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.EX§¢utive S11mmarY_,PPQC 25'35 

Under the auspices of the Prairie Provinces Water Board, a quality 
assurance program was initiated for assessing and improving the 
comparability of water quality data generated by the Federal WQB ‘ 

Calgary Lab (ECS) and the Alberta, Saskatchewan and Manitoba provincial 
laboratories. 

In the first phase of this program, interlab studies are designed 
and conducted bi—monthly on some 40 parameters involving some 100 
analytical procedures. 

.

u 

Twelve studies were sent out in the period of September 1984 to 
August 1985. These studies dealt with the analysis of trace metals,- 
major ions, nutrients, and physical parameters in spiked water samples. 

A number of key analyses were identified to be out of control and 
subsequently brought to the attention the the '1aboratory managers to help 
improve the quality of the data and to alert them to re~eva1uate their 
internal quality control.



* , A » Sommaire, etudes de controle de la qualite des provinces des 
Prairies n°5 25 5 36 (sept. 1984 — aofit 1985) Métaux 5 l'état 
de trace, ions majeurs, substances nutritives et paramétres 

' physiques dans les échantillons dopés. H. Alkema. 

SOMMAIRE ADMINISTRATIF 
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vSous l'egide de la Prairie Provinces Board, on a lancé un programme 
d'assurance de la qualité pour évaluer et améliorer la compatibilité des 
données issues du laboratoire de la Direction de la qualité de l'eau du 
gouvernement fédéral 5 Calgary (SCE) et des laboratoires gouvernementaux 
des provinces de l'Alberta, de la Saskatchewan et du Manitoba. 

Au cours de la premiere phase du programe, on a mené tous les deux 
mois des études interlaboratoires portant sur une quarantaine de paramétres 
et une centaine de méthodes analytiques. _ 

fl)\ On a procéd 5 douze études pendant la période allant de septembre 1984 
aiaofit 1985. Ces études ont eu pour objet l'analyse de la teneur en métaux 
5 l'état de trace, des ions majeurs, des substances nutritives et des 
parametres physiques dans les échantillons d'eau dopés. 

On a constaté qu'un certain nombre d'analyses clés n'ont pas donné 
les resultats escomptes. On en a informe les chefs de laboratoires 
concernés pour les inciter 5 améliorer la qualité de leurs données et 5 

reviser les méthodes de contr8le de la qualité internes. 
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This report summarizes the PPWB interlaboratory quality control studies 25 
and 26, for the months of September and October, 1984. These two studies 
dealt mainly with low and medium levels for trace metals, major ions, nutrients 
and Physical parameters. 

SAMPLE PARTICULARS 

Two samples were for trace metals and three were for the remaining 
parameters. The five samples contained the following Parameters: 

PP25 — Sample l ~ 125 ml, D/A * of trace metals (3% HNO,) 

Sample 2 - up to lL, major ions etc., stored at 4°C 

PP26 * Sample 3 - 1L, S/E * of trace metals (0.2% HNO,) 

Sample 4A- up to IL, major ions, etc., stored at 4°C 

Sample 5 ~ up to 1L, majOr ions, etc., stored at 4°C 

DATA ANALYSIS 

Routine analyses performed by each lab were reported on the report sheets 
submitted with the PPQC samples. All of the data, combined data and their 
resulting statistics are presented in Tables 1-5. This is the final 
summary report. Preliminary data sumaries were sent to the reporting 
labs to provide immediate notification of anomalies. These summaries were 
.sent on October 29 and December 27, lS84.' Labs reporting data between 

* for definitions see Appendix 1
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these two dates were notified of major anomalies by telephone. To 
rectify any errors in compilation of data summaries the labs were given 
three weeks. 

Data for each parameter were accumulated under a "combined" method code 
ending in 2Q_or 22. ~Under these codes, data for each parameter were 
combined for statistical comparison. 

PERFORMANQE INDICATORS 

Deviant results, those greater than 10%, are circles in the data tables 
and a Z deviation from the mean is noted in the comments. Flagged 
results, those with an L_or 5, are not used in the statistical calculations 
Performance indicators are fully explained in Appendix 2. 

COMMENTS ON LAB PERFQRMANQE 

High coefficients of variation (incomparability) were observed for 
ammonia and for Cr by SE. For a new sample from Saskatchewan, there 
may have been nonhomogeneity for TKN, N03—N0, and ammonia. 

- Individual lab deviations are listed below: 

Lab 1 * a high result for Cr by DA, 212 ' 

— a low result for MD by SE, -30%; S04 -11% (R)* 

Lab 2 9 a low result for Cl, -19%; and high for Na, +11%"
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_Lab 3 — a low result for Cr by DA, 17%; Al by SE, 70% 
- a high result for Cd by DA, +14%; DOC, 41% 

Lab 4 — a high detection limit (HDL) for ammonia 

Lab 5 * erratic rejectable conductivity results 3(R)*,—55%, 

+32%, —96% 

- a high result for F, +31% 

Lab 6 — a high result for Al by SE, +1l0%; Fe by SE, +39%; 

Alkalinity, +14%; K, +23% (R); and s04, +24% (R) 

- a low result for Mn by DA, -16%; pH, F92 and -17% 
~ a high bias for Mg +16% with 2 (R) 

- an HDL for TKN and Alkalinity 

Lab 7 * a rejectable result for S04, -83% (R) 

Lab 8 - a low result for DIC, -15%; Al by DA, -30% 
— a high result for Co by DA, 14% 
— rejectable results for Turbidity 2(R); DOC, 600%(R), 

24oz(R) and K, +15%(R) 

e an HL for Cu by SE, Zn by SE and ammonia 

PPWB labs average number of anomalies per sample is 7/5 

R= rejectable by Grubb's procedure for statistical calculation



Appendix I 

Definitions of Types of Metals Analysis
' 

l. D/A - Direct Aspiration 

Without sample pretreatment; samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon) 

Plasma (ICAP or ICP). Standards should contain the acid equivalent of 

the sample. 

2- S/E - Code for low level analysis. 

Analysis is presently carried out by one of the following 

methods: V 

l. Solvent extraction sample concentration followed by AAS. 

2. Digestion and concentration of aqueous phase followed by ICAP 

3. Digestion of aqueous phase followed by ICAP, 

4. Graphite tube (flameless) AAS.
A
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Performance Indicators 

l. Unacceptable results are circled. A result is deemed unacceptable 

when it deviates more than l0 percent from the mean result. Near the 

detection limit a greater deviation is usually allowed. Presently, 

deviant results are mostly compared to the mean of the parameter in the 

study, but may also be compared to a mean value from a previous study if 
it is available. In the future, the design values will be known for 

certified reference samples and an absolute comparison will be made. 

when there is a high % CV or when only a few results are reported for a 

parameter and a previously analysed mean is used, a footnote will 

indicate the previous mean. 

2. when a high detection limit occurs, compared to the other labs, 
this is marked with a "HDL" to indicate lack of comparability. 

3. In the case of systemmatic anomoly. when two analyses of a 

parameter have the same % deviation from the mean, this is noted by 
the word "biased" high or low. 

4. A percent deviation is written to show the severity of the 
anomoly. Generally the comments indicate differences from the mean 
above l0%. 

5. The R flag beside a result in the tables or in the comments 
indicates that this result is an outlier according to Grubbs* and is 

rejected in statistical calculations. 

* Reference: Frank E. Grubbs, Technometrics, l969, P.l
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AND PHYSICAL PARAMETERS IN SPIKED SAMPLES 

bl? 

H. Alkema 

Hatch 1985. 

AND 
NWRI 
CCIW 
Burlington, Ontario



This report summarizes the PPWB interlaboratory quality control studies PP 27 
and 28, for the months November and December, 1984. These two studies dealt 
with trace metals, major ions, nutrients and physical parameters. The levels 
were mainly low. 

Sample Particulars 

Two samples were analyzed for trace metals and three for the remaining 
parameters. The following is a breakdown of the five samples: 

BPHB 27 - Sample 1 - 125 ml, D/A * for trace metals (3% EH03) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

PPWB 28 — Sample 3 - 1L, S/E’* for trace metals (0.2% HN03) 
Sample 4 - up to 1L, major ions, etc., stored at 4°C 
Sample 5 - up to 1L, major ions, etc., stored at 4°C 

* for definitions see Appendix 1 

Data Anal!‘ sis 

Results £or routine analyses were recorded by the laboratories on the report 
sheets provided with the PPWB samples. Submitted results were tabulated for 
each parameter, first for each method reported, and then for all methods 
combined. These data, and their resulting statistics are presented in Tables 
1-5. Preliminary data summaries were sent (January 9 and February 6, 1985) to 
the reporting laboratories to provide immediate notification of anomalies. To 
rectify any errors in compilation of data summaries, the laboratories were 
given three weeks. The results from one laboratory were received after the 
due date, but were included as a courtesy. 

performance Indicators 

A result which deviates more than 101 from the mean is circled in the data



J 

tables and its value is noted in the comments. Results reported with an "L" 
(less than) or flagged with an "R" (rejectable) are not used in the 
statistical calculations. Performance indicators are fully explained in 
Appendix 2 of the previous report dated February 1, 1985» 

Comments on Laboratory Performance 

A high coefficient of variation (incomparability) was observed for Cd by DA. 

Individual laboratory deviations are listed below: 

Lab 1 

Lab 2 

Lab 3 

Lab 4 
Lab 5 

Lab 6 

- a low result for Fe by SE, -301. 
- a high result for Si, +121; and +151 (R); DOC, +141; and 
TP, (R) at Detection Limit (DL). 
- a low result for Ni by SE, @301 (R). ' 

9 a low result for Ho by DA, -611 (R); and Pb by DA, -171; 
— a high result for Alk, +111; Cu by SE, +181, 
- high results for S04, +121 (R); and +1601 (coloured 
water) 
- no anomalies 
- a low result for DOC, -501; and N03+N02, -131; 
- a high result for F, +351 (R) 
~ a low result for Hn by DA, —l31; Fe by SE, -301; Cr by 
SE,-421; and Pb by SE, -551 
- a high result for Al by SE, +321, and Mn by SE, +741 (R) 
- high results for TKN at the DL, +1001 and +391 
- high results for Hardness, +211, and +4001 (R) 
- a high result for DOC, -601 (R); NO3+N02, +b001 (R) 
- erratic results for Na, +2601 (R), +901 (R), and +401 
- erratic results for Hg, +2101 (R), +191 (R), and 10001 (R) 
- a high results for S04, +3001 (R); Cl, +2401 (R); and 

C (R) = rejectable by Grubb's procedure for statistical calculation



N1-103’, +187. 
- erratic results for Ca, ~38% (R), +74% (R), and @17% 
- a low result for pH, -11% (R) 
- high results for TP at the DL, +2001 (R), 80% (R) 
- a high ionic balance indicating gross errors 
- a high detection limit for Alkalinity, S04 and K. 

Lab 7 - a high result for Turb, 200$ (R); and S04, +1201 u 

(coloured water)
4 

- a high result for Al by DA, +12 Z; Cr by SE, +521 
- a low result for Zn by DA, -21%; Ho by SE, -30%; Cu by DA, 
-36%; and Pb by $2, -457. 
- a high result for Turb., +1001; and DOC, +4001 near the DL, 
and +30% 
- a high detection limit for TKN, NH3 and Al by SE. 

Lab 8 

PPWB laboratories average number of deviations per sample is 2,3 

(R) = rejectable by Grubb's procedure for statistical calculation



Appendix I 

Definitions of Types of Metals Analysis 

l, D/A - Direct Aspiration 

-without sample pretreatment, samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon) 

Plasma (ICAP or ICP). Standards should contain the acid equivalent of 

the sample. 

2. S/E - Code for low level analysis. 

Analysis is presently carried out by one of the following 

methods:
_ 

l. Solvent extraction sample concentration followed by AAS. 

2. Digestion and concentration of aqueous phase followed by ICAP 

3. Digestion of aqueous phase followed by ICAP. 

4. Graphite tube (flameless) AAS. ’
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' This report summarizes the PPWB interlaboratory quality control studies PP 
29 and 30, for the months January and February, 1985. These two studies 
dealt with trace metals, major ions, nutrients and physical parameters. The 

4 ‘levels were mainly high. »

I 

p 

Sample Particulars 

Two samples were analyzed for trace metals and three for the remaining 
parameters. The following is a breakdown of the five samples: 

PPWB 29 - Sample 1 - 125 ml, D/A * for trace metals (3% HNO3) 
Sample 2 - up to 1L, major ions etc., stored at 4°C

_ 

PPWB .30 — Sample 3 - 1L, S/E 
* for trace metals (0.2% HNO3) 

Sample 4 - up to 1L, major ions, etc., stored at 4°C 
Sample 5 - 125 ml, D/A for trace metals (0.2% HN03) 

* for definitions see Appendix 1 

Data Analysis 

Results for routine analyses were recorded by the laboratories on the report 
sheets provided with the PPWB samples. Submitted results were tabulated for 
each parameter, first for each method reported, and then for all methods 
combined. These data, and their resulting statistics are presented in Tables 
1-5. Preliminary data summaries were sent (March 15, and March 22, 1985) to 
the reporting laboratories to provide immediate notification of anomalies. To 
rectify any errors in compilation of data summaries, the laboratories were 

_ 

given three weeks. The results from one laboratory were received after the 
due date, but were included as a courtesy. 

performance Indicators 

A result which deviates more than 10% from the mean is circled in the data



- tables and its value is noted in the comments. Results reported with an "L" 
(less than) or flagged with an "R" (rejectable) are not used in the 
statistical calculations. Performance indicators are fully explained in 
Appendix 2 of a previous report dated February 1, 1985. 

” Comments on Laboratory Performance 

A high coefficient of variation (incomparability) was observed for NH3 and 
Turbidity. In general, there was a good improvement over the previous study 

Individual laboratory deviations are listed below: 

Lab 

Lab 

Lab 

Lab 

Lab 

Lab 

a low result for Mo by DA, -15%; and DOC, -33% and -707 
a high result for Al, +53% - 

a high result for Cr by DA, +17% 
and biased high for Si, +16% (one R) 

a low result for Si, -26% 
a high result for Al by SE, +25% 

- low results for DOC, -27% and -41% 
- biased results for DIG, +1001 (two R's) 

a high detection limit (HDL) for NH3. 

no anomalies 

a high result for Ni by SE, +22%; and Pb by DA, +13% 
high results for Total P, (two R's) 
biased results for K, +50%, (two R's) - 

a high result for TKN, +75% , possible HDL 

(R) = rejectable by Grubb‘s procedure for statistical calculation



- erratic results for Mg, -32%, (R), and +12% 
- a low result for Na, +32%, (R) 

Lab 7 = high results for Total P (two R's) 
- a high result for N03-N02, +15% 
— a high result for Ca, +16%; and Turb, +150% 

Lab 8 - a high result for Pb by DA, +53%; and by SE, +32%, (R) 
- a high result for Mn by SE, +10%; and Co by SE, 19% 
- erratic results for K, +16%, -19%, (R) 
- a high result for colour, +200%, (R) 

-‘an HDL for TKN, F, and Al by SE. 

PPWB laboratories average number of deyiations per sample was 1.4



Appendix I 

Definitions of Types of Metals Analysis 

l. D/A - Direct Aspiration 

without sample pretreatment, samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon) 

Plasma (ICAP or ICP). Standards should contain the acid equivalent of 

the sample. ' 

2. S/E - Code for low level analysis. 

Analysis is presently carried out by one of the following 

methods: 
i 

l. Solvent extraction sample concentration followed by AAS, 
’ . 

2. Digestion and concentration of aqueous phase followed by ICAP 

3. Digestion of aqueous phase followed by ICAP. 

4. Graphite tube (flameless) AAS.



'6 0.. ,_ L4} 

4, @9 

DATA 

SUPHARY 

PRAIRIE 

PROVINCES 

0ND 

INTER 

REGIONAL 

QUALITY 

CONIROL 

PROGRAM 

Q-..-no-Qua00-0‘--IQ----‘--004--IQ-I--------------‘-"---' 

DKTEI 

01/01/05 

DISTRIBUTED! 

07/01/05

0OZ 
STUDY 

‘*1 

Tfiflbé 

CF.N 

0/A. 

METALS 

TRflCE 

TEL D0 CR 

0.270 

:$—l.J Q<\ :¢uu Qmydt Q -"J 4% I- 

2H00# 

ca 

to 

AAS

0 
H5/L 0.3 

" 2 

UH £0 

2.050 

~z> I mpu I ' m<m4 mztx M¢OQ N>Q2 
NF! 
0 I GIN 

-J Q‘ I-O 
v-IX 
FIIJJG--J 
F! <\ M 

k '9 DU 9 "5 NSHI N 

4m ,1‘ an nu dpq 0| on ax 4 mumx N n_<u - ~><z N 

QJO. <<> v-0-O 
v-IO.-4__| ch-.3 W 
If! X 0 
I\I3I-II: N 

050 

#§> " 

0» QOL-I Db(\ n 00 
l\|>t-It 2. 

99 
HINUN BINEO

L 
AL QQ Q\DOQQ 

0 Q 0 0 0 MNNNN 
o;=\ MJQQ w<Ot 

5' . 

.s:3 ll :1 
‘ will-ll-I ' 

M 1\ f 
‘M

. if I0 H6 

"PLEO 
‘warn 

3306 

kl 

UFRQS 

SE 

OX/EP 

NW1 

IL 

3.00 

SPIKEO 

S0 

Fl

N 

SIMPLE 

yn 
fi¥%m 

AIS 

OI 

HGIL 
QQ Q _ cc 0 : NN N 

D FIIVPIQB 4J 

.2700 

.3200 

"Q
. W$ _ an Q Hwgm ‘IOU ~ mu
2 

2.3000 

2.2000 

2.3000 

2.0500 

OH 
\O,v'I Q 
Hl\\ III 
QQIIIIIIH 
n 0 I 0 

2.0000 

3.0000 

mm - 

Ifllfl Ha 
RIIIIU 
Q CN k. 

29$: UM. 

2000 (BAH gmwu MID 

L. -V z
" 

_ _ .__z . ~--- -".1.-',,..,..._ ... ‘. , _.-an - 

XTHL 
DR -7 Oh] J 

VD I/5\ Olfldg NIL< 

-I 
<fl.L|J 
I-_<U. HOO awn; 5 \ 

\'Ot|.l><O 
“IILIBD 

MO mm! uz; MZM @004 5\ZZ\ m<Ow Ntuz
4 m< PG v-IX dun; M'&\ mzuw 

I\_|Xl-1I-

3 I-4 4'XQ cw J p m\ mZ<Q Nzqt 

#1: 
I-_<I 

v-IOI-7 
vii-bl-| O \ mzxu I\lIU\= 

fi3°?81AL 

ICQP 

[A 

HGIL 

UN 

IO DUI 
I-IZIJ 

OIZI-I WOO-‘J O‘I$\ JIOQ NUO I 

-I Q‘ iv-Q FIX 
SIIUG.-I M <\ 
5533

3 I-Q 
glilfi 
Mill 
-1'84 NO‘

S NHL 

all F€U 
FIPQ III = 1 JUXU NOWD

OGJ 

Ifl 
F.!'0f0 
I 0 Q 

Viv-0'0

I
I 

Q-I
0 

1'0 

Q O 

PI IONQ§\D mumnm 
0 0 0 _0 0 Q9995 

0.28 M26 

I ll 
I II NO NN 00 Q5 

0.30-- 

0.233 

QN NM 
0 0 0 9% 

%I_33 
0.33 

I II 
I II IDS ,"H QC no 

::: :

0 

UNMUQ 

I ) 

"3%€§ 

zle 

101000 

Q0 47¢ ON’ wow OQI 9. 
0261 

QH QJ Nd 
.2 5=%- 

ad ms he I Mao! IION 

03000 

.3330 

QM BO =N MONN 
O O O O 

' G‘ 

97

0 

3' ~$ W?’ Q 0 
1& 

.2900 

MEAN 3E8‘ 

2$3° 

uesi 

vami

3

4Q 
.d=8 8 ow J W W\ NB 

0 0 NZC “Id

A <aH 0-<2 I
| .-aqu 

fil—v-4.1 Q \ N 
fly-at '3 ~ N ZU.\.D 1'9 

-I4 CQI-I h Z MO gr-Q._l Q <\ smug NZHI 
1.100 

Cl 
P-u-JO JZO 

O"<|-1 OQDJ O'*Ot\ NQQQ N OI; 
0.97%

1 
""9"! OQI 
Ffv-41'!

4 me we "F auaa -n <\ w ~ouu - Nuwz H 

II II II II 

faun ll no qxc an 0| qm 4 n mx u ~o<w v wuqt w

J §Q° P“ H99. 
I40-I-I-I : \ Q

0 

-I <<D 2°"O Qbla 91§\ MOOU 
NO!-012 

0.97% 

-Ill. 

ME“ 5 3pm“ 
H \ 
_§8§¥
- 

1.11- 

- n = um zu ozp 
$221 auqg N Q 

Ila N 
H.-OH:-IQ 
Q I I I 

Q-IQ-Q1-Iv-"II 

dq 
I-UO I I I 

vii!‘ I I I 
v-IIAI ' 

I0, QC‘! N GU05 I NIL": H 1.07 

Q IIUNIQOQ C 
-J 

. . Nmm¢Mfl“1 , ) 

QB an ms N9 . OIu 5.7 

1.2aun 

1.1000 

=aO =$ QQO COO 'v-IO 
1.076 

1.1000 

1.1000 

1 

.9700 

1.1100 

co :0 N =~ @ wage CID. i Nd 

BO 
IINII 

1.13 
.09 

0.1 

000 >GJ MPG GM, 
KEEN STU. RELQ DES.



.3 

3
0 

TAL 

la 

2XT8L 

CAP 

AAS 

DA 

ZN 

HGIL 

' *4 

MO PW”-i-0-] Q \ ctxw MNMD 

TOL 

QP 
ZN

n QHQJ O u\ Q2 O MN t 
WA. 

kL$ 

23999 

COPPER COMBINED 

HDIL 

CU 

DATA 

SUFHARY 

PRIIRXE 

PRDVINCES 

AND 

INTER 

REGIONAL 

0UOLIIY 

CONTROL 

.0GRflH 

ORTE! 

01/01/85 

DISTRIBUTED! 

07/01/85 

TRACE 

MET 

L 

L 

BL 

HG 

PP 
. -I Q1 FD ax qua- M_<< @500 Nout 

$33391 

nus 

on 

HGIL 

TA 1P CU HOD dbHJ 5 \ 033$ NOU3 

09 
TOTA 

IDAP 

IL 

CU

Q O: NU. 
. 

J: 
.9?’ QQDJ @H:\

N 9 = 
' J mu hfl #8 

.5 M: Z 3~3u NZHZ 
sruov 

srrxzo 

saqgmg, 

‘- 

Z8307 

NI 

Eurlt 

nwsem 

1P8uE

1 
@112) 

SAMPLE 

fl _

G44 

0 3182 

I II Nu nn 99 ca 

0.31-- 

0.300

a wnucq NMMMN ~~~e9~ §§§§¢ 

0.21 0.28 

I ll |- ll ea Mn II 59 

u.:n'f 

0.260

€ Q N dNMNN cocoa 
#104‘-F-011 

ll ll ll ll 
‘

eOd 

1.22 

uunwe 

§§ QQ N5 | M590 000 §§ 

.3100 

.3000

\ 

Q@ QR QH 
NIQQIGI 0000Q 

90 

QM mm if NEN on 
20. 

on G6 ca O meal ‘Q. Q5 

.3000 

.2600 

3P’ H M Q5", N§@~ 0000 fllflfl 

1.5000 

1.2200 

§¥6” 

0
v 

REL: 

s§oZ 

ass. 

VAL.

J 
: O QOQQ QPOJ 5 H\ GD JO N6 

0.230 

20 Dwb ZZZ 
wmo-4 m>mJ OJI\ am NOOQ no Jtut :8
J G4 »O ll ll #8 ll ll awn; D ¢\ h N906 0 #ZHt 8

4m _»< 0| no wxn 0| an =w 
F! ~04 ¢z<: ~

S G/L 
.3

J <10 >42 Ill I HOD lll I HhHJ Q \ M (VQXQ I ::m: Q

J Q O bl! @O< ObQJ O H\ NQ Q #8 I 
3.960 

IO SUI Ell VI MFH @Z@J @NI\ OFQQ MUD: 
0.50--

4 as hfl ax QUEJ nvcs 9:00 NH/Iii: 
a.su"

J Q. ~§3 3! ll cg; 4 n :n\ 
S558 M 0.50

O HZ .2ZN O H Q QMQJ flNNdfl MN HHHMM Q O 00000 
WI Q GBBCQ 

"2 
.5’ ll 3 

3“%< @200 MNHZ 0.35 0.31 

ID 232
J 

.2300 

NQ QN \l\ QQ vi 701650 no-0 
~T @3- 

0.7000 

1.3000 

M.5000 

3.9600 

.5000 

.332 

.5500 

.5000 

G3 NQ GB MB
0 

21513 

'33 
ale 

"Ell STD. 

D 
V0 

lilo 

5:00 

U550 

'
0

&a

JQ PW NXM aw J W W\ Nmq nag?
4m ~< axe am 4 n mx qmcu sac:

J <lQ w<l H@U Hhug Q \ ~mxe Qlmi
0 tu< :20 

Q'\I~¢lIl ram; m<:\ QQQQ m uz 

d< PO AX “um; M <\ 0409 mam! 

»< JXO Qw 4 M w\ wsflfl mmqz
J 4&1 Pfifi #50 

WIWDII.-I §' \ @489 $@@= 
_c IUD pzu 

$5334 mazx nqou :00:
J Q1 bfl ~= MUQJ 

I6 ¢\ QOQE JON 

50301 

20 

EXTDL

. 

LS 

DA 

NGIL

J 
323 HOD HPHJ Q \ QBXQ JUWU 

1.080

I
0 

Mm OI an 

#
0 
F‘ 

mm an MN 

U\ >0N

R
0N

MwN

G MQMN NNNN noun OQQO
8N
OQ 

0.2; 

I | 
0 0 Gm NN no QQ 0.25 

0.22 

Q 1n~rn9Q1J 
'6 <9“ -0.v.-o_. :0 4\V.“4@W- 11- “,1. M.\.,,_1~. \.M"W1Tm""1-“M_.mM",1w,“uLhw 

1.h000 

GQ an ac_| I'I§¢ I 000 FIPZQ 

ldwflfl 

0: an Q U8 W Qaam aqua N mN 

2.5000 

2.7000 

2.5000 

G: Qfl mu 
(\l§ no 0.8 

.239 

.2500 

mu Wm re 0 wee; OION 

.2200 

DEV. STD. Vll. 

menu :12. oEsZ 

\Wm.L



(1 
V IQ, (Q ii. n._F_____» . U _ ,,,_>___, _4 _ , ) ) 

. -Ni 

DITA 

SUFNARY 

£§££EIE 

PRDVINCES 

AND 

INTER 

REGIOKAL 

QUALITY 

CONTROL 

PROGRAM 

D7101/85 

DISTRIBUTED! 

01/01/85 

DATEI 

G‘NQ 

STUDY 

0.

5 
~. 

Y- 

D/A. 

TRKCE 

METALS 

SPIKED 

Sfiflfigi, 

vi 

ll 

SHHPLE 

QQI % K@ $3’ 
0 I 0 fl Q 

"£22., CONDINED 

NGIL 

PB 

00

- 

~n 

10 inn Qll awn 

0- 

‘. 

,~ 

$3‘é 

km 
ICAP 

DA 

NEIL 

'5 
1.2!

D 
8 H 1 0 0 

_ vi N 

>000 
05: OW? 

Q #N$QQ (L MEAN 3TH. 
El. 

‘DES. 

“B 
3% §" E 

>0 am: O20- ahuaz U\OO\ MHZ; N313?! GP‘-I3

O 
P-.L|JI UZO Q30-i\‘ mumm NZZH NOD!!! GOOD 
Ol- 
zgg oawfl Q Q 

1-4_JII'_| meow QLXJQ 

>-(J bfi O8 4H» NQZ QMJD N270-P Qt-‘Z 

DTY 

"2 Sm : N3 v at-3
Q F-LUZ ONO a3'\ :ouu 02 M NOE!/I Quin: 

>0‘ Lu Ill-Z #303 MOO O-I-I NQMQ qowm 

E2011 

OLOUR

A 
UNIT 

ll-lfi (AC2 -I N O'\ aZHG 
335%

0 
LI
8 W 
. 

_ 
l|.Z' BOG-I N lll\ 

NQJOR 

IDNS 

QWU
N 

ad? an #2; B91 63$N 

-I 
MlM 

ass; 

I 8 
v1u\I'\ N Maw 

C I00 0 Qua 

O I Q I I _I> I I :n#fl:NmN "5"""’Nr4'1N"I mwmmmmum 

‘I L 

ll\ !l\\l\ N_\l_\ 

lllll I1 lllll I 

0.11 3.95 

I I 
' '0 

Fllfl N NH 
0 0 0 

_§ ¢§ 0.36 

:¢¢n:~MN mnmmanmm N1“ l\l¢\|l\|(\| l\|(\l 

'E 
'0 

lfi 

‘E 
0 not W M FD 

=0 
a~~\~:~n _.o0| 0000 ~~~ ~~~~ 

#5 
"9lI\# dwu‘ ‘III NNN 2. 

2.?’ 2.55 2.50 

nob abut
0 

=§3|§>o: ..._‘ Q.O. own nnwu 

WNHJWOMQ 

QQ 
$8 H ~=fi~ 0000 

fifi 
4' 

73 

QN QN K, 
U'\\1*. N 
'~\OO'\U\ 
0 0' 2 Q 9@NF N m N N 

5.5567 1.15%? 

ZD.k 

5.353 

.I1DD 

DO QQ "0 (HQ 
3910 

=~ QN 
I-RU‘ I 
F~OG\l 
. I O QQQN NN 

F“ OJ QQ
‘ 0u:_ 

no 0 I . 

UN-IQN 

H-2.2000 

.0911 

0.0 

2.276i_' 

0155' 

6.>8_ 

FBI Olfl NO‘ O QNQ I 0 n__e MNBb 

DEV. $10. UILQ

O 
QM] ,HZ 

qu-4|-I @,flJ #Ql\ 
8 3%

O QluZ SO04 mvn4 Nctx o Ow 0 Q2
Z <w qzq 4 0 m 4 €4QN\ QMOQ 500$
> 
NO mu NMO 

lb OJ '40 \ o~>u aunt 

11- 
I-If/3 

E1 3 ~q=< 
IDI-GOO ODUI 

06107 

COG 

UV 

C02

E 
HGIL

C? 

.> >\U ::~ Q'.J uQQ\ Qfiow ea 2 

DIFF

u aO\J #0 \ QOQQ q at 

'05190 

039.5%» 

NGIL

8 

ILZ GD 0: B:§-I N \ MUSQ QQGZ

N ORR" @°. G -I ~S<\ LDDGQ 0 2

H 4J 

:
G 

00.0

9 
1010 

O I 

210 

19.k 

19%

9 
3'U‘o 

1R 

Q1-l\ 
\l\1Il ~~ 3 N)U‘§'Q 
9 0 _o 0 

G5 83‘ H IQ 

~u n§ .46 mscs IUIO 
v-0 -Db-IN 

33 

DU 

19.kJ 

19.9000 

am O3 
‘cw-0 I OJ-f l 

12$ @<~ Nfifl 

aw II an 

LIN-0 
0 0 
FOO! 

G'\G 

on QJ FIN M400 
I ‘O O a N F) 

OQ cw ‘JG 
IYDNQ 
O O 

60 Z1. 

on Q9 ms
‘ $99 Oil 0° Q M an

~ 

0.03-‘ 

‘R 

QINFSIIBQ

3 5 
0.0

" 

0.0

L 
.0300 

.550 

0.05-: 

IIII llll 

.0300 

MEAN 

STD.'DEV. 

REL. 

STD. 

DES. 

VAL.



‘mg 

@@@H. 
QmNW_§

i Nu» G.N §.Q d.Q &_N 
Mb%ZDI fl¢M§A 

GHQ. 

’.Q 

§m@b_ §M##_ 

_m@8_§ 

@M_§ §#.Q 

Z 
J\OI 

WZ_@IOw 

Wg_Z 

§u§N§ 
Jm_=_=

Z 
J\UZ 

bfiwfl 

<1 

NZ: 

>QE 
$6M‘: 

QAW}@~ ®_8 

NQ@Q_@ 
Q@N@_D~ 

°_=n N;®~ 
‘qt 

:.:~ 
_Q~ 

m‘a° aim“ 
_@” 

OGU 

J\OZ 

QWZHEIOQ >&Z%J¥Jk 

o@_fi 

@Q%' 
§§”$_ 

@m_@ 
Z'J\UZ 

OWZy$=OU 

Z 

_‘POb QTQNQ 

@NW_ 

§.Q 

8ONQ_ @@N$.

_ 

AHWWMMHV 

5"”

Q wM_§ 
m@m_§ 

NM_Q 
Q=“.Q 

J\°Z 

QWZHQIOQ 
Eb<‘P%Z 

§@fih=

_ 

§g§m_§Q 
ilQ_°Q 

O49 

J\Q= 

D¥lOIh“P >bzHJ¥J< 

fiflflcfl 

$@@W_ 

Clon_° 

J\QZ 

NQNI 

>3 

E
Z 
MOP 

NM@&° 
'm_° 

:mN=_ mmmM_ 

_-'Qn_= 

'mnnQ° 

J\OZ 

fiU_€§ 

ED 

N°Z’BDZ 

Nfifikc 

‘V

’

_

: 

U 

‘Q

8 

MZCH 

ZOWQ: 

_‘W*L€‘M 

OUXHEW 

_N 

"_uJl:("

H 

!m_g 

°:D°_u 
$6Q@_QQ 

5.50 ‘_cQ 

UQO 

J\Q¥ 

ZP%w 

POE 

>bZmM“%“ 

§Gm¢_ 

lmm’_= <~\”u 

L
Z 
FOE 

HMOFQ 

§Q§M_ 

Q55‘? 

VZ 

J\QI 

_UUlm 

“Np 

NOZ‘MD‘ 

HHdN§ 

mmwmmmmlMmmmmmmlnmmmflmmlmflmmmmmmlmWmmmImmfl|WwmmWMmmM.mmmHMMM 

@Q¢m_NR 
llm_- 

O10 

J\uZ 

NCO 

8% 

>hzHJ*J€ 

Qgvcfl 

QQMM. 

@m'§

Z 
J\OZ 

Q‘OJ<Q 

Z 

Jfibob NQOFQ 
-M_m 

fiMfiQ. mRNW. 

_mn_= 
lm“n_=

_ 

mm’: ~n_é

Z 
J\UI 

CO 

N1‘ 

NOZ§mOZ 

aflfikc 

-m_M 

@§fl®_8 
5§Q§3QN 

~iu~ ’.‘~ 
‘Q5 

Q‘mN 
‘DU 

OQD 

J\QZ 

zpfibub 
>PZ%J¥Jfi 

wQé_ 

_m_n~ 

’m~“h_ 
mfl~°_ 

hggvwr 

“_°_ 
__a 

'mo=_° 
k§_° @§.§ J\QZ 

QU‘_GZOD UOHIDOJE 

$fl§” 

Qofl@§ 

_ 

ll 

__ 

#_ _
. 

-l_ 

-0 

H“ 

a 

UH

: 

§=°:. 

om°=_ 

°:°°. 

Ola._.° 

J\u¥ 

>3 

‘Q

Z 

Jfikcb 
flfifibg 

§Q§H_ 

llgnga 

“Hana 
dN§§_G 

:fi=vJ> 

"_§ 
Qa§_§ §¢§.G 

J\G! 

O¢ZfiQIOO 

_ZU:I< 
Q@mN° 

Dfidu 
MBOm_MM 

MMQN. 

6",: n_° 

lm“___ 

§ofl.§ 

Z 

J\OZ_ 

Z 
J\uI 

O’: 

<< 

B_ 

OUé~mZOO 

N°z‘@D‘ 

,@§#R= 

Zxb 
QGQNQ 

@§O§, 

8o€_ 

‘*9’: 

o=.°

" 

b 
J\QI 

EOE 

QED‘

B 

uc=Jk

_ 

HR°fi@é 

J\QI 

bofl 

JW 

wmflfl

m 
WQQQQ 

=="=' 

'- 

"__g 

ll 

J?°.= 

¢=°_° 

l‘ 

gas’. 

99°“- 

J 

_“.°“____ 

__ 

3' 

HI

_ 

i‘: 

Il~__° 

H“ 

J\QzV 

B 
J\wZ 

JW_%U&m 

%LOU

W
D 

E: 

M
O 
E_ 

%¢°:da 

©QfiO§ 

nQH@ 

-- 

________ 

___

"

" 

é~_=_ 

_ll 

-:_° 

ll 

HH_ 

ml 
"0: 

_Z 

J\QZ

2 
fl\@2_ 

2 
J\Uz 

J\Q2 

8:; 

P31 

._9~%f___: 

<@ZQ‘Z¢ 

Q 

Z21 

NOWKQ 

NQMKQ 

Z<Il 

(G 

JW 

O 
lw 

Mwwfl 

":2 

"Z2 

%OP 

UWMKQ 

OQWNG 

Hum’ 

°WUQ 

‘W 

.dU8 

_>UD 

_GPU Zfimi
QFuMW 

Qfid 

.J¢$ 

'nUO 

.QPw 

‘AU! 

.>U 

_.O_ 

21%"QWmQMNfl 
Ofid 

-' 

'. 

'-

" 

NJ‘,

0 

H. 

H“ 

“H 

1' 

:5 

_M_mm 

e=m“_ 

a°=n_ 

°=9~.

_ 

gum". 

z‘m: 

“H 

_-l 

.° 

=@__a

"

V

2 
J\QI 

=_J\Ot 

_Ium 

UH“ 

N 
‘C 

“MO

Z 
JQ 

Z¥____ 

*8 

5: 

fiN=8€ 

_@#OF§ 

9"’: 

UH 

“H 

lmm“__ 

Z_J\QZ 

Z<b31 

_Z¥ 

Z 
J\UZ 

Q"“Oau< 
m“BF% 

1:;

_

QHDM VIMNW 
DQJ 

2:3; 

_’__:___E_.___:__ 

m___:__=___ 

_m_=___ 

$__

_ 

6: 

031$ 

‘N 

mas? 

>U¢ZLDW 

<F<Q

) )
_

w\W ______jMW_IW_N@M ‘,WM ___ _‘_‘_NN__ ;w'_y_N /M~_ ___‘ 

:5’ 

_% ivI
_ ’_H

_&



QZWU§ 
Q€Q.NH 

ll 

_N* 
J\QZ 

Pub 

O4 

Wfiu 

JG 
8§N~fl mpg; M°°_° 

l 
J\QI 

MG 

<‘ 

ED’ 

L
h QQJMQ 

§g§_h 

d 
Q.’ 

.5

M 

J\QZ fig” fl°d~“ 

’-m_: 

umm:_ 

_g°mo_fl_ 

|im_Hfl 

‘NH 
J\QZ 

:Ul 

kn 

¢€ 

Mmufi 

JO 
@fiNkfi 

m@N.H 

fi_ofl 

;N°N_ 
§§@N.d 

:_fi 

ll 

n_d 
"% 

JXQI 

OuZ“mIbQ <URJBW 

=@fl8fi 

§Q§@,3 

MM‘; J\Q$ 

&u%‘M JGFXW 

Q: 

__HH”#d 

$2: 

¢QN,@# m.N 

Nhfls. 

@fiN@,cfi

I 
Q 
OH 

0.0% :_@H @.@# 
.@fi 

JOW 

J\QZ 

_DWz%$=°U 

wh<MJ:M 

Q@@@H 

§°m@_ 

llmQ_= 

A\QI 

MD 

>JOI 

I 

€OHJHW 
@°d8fi 

$Qm.# _m_¢ 

U#HN_ 
&fiflJ.# 

5%.! 
Q!‘ 

QQZ:.Qfi 

3.6“ 
‘J\QI 

l3Q:,Z<( 

WWHO 

Jaw 
Nfihfifi 

-M_m 

~°~O. 
:=mm_“ 

:_” 

'_ 

n__ 

<¢%£$ :_<uHJHM 

$OflJH 

=§Nm_J 

XMUW 

-‘~m_: 

m_: Y‘: 
J\Q: 

DmZ%QZQQ IDHQOM 

°@“dfi

Q 

ll~m_: 

J\OL 

E: 

ta 

HE 

_I=HO°W 

NQ“fi# 

Z<mOOGl 

JOMFZOD 

>bHJ<=5 

J<ZO~Qw¥ 

HWFZH 

Oza_WuUZH>OMl 

WuIH€C& 

MNH“.N 
QQmM_&H 

_OH 
Q.Ofl 0,0" 

_Qd

_ 

J\UZ 

0%; 

¢< 

Ww_O_JOW 

Oamfifl 
'M,°H 

3fl:H] 
$¢@J_fi 

@‘H @_fi J\QZ 

QG 

‘W2? 

¢_¢OHJ%m 

N6_JH 

§§Q8_# 

llQ‘_: 

J\UZ 

(O 

Ma€ 

‘DEUCE 

mcdfld 

‘U 

¥ 

MZQH 

ZQWQZ 

_qu°@_w_ 

llm_wfl 

J\OL 

<fl 

6554 

wW#O_QOW 

iéhfifi 

§§fl@_N

_ 

@OqF J\UZ 

EU“ 

OZ: 

_B__X% 

U; 
Hafiufl 

!N_~ 

mH~n_ 
bOwn_: 

> 

ll 

°_: mp: 
_: 

J\D$ 

IL 

JL

L 
ISHDOw @Qfi

_ 

§9§§.kd 

ll 

‘Ni 

,#Ow 

J\Qt 

(Q 

QM’? 

@m_D 

8°“ 
NQMOH 

§§§G‘N 

I- 

‘F 

%; 
J\Q= 

O 
31 

Md‘ 

‘£5 

U! 
M=MNfl 

I‘ II ll 

ml 

__" 

(G 

J\uZ 

E 
M<€ 

Zafiflpm 

Nfiflfld 

:==_ 
e~mmi 

“m'!'E" MmQ=_= JH§°_° JO°Q_Q 

J\uZ 

OmZ#DZOO 

J€hOk QTJWH 

_NN@_N 

@.4 

QNME. 
h@NN.B 

"mus

" 

Nuk a_M 

OZ 

J\OZ 

_OWZHD§OO_ ZO%WmZQZ 

D@HN* §Mp_p°fl ~.# 

WNhfi.# 
fiQ#J.@@ 

}m°fl 
~."°“ 

.00 
09,0 N9‘¢ J\U: 

DWZHOZOD mmWZOZQI 

°@0°fi

OM 
JGQQBB 

m 
§\US 

miwfi 

WHO 

Q 
L
F 

HN;Wfl 

°~9=. 

Nag.‘ 

____

_ 

Jfi§§.§ 

E 
J\QI 

NJUZW 

8‘ 

L 

JGFOW NMJMH 

-- 

___. 

__ 

__ 

___ 

‘.- 

§§QQ_~| 

'. 

°_~ 
J\gZ 

5:‘ 

Wfifi 

MWFO 

Q2 
R°#N# 

GQB~.k 

~.~ J\U8 

‘D 

mg‘ 

E3 

U! 
‘CHNH 

8 
d§.Q 

E 
J\UZ 

UM‘ 

<1 

¥JQ@énU* 
_BOUN.h 

llm~_~ 

J\Qz 

GO 

MC‘ 

JEK 

Q8 
N§HN#

" 

J-

Y 

m
. 

Y 

G.” 

N.‘ 

’&]+ 

§G§W.M 

“'k”#.Q 

Qflfid. 

§G=W'O@ 

§§9Q_~§d 

§UN’,N 

_M_:_ 

aw“

g 

‘Q’ 
o_m’ 

&.Q@ 
_8@

3 “NFg *.~ 

J\Q2 

J\$I 

“PHI: 

ZURFHP 

fl‘UJ( 

GWZHfl:QO 

WUzc¢‘Z 

WWUZOI§fi 

It 

@605“ 

Ngflg 

GOMQM

_ 

12* 

==_

_ 

___ 

:_ 

NJ“,G
M _>UO ‘J‘, ‘Ohm ‘DUO

_

D 
°>_

O 
JWUO .JUU .9?“ ZGWZ

QFOU8MNd 
QGJ ‘HUG .JuB .flfiM SCH:GMwM 

OGJ .WuB ‘JUI PGPW ZCUZ 
°

_

FOM€MNW 
IGJ 

%Jl:<M 

Ou‘_LM 

N

u 

UJESCM 

::__;__ 

___m_:____:_k__z___ 

3:3: 

aha 

_S§ 

62 

:55 

‘A33 

N“ 

32‘? 

Mmmmummlmmmm 

nq4W1lJ1‘!l1‘§e

I

__



¢§g”‘QN 

n_Q~ J\Qt 

<bOu 

Pfiw 

M_$__§ 

O:5°’=h 
ll_!=n 

<U 

J\QS 

O’QJ<U 

Ww“Q 

(O 
Qp"°N

‘ 

=QD~.H 

ON.” J\UZ 

‘UH 

DOZI 

Jflbxm

¥ 
fi“”@% 

:fifi.M_ “.0 

fib9N_ 
M@hN_M

t
m 

@fi.m N]% NIE 
JXQ‘ 

°wzhflZQQ tafimwehm 

¢@d¢fi 

Z§Ofl_@ 
_Iloabm

_ 

J\OZ 

POIQ 

IJE 

K3 

WHO

2 
k°H@fi 

¢m_ 

9=Q°_ 
°==N_n 

~‘n ~!~ N!" JNUX 

WOIQ 

Id 

K 
Wwufl

X 
_”=#m_ 

9mfl.QN N.‘ 

fi@WW.N 
MJflQ_ON

.

Q 

fiv n"°~

G 
KN ‘ON .0N 

(U>J\QZv 

ONZHMZOO 

ID%UJ‘U 

QDHQN 

°=mm_n 

flN.@‘ 

fib@

‘ 

J\QZ £2“ 
vN3mQfl 

=§§§.@N 

QJON a\QI 

BO“ 

MOI: 

d@%XN 

GU 
H“@§N 

Q§’_flfi 

_ 

@_m 

§N@O_ 

Nmflbodfi 

‘EH Ex 

Y 

@J*fl 

“N.

fi 
@_@H 

_Nfi 

J\U= 

QWZQQIOU WG%I°J:° 

§@~kH 

Mn“ 
__‘ 

N‘; 

Vi 

§°§G_NN 

.QN ‘ON 
J\QZ 

P54 

Wfifl 

Zwfifl 

fig 
°fifiON 

=§ON.flfl 
lm~_““ 

d\Q: 

U‘ 

B: 

<€ 

MWWQ 

JG 
_QNNd

I 

*‘:__?_

F 

§§§o.NN 

°.- J\UI 

L3 

M44 

MW~G 

‘U 
_Q§#§~ 

-m.@ 

DFNb_ 

Q=WJaNH 

_nfl 
“vii J\Q: 

A§§ 

1‘ 

Mmufl 

JO 
O°NNfl 

v‘__ 

§§§m.MM 
llm_n” 

J\QZ M1‘ 

MWHQ 

(O 
M°“=N 

§B§@.§H 
Il’_n" 

J\Q:

J 
ZOE 

UWHO 

JQ 

_ 

_
_ 

mmwm 

MW“ PM 
ZGNZ

QFWNfl 
Dad 

0d‘: 

.WWQ 

.QPw 

adfla 

oflflfl 

.OPM ZGUI
Q~OMN“ 

Ofid

' 

__ 

___ 

__ 

_U 

8 

MZOH 

KO3<Z 

_WJlv(w 

pU¥_lM 

N
n 

UJl‘<W 

$@\H=\N§ 

_qWP:m_¢5WHQ 

mD\fi@\flQ 

_w%<G 

@NE§ 

_QZ_>D=bW 

_‘KQ 

A“ 

MmJAxr_ 

V 

_U 

nmmmmmmlmmmmmmmlnmmmmmmlmMnmmmmmimmmnmlmmmlmwmmmmmmuimmmmflmu 

_, 
_,| 

‘J
‘WW_ _“

wW_vWH___V ,_ 

_

RJ ‘\

_ 

‘

_ 

>¢<ZX3m 

<b<Q 

rt

"_



. N 

DATA 

SUFNARY 

C ~
. 

PRAIRIE 

PROVTNCES 

AND 

INTER 

REGIOAAL 

QUALITY 

CONTROL 

PROGRAM

J 
<51- J- 

~?_QlD ‘ 

QI- 
#2.‘ NO‘ Q

S 
HGIL 

IO 
Du: 
I-0,Z> H\Q"' fl'\<QJ 0"ZZ\ "<OQ N39: 

- J. @¢ P"D 
1-IX 0 5'4\&lQ._J 
W5 <\ 
01>“: 

“J 
?? 

D/A. 

d¥ 

fiETALS 

RBL 1.6 

(VI-I Qxk-I WU) ‘\ 
7"-9 EMU (V3012 

07/01/85 

TRACE Jl "’ .<<> "EU 
v4QIil.J =1‘ \ @.XQ 
(\.|_>lfl= 

DISTRIBUTED! 

-IQ <53 0‘- QQQJ Q!-<\ W O9 N>l-II 

2Q SW4 244 Ugh! 
$=E< NJ OD #49: 

01/01/05 

-I Q,‘ HQ fix awn; 
I'D <\ 
7'?‘-I UL‘) w<H2 

DATE: 

(fil- 
:11-IJ .\ WILX‘ G39-I 

2‘ ‘ 
M9 

3 3 .1 
‘ WW1 mxm 

‘J BU O _ n z - 

STUDY 

'SPIKEO 

SAMPLE. 
0"! 

'13 
AAS IGIL 

0 

E1 ~»< 
.@*c7 gum: naau -#14; 

II) . 

N1 

T08!-E 
SAMPLE

= 

L08 

F F - 

0.015- 

0.006

- 

H50 05 

u.n~§' 

n55- 

0. 

0.060

'
| 

Q5 

0005 

0.006 

0.11 

0.135 

0.015- 

lthma 

0.2 

I333‘ 

HNHO

N0Q 

3: 03 u anon ...~ 

NM ON 4': cc 
I I 0.7 

.050 

.0y1n 

.0500 

005:“

0 

.0060 

\I\ 

.100 

.0256 

20.5 

.000 

.1100 

.1350 

.0730 

$$' UP: §W3 
ZIQI §Q:s 
ifiiuea

4 gin 0.8“ HPHJ o \ ounlg mum 
W0 wwz uz: ozu mumq mZZ\ m<Og ~20.
J m< we ax Hwaa W <s mzug Nzu 
-IQ U-4 8i<O 

QIJJ J 
F5 II! mZ<G wzqz 

-I GL2 U-41 
F"-‘iql Q \ 
\.fl\Z><_lJ Ntthfi

J <42 I-O: HQ 
G-W-Q.-I 5 Q\ MZQU 
\‘\\l.l-II; 

IO 
3%5 OZH 

$3€< JSOU N90!
J D‘ P9 ax amt; 

I0 
, <\ #106 NOV-9! 

~4 
9w "BM aw 

I0:N ‘ifis HBIL

J (L8 I-(IQ MOO dhHJ 9 \ #¢Xg "UM 

€<u MOD "2 ,, ..:< @196 NONI 

-04A 

ll1;lQ

I 

_ \ 3mm 
\;'J@€ 
Q_§ 0 §§§ 

0.05;- 

0.055 

I ll 
I ll 
IN-n ca II ca 

u.ouE' 

0.008 

QRQNQ Ququu 
0 0 I_ 0 0 QQQBQ 

0. 

055' 

0.05;- 

0.01;. 

0. 

“NM QC 

.0000 

0"‘!
. UV‘! Q -1Q -7 cnna 0000Q 

00565 .0021 

3.0. 

cu an 
l.l'\° I ecu! IQO ac 

.0060 

.0000 

@110 
9".’ . QQ 535$ 
0 O V0 0 

10 

6E 

.0600 

.0670 

.0130 

.0620 

Eéfii 

%i§5 

J4 S; O0 Ob&J =H§\ Q!-I013 Nzmg 
D . 

U.-_l.|.lO JZQ 
U"<l-I (FUG-I O"OZ\ NOD’) N OZ
J Q‘ 0-D #2 fildfl-J 

'0 €\ NOD63 NUHZ
4m bu. mxm =U 4 n wx sQ<u NGJQI-. 

al <G>Q 
U-<0‘-7 #900 

F"-‘F4-I O 
_

\ N C.><'-3 NQU\=

J <§O ‘HOQ OO QHQJ 
.1: <\ !~,OULl Nuwt 

JU- 4. aw nu Qh.' Q-w< ~o<u ~Q¢t
O mu 

02:“ mum; wuxx OHOW NO!
J 
23 vi‘ 

I'NU§-I 
N3 <\ 
388$ 

I. 

»l|.| 

_J {Q PU DIM QMM QM‘ N51
S GIL 

I-.1 
4‘ XDJ OW M V|\ 
QQIHGLD NE‘: 

0.063 

061 

0.061

RG

D

n 

-- 

F. 

0.05;- 

u.naE' 

0.05;- 

n.oa" 

:m#O NNQQ. euao 
QQQQ 

0.10‘- 

o.nao 

0.07 

70 75 

Q Wm‘QJ 

.0630 

ca hm 
-Dc: cc 
Q I 3.0 

1 
.065

0 

660 

.0 

.0610 

.0610 

.0000 

Q91 
IIMD $5 QQ 
O I 0.2 

.080 

.0900 .0101 

15.7 

mun wn KB I =00! 0:0R 

.orno 

nenu awn. 

gag, 

n§§I 

vILZ



- we 

ARV 

PRRIRIE 

PROVINCES 

AND 

INTER 

R£GI 

NAL 

QUALITY 

CONTROL 

PROGRAM 

OQTEI 

01/01/05 

DISTRIBUTED! 

07/01/8

5

O 
FN 

SU 

DATA 

-a 
_

n 

TABLE

s 
(ww) 

s,.,.,, 

or 

S/E

T 

0/A, 

TROOE 

NEIQLS

4 < 2 055” QPLIQ =2 ION 

ER wen cu omu OQQJ vOZ\ JKJQO N Qt
J Q‘ ~= fix MMGJJ 

IO ¢\ @§OQ NUW= 

XIBL 

SEm cw J D M\ @340 Nuqx
J <E: I-(‘Q #00

1 NGIL 

#PWJ O \ QSXQ uuma 

d 5 PLO @O€ OPUJ Q‘H\ @: Q NU I 

3“ dz: O8“ 
$3§< Q2OQ ~ at
J Q4 PO HR umla M <\ QHQU Nlfii
B E¢2 ox =uM 

Z8 NI AIS 
NEIL 

swtxzn 

snnnue. 

|!|,; 

’_-,1 TBLe

M
N 

SANPLE 

N!" cun nus N24
S 

NEIL 

- =51“ 
r P13 fflfia ’flb*J _Q \ IQHIQ :NzU;

Q4J 
-. 

mill! W Q
Oa 

\Ql\lv'0\Ok rmmmm ¢C7Z§§ 
I O I O I QQQQQ 

u.ns§' 

0.051 

55' 51
I
I 

ac Q0 cc 

n.osET 

0.006

0 

mmQ =8 PO I an 

0005;- 

iii!» 
0.=0

6 

s§' as 

o.na§' 

ll 

awnwo 

.0550 

8# , Ni mfi 5Q
I alu 

.n~9 

_\.I\vIl “N MO LJQ no 3.8 

lgflfit? 

.0560 

.0k60 

N# . Q9 U QQYW @§:§ 0000Nfl 

.mesu 

.0670 

OI Jd QQ I B§Nl 000N 

.0030 

SFX: VIL. 

NEAN 3TB. 
EL. DES.

4Q 
~§5 cw 4 n ms 
$35?
J <10 #4! MOQ whuq 5 \ NOXQ Jim:
J < Q bl: WQQ GPOJ O N\ NO U J: I 

IQ DUK 'HZm WHW 
:=:=M QhQB MNQZ
J Q4 FD JX WWBJ M <\ OMUQ MWHI
J@ W‘ axfl g@ J 

c193 P”/I1:

O M2 uan mzu 
$§§< Q QQ M DI
J Q1 PO HI HNEJ M §\ @206 MNHZ

J 5w mxm QTn 
30 ZN A05 

GIL 

ax»- 

SH M Md BZGQ "N8 

#52 hcu #90 dhHJ 9 \ @280 WNW:

DCJ 

0.070. 

0.068 

0.08 

M10 

0.17 

0.10 

055 05M 

I ll 
I ll 

QOQ mm cc 

0.06 
0.050 

0.055‘ 

0.05 

:3 

nun 

0.050 

.0100 

.0600 

.0600 

1800
T

U 
.18 

.1700 

.1600

N 
.050 

00000 

7.h 

.051 

Q: 00 MG Q98 IIO ‘N 

.0500 

.0500 

V. D. L. UP‘ OMS 
nsau arc. 05%?

J Q1 
| ~§° nut; Q <\ O<oQ mmwt 

Jm >4 axo QHJJ 
W)!/'|\ o<<o mm<;
J 41¢ P40 HQO HEHJ Q‘ \ mafia M M3
O twO 

‘ =20 mum @:@J Octa Q40 :00:

J W‘ Fa HX dUlJ M <\ OQOU JQHZ
Jm .bN NXW em 4 M mx cnqw suqx

AQ I-G ax: 
\ m 4 S ms an<Q :u<t
4 4lO &<O WOO gnu; 9 \ OOXO 40$:

3 05:8 =»q4 a mi ha co— 
-1. 

I IQ = DMD ZZZ .@@fl 
$fi§< N90? #10 

d< .hQ fiflf AULJ U <\ NQUG 82H:

BIJ 

iidii 
“IQ 
.OQ 

'E 
1-0
0Q 

0.03;- 

NoM4 mW@@m aagca OQIOO aoaco 

0.0#;- 

I OT DOM!’ mm =¢ P! Q3 

0.05-’ 

0.05;- 

0.052 

0.068 0.072 
0.00 

0.015-

I
I 

WMOQ 

.0210 

.0310 

ac fiH_N ma m qamu II,..n 

.0h50 

mu AN U5 I Gad! IIIJ 

0050“ 

.05b0 

.0520 

"W HO KB QQTQQ I003G 
69 

.0720 

£5‘ WP: QM} 
El" STU. REL. DES.

Q



DATA 

SUPHARY 

PRAIRIE 

PROVINCES 

AND 

INTER 

REGIOhAL 

QUQLITY 

CONTROL 

PROGRAM 

07/01/05 

DISTRIBUTEBI 

01/01/05 

DAVE;

Q 
U,B

0OZ 
flUOY 

3, 
K\ 

Ii“ 

0/A, 

or 

Sn:

1 

TRACE 

METALS 

SPIKEO 

SIMPLE. 

lw; 

f,-,| 

70 

ll 

SIMPLE 

O. nym 
D_ZQ. 

U’\<"_'I 
d\UJ:__| $‘¢G Q (J2

J Q1 
‘kl-I ‘IX 
fl“§< 
N@‘ULD Q1!-OZ

4 
CD whg .5 .. n ms ~m<u Q14: 

02301 

P8 

EXTBL 

AAS,Dl 

HG/L 

TAL 
CAP P8 QOQ 

ill-"I-I 
a..a OEIDD 

_:3< -:20 
‘1'2. 
3L=£~. meow 9 98

D1 
-I 

cu 
UH-I we 00:: .0.~ 

» w 
673 HOG‘ MOW acag 2'9 

0.00;- 

I10 

RN 
UN-I '95 §§ 
0 0 0.071 0.069 0.069 1.
7 

0.0s'§ 

0.07 

.0100 

Ow-I Ob N9 QQ no
0 

I’ 

0.

1 
21.2 

.020 

.02 
03 

Z9: on: 
KERN SEO. 

R 
L. 

DES. 
QINIQDQ

0U
Q 

NIJOR 

IONS 

*3 

T0616 
SAMPLE

= 

>9 kw: =85: 005'\ max: N210 *- aha?
O 

I-LUI 
I-}Z._<J 

ts \ @880 NZZH NOD01 Q00: 
q* NH 132 :3:-02 

G'\OlI.l aqtg NQOUJ QUUC 
>0 
p-r-1 

.82 
c: “2*= 612:0- ca-4‘ 

DTY 

VQIIIR Q3 == 
“J: I- 
¢=|- '9 

>8; UN!) 
v-£30. \ -QOUw OZUJI-I Nqkw 
u_QI.n;I 

>5 
QJ-I II.‘ 1-ISO: N90 O-J J 

NQUILLJ‘ QUHQ 
A 

UNITu 
S8 =4 4 Ne u =u m 

luv! u'\¢2-I N O\ 
v-0:0-00 
=2‘-U 3w<;

Q =3= _J Q w\ VIII-Q §=_<UI @010:

8
0 =QZ 

223 DOG Qtifl

DQ 
-I

D 

S I. gs 
00 NW 
,9 ,0 9 Q O QB 

II IQIOQI =nm~:hum 
owmmomop 

-: L L 
lfl 
0 no on = mm cm 

noun: n IIIII I 

0.00 

I I I I 
I I I I 

. {G 
9'. (VIII 
0 0 _I Q CG 0.65 

0 0 0 i 0 0 0 0 
cI~d\~.QM¢=|.n 
1-l‘G<'_l,G."7'*QUP U'UNI‘U‘QG'\OQ 

'E
0 

lfl 

‘E L 
ll\ . 

5 0 oo_ Q lfl Qlh 

~~l wem w an wua Mace 
I’. I O_. U . SEQ QQQQ

I GUI {DO lh CG NQQ IIDNISSO 0 n 0 0 g 0 0 QQQ Qflflfi 

.$_: 
3irQ O ..q.JR 0| no BBQ 0 0 

FIIQMIB 

0IINFI§U\@N1Q 

-» \ ._ ( f .. l E _, (.;., 1 _ __..L_,.. 0.- ___Q,,:-- _1,_..-;W-.‘-.01.10..-..\.~,,..uhL~-~,--,‘n.--:-~,z_--_,. - 

.2617 

Z61 73 

Q? UN1 N0 
\D\DI-I 
n 9 0 

U\_l\I'I U\N0 
095.775 

OLD om an mm 
_I I mm 

101

0 I001

0 
2 
4.00 

.2253 

ww NQ N0 ~~ 
O O 

95.5 

Qm mo Na p QOa| II. msn mmQ 

Olfl 
9|-h 
II'\ll\# 
0 0 0 

NP’-wt 
4'u 

.|0.2310 

.2727 

3.3 

50 ms 
0.27 

.20 

3.5 

MG BR NC I VIQIDI 0 0 ‘Q NNKT 

§$J was ama 
£6 ‘.3 updu twee

C NED 
QI4Ii 
9' Gd ~fOI\ O Q68 5 OZ

O UmZ OOH 
0" Gd (\|QZ\ 
\-O, QJ 5 OZ

Z <uJ <jIQ Q L m 4 -4ON\ 
=.0_\-469 GOO!

2 C0§EV

L
C 

I“
_ 33>G Qqaz 

1|- 
H09 

v-4 3 
an Q.-I 
~4_QvZ\ omqm 99.02 

>20 ~:u Q -I nQN\ D000 
="=|<-‘Ll 

.> 
>\-H 8: 

. N-I 3QO\ oboe an z 

DIFF 

VII QQ\-I 
0-IO \ QQQLB g HZ

O 
Zafl :00-I 08¢-I v-402\ 

u\@Ot.'I O OZ 

uz <0 oz @294 u \ mc5u amt! 

05105 

E2“3£‘m4 

HER

U € 
-I 

l
1 

15.0

I

6 
1510 

I JI- 

m Mb 
'0 Q 0 

\\l 

16.0 

‘R 

Q. II my an

0 
0 0 
Nlfl 
1'IV§ 

Lhlfl on $14 ’

Q no 
Q-III. 

M: '9 nN 

0.11 
M05L 

0.05-1 

0.11" 

‘J’

I
I 

VINMQIDD 

=0! 
9G'\ lfl IINO N w0Q#U\ IOOI 
5D’-DQ 
III PI 

MM "H 
Qt‘) 
1.2 

31’? 

11100 

16.0050 

16.6000 

;1‘L\l 
15¢ Q60 I Q85! 
0 0 0 0'16 

WI 

Qt-I ¢B Q5 58 
1. 10:1 

QQ um cg | mum! IOU 
"4 M .tu 

Q5 
3|-B MU‘ 
116 

.0 

30.0 

.1100 

.050 

.1100 

I IO >6-I wbc aw> 
n£Au 2'2- 0EsZ 

_ __“____“_~;“.M~_ 1 0,- 
, __.H “n_.h. .



DW 

-M_fi 

‘H@§_ 
MNM@.h 

$0.5 
0.‘ ‘R 

»_& Qik Q_k Q_Q Q_R 
mbaza 

It 
fl§n§fl 

Rmwufi 

“Mam 
‘mi 

____ 

mo_° m~_°

Z 
J\%Z 

WZ%QIVQ 

flflfl

Z
M 

=@Nk= 

QQQQ. 

lm°=_°

Z 
J\WZ 

hfiflfi 

(Q 

__:m__M%__§ 

=§@_M@ @_M 

fl@Qfl_N 
OQmM.w@ 

°_mQ ~_No Mum“ 

mfi 
Wnmw 

‘Q0 

O‘U 

J\°Z 

Omzfimzfifi >EZ%J¥J( 

Q@fiQfi 

Q”8_

A 
05.9

Z 
J\gZ 

OWZHQIOU

Z 

J<>OF §mo§§ 

O&$_ 

{.0 

4m@@_ Q:@m_ 

@W_§ @m_§ Hm_é 
Qmmué @:m_“ 

$m_§ %gm.Q J\ut 

=@zMQ:Q° 

WPQQFHZ 

¢@aK§ 

Qumm_m@ 
ll__mo 

U§U 

J\QZ 

OMQOQSWE >bZWJ¥J< 

flflflafl 

SQMQ. 

llmw_° 

NONa\”“

E 
HZ 

FOP 
Nmflfia 

'm_m 

~nn°_ mQQm_ 

-Jmm_° 

'm:m'° 

J\UZ 

fin 

<G 

LO 

NOZ‘@OZ 

N“fiNQ 

v'md# 

3@NQ;M 
O¢O=.NQ 

u_mw 

_ 

-0“ 

Q<O‘J\UI 

Zbub 

POE 

>PZ_J¥Jfi 

Wcflofl 

qmflM_ 

m}~_= 
J\”K 

<1

D

E
Z 
BOB 

HMOKQ 

QWQU. 
ll ll ll 

_|l 

ll ll II 

@§M_§ 

Z 
d\wZ 

Qua“ 

MHO 

N°Z‘”QZ 

flfiflkc 

Q§3@.:fl 
Ilm_:O 

VOQQ 

J\QZ 

NOO_ 

1% 

>kZ%J¥J( 

W§fi¢fi 

J 
m~_°

Z 
J\QZ 

G§UJ<Q

Z 

JQPOP ~=@N§ 
'M_: 

QWNQ. MNEW.

_ 

mm_° 

_lm:m_° 

mm?” 
~m_q

Z 
J\QI 

OD 

“#4 

NQZ¢UUz 

=HHN§ 

'm_M 

mQNfi_N 
c§QB.¢@ 

'-“_Nw 

~_mW 
_mW

b 

§_Mm 
_QW 

Q4“ 

JMQI 

_Z’fib%b 

>EZHJ¥d( 

flofldfi 

§QMK_ 

llmN_= 

J\@L 

>5 

(Q

Z 

JQPOE fi$&&¢ 

Q§fim_ 

_ldm_= 

Z 
J\Qt 

O?! 

1‘

K 

NOZ 

MO‘ 

@%fl&g 

_”§_ 

J 
,_m~ 

~”N§_

_ 

Q=~¢. 

Tbau- 

fi3@ d‘: 
nm=_° 

B§_Q U§_§ J\QZ 

Oufififlzofl 
wfifizagdk 

§@fi@§ 

mwbn mg:

H 
Mg J 

fl_¢ 

.~-@Q@.§

h

‘ 

‘9°_= 

_ 

VJ\°Z 

_DW‘HQZOO 

<~ZOZ=$ 

°@mh 

@M“. 

3.30 

m_§fi_ hmhfi. 

/u6Zv~'§N_§ 

lm_u__' 
mQ§.Q §$fl.@ “J\u: 

°m‘%Q;OU 

zxb 
baa“: 

°=mm_ 

m§_§ 

L 
J\QZ 

bOE_Ob3< 

L_“p;Jl 

Ncdmfi 

@M@§_ 
IN: 

___ 

J\QS 

PGQ 

JW 

WWHG‘L 
o=_@Q 

-- 

'“@%"m*_ 

§U§§° 

a
‘ 

QQ§.§ 

‘NW:

Z 
d\UI 

Z 
J\ 

<:_W 

:3 

J2 

Sta 

GRZDZSQ 

NO$&° 

_=5m”_ 

Qmfioa

2 
J\uZ 

HUNG 

Onfl 

aw 
____M kfimhe 

Z93“. 
ll 

n_=

Z 
J\uZ 

CG 

OHS 

XJD 

ZIP 

BHQ 

Z¥P 

_fi~g~q 

QQQBQ 

QOEBQ 
JV 

_5g 
Il~=_a 

__ 

__ 

___ 

__mM_ 
ll 

“.9 

_J‘UZ

E 
J\QI 

KMUWOWEW 

w~wwOw“m 

Wwdfia 

B:#Q. 

'fl§.§ 

Z%IH\““ 

WW

O 
":2 

Mmmha

J 
QNFB 

Z 
J\“Z 

Z‘Qb=< 

_U_p 

28% 
“$65G

_

Q 

__ 

___>‘ 

_:___ 

QQMWG

J 
“'° 

J\

I 
~m__£_mm 

UGWNB 

QUQQ. 

lN'°_=

Z 
J\Ql 

ZQFQ‘ 
:ufl»E€ 

.d‘, ‘chm 

“Mu 

.>UO 

.Dbm ZGWZ
QMDMIM 

QQJ 

‘JCS 

_mu° 

.BPW 

‘JUN 

.>UO

0

D _m%W 

_>

Q 
JD

W Z§%Z
QMJDNG 

QQJ 
‘MUG .dU¢ .GhW ZGU:

'wMNW 
U‘J 

.0

Q 

MZO% 

CO5‘! 

_ 

.WJ&IGM 

OUIHLW 

Q
" 

NJBIGW 

mag‘; 

_____UP__Q:___m=_ 

3\_g\; 

EUFQD 

25 

.2 

=::M

T 

mmmmmwmlMmmmmmwlnmmmmmmlmmmmmmmmwmmmmwlmmfllmmmmmmmmm 

mmmmmmu 

‘_

va
_

______MT
_

( '\ 

_ 

_( 

_°\ 

>¢€tZ=W 

<b<O

E
Q



@§5§_@@fi |l_°mH 

d\UZ 

WMWQZNH 
$aNk~ 

:nmm_ 

109".“ ._'H:____ 

M 
J\UZ

O 
Q 
¢¢

3
Q
P QOJM“ -m_Bfl 

kNw~_N 
QQ§J_NN 

I‘ 

_:~ 

UPQN J\Q: 

Wmmwdwm 
“Gina 

‘Q 

Q=¢@_Qbfl 

_ll’QQ“ 

’ 

J\Q: 

“WW” 

“Q :mN&~A 

Nfl@.Jfl 

OM@%mN 
QQNm‘8d 

_Wfl 
:’:~

I 

fiv
W 

J\°= 

OMZHTZQO €DgJHM 

§@“Q# 

¢§§§_’m 

§;¢m J\u! 

¢u_ 

"G2: 

Jmhxw 

<2 

_mdnH“ 

'm_fi 

QQ:§_% 

¢Q@Q_&Q# lM_mQH 

_§@H J\OZ 

WE 

E: 

(< 

"WHO

J MQNNfl 
QQQ#.:fi 

0“.8H 
J\QZ 

L3 

>JOI

M 

‘DHAHW 
&=fl3H 

Q$”Uwm 

@QMm_M 
mN;Q_@m 

§_#@ GNMN Q_§Q Noflm M_k@ 
‘NO 

J\Q: 

QMZHQZOU ZJHQO@ 

=@H#fi

’ 

___

I 

‘D

3 

WZQE 

EOWCZ 

_fu:M£<U 

Ou¥“‘m 

'

u 

udl8‘m 

@~o_§& 
M_: 

::=°JN 
fi~m®_¢~ 

_m~ 

Q_flN
. 

GU 
m_&@ @_fiB §_HN 

‘NR 

4°” 

J\uZ 

Dmz~mZcU 

W 

Jaw 

b$mm@fl 

O
N 

M#NJ. 

@§@&_#fi 

_mH 

ll:_:" 

J\Q: 

<<>>JQl 

1 

<QBJHw 
Wadi“ 

§§Q~‘@m 
ll~_gm 

J\Q; 

“D 

:1 

JR 

==HQOM 

Naflfifl 

mmmmmmM_wmwmmmmlnmmMmmmlmmmmmmmmlmWmmmlmmnlmwmmmNmwuimmwmfimM 

comm_“N 

llm_H~ 

J\QZ 

mg;

3 mqnmfi 

¢§Q@_#H 

M 

NM 
5.3“ J\UZ 

<1 

¢MZ< 

1 

§UH4%w 
NQ#4fi 

g§Q§.fio ll°_“@ 

J>UI 

fifl 

M<§ 

ID%O°m 

m°“_fi 

M_§ 

@@Q@_M 
¢mNm_fiN 

_m~ 
n_"~ m_~w 

_NR 
J\QK 

QPI 

>§G 

WWHO 

#QW 
QQWW“ 

Q§§d.fiN 

#.HN J\u$ 

a°%‘M°ZL 

J@k*U 

OZ 
#HMN“ 

'm_” 

~Qmn_N 
~ww~_mm 

5.90 ”J~m 
_~m 

vJ\Ql 

fill 

J“

K 
;:HO°W 

@§afi% 

N1“ 

mmnm_m 
@€Qm_Qm 

Ild‘fl~ 

J\uZ 

Gw 

OPSQ 

Mwflfi 

IOU 
Jcfifld 

§B§§.fiN 

.#N 

il 

J\uZ 

O 
HQ 

m<‘ 
lD_Q= ”eBNH 

§§§§_mo 

ll 

_m0 

€‘ 

J§@Z

L 
w<< 

ZDQGOM 

Ncflfifl

H 

m
_ 

N§§_ 

-' 

4 

M_M@ 

_- 

M#§Q_ 

'- 

M853. 

l- 

nag!“ 

H“ 

ogq9°

V 

'_ 

4wg°!° 

J®=°_° 

J\uI 

‘ 
J\uI 

DWZQQZOQ 

OQQ 

Q_§ 

l 

J‘POF 

BJU

E
b 

§T:mfi 

“N8$H 

ms];

: 

n_m 

-' 

@M~“"_ 

Q 
QM 

fl~ 

§§@B.fiN 

_n“~

‘ 

MWHMMHHV 

'. '_ 

§_flN 

_ 

'. 

'#N 

_HN 

__N

" 

Z 
J\Q= 

J\UZ 

OWZR@&OU 

Obi‘ 

MG‘ 

ZDHWWZOZ 

MWHQ 

DZ 

§@“Nfi 

NQfiN#_ 

dQN,@mN 

§WO”,# 

M”QE.@mN 

_“m~A 

.. 

_9m@N 

”_Qw~ 

.=o~ 

_Oo~ 

=_:m~ 

°?:m~ 

~_wm~ 

i. 

_:m~

" 

H\U! 

OUZfifiIOO 

!tC_~F 

Wmwzflflalw 

WMWZpG$¢ 

=@®éé 

“=0 OQ@=_M 

J\QZ 
&@@m_No~ 

-m_O~ 

Jfi¢§1 G$§§_ 

‘QQ.§ O§Q.G 
L~J\QZ M€#M* 

_§@GQ.“N 

ll'_d~ 

JXUZ 

<O‘W(< 

K5 

OI 
O=HNfl 

QMQ 

__é; 

8 
~99: 

O%<$ 

SJQ

G @:§m* 
§°§@.fiN 

°_“~ J\UZ 

CQ_W<C 

duh 

U8 
Nodfl" 

_fl 

'M{_ 

'W"m 

’“%m% 

O*@ 

QMN@.@@N 

_MBMQ.N

» 

.°m~ 

~.”- 

I 

N\uDN 
.JmN J89! 

fl.UJ<O Wwwmmmafl 

Q 
‘N 

%mbK Q.N §.Q Q.k 
Mfi~Z3 

OUZHDIOO 

_ 

__ 
___ 

._

. 

_mPM 

_wW“ 

.§WG 

‘GEM ZINE
NNQMNQ 

Gad 

‘J13 

Jflua 

“mm

3 Z<%Z
MOUI M_fl 

Did 

‘JG,

.

Q 

‘E 

‘mm ZCDI
QM fi_m _8H _N6 

O48 

:\g\=_ 

_n_m__g:a=_ 

m__\=_\g_ 

__W__g 

__Zn__ 

5: 

:5; 

A33? 

m§q\_\ 

Hmmuummwfimmm

A



§°§§.:~ 
lln_’~ 

J\Qt 

WW 

2“ %:fléN 

@Q§m_fl& 
llmifl~ 

J\UI 

fihflw 

PHM 

MWHQ 

4U 
H?fl°N 

Q§@Q_:@ 

ll 

_:Q 

(U 

J\QZ 

VO‘QJ<U 

Wwfifi 

GO 
:°“QN

8
O 

N@fi_°H 

_AQ_fi 
m“@N_ 

Qg§#_Qfl 

~__ 

E‘ 

‘_'-5 
_¢‘uMmI' 

_:“ 

H.@fi ~_b# mfafi 

J\QX 

JSOI 

QUE

M

V 

JQPX 

dfi 

OZ: 

OMZ_m=OQ 

W
Z 

ZD¥MM<Pl 

M0“ 

=@“@fi 

D°mm_o“ 
ll“_Qfl 

J\QZ 

POI@_IJE 

R3 

whfi

X 
h°a@_ 

'M_N 

flJQ8° 

Efiflfipflfl 
_--~.‘fl 

k.~H m.”d 
,J\UZ 

FUZE 

ZJ

E 
wW“O

¥ 
n°_Q# 

OQ”"“w 

Hfl@N‘M 
E3fiU_QO 

W350 Q_Jk 
_¥@ 

m_flM O_&@ 
‘O0 ‘MW 

GU 

d\

t 
QWZh@I%Q 

tD~uJ<O 

QQHQN 
q=Q°_Q“ 

"=.°fi

¢ 
m.o~

M 
J\Q: W1‘ 

MWBD

¥ 
Noqfifl 

I- 

____ 

I- I- 
==¢m_~°

_ 

m_~c
\ 

la 

~___m__"__ 

J@P*W 

(U 
__”°~ M@mw:@fl 

_m 

@Nn@_@ 

_F@§_§@fl 

_§HN 

&_WQfl 2% @.QN% 
_§°# .§¢# J\QZ 

OWZ“@ZOU wflMflQJ:Q 

°@NNd 

_: 

__ 

__ 

_>_ 

B
G 

“F589 

§§gfi.Nw 

ll 

_‘° ‘F0

\ OP=‘JWma 
Mm_G_¢O 

§dfl§N 
Q°U@_U&H lw_w~"

> 

J\Q2 

U‘ 

“3~<< 

Mwufi 

JD 
qSNkfl

i 

_____‘ 

____ 

‘U

3 

MZQH 

MOWQZ

_

’ 

’ 

_mJlr¢w 

Duxilm 

8
u 

UJKSC" 

mQ\#=\&° 

_QWBD@HZEWHO 

WQ§fl°\§§ 

_W_‘O 

BM: 

)QZ 

>O=Pm 

‘>1s° 

‘J 

""'- 

-'-'-"'--"-'-_""""-'-'---'-'-'--.""-".--""" 

U
_ 

vi‘ 

Z<EOOUl 

JOMFZOU 

>H“J(:c 

J§ZOHUu¢_KubZH 

DZ‘ 

WW°ZH>OM1 

m_¢~<Il 

>¢<ZLDm 

fihfifl 

B§GO.~o 

nos‘

’ 

J\ 
5 
Mg 

WMWQ 

(U 
QQWQN 

_ 

'm_N 

flNJd.€“ 

=§q§_§§N 

_§HN 

_ll.°mq 

J\QZ 

HQ 

(G 

WW3: 

JD 

_ 

__ 

°>

G 
mm “W” 

MW:U ‘HEM Z‘UZ
O5OUMU 

O‘J

. 
hm“ !GFM ZGUI

QKO HmNi 
O‘J 

1'k ‘Yl ‘L\ ‘_ '_
?8 ~_ 

'\H _
_ 

_ 

N‘

0
W



n8 
’

i 

OlIl3SUFHAR¥ 

INCES 

AND 

INTER 

REGIONAL 

QUALITY 

CONTROL 

PROGRAM 

PRAIRIE 

Faov 

-mac--qoqoanqco-ocynnnoqpq 

Qomyonnqoaqqqpqan--Qua---‘ 

on-0 

anon 

07/01/85 

OISTRIBUIEDI 

01/01/85 

MJEI

QMQ

6Z 
$TUOV 

"5 

us

3 
x; (;n K) 4. _&

I 

DIA. 

TRMOE 

FETALS 

-srrxso 

SNJPLE.

M 

SAMPLE

=

w

4 <¢g 
U- ~68 w»a4 a \ ssxu ~_m: 

009 

TOTAL 

APOA 

G/L 

CR 

810 nugug

J Gkb QOU anG 88¢ NO<
S G/L
I 

In Du>n .=5A m<m4 mzzs H40 N>UZ 
-I, GIQ bfi 

v-IX 
will! 
B, Q 
7'7 N> IGA HGIL 

KG Hhfl QX munNV AAS HG/L 

J§ <1: app a¢u4 Qh \ m xu ~>m: 

?AL OAV 
QOH.-I OF§_\ 
7'! {IQ N>i-It 

Z_D 
52$ 

O‘!-Old FIG-I ¢'\:Z\ nafig “U 
54 M9 dil amt; 3.68 H1!-It

d PC NIB gm 
n4< #148

S GIL

Q4J 

o.uz" 

0.365 

0. 

3.360 I391 on ii 

ll ll ll ll 
M
O 

'0.

:0: 

I4 
..# 

.360

3 

0 0 0 0 @:Q') 

N0 3 . 

I I 
O I 

DH O 00 0 M8 M 

WNMWQ 

.H200 

.3650 

.3800 

fllfl 5%. N5 
33'-l\ 
0 03 1% 

3.3000 

4.0000 

“.1000 

3.3600 

gfi 
6% 970$ 
9 I 

-I 

5.2000 

MD MN‘ Mm 
Qill 
_o 0M 5.0 

n;au §eB' 

§$§°

. 
us. 

\m_.§

J lid ~§° qwlfl M ¢\ 
\OlLlG-3% GBLIIO 

-IO 
he-.< -txfl am J M wx \DUJ<Q Nun! 
J, 
<1]:-I I-<15 ~00 

v-0-F0 -I Q \ QIUXQ NBLDD 

mo mu: uz mzu mum; 022x m<co mxua 
-I Q4 I-D 

1-IX 
v4l|.lfi.‘-J 
F7 

. <\ LAZQVJ NIH: 
-IQ Jifi QXD 

fill]M W24 NILQI
S G/L 

-I 4&2 P13 #90 
IQ-F4-I 5 \ mz XQ (VIEW: 

-I . <42 VMOZ MO 60-G.-I Q <\ mzou NIH: 
:9 

' 3¥E§ mzu mama oztx ::og ~00 

d< Pfl W! :~=~ .1808 NONI

d I-4 NXQ 
QM] -I P3 (’fl\ ~ffl€g 
NI-Ill

_

UQJ

1 
2.050N

O 
U'*CJO'\ 
Q Q Q 

VQQIIIII 

llll Ill I 

114
nN 

-’~'#~7\|\ 
0 0 0 0 0 €\=Z§§ 

0.59 0.5“

I
I QC‘ 
~f~’ 0 0 QQ

J
3 

0.fi37 

ll\ 
@l§lU\(\|Q 
I O I Q .0 GQQQQ 

:: ::
i 

u.~2" 

0.35 

HNMQQ 

2.050 

.g35b 

1. 

1.8867 
.0600 

“Q3 

2.1000 

13 Q7’) QQ 
0 n 7.5 

as mm WW I mun: Q00 
\D 

Q5 QQ ma o #55‘ 0.. =c 

05000 

.5370 

.3071 
a§§319 

Ob~°° 

an mm 0: I}§
I 

1219 

§‘é££ 

35%; 

'_'a 

20307 

-IQ 
I-.< -IXD am Q F0 U)\ 

Qt-4<:_7 N24: 
J H ¢&H h<Z f1QQ whuq 5 \ oaxu NZMD 
JG <9" h'Z 00 abla 5 <\ Q*'°LJ\D NZHI;

D 
I-U-IO J20 

O'\fil-I OQQJ U\OI\ 5900 N Qt 
-I ms! HO 

v-IX 
6'-GU11‘-I 
I0 ,<\ 
R)‘-"ix 

-IB 
I-,< 

virlfl3 n mi 
7.504!!! NO.<Z

4 <lQ F40 you whmJ Q \ ~9*@ wow: 

ILA0 U-DC} (DO 
Q!-fl..J G _ <\ NQU2 NQH 

-I §* 
URL? HQ Ohm-I §. , RU ‘ 

~u:g
O 
50 Qgfi 

gzgi once u oz

QQJ 

1.91.. 

QC‘ 
I I "vi 

‘w
9N 

1.600 

1.060 

QD 
(“@114 
0 I 0 
F1111‘

I
I 

7”0 
F.

N
I 

III

0

I 

~
IH 

1.16 

ll\ 8.¢.= 
9 Q 9'0 0 HQQHNN 

IINHOO 

1.9700 

QR Q I8 lflk 
1.6 

.0 L8 

2.1000 

1.6600 

Q14 mo mm "Q ‘I 0.7 

14 

1.3000 

1.2000 

1.2000 

1.0600 

1.1600 

EN NU‘ 
1.96 

.11 

6.1 

BERN STD. 

O€V. 

REL. 

S 
0. 

DES. 

VGL.

Q
L



Qm 

k. K. '~-¢ 
, M

¢ 

é< 3: _»a Q; #8 wum.J I'0<\ 
3588
JQ =h< 

.~f><O aw 
I'DQM ZN AAS MG/L

J <12 hH1N r MOO qynug Q _\ aZ>fl§ mNm2 
O/A.

J 
Cl Z I-LN 00¢ Q*UJ Q i-I\ aZ’U 

nu: a 

SUIHARY 

YER 

REGIOKAL 

QUALITY 

CONTROL 

PROGRAM

' 

DISTRIBUTED! 

07/01/65 

TRACE 

HETKLS

O mu: uzu mam GGJDJ motx meow N O2 

a. *9 HX awn; m <\ QGMJQ Ngpwg 

4n §§ 
' oz: 

3 w< m:<u ~u<2 
DUI 

PROVINCES_AND 

IN 

TEI 

0lI 

/05
L 

01 
Uh 

TOIA ICAP 
ILOU 

028w mum: 

PRAIR 

00 

Z9003 
NIT“NL ICQP 

IISIL 

CU 
IE

§M Q -. 

H) 

stunv 

no. 

SPIKED 

sqnwle. 

rpm 

ax 
roar no/L

G JUM 
¢¥5‘ 

- galhl 
9:53 3V'U8

W 

_»c SIX 
_ “NM - Q 

5'ékU

Q 
E? 
\- 

SAMPLE

QG J
I 

0.1.2” 

o.ss 

I
I U'U\ =: O. Q? 

o.ss" 

0-078

w Mmmn~ :¢:mm 
Q Q . II §§§Q¢ 

0055 0 

n.u9" 

o.a9 

0.53-’ 

0-431 

1.0 %'? 1191 

II 3! 

wunwb 

eqm Q8 aflm O. 
Z1. 

‘ac 99 M5 to 

¢55[0 

.5700 

NIO NQ QWO I JQQ I 
U O ON 

BR an ms I mesa 000K 

cc cu @Q_I QQQI IOU ea 

@5300 

¢b310 

onG 03 Dd DOfl 8-5 

1¢I000 

2%’: VMJ 

Z010 fifldfl Uh HI SW85 

- I 7 1 v I I ) I r
|

4 
E‘8 008 ahHJ a \ ooxo sum?
J <O hlfl GO abgg Q0-I\ Q0 O #0 Z 

IO DMD ZZI QQH O>OJ G~_|Z\ NOOU #202

J Q6 MO ax HULJ n <\ NOUQ 48H! 

XTBL 

DA F4W 3 mi NO4U 824:
J 40.0 .h<Z 

v-{OI-7 MHHJ Q ,\ N939 4'1-IR:

J < a wax 00¢ Ohflg = H8 NO 0 #2 I 

IO SUI .HZU mun @204 mzt\ qpou nmut
J 
98 #3 dUlJ 5 <\ 

3538

d PG W36 BUM QR‘ MM‘
S 

HUL 

8: 
OQEN 
$fi2< 
3 8%

D QJ 

0.52 

01072

I

O 

3.380 Md on "IQ 

II II II II 
F0
0 

WI 

Q
I 

III 

III I III I 

fl0J 

3.300 

0.86--

G
I 

II 

0.06 

8.ura .59 o.~9 
n.ssL 

0.55 

QNWQO 

.. .1’ -.- _ - E _ _ _ 

I520" 

ch7Z0 

M0 ma‘ Q3 
3.5 0“ 

1203 

3.3000 

1.0000 

M-1000 

s.sacn 

-0600 

1.0000 

.6600 

32 "F UH
0 115 

OI'O >QJ ht aw: 
5855 Q51:

J Q< PO dz 
v-I_U-HIJ W <\ ~moa Qmwz
4Q nu ~xm' nu,4 Q w\ Nm<Q oa<: 

E} 

BL 

=oX Q J MU‘l\ Nmfiw 0t<t
J <%: I-. nOO HEHJ 5 \ NQXQ QQW-D 

MQ tut ADZQ Q3“ FUQJ ¢§Z\ QMOQ M DZ 

,4 me hfl #8 MUQJ W <3 O60 mun: 
JQ I-< fi¥9 aw J m @\ 0<§g I-AG‘

J <14 P<fl "Q9 
Vii-III-I B \ QQXQ $QW= 

QQ 
¢§g° @z@J 0Ot\ 
‘Uh L83 vs 

= 4_ G1 P9 ax "Hid n <\ aaug {UH 

4u >4 uxo, em 4 nvmx uoau :04: 

U1J

N
0 

ii 
2-II 

2.00 

I 0| 
I II 
mm II wk 

III I III I 

F‘) 
.9N 

I I I II I 

nu 
#8 

-f
0 

I'D

Q
03 

1'0
51 

IN NQQNB ~fJ#Il\# QQQQO ucoag 

0.50 

I I 

3? 0.57 

flNMO@ 

QQ ' 

330 @N@ ‘O 
V§ lka 

2.0000 

QQ ‘HQ <36 I (D65 I 
0 0 0 vlfifl 

2-3000 

QR O3M@ =§§ 0 I§ 1. 

3.Q000 

M00000 

0.1000 SI 

$3 QN 
oi '0" 0;? 

.5000 

OG ca Qfl I QBQI gooN 

wean 3%?‘ 

2¥3‘ 

nesi 

vaul



‘ 

_ 

~#\W=\mb

Q 

fi§\#°\$Q

R 

NH\~°\Wt 

W 
#H\MB\mQ

_ 

HH\N°\mQ 

Q 

VNN\@°\mQ 

M 

@N\N°\@Q 

M 

@§\P§\wQ 

_Gd\MB\mQ 

(\O 

WJ<~WZ 

WQQS

W 

fiU>~UUU¢ 

WWP‘fl

_ 

H3 

"MW: 

gay 

am 

_

.

_

Q 

. 

n“%“MHV

0
_ 

M
_ 

__M_HM

W 

Bl 

J\QZ 

Dfid 

OU$H%BOQ 

_ 

___‘%@%_{_D 

m 
gt 

____:O§ 

3528 

:_________ 

_:____S“_u~_ 

5Ma-mmmmm_fimmM-mm§M 

yam- 

am

\\_ 

_

, 

__. 

__ 

__ 

___

’_I

)

%_
‘ U_ 

__ 

__ 

__“_;___3 

__m_:__W 

D 
_u 

3:5 

::__\=_ 

___m:____:_;:_ 

3:2: 

3:3 

__: 

82 

E5 

\_\

i



V 

‘F 
iv 

Govemment Gouvernemem 

Distribution 

l_ 1 

i 

.1 
r" -I 

__ HI Alkema A 

":2" Quality Assurance and Methods Section 
AMD/NWRI, Burlington 

|_ _1 

SUBJECT 

u. ALKEMA/IWD 

0fC8fl8d8 du Canada MEMORANDQM ~ . NOTE DE SERVICE 

/4645/ha '7 secuam - cumssmcanofl - 0: secuarlt 

oun tit:/horn‘: aerenance 

voun nu/vom nekeiincs 

one " 
17 June 1985 

oaaer Final Summary Report on Prairie Provinces Quality Control (PPQC) PPQC Studies 31 and 32 

-. 

I have enclosed the final report for PP 31*32 

If you have any comments on this report, or any legitimate corrections to the data base, please do not hesitate to call. 

Since there were several changes to the data base for these studies, a computer data printout is included for laboratory managers and Mr. Dunn. 

H. Alkema



SUMMARY REPORT 

.PPQG STUDIES 31 AND 32 

for March and April, 1985 

TRACE METALS, MAJOR IONS, NUTRIENTS 

AND-PHYSICAL PARAMETERS IN SPIKED SAMPLES 

by 

H. Alkema 

June 1985 

AND 
NWRI 
GCIW 
Burlington; Ontario ‘



This report summarizes the PPWB interlaboratory quality control studies PP 31 
and 32, for the months March and April, 1985. These two studies dealt with 
trace metals, major ions, nutrients and physical parameters. The levels were 
mainly low for metals and high for major ions. 

Sample Particulars 

Two samples were analyzed for trace metals and three for the remaining 
parameters. The following is a breakdown of the five samples: 

PPWB 31 - Sample 1 - 125 ml, D/A * for trace metals (3% HN03) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

PPWB 32 - Sample 3 - 1L, S/E * for trace metals (0.2% HN03) 
Sample A - up to 1L, major ions, etc., stored at 4°C 
Sample 5 - 125 ml, D/A for trace metals (0.2% HN03)' 

* . 

for definitions see Appendix 1 

Data Analysis 

Results for routine analyses were recorded by the laboratories on the report 
sheets provided with the PPWB samples. Submitted results were tabulated for 
each parameter, first for each method reported, and then for all methods 
combined. These data, and their resulting statistics are presented in Tables 
1-5. Preliminary data summaries were sent (May 1, and May 22, 1985) to the 
reporting laboratories to provide immediate notification of anomalies. To 
rectify any errors in compilation of data summaries, the laboratories were 
given three weeks. The results from one laboratory were received after the 
due date, but were.included as a courtesy.

Y 

Performance Indicators 

A result which deviates more than 10% from the mean is circled in the data



tables and its value is noted in the comments. Results reported with an "L" 
+(less than) or flagged with an "R" (rejectable) are not used in the 
statistical calculations. Performance indicators are fully explained in 
Appendix 2 of a previous report dated February 1, 1985. 

Comments on Laboratory Performance 

'A high coefficient of variation (incomparability) was observed for NH3 and 
Turbidity. 

Individual laboratory deviations are listed below: 

Lab 1 - erratic results for Pb by D/A, -12%; and Pb by S/E, +83% 
(R)

' 

- biased high results for A1 by D/A, +43%; and Al by S/E, 
+58% 
- high results for Zn by S/E, +67% 
- a high detection limit (HDL) for Fe by S/E 
- a low result for Mo by S/E, -86% 
- a low result for pH, -21%. 

Lab 2 - a high result for Zn by S/E, +83% 
- low results for Al by D/A, -24%; and DOC, @892 (R) 

’Lab‘ 3 - a low result for Mo by D/A, -53% 
- high results for Mn by D/A, +26%; and Cd by D/A, +16% 
— high results for NH3, +3891; and N03+NO2, +187% 
- an HDL for Ba by S/E 

Lab 4 - a low result for DOC, -16% 
- biased results for DIC, +1181 and +1261 (two R's) 
- biased high results for Turb, +64% and +1431 

(R) = rejectable by Grubb's procedure for statistical calculation



Lab 5
0 

Lab 6

5 

Lab 7 

Lab 8 

PPWB laboratorie 

— 2 HDL's for NH3. 

- erratic results for DOC, -47% (R), and +3761 
- biased high results for Total u dissolved, +417. and +42%. 
- a high result for F, +11% 

- loiw results for ca by D/A, -191,; 

Co by D/A, -16%; and Pb by D/A, -38% (R) 
- high results for Al by S/E, +216%; Mn by S/E, +1001; 
Fe by S/“E, 3677. (R); and Zn by S/E, +2171. (R) 

- a low result for Cr by S/E, +38% 
- high results for K, +59% (R); F, +21% (R) 
- biased high results for Total P, +31%, +1861, and +1900% 
(R) 
- high results for TKN, +721; DOC, +376% and 658%, Alk, +51% 
8o3+uo2, +3527. ~ 

- low results for Turb, -84%; and NH3, -95% 
- an HDL for F 
- a low result for K, -89% 

H low results for Na, -11%; pH, -21%; and Cond, -90% (R) 
- a high result for NO3+NO2 +8971 (R) 

- biased high results for Cr by D/A, +56% (R); and Cr by S/E, 
+507. (R) 
high results for DOC, +867%; and Turb, +3212 (R) 
a low result for pH, -26% 
a low result for Cu by D/A, -17%

, 

an HDL each for Al by S/E, Mn by S/E, Fe by S/E, and Zn by 
S/E 
- an HDL each for F, TKN and K 

s average number of deviations per sample was 2.9



=”“m_ 

-mJ=_c 

DO 

J\QD 

&‘UH 

XW 

J€bOk 

DO 
“HQTN 

°°:N_ 

_N!° J\UI 

E
O 
Mfig 

J‘bO 

O0 
@$°BN 

@am5_ 

lIm°_° 

J\OZ 

(D 

M44 

JQPXW 

“D 
N¢%8N 

:nnm_ 

n:@_° 

DQ‘J\QI 
&€UH 

JGWOP 

DU 
OGQDN 

_mN_ 

°_’ 

°:#°_ °nm~_ 

:N_u :N.c mN_° oN_c @N.D 

W& 

J\UI 

OWZ%flIOQ 

ZOE“ 
@@@ON 

Q3m§_ 

:mm_° 

MO 

J\Q: 

&(U% 

X“ 

JQEOF 

QQ 
fl€d’N 

n-_ 

wbm 

~mNU_ mhQN_ 

QM}: “Nb: om_n 

’, 
N 

.6 

$2 

J\Q: 

OWZ@$IDU JUXUHZ 

@@@flN 

§§’N_ 

IN.“ 
_J\QZ 

QQ 

$GQ% 

JDPXW 

WE 
“HMQN 

aflWm_ 

Hm@_Q 

HQ 

J\Ut 

<Q 

l(°_ 

J<PO_ 

MU 
QQQJN 

ll ll ll 

QQQN‘ 

QM!“ J\OZ 

4D 

l<UH 

JDbXW 

%Z 
H#M$N 

!M_N 

$$Q§_ NQMN. 

lwlmfiic 

mm‘: 
o~_q 

J\O: 

4G 

Mfii 

Jflbxm 

Wk

J 
MGM 

¢m$Z_@ 

A\QL 

K
O 
WQQ 

J¢kOb>¢Q 

:O=¢N 

?gm_ 

--°n_= 

J\OZ 

GD 

W4‘ 

J@hXW 

HZ 
fl§@bN 

=dMM_ 

ll:~‘° 

Wk 

J\OD 

l<Q% 

m% 

J<FOP 

at 
fi#§QN 

Jdm. 

Q.# 

QNN§_ NMN8. 

-'@#_d 

m_° 
fi$_§ 

I 

> 
J\QZ 

bWZ~bIOU 

_zDEQ<Z<> 

@@@NN 

.<\D 

WJ<bWz 

WQ§¢b 

'l'h"l_lHl' 

lllllllllllllllllllllIIUlllllllllllllillllilllllllll 

tqmuama 

Jczbzco 

>hHJ‘:a 

J<‘°~°w“_¢mhz~ 

Q2‘ 

mu°zR>°zl 

w_z“‘al 

mcm~_ 

-'m~_° 

WZ 

J\Q; 

&4u_ 

Km 

J<P°b 

"Z

_ 

#fl:@N 

03¢. 

o_:# 

QNQQ. NR:§_ 

§§Ju 
::@_@ nMM““*v ::@_D 

_ZZ 

J\UZ 

OWZHQZOU W%WZQZ§: 

OFFQN 

Q§Bm_ 
ll 
m_= J\QI 

‘D 

MGQ 

J@u#*w

> 
”ZM”N 

Q3#N_ 

J3N_e 

$‘ 

J\uI 

(O 

a‘Ou 

J€PDk 

HZ 
,Q€bN 

ll ll ll 

¢§;§. 

:§.@

5 

fifi 

JQPZM 

Z“ 
HH@m 

°qo:_ 

JlQ:_=

3 

g\°D 

110% 

Km 

JQPO»

> 
dd 

EN 

HmMn“mWlmMmm 

QMN. 

O.## 

ODNG. QQNN. 

_$fiN.§ 

V90 

d\Qt 

OmZ%QZO¢

J 
PJQOOO 

@@@NN _W_Qfl 

KWQQ. §:@§_ 

-mm°.° 

m°_= 

__§ 
@%XW 

Z2 
UOMMN 

§flO8_ 

HO¢'Q 
>_J\UZ 

GO‘&€UH 

5?” 

QZQN‘ 

J.@N;= 

J\Qt 

QC 

Wflfi 

JQMXW 

OD 
GQMNN 

§#8§_ 

4 

lfl::_° 

Z! 

J‘D3 

L¢OH 

Xm 

JfihO+ 

Z:

d 
QMN 

NB@_ 

Mumw 

@@@fi 
§N@M_ 

09° 
Qiuo 

J1 

H\OI 

mm“ 

W__‘_"__mO OQ$M* 

§§§N\ 

Q~.° 

GO 

J‘UD 

l¢°% 

gm 

JCFQF 

DO 
dfi§MN 

@:§¢_ 
ll ll ll ll 

83Q‘§ 

Z: 

J\US 

‘Q 

&‘Q“ 

é$_~___§H 

ll 
‘ll 

ll 
§Gkk_ 

@kk.€ 

J‘ 

J\UI 

lU\XO,UW 

“<<E= 

J“ 

OQDH 

Q@#N' 

WHN_= 

"DU 

J\QZ 

(O 

¢(UH 

J<bOb 

O0 
UOQNN 

km§_ 

#N§§ 
Hfimé. 

m°__ 
flMQ!§ 

CO 

‘SUI 

__§__mw 

@@M#N -W.Qfi 

Qmfic. nm§W_ 

O_§ m_§ 
fl:.§ J\QZ 

flO_W<< 

JmhXW\J 

_ 

Ngmfix 

.J(> 

!MUQ 

_xbW 

.JWl

. 

DD 

‘OPE ZCW:
QWHd 

DCJ 

_J¢> 

‘WHO 

GUI 

HOP“ 

_JW¢ 

>WO 

.=kM ZQWZ
éOMNfl 

QQJ 

.J‘> 

'WUD 

"E 

"WWW 21%!
OOMNA 

flfid 

.Wd“:€m 

OW¥“°W 

d

" 

Wdllfiw 

wQ\N¢\MN 

_D@FD@PIP%_D 

mD\M§\fl= 

_w%<D 

#@ 

‘OZ 

>DDPM

I

_



ml”H_= 

Ql 

J\’D 

&€UH 

‘m 

JQWDE 

ml 
HH§NQ 

¢mn°_ 

m_c_§ 

OZ 

J\uI 

l€U% 

J§kOF 

OZ 
WGQNJ 

m6:_ 

ans“ 

QMQQ 
°mm3_ 

1'fl:_n 

m_° 

<@ 

J\QZ 

DWZHQIOD I=HZ¢Q 

@@@®w 

ZQH. 
&§”fl_ 

Ilma_n 

UM 

J\Qt 

cwzflmxou taflfizlfim 

@mmQ@ 

§@@m_ 
OI 

m_= 

flfldmwl 

JQPXM 

fig figfifiw 

mUQ“O 

llQd_° 

J\OZ 

QC 

M<€ 

JQPXU 

NW 
*c@DM 

ll ‘I ll 
@°H:_ 

‘lH:_o 

flfl 

J\QD 

l§UH 

X@ 

Jfibob 

(Q 
€H°Qm 

“mp? 

"'0 

m:D=_ t:mm_ 

méaq 
m=O1 

Qmnflw "Gaye 

ZN 

J\Qz 

DWZ_@Z°U QZHN 

@@@m@ 

@:p__ 

:_nH 

@mQ§_ ZH:§. 

__W 

.a€Jfl. 
__ 

§:Q.= 

QC 

J\Q: 

DWZHQIDU 

;D_ZD<O 

@@OQ8 

w°mé_ 

mn_° J\QZ 

GD 

l‘ow 

JmkXw 

ZN 
fiflMQ@ 

.<\D 

WJ<bMI 

WUQQF 

l"l 

'llllllllrllllllllllgnllllllll 

lllullllllllvllllllllllllll

I 

zqmuoza 

Joahzco 

>h_J‘:G 

J‘z°~Qw~ 

¢w_z“,°z‘ 

wm°zH>°¢l 

w_u~‘¢l 

'm_Mfi 

@w@§_ EMJQ. 

3:66 mp_: 35.9 Jmwt 

J@%¢w 

1% 
fiQ@Q€ 'W_$# 

NM$§_ °#m@_ 

llm=_° 

°m¢.Q 
d\UZ 

§D 

M44 

J@%Xm 

ZN 
#QM¢m

Q 

°mmm_ 

mm°_° 

Op 

J\o= 

l€xH 

XU 

J__fl*Qmm 

§@m§_ 

lmm°_° 

ZN 

J\D: 

QQUH 

Km 

JGFOF 

ZN 
fi#§=M 

Hmwmumwlmmmm 

fl@N_ 

N_m 

m8H§_ M@NN_ 

§§$N. 

J 

._ 

QN;§ 

mm 

Qt 

d\QI 

QNZHB;OD 

DGWJI 

WQQNQ 

QQJQ. 

§‘§_G 

DU 

d\QI 

Q10“ 

J‘hOP 

GU 
UQGOR 

°“@°_ 

#Q§.§ 

“ZN 

J\°t 

QQUH 

J<bD* 

ZN 
0,56” 

J\Q: 

_(D 

l€OH 

JQbXW_Q& 

flHDNQ 

§@m_ 
:. 

MUQQ. @b§Q. 

m§Q_§ 

OZ 

J\U= 

mmummaww 

@@@N# 

QQ§_ 

fl.§H 

$’§Q. ~m:@. 

@3§_§ 

=6 

J\QZ 

GWZHQIOO KUELOQ 

@@¢@N 

@@@N_ 

O$Ni§ 
WMJRE“ 

Jflfixwuufl 

NQMNQ 
ml::_° ¢DJm%fi 

JQPZW 

O: 
“QHNG 

@§:§. 

J§_§ J\QI 

€D 

“(OH 

JQPXU 

DO 
#Hn@N 

m_N 

%K§§_ §$ON. :2 
J\QI 

“Q 

W14 

Jflkxw 

Ql 
fi°MNb 

§@HO_ 

llflgia 

O: 

J\Q3 

LIUH 

XU 

JQPOP 

DZ 
"fiBN8 

‘ms 

Q§§§_9 
QQMQ. 

"m°_°

_ 

m°_° J\uI 

‘O_w¢< 

JDPXW 

DU 
QEMUN 

“E uJfi> 

’wUO 

SEW 

_JUU 

>WO 

‘Ohm ZGUZ
QOnN" 

D€J 

,mGM 

“MW” 

.>%D 

.GbM Zfiwl 
Q’0NNfl 

>@€J 

_J<> 

_WwD 

JUM 
D
M

QQHN“ 
D‘J 

.WJlI<W 

Dm¥_lw 

d

u 

WJGIGW 

mm\N°\@N 

_GWhD@H¢FWHD_ 

$@\U§\fl6 

“@540 

flm 

‘OZ 

>DDFm



DITA 

SUPHARY 

PRAIRIE 

PROVINCES 

IND 

INTER 

REGIONML 

QUALIIY 

GONTPOL 

PROGRAM 

Q-Q-‘v--Q.--...‘Q4.-;c'--Q-Q 

--_----_.-__- 

--¢-—_.--Q-4.

- 

-one-.

e 

25/02/85 

DISTRIBUTED! 

01/03/B5 

DITEI 

VI 
Fl

0QZ 

STUDY

U 
'8 

MAJOR 

IONS 

NATURIL 

SAFPLE.

N 
ll 

SIMPLE 

>c_ bu: DZ» I I 
I I U‘O@\ Q1312) N30" GPOfi M0 O 0.05 

>-O hm D1 
-1|-II-s act QQJD ~:m~ =9-ZZ 

0.05-- 

e.as 

DTV 
I I I I 
I I I I ~m 
~f \_ON W 
. .. . Z 13¢ ‘D 

WH MD =1 3 ND I- Q5 5

D 
I-'.a.J_Z D20 - flbwx n 

0 0 _o 0 Q Q QZZM scmmm. - vIi?IMNO mmwmm--- _(\IO_QI/I QULJJ 

_O ’ hm; QNU u: \ aoom azww Ncam cum: 

Q:M 
I O Q I I QQIQ I ~ccon@.a wuwwcwcm 

G\d\O'*O\0'\d'*Q0*

R ruse unrr ‘C GD 86¢Q »: ~dod Quuz 
. . C . 

0 BO GIG 
q\ 1-RV aw 

> I- “Au ,¢I;Z~ #503 NDQ Q3 _J I mbwm Q comm u 

UNIT ‘C
Q
I #3 I H9 ' 

=4 4 NO w OD I 
0 0 I 

I Q G\§ 
L“ fll Q"IV"I 

mm MOZJ 
l\.l_ O\ HIHG 
335! 9.31 

9.217 9.012

u N "W ~m~w __ ..O§O omam

W ILZ QOOJ N w\ athq aadu =wut 

. I NM! N80 aflné IRON Q oq-qfl\ I Q I QQ 0 0 
5'\O\Q\ U‘I'IO\Q

N 

1.12 
1.285 

'1II

2 aflg uu< QZJ Q04 awm 
N OH-I O00! 
oOIl\vI NNII 

D flNHIMONQCJ 

§$ 
\§I§ §G\ 
"Iv'I 
. I 

55.0 

.316 

so m$ Iflk 
Ia .2 

108.1 

ma IV: @O W57‘ 
0 0 

01.0 

O0 Q-7 Q0 I HMNI 
I I I 

G‘.-I1-4 F1? 
U" 

:30 Q3 
130* I 

vents; I 
I O U 

GM-is-I 
FIQ-I O. 

QE ca m?,! smno O00 :ms u m 

10 

"G FIN ")5 I 
l"Ill'\kI 
0 0 9 

IDLING 
v-I 76 

"M um mu 
9.3 

jk 

Q.h 

W9 Wlh 
I-l\ 

9.3 
.37 

0.0 

O0 QN ON I 
FIUIQ I 
0 0) ND

Q 

QIS" 

0
v 

REL: 

$50: 

o 
s. 

VAL.

Q 
(JIIJ ..Z I I I 

I I Qt“-I W md §Q$\ ow 8 Q8.

D ow2u 3°»; NDIN 
ID OLD Q Q2

Z 
<_LI-I <10 : L m J uUN\ 

ml-IOIJ QOUZ
>W MRI?-I NuO 

Ih OJ H. @8>G I-'-‘CD: 

ZI- 
I-‘III 

1-I Q 
$u?< - D“OU QDUZ 

>>Q HUI-U = 4 1-II-7N\ QOOQ cuua

> 
>IIJ ~73 B N-I Fl!-70\ 

\O.Q¢-71.9 QB I 

DIFFfl GO\-I no \ 0080 u M2 

°§$§3u 
§B7E'§E° 

'~: oz Q 
cub; ulb\ mopu em<t 

RH Z< mOO 
S8<< mmaw 9 2

QQJ 

H1.k k2.0 

7.5 510 

§3.k 

u5.5" 

es.

R 

an

" 

‘I2 

.0 

DD 
0 0 
h_M 

I I 
I I 

om : 
O I I um Q 

III O 
0 0 Q Q 

0.20-- 

o.11" 

0.17-- 

III III III III 
0.20 

flNMUD@Q 

Q3 
LIV: Q fillfl ‘D 
I\J'p/gw 
0 0 u 0 

!‘Iv-"D5 J ¢ 

"9 no $0.4 mmN§ ..,. NON
8 

k3.k000 

us.5n0u 

dN n# Dd I Q8") I 
I . I nan 

-7 

§§ Q9 §\§ 3&0 
0 0§ L 

N” 
\§I'I 
\Q§ 
I-BU‘ 
Q 0N 1;-0 

0.0000 

:53?! 

U.5 

.155 

.1700 

.2000 

2%: VAL. 

Z000 <GJM Uh II.l_l-I-I tune 

ZMZ MIN Q ma m» \ ~D4Q °h<l

Q mm #2 e<~ 
U\MIl.I-I M@Z\ HHQQ =20; 

Io NU 
‘Q NZ‘! qoq 

""6 
kOI.I. QZD HG/L

Q NUJ OLZ “Zn 
v'I+ an NO DA BIS HG/L

N ODZ :20 W‘ J wnmx ncqu =z<:

O ~> O12 Q2 cod; 
1"r'!<\ NO L9 QZILI-'

u 01x50I 
@ 14 =Z¥\ @¥Ow abut

H KG JMZ HQ3 N 4 =zo\ NXHQ QHBI
N2 -I62 \Om< H Md u§w\ n u =»=¥ 

07015 

TKN 

RIG 

AUTO

N 
HG/L

N

Z ezz Q48‘-I §I—I-\ E QID O fit

D4 
-I 

0.0h;- 

{III 

S Lh QJNLE -- 
F'*I\0W"N)('.l 
I I I I I‘ I 

wlq-Iv-I.-qvl 

1.35;- 13.13; 

1.325 

1.32 
1.55-- 

U‘ "IN 
Q 0 

U414 

1.2a" 

670 615

Q 0
8 

0.70 

0.670 

Q
01 

0.10-- 

o.a1§I 

wNn;mOkQ 

.0090 

QM 
IDI- 
v-IN "T3
i

0 
1.355 

1.3200 

Qlb 
lfhfl HN fin 
I 0 

‘II 

1.2600 

"ND NIB Wk O¢aQ ‘OI

1 212 

.eu2 

ZJ 

LY‘ N 
'0 

v4 
v-4 

.6700 

.0000 

.7000 

.6150 

DEV. SID. VAL. 

nesl HEAN STD. RH.



SUPHA 

DATA 

PRAIRIE 

PROVINCES 

AND 

INTER 

REGIONAL 

QUALITY 

CONTROL 

PROGRAM 

COQQQQQQDQQQQQ-——_—QbQ-—Q 

Q- 

Q-QQ_Q_Q§n¢—--Qtc-Q—_QnQ-a:ccI~¢-0

r 

25/02/85 

DISTRIBUTED!

V 

01/03/85 

DATE! 

IQ 
"0

0QZ 

STUDY

1 
(J

3 

IONS 

MAJOR 

NATURAL 

SAMPLE.

N 

II 

SAMPLE 

I/IO mu ~22 Qcu 0 maN5 ZZ\ OLD BFQZ 

a' 

CI gm VZZ 
__|l-4 

O".< D '-I 
MC 
is 
I-1:\ 
DO!-'3 I3!-(J: 

U‘ 
‘-0, 

lL< _r- ZQ 
LU-I "~00-\E9 O>g;~ I-DI 

LL 

Hz < 
U‘ 4-I 

I I I I 
I I I I

I
0 

I-4 

2.050’ 

2.1s" 

Gib \ O |sQ>Q cw-pl: 

Z‘O OZ I N-IQ 
,c:<-I-I $9?‘ \N DUQ 'QI— 'Z

Z 
v-4.13 Ejfi L \DI-\R Ofikfi 00-42;

Q 
<l.|J I-I4 QZH mom; U\IZ\_ §$CM3 1:|<U2

4 qr 0-462 NZUJ 
\D 
L0E 
,O _| I "\ I=3U =<<t 

N 
ll’\ 

I-l\NQ 

-I 

32:: cw I-J Zh.\ 
£5?
m W3 wwz I-BOI UFO. 

07 

\O Q 
InBQ

5 
NH3 AA 

HGIL 

">4 ILUZZ 
TOT SPEC HG/L

DQ 
-I 

°. 
_.. 

2.05-- 

8
0H 

0001!. .959 

_-I 

1 ~ 

017 

u.us§' 

fl.01L 

0.02 

'[ 
wl
IO 

VIQIPOQIINDQ 

N3 Q8 
1.11 

22.30 

11525 

2.usou 
1.550 

2»1500 

1.6000 

2.0500 

1.0000 

O0 on PIN 
QC: 
I C 62Z§nc 

.0170 

.06E0 

.0200 

D. L. >' 
IAJPQ om: 

MEAN STU. REL. DES. 

>90 h 1 2%. any mqma 
.-0¥vI;\ 0.000 -440! 

>90 
v—(1§ 
‘ZGJ-J 3-“HQ -0.-IQ-I 

5.-4¥I—‘\ 
c>_...!,-4L9 
.-|<|-I: 

>20 b-|—< 
Zr-43.3 ago-u- 

Q,-! -I 
v-I¥_I9\ O-JQQ 
1-MXILIZ 

>- Q |+N< ZOO 
\Ol—lL) 
Q-I -c¥ \ =-9-NIL’: was-4:.

L 

>- U F-Zfi Z1-O 
no-egg 
In-II--I <'4¥l-|\ 
Q-J!-L9 
1-4< I 

wO aw Hz QGH ¢:m4 wozx oqou uuua 

09105 

F 

orss 

spec 

EL 

HG/L 

I-. LO 
u.u.n =§o.4 .-02!-\ 04:0 QlL<II 

Illi- @910 5}-IE-I ad \ 
U‘ -I8 QILILI 

UF 
EL 

lfllll 
at-IL>-I wOu\ 0 mu Oumt 

88 NJ HOLL M10 :0 -I wamx mgww 9&0! 

DQ 
-I 

m m 
p ‘I Q . Q n 0 n qcmup:~wd 

\DU\_~D_\O\DI~\U'~O aanfluflwu 

u'\Q 
.4 

172. 166. 

153.§'

5 
166. 160. 

161.9 

Q 0 CU‘ 
\D,U‘\, 
I411

2 
0.26 

|.MN.h - NNN 
Q ' Q ¢al=_ 

0.255‘ 

0.25 

0.25;‘ 

0.25‘- 

0.26 

II II 
I0 
_0Q 

adn¢mo~n 

\JF') ON OQ l.l\ m~m# 
I U I I 

Lfl"3l\l§ m ~ H vi

8 

165.0000 

Q0 QM 94> I =~u'\l IOU msmwu 

153.9000 

QR 
:15 QW I @F5@ I 
0 0 0 

\D 
7'0 

Qvlfl Lflh Q “P 4 NOG\N 
0 0 0_ 0N 

.2520 

.2500 

.2670 

9.-u 
\I\V~ ma I NOD I 003'N 

2$8: VAL. 

Z 0 C I QDJI/I 
UJD-Hill] twfifi

0 zu =2 @~~ @904 mozx “moo w oz 
-IQ. m0 
l—b-I 

.-c>,< 

.-m.|vn_,| 
Fa -‘J \ -0421.9 
v-4221".‘ 

Ll. ZSD N--II DIJQ, ‘I 
v-IO \ 
.-aw_|O 
v-4 LLZ

Z D4 
lb.-1D 
cab 
‘~40 
v-W7 
.4 

AAS FOIL 

II 
. D mg“ 
00-1-I 
-{OI-|.\ umu F HG 

= ;D Nam 
GOV!-I 
v',I_C¢\ -96049 
"0 I 

M9 mm U4‘ elm @ . .E§< q<ow wzuz 
I/I (AZ 
U1!" 732% 

O_O_I—-| %i"'\ =4‘-U 
v-I: I 

I/I 
U1Q 
l.|.|_l- NZD i-I-I O (\0 “O0 

.-cg ' Z

O mZ =_um 0200- 
E“??? 

$a301 UNITS

U1 
-I

I
I 

0 nLhU' :0 ~~ 
1.-.vOm~? 
1-Iv-I O6‘ 

nQQ Q 0 0 BRO‘ 
w-IG'\O" 

9%.?‘- 

9e.a'- 

99.5-- 

10%. 

II II QQ Q0 Oh HG‘ 

10a.-- 

235. 

~7 
0 . n 0 JNNN 
8lh8"7 NNNN

M 0 ._ 0 {NB #158 NNN 

235. 
210.0- 

232. 

KG O nuwowmhq QI I IQIOI @¢v~~~~= 

M 9 ca v'IQl\|\Q@"1N§ 
>q c 0 ¢ 0 0 0 0' QQQBKNNQ 

-Memo~o 

"IQ :0 7') VIII K mwwgw 
I U I O 

v-I~1'~Tl\ 
C3 O‘ H . 

94.9000 

99.8$L0 

JOE 

mm Mm MN 0 mkubl 
O I I NJ:0 

+0 

108.0000 

Q") any Q0 # mnmm ‘III manm 
~f Q N w 

Qo =m ZQ4 I CJQI-DI 
I C I u:uJ 

CV 

232.5667 

2.3352 

1.0 

ww QIN lb ~~ a qn~w~ I... N .78 

V6753 
1-(N 

1.a2 
.32 

u.1 

I I I 
>.O_: uh< OIIJ> 

MEAN STU. REL. DES.



,@$_N 

._.._ 

@JmW. 
WMQQ.Q 

umnk 
@_$ ~_@ @_$ d\QZ 

DQZFDZOQ ZDHMWQFQ 

u@@@“ §°="JQ# 

N
N 

OflQ@_J 

8flN#!@Qfl 
._¢ 

&J@Mfl 
_Q@# _MQfi 

m_fl‘d 
_OQfi ,Qmfl 

:QM>J\QI Q@zHQIOD 

mh€kJDW 

°@@@fi 

=dM“_ 

ll_:‘g 

A\QI 

ED 

>JQ: 

K 

¢U%J%m 
@°fi#fi 

:O°m_~ 

°m_~ J\°I 

<flH@©ZI 

J@P’m

¥ 
fiq@@% 

§¢¢$_:QH ii_:Q_ 

SOM 

J\JI 

Q
~ 

UWHO 

39% 
@oM@fl 

'm_@ 

§§§Z_@ 
;@@:_ 

:.= 

ll 

:_° J\QI 

€< 

>JO¥ 

z 

fiO%J$M 
$cH3fl 

=9Um_n 

ll 

M 
9° 

J\OI 

FOIL 

Idl 

kD_mHD

¥ 
N:#@fl g=§m_“Qfi 

¢m_fiofi 

J\UZ 

RDQI 

Zfifi 

“WHO 

SOW 
K@M0fi 

°Q=:_ 

8.9

J 

m_a J\¢I 

gfi 

fiWZ< 

1 

<U%J%w 
N=H#fl 

~_" 

again 

Z§@W

Q 8_Q N,” M.‘ J\DZ 

POI“ 

IQ 

M 
mE%c

¥ 
@éfi@fl 

aZ¢Q_k

Q
N

y 
w_~_

¥ 
J\UZ 

M 
HW€%

_ 

Wu_@_ 

:HM 

"H" 

§J@N

Q ZmKD_OQ# 

=@@W.NQfl 

_ZQ" 

M_M@H 
.@@fi _Q@" J\&Z 

DE: 

Q‘ 

ww%D 

JOW 
@@MO" 

@Qm_¢@ ‘N_: 
Q”Nm_H 

JfiBfi_%@ 

Q_§M :_fiM gm :_¢@ 
_@m _Hm 

_ 

Q: 

J\OZ 

GQEQSU ZDHWMZOX 

am@N# 

IIII 

ll 

I- 

llnllllrllllll 

IIIIIIIIII 

Ill 

lllllOll_lllllll-Illllllll

I 

:<m¢oua 

J°zhzou_>h_J<:G 

J4zc_uw¢ 

amp!“ 

Q2‘ 

muuz_>°zl 

wH“H‘uL 

Eflmfi

N ll_mQd 

.00“ J‘QZ 

fifl 

O&=€ 

WWHD 

30% 
8°50“ 

n§=o_§n 

o_¢n H\O: 

QQH 

MOZI 

JUEXW 

Q: 
fifinwfl 

mmm_Q@ @_: 

N_§m_m 
fiKflM_HR 

m@M& 
_Q& 

QJNK gm _§R 

>DWZ~QIO 

J\QIW 
m_DHMOd__

_ 

a@@Bfi 

m:n_ 

~_¢fi 

@oQ§_ o§M@_ 

“nope

_ 

wN§_§ kNG_§ QNQ_§ 
J\QI 

OWZHQ:OU 

R 

J€hOP =0§m~ 

¢¢@§_fin 

__m 

Q=_J\QI 

OPS‘ 

M41 
kD“°l WamN" 

OuN@_#@ 

Nm_:o 
J\Qt 

04": 

<_ 

Wv%C 

J0 
Q°NRfl 

ll ll

_ 

OI 

§@N§_ 

>QN§.Q 

M 
J\ 

9‘ 

_Ov< 

UHO 

ZJQ

1
F 

fiN8m# 

°=mM_mn 
l‘Q.Oh 

J\OZ 

G‘OJ‘U 

zOZgIVQZ 

QQflNH 

ll

. ___N 

N:##_H 
§Q¢§.fih 

‘dc

K 
llQ_- 

J\QZ 

Ofi_ 

1% 

WWHD

J @:N&fi _M_## 

N:§@_ ¢GM§_ 

nnO_a 
lM~°i°

Q 
A\DZ 

NJUZW 

(4 

Q 

J<hOb Mfi€m" 
g§$¢.§@ ll_=n 

J\QZ 

CPD‘ 

WCQ 

jg 

°Qmm_m~ 

_n~ 

JWJA%Z 

WMHO 

J% 
WQNN“ 

$535. 

ll:d.= 

I 
J\fl¥ 

Qma 

€€ 

xdm

Q
W 

@Q:M# 

°u=:_6M 
ll:_¢n 

J\UZ émfi @BHN# 

Q§Q§_uN 

ll 

_0~ 
J\QI 

‘bfih 

U< 

Wmfifl 

JO 
JBNRH 

QMNQ_ 

lm~=_° 

L 
J\UZ 

DW1 

IQ 

L:

1
P DQ§Ufi 

ecmflia” 

ll:_“” 

d\UZ 

(D 

m<< 

Jwafl 

‘mg 

mnnn_N 
Q°mo_HN 

"n’nN 

,=~ 

Wk 

$3“ 

MMHO 

JO 
Wfifibfl 

6H3] 

N_H 

§mG§_ mN§:_ 

3_= 

‘I 

§_@ _Q__L
J 
m_=

_ 

_J\OI 

OWZWQ2QD flQ_J_M 

¢OHJfl 

Qamm_’M 

ll 

_;n 
J\Q: 

Wmfiw 
%="NH 

U@\NG\mN 

_GWbDé%IbWHD 

_m§\W@\fi§ 

“Ub¢Q‘ 

“W 

_OZ 

>O=bW 

Mmomvmmlummm 

_J€> 

JWWD 

‘DEW 

‘JUN 

.>WD 

Jfibm Zgwl
QNO@Wfl 

aid 

!A<> 

°wUO 

.O%W 

‘JUN 

_>_O 

.DbW Zflwt
GNOm8HNd 

Did 

‘J1, 

‘MUD 

_Obm 

.Jm¢ 

_>DD 

‘Ohm ZQUI
DNNMNG 

IQ; 

.0

J 

MZQHvGD3<Z 

.WdlS€m 

J¢U;P<Z 

N

" 

Udfltdw



3@Q]M# R‘: 

%OmubN 
NmC:_m3 

WiN: M.§3
_

I 
=5“: O.M8 

‘M3 ‘$8 

‘U 

J\QZ 

QwZ“QZOU Z:%UJgU 

¢m@§N 

qua 

m.NJ @_N3 J\QZ

Q
é 

@§§b.§ 

§p§§_n:

3
' 

J\QZ 

19% 

“Q21 

OFDQ 

Wfli 

J@bXw 

19 

mwfifl 

<0

4 

H#W§N 

§d#§N 

¢éaQ.@: 
llm_n: 

‘~02 
lD~W<< 

WWHQ 

‘U 
Q°“=N 

§§§D.6: 
IN‘? 

J\QZ 

MwHOM“( 
MQHQW 

§B§G.kJ 
ll°'h‘ 

JSQZ 

?¢§§_m: 

ll 

‘mg 

<O_J\UI 

CFDU 

PHPV 

_D~UJ<U 

WW 

O
_

_ 

wnfiuw 

WW%° 

’Q 
@§6XN 

@Q\ND\$N 

_DWP==HB#W%fl 

@Q\M@\fib 

_Uh(O 

“M 

‘OZ 

>DDPW 

__ 

mmwmmwM_mmwwmmmlwmmMymml“ohm”mwmlmmmmmlmm“Imwmammmmulmmmmmwu 

Iwmmumwlmmmm 

.J‘> 

‘MUD 

.fiPW 

‘AUX 

_>W° 

‘Ohm Zfihl
OFODHNfl 

BCJ 

_U 

J 

WZOH 

KO5<Z 

_WdlI(M 

Jfilabflz 

N

N 

Wdltfiw



59°. 

”.” 

m§§g_ om¢@_ 

~£°_§ ~TQ_° w€§H¢ $2 
HZ 

#\°Z 

DWZH@zOO JWZUWZ 

OOWQN

‘

J 
we_° J\DZ 

CO 

lcO~ 

Jflkxu 

WE 
flfi%@N 

§m€§_ 

lmU°_° 

MO 

J\Q3 

l‘OR 

X@ 

J<_OF 

ID 
#fl=3N 

¢R@¢_ 

NZ@.Q 

“Z 

J\QZ 

K
O 

M<€ 

ZFXW 

%Z 
OHMQN lm_QN 

:fl°$_ §mgu_ 

-“Om_u 

@°n_° 
J\aZ 

@m 

Mfifi 

_JS#Xm 

Wk 
MGMQN 

§Q§Q_ 

oq“_° 

10 

J\QI 

<0 

L40“ 

J<bO» 

do 
@Aw3W 

-W_§fl 

~Qfic_ mQj°_ 

|m=¢_° 

~m°_g 

J\OZ 

J@%xu 

#2 
N$fiDN

H 
NQ.§ J\OI 

€O 

w<fi 

JQ%XW 

UL 
#=M@N 

1Nfi°!= 

ll ll II 

J\QI 

t
U 
“<4 

JKHDP 

Mo 
,o°QN 

Jkflm‘ 

lM°c_c 

Hz 

J\UD 

VL§U~ 

KT 

J<Poh 

R& 
H#5QN 

0% 
®§§_@ 

W2 

J\UI 

QB 

l<%u 

d<E°fi

Z 
QGQQN 

o@§G 

Nfinm 

o:@b 
mQ$¢_ 

'-_ 

Jot 

t£N§_¢ 

Wk 

J\QD 

EKG“ 

Xm 

J<bOb 

WE 
fiH@QN 

wuc_ 

sum” 

M"mW_ 

M-#=_: 
mu°_= n¢@_@ 

’> 

J\QL 

DWZHQIUU XD%Q€Z<> 

@@@mN 

J 
*c_Q 

JOQO_§ 

Zf 

J\QZ 

DWZHDZOU WMWZQZGI 

@@@WN 

Um§@. 

'W°=_= 

J\QZ 

0.8:‘ 

WW 

J@GbX@

> 
~@@@N 

mQ§_ 

m_9N 

hfi§B_ Q:$Q. 

m°Q_= m6b_° méa‘° W@¢_§ 

DU 

J\OZ 

OWZHmI$U 

#J<@O 

QOONN

J 
N6_o J\O¥ 

QC 

a€U~ 

JQbXW_ZI 

#fiWmN

J 
“O.”

> 
J\UD 

lfiufi 

X@ 

J<bOb

> 
fifl¢WN 

ammm_ 

!W°°‘= 

J\UZ 

W% 

W1‘ 

Jflfiflu 

CG 
NdMKN

Q 

dwea. 

mb§_§

J 
#@_Q J\Qt 

(O 

WQI 

JQFXU 

Z! 
#°fimN 

°~°°_ 
ll 

J0 

M§§_=

J 

J\u: 

aw

3 n»QGm~ 

Qm°=3 

[m°°_¢ 

DO 

J\U: 

fi§O% 

KW 

Jfibob 

°° 
Hfi§N~ 

=~a°_ 

lMd=_= 

Z: 

JNUD 

LKOH 

Km 

J<>O? 

Z: 
#§=mN 

@fl=_ 
&#NOHMN 

mONa_ 

Jfi 

J\Q= 

°M=°_ 

@§Q’$ 

DD

J 
\xZ 

¢D_l4

% 
JQFOP

O QQQMN 
JQ§Q.§ 

2: 

J\QZ 

QC 

$19“ 

JQFQF 

ZI 

_$§GmN 

E§M§. 

§n¢.§ 

J< 

d\DI 

Uwzhfizfla 

lu\*Q 

WM 

I:Z%I§J< 

w¢<k= 

JG 

@@Mfl 

QQEW“ 

qo§§_ 

_U_______ 

'3: 

Q9

H 

GQGJ 

n.Q~ 

J#§§_ §%§§. 

'- 

J02 

J 
N_

2 

J\OZ £:M____w DQQNN 

Q§B_ 

N}OH 

QBQQ. 

Wk 

L\Q: 

OWZH 

;Og 
ZO¢~ 

@Om@N 

RU¢§_ 

§Q§§. 

‘Quin!’ ‘_\-iii

> 

_ 
_
_ 

@3Q_§ 

MD 

J\OI 

Ouzhflicx 

Z=~IKUZ @ 
FJN 

J 

'M"°_ 

°“fia_

_ 

-m_51= “fig: 

JG 

J\QI 

‘WW 

MGG 

JQFXW 

JR 
W°NMfl 

lma=_= 

J\UZ 

NW 

MG? 

JOFXW

I 
vH°MJN 

GI 

~_= A\wI 

<D_W(< 

Jbflw 

J‘ 
Némfifi 

_d<> 

_mUD 

_QPW 

_JW¢ 

_>WD 

_OBW ZCMI
QDM 

Did 

“M; 

MW“ 

>wQ__OhM 

ZGWZ
M 

D18 

mJ<> 

“WW9 

Obw 

JUU 

.>U 

‘aim Zfiwl
OWnNH HDGJ 

W\W 

Wdfibmfi 

WQ<1b 

_uJl:¢W 

Dwxfilw 

M

fl 

Wdlifim 

Ill’ 

ll 

llHUl4llklllllIII 

I 

lllOl_ll‘lIlll 

IllIIIIIIIIIIIIUIIIIIIIIII 

zqmuoza 

Jnihzqu 

>hHJ<:c 

J¢‘°~°w¢ 

~w_zH 

Oz‘ 

mwuzH>°“t 

w_¢H‘m“ 

mb\~°\mN 

_=WbDQ§ZkWHQ 

MQ\J=\H° 

_mP€O 

NM 

‘OZ 

>fl=bm 

>“4ILDW 

fifigfl

\



m3@" Z
5 

§§§Q_= 
§m§§_ 

;m_§_§ 

M_§_Q “Hun” mwZ_Q 

Du 

J\QZ 

Q@Z%@:Du 

Z3HLQ<U 

@@@Q’ 

05°. 

@_NN 

fiN§¢. nD¢§. 

Q$Q§_ 

m@@_$ 

DU 

J\QI

K 
U’ 

w<< 

JQbxWhOQ 

Qor@# 

40:‘:-“H5. 

A 
H@_§ 

.wH_“H‘ 

‘- 

_".i‘i. 

Hm 

ZN,J\oI 

J\OZ 

QWZ$@ZOU_ 

GD 

LQUH 

uz%N_ 

mmméfi 

JQFXW 

ZN 
afiflfin 

Q
6 

Q@g§_§ $m3§__ 

-W=g_° 

mQ=Q° 
J\DZ 

MW 

Wfifi 

JQKXU 

OQ 
N°M£J 

°~6=_ 

Nag‘: 
J\¢I 

Wm 

wfifi 

JQPXW 

Z~ 
mama” 

§m¢¢_ 

lWc°_fl 

DQ 

A\UD 

LQQH 

Kw 

Jfibflb 

GU 
""60: 

§fifi$_ 

“fig.”

' 

d‘QZ 

<D 

M€€ 

JQPXW 

ZN 
:§hc@ 

wZQ_ 

0_~# 

&@Z=_ mmcO_ 

JMc§.@ JmZ=_§ 
m@§_§ 

AHWWWWWMV 

Qa 

J\Q: 

D@2*QZOU 

ll ll ll ll 

JmOQ.c 

ml 

J\OX 

k_U 

M<€ 

Q<w4

' 

JQBXW 

SE 

_Q@@NO 

=m§§_ 

m¢§_Q 

CO 

J\UI 

QQQK 

Jfibfib 

GU 
WCQQJ 

mW“EJc 

ZN 

J\QD 

l<O%’Xm 

Hfibab 

2N 
#fl=Q” 

_@§M~Q 

hqfl. 
@013. 

mWéb_§ 
@¢§_Q 

AUHMMHHV 

DZ 

J\OX 

OMZHQIOU Z:Z$>JOX 

@@@N@ 

@@fi§_ 

QfiQ.§ 

ZN 

J\QI 

Q40“ 

dgbOP 

ZN 
QGEQE 

'm_~fi 

Ko$6_ mT§@_ 

mu@_@ wo§_¢ 
zfi_§_E 

J\QZ 

“W 

m<¢ 

JQFXU 

Cl 
NQMNQ 

§@§$_ 

lm°°_= 

J\°I 

WW 

W€¢ 

JQPXW 

OZ 
N°HN§ 

RZQ. 

m.:N 

Q#§§_ #N§¢_ 

HQUQ 

QQQ

Q 
~§§.@ kn§_Q m§§_§ 

DD_A‘QZ 

QWZH@:QU ~WLl$U UQ 

UN 

mm==_° 

_Dl 

d\Qb 

&<U% 

Rm 

J€hOP 

Q1 
dfl°NQ 

$W°°.= 

OI 

J\uD 

1&0“ 

Km 

J<%O* 

OZ 
H_§~# 

§§fi§, 

fl@.° 4\Ut 

<O 

a¢UH 

JGPXW 

DO 
HGMQN 

QNQ. 
§Hn§_ 

Q; 

J\OZ 

Om:fi@I°U 

d_$u_a 

DI 

J\QZ 

JGAGOHGZ 

m*bN: §_§ §___ 'M¢BJ§ 

§=§_§ 
J\Q: 

WM 

M‘G 

JOPX$ 

DO 

M 
@@N

J
H 

J\QZ 

QO 

W11 

Z=H@(U 

Jflh!W 

‘Q 

@@@OM 

#§mOW 

me“ 
66”“ l_l ll 

Qfl_§ 

HM 

d\OI 

mmflfluuww 
~”@@mW 

°@@.§ 

DO 

J\QD 

Ji‘UH 

3% 
€Pw# 

UmO 
__ 

‘Q 

_JN> 

_WUD 

.D_W 

_JWU 

_>WO 

_DbW Zfiwz 

e_m~_

D 

HM§.@

D 

'-

M 

-'

N 

-_'

fi 

(Q 

J\QD 

l<UH 

XM 

J<kOP 

‘G 
flfififlm 

Q<d 

H“ 

“mum 

“MW” 

.>UD 

‘CPU ZGWZ 

@§mm_

Q0 

--G#_§

U

V

W 

<DJmw“ 

JFXU 

EU 
flenflfi 

Did 

-' 

.3‘) 

_WWO 

'0 

‘Ohm 

_~W¥ 

-- 

_>UG

_ 

PM 

QW@§_ 

ZQU: 

_-'

m 

-'

m 

I-

~ 

ma°_=

_ 

DO 

J\UI 

NQJ 

“(Du 

gagw 

@\w 

WJ<bWZ 

mD§m% 

‘ 

_wJ¢:CW 

OW¥H‘m 

M

u 

UJl=¢m 

WQ\Nc\%N 

_QWb:@%KPW%Q 

mQ\’¢\#§ 

_mPfiO 

NM 

_°z 

>O:Pw 

nwmmmwM_Mmwmvmwlnmmmmmmlwmpmwmmm‘mmHmmlmmmlmwmmmmmmulwmmmnmu 

lMmnMmWImH“m



DRTA 

SUPHIRY 

QUALITY 

CONTROL 

PROGRAM 

PRAIPIE 

PROVINCES 

AND 

INTER 

REGIOBAL

I 25/02/85 

DISTRIBUTED! 

01/00/85 

DATE:

N 
F3

0 Q2 

STUDY

0 Q
J 

IONS 

WAJOR 

SYNTHETIC 

SGHPLE. 

-f 

SAMPLE 

>0 
25%’ =~~E U.\'D@\ out-:3 N30» chufl 
>0 bu QM iwh mm; ©lJ= N31» cwzz 

DIV 

Mu hm cm 3 NDI— Ob 3

O PW: OZ!) 
’?3.'-'\ QDQW I-JZII-I NOOV) “Q03 

»-S= ONO vi: \ JOUMI azwm NOQJII =om: 
DI- 

I Z_Z aaafl sq: Q . ~6¢d Q!-JOB 

> b QH UL‘ 320: 00 =4 J Nqmm QQHM 

UNIT 

4
N -IS 

‘I'D 

NO LII 5° X 

00125 

SUN 

OF 
QNIONS 

MEDAL

0 
gufizgr cartons 

HEQIL

a
u co; Iii!‘ ~24 ea; awn

QG 
-I 

I I 
I I 

.7 In N NAIM 
O OIOQ 

ca Qco 

0.20-- 

0.35 

I I I I 
I I I I 

.7.-I N 8'-I N 
0 _I _o 0 

<5 ca c‘ 

lfi 
n 0 0 0 0 0 0 6 

\"lf\lv'“\Il\l®QQ 
_T8J‘~?¢~7~_T~f 

ID 
0 n 0 0 QMI 9 0 cmuwggou 
NLhNIJ’\\O\D_7Q ~T\#8#JJ3~1' 

‘I LL 
0000 
I-fiLI\Il\§ 

'[

0 
lfl 

'C ‘E 

I c Q 
l£\ l.I\ 5

I Mlfll muu"u gm QUHD M085 one Iqqu nnn nmnn 

@~l NQQ N QN QNM QQIDOF 0 n_,I 0' Q 0 0 
P6757‘) WIMP)?! 

0.26 
1.602 

2.27 

U‘ I nnQ~ 00¢-Io 
1'II'1ll\_I 

Amhtmwso 

.2567 

88

.

5 14 

9.9 IBM 
f!*Is I 
(V0.1-1’ I nag 

\ON 

mm ~a "78 
IVQ-I 

5910 

I-l\N N0 "Mn I 

G\MLf\l 
0 Q 0 Nam 

IA)‘-I 
-1' 

II\N F0‘ 
"7|.I\ I 
G‘P7U‘\ I 

Nam 
Q61 

0.0000 

0.0000 

3.7883 
.1077 

2.0 

5"? FIB 90 
Q99’) 
0 0 

F7 2. 

RB NN MN I 
Q40-II 0 9 0 
v_-Iv-IR’ M 

I'0 

Q00 >O-I 
Ill.-,1 DID) 

.§$3? 

55%:

O uuZ 
QF-It-I 
9‘ Q-J ~7DZ\ Q OLD G OI

O ow ,2 :00-I m Q-I NDI\ 
In ow 
I: O2

Z 
<40 <10 

.7 O. 
Lh -I aQN\ QI-IDES Q QUIZ

>u Ammo N"? m 04 AU \ 0H>O neat 

lb- 
I-IU1 

w-I D 
IA Q-I v-H-7l\ 
IDI-‘IOU acct 

>>O saw 
e~ -I ‘§~\ Econ ¢§JQ=

> >01 ~73 
cv N-I v'lQ°\ .9000 ac 2 

DIFFu oO\J nO.\ QQGD 9 mt 

2%; QOM 080; *°:a goo: 

\LZ .<p O2 =ae* v-I \ mfliw QOGZ
IU Z4 W60 cl -I Q-0O<\ mfififi Q I

DQ 
-I 

40 -..I_Il-I 
I IN Q IDQIB Q 

H5065"! 

-I-I 

#9 no Q04

L 
Q
I 

Fl

LL 
=@ ll Q74

O

L 
“Q on 
C39". 

0.5z'[ 

1.0

L 

I I. 

I I 

~a u IO I av-Iln 

N III 
0 0 H O 

0.03‘- 

0.0 

‘C5 

o.0s'[ 

0.00-- 

wwmimwv

. 

00 
.000 50 

QQ and N Q . ~- - 
I O 

‘Q 

.5000 

as 9? an I umwr IQI mum‘ N vb 

ow OF! IAN I Qfidl 
O I I 3N0J 

.0300

- 
-- ¢¢ -- 

.0300 

DEV. STD. VAL. 

Z '0 0 0 
ltfiqlffi 
IUI-UJIAI ZIIIIO 

2E= IAIN 
ca Q-I 
IJ\I— \ 
I~O<l.’.I at-<2 

0.0035

D 
lulu 
I-.Z 

ra_<u-I GU15-J .. ll-\',\ mhtx snow J 
. if 1:202 Q 

VD NO -O N21 H3-1 an 
M-DU. :23 HG/L 

0.005- 

0.0s"

U um OLZ 
-IZI./‘I a+ 4 anwx ~00-IQ OZQL 

0.022

N OOZ OZQ§ 
&D€O QZQZ 

0.03‘- 

0.002 
0.05--

O ~> 0:2 oz 301-] ~8<\ H _Q =4»; 

0.050L 

.050L 

- 

- 

.055 

“f 

11 

053:5‘ 

00.":

- 

IIIIIII»

-

JO

0 BIIED 

L
I 

Q‘ :ZI\ ~¥Ow Ohfit ac 
I- X1 Jul 

v-I O Um J BZI.D\ n¥HU 1:»-at

mX J*Z Om< 
1'4 al 
Q_ZI.D\ v-I 88'-‘O . and! Q

Q H22 I mac 
1-4 O"-I =z>\ 5830 Obi! 

0.20-

I

z cZZ_ I d¥(J opus
_ n aw = <: 

0.05;- 

2 flflimflkflJ 

.9-.0 RN 
1h‘-T 
var: 
I O 

73109 

.031 

[QR 
'J'\~'I 

(DJ 3'3 
0 0 

70.1 

.0220 

RI-I $5 {vi I QQQI 
0 O I 

4’ 
(_\I 

.1000 

mo 
_I~"9 mm now: QQII w8 

58 

.1000 

.0550 

DEV. STD. VAL. 

Z 0 I I QOJM 
IMPIHJILI ZIDKO



§°§;_ma 

lI;_od 

J\QZ 

BQHZ1 

AK 

Ififlnow 

§HflHR 

Zo3_d 

M_mH# 

o:@Q‘ §§m~_ 
_ 

§"Q 
%HHmNfiH 

$5.3 O.“ N_° 

mmfl 

J_QZ 

uZ%mIOO 
>bZHJ¥J€ 

@@#§H 

5&6- 

m_JN 

Q8#Q_ $§Qfi.

J 
__.Z

Z 
J\UZ 

O@Z~@IOU 

WW3 

Z 
__ 

QWNKO 

gumm_~H 
_ll°_~d 

J\UZ 

XE 
“<4

Z 
"DOM 

m3##fl 

§§¢o_ 
ll 

m_a 

Q40 

J\Q= 

O1&°CP“% >FZHJ¥d< 

HHfi¢fl 

§n@_

J 
mN'° 

Z 
J\QZ 

QWZ“@ZOO 

Z 

J<kOP D@®~a

é
N 

:Q@:_% ~Qo@_pN 

llm_@d 

Q_@_ 
_NN 

J\Q$ 

IE 

JR

E 
IDHDOW 

Wcfidd 

c°mN_ 

N’: 

Q1Q_J\UZ

fi> 
flfi 

zgxo 

bz%J¥J< 

ofldcfi 

Qfl~Qu 

l%k°.Q 

J\QZ 

(FQW 

>2 

k
Z 
POP 

mmfikg 

@Q&@_Q" 

ll 

_wH 

<Z 

J\Qt 

‘K 

Mfifi 

::_O°m 

N©HHfi 
’“_A:fi 

”m@m_fi 
7§D#_aA 

§.$ N‘N 

Udw 

J\Q¥ 

Zr 

P 
MOE 

>bzRJ¥J< 

@@ficfl 

mOmQ_ 

mn_¢ J\Ox 

fifi 

>3 

L
Z 
fink 

dmflfic 

Hmwuhifi 

#
N 

M@NH’M 

¢¢:§.¢:fi 

_flm# 

~_9mfi 
_~mH _m:fi .J3fi J\OI 

QQZHQZQQ Wwwzflfldt 

’p@@bfl 

a=aé_~ 

lw 

°_~ 

ogfl 

J\QI 

NOU 

Zfi 

>%ZHJ¥J€ 

@d#§#

J 
m~_°

2 
J\oI 

Q‘OJ<U 

Z 

JQPOM NQOKQ 

M.“ 

mn°Q_N 

~¢mb_éma 

N.@m" 
_fimH .Q:" J\UI 

Z‘uFHb Wwwzflfifiz 

_MaO°fl 

°=WM_ 

-M_@ 

§3UC_# 

$fl@m_mJ# 

_“m" 

w_“:# 
';:H J\QZ 

O'UJ!U wwwzflufir 

NDOQ“ 

ll ll

_ 

l_l 

§@fl§' 

M‘ 

AG 

M- 

m_= “~60 

“ID 

J\DZ 

ztlbfik >bzfiJxJ< 

fl=fi¢_ 

Ja 

M-m=_§

J 
WQQO J\°I 

_°U‘%@:OO 

MOWUDOJE 

GMGQQ 

wQ5i 

@.Q 

§§=§.§ 
éQ§§i

d 
N§_G 

J 
flQ_§ 

___ 

'- 

dOt_I-I-‘Q.

J 
$fl.g 

J\UL 

>3 

44

Z 

J(PO_ HQ@B¢ 

:=°_= 

~€m_m 

m_n" 

Z:mo_ 
mkhc‘: 

AI.‘fi W; N_m m0_m 
mbfiza 

DWZHDZOQ 

Ia 
=@n°_ 

ll II ll ll ll ll ll 

J 
m°_° 

E 
J\QI 

FOL 

OED‘ 

L 

KODJE k°“@= 

O:mm_ 

;§§_Z 

'w_mH 

§3mQ_ 
m~@Q_# 

@§_3 
W_8 b_¢ QH3 

N
W mwam 4_M M_§ 

W532: 

IE 
fl3@§fi 

§@H§. 

lm“=_= 

J\D2 

FOR

A 
wmfip

B 
@9”@= 

§8§§_ 

ml“°_= 
:cn_° 

J\OZ 

_Z 

J\Ut 

Z 
J\UZ 

OW‘HcI°O7 

(POW 

_D( 

JOZMILZW 

¢%ZOII§ 

€_Z°l:< 

WMO 

II“ 

QOWKO 

NONE: 

&MM§ 

°m~.fl 

ml 

_w 

Jxwt 

OWzHfl£OQ 
>b_D_Q( 

=@N§“ 

J_ 

fl_° 

J 
me‘: J\OZ 

Jw 

UWLW 

ED 

W$O_L WGfi@@

J 
~°_= 

ZZ 

J\QI 

_ZWZl 

¢< 

WMHO 

MI: 
mmmfio 

M- 

_m 

J\Uz 

E 

M.Q"Il 

DPROROQ 

fiMN§“ 

ml 

__°

K 
J\QI 

UJOO 

Wfib 

WQHUODJK 

M=d@@ 

ml 

fl_° 

_Z 

J\UI 

JUSOUEW 

_MIZ 

PO* 

flnmh 

_Jg> 

_”WD 

‘DEW

_ 

WU 

.>mQ 

.=bm Z<wI
MM .J‘> 

_WWD 

‘OPE 

.JW¢ 

.>UD 

.Q%m 

Z‘

I
QNOUJMN# 

D(J 

_J<> 

‘MUG 

‘OPE 

_JUC 

‘DMD 

_DhW Zfiwt
QQMnNfl 

Q1‘

3 

MZOH 

lO1<t 

!UJL$(wVU%PU:bZ>W 

Q

" 

WJl‘GW 

tmmwmwmlwmMHDOWIMMHmmmmlMMmmmmmm_wWHmmlmwfllmwmmmwmmmlwmwmmuu 

mQ\N=\mN 

.DWFDmHIFW_D 

mQ‘3§\fi= 

_WS<Q 

~” 

‘Q2 

Doahw 

MMmnUmW_mHmm



35¢’. 

Il_o.° 

J\OI 

_OIl 

‘JR 

ED 

WyD

I 
Nnfinfl 

§§qN_fi: 
ll~_d: 

J\QZ 

EDS: 

2: 

MWHO 

40% 
&°n®d 

M‘ 
ad:

J 
_m_° d\°= 

a‘vgwz4

C 

<wm~"w 

‘@_Hfi 

§;3fl_ mDmQ_ 

¢.m °Q.& 
Z_fi Jxut 

POI; 

ZJ

L 
wm%:

¥ 
D°~@€ §_W 

@NN@.H 
¢$mR_QM 

m_&M §_W@ 
vm_JM 

_DM 
J\Q= 

Sh: 

(Q 

WWMD 

JOW 
Wanna 

Q®M_¢ 

$_8 

NQN:_ 
¢Q§m_@ 

N_Qd 
J_@ 

.v@ 
®_@ W_@ D_@ 

_@ 

QZ”J\Q; 
QMZHQIQU ZDHWWZUI 

QQQN“ 

DUj,_ 
I- 

m_" 

J‘ 

d_°

¥ 
J\QZ 

Mfifi 

WMRQ

¥ 
N¢d@d :_% 

:Q~Q_ 

°Qé§_’M 

ll 

‘Q: 

l!a_on 

J\OI 

(E 

QbD< 

@M_D 

JOW 
Jm@Ofl 

§)=N_§fl 

N_=fi d\UZ 

&u~vnOZI 

JQ_XW 

Qt 
HfiMN# 

:mm_m3_ m_: 

mQ£~_J 

m:TN_mqH 

.m¢fl q_Q@% _o@# _o@fi 

@Z_~m 
_~fi€ _Z#fl J\oZ 

QQZHBZOU UOflZQJIU 

u@@NH 

~n°_ QqN§' 

JflQ§_¢ 

ll

Q 
JW¢§_§ Jfl§b.Q JmZT_m 

J\QI 

OWZHQIOD 

l 

J4>Q5 Wc8m_ 
qqmm_m 

_¢ 

Q: 

J\uL 

o_:q 

mg‘ 

‘D 

g‘ 

_M:~_ 

mmmmwmmlmmmMpmmlMMMMMmm_MmmmMmmmlmwmmmlmmulmmwzu>°~t 

w_“__‘a 

qnoO_~o 
lmé_~@ 

d\QZ 

Oi 

ED 

flfi 

%wWD 

JO 
QéN&H 

JO@Q.Z 

1 
J\U2 

Uwd 

UHD 

¥Jm 

1
b 

fl~Jmfi 

DQmm_o 

ll 

o_m J\QZ 
Q‘UJ§U 

ZDM§I 

OI 
@°flN# 

d~°M_ 

m°sm_muH 

imgfl 

ll_0o" 

J\UI 

Q4 

G‘ 

MWND 

JO 
OGNN" 

@%=e_° JH§b.Z 

E 
J\UZ 

NJUZ“ 

Qfi 

Q 

JGWOP M#¥m_ 
gg°Q_o 

ll 

‘_m J\Qt 

O*D( 

Md‘ 

mM%O 

Qt 
k@#NH 

Q§§¢_N## 

‘wad J\QZ 

MW 

ZO% 

Mv%O_HU 

U°NN_ 

ll

_ 

ll guMm_ 

l-~°_° 

M 
JQDI 

Ovfi 

(Q 

XJT

l
b 

@§3$fl 
gmww 

‘I 

“gm J\DI 

QO 

Wfid 

ED 

OZ 
@°flNd 

C§¢§’oZfi 
ll_o°fl 

J\uI 

Zb%P 

BK 

Mwufl

U 
¥°NN# 

MW°=_° 

l 
J\OI 

Um‘ 

Q4 

L: 

Q
F Qaififi 

°gmM_m 

ll 

¢_o J\QI 

“m&W“n 
N=#Nd 

@_# 

~3H#.# 

§=Q5_m§# Im_0§# 

Icqa J\QZ 

WE 

‘D

§ 
MW&¥N€@ 

O°q_ 

J 
~.° 

J_ 

~_° 

H 
Nm“¢ 

J 
m_= J\Q: 

QUZHQIOO ¢O%J%M 

=@HJ# 

§§§§!O 

ll 

‘G 

VJ\QS 

OaJg vwWRQvUt 

afiflfifl 

§Q§_NW 
N.N 

u¢wQ_N 
wUN:_hM 

m.NM =_mn 
_°J 

“.3” N_fl3 Q’mM 
_m@ 

80% 

J\DI 

Owzfifltflfl 

W%$kJ:% 

@@Q 

G 
~°_c J\OZ 

E: 

>JDI

M 

‘Q~J“W 
O=H#d 

Jh¢'@fl fi_@ 

Jmmm_fl 
@QNN_@fi 

¢§S§.WM 

l|°_mn 

GO“ 

J\QI 

MW“ 

Hg 
xafififi

A 
~_= 

Ml 
N_° J\QZ 

(G 

>JDI 

I 

fifiudfiw 
W5d8fl 

°d$@_mfl 

fl_%“ 

#_mfl

W 
@fl 

“HM” 
_NN 

J\Q= 

QWZHDIOQ ID~flOW 

°@@fl# 

J\O= 

lOH 

QQZI 

JQEXW 

(Z 
flflfiflfl 

mQ\Nc\mN 

_DW_:@Hm_@%O 

mQ\,§\H§ 

_WbCQ 

NM 

‘Q2 

>D=hW 

MmMuUmW'flHmm 

_J¢> _DbW _>WO 

_WWD .JU¢ pawn
ON0WMW 

I‘J 

HMND 

“MW” 
‘O 

_W 
ZQWI

QNOWWH _ 

D‘J 

‘J1, 

‘MUD 

_flPW 

‘JUN 

.>MD 

‘OHM Zfiwt
ONQWMNfl 

QCJ 

.9 

J_ 

WZOH 

1034i 

_WJtz4M 

D~PU&P2>W 

Q

" 

NJtIdW



’\ 

#BW"m# 

~mNm_# 
d~mfi_@3 

Q.N§ NHfl8 3_M" §_N8 
‘N8 .é# 

‘U 

J‘Q! 

OuZuDIOO ____§__w

'

' 

~__ 

"_ 

“~°~1 

IO 

ED“ dflbg 

Q.D3 

QB§U_NJ 

w_n: 

ll 

‘N8 ‘M8 

J\UZ 

J\QZ 

"OZ: 

OPS‘ 

W¢% 

w 
flu 

WWBO

Q 

$5“ 

=d#@N 

§§§b’N8 
lI~_~' 

J\u$ 

K: 

Mfifi 

Wmm”_“w

Q 

§§DN.dJ 
Il~__, 

J\Q: W‘< 

fig 

@BQQ'M8 
ll:_n: 

J\U= 

CF

W 
PHF 

mgam 

'. 

~°°_ 

mm

n 

________ 

:3 

__~”__

_ 

Hm 

Jn:‘:_a%§w 

: 

5' 

__Iv_____

" 

°“!_ 

-' 

no.6 

'- 

c_# 

‘O 

‘=2 

J; 

OOQJQQ 

D_ 

“D209 

“gm 

_@%E 

J 
°°_m J\“Z 

*BfiOd 

DQ\N°\mN 

_OWbDQR¢bwHD 

M@\8=\fl= 

DWFGO 

NE 

OZ 

>§3Pw 

hmmwmmmlmmmwmmmlnmmmmmmlmummmmmmlmWM”mwmmfllmwmmmwmmulwmmmmmu 

Mwuhumwlommm

_ 

_

‘ 

.J¢> 

‘MUD 

‘Dhm 

‘HUG 

_,UD 

pwwm
%m3N fl

_ OCJ 

.0 

3 

mZO_ 

ZOWGZ 

QUJLCQW 

OfiPUZPZ>M 

O

I 

WJLIGW

‘



§ON§. 

bm~°_°E D=Mk O#N.kd ”.k 

@@KM'fi 
°§@Q_Qfl 

=_~“ 
A&T1F%Wv 

_HH“‘[ 

O%Z%%l%x 

QOQOQ 

€8m" QOMW. 

3% -'”:_” 
fl_° 

=PZ\3P5 
GWZHQIOQ FFDHDUDP 

QWQNQ 

C

Q 

@n§_~ 

fl_N 

Kfl:¢b 
§mm§_N 

@d_N mb_N ¢_N Qm‘“ $3M EMHN 
°_§_m 

J\QI 

O@ZH@:OQ 

F

Z 
MMWMQ 

BMB_dN 
G§m”h@fi FOOm_MN 

3% ufifl 

G§@9_ 

¢ 
§@.§ 

ll’¢_a 

3&2 

Qfiflfildll >50%D¢§fi 

#R°NQ 

'fl‘# 

fiQN¢_ 
Q¢U§_N 

ll~°!~ 

na_~

O 

<“\ma 
wOZ‘MOZ 

Nfifiko 

Q§§@‘Qd 
ZWmLJ\mZ 

>4‘ 

%H% Qmflflu 
-m_°§fi 

BN8“. Ufid_ 

".9 gm: #'= SP3 

E_§ 

°bMm;~ 

o~bi~

Z 
J\QI 

DU&M_@$D 

NOZ‘MOZ 

dflflku 

§§DQ_@a 

%' 
_mm 

‘_’a 

‘ 

J\Ql 

§W%O° 

>3 

_8H 

UHG 
NM“O§ 

-m_N 

”DN_Nfi mN#M_@fiO 

_~NO_ 

_fl@m .MHO “mm 
_A

O 
H_S0 

_M°@ _mHO 

ZO\W@WD 

__m___=__8 

koDQZOQ 

QO§N§ 

mummmmulmmmmmmimHmmflmmlmmmmmmmmlmmmmmlmmmlmmmmmwmmulmmmmmmu 

8
N 

N:mé_ 
=e~éi~

. 

ad.“ Q@.# §‘~ §_N 

Z 
J\&Z 

OD 

N
G 

NOZ‘MOZ 

§#flB° 

‘WV. 

“H 

n”~*_~ 

g°gm_Q“ "°_~“ 
_=~ 

%\u2 Hmflfifi 
-m_N 

@@Ub_N_ 

=6mm3~ 

llné‘~ 

g 
J\QI 

D>I 

§%

B 

~02‘ 

OZ 
QQHFQ

_ 

ll 
§§§:.#N 

ml 

:_~ 
:6_~ 

»@£__ >3’OO% 
k°*O_ 

mNflm_§fiO 

§§§a6# 

HNNm

J 

"W 

“Um 
"Mm _N 

fi.UN@ “M3 
$O\N~M: 

>O$N 

Uulm 

kflabzoo 

#'§N§ 

M 
"M 

J 

_m 

PHZD 

JUU 

DWz~@ZOO 

IDOJOQ 
°#gN= 

NQ“"N_ 

#fi@B_ mTQQ_ 

mO_= a_° 

-mn~_° 

§mb‘§ 

Oh_RwI 

ZZW 
BOGBG 

ll 
cwmwuwm 

K 
o‘_

N 
@w*_'~ 

m_=~ 
-'_‘mfl 

J\%I 

>W_NQ 

>=_OOD 
Jfiflwe 

MU‘ 

_m 

bfizfl 

JWK 

KIQG 

M“

> 

Z=GJ§O 
flN°N° 

§E$h_ 

§Mk.G 
:_umRm__‘_ 

ZJ 

Z
F 

flflgka 'm___ 

ION@_Nfl §§§°_§N 

GQNN 
_Qfl 

Lkflfiwxmfl 

COO “BGOQ 

§==§.fl 

J 

‘D _H 

J 

.$ 

m- 

_m 

P%2= 

JUC

C 

IBJOU dfl°N= 

Nuhwdmm 

OGQRB 

§Gq.
Ii 

°°°__
A 
m=__ 

|.=“.Q 

6%
_ 

BOflmQ 

dN~W_N_ =2; 

“m_M

_ 

h_U Q_M JQ_M

_ 

Q08.“ Q#O_D °O_m J\GWZ W33“ MNHEQ 

Qfimmi 

m°'§ 

H 
~_G__“ 

Q~% 

&€P 
mfifikfi 

_J 

mg‘: 

D 
JSQZ 

Z‘ 

Obfifi 

K 

ZOHOD DQHDQ 
-M_N 

Dflflflo 
HkH°_D 

NH.@ k§'@ 

_ 

fi.O efl.0 
MOQ.m @8Q‘@ 

M@.U 
J\aUZ 

WZQ~b¢U 

ég 

§bfiN_ 

lmM~_n 

____§ 

”“§FG 

§§Bfl_ 

lln_,a 

J\OI 
UQHDG 

'_'_____ 

D@°m.“ 8NDk.N 

£6 O%.N flQ.§ 
NMb_H 

OQQN

N 

Q2(J<O 3% 

mQ\N°\MN 

_=UP:Qfi¢PW§D 

mQ\Oe\#° 

-mbflfl 

NM 

.02 

>D:PW 

Mmmunmwlummm 

.J(> .QPm .>UO 

‘MUG .JUC 'UPm ZQUZ
QNODCMN“ 

,D¢d 

"mm
_ 

pwwm
QOmM 

DGJ 

"~_w 

H 
NO 

;%__ 

‘Wm ZGUZ
DMMHNH 

Dfid 

!O

8 

MZOH 

¢O5<z 

.WdEI¢m 

GMIHLM 

W

u 

UJlZ‘"



QWMQ 

@N8@.QM 

4_Ofi M_§J 
_§§ 

Q95” “Ha 
gm J\Q: 

QWz*@ZQU 

Z:_wNM~ 

§@MT“M 
OBMHRR 

§@’m_w 
UN@:_

R @_@fi _“M* d.@kE _&_~§ 

_fiQ 

m_Wm*§ 
Dbl 

JBJ€ 
9Q“: 

8J#_$ O. 
QQGN. 

G§Q”.N 

.'°m_~ ":~i~ 
~i~

Z 
J\@2 

OWZMUZOQ 

_wMHQ

Z* QQNB 

§§§#_QM 

3_QM 

ll ll ll IO ll ll ll 

__ 

$3 

Jwgg 

==mM_=_ 
l|~!:a J\W 

%%wO¢F%§ >bZ“J¥J< 

fififigfl 

Dnm_~ 
°Bm°1~ 

m§)n 

Z 
A\QZ 

OWZ~uZOD 

Z 

J‘b°P QOQKO 

°Q%m.~n 
llo_~n 

J\QZ 

ED 

IQ 

Jk 

Iifiaflm 

N=“““ §E_ 

U10 

J‘ 

_ZbfiP 

5”“ 
>Ez%H¥J( 

agflefl 

€§QM.N 

°m_~ J\QZ 

“EuW’”n 
BMMEQ 

§§§”_¢J 

lln_a: 

_ 

J\OZ 

(¢4M€( 

Z: 

DOM m°““_ 

§§§U_fi& 
ll°_“h 

OMwUJ\wu >PZNJ¥J< 

Qeflg“ 

Q§JN.N 

II:~_~

_ 

J\QZ 

<< 

>3

L 
aM%m* 

nummmmMlMmmHumwlMHmmmmmlflummmmmml”wmmmlmmmlmwmmmmmmulmmmMn“M 

Jm_# 

H398. 

h@Oh_@” 

9.0" M.Qm 
_0@ 

IL 

““Qu 
lfiwflcm 

M=W__ 

_m_ 

§_W_ 
‘-~_a~ 

".08 

_ 

”_o~ b‘§N 
‘HQ 

O_° 

J\QI 

;‘¢b%P >bZHJ¥J< 

@§fi§“ 

§@fiG_fi 

“Q.” 

Z 
J\QI 

O‘OJ(O

Z 

J‘#Q% 
N608 

:°mM_°: 

ll 

_°: 

<Z_JaUI 
ZmHmOM 

Nadia 

ON#_” 

may 
--Ufl.fl 

m§“““ 
Nfi_fl J\Q= 

DWZRQZOD UOWIDOJK 

QUHQE 

§B§N_N 

WQm_Q@# Q_M 

Q‘nk.N 

§¥QO_dQN 

_nHN 

§_8§N “WNW .N@fi 

__m_’ 

WWu“DU<I 

=@O°a 

ll ll

_ 

ll BW§E.# 

Um=__“ 
d\Q2 

JW 

DUEM 

Wwfifl

E 
Qfiflfie 

VN3$. 

‘UN 

ofiflfi. NCm@. 

M@.§ QQ_§ 

'%@g

B 

J\DZ 

J\u! 

Z331 

“C 

Dmuumnnfi 

flQ%N* 

gOmN$ 

8
# 

@~kQ.N 

MMHfl_d=N Mmmmm 
J\wZ 

hZ¢¢P* Mwwgfl 

6°~“_“ 

Nflgfl 
B_J\%Z 

PDQ 

Op

‘ 

E 

IODJE h°“O= 

°~mm_ 

hU°_§

I 
J\QI 

QPQW 

FD‘ 

CHuwM““ 

¢m_M 
QW:@.§fl "MMM@.§9N 

ynflu 
Q_~o_ 

l'_~o# 
‘D““wz 

My 
ZQIXZ 

Nefi

“ 
E§UN.d 

lIW~__ 
J‘ 

PO‘ 

“W 
Mflufi

E 
O°fi@€ 'N_~fl 

~m=°_ °::°_ 

‘£06 

°:=_° 

2 
J\Q2 

Jfizwzlzu 

WHO 

ZZX 

BUNK 

M@m.k 

@.M 

khkN_ 
=DNg.N 

_U@.h Mn“ U§‘N 
5.5 

Qkmfi @_» wP~Z= 

OWIHQIOU 

IE 
§QB§# 

doQ,"0 
pm~“_# 

I 

m“__ ‘Q 

JW 

%N£fl 

k_WHO

B 
_DB~’Q 

§§wQ. 

U§.§ 

_I 

J\QE 

ZUZQ 

1‘ 

Wwfifl 

M32 
DUDE’ 

‘min 

FFhN_ _=@~N.N 

M@.N k.F N_h 
“€.N kifi $3 U.N 

MPMZD 

Il 
fi§MQfl 

§§qH.fi 

OI 

“.3
\ IJ%OJD&” 

UHIODJM 

WefiO° 

mm 
#_°

2 
J\DI 

Jm 

OWEN 

@Q\N=\MN 

_OUF=QWZbWH° 

UU\I9\": 

awbfifi 

NB 

‘Q2 

>935“ 

Nmmnnmmlflmnm 

.J€> 

_m

O 

.DFW 

.Jm¢ finmMMW 
D¢J 

‘J<> 

‘MUD 

gm 
Hum“ 

ZC

I
QNQWWd 

DQJ 

.%%> 

‘MUD

. 

M 
‘JUN 

.>Ufl 

‘OPE ZINE
QQWIMNd 

D‘J 

_U 

8 

mzO~>¢O3<Z 

_NJ&:<W 

Qux~lW_ 

M

u 

UJIZGW



DATA 

SUPHARV 

PRAIRIE 

PROVINCES 

AND 

INTER 

REGIONAL 

QUALITY 

CONTROL 

PROGRAM 

Q-..--Q-----Q---_-_-_----0-_---Q-Q-—---Q-_--Q--¢----

r 

25/02/05 

DISTRIBUTED! 

01/05/65 

DAIEI 

(‘U 
N!

0 OZ 

STUDY

0Q
J 

IONS 

MAJOR 

SPIKED 

SAMPLE. 

Lfl 

ll 

SAMPLE

RF< LOU I I I I I I cH> 
0-I-I 
#0-I HUI NCL

U 
H6/L 1.11

-

I€ <4 mQ Z!-QY_| 
*‘1§_l\ 7'0 £1 
~1‘i-‘Q3 n 0_ 0'"-fix: Q-4 1"

M1 <4 NU 
='-l<..l

V .-4-J!/!\ .4.-4 
51'!-12'; o 0 -uncrt -4-A 

IO zmw HZ! 
‘fit/N-4

> 

'I"LLJ@-I N# QR G\ZZ\ 0 v P 0 I v I 
1\1&.DQ'~9 .-uzaaw-1.-wij-1' H203; rommrzrwam 

atQ 
9-0-0 

w-I)! 
-4L\Jl‘6_l M O\ NOZQ attt 

su.r"

Q I-L9 3! nk< =5 W N 
Fl HG 

AAS PG/L 31.

ZO (IO Q40 QIU-J vi -J\ ~c< HZC no 
31..--

O wh M2 KHI Q0u
1 "E ADS "GI so. 

'_L 

1 
106 € ur AAS 

on 

H6/L 
su.1" 

1 
oz 

H€1F!L 
~nas6u4 

HG/L 

31.0--

W W9 an
_ QQQJ -4 -|\ 0 NO<U, u A202 M

4 

2 qmhbwso4 

1.1100 

=~ QQ 
I-RF I Z§I\| ... '4\D 

C3‘: QB 3Q I PQQZI 
Q 0 0 
1-IQQ 

I047 -YN O aw a mmos 
I Q Q O fidgn M M 

30.7000 

31.0000 

31.b000 

30.0000 

30.7000 

31.0000 

31.0000 

DEV. STD. VAL. 

Z I Q _l GOJW 
Ifli'lJJ\l-I :W¥D 

°¥ mun U-zlfl 
.°.€\-' “km; C‘-Jl\ QDOLQ ~40/70$ 

16309 

S00 

DISS 

I
C 

HG/L 

SUQ 

Wm ma HQ nag Q J M~YZ\ 
\O,Q<t.'! uwct 

U‘) 
(DB 
0-16- \DOZ 

1630 
S00 AA 

HG/L 

U) Wfi s-am 35 O OJ 
P.‘ 3|-\ @CDQ Y“/)1:

O aw2 
c:_|>-4 0:04 :bZ\ mocu who: 

¥U 
-Jllllb H@< N . IO-UK, 

U\ 0-IQ 0“-CI

N 
O--I 
DO. IO-JZ 

v-(‘VI-I §|- \ IBOCU vii-(Z 

15009 

T 
P 

ELK 

Al 

AS6 

HG/L

P 

IL DU 
VIO-C 

15006 T
P 

AA 
HGIL

D QM O2 QHM mag; qy \ JUIOQ H Q!

Q¢J

5 
118. 102, 

119.0 

10

. 9.. QU-flfl Haw aw“ 

110. 

11s.§'

' 

118.--

L 00 @F 
IIICJ 
Q-iv-0 

111. 
roe.-- 

-0 2 06L 01 
0.003L 

0.00 
QB 
0 0 OO -

L 
0.006 

0.001- 

0.005- 

o.uu'§ 

o.no§[ 

l II 
I OIw uwuq A e cog 0 I 

v-lvlv-Iv! v-4 

HND§WOkQ 

vi: RN I53 U\ 
Fhflv-I"! 
I Q I I ummfi a u 

7| v-I 

0000 

110. 

115.5000 

9m §Ifi LAN I 
My-4lI\ I 
I Q I 

¢\lL{\~f 
V4 
Q.-I 

Q9 
9-1' Q0 ' mnol 
I I Q 

\D\D\DQu 

mm *9 N Q5 P new: OI.‘nJ 

m~ ~= QG I §§qn|l CC.R 
-1' 

llll llll 

no N09 Q: N uqnw IIQO w gw 

MEAN SID. 

DEV. 

REL. 

SID. 

DES. 

VAL. 

IO 
Du! uz umu GWQQ O\<Z \ U"!-OLD wmot 

-|€ Q4 
S5»; 
|"T'LL.iQ\ m zo 1'4!!! 

Lg)- :02 N030. 
cl-I -1 
v-OD: \ 0 .4u v4¥h. Z 

S
F 

OT 
"FUJI QHLJ 
1-QC! \ O‘ IQ "X-ll; 

I/7 ¥ NU) ca qcm< 
G" <tD. axdt 

UJO DH) _~z QM‘-I 00:4 
6\..J -\ NICO v-IOU!

Q Mdw 
Q0-I H. OCDJ N \ 
285% 

U1 
_lfiL'J 

\Ol-O1 QQ -I N \ @410 uQ¢I

m M4 mam GE-I ~ gx 
:d_¥ 

m4 
IAI- 

-It-(H Q Ob -I N \ NJQQ nq<t 

wfi 
_lfl "Ht OUDJ N \ Nafié 1-IQQ II 

ISFI 
0 0 

l.lf\\O 
v-lv-4 

5") 
6 0 

LN-D 
"41’! 

0 0 QIJ 
U\\LI 

I
I

0 
GI 
\D 

.'Q 
l.l\ 

cri~m~fu‘\ 
I . I .‘ Q 0004“ 

-4.-u-4.-4-0 

15.5‘- 

16.0 

16.7 

(DJ 
0 0 Q3 
QQV4 

Nth F” 
0 9 0 |_ I 

N\OQ_Ql.j\ mmpmm 

57.2 

56.5-- 

55. 

--

9 n0 

sa~s" 

D q-|NMliI\\ON5Q1 
-I 

aw 
c.-4 1: =0 -.0 
r~|\\.-~u\ 
VI I I O 
IA I-l\l.h H +4 

.5300 

LN 
F1 

16.00L0 

OD uh: <16 '| acmi 
I O I 

~O L0 
'4 

=4 nu QM I muau not 
U‘\v4N 
Q-I 

v-4"! SQ 7') 
lflvi 7') 
Qflviwl 
. n_ 0 0 N""N 

U'\ Ll'\ 

57.2000 

UR Q5 
\D‘ I EQQ I 

0 0 0 
lflvlwl 
lfl 

60.0000 

60.0000 

51-0 ON m~ I HNJI 
' I IQ 

Ll\ 

H§AN 

S 
D. 

DEV. 

REL. 

SID. 

DES. 

VAL.



@°\JD\mQ

J 

~fi\mB\M@ 

fi 

wN\8§\mU 

E 

@N\8=\mQ 

N 

mfl\JG\mO

H 

DW>%wOW¢_mwb¢fl 

#QM.®N mu3 

QQOfi_fi 
3#§%.NN 

¢_$N Q_ON 
_@N 

§_QN J_®N 
_ON _QN 

€Q 

J\UI 

DWZSDIOQ 

Z3fiUJ§Q 

=m@°N 

QQ

’ 

MZOH 

MOW‘! 

nmmmwwmlwmwwmmmlwmmmmmm_mmmwmmwwlwwwvmlmvmlmwmmmmmwulwmwmmmu 

@fl\W§\mQ

Q 

fi§\8§\m@

N 

m#\8=\mQ

W 

N§\mB\mé

E 

'- 

QQQQ

Q 

@°é 
19% 

§_QN 

Q°@__o~ 

¢_QN 

.- -' 

_®N _O~ 

J\OI 

J\QI 

$02: 

OF3§ 

MIG 

JmbXW 

‘U 

MWND_¢O

fi 
#m§N 

¢#fi§~ 

Mmmnmmmlflmmm 

6°d:_o~ 

ll:!oN 

J\QZ 

Mm=QW“M 
%=W9N 

§§§@_@N 
'l°_oN 

HJ\QI 

Mm%OWgC 

Maacw 

Q@€§.QN 

ll°’°~ 

Jxfix 

CFOW 

PHP 

Wwwwfiflw 

e¢mm_m~ 

ll 

’o~ 

(O 

JsQI 

>D‘UJ(U 

Wm*mflMw 

_J‘> 

_WWO 

‘OPE 

_JUE 

_>Ufl 

‘Ohm Zfiwl
QKOWDN6 

aid 

_UJEZ<W 

Omflulw 

$

N 

Wdatfiw 

m@\N°\WN 

_DWPD@HIPWHD 

mQ\J¢\#6 

_wb€O 

vN@ 

_.DZ 

>DDEW

'

_



.1 
%=- 

DISTRIBUTION - PPUB 

Dr. F.P. Dieken 
Head, Water Analysis Research Station 
Alberta Environmental Centre 

Dr. J.J. Bergman 
Supervisor, Provincial Water Laboratory 
Saskatchewan Dept. of Health 

Hr. E.A. Sorba 
Head, Methods and Standards Section 
Manitoba, Technical Services Laboratory 

Ms. G.P. Lee 
A/Head, Analytical Services Section 
Western Region Water Quality Branch 

cc: Mr. M. Forbes 
Laboratory Advisor 
Water Quality Branch, CCIW 

Dr. J. Lawrence 
Chief, Analytical Methods Division 
RNWRI, CCIW 
Burlington, Ontario 

Hr. A.S.Y. Chan 
Head, Quality Assurance and Methods Section 

_ 

Analytical Methods Division 
NWRI, CCIV 
Burlington, Ontario 

Mr. G.W. Dunn 
Water Quality Specialist 
Prairie Province Water Board 
Regina, Saskatchewan 

Hr. R.B. Godyin ' 

Chairman, Committee on Water Quality 
Prairie Province Water Board 

, 
Regina, Saskatchewan 

H.r- W-D- Gummer 
Chief, Water Quality Branch 
Western Region 
Regina, Saskatchewan



‘Government Gouv_er_nemeInl
_ 

‘ °’°°"a°a °°°a-"*8 Msmonmuoum 

*‘|

T 
IA I Distribution 

L _J 
_| 

F;aM H. Alkema V

" 

:55" Quality Assurance and Methods Section 
AMD/NWRI, Burlington 

L_. _1 

1suaJEcT 

NQTE DE SERVICE 

E._GORRIE/IWD-NWRI/4645/jfg 
'§&nW-auwnam-wsawmt 

OUR FILE/NUTRE 

uhnnuammimfiumm 

dun: ' 

4 
19 July 1985 

‘°*ET Final Summary Report on Prairie Provinces Quality Control (PPQC) 
PPQC Studies 33 and 34 

‘ I have enclosed the final report for PP 33-34. 

If you have any comments on this report, or any legitimate corrections to the 
data base, please do not hesitate to call. 

data printout is included for laboratory managers and Mr. Dunn. 
Since there were several changes to the data base for these studies, a computer 

#/» /4/£1»-flr¢



SUMMARY REPORT 

PPQC STUDIES 33-AND 34 

for May and June, 1985 

TRACE METALS, MAJOR IONS, NUTRIENTS 

AND PHYSICAL PARAMETERS IN SPIKED SAMPLES 

by 

H. Alkema 

August 1985 

AMD 
NWRI 
CCIW 
Burlington, Ontario



Introduction 

As part of an on-going study, the Quality Assurance and Methods Section, 
N.V.R.I. in Burlington, Ontario, has been sending reference water samples 
bi-monthly to chemical laboratories participating in the PPWB program. This 
report summarizes the most recent PPWB inter-laboratory quality control 
studies: PP 33 and 34, for the months Hay and June, 1985. These two 
studies dealt with trace metals, major ions, nutrients and physical 
parameters. The levels were mainly high. 

Study Design 

Five water samples were submitted to each laboratory for chemical 
analyses. Three samples were submitted for trace metals analysis, while the 
remaining two were submitted for major ions, nutrients and some physical 
measurements. The following is a breakdown of the five samples: 

PPHB 33 — Sample 1 - 125 ml, D/A * for trace metals (3% HNO3) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

PPWB 34 - Sample 3 - 11., S/E * for trace metals (0.27. nuoa) 
Sample 4 - up to 1L, major ions, etc., stored at 4°C 
Sample 5 - 125 ml, D/A for trace metals (0.2% HN03) 

* 
for definitions see Appendix 1 

Treatment of Data 

Each laboratory was asked to perform only those analyses which were 
routine to their particular laboratory, using the general methodology 
guidelines listed above. Results for these analyses were recorded on report 
sheets provided with the PPWB samples. Upon receipt of the Reporting Sheets, 
the results were tabulated for each parameter, first for each method 
reported, and then for all methods combined. These data, and the resulting 
statistics are presented in Tables 1-5.



Preliminary data summaries, including problematic results, were sent 
June 28, and July 19, 1985. Each laboratory was given three weeks to notify 
us of any errors in data transcription or compilation. 

Performance Indicators 

For an analysis where only 5 - 8 laboratories have reported results and 
two or more of these have their results greater than 10% from the mean, then 
it is not reasonable to use the mean as a comparator. Under these 
conditions, the design value is used instead.

. 

Percentage deviations from the mean are used as an indicator for the 
laboratory head to determine the extent of the discrepancies between

p 

laboratory result and mean as it applies to his procedures. However, please 
keep in mind that at low concentrations, high Z deviations are often seen, 
and tend to be misleading if interpreted too strictly. 

A result which deviates more than 10% from the mean is circled in the 
data tables and its value is noted in the comments. Results reported with an 
"L" (less than) or flagged with an "R" (rejectable) are not used in the 
statistical calculations. Performance indicators are fully explained in 
Appendix 2 of a previous report dated February 1, 1985. 

Comments on Laboratory Performance 

Results accompanied with a ‘less than’ are difficult to appraise. If a 
design value or mean is significantly lower-than the detection limit given by 
a particular laboratory, then that detection limit is too high. Such a 
result is assigned 'HDL' and is circled on the data summaries. ’If, on the 
other hand, the detection limit reported is far lower than the mean or design 
value, then the use of ‘less than’ is clearly inadequate and the result is 
flagged low. The magnitude of the deviation from the mean in such a case is 
taken from the detection limit given.



General Comments: A high coefficient of variation (incomparability) was 
observed for DOC. _. 

Individual laboratory deviations are listed below: 

Lab 1 

Lab 2 

Lab 3 

Lab 4 

“|,- Lab 5 

Lab 6 

Lab 7 

a high result for Al by D/A, +15% ' 

high results for F, +50%; Cl, +44%; and Na, +42% 
a low result for Hg, -20% 

a high result for Zn by D/A, +13% 
a high result for Turb, +303% (R) 
a low result for Al by D/A, -11% 

a low result for Al by S/E, -25% 
a high result for F, +160% 

two HDL's for NR3. 

biased high results for DOC, +69% and +50% 
a high result for NH3, +61% 

low results for Zn by D/A, -11%; and Pb by S/E, -16% 
a high result for Ni by S/E, +23% ' 

high results for Total P, +471% (R); and K, +31% (R) 
biased high results for TKN, +658% (R) and +2651 (R) 
a low result for Mg, -24% 
HDL for each of Na, Total P, and SO“ 

high results for Colour, +60% (R); and Turb, +54% (R) 

(R) = rejectable by Grubb s procedure for statistical calculation



Lab 8 - 

PPWB laboratories 

biased high results for DOC, +2751 (R) and +76% 
biased low results for DIG, @541 (R) and -38% 
high results for Cr by S/E, +19%; and Cu by S/E, +10% 
a low result for Pb by S/E, -28% 
an HDL for K 

awerage number of deviations per sample was 1.6



App’ endi x I __ 

Definitions of lypes of Metals Analysis 

1. D/A - Direct Aspiration 

without sample pretreatment, samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon) 
Plasma (ICAP or ICP). Standards should contain the acid equivalent of

4 

the sample.
' 

2. S/E - Code for low level analysis. 

Analysis is presently carried out by one of the following 
methods: 

l. Solvent extraction sample concentration followed by AAS.
1 

2. Digestion and concentration of aqueous phase followed by ICAP 
3. Digestion of aqueous phase followed by ICAP. 

4. Graphite tube (flameless) AAS.



L Appendix II 

Performance Indicators V 

l. Unacceptable results are circled. A result is deemed unacceptable 
when it deviates more than l0 percent from the mean result. Near the 
detection limit a greater deviation is usually allowed. Presently, 
deviant results are mostly compared to the mean of the parameter in the 
study, but may also be compared to a mean value from a previous study if 
it is available. In the future, the design values will be known for 
certified reference samples and an absolute comparison will be made. 
when there is a high % CV or when only a few results are reported for a 
parameter and a previously analysed mean is used, a footnote will 
indicate the previous mean.

_ 

2. Hhen a high detection limit occurs, compared to the other labs, 
this is marked with a “HDL" to indicate lack of comparability. 
3. In the case of systemmatic anomoly, when two analyses of a 
parameter have the same % deviation from the mean, this is noted by 
the word "biased" high or low. 
4. A percent deviation is written to show the severity of the 
anomoly. Generally the comments indicate differences from the mean 
above 10%. 

5. The "R" flag beside a result in the tables or in the comments 
indicates that this result is an outlier according to Grubbs* and is 
rejected in statistical calculations.

» 

* Reference: Frank E. Grubbs, Technometrics, l969, P.l
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.lntroduction 

' As part of an onegoing study, the Quality Assurance and Methods Section, 
N.W.R.I. in Burlington, Ontario, has been sending reference water samples 
bi-monthly to chemical laboratories participating in the PPWB program. This 
report summarizes the most recent PPWB inter-laboratory quality control 
studies: PP 35 and 36, for the months July and August, 1985. These two 
studies dealt with trace metals, major ions, nutrients and physical 
parameters. The levels were mainly low. 

Study Design 

Five water samples were submitted to each laboratory for chemical 
analyses. Three samples were submitted for trace metals analysis, while the 
remaining two were submitted for major ions, nutrients and some physical 
measurements. The following is a breakdown of the five samples: 

PPWB 35 - Sample 1 - 125 ml, n/A 
* for trace metals (31, uuos) 

Sample 2 - up to 1L, major ions etc., stored at 4°C 

PPWB 36 - Sample 3 9 1L, S/E * for trace metals (0.2% HNO3) 
Sample 4 - up to 1L, major ions, etc., stored at 4°C 
Sample 5 - 125 ml, D/A for trace metals (3.0% HN03) 

* for definitions see Appendix 1 

Treatment of Data 

Each laboratory was asked to perform only those analyses which were 
routine to their particular laboratory, using the general methodology 
guidelines listed above. Results for these analyses were recorded on report 
sheets provided with the PPWB samples. Upon receipt of the Reporting Sheets, 
the results were tabulated for each parameter, first for each method 
reported, and then for all methods combined. These data, and the resulting 
statistics are presented in Tables 1-5.



page 

Preliminary data summaries, including problematic results, were sent 
September 3 and 30, 1985. ‘Each laboratory was given three weeks to notify us 
of any errors in data transcription or compilation. 

Performance Indicators 

For an analysis where only 5 - 8 laboratories have reported results and 
two or more of these have their results greater than 10% from the mean, then 
it is not reasonable to use the mean as a comparator._ Under these 
conditions, the design value is used instead. 

_ 

Percentage deviations from the mean are used as an indicator for the 
laboratory head to determine the extent of the discrepancies between 
laboratory result and mean as it applies to his procedures. However, please 
keep in mind that at low concentrations, high % deviations are often seen, 
and tend to be misleading if interpreted too strictly. V 

A result which deviates more than 10% from the mean is circled in the 
data tables and its value is noted in the comments. Results reported with an 
"L" (less than) or flagged with an "R" (rejectable) are not used in the 
statistical calculations. Performance indicators are fully explained in 
Appendix 2 of a previous report dated February 1, 1985. 

Comments on Laboratory Performance 

Results accompanied with a ‘less than‘ are difficult to appraise. If a 
design value or mean is significantly lower than the detection limit given by 
a particular laboratory, then that detection limit is too high. Such a ' 

result is assigned 'HDL' and is circled on the data summaries. If, on the 
other hand, the detection limit reported is far lower than the mean or design 
value, then the use of ‘less than‘ is clearly inadequate and the result is 
flagged low. The magnitude of the deviation from the mean in such a case is 
taken from the detection limit given.



page 3 

General Comments: A high coefficient of variation (incomparability) was 0 observed for Cobalt in sample 3. 

Individual laboratory deviations are listed below: 

Lab 1 

Lab 2 

»Lab 3 

Lab 4 

Lab 5 

Lab 6 

- biased high results for Al, by D/A: +28%, +69% and by S/E: +1701 
(R) 
- biased high results for Zn, by D/A: +17%, +4001 (R), and by S/E: 
+68% 
- biased high results for.DIC, +1351 (R), +16% 
- biased high results for Ni, by S/E: +15%, and by D/A: +55Z* 
- individual low results for DOG, -63%; Cl, -20%, and S04, -13% 
- individual high results for Na; +51%; and K, +22% ' 

- an individual low result for Fe; -98% 
e individual high results for V; +30% and Cu, +16% 

- low results for Mn by D/A; -14%; and Cu by D/A, -25% 

— individual high results for Co by D/A, +19%; and Zn by D/A, +19% 
- a low result for Mn by D/A, -30% 
- biased low results for Si, -67%, and -25% 
- two HDL's for Ba by D/A, and by S/E 

- an HDL for NH3. 

- biased high results for DOC, +1101 and +388% (R) 
- an individual high result for DIG, +17% 

— biased results for Sr, by D/A: -54% and -22%; and by S/E: -54% 
- biased low results for Mo by D/A, -15% and -27% 

(R) = rejectable by Grubb's procedure for statistical calculation



Lab 7 - 

Lab 8 - 

page 4 

biased low results for pH, -10% and -131 (R) 
biased high results for Cl, +2181 (R) and +56% (R) 
biased high results for K, +63% and +17% 
biased high results for Ca, +10% and +13% 
individual high results for TKN, +410% (R) and Na, +1241 (R) 
two HDL's for V, one by S/E and one by D/A 
and HDL each for Cr, cu and Cd, all by D/A 

an individual high result for Colour, +275% (R) 
individual low results for Mg, -14% and K, -17% 

biased high results for DOG, +95% and +6041 (R) 
biased high results for Turb, +1111 and +446% (R) 
erratic results for Cu, by D/A: -12%, and by S/E: +271 
individual low results for Al by D/A, -21%; Mn by D/A, -14%; Ni by 

D/A, -12% 

PPWB laboratories 

individual low result-S for me, -16"/1; and s04,‘ -141 
an individual high result for Zn by S/E, +24% 
an individual low result for Pb by S/E, -46% 
two HDL's for Mn, one by S/E and one by D/A 
two HDL's for Al, one by S/E and one by D/A 
an HDL for TKN s 

an HDL for Cr by D/A 

average number of deviations per sample was 3.9
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Ap endix I 

Definitions of Types of fietals Analysis - 

l. D/A - Direct Aspiration . 

Nith out sample pretreatment, samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon) 

Plasma (ICAP or ICP). Standards should contain the acid equivalent of 

the sample. 

2. S/E - Code for low level analysis. 

0‘ methods:

l 

Analysis is presently carried out by one of the following 

2. 

Solvent extraction sample concentration followed by AAS. 

Digestion and concentration of aqueous phase followed by ICAP 

3. Digestion of aqueous phase followed by ICAP. 

4. Graphite tube (flameless) AAS.
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Performance Indicators ; 

l. Unacceptable results are circled. A result is deemed unacceptable 

when it deviates more than l0 percent from the mean result. Near the
Q 

detection limit a greater deviation is usually allowed. Presently, 

deviant results are mostly compared to the mean of the parameter in the 

study, but may also be compared to a mean value from a previous study if 

it is available. In the future, the design values will be known for 

certified reference samples and an absolute comparison will be made, 

when there is a high-% CV or when only a few results are reported for a 

parameter and a previously analysed mean is used, a footnote will 

indicate the previous mean. 

2. when a high detection limit occurs, compared to the other labs, 
this is marked with a "HDL" to indicate lack of comparability.

_ 

3. In the case of systemmatic anomoly. when two analyses of a 

parameter have the same % deviation from the mean, this is noted by 
the word "biased" high or low. 

4. A percent deviation is written to show the severity of the 
anomoly. Generally the comments indicate differences from the mean 
above l0%. 

5. The "R" flag beside a result in the tables or in the comments 
indicates that this result is an outlier according to Grubbs* and is 

-rejected in statistical calculations. 

* Reference: Frank E. Grubbs, Technomutrics, l969, P.l


