIOUM: No results reported 4- 

POTASSIUM: No»resu‘lts reported 
A

_ 

gflgplgg 1,5,; ‘Samples 1, Zj, 3, 5; A6; 7'.,.»'9, 55¢ IO are all‘ flagged very» high" and 
Y 

’ 

. 'Sa_|_np1e,» 8 is f'|agged"very low". Ranking indicetesv results arebiased h1gh 

CHLORIOE non 1.c-=}v No resu1ts:reported‘1 f 

SULPHATE,I.O.:' satisfactory
r 

*'= 
~SULPHATE uou 1.c;= No resu1ts.reported 

AOIDITY:I no. resu1 ts. reported "- “ 
;. 

TOTAL ALKALINI-TY:’ Noresults r'emr1;ed" I 

' '" .4 . 

GRAN TITRATION-ALKALIMITY: No_resu1fs~reported1 

p|:|-:- - No results report'edV
l 

SPE_CIFIC.CONDUGTIVITY: N0 results‘ reported
_ 

COLOUR: No - results reported: E. 
I

1 

REACTIVE: SILICA: No results, reported 

NITRATE + NI3TR_ITE': No. results reported
I

E 

L0, Z8



ATIACHMENT T 
_ 

' 

-’ MARCH 19, 1984 
voua LABORATORY'NUMBER IS L0 gg 

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

nA6NEs1M:- Satisfactory 

SODIUM: Satisfactory 

POTASSIUM: Satisfactory 

CHLORIDE I.c.: Satisfactory 

CHLORIDE NON I.C.: “No results reported 

SULPHATE I.C.:c Satisfactory 

SULPHATE NON I-C.: No results reported 

AEIDITY:_ Satisfactbry, except fdr a Iow fiag on sample No. 9 

TOTRL ALKALINITY: satisfactory 

GRAN TITRATION ALKALINITY: No results reported
y 

pH: Satisfactory» except for a slight high fiag on No. 2 

SPE€IFIG CONDU€TIVITY: Satisfactpry 

COLOUR: No resuits repnrted 

REACTIVE SILICA: No resuits are flagged, however ranking indicates results are biased low ' 

NITRATE +.NITRITE: Flagged very low an No. 3 and 7 and 10w on No.5. Ranking . 

indicates resuits are biased Tow 

» L0.Z9



_ ATTACHMENT I 
- 

‘ 

- MARCH 19; 1984 
voua. LABORATORYNUMBER 1s |.o__3_0N 

A 

' 

" 
'

- 

CALCIUM: No results reportedf 

"HAGNESIUM:’ No results reported= * 

SODIUM: No results reported* ' 

POTASSIUM: No resuits reported 

¢aLoa1o£1.ch.-Q No-resJu1~t$-'renorted--- 

,§HLORIDE NON 110;: No results 

SULPHATE I.C.: No results reported-
“ 

SULPHATE.NON I}C.:- Nb-results reported 

lA¢Inn'v sg1:i;sia_¢1;oryy- _ 

TOTAL ALKALIN1TY§_ Satisfactory, except for a high fiag-on sample Nb. 3 ‘ 

- A ~.h ' 
’ .‘._ 

A Q
‘ 

‘GRAN TITRATION ALKALINXTY; Satisfaetopy '

' 

pH: Satisfactory 

.sP5c1F1c CONDUGTIVITY: Satiisfactofy 

COLOUR:" Sampie 3, f1agged high;~ insufficient data gq asses; bias, 

REACTIVE SILICA; No results reported 

NITRATE + NITRITE: ~F1agged high dh sample No. 1 and very low on s&mp1e_No. 7 

'-°;_§i0<_
»~



‘ 

ATTACHMENT 1 H 
men 19.-1sa4a 

Youn LABORATORYNUMBER 1s |.o_-m * 

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

|1Asn£51UM; Sati sfactory
. 

SODIUM: Satisfactory 

POTASSIUM: Satisfactory 

CHLORIDE I.C,: ,No_resul-ts ‘reported 

CHLOR_IDE- NON I .C.': Satisfictory 

SULPHATE I".'C.2 No results reported 

SAULPHATE NON I.C.:t _Sat1sfactory 

NUDITY! No results repbrtedi 

TOTAL All,-'KA.L¢1|'lITY=. Flagged lbw o_n sample No. l; insufficient data to assess bias 

GRAN TITRATIUN‘ ALKALINITY: N9 results _rep0r1;e¢ 

l pl-I: Satisfactory 

SPECIFIC CUNDUCT-IVITY: Satisfactory 

¢.0L0_UR;: Satisfactory, except for a low flag on sample No,5 

RKACT IVE SILICA‘: Sati's»facto_ry_ 

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

I-°_3l,'\___



lxrrncunam 1_ 
. 

A " men 1s,l19a4 
vouk Lnaonnromfuunsea zs |.o_3_151_u - 

CALCIUM: Noresults reported
I 

MAGNESIUM: Nor results reported 

SODIUM: -_$>ati sfactory» 

POTASSIUM: No results reported 

cnnonxoe I.t‘.;l N‘o»resu_lt= reported 

CHLORIDE NON I”;C.:. ‘Satisfactory*on_ the two results reported, 

SULPHATE I.C.: No results reportedl
. 

SULPHATE RUN ‘I.C,:* The two results reported are satisfactory, f 

ACIDITY: No "results reported 

TOTAL ALKALINIIY: -Insufficient data C. . 

V7; "_ 
‘,___. I 

W.’ _ '

_ 

GRAN TI7l’RAT"I0NlALuKALINITY:A No results reported. 

pH} Satisfacttory-on-th_e two results reported. Insufficient. data to assessvbias 

SPECIFIC CONDUCTRIVITY: Noeresults reported‘ 

COLOUR: No results reported 

REACTIYE SILICA: No results reported 

NITRATE + NITRITE: Satisfactory on the two results reported I 

‘ um gu.



ATTACHMENT 1 
_ . MARCH 19, 1984 

vous LABORATORY uunssn 1s |.o;_g_ 

2 CALCIUM: Samples l, 5, and 6 are flagged very high, sample 8"is flagged high; 
results are biased high Y

' 

. MAGNESIUM: Satisfactoryi except for a high flag on sample Nb. 6 

SODIUM: Satisfactory 

POTASSIUM: Sample l isflagged very high and sample 3 and 6 are flagged very high 

I 

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

Qugogjgg non 1;¢;; Samples 3, 5, 6, 8 and 9 are all ilagged very high 

‘ SULPHATE I.C.; 5a$i5f3Ct0T¥ 

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

ACIDITY: Flagged vefy low qn samples 7 and 9, flagged law on No. 10; ranking‘ 
indicates results are biased low 

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

4 GRAN TITRATION‘ALKALINITY: Satisfactory, except for a lpw flag on sample No. l 

~ pH: Satisfactory, except for a low flag oh sample No. 1 

SPECIFIC CONDUCTIVITY: Sample 5 is flagged very high and No. 9 high, -ranking indicates 
S 

_ 
results are rahked hiased high 

COLOUR: ‘Satisfactory - 

REACTIVE SILICA: Flagged high oh samples l and 3 

NITRATE + NITRITE: Flagged very high on samples l,_3, 5 and 10 

L0 32 _



e ATTACHMENT 1 T 

~ MARCH 19; 19a4 mummmHmmmma_ 
_ 

T >w~_
l 

CALCIUM; Samples 2 and 6 are flagged very low; samples 3 and 9 are flagged"lw;, 
- *.Samples l and 5 are flagged very high. Data appears to be errétic 

' 

; 
‘T S l N ..5 is fla ed very bi h, No. 9“is very-low and No, l0 flagged "AGNES!" 
'l::? ebaga are arraggcs "There ?s insufficient data to assess bias. 

SODIUM; '$ample NO; 2.isHfl;gged high and No. 9 very high, however; there is 
- insufficient data to assess bias - " 

PoTAss1uM: Semple.l is flagged very high,‘ fhere is insufficient data to assess - 

Tv,_biasl _ 

- 

_ 
~ 

, 
"‘> 

. .;. 

g“LgR1p5_1_;_;s" No results reported 

CHLORIDE NON x.c;= Insufficient data ta ssssss bias‘; ~' 

SULPHATE I§C.{* No results reported:
Q 

SULPHATE NON ILC.: .Insufficient data to access bids j" 

Ac1uxTY¢“‘ insuffieient1data.to assess biass 

TOTAL ALKALINITY: Sample no. 3 is flagged highs There is ihsuffisieflt data to assess 
_ Bias 

, 

A 

_ 

" ' 

_ . 

~ 

‘ 

._
. 

GRAN TITRATIQN ALKALINITY: No results reported ' 

pH?“ Samples 8 and 10 are flagged very low 
_ 

l 

“W 

SPECIFIC CONDUCTIVITY; Satisfactory,,except for a very low flag on sample N01 6 

COLOUR: No results reported 

REACTIVE SILICA: Ihsufficientrdata to assess bias 

NITRATE + NITRITE: Semple No. 9‘is flagged very low, ranking indicates results are
' 

b1ased low 
-

' 

' 

L01 33 
_ 
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ATTACHMENT 1 
’ 

, 

' 

MARCH l9, 1984 
' "voun LABORATORY uunasn IS L0 42 

QALCIUM: Satisfactory, except for a very law flag on sample No. 2 

MAGNESIUM: Satisfactory 

SODIUM! Satisfactory, eicept for a low.flag on Sample No. l 

POTASSIUM: Satisfactory 

CHLORID£ I.C,: No»results'reportedg 

CHLQRIDE NQN I@¢»= Sample 5 is flagged very high and Sample 3, 9 and 10 are very 
. . M9." U

. 

SULPHATE-I-C-= No results reported 

SULPHATE NON-I~C-= Seven out of the nine samples reported are flagged very high; 
Ranking indicates results are bias high 

.

V 

ACID1TY: Eight out of the nine results reported are flagged very high. ranking 
my_ indicates results are-biased 

TQTAL ALKlLTN1TY= Nine out of nine samples are-Flagged very high, ranking indicates 
results are biased high‘ ' 

GRAN TITRATIUN RLKALINITY1 No results reported 

P"= 
' 

Satisfactory 
_ 

V
V 

SPECIFIC CONDUCTIVITYt Eight out of nine samples are flagged very high, results are 
' ranked biased high ‘ 

COLOUR: No results reported 

REACTIVE SILICA: No results reported 

NITRATE + NfTRITE:- No resultS FEP0Pt¢4 

L0 42



Y ATTACHMENT ‘I 

" 

-- MARCH‘ 19, 1984 

roua LABORATORY NUMBER IS Lq_j§_ 

CALCIUM: Satisfactory 

MGNESIUM: Satisfactory 

SODIUM: Satisfactory. 
_ , 

POTASSIUM: ‘I Satisfactory
_ 

CHLORIDE NONE I .6; : _Sati_sfact0r.'y" 
l V r 

SULPHATET I.C.; N_o results reported? 

SULPHATE‘fl0N-I.C.£ "Satisfattony 

ACIDITY; Satisfactory. on the"5» results reported » 

TOTALS ALl<'Al_.IN_ITY.: Sample No. ll is flagged low, i'n_suffi'ciAent data to assess bias 

GRANTITRATION ALKALINITY; No results reported- 

pl-I: V5*o’u‘tof"9 repdr-ted results are flagged low, ranking. inducates results ‘are biased 
- luw 

_ 

~ 

__ 
-

. 

SPECIFIC. CONDUCT IVITY: Satisfactory
I 

COLOUR: Satisfactory 

REACTIVE SILICA: Saltis-fac’tory
_ 

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

"L045
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V __ S _ Al'TACHMENTl 
. 

.- 
1 mncn 19.1984 

voua LA80RATORY'_NUMBER IS L046 .' ' *
M 

CALCIUM: Satisfa;tory' 1 

MAGNESIUM: j Satisfactory‘ 
'

A 

SODIUM: ' 

Satisfactory, except for a high flag on No. l 

POTASSIUM: ~Satisfactory. 
A >__ 

cnuonrnz x~.c-..= M Now results ’reP°"tEd ' 

CMLORIDE MUN I;C.:' .Samples?3, 5} and 6 are flagged very high, sample 9 is flagged 
~L,v _‘¢< high, results are biased low~ * 

‘ 

4 M 

"
Y 

SULPHATE I;C;: _No results reported 

SULPHATE NON I.C.:liSamples 2, 6,.7 and l0 are flagged low, ranking indicates 
- 

'» 
F resultsiare-biased l0w~ 

A 
‘ .. 

AGIDITY: Satisfactory; except for a very high flag on sample N9.“7' 

TOTAL ALKALINITY: Flagged low on samples l and 10; overall results are~ranked biased 
* _low» . - 

~ 
, _ 

GRAN TITRATIONMALKALINITY: flp results reported “H 

pH: No results reported 

SPECIFIC CONDUCTIVITY# Samples-5, 6,.7; 8, 9 and l0 are flagged very ldw. Results 
- are ranked biased low. - 

CDLOUR: Insufficient data to assess bias 

REACTIVE SILICA: Samples l, 2, 3 and 6 are all flagged very low, insufficient data 
to assess bias '

- 

NITRATE + NITRITE: Very high flag on samples 5, 6,.7; and 9 

' 

1.0 46" _



. »ATTACHMENT 1 
. 

_ 

_ , ¢~;-,~~<, _l 
l ; nnacn 19. 1sa4~ 

Y0UR.LAB0RATORY'NUMBERIIS Lo-451 l.»__ 
“ £"I =3 »l 

CALCIUM:-~ Flagged loll on §amp1§'1 and'9
l 

AGNESiUH:' Samp1es.3 and 6 are f1a99ed low? I'V .,,l 
‘ v 

SODIUM: Satisfactory . 

?9Th551""=.’5aFi5*‘°?°TY ;§y;. ' 

CHLORLDE 1,c;=1g saci=fa¢c¢@y§;~ 

€l'l|;°RIUE' N9" IQC-: Satisfactory 

suLRnATs.1.c.;j Satjsfa¢tory*i,j: 

SULPHATE. NON; I.C . ;i Satjsf§ctory- . 

Acxplrv: No resultsifepdffieqil , 

T_0TAL.AAl.'KALINITY:: >Sati“sf‘actor_y‘,v. except. for high flags, on-Ts‘a‘mp1'el_lO
p 

GRAN TITRATION‘AL_KALINITY':._' No» resi111:s¢ repbrted “A 
H5 ' 

pN:" V Sample 2~“a,nd- 8: flagged '|'ow,.. Saniple '3‘ flagged very ‘lbw:
_ 

SPECIF»I_C'CONDUCTIVITY=-p \lSal1:isfactory,l except" for high result one sample 5. 

C0|;0UR_:;. No results‘ reported: . 

' ‘ ’ 

REAGTIVE ‘SILICA! Satisfactory except for a~h'igh flag on sample-’No. 2-
' 

N_I,'l'RATE» + NITRITE: ~ Very high flag‘ on sample No-. ,7 and h‘igh'f‘lags on sample No. 9 

l L048
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~ MARCH 19; 
voua LABORATOAYANUMBER IS LO49 

ATTACHMENT l l 
1934 

CALCIUM: Satisfactory 

MAGNESIUM: Satisfactory 

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

POTASSIUM: ’All nine samples have been flagged very high, ranking 
.2 ., are bias high

A 

indicates results 

OHLORIDE.I.€.: No results reP0Fted 

CHLORIDE NON I.C-: Satisfactory » 

SULPHATE I.C.: No results reported 

SULPHATE NON I.C,: Samples l, 2, 5; and 7 are flagged very low; samples 3 and lO 
_ are lqw. Samples 6 and 8 are high, data appears to be erractic 

AOIOITY: Insufficient data to assess bias 

TOTAL ALKALINITY: Satisfactory .

. 

GRAN T1TRATION»ALKALINITYr No results reported 

pH: Satisfactory, except for a very high flag on sample No. l 

SPECIFIC CONDUCTIVITY: Satisfactbry, except for a very high flag-on sample No. 5 

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

REACTIVE SILICA:\ Samples l, 2, 3, 7 and 9 are flagged very high a 
6 

hl9h- Ranking indicates results are biased low 
nd sample 6 is

l 

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

L0 49 _

'



» v. 
_ _v.‘;‘ 

' 

v_ 
‘ 

S. ATTACHMENT T " 
~ 

. 

-' 
- MARCH 19, 1984 

voua LABORATORYNUMBVER 1s 1.0 
, 

-. 
'- j . 

CALCIUM; Mo results reported 

"““ 
AMAGNESIUM: No reéulté reported 

SODIUM; . No results reportedv 

POTASSIUM: '_ No results reported 

¢yLQp;p§ 1,¢,;{ Sotisfattory, except for a very high flag on Sample No, 7 

cn|.o_n"1o£»uou "1‘.c~_.,=»' No_res;11’tS reported * 
_» 

'

' 

SULPHATE»I.C.:» Satisfactory, except for a high flag on samp1egNoe_5 
, ~, 1, 

;j"_;i'*j1 }]_Io;suu>_uAn mm 1.-c~.r=1 j N0j.'r"esultst reported" 

. , 
‘"5.-AGIDITY:. ‘No resu11;s "reported ~ 

TOTAL ALKALINITYt No resuits reported L 

GRAN TITRATION~ALKALINITY: No results ieported 

'pH:u. No result; reported» 
' ” 

SRECIFIC'CONOUCTTV1TY:.A No results reported 

COLOUR: No_re5u1ts reported; -

_ 

REACTIVE SILICA: No resuits feported ' 

NITRATE + NITRITE: Very high f1ag on sample Not 5 and a low flag on No. 7- 

L0 5°‘ ' —-ii -1*
_.



YOUR LABORATORYNUHBER IS |.o_§§_ 

ATTACHMENT l 
MARCH ‘I9, 1984' 

CALCIUM: Satisfactory 

IIAGNE-SIUM: Satisfattory 

SODIUM: Satisfactory 

EOTASSIUM: 53115 $f8¢11°Y'Y 

CHLORIDE. I.C.: No results reported
’ 

CHLORIDE NON" I.C.: Satisfactory.
A 

-SULPHATE I.C'.:“ No resul-ts_ reported. 

SULPHATE uou 1.c.= Satisfactory
' 

ACIDITY: Satisfactory 

TOTAL ALKALINITY: No results reported 

sum mmfzou ALKALIINITY: Sati'sf'actor'y- 

pH: Satisfactory 

SPECIFIC CONDUCTIVITY»: No results. reported 

COLOUR: N0 results reported 

REACTIVE SILICA: No results reported 

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

L0. 53



;. ATTACHHENTIV ~ 

-' 
~ 

A 

; men 19, 19a4 V 

YOUR LABORATORY NUMBER IS"LQ;§1; » "_*_3 p;§ -‘ff‘?“ 

cAl.cISuM= satisfactory _ 

HAGNE$IUH:. SatiSfi¢t0fiY’_» l 

. , .6, 
. 

\ ._ _ 
‘ Y 

SODIUM Sample. N0. 3, 51,6, 8 and 9*a11< ‘Flagged very high, Sample 7' h'1gh,= ranking 
A 

‘indicates, results are biased high ' 

_ 

‘ 

V
. 

POTASSIUM: Samples“ 1;" and 5- arehfiagged very; high V. 

CHLORIDE I=.C.:rf No resupltsh reported 

€l'||-QRIDE N9" IA-C-1* "Samples 6, 8,. 9, 'andA10:'-are a'H1‘f1_a'gged¢ very aref '

Y 

. 

' 

_ 

'b'Iased‘low' 
_ 

-S '1- 3 1 1 .. 

$ULPHATEpI--C-I Sa_1:fisfactor:y~ " ‘ ‘S S‘ 

$ULPHATE.NON-I.C,: Mg fg5u1t5 rgpprtgdl 'S 

Aczfoxjyy _Sa1t‘i§'faCto1-§_y,~;._ high‘f1ags. on“ sa@p1,§"hQ§i 103, 

TOTAL ALKALIIHTYS: Hugged" Sainp‘1e‘No." '1:
j 

GRAN TITRATION ALKALINITYB No- resuvl-tS; reported _,
' 

P111 S_ati’sfactory 

5PEC1F1C ¢0NW¢T§VITY= ,Sat‘lsfactory 
_

_ 

COLOUR; V ‘Sample No. ‘IS andA3 f1"agged*ve1"y hfgh and-2. and.84 flagged high V 

REACTIVE SILICA: N0 results repdrted 
u 

' V 

NITRl\TE +* NITRITE-:' Satipsfavctoryl, except. for “a~ very 10w» flag on Sample No.‘ Z-S ' 

T pl-°_5.Le,



mncanm 1 

_ 

men 19. 1984 
voua LABORATORVNUMBER 1s L013; A _ 

- 

S

" 

V 

CALCIUM: Satisfactory 

.’I MAGNESIUM: Satisfactory 

SOCIUNL Satisfactory 

V 

POTASSIUM: Satisfactory 

cuwams 1.c_'.= smsrmary l-

_ 

F CHLORIDE NON I-C-= Satisfactory, except for a high flag on sample 10 _ 

. 
. 

sumum: 1.c-= Sat~i=sfactory~‘ 
' 

' ‘
C 

SULPHATE NON I.C,: No results reported 

V ACIDITY: No results reported ' 

j_ TOTAL ALKALINITY: No results reported ‘ 

GRAN TITRATl0N'ALKALINITY: lNo results reported-
_ 

' pH: Satisfactory, except for a very low-flag On sample no. l - 

. 
SPECIFIC €0N0UCTIV1TY= Satisfactory. except for a very high flag on sample-No. 5 

C 

fi0LOUR= Insufficient data 

REACTIVE SILICA: No results reported 

_NITRATE + NITRITE: Flagged very high on sample 3'and 10 and low on sample.No. 6 

- LO 58



V‘ 
5 

. , , ATTAQHMENT I ’ 

4 

V _ '\2 MARCH 19; 1984. 
youa LAAB0>RAT0RY'NUM8ER 1s.Lo_§g__ “

' 

CALCIUM: '_Flagged high oh samples 3. 7. 9 and 10; overall _r'an_k-ing indicates, results 
._' a_r_e_biased high ~- - ii ~ 1-. MP a 

HA3NE$IUl4= Sasnples 2, 7‘, 9,,and- l0 are flagged very high; samples 1 and‘ 3 are‘ ' 

-A flagged high, ranking ihqigates results are biased high
V 

$0DI:U"=- Samples. l. 1'0. are»flag’g‘ed high . 
‘ 

A 

' 
’

“ 

POTA,SSIUH:‘ All 9 siambles' have been flagged very high, ranki-ng indicatesresulizs are 
_ 

g _. 
~biased1h1'gh' ’ 

A 

.1
A 

CHLORIDE I.G.:- Satisfactory. f 
s V 

CHLORIDE NON I.C.{ ;No.resu1ts reported" 
A’ " 

‘SUI-PHAT5, I.C.:_ Satis>fact0l'_,'y~~ 13v]; 

non; 1.-c..= mi :;¢'su1.:s V reported» 

Acxnmw Flagged high? san;ples- 3T_ahd ‘Ii -_ _

1 _T°TAL-AIKN-INI.T.Y‘=.' Flva;gg_e§i* 'l'ow\-.;on 'sa_'|iiple 9,1-ankiing indicates results arevbiased 

GRAN: TITRATION ALKAL1N‘IfTY:‘_'Noi results reportedj .

_ 

pH: Sample No.;8=is flagged very‘ high, Sam_pl'es’9 and l0 are low 

$PE¢IFI¢‘¢0MBu¢TIvI_TY;=- . $an_1p_le_s 1, 2, 3, 6 and 9 are flagged very low. » Samples “W _' ; 5,. 7, and'8»_a_re; low. Results are biased lowawm H 

;g|_gug,;- .Noi res_ults_reported> ~ 
. A’

‘ 

REACTIVE SILI'CIl:l’ Satisfactory, excpet for as-high‘ flag mrlsaqhple No. 7‘ 

mm: +_umm= Flagged- veryhigh on sample 2; sample 9 is flagged “high 

‘ Lg 60“? ‘ I‘ __ . l‘ ._..._-_'.,-‘- 
_ __ - 

V

~

OW



\
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A‘
x

1

\

A
4 

, .. 
. ATTACHMENTI 

V >.’ " 

., nnacn 19. 1sa4 
youaj|.AsoaAToaY' uunssaa Is" L_0 51 . 

"'~[CALCIUM: Insufficient data to assess bias; gnly 3 results reported
_ 

rHA5NESIUM:s Insufficient data to assess bias, however the 3 results reported are 
"iim 

-' 
' 

satisfactory 
_N 

SOUIUM:i Saple No. 8 is very low, insufficient data to assess bias, only 2 results 
a reported 

Y ___ 

POTA$SIUM:» Sample No. 6 is flagged very high; insufficient data to asses bias 

CHLORIDE 1.6.: Insufficient data reported to assess bias 

CHLORIDE NON.I;C;: Insufficient data to assess bias 5 

SULPHATE"I»C.: Insufficient data to assess bias 

SULPHATE NON I.C,: Insufficient data to assess bias ' 

ACIDITY:' Insufficientdata to assess bias 

TOTAL ALKALINITY: Insufficient data to assess bias' 

em: Tmmou ALKALINITIY: Insufficient am to assess bias 
pH: .Satisfact9ry on the 3 results reported, however there is insufficient data 

. to assess bias" - 

_. ~ 

SPECIFIC €0NUU€TIVITY= Insufficient data to assess bias 

COLOUR; No results reported- 

REACTIVE SILICA: No results reported 

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

. L061



0 A Arrncmasm 1 
- 

» 
» - men 19, 1984 

“ ' 

YOUR LABORATORY'NU'HBER IS LO §g - * 
»

_ 

‘ 

'- 

. »qAL;1uM: Satisfactory, except for a very low flag on sample No, l 
x . 

' 

_ 

'

- 

'HAGNE$IUH:l Satisfactory, except for a high flag on sample No. 6 

SODIUM: Satisfactory " 

POTASSIUM: Satisfactdry, except for a low flag on sample No. l 

_CHLORIDE I,C.;4 Samples l, 7, and 10 are flagged.very high ' 

v_ CHLORIDE NON I§C;: Samples 5, 8, and 9 are_flagged very nigh. ranking indicates 
- .a- 

. ’] 
‘ results are bias high» 

V 
_ 

’ ,' 

' SULPHATE 1;C.: .Sa§isfact0fiy'
_ 

' 

' 

I SOLPHAlE NON I¢C-: Flagged very filgh on samples l, Q and 3* j ‘ 
_ 

H‘ 

ACIOITIY: Flagged~ very lay or; samples l,-2, 5 'an‘d6'. Flagged lowpn samples 3
J re 

Q _ and 8, ranking indicates bias-lou- _, .v ~ 
g 

j
- 

I -TOTAL ALKALINITY: Flagged very-high on samples 2, 3;'8 and l0; Rankihg indicates» _'- ' ~ bias high ' L 
' 

'

. 

GRAN TITRATINOALKALINITY: No results reported 

pH: Flagged very high on 5 and l0. Flagged very law on*9 and ldw 0n.Mo,v7;.data» 
- are erratic ‘ 

. 

’ 
'

- 

SPECIFIC OONDUCTIVITY: Samples 3 and 6 are flagged very low, sample 2 is low 

COLOUR: No results reported '

\ 

RERCTIVE SILICA: Sample No; 3 is flagged low, ranking indicates results are bias on ' 

NITRATE + NITRITE; Samples l and 5 are flagged very high, sample 6lis high- V 

_ . 
s 

Lo 52,,
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ATTACHMENT 1 

, 
~ MARCH 19, 1984 

voua |,AadRAToRv'uuMasa ISALO ea‘ '

, 

CALCIUM:i Elaggfid very low on samples 3, 7, and 9.rahking indicates results are » 

. as. ow ‘, 
S V - A 4-~\ - 

MAGNESIM; Satisfactory, except for a low flag on sample No. 9 

SODIUM: 
_ 
Nd samples are flagged; homéver, rahking indicates results are bias lmu 

pgfhsslun; Satisfactory '

' 

CHLORIDE I.C.: Satisfactory 

CHLORIDE NON I»G.:" aSatisfactory 

_SULPHATE I.C.: _ 
Flagged high on sample l and very high on No‘ 3 

SULPNATE NON I.C.: Flagged-very high on samples l; 2 and 3 

AOIOITY; Satisfactory - 

TOTAL.ALKALINITY: Flagged very.high on samples 2,a3, 5, 6 and 8 and flagged high 
' 

_ 
on l ahq l0 ’ 

GRAN TITRATION ALKALINITY: No results reported 

pH: Samples l. 8 and l0-are flagged very-high, sample 2 flagged high
_ 

SPECIFIC CONOUCTIVITY: Sample 2 and 3 are flagged very high, sample 5 and 6 very 
r_ 

» 

_ 

lug ahd saple_8 is high, Oata appears to be erratic 

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

REACTIVE SILICA:a Flagged very highon sample 2, 3 and 9; insufficient data to , 

- assess bias . 

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

LO.§3



YOUR LABORATORY NUMBER"IS-L0 54 
_ 

,e 

Y ATTACHMENT ‘I " 

MARCH 1'9; 1984 

cA|_c1uM;-_. Sample 7’ 'is- flagged very low and samples, 9; and ‘I0 10w 

fiAGNES‘I“UM:' ASai:isfactor_-_y-,’ except ‘fora high flag” on samp1e- 1‘ '~ '
' 

-S_0DIUM;~ Sat-ijsfactoryj 
A

’ 

POTASSIUM: Samples land 2' are f1,agged’very1ou_; samples 3, 6‘, 8 and’ 9 are low; 
_ 

, V . Sampies 7.and 10 are very high. Data are erratic,’ 

CHLOR_ID_E Ig.aC.;' Satisfactory ._ . 

L 
. 

> -- 

CHLORIDE NON ;,c;= no resu1:s reported f
‘ 

SULPHATE IT.C~.:. Satisfactoryi ‘_ 

SULPHATE NON=I.C_-:* TN.0-results-»r=eporte,d» 
_

A 

ACIDITY‘:". Sati sfactor-_y> ' 

TOTAL ALKALINITY: Satisfactorry * 

'_ 

GRAN TITRATION»ALJ(AL_INI"TY: Np ‘resu1'ts_reported
V 

pH:Y Satisfactory -A 
7 ‘ ' ‘ 

SPEGIFIC'CONDUGTIVITY: .Satisfactofiy_ 

COLOUR: Nov results. reported 

SRSEACTIVE SILICA: No results reported 

NITRATE + MI-IRITE: Very" high on .samp1es 7 and '9 

go s4



.. J ' 

-»

,

~ 

_ .A _. fATl'ACHMElll' '1 

* " mncu 19, 1984 
Vvouk |.AaoaAio|_zv'uuMasR _1$ I.-0§i_ -

‘ 

CALCMM: H. Sample NoA._5' is flagged verylow; sample No. 6* is flagged very high 

MAGNESIUM; - Satisfactory; except for aj very, low flag on. sample No. 5 , 

»SODlUH: Satisfactory, except for a lows flag on sample 5-
V 

POTASSIUM; Satisfactory, except foria: verydlow flag onesample 5
S 

cuuoalnz»-‘x.c.i;.,,.$etiSf§c~t§ry:. 
' ‘ 

.;.,v{o.-eh¢s*,rei;¢.¢;¢i 
_ -_, 

‘ ,_~_,‘ . . g _ 

7 15,?” _ 

. . 

“ 0 

"_l ‘: (- 

‘L. 
-. mhfv 

SULPHATE1 I.C.‘>-If Sfatisfactoryi
' 

“ 
'fSUL3PHAT£~N_0N‘ 'I.C;:* ~ No resultsgreported: 

ACIDITY: Flagged low" on samples 5 and-9' 

TOTAL ALKALINITY: j 
No resulits reported 

GRAN ‘l’.ITRATlI0'N ALKALINTTY: No results reported _ 

pH: Flagged very high on sample 5 ahd high on sample,-81 

SPECIFIC CONDUCTIVITY: Flagged very on samples 5 and 9 

COLOUR: A No results reported 

REACTIVE SXLICA: No“ results reported
_ 

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

"'U‘ 

LO 66
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III: GLOSSARY‘ OF 

Refe_rence:' 1983 ASTM Volume’ 11.01 water Se>c~ti.on L1, pg 134210-83



GLOSSARY OF TERMS USED IR-"THE 

EVALUATION OF IRTERLABDRATORY RESULTS 

Satisfactorz: Quite-acceptable, "good results". _< 
_ __ 

_

_ 

Etratic: , A set~ of results fore a given characteristic _is deemed 

erratic when both high and low flags are assigned.' '1 .‘ 
,

S 

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

swhen» it‘ has demonstrated~ the ability ton perform .adequate1y= and 

produces an extreme result or results. ’Fbr.an example; consider this 

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

#24;_1‘ “ 1 

1 
is - - 

' .-~ ' 

, . 

Sample No..’ Reported Va1ue_’ Median ' 

- Difference 
I I "'p 

_ 

v 
-' 

. 1--,5 

O0\|mu\J,~u|qq-_- 

wmwéw 

I 

O

O 

W 

1‘v'v I Ui
9 

-_ 1. 
’ 2'1". » -,1 

3 ,’ 01- 
, 

1 w 218- 
A

s 

_> 
_ . 

- 8. , 1’.9 ‘- 
- za za- 0 _ 

' 
' 

1_s-1:. 
- 11‘ 

_ 

41> » 

- 9» 2-31 2-31.11 t—-.7
‘ 

_. 
"10. -A 16 .1 15- . 

_ 

1- -
' 

1 

‘ 11 - as - 3s.a 
15 

l"hI 

O

O 
QQ 

- 

A‘ 12 1 

_ 

1 1s».7" 
_

- 
13 1 5.8, 1 59 — 
141 ~ 1-=10 90 20 

Given the excellent results obtained on samples‘ 1 through: 13; the 

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

control. J 
' 

Q t 
'

V "
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H; 

_'ll: 

Lower 

Error; 

A set of results is said to be biased when the set exhibits a 

tendenicytopbe either higher or lower than some standard — the 

standard which has been used in the analysis of our studies 

thus far has been the performance of" all other participating 

laboratories. The ranking Procedure employed in testing for 

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

by Round—Robin Tests from P;,e.¢ision__ Measuprement/H and 
' 

I 
‘V, an my Editor, mas Special Publication 300 -s Calibration . . 

_ p 

Volume 1,,_U.S. Government pPlt-inting Off-ice, Washington, D.C., 

1969. _v_ln this paper, Youden establishes the rationale for 
eva-l'uating_'laboratories' performance by ranking results. In 

-ouriuse of the procedure there is about It chance in 20’ of 

deemingnia set'of1 results: biased when in fact it is not, that 

i3‘, ' 

.

I 

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

was possible due to no response of the instrument to the 

sample.’ i The "W"' is preceded by the smallest determinative 

division that can be used. in» the uni-ts used in reporting‘. 

The "'1'" code is used with values between the Criterion of 

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

commonly thought of by many as the limit of detect.ion._ 

limit’ for Use o.f;j_Basic Assceptablte Error, Basic Acceptable 

and Concentrat ion Error Increment : A 

These t-terms define- the acceptable difference from the median of 

results (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 limit -for use of basic acceptable error 

l 
- the» basic acceptable error is ‘used to determine the ‘range of 

acceptable‘ deviat1i,on_s. 
_ 
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limit ~_gQ;§ :\._1lSev€_j>O‘f_ basic 

accceE"t"ab1e error" has been set. c¢¢b1o-I ug/I; and. the basic 

accept-ableierror is 1.0" ug/L, if a target (median) value for a 

sample is S ug_/L,~ then‘ any reported re_s_u1t,w»i.thin'_the range 5 t 

"1-.01 ¢;1.4.p~ to" Wuld" be considered? acceptable. ‘ 

._ U .V ’_ 
_‘ 

Si'n¢e:, ]for‘n,-almost - all substances iite 8PPe§ft8 that t-he 

va-ri,l_ab;i_-1i.‘t)'r_ of resultsrflincreastes in ' concentration," an! allowance‘ _is- 
maae--' ef5{'_'"‘¢het incirheasedli \£rar_l1.?a_bj;';lity.l fllflor 

l 

':§1Am§'_e< '_s;mp1'¢; __{w11¢;¢t target 
values are!‘ above.-r the-' loiwer limit for-»"ujs_el of basic acceptable error. 

The a'l1owau‘ce1 i8.V8dded"'_;tO1 the basics acceptable» error-, and -it is 

calcu-»la'ted» by m_u‘l'tvipl-Ving the c'_og1cent,ratvion~'error'increment by» the 

differencefl between) he__ tar'geft_._' value landl the=- lower elimilt for use oi 
basic acceptable error, 

V 
_ 

" u 

_ 
_: 

‘ 

, 

- 

_ 
_. 

-For example: as target value for a-" sample is 1g/Ls,, and 
_t1A1e-" 1.ower"'--l‘in_z'i.t* for‘ use of.‘ basiecfl acceptable error is‘ 10 

ug/i:., the d"1'.'fference bet-ween chem-<i1‘s 21' — 10; = 11 pg/L. 

.Mul’tin'lying; the difference by-' the concentration increment ,. 
11' ugh/L x. 0.10‘, gives? 1.11 ug/L to determine» the acceptable 
difference" 21,0 1- 2.11 or 18.9 to 23.1,=\g/L would; be 

cons"idered~accepta_ble and would not be flagged. “



' 

_ 

In general, the values chosen for the basic acceptable error 

and the concentration error increment are selected so that several of 

the participating laboratories will have demonstrated the ability to 

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

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

_ _ 

_Ela§% A result is flagged high H when its value is greater than the 
V‘ median (target) value plus the acceptable difference but not 

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

l-Siatimes thei acceptable difference is flagged with »VH. 

Similarly, a result less than the median-minus 1,5 times the 

xaacceptable difference is flagged L a lower result is flagged 

Acceptable Difference or Acceptable Deviation: V 

The absolute values of the maximum difference between a result 

and.the target value which will not be flagged.


