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_Ezecuﬁiye Summary PPQC 25-36

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.

Twelve studies were sent out in the period of September 1984 to
August 1985. These studies dealt with the analysis of trace metals, -

majof 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 "laboratory managers to help
improve the quality of the data and to alert them to re~evaluate their

internal quality control.



Sommaire, études de contrdle de la qualité des provinces des
Prairies n®S 25 3 36 (sept. 1984 - aolit 1985) Métaux 3 1'état
de trace, ions majeurs, substances nutritives et paramétres

' physiques dans les échantillons dopés. H. Alkema.

SOMMAIRE ADMINISTRATIF

Sous 1'égide 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 1'eau du
gouvernement fédéral & Calgary (SCE) et des laboratoires gouvernementaux

des provinces de l'Alberta, de la Saskatchewan et du Manitoba.

Au cours de la premidre phase du programme, on a mené tous les deux
mois des études interlaboratoires portant sur une quarantaine de paramétres

et une centaine de méthodes analytiques.

On a procédé i douze études pendant la période allant de septembre 1984
d aofit 1985. Ces études ont eu pour objet l'analyse de la teneur en métaux
3 1'état de trace, des ions majeurs, des substances nutritives et des

paramétfes physiques dans les échantillons d'eau dopés.

On a constaté qu'un certain nombre d'analyses clés n'ont pas donmné
les résultats escomptés. On en a informé les chefs de laboratoires
concernés pour les inciter 3 améliorer la qualité de leurs données et &

reviser les méthodes de contrdle 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 1 ~ 125 ml, D/A * of trace metals (3% HNO,)

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

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

up to 1L, major ioms, etc., stored at 4°C

Sample 4

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 summaries were sent to the reporting
labs to provide immediate_notification of anomalies. These summaries were

sent on October 29 and December 27, 1984, 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 90 or 99. Under these codes, data for each parameter were

combined for statistical comparison.

PERFORMANCE INDICATORS

Deviant résults, those greater than 10%, are circles in the data tables
and a % deviation from the mean is noted in the comments. Flagged
results, those with an L or R, are not used in the statistical calculations.

Performance indicators are fully explained in Appendix 2.

COMMENTS ON LAB PERFORMANCE

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, NO,-NO, and ammonia.

Individual lab deviations are listed below:

Lab 1 - a high result for Cr by DA, 21%

= a low result for MO by SE, -30%; SO4 -11%Z (R)*

Lab 2

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 conducti?ity results 3(R)*,-55%,

+32%, -96%

a high result for F, +31%

Lab 6 - a high result for Al by SE, +110%; Fe by SE, +39%;
Alkalinity, +14%; K, +23% (R); and soa,'+24% (R)

- a low result for Mn by DA, -16%; pH, -9% and -17%

a high bias for Mg +16% with 2 (R)

an HDL for TKN and Alkalinity
Lab 7 = a rejectable result for §0,, -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),
240%(R) and K, +15%(R)

= an HDL 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

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

the sample.

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

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

1. Solvent extraction sample concentration fol]bwed by AAS.
Digeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

W N

Graphite tube (flameless) AAS.



’ 'Apgendfix‘ I1
Performance Indicators
1. Unacceptable results are circled. A result is deemed unacceptable

when it deviates more than 10 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
_ihdicate the previous mean.

. 2. When a high detection 1imit occurs, compared to the other labs,
this is marked with a "HDL" to indicate lack of cdmparabi]ity.
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, 1969, P.1
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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:
125 ml, D/A * for trace metals (3% HN03)

up to 1L, major ions etc., stored at 4°c

PPWB 27 - Sample 1
Sample 2

%

PPWB 28 - Sample 3 - 1L, S/E = for trace metals (0.2% HN03)
Sample 4 - up to iL, major ions, etc., stored at 4°¢
Sample 5 - up to 1L, major fons, etc., stored at 4°¢c

* 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 tesults were tabulated fotr
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 fesults from one laboratory were received after the

due date, but were included as a courtesy.

Perfqgggnce Indicators

A result which deviates more than 10% from thé 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 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
Lab

Ladb

Lab
Lab

Lab

N =

- a low result for Fe by SE, -30%. |

- & high result for Si, +12%; and +15% (R); DOC, +14%; and
TP, (R) at Detection Limit (DL).

- a low result for Ni by SE, =30% (R).

- a low result for Mo by DA, -61% (R); aand Pb by DA, -17%;

= a high result for Alk, +11%; Cu by SE, +18%.

- high results for 80,, +12% (R); and +160% (coloured

water)

- no anomalies

- a low result for DOC, -50%; and N03+N02,
- a high result for F, +35% (R)

- a low result for Mn by DA, -13%; Fe by SE, -30%; Cr by
SE,~42%; and Pb by SE, -55%

- a high result for Al by SE, +32%, and Mn by SE, +74% (R)
- high results for TKN at the DL, +100% and +39% |
high results for Hardness, +21%, and +400% (R)

a high result for DOC, -60% (R); N03+ucz, +400% (R)
erratic results for Na, +260% (R), +90% (R), and +40%
erratic results for Mg, +210% (R), +19% (R), and 1000% (R)
a high results for 804, +300% (R); Cl, +240% (R); and

-13%;

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



‘ ) NH,, +18%

- erratic results for Ca, =38% (R), +74% (R), and <17%

- a low result for pH, -11% (ﬁ)

high results for TP at the DL, +200% (R), 80% (R)

- a high ionic balance indicating gross errors

a high detection limit for Alkalinity, 80, and K.

Lab 7 - a high result fot Turb, 200% (R); and SO,, +120%
(coloured water) ‘

Lab 8 - a high result for Al by DA, +12 %; Cr by SE, +52%
- & low result for Zn by DA, -21%; Mo by SE, =30%; Cu by DA,
-36%; and Pb by SE, -45%
- a high result for Turb., +100%; and DOC, +400% near the DL,
and +30% ‘
- & high detection limit for TKN, NH3 and Al by SE.

4

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

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

the samp1e;

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

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

1. Solvent extraction sample concentration followed by AAS.
Digeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

W N

Graphite tube (flameless) AAS.
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DATA SUMMARY

R REGIONAL QUALITY CONTROL PROGRAM
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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

‘levels were mainly high.

~ 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%

* v .
PPWB 30 - Sample 3 - 1L, S/E  for trace metals (0.2% HNO3)
Sample 4 - up to 1L, major ions, etc., storéd at 4°¢c

Sample 5 - 125 ml, D/A for trace metals (0.2% HN03)

2
" 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
éach 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 gummafies 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 107 from the mean is circled in the data



‘ - tables and its value is noted in the comments. Results reported with en A
(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 1 - a low result for Mo by DA, -15%; and DOC, -33% and -70%
- a high result for Al, +53%

Lab 2 - a high result for Cr by DA, +17%
- and biased high for Si, +16% (one R)

Lab 3 = a low result for Si, ;26%
- a high result for Al by SE, +25%

Lab 4 - low results for DOC, -27% and -419%
’ - biased results for DIC, +1007 (two R's)
- a high detection limit (HDL) for NHS’

Lab 5 - no anomalies

Lab 6 - 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



Lab 7 =

Lab 8 -

PPWB laboratories

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

high results for Total P (two R's)
a high result for NO3~N02, +15%
a high result for Ca, +16%; and Turb, +150%

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.

average number of deviations per sample was 1.4



Appendix I

Definitions of Types 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

the sample.

2. S/E - Code for low level analysis.
Analysis is presently carfied out by one of the following
methods: | | | |
1. Solvent extraction sample concentration followed by AAS.
2. Digeétion 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 inte:laboratory 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 majotr 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% HNO )

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

" %

PPWB 32 - Sample 3 - 1L, S/E = for trace metals (0.2% HNOs)
Sample 4 - up to 1L, majot ions, etc., stored at 4°C

125 ml, D/A for trace metals (0.2% HN03)'

Sample 5
% :
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.

Performance Indicators

A tresult 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 NH, 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 Al by D/A, +43%; and Al by S/E,
+587%
- 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, -219%
Lab 2 - a high result for Zn by S/E, +83%
- low results for Al by D/A, -24%; and DOC, -89% (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, +389%; and NO +N02, +1877%
- an HDL for Ba by S/E

3

Lab 4 < a low result for DOC, -16%
- biased results for DIC, +118% and +126% (two R's)
- biased high results for Turb, +64% and +143%

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



2 HDL's for'NHB.

Lab 5

erratic results for DOC, -47% (R), and +376%
- biased high results for Total N dissolved, +41% and +42%.
- a high result for F, +117%

Lab 6 . ldw results for Cd by D/A, -19%;
Co by D/A, -16%; and Pb by D/A, -38% (R)
- high results for Al by S/E, +216%; Mn by S/E, +100%;
Fe by S/E, 367% (R); and Zn by S/E, +217% (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%, +186%, and +19007%
(R)
- high results for TKN, +7Zi; DOC, +3767% and 658%, Alk, +517
‘ | NOL+NO,, +352
- low results for Turb, -84%; and NH
- an HDL for F

3 -95%

- a low result for K, -89%

Lab 7 = low results for Na, -11%; pH, -21%; and Cond, -90% (R)

a high result for NO3+N02 +897% (R)

Lab 8 - biased high results for Cr by D/A, +56% (R); and Cr by S/E,
+50% (R)
- high results for DOC, +867%; and Turb, +321% (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

C PPWB laboratories average number of deviations per sample was 2.9



- Gl2° - - - - gee° - - - on—,ﬂ> *S30
- 3°6 -- -- - -- 3° 11 - -- -- *gls "33y
— 2527 -- -- -- - 9920 * - -- -= *A30 °*qls
ngHo G£9Z ¢ 0922 co0s” 6052° phn2e ggé2* 0092° sog2* 0532° NV 3N
- WN}O @ -U - - - L - - - Q
i 3220 - - g2e z2 &wu..uv - 02°0 - 9
-- CE*C -- 0g *0 - - _ 920 -- - £
£49 %0 wh2 g -- - -- TR st2*0 -- - S12°0 T
N3 /9K IN 1/90 1/90 Ve IN /90 IN VoK 09 /9K 1/ 09 1790 02 /9 8
dvol 03NIaW0D va dvil va Sy d¥2I XS VO dv3I Q3NIBHDD VO Sy d¥aI Xg V0 dvdl
101 NI FINDIN 184x3 IN 81X3 IN W01 IN WVE0L IN 11va09 J61X3 09  WIi0F 03 Wviol 09
66962 66682 Tigu2 T6E82 - TT082 60082 66622 T0£22 13022 60022
ammnf - !m.m - O:Mu:w - |m.o« - - ummm nw
00T10° -- f500 ° - 0200° -- 21500° -- -- *A30 °ai
nnGee 00H2° 2952° 0gn2° 2i40° 0o%g0° 050 0440 ° onnp* NV
wee h2°p -- - 6o 60 0 -- -- -- ™
%z* 0 - -- %20 LT -- -- ™00 - 9
Ge*0 -- - §2°g - (a5 -- 850°0 - - £
90 - 92°(0 .- 20 ] -- 50°0 -- - 2
agep -- §2ee - W06 -- -- -- "%0°0 1
34 /94 V790 /94 34 WON  NW_ I/9M V9 V9K NK 1790 NW /9 ¥9_ VN e
03INIAWOD va dvITI va_Syv dVIT X5 03NIBWDD v1 gval Yo, syv dval Xs VG dvdl  G3NIBNO
NO2I I8IX3 33 191X3 34 WI0L 33 3ISINONYN IELX NN telx3 NN vidy My J«pom Y WNINONH
66692 11592 wlgae 11032 66652 T1¢ o hogse 1tose glo 66662
- o -- e o -< = 4082 - TereT ‘gie 339
-- - -- g220° -- -- - S6ET* - 0560° A3 ~g1s
ohGn e (3 2T -- 1824 600s* 009 4° 0T9%* 025s* 0022° £E0S® NV3K
- - ¥660°G - ) - - - 90 - 9°Q [']
hGitg -- - 9% g - gn°g -- 8% °0 - .- 9
-- .- - G0 69 - .- . - 5°0 £
- .- - - - - - - -— d:.ﬁ N
-- 1500 -- 199 °p -- .- T9%°0 022°0 - 1
¥9 /90 LEIRVE I 1/94 A V9N /94 A V9N A /9K W /9N W 1/9W W/IN avl
dval X& V3 dvI1 4 9 Syy  03INIENDD Vo Svy dvoT Xs§ v0 dvdI aNIBRGD  d3/x0 3S va_Suv
IVEOL ¥D  WIQL 3D WIGL ¥ WNIAGUNVA  18ULX3 A WLOL A WigL A WANTHAY Svyin 3 amsxu\aﬁ
102 61092 " G0h2 66652 Tosse T30¢€2 6odge 666 ¢ Yy T2oes
*v/0  STV13N 39vHL *IUdNYS 03XIdS T = 31dWVS
$§/20/62 $031NBLA1ISTO S8/£0/70 33iv0  If *ON AGN1S

m—-aamean B ED OO, PR CRCEEERE B e m @S GBI T SN S S e e e

WY3008d TONEINOD ALIWWND TVYNOIO3N ¥3INI ONV SIONIACEd 31dIVad

ABVHANS ViIVO




“GN. - - - - - .J" .wmc
e'9a - -e 5% 2 ‘0iS 13
ah10° - - 1200 *A30 *01S
59/.2° goec* £992° gse e’ NV3IN
2° 920 -- - g
SN . . llm..o M
g5 - - cw.o 2
89s2°8) - 942°0 - 1
8d 1790 VM /9N R0 avl
Q3N IgW02 ¥a dvIl 38 bM( va _Svv
av3l 181X3 8d 18i1X3 d8d LXI 8d :
66628 118280 cigee 10828
- GEY * - - .- -e - 086 * - - *JVA .Mwa
- 1wt - =< 3 -- - o == -- *gls *33y
- 9¢qg * - -- ga00° - s£00° - o>%° *G4S
- nggh* paos® ogtTH° gEN0 L Y o 00%0° GL08° -- 091 8° NV 3N
- .- - - 500 - . - - - . e
¥ 670 Inee - RS Rl - s$0°0 - e - 19°0 9
- 5*0 s*0 -— Ss0°D -- - % 4 99°Q - £
- -- - - o - - - - 2
- -- -- -- -- -- 0n0°C S08°0 -- -- i
8d /M ve /9K T/ vg 1/90 /948 al) wvon a9 /oK Ol 1/9W /9 oK V90 vl
d¥d1 XS 0 3NIBWOD va W<M dyd 1 X5 a_syy d¥3J1 Xs dyd1l Q3NIBWOJ vya_Ssvyy dv¥d I X9
Iv10) 8d HNINVE 181X3 v thOh v w|Lxs ) il a9 Wi0l 02 WNN BA 0K J9LX3 ONW WI0L OW
17029 656949 10£99 11098 T0E08Y T108% 6008% 666 2Y 1082h 1T02%
- 0g1* - 50 - - - - 840 ° - -- *A *S30
-- - -- 1°6 -- ©°0T -- -- 100t - g8 JIER EY
=: -- - 6nag° - 1508° -< -- §900° -2 0500° *A30 ~g]s
pste* LE 2 O b L2 “hGe* 290460° (9a0° 0£s 0* 0790 ° 2990 ° 00%0° eameo NV 3K
- - - G090 aC*e .- .o - ©g°p - 8
= :: - £80°0 - -- £S0°0 - -- - - 9
- 87°¢g 8T7°0 so° - sQ0°0 - e (1 o= s0°0 £
-- .- - RGL*h -- vgasg -- -- S0°0 - . §0°0 z
6} -- - 190°0 -- - .- 190°0 £h0°0 .- -~ 4
OW V794 ¥S N/ V9N NZ V/94 V9N V790 NZ W90 NZ 1/9K N3 179K /9N W ON avl
dvJ1 0ANIBADD vQ Svyy 03INI k0D vC dv31 vo0 Syy d¥J1 X$§ dvdl 03N IEH0D va dvdl va _Svy
Tviol OM WOTINGLS q81X3 ¥S INIZ T81X3 NZ MWIX3 NZ Ivio)l NZ J<h°& NZ 434403 181X3 NY 8iX3 NI
6C02Y €568¢ 10¢£ 98 6669¢ 11£0¢ hosoz I100¢ 6000¢ 66662 T1£62 90f62
*v/Q0 Svidd 3Jvdd *3dNYS OBIdS T = ITVdHYS
S€/20/92 103108181510 98780770 334v0 114 *ON AGNLS

e R L el e R Ry,

KHY490¥d TOVANOD ALIWND TYNOIO3Y ¥ 3IINI ONV SIDINIAONd 3TAIVYd

O e LS

AJVNANS viva



4 Co.

L PROGKAM
MAJOR IONS

1

25702785

DISTRIBUTED:

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTRO
01703785

DATES

31

STuDY NO,.
NATURAL SA MPLE.

2

SAMPLE

>0

[T =] ~® o
OZe= [ D © N3 ZXZ 10 148 0
Oz | ) a FOO N LK) nTw I EE- IRREE
[ YT - B ¢ N MM a ~NImw S o K
oSXED g & 3 e ® 0o . %00 e N o
NDQE- . d deo wn N Meines NOID -
DO > L w & Ot X o
>0 o . =]
(] oo [&1H] mo T3]
[==Fe 4 LI B I I | [} nwn < M o | -
ol LI I I R ] 0w~ —{=-1_] oM X Dagi [T
~OXT O N NN [N 2] [V NFMJ I vy
DD T e NOEN @ =3 s oo Me=E N MFmemnc)
DO - - . © O O . e e M NN NHOQ e e o o -
orZZ [~ 2 o a0 A x PAZOE vl vrtqvd
-t
> z =
[ ne < [ NG )
[=] [} [ TNV 4 QST 11y © o 11 111
Y ) [} 1 [0 | 5 LI I B 2] CEXEN} NZFx i1 Mg
~ D oL Mt | n - T EX N ] (N -
ox D <+ OoNn ™ o e -ONN . . -ty N ~m .
ND - . .. L -l Wm0 ™ ~ ~NOW LD . Ll
oK S oa o < oO0WLE I - QZOXT -t -
=] > (]
—-UE V9] - oW
OZO KNQ tr X1y @ [=]- 4 [ |
SN ~ =0 ) 10y @1 -z AL
OODOW e o nw oy n nis e e 9N
DZE -t PN ODODOMO - N L3 i AN ™
NOQW HwMNe O 4=t oo wn NOHG .
SOOI eI QUDY T K 4 VZOY —
-Nx =0 [ L Y] o
[Al ¥ &] x (=X & (4% 110 ] =T 4 O ] [N ]
-2 N ~ S - D Lt Owt QZ0O ] L] t
FOWU *eoeeonis Mt h @ @ Qrm e ) [3Y) N wn
OZUIN NOCOMD o e e s -ox . Y e s ® Lalicia A m MmN Le]
NOQ (T e MAUDHTN Meded AD bt 3D I N ™ NOIO » [ 3 .
SOND oo ;_ﬁ oQoE ' < > oz - oyl -
[=]
Lt et =1} o~ o>
XZZ 4 | oS > 1E ) an SITZ t1 101 4
OD=-D ¢ ] ] ne | N Dw 1113y oW o= [ A} 1
00 N o SN osay
-l D) .o o0 0 -HONN o R i Y [\V]
NSQU " @O O JFUN [ -{=]-11.1 . ~ A~ ~NO O [
81812 W TN vt ™ QUUE N~ oLux
> o
-y (=] ~ w .
EEZ 111 110y © >w "e 1 Ow P [ N |
-O0I 110 11t o011 D " [} ! O~ ¢ S oIni ]
O ot ] ot . [ -] N PN - =]
QJd . - -HOON oin 3 eeo SZLN VO W ®
[¥I=17,11} (-] o WOV e o ~ N AYOL o e o
[—TAT T - - x ~NE © -t OO o o © o
< - W -
[ M [T o b4 4 X
X ZT 1400 M [ 11ttt o W Z vt
-2 2D LN ] ) ma - Q [ I ] [} 211 -wano (<L I I I A ]
- Lacd ToT S ] CUN [ A | o~ - M~
Ol oJ e e¢o e e -0 N\ - o e oSZON W
[ ="} . o oo ounm VO ¢« o ® YWD .
o0 X [T} N He - m S =X < o0 o
[=} o
. Lt 2] [} on
2520 et n o Boo MM SRR w33 o
] b ] L= 11
N ON wifev oy NN 9;:.,"_,. 380.. ' ' e O ‘30 Ll ! '
w:;c MNG N vy J.' “OXN ~ - Seoe e LZAN «©
(=3 (EEEEE L) 4 73] L4 . - PN et °
=_3<¥ O OO 5089, (-} o -l =0 o
2 22 Lz g B2z
[T [ <® 1000340 o (X - e a0t
QO0a ami ] oz [(ENE RN ~Y [NY=2" (EEEERN
N =N NI oM Mmool o00d ~ et - Ol o
i NON O oei® o oo O - O =N ~
ODAU e ee D eo M 2 [ =L ] . NI [}
SUVIOE O OwO® 1.1 ¢ 4 -] OaX Q
N x
) [-IY) .4 o
g ] oN < 164 L)y o Z 0yt by
QO< g °‘l\rl SN ] nwoow [ ] 11t o501 ZZ I ey g
Lol N M -t o (-] [~] Ny -y -t
~“Z ol NN OO es o op ﬂ8<< o -' ezh< [X-4
QO  see o nw  um o . N~ e 5
[— ol ] eivd NN » [} T o «X o
. .
>o e e o e
(=) 20 o
Wbt i<
onN> o>
Z oeso Zeeo o
@ w“NOFNOMD aOJn @ wWNmENO® aBIN 0 «wNmLInNOMD
< e UHY [ <
-l Tat -t Inee -

«(490

1.,3550

« 8000

« 7000

«6150



4% C.

MAJOR IONS

.

25702785

DISTRIBUTEODS

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

DATA SUuFMa

DATES 01703785

31

STUDY NO,
NATURAL SAHPLE,

2

SANPLE =

w ~2 =lyjel am T
_=ZZ ] 11 OD I ZEO N D 2Z ]
o0 - [ ] 11 e s [l 1) (] L ) bt ]
[ . .1 A ) WY e amd ® 0 eemaes MiT oomJd (11 ] . oAV
NZXEN < ® e o0 HXYEN VO FTourhO L] COEN W ees T oo
~ 00V - - N DJAOY VMOV VAWY MO “NOY o maons
O OXL -t o Lol S0 S P B R D g e Sy ~ T QE OO OO
- -
[=] »00 1. N
Ziu o —ret @ mno
ZZ Lty = [} ZOQ 11 ) O b= [ B I A
a_j te v (LR =) e s 080 ©9 91 [N B A ]
[ D] ENNE-) HJU D - =N I ] -y »
L= N [~ . . ol A 0 . M N .
~O QU . N Rl © d il V<] [F5) -z D L4
S-OX o~ et 4 V] ~ZTXE o
-
»>ZO
wa o o €T 0 p 41
- [N [ ] T4 14110 [] 2w > (] [
nZQ LN I ] 1y 0t 1 Ot =’ [ ] [} [~ X ] N T (L [ ]
0 Way un -t Sd a e o NN ol 4 o
O~ N L] . bab {3 N0 * o -0 L
NO D> . (Y] CJOV N~ O e N o)
oD X N Lol -4-§ o - - g - X o
>
w Q =t o b 4
N T T I N I} 00 11 1111y © o [ B B B
~Za LI B N S NN OO SISy Dem2 e '
0w oay Oty Oud dJd . ol a0 J w
¥ . ¥ ~ . O\ .
NOS> O 3 -t = ] 40 w ~ -“Na o o
P22 - eIbda - wn - aa o
g
. [&]
za = ~—Zza ans T
& Z 10 o Ze [] " ¢ Sen . Da e ot
NJIQ R we e Lalal" (Y] Ve @M Ll [ A |
= g ] n ot Cwdlmy) o0 o o OMO [~ TS Y. *
Bb= T N [— XN O OF e ~“OWN W e =
~NOOLY - N = VIN OO O Mo -n O on o
O X N I X vl e - -] o L - -l
-
woe
z o ow [-ITy r «
> ] 11 o -z ] (DL -] DULZ 10081 1
4D "ottt o e [—1- 4] [\'N] the & [\V1SN) 11000 0
[ S| E AN [ p8=-J- - FURRNT T, IT ST O Noown ooy .
O N = . HOEN N N eeooe o O TN\ ©
NO I . -t CmdOD e 0o . o - O o
(=l ol - & 1 - QLWL ooo Q -t x -t
=] [7=]
< o - = [ 7, 1Y]
- ©M viw [ N R N we [N
ng mN o own o L B A T I [T 1% [N E
oOom OC it [-T] [T, NV o . - ® e n e
mz:< °eaeo acax N L3 Eg< w FouNNy
NI O N o &g . g0V m b
(=1 -445 4 O aun © N —“IZOX N NN
< [l
< - (=] wo [ nz
-2 1111 ~ aw 1ttty © Wwe [ ] '
NZ W N~ el NS LI I R I BT W R | MmZx (I O | X
[-1=] -t o1 OO0l NEY ) SOk e s ®
NI © . hald o Y . Ot &, oun
AEDY o PIOD Sag=0 NS
oI © oLaY © - T NN
-l [%]
wn =] (%1~
wogs fitlge 8, Piigii By o880 i
[ ] I~ ]
n X -2 ] L ] -l w0 Nl:' luzs..l . i
£§u\ oo . -0 N ~N . O\ 10 onN
-4 3 [ v ]
-3 os S SEFCE R b
[72 Q
nz ) [ Su O« ]
WZ et 4 w ] [ L\ Z
=34 tets e Nt wmw ] LI I ] e @ -y
gmaq N S QSQJ 1] g NoOo ) [ o3 ~N O o
o e whaw o ° e ) wONOOUMNQ
Ty . - n.l.\p . . o~ Q&gg . ,‘.“.’ ev es
oZaQX (=3 ok % o [ - OO OVDONNAAN
- 4
M i
TwZ 1t 0 O 11 im0
\Du LI ] tt [ I ] ngu-‘lll!l " [ ] - "
I d toae -] L N ] ~N O (=]
W=l N -t «“OuN\ ] ! g O ASONOOM MDD
~NOA O ) [ LT ° DX & v e g0 ess
O NT Q 1" -} 4 (] h O OoonMNND
>.°‘ * >. LK J
oo o
Utb—x ut--x'
(=172 o>
ZLeroo . Zoeoe .
@ TlNmIrnOE CDIN R HHAMPIVOND QDI Q M FNnOND
L Wb < Wikl s <
- b 3717 - rao -

94,3360

99,8300

0

s

Ge5 2

.

aQ

108.9@00



4 C,

MAJOR IONS

25702785

DISTRIBUTECS

DATA SUMMARY

PRAIRIE PROVINGES AND INTER REGIONAL QUALITY CONTROL PRGGRAM

- e e RaCE Ce . P R R E e, CES Be e e B E - .o ® -- - B R e L L

DATE: 01703785

31

STUDY NO,
NATURAL SAMPLE,

2

SAMPLE =

[ 0. %

L OTOJ
N
O 2
-roIx

MG/L

a0
AAS DA
MG/L

MG DiSS
CALC+D

1210
MG/L

-]
<
-l

« 4100

.
0.4

s 40080

SO 20
L B )
HOOOI O
MMM

30 .6

31.

SD.OQDO

3C .8

30 .

30. 4000

30. 4

31.4000

31.64

34,

“wNMUNO

S04 DISS
I G
MG/L S04

16309

30,6009

31.3000

30.0000

34,0000

OEV.,
sTD.
VAL,

MEAN
iy
DES.
LAB

t
i ~
see seep
QP PHOMD
NOD DO,
L T D R i i)

-
<
k-]
-t
[ A N |
(T AN
.
-
[ ]
-t
[ I ) ]
[ th
L] * * &
= ”m o
o 0 O
- - e
rota e
LY B I | e
> L4
-l A ]
w® @©
-t -
) )
-1 ST} t
NN o »”
oD o (-]
. @ L] L]
0w o [~
IR RN
LU I B B I |
N
o
L]
o
[} 1ttt
INLE 0t
o~ m
o ©
- .
-] -]
11 10 "
148 [
=
o
*
-3
[ I I Y I
[ RN A |
[\Y]
=)
L]
[
-l 1 [ ]
]
N 2 4
® 00 e .
coe o o
wNMRINOND

184.00400

181.50u0

7
Yy

=M
et

'
(13 Lo N ]
e 8 0

~CNe

[Yelv-)

o0 (n

Oy
e ® ® o

.0280

« 0400

«0250

—-“olx

[7, 1

el
QO-=_

N ~
~JOO
O

L TS
[~ {=b=]
&O-%
e 10

-ogx

LA

(=)
Mo wn
-
~

7.8

6#.92-

72. 0--
7 0;.-

72.0000

73.

76.

T0.
3o

“NM O MR

7.5000

[}

=)
L)

3.

[ 20 ]
o
w32 [}
XAV
. e @
© -

76,0000




*J

L

©9g*chH .- -
°n -- 0°0
666932 -- 0000° 0
264h°CY 300g°2H pooo°gn
£e2h £°2h -
mneu - --
0 M.o- - -
Qe gh - --
‘Eh -- *£Y
°g£h - b}
vO /9K /790 VW 9N
QINIBHO D dJ1 & ONH 0lny Svy
NNIOYI Wix3 v SSI0 vd
05602 B 9 § Y I pit0e
SNOI dOFfVHW

58/20/792 :031n0TY84SIO

HYH90d TOULNGD ALITVAD TYNOIO9IN d3IUINI OGNV S3IINIAOHC ITHIVId

AVHANS vivO

58/7£0/10

0008 *o%
5 0%

/9

$34v0 TE

0000°2 0100°s%

- *Gy
0°L% -
/9N v /9K

Gl G
: wmﬁau ge«mN

*3VdW VS TYUNLYN
*ON AONLS

2

L]

>

[T

e
ZLoeoe
P—ww

L] 4~]

D wWNMDHORD <O N

[
-

= IVdHYS



« 0 o4
©

VO

L D
z
mﬁp- OO OO0 o

" e® op
OE ocoooo

(=]
st

OHESN P00 00
:Z0,0

¥J 3/9n

d¥II X5

TvioL M)
1T04e

- .- -- -- s0p° -- -
= 60T - = $*92 = =
-- 2309 - - £T00° - -
0200 ganne JErE 0900° 8906 0500° 2500
2000 -- -- - aggen .- .-
-< -2 1000 -- 560D - 00 °0
:: anp*p -t -- 0°0 5000 --
- NQQ.@ - o= - -- -
=z R - 900 °0 £00°0 - --
IN /9K T9W  IN_I/90 IN VOW 03 /94 ow 02 1790
4.9 Syy 3550 gvel’Xe  wo oVl oaNregd 35 §WY  _dVII Xs
#ix3'IN  96IX3 IN  WIOL IS8 Wvaol IN U1 WEO 16iX3 0 1vi0L 09
6Cske 2ne g2 11082 60082 66642 20823 11042
- - . 90" . - -
92 .- -- 2°96 - -- .-
0700 = o 600f° =2 = ==
0500 * - - $860° -- 0500° 0210°
- - - ~Qu 1 2o°c .- -
=< = 4920°0 -- - 2100
"GG* 9 -- -- , - S50 °0 -2
96¢ 0 -- -- 1700 . 17180 --
< 1200 =z 1600 *0 - -- -
19u 9% 34 /90 Nk V/9N 1794 VON  NW_ /90
3S_SYV VO SYY  _d¥OT XS  Q3INIBWOD  ya dvdl VO SVY  _dV¥DI X§
9IX3°34 181X3 34 IVI0L 33 3SINONVW  WBIX3NW  IBIX3 NN WL0L NR
I %0532 TT032 656 52 11582 wi£sz TT0S2
- -- 300° -- .- -- 610°
- - roge°t = -2 -- 13235 4
0900 - 1588, 1500° - 0z00° £¢38-

- .- - - - - £10°0
9950 -- £00°9 b -- €00 °0 (¢ mn=<mV

N) V9N N/ A V/94d VWM A /90 AW/ 9W L4 L

70 d7C1 4 9 Syy Q3INIOWOD 3°1Hd_3S dvJ1 X5 ¥l dvol 03INIEGWN0D

Iviol ¥) Wil ¥3 RNIQYNVA MWuLx3 A Ivi0L A WL0L A WONJWNY

6C5h2 hy0ne 666£°2 20gee TI0£2 600£2 bbg T

*3/S SIVI3A 30vyl
98/20/92 103.1NBIYLISIO S98/%0/70

AAYVHANS VIVO

£34VY0

e me e e en Y e r RS Gt - r R N NS e C R R PEA R EeE e S Se >

RY¥908d T0ULNOT ALITVND TYNOIO3Y ¥3IANI ONV S3IINIAOYd 3IdIvdd

%000
NH 1/9K

0500

v 1794
d3/%0 3S
Syvin w

9aQ0eeT

et

800° -
2°0% --
9000 ° -
2600° 0900°
d -
[ -
51 ywu S00°0
900°0 -
¥3 /9K V/ONW
03INIENO 3s mqm
zauzmuz A CIVER]
66642 £0E92
N 1341 --
g«ﬁa. --

-- 1 2%
ST0°0 -
£10°0 -

Y 179K /9K
3S_SVy va Ssyy
91IX3 1Y WIXI W
sheeT 20eET
*31dWYS 03N 1dS £ =
°ON AONIS

*IYA *S30
*01S *3d
*A30 °04S
NY 3N

']

9

;
avl
°IWA °S30
it 333
*Ad0 °0GLS
NV 3N

-8

9

;
ava
A
°A30 °01S
NV 38

9

9

£

e

h ¢
av

3TdNYS



w0
=

e

AN o0
PAROL COWDI OO
COEN OO0 s eoe

OO0

FOOT ooocoo

agp* .- -- - 920 ° -- - *JyA *
6°21 -- £°21 - - -- .- gl §
2000° -- 2000° - - -- - *A30 °Q
ss0C* -- 6300° - 0T£0 ° -- 01£0° NV
umm““u Jseote - 1500°0 ‘gt -- -mna.c m
500°0 -- S30°0 .- annqumumv 1 Tep - ¢
o - OUQ.O - - - - N
- zﬂﬂﬁ .Q - - -— - .ﬂ
£d_ /9 6d /94 V9N 8d_ W90 Y8 1/9% V1790 ve /90 avl
03NIBW0D 49 SUY 3S_SWY d¥oI Xs  03NIOWOD va_Svv dv3I X§ v
iTER] © |lx38d WBIX3 €d WiOL 6d ®wnIyva MWIXI VE  WIDL vE
66628 60828 Z0E 28 17028 66695 1.0£95 11096
- -- - - - - £8T"°* - *q .
- Q-m - - - - -e - - - J,m QMW
- 0000°0 - -- - - -- - *A30 °01S
0500 osnp ° 0s00° 6s00° - - 00871° 00e3" NV3N
653°0 ) P, T - . - e . - 8
- -- S00°C .- 500°0 -- - - 9
-- mmmum -2 . ] -- - 81°0 81°p £
.- - -- 500°92 - 1100 °C .- - m
a2 /9K 1/9N0 a3 1/9n 09 WM OW /94 1/ 9N OH 179N ON 179K S /9 VN avl
4 9 _sSyy 3S_Svy d¥3T X5 aval 03INIEKHOD 35 _Syv dyaI Xs dyIl 03INI 8K0D va_Syv
Ieix3 09 91X3 02 WI0L 03  WI0L 03 WANAAIOR  181K3 OM widy ON w10} on NOIINALS  181X3 98
60590 20peh Ttoeh 6c09h 6662h 2icey 1t024 024 b668¢ vogef
- - . -- .- 200° .- - - - WA °S30
- - - .- . 6°H2 - 8°0 - - *ais .m
- - - - - eT10d° - wab 0 - - *A30 °* :
- 0z00° otTtC” -- ooto°* ©200° 00T0° 20 0800 " 0so0° NV 3N
7 100 - - - . I0°0 36°0 -- - .-
-- - .- W6TL'0 -- 800 °0 -- .- 200°0 - 8
.- 2000 -- - -- 200 °0 .- 200°0 - - £
.- -~ Tr0°¢C - - 160°0Q - 2000 - - 2
-- - - - 070°0 600 °0 -- .- -- S00°0 I
/94 /90 V9% NZ ”9n NZ /9K N3 179N 1794 1795 g /90 N3 /9w avl
Wit el oifph Wi wife IS ang gl ghEE (S
ITE0E sAg0f T Thgs0t T UYt00¢ T 6000E 414 I1ce62 sligee 24,07 240
*3/S  SIVL3IN 30viL , : *3IdNYS 03NIdS £ = 3NdNVS
$%/20/52 1031N01¥1SIQ S8/%0/10 s3iva  2f *ON AONLS

tSutatiadadiebatidoadid Bad el Al L R L R gl kT X S e

WYHO0M¥d TONINOD ALIIVNAD TWNOI9IN ¥IINI ONY SIONIAOYJ 3INIVAd

dYNANS ViVO



4 C.

MAJOR IONS

25702785

CONTROL PROGRAM
DISTRIBUTED:?

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALTTY

01704785

DATE ®

32

SYNTHETIC SAMPLE.

STUDY NO,

[

SANPLE =

»Q
=D

v bt 2
DO
OoKED
NDQ =
T ]

<Q
i
onNo

FCOW
2 Uik
NQa
QUMD

LAS

d.24
0,35

-
-

Lo

N P
* s
M Do

0.2

n
s e 00000
NMMANNT OO
JTIITII IS

n
e %000 000
DN B 0D
NONND D 20
T ISrrrY

L

S5e
5-
5.
G.

L

Se

“t
0.000¢0

Se
5.
0.

0.26
1.602
2.27
10 39‘

=-1.8
2¢ 26

NN O~ D

MEAN
STD.

+2567
88
81

« 2375
1415

59,6

ey

M
MU
_. LN )

O

4

0.0000

3.7883
1077

28

ng.
S: 0.
VAL,

BES

Rl Lol
LA -1
FOXIN

(=I5} o

w-ONN
(=] &} o

AN
NHO
n O
OO
20D

LAB

L
L
T

0.52 L
5000

1.0
6,5
1.0
1.0

TN -
e
oo

{

1.0

ND -
. & L4
o 0

0003

«606

«50600

.-
-
.-
-

<0300

Lk )
- N
~NOw e
2ZIDX

mas
NOgO
- <-¢&

L

0. 0 44R

MID)

3,062
o1h)

o Vi

0.455

0,089

0.03

0220

C.02¢

0.03
0,042
0. 05

1400

@ Dwer

0.050L

« 1000

0.1

L

0.20

«0550

0.05%

00
NN -
N ™
aomm
LI N I

"
et

D4
e e



-- -- -- - 1660447 -- -- - TYE .- . .
-- - 14 -- 1:¢e £:1 ne g 55T 24 -- ‘gis +333
-- -- %9gh ] .- £ELTSE ££00°¢2 0y gyt h 0h59 -- -- *A30 °01S

0004 67 €966 2T 1998 *C2 09304861 0Oh0°bYT  2956°0ST  £I£S° 4T S2£0°h -- -- NV
- -- -- -- *16¥ -- 353 504 -- -- 8
- AR -- -- 2:051 20051 9°1ht £e4 -- -- 4
- -- -- g7 124l teal - Ly - - 9
- -- £°67 -- *6h1 *ghT -- gn -- --

- -- - - - - - - - - No:ﬂu - - ”
w61 -- -- -- == -- -- $9°5 -- -- g
-- -- 861 -- -- -- -- b5 == ==
- -- e - *hhl -- 4t £°h 1 s LI 1
/90 /9 /94 YN /9K VN VN V9N SLINN S1IND /9K V9% avl
an Hi 34 a_syv Hd 14 3 4 swy Q3INIEN0D Ne¥iIL Qs3 W3  O3INIBHOD OINIBWOD  J £°8=Hd
WNIG0S WA100S WN130S WNI00S SSINOHVH  SSINUAYH  SSINCAVH Hd Hd  ALI0IOY  ALIQIQV
FEa g SNITY £0TTY 2otTe 069407 £0690% 26907 06£0% T0£0T 06207 15201
g9%n° T -- -- -=. -- -- == == -- -- == *A °s3a
e A - L - oS - o IR
0052 2009° 0802 253541 0000°2 sose* 0Ev0° - ogT0° - -- NV 3N
g0°0 - - 0°0 -- -n ~ ..E - - - 8
i3 -- -- T oeve -- AR Mu 1 -- -- 1 10 §
1 -- == -- == 1500 :nummmuwv -- £70°0 - S
sl°0 - -~ -- - (VAR .- -- . .- - ™
g*) [N .= - 0°*2 - -- - .- - - 4
2°0 -- 20 -= - - 150°0 == -~ 1.50°0 -- 2
- -- -- -- -= -- 150°0 1 50°0 -- - - 1

Y aids  AWoA I Y4 3¥3 4 y3 VI WD /%M V9N 4 1/79m VM /94 4 /9 8

SNIBWOD  O¥dO¥LIL  IIL NV¥9  NLIIL _l0d ¢C9_ ¥l N3¥L1l QNIBWDD  10d_0LDV i0d B 13_03dS  ¥102 SI0

AINIDIIY  AINIDIWW  AINITHAV  AINIONW  ALNI O ALNITNW 20130074 4 %0074 SSIg 4 4n SIO 4  30I¥0NTI
06107 110y cros 60701 90107 Totor 0eted 20760 90160 50160 £0760
050 ogo* -- -- -- -- 6007 -- -- -- -- SIVA S

G°h2 - - - - - 0°0 - - - - *gis °*3
9410° -- - - -- -- 00000 - == -- == °*A30 °0
509°° - BAYEN cos0° -- -- on00° Gho0°* on00 - -- NY

- 1 .62°0 -- -- 1 .62°0 -- 12000 -- == 1 200 -~ 8

= G = 18— E R = :

-- - §C° L -- = we(l 1700 -- -- -- 1 F°0 ;

.- .- -- - - (8%%0° - -e - - £

- - - - 7 o0t°p - - - - -— - P-4

-- .- - - .- %00 °0 %000 - o= .- 3

N 1/9K /W /94 N_ /9N /94 V 9k N_V/9% N_1/9 N /90 N /9K 8
03N18W0J V103 AN Yv An 0423 AN VY O3NIGW0D  Vi03 LAV 1ONIHINI  N3IHd VYV 13 03dS
N iol 4N 10L 4 N 104 N Jviol N Jviol VINONRHY VINOWWY  SIG wWH SSI0_SHN  £HN 10
06920 $5920 15920 20920 10920 065 20 29570 2ss1 56520 9052

*D h  SNOT HOFYW *37dHYS JILIHINAS % = 3VdNYS

$8/20/52 $031NEI¥LISIA S8/00/10 334va 28 *ON AONIS «

LA LR T L ELELE L L TR TR TR R Y etttk L L L L T T Y T Y e,

WYEO08d TONLNOD ALITIVND TYN0I938 33INI ONV S3IINIACHd 31AIVEd

AdVNANS vivO




- - H8E*GIT -- - -- it - 080°2¢ - *IWA °S30
-- CE°TT q%Y -- * - - °1 22 - *0rs °33d
- 200% G99 *h - 402" - - 2hTh T 3069°2 - *A30 °Q
9906° [ £9e2°907T £594°* 26 006°6dT 0030°2731 g0c0°*901 g0 00 *s07 382022 goo0o°st Ny
- - *S0T - °s0T .- - - §°.¢ - '}
- - L regat - - - hd 0*ent 0°sf L 4
- - R 4} ‘991 - - - - k) - q
- §°0 *431 -- ‘9371 -- -- -- §°ng -- $
le*0 - 90°26 95°* .6 - - - L 2°1h - [
-- 88° 9 $211 - -- 211 -- - 0°S§ 0°s¢ ¢
- 0% *C1T - - - - ‘0Tt *g¢ -
/9K 1/9W V/94 W OW /94 W 9N 1 T/9W %0S V/9W %0S V/9W a
T T4 WMoy s W e W SiMY N R B YIRS ss10nd
Q : h [ S0 T
LOTFY £0TRT D1V A 90241 9g2Lt a0241 »0 W@N&« woomm Meno
.- - 2C0° -- - -, - 600° - - *IVA °S30
- ONNMNM - - l.' - - - - - - “' “”W ”“MM
0002* 14 gpal*at 0p20° - - pj2o* - - - - 24%:
- w“mm - 11000 - IT00°9 s - T 2°0 - I 2°0 M
- -- L) -- - 20°0 - - - - 9
- G°h¢ - MWNHHWV - - .- - T 2°0 .- 7 2°0 a
llN.d: P - I 00°0 - e - £00 °0 MON . mlwnoa e 9
- - nege ooy - - 7000 - - 1 .w -- - m
-e 'q¢ - eOne 9990°0 - - - 7 §°0 - . 1
1/79KW T/9K /9N V79 d /94 d T/94 4 VWom d VIR V179K V/9H I 8Vl
ANBH NVY 8lW YV ve oiny G3N1EB6KWOD ISV 91a ZIONS vv BY Wy asv Vv 03NIBKHOD 40 AW0H YV _AT0KW
$SSIAa %»0S SS10 %»0S SS10 40S d 17101 *»ie d 1 d 1viol 13 d 1 n d.1 Y1118 3 ¥3I1IS ¥ vIIIIS
40837 grgatl 4LE9T e 12hs3 £1%91 60957 904st 06THT 9011 s0In1
- ggE° € - - - - ~- - - %20°67 - *IYA °S3
- G*h - - - - - - - 18 - °d1s °313
- 28z2h* - - - - | e- - PR 9965°7 - *A30 °01l
.o go0s®e ornzcov 0070 *6 9009°6 0008°6 00056 000h°6 0000 °6 382e'eT 000767 NY2
- 2°01 2°0T - - - -- e - b 4 1'67 8
.- LXX - - - - -- h*6 - - 2
- ‘6 - - - - - - °6 - 9
- 36 . -- - 9°6 - - . - - £67 - q
- G*6 -~ - - - 66 - - 9°61 .- €
1 1°0 FRt3 - - - o6 - - - 8°67 - 2
1 s°0 *6 - ‘6 - - - .a - 22 - 3
Y790 9N 179 1794 OH V/94 3/ I /94 V IN /I A/ V79K V/ON ay
Yy YSNY 03N12W0D d3I $£ONH o1ny SYy 0+ 27VD olny syv va Svyv va Syy 043790 AQ3N]18HOD ddI £ONH
<Ouwmw HOISINONW M0LIXT YW N A NO¥VYH 9k SS10 94 40 9K TI4_OW -SS.I3 9 WN100S 81X 3 YN
FAR Y] 0662t 17£eT - £CE2T 80121 20121 9CIZT 20127 1012t 06671 TTIETY
*3 % SNOI ¥OFvVW * 3dNVYS JTL3IHLINAS 4 = 3dWVS
68720762 $031NBIALSIO S58/%0/70 331V0 b4% *ON AGNLS

P Y L L LR X T R T Y T P L RS L R P LT LAl ol L LD R Tt S

WYa90dd T0HLNOD ALTIWNAD TYNOTIOIY ¥3INI ONV SIONIACGUd 313IVid

AUYHANS viva



o e e
<

Ledalc 1y

-
LI 3
NN A
<

~E D BN
O UMD i
LIS

“£h

s

- °t .-
--. 1204° : -
0008 °eh 0005°2% 0002°2%
g°eh -— --

““ ““ "F ON‘
- ° 24 .
- ogh -
1798 VoM /90
I L TS
*Mnam 03102 m:«uw

3 % SNOI ¥Orvi

(1] FAR S
eIy

WV Iu
SyyY

Sk

§8/720/52 8031n81¥81SI0

SIVA °S30
*a1s °33¥
30

- LY *A ‘ais
0g0%° g 0000 *9% 24%8
L X - M
- *°g9y
L Ad %) .= 3 S
-w - £
-= - 4
oe - | 3
VM ¥3 /9 11
CM 3 411 MWOJ(O
.42 8. 2
“3WIHYS JILINLINAS » = 3dNVS
$9/%0/70 834Y0 2y ‘ON AOGNLS

HYH¥930¥d T0ULINOD ALITVAD TUYNOIOIY Y3IINI ONV SIINIAOUL ITNIVAd

AMVHANS ViVO



0920 *

“920°0

N_T1/79N

OZOT NN NI

O "
0w ~a oo
s oo o

~o
oo M
ODTN ONM -

NN vty

Q@

- - - - Nﬁ“. - . -
:3# - k.N - ]Nﬂ - -
£820 - 2n60° - "160° - -
0050°2 0020°2 00Z0°2 00£0°2 565 06 0062° go0e *
- - + D01°2 - 56°0 .- .-
NQ.N. - -— "WQ.N -w Q.Q -- - ro
-— - ) Q@od -= - o= - -
-- - Q,..N - - - -
nQON - e - thto o -
- - QQN - - o= -
- 620°2 - bt 052°0 052°0 =
/94 N /94 N VM N 1/9H N VoK RVET RIE
og vy dn  03ds Sin 00 2¥%  OAM vy d  O3NIGHOY  1¥3g ofG  z yy ol
ONSEON  20N+S0N  20N4EON  ZONSLON N 8 W%l N1
21120 11140 03120 60120 06020 32020 91040
- - - . - - - acﬁ.
- - mﬁdH -- N.O“ ﬂ.‘ﬁ -
- -- £121°2 o sgsef %926°2 -
0009°8T  0008°6T . 000S°6%  D00%°T2  2339°02  0000°02  00OF°
- - 00t - = enz 0°22 1s0°
- -a *g2 - o= *93 aw
b ¥ ‘et -- -- §° 02 - 0%°0
- . Q.oa -- . c.@ﬂ - -
- - -= -] QON o> - -
O‘Gﬁ - - :'ﬁN - - Y e
9 1/9 9 1/9% 79 /90 VoM v9n 8 1/
N3Rd 203 - A3309 AN nend 33 %0 a 203 4a10)/38 o zmu
vi? 59 $10o00  4i"°8% A 2 An 300 500 ey
%5790 25790 15330 10790 %0390 10398 06350
"I 001 "3z “Tez = - = ez
121%° 6652°3T  6654° 31 - - s AN
65T G215°0%9 5275°0%9 0000°T - 8000°T 0206
- *229 . 229 1 - 1 g 5
1°0 ~$6s 565 3 - ¥ ; §id
“Tgp° -£e2 fes 1 ° .- 1 eg "oos
293 383 -3%% ] 2 S L -
- 1629 1°629 - L -- “es°s
T°0 109 <109 1 s -- 1 g 8%9°5
- Omﬂ@ 'mﬂo - ow e eo.m
NIF  WO/73ISN WO/3ISN  LINA I3 LINM 13¥ 1IN 13¥ e
03NIAW0D 952 D3ds O3NIGWOD  dd09 SI SNO INY
Atopent  “longnod  “iSpoNg3 81003 A HNOI0D vV ¥MOI02 30 WNS
102 09020 T%020 09020 12020 11020 100
3 % SNOI ¥OrVH
$9/20/52 $031n8IY¥LS IO S8/90/30 s3iv0 2%

WVH90¥d AUINOD ALIIVAD TUNOIS3N WIINI GNY SIONINOWS ITAIVHd

AYVHHNS ViVO

QOX I/ VWO

N 1/9M
Nvinv

u«ase

0003°

18°0
28L°1
98°¢

% INYIVE

i

*3dHYS 03N1dS
*ON AON1S

HNMmINOND <O N

M TNO0 <DL

Q0 ANm OO

Yoas

LA

poae

av

318

NV 3N

s JUdHYS



=oo.mn
mA.
%556.°
6246 ° 8¢

*~

oM
~

38 2

NeM el NS oM

=00

=l

EZ0
€3 bnitnd
MDA
d:"t\ o -~
@ HITDOOM,
wcgg 2

na

OO DN

000%°0E
e pg

a1 1o
3B v

000Z°08

0£6°2

0050 °¢
s0°¢

-- -- .- .- 185° 96T - -
-- -- 0°1 -- g°c yey neg
- .- Thone -- ggeird 6249 °2 05 %8 ° 0%
0009 °45 000f *0% 1992° 88 0000°0" 0099°T02 £FET°F02  £FF6°002
.- -- - - s 32 -- “£¥2
- £00% - o w:% 02 iR1T 8° 261
- - 0° 68 -- 2% 2% -
98 - e 8 - - .- -
= =: ‘6f et 261 - v 261
179 /90 9N YN 179 VIN /9N 1794
Mldod? WileSYY nardas? WiTdon T sS3INGH S8 0 awm
0177 133 £0TT1 Z0TT1 063 0% 0a3% 503 5¥
.- . cmom . owdu“ == - -
Nmom . - N.—O [ Q m. - - S
I 0008°TL 056+, 141 0500°7 0023°% g0sz2°t
0°62 - - $1°t - .- -
- - 2°92 - .- - -
L] e - o o= . - -
= = Lnes gD .- -- s2°1
-- 8y - 00°F s00 *F .- ;-
.- LA 2°% s 0°t .- .- o=
- - * 19 21°% .- 213 -
2y3 V/ Y2 179 W3 VoM 1/9% 179 4 /9K Vs
Nits'io9 133 NsyLll G3N18H0J B 33538 103 ofAY 108’ Y
AINIZNIW  ALNIIXIY  AINIWMIV 30180073 ssio 4 "3 wonid §sig 4
60701 30701 50303 06760 207 60 20760 20760
- - - - - 621
- ow - - - Nmﬂec
008s5°2 00n2°2 0050°¢ 0002°2 0450 ° Onag °
- - 40 °¢ -- - .-
l-omoN o= - -- ! - Q““”“
.- "2 - - Jn-tg - -
- - .- 2°2 - -
- -e - . 250°0 -
1/9M 194 N VN 1794 N 1794 N W/
v Ls PR el ol Wbl o
85425 Vg3l 20628 10828 youNe PNt
*3 % SNOI ¥OPrVN
$8/20/52 3031NSINISIO S8/%0/10 83lV0  2f

hutadadiadadad ol L R I T 3 gy bt d DLl T R DY TR g

WY¥J0Ad TOULINOD ALITIVND IVNOISIN W3IINI ONY SIONIACYUd IINIVNL

AdVHWNS ¥iva

£99°4 -
9°¢ 9°¢
d222° 4422°
0s22°2 0s22°¢L
96°4 §6°4
L°2 4%
2°4 g4
a%°2 she L
Qi 1°1
i o
m.» 6°e
S1IND S1INN
OWZH“MOD Hd
06£0t T0£0
66 -
T90%° -
0séo°s 000%°t
ST°% -
-'. T°t
-— et ot

*3dNYS 03 Id
*ON. AGNAS

s L]

s
*A30

«afs

*A30

1538
°qrS
NV

D M IeOn©

D HNMPNOND

<
-

Zooe
-]
b= i)
N

@ FANMFNO0

s 3VdNVS



4 C.

MAJOR IONS

i1

25702735

DISTRIBUTEDS

DATA SUMMARY

01704785

DATES

PRATRIE PROVINCES AND INVER REGIONAL QUALITY CONTROL PROGRAM
32

A S B SR R R - - S S T N S E e S ENe . e . B .S P .w w .-

sTuoy No,
SPIKED SAMPLE,

5

SANPLE

14106
SILICA R
MCLY UF
MG/L
1.11
1.1100

4
1
]
o
L]

1.0

2
c

MdNN
“NETL -

~NT O
o o LA ] e o0
NIO D OB
HEOQIL MMMMMmMMY

3

o

/
4,7

31.0009

31.

31.4000

2

G

A
31 .4

MG/L
30.

30.7000

MG/L
0.

31.8000

MG/L
1.

S
0
31.0000

2
G
A
G/
3.

o “NMINOND
-d

-
--
-

on~

ALl ]
S
TS

- D

(=1

[=4-=] [}
oot
e s 0

“-mo

34,7000

30.90000

9

A

8

L
0.006L

-—-CX

413
TAL
N

/
0, 001

O ag =t we 4
V'R g e e
TN\ Ovith ONON
WO veivd ey
MANOE  wivied dedried

[ B R I ]
N EEEN
.
-]
-
-t
40 [N ] [0 I I I )
LI TS B I B O ]
- .
MITN tn
-
-
- [ ] ]
L] 1o
-d . - e
N 2 © O
WO LTS
HNCE v - et
ST LI T I T |
1 109 [}
- -
-t o~
-t (=)
-t -
ol
Vo ’l
-im 1oy
o © =)
o 2 -}
* ® L]
o o o o
P 0 I I BB B ]
Ot
(=3
[}
-
[~}
[ ]
tr eI
o
o
o
Q
Q
(- S N NN AN
< LI BB I LI ]
<
o
i d
o
10 0d0 0
1oami g 0
- o
-3 o
(L] e
x )

0
I
I

s HNMTN O 0
-

110. 0000

115.5u00

[$a] 0

o N
oo o
[~1-- 20T _1
L BN B )

s
e
o0 []
[= 1T N}
L N

o
2w
Z
[ tond _ .
N OMOASIN
RIEN (R EREERE
=W IO O DD
B OX vt A d vl et

-Jeg

b,
oxXm g
MO N

-YT X

9

N

G
15.5

9

L

G.
1649

¥ 1y 1
N LI I A | J
Qe ) [~2- 3
-wonw LX)
o <1 O
Y X -
wo
ow
=X
Qo
oM LAV IT S )
O E e o s 0 00

N v
ANIOQ ©unh OO
wWOOX WU RO

<
-
-
--
-
-

@l
oCOo
o~ ~

L o]
-t

57 «2

Ot g
oo o

[ ] {U]
-oaXx

56.5
55.

S
L
60.0000

17

L
0

6C.,

Tpi

DOk
N N
OO
“oa X

6 ui'

!

7

k

6
58.
5843

0 SNMOOAND
<
-4

15.5300

16.G6L0

o3
et

Ned 2
. o ®

[738 o0 8
-t

60.0006




£1/50/58 8 10/%0/5
60/90/58 % 21/63768 £ 6274075
%3£°92 -- --
£°h -- 00
9897° 71 -- 0000° 0
w1122 cocoee2 000C0° 92
0° 92 0°82 .-
8°32 -- --
* 62 .- -
0° g2 -- --
h*g2 - g
*q2 -- *g2
*92 -- *92
V) V9N 1794 W o
0INIBH03  d3T SONH 01OV SVY
WOIJIVY  Wix3 VI SSI0. VY2
05602 11502 07102

*d & SNOI dOTVW
98/20/92 2G31n9I¥1SIQA

©00h*92

S8/H0/10

1/ 9H

sslg_ v

£

331v0

0T0

4

L X L R e L L L L L X iy

HYHI0Yd TOMINOD ALIWND TUNOIO3N AIINI ONV SIONIAOAD 3TVIVId

AuYHANS ViVCO

/758 9
/58 1 G3A1303¥ S34v0
- - *IA °S30
.- .- *glsS "3
.- -- *A3C °0iS
coo0°g2 0000°62 NV 3K
- - 9
- - 2
- 62 9
0°g2 - ]
- - £
o - 2
- - 1
/9K ¥3 W/9W av
GWMwahﬁh .mmudcu
o183 $3:%3
*3VdNYS G3INIJS S = INdRVYS

*ON AONLS



DISTRIBUTION - PPWB

‘ Dr. F.P. Dieken

Head, Water Analysis Research Station
Alberta Environmental Centre

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

Mr. 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
 NWRI, CCIW

Burlington, Ontario

‘ Mr. A.S.Y. Chau
' Head, Quality Assurance and Methods Section
~ Analytical Methods Division
NWRI, CCIW
Burlington, Ontario

Mr. G.W. Dunn

Water Quality Specialist
Prairie Province Water Board
Regina, Saskatchewan

Mr. R.B. Godwin

Chairman, Committee on Water Quality
Prairie Province Water Board

Regina, Saskatchewan

Mr. W.D. Gummer

Chief, Water Quality Branch
Western Region

Regina, Saskatchewan



I Govér‘nmem Gouv_er_nemehi : }
of Canada du Canada _ MEMORANDUM NOTE DE SERVICE

F. GORRIE/IWD-NWRI/4645/jfg

. -
A Distribution
'_ OUR FILE/NOTRE REFERENCE
D Quality Assurance and Methods Section : ' !
AMD/NWRI, Burlington DATE : i =
. _ __19 July 1985
'SUBJECT
‘0BJET 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.
. Since there were several changes to the data base for these studies, a computer

data printout is included for laboratory mamagers and Mr. Dunn.

H. Atk e

H. Alkema



AND PHYSICAL PARAMETERS IN. SPIKED SAMPLES

AMD
NWRI
CCIwW
Burlington, Ontario

SUMMARY REPORT

PPQC STUDIES 33 AND 34

for May and June, 1985

TRACE METALS, MAJOR IONS, NUTRIENTS

by

H. Alkema

August 1985




Introduction

As part of an on-going study, the Quality Assurance and Methods Section,
N.W.R.I. in Burlington, Oﬁﬁ;rio, has been sending reference wateéer 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 May 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 labotatory 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 33 - Sample 1 - 125 ml, D/A * for trace metals (3% HNO3)

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

1L, S/E * for trace metals (0.2% HN03)
up to 1L, major ions, etc., stored at 4%c
125 ml, D/A for trace metals (0.2% HNO, )

PPWB 34 - Sample 3
Sample 4

Sample 5
%* ..
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 resulté, 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 107 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 7 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" (rejectgble) 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 Pg;formanée

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, theﬁ 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.



observed for DOC.

’ General Comments: A high coefficient of variation (incomparability) was

Individual laboratory deviations are listed below:

Lab 1
Lab 2

Labd 3

Ladb 4

‘II". Lab 5

Lad 6

Lab 7

a high result for Al by D/A, +15%
high results for F, +50%; Cl, +44%; and Na, +427%
a low result for Mg, -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, -117%

low result for Al by S/E, -257%
high result for F, +1607%

two HDL's for NH3.
biased high results for DOC, +69% and +50%
a high result for NH3, +617%

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 +265% (R)
a low result for Mg, -247%

HDL for each of Na, Total P, and soa

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

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



“III’ Lab 8 -

PPWB laboratories

biased high results for DOC, +275% (R) and +76%
biased low results for DIC, -54% (R) and -38%

high results for Cr by S/E, +19%; and Cu by S/E, +107%
a low result for Pb by S/E, -28%

an HDL for K

average number of deviations per sample was 1.6




Appendix 1 _

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiratidn
Hithout 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 Tow level analysis.
Analysis is presently carried out by one of the following
methods:
1. Solvent extraction sample concentration followed by AAS.
2 Digeétion and concentration of aqueous phase followed by fCAP.
3. Digestion of aqueous phase followed by ICAP.
4. Graphite tube (flameless) AAS.



Aggendix 11

Performance Indicaﬁors

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

when it deviates more than 10 percent from the mean result. Near the
detection 1imit a.greater deviation ié 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, cbmpared to the other labs,
this is marked with a “HDL" to indicate lack of comparability.

3. In the case of systemmatic anomoly, when two analysés 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, 1969, P.1
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Head, Methods and Standards Section
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Burlington, Ontario

Mr. A.S.Y. Chau .
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Burlington, Ontario

Mr. G.¥W. Dunn

Vater Quality Specialist
Prairie Province Water Board
Regina, Saskatchewan

Mr. R.B. Godwin

Chairman, Committee on Water Quality
Prairie Province Water Board

Regina, Saskatchewan

Mr. V.D. Gummer

Chief, Vater Quality Branch
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Regina, Saskatchewan



i ‘ Goverhment Gouvernement
ofCanada  duCanada MEMORANDUM NOTE DE SERVICE

F. GORRIE/IWD-NWRI/4645/jfg

,1 'smmw-dﬁﬁﬁumm-MSEMmE
Distribution
OUR FILE/NOTRE REFERENCE
—1 YOUR ALE/VOTRE REFERENCE
— H. Alkema
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Introduction

As part of an on-going study, the Quality Assurance and Methods Sectionm,
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 quélity 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, D/A ~ for trace metals (3% HNO, )

Sample 2 - up to 1L, major ions etc., stored at 4%
, . *
PPWB 36 - 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 (3.0% HNO3)

* :
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. Upoﬁ‘réceipt 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.
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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 laboratoties have réeported results and
two or more of these have their results greater than 107 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 7 deviations are often seen,

‘ and tend to be misleading if interpreted too strictly.

A result which deviates more than 107 from the mean is circled in the
data tables and its value is noted in the c%mments. 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 é
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.
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’ General Comments: A high coefficient of variation (incomparability) was

observed for Cobalt in sample 3,

Individual laboratory deviations are listed below:

Lab 1

Lab 2

‘lII’ Lab 3

Lab 4

Lab 5

Lab 6

- biased high results for Al, by D/A: +28%, +69% and by S/E: +170%
(R)
- biased high results for Zm, by D/A: +17%, +400% (R), and by S/E:
+687%

biased high results for DIC, +135% (R), +16%

biased high results for Ni, by S/E: +15%, and by D/A: +55%

individual low results for DOC, -63%; Cl, -20%, and SO
individual high results for Na; +51%; and K, +22%

4°

an individual low result for Fe; -987%
individual high results for V; +30% and Cu, +16%

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

-13%

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, +110% and +388% (R)

an individual high result for DIC, +17%

biased results for Sr, by D/A: -54% and -22%; and by S/E:
biased low results for Mo by D/A, -15% and -279%

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

-547,
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- biased low results for pH, -10% and -13% (R)

- biased high results for Cl, +218% (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, +124% (R)
- two HDL's for V, ome by S/E and one by D/A

- and HDL each for Cr, Cu and Cd, all by D/A

Lab 7 - an individual high result for Colour, +275% (R)
- individual low results for Mg, -14% and K, -17%

Lab 8 - biased high results for DOC, +95% and +604% (R)
= biased high results for Turb, +111% and +446% (R)
- erratic results for Cu, by D/A: -12%, and by S/E: +27%
- individual low results for Al by D/A, -21%; Mn by D/A, -14%; Ni by
D/A, -129%
- individual low results for DIC, -16%; and SO4,
- an individual high result for Zn by S/E, +24%
- an individual low result for Pb by S/E, -467%
- 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
- an HDL for Cr by D/A

147,

PPWB laboratories average number of deviations per sample was 3.9
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LAB
1
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REL. STD.
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REL. STD.
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LAB
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MEAN
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STUDY NO.

SPIKED SAMPLE.

24999

CHROMIUM
COMBINED
MG/L CR

27009

CO TOTAL
ICAP DA
MG/L CO

0.229

PRAIRIE PROVINCES AND

DATA SUMMARY

035

13305
AL EXTBL

.
fw
[N
(-]
o

25003

MN TOTAL
ICAP DA
MG/L MN

0.048

.
1o
1
L4
o

DATE:

01,/07/85

INTER REGIONAL QUALITY CONTROL PROGRAM

DISTRIBUTED:
13999 23009
ALUMINUM V TOTAL
COMBINED ICAP DA
MG/L AL  MG/L V
0.480
46 -
.5037 .4800
10746 -
14.8 -
1537 -—
25304 25311
MN EXTBL MN EXTBL
AAS DA ICAP DA
MG/L MG/L
0.04 -
0.06 -
- 0.04
.0500 .0400
T0141 -_—
28.3 —
27999 28009
COBALT NI TOTAL
COMBINED ICAP DA
NG/L CO  MG/L NI
o.uwm 0.271
.2273 .2710
10252 i
11.1 -
236 -

24/06/85

TRACE METALS D/A.

25999

MANGNESE
COMBINED
MG/L MN

0.27

.
[N
()
[ 4
o

23301

V EXTRBL
AAS DA
MG/L

0.53

.
1o
lw
o
o

23999 24004
VANRADIUM CR TOTAL
COMBINED AAS G F
NG/L V MG/L
0.480 -
0.53 -
0.48 —_—
- 0.057
0.50 -
0.44 -—
.4860 .0570
.0329 -
6.8 -
.507 -
26304 26311
FE EXTBL FE EXTBL
AAS DA ICAP DA
MG/L NG/L
0.27 —-—
0.26 -
0.26 -
- 0.24
.2633 .2400
.0058 -
N»n N -
28311 28999
NI EBXTBL NICKEL
ICAP DA COMBIRED
MG/L MG/L NI
0.24

.2400

24009

CR TOTAL
ICAP DA
MG/L CR

0.055

COMBINED
MG/L FE
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»
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- W
oW

e
oo

29009
CU TOTAL
ICAP
HG/L CU

0.051



DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

24/06/85

STUDY NO. 035 DATE: 01,/07/85 DISTRIBUTED:

SAMPLE = 1 SPIKED SAMPLE. TRACE METALS D/A.

29011 29305 29306 29311 29999 30009 30011 30304 30311 30999

CU TOTAL. CU EXTBL ‘CU EXTBL CU. EXTBL COPPER ZN TOTAL 2N TOTAL ZN EXTBL ZN EXTBL ZINC

5X ICAP AAS SE AAS DA ICAP DA COMBINED ICAP 5X ICAP AAS DA ICAP DA COMBINED
LAB UG/L CU  MG/L MG/L NG/L MG/L CU  MG/L ZN  UG/L zZN  MG/L MG/L MG/L ZN

1 -- -- —= -- 0.0581 0.069 - - --

2 -- - 0.04 - -- -- 0.057 --

3 - 0.05 - -- : -- -= 0.07 -

6 0.047 -= -- -~ “ - 0.052 -~ o

8 -- -- -- 0.06 - -- - 0.05

9 - - - —_— -— - - -

10 -- -- -- -- -- -- -~ --

MEAN .0470 .0500 .0400 .0600 .0690 .0520 .0635 .0500
STD. DEV. e - - - - - .0092 -
REL. STD. - -- -- -- - - 14.5 -
DES. VAL. -- -- -- -- - - - --
38999 42009 42011 42999 48009 48011 48301 48302 48309 48999
STRNTIUM MO TOTAL MO TOTAL MOLYBNUM CD TOTAL CD TOTAL CD EXTBL CD EXTBL CD EXTBL CADMIUM
COMBINED - ICAP 5X ICAP COMBINED ICAP 5X ICAP AAS DA AAS SE AAS G F COMBINED
LAB MG/L SR MG/L MO UG/L MO MG/L MO MG/L CD UG/L CD MG/L MG/L MG/L CD MG/L CD
1 -- 0.856 - 0.856 0.042 - - -- -- 0.042
2 -- == -- -- - -- 0.04 -~ - 0.04
3 == -- == == -- -= - 0.04 -- 0.04
6 D ~- 0.78 ([« %> -- 0.038 - - - 0.038
8 == -- -- == -- -= -- - 0.046 0.046
9 0.2 -- - 0.9 -- -- - - -- 0.(

10 0.17 - - 0.83 - - - - -— (0.036 )
MEAN 1467 .8560 .7800 .8415 .0420 .0380 .0400 .0400 .0460 .0403
STD. DEV. -0681 -~ -- -0502 - - - -- -- .0031
REL. STD. 46.4 -- -- 6.0 - -- - - - 7.8
DES. VAL. -180 - -- .922 -- - - -- - 043

56999 82011 82301 82302 82311 82999
BARIUM PB TOTAL PB EXTBL PB EXTBL PB EXTBL LEAD
COMBINED 5X ICAP AAS DA AAS SE ICAP DA COMBINED
LAB MG/L BA  UG/L PB  MG/L NG/L MG/L NG/L PB

2 - - 0.26 -- - 0.26

3 - - -- 0.28 - 0.28

6 0.44 0.29 -- -- -- 0.29

8 - - - -- 0.24 24

9 0.5 - -- -- - :

10 0.42 -- -- - - >
MEAN .4533 .2900 .2600 .2800 .2400 .2505
STD. DEV. 0416 - - -- -- 0390
REL. STD. 9.2 - - -- - 15.6
DES. VAL. .489 - -- -- - .289



SAMPLE =

LAB

WO RD N -

[
o

MEAR
STD.
REL.
DES.

LAB

[
WOV WN M+

MEAN

STD.
REL.

DES. VAL.

N
(=

STUDY
SPIKED SAMPLE.

00110

IONIC
BALAHNC %

.o W
[ 1)

..
I I IR
ol wno

a= ON HO|

..
woN |

NN

e
(S
nw
o0

| NNW

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM
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DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

STUDY NO. 035 DATE: 01,07/85 DISTRIBUTED: 24/06/85
SAMPLE = 2 SPIKED SAMPLE. MAJOR IONS 4 C.
07015 07016 07021 07090 07109 07110 07111 07112 07390 07505 07506
TKN DIG TKN BLK TKN BLK TKN No3 No2 NOo3 No2 NO3 NO2 NO3 NO2 NITRATE TOT HN3 TOT NH3
AUTOAN DIG AA 2 DIG BERT COMBINED F AA HYD AA2 CD DIS SPEC UF AA CD COMBINED AA BERT SPEC BL
LAB NG/L W NG/L W NG/L N MG/L N MG/L N MG/L N MG/L N MG/L NG/L NG/L W NG/L N
1 - - 0.065 0.065 - - 0.310 - 0.310 - -
2 - — _ - - — 0.29 - - 0.29 — -
3 - - T - 0.060 - ~— - 0.306 0.306 0.001L —
4 - - - - - 0.28 - - 0.28 -— 0.05 L
5 - - - - - 0.298 - - 0.298 - ==
6 - 0.3 - 0.3 0.27 - - - 0.27 - -
7 — - - - - — - 0.30 0.30 - -
8 0.20 L - - ﬂwﬂﬁ HDL - 0.30 —-— - 0.30 - -
9 -— _— - . - - - - 0.3 - -

10 - - — —-— - — - - 0.290 - -
MEAN - .3000 .0650 .3063 .2700 .2920 .3100 .3030 ~2944 - -
STD. DEV. - - - .3477 - .0091 - .0042 .0121 -~ -
REL. STD. - - - 113.5 - 3.1 - 1.4 a1 - -
DES. VAL. == : — - 084 — - - - .306 - -

07555 07557 07562 07590 07601 07602 07651 07655 07690 07790 09103
NH3 DISS AMM DIS AMMONIA AMMONIA TOTAL N TOTAL N TOT N F TOT N P TOTAL N T N DISS FLUORIDE
AA PHEN INPHENOL AUT EDTA COMBINED AA UV CALC'’D UV AA UV EDTA COMBINED COMBINED -DIS COLR
LAB NG/L N NG/L N MG/L B MG/L MG/L MG/L N MG/L MG/L MG/L N MG/L N MG/L F
1 - - 0.0021L 0.002L - - - - - - -
2 - - - —_— 0.33 - - - - 0.33 -
3 - - - 0.001L - - - - - == -
4 — —— - 0.05 L - - 0.32 - - 0.32 -
5 - 0.002L - 0.002L - —-— - 0.345 - 0.345 -
6 - 0.01 L - 0.01 L - -— - - - - 0.1 L
8 0.004 - - 0.004 - 0.50 L - - 0.50 L - -
9 - - - 0.02 L - - - - - - -

10 - -— — 0.010L - - -— - 0.32 - -
MEAN .0040 - - .0040 .3300 - .3200 .3450 .3200 .3317 -
STD. DEV. - - - - - - - - - .0126 -
REL. STD. - - - —— - - - - : - 3.8 -
DES. VAL. - - —_— .007 - - - - .395 <329 -



DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

STUDY NO. 035 DATE: 01,/07/85 DISTRIBUTED: 24/06/85
SAMPLE = 2 SPIKED SAMPLE. MAJOR IONS 4 C.
09105 09106 09107 09108 09190 10101 10106 10109 10111 10190 10301
F DIS UF F DISS FLUOR F F DISS FLOURIDE  ALKLINTY ALKLINTY ALKLINTY ALKLINTY ALKLINTY PH
SPEC EL EL POT AUTO. POT SPEC EL COMBINED TITR'N IR coO2 POT TITN TITROPRO COMBINED
LAB NG/L MG/L MG/L F MG/L MG/L MG/L CAC MG/L CAC MG/L CAC MG/L CAC NG/L CAC  UNITS
1 - - 6.05 L - 0.05 L 43, - - - 43. 6.9
2 0.05 L - - - 0.05 L 39.6 - - - 39.6 7.7
3 -= - - 0.047 0.037 - 42.2 - 40.2 40.2 8.03
4 - - - - — 40.5 g - -— 40.5 7.7
5 - 0.05 - - 0.05 40.4 - - -— 40.4 7.65
6 - - - - 0.1 1L - - i3, - 43. 6.8
7 - - - - - 40.7 - - - 40.7 7.9
8 - — - - - - - 41.0 - 4100 7.75
9 - - - - 0.06 - - - - 40. -
10 - -- -- - 0.05 - - - - 41.3 -
MEAN - .0500 - .0470 .0518 40.8400 42.2000 2.0000 40.2000 40.9700 7.5538
STD. DEV. - - - - .0057 1.2779 - 1.4142 - 1.1729 .4524
REL. STD. - - - - 11.0 3.1 - 3.4 -— 2.9 6.0
DES. VAL. - - - - 220 - - - - 41.135 -
10390 10602 10603 10690 11102 11103 11105 11107 11311 11990 12101
PH HARDNESS HARDNESS HARDNESS SODIUM SODIUM SODIUM SODIUM NA EXTBL SODIUM MG DISS
COMBINED CALC'’D TITR'N COMBINED AAS P F FPL PH AAS DA FL PH UF HNO3 ICP COMBINED CALC’D
LAB UNITS MG/L MG/L MG/L MG/L Na MG/L MG/L MG/L MG/L MG/L MG/L
1 6.9 42. - 42. - 2. - - - Ammmnv -
2 7.3 - - - - 1.3 - - - * -
3 8.03 - 44.2 44.2 - -- - 1.3 - 1.3 -
3 7.7 - - - - -- - - - - -
5 7.6 - 45.9 45.9 - 1.2 - - - 1.2 -
6 - 48. 48. 1. L - - - - 1. & 2.9
7 . - 44.0 44.90 - - 1.1 - - 1.1 -
8 7.75 44.6 - 44.6 - - - - 1.24 1.24 -

9 - _— - 45. - - - - - 1.2 -
10 7.80 - - - - - - - - 1.29 -
MEAR 7.5811 3.3000 45.5250 4.8143 - 1.5000 1.1000 1.3000 1.2400 1.3288 2.9000
STD. DEV. 4311 1.8385 1.8572 1.8425 - 4359 -~ - - .2796 -
REL. STD. 5.7 4.2 4.1 4.1 - 29.1 - - - 21.0 -
DES. VAL. 7.696 - - 4.340 - - - - - 1.286 -
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PRAIRIE PROVINCES AND

DATA SUMMARY

INTER REGIONAL QUALITY CONTROL PROGRAM
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1
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7
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
5
6
7
8
9
10
MEAR
STD. DEV.
REL. STD.

DES. VAL.

STUDY NO. 035 DATE:
2 SPIKED SAMPLE.
17206 17208 17990
CL DISS CL DISS CHLORIDE
AA AG AA UF AG COMBINED
NG/L MG /L MG/L
- 1.1
1.3 -—
1.0 -
1.1500 1.1000
12121 -
18.4 -
20108 20110 20311
CA DISS CA DISS CA EXTBL
AAS UP AAS AUTO HNO3 ICP
MG/L MG/L MG/L
- 12. _—
- 12,8 -
13.4 i -
- - 12.9
13.4000 12.4000 12.9000
-— (5657 -

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

MAJOR

01/07/85 DISTRIBUTED: 24/06/85
19102 19103 19107 19301
K DISS KE DISS F K DIS UF K EXTBL
AAS LM PHOT FLM PHOT HNO3 AA
MG/L K MG/L MG/L MG/L

- 0.6 - -

- 0.48 - -

- - 0.44 -

— 0.4 - -
0.8 R - - -
0.4 - - -

- - - 0.50

.4000 .4933 .4400 .5000

- .1007 - -

- 20.4 - -
20990
CALCIUM
COMBINED
MG/L CA

IONS 4

19990
PTASSIUM
COMBINED
MG/L

c.

14

14.

20101 20103
CA DISS CA DISS
TIT EDTA AAS
MG/L MG/L
13,9 -
— 11.8
11.

13.9000




SAMPLE =
LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.

3

STUDY NO.
SPIKED SAMPLE.
13009 13302
AL TOTAL AL EXTBL
SX ICAP  AAS DA
NG/L NG/L
0.04 —
- 0.2 L
.0400 -
24011 24303
CR TOTAL CR EXTBL
5X ICAP AAS SE
UG/L CR MG /L
- 0.013
0.014 -
.0140 .0130
26311 26999
FE EXTBL IRON
ICAP DA COMBINED
MG/L NG/L FE
0.03
.0300 .0292
- 0016
- 5.6
- 1029

PRAIRIE PROVINCES AND

DATA SUMMARY

INTER REGIONAL QUALITY CONTROL PROGRAM

036 DATE:

13305

AL EXTBL
AAS SE
MG/L AL

0.03
0.031

24999

CHROMIUM
COMBINED
MG/L CR

27009

CO0 TOTAL
ICAP DA

MG/L CO

0.014

01,07/85

25003

MN TOTAL
ICAP DA
MG/L MN

0.014

DISTRIBUTED: 24/06/85
TRACE METALS S/E.
13999 23009 23011 23302 23999
ALUMINUM V TOTAL ¥V TOTAL  V EXTRBL  VANADIUM
COMBINED ICAP DA  5X ICAP  SE PH1.6 COMBINED
MG/L AL  MG/L V vG/L v MG/L MG/L V
0.016 - -- CHI S
- - 0.011 0.01
- 0.05 & 2wt
- - - 0.01
- - - 0.012
.0160 - .0110 0123
- - - 0026
- - -~ 21.5
- - - 011
25011 25304 25311 25999 26011
MN TOTAL MN EXTBL MN EXTBL MANGNESE FE TOTAL
S5X ICAP AAS DA ICAP DA COMBINED 5X ICAp
UG/L ME  MG/L MG/L MG/L MN  UG/L PE
- - - 0.014 -
- 0.01 - 0.01 —
— 0.013 - 0.013 -
0.014 -~ - 0,014 0.031
- - 0.02 L :vrn*pmmlhnv -=
- - - 6.013 -
.0140 .0115 - 0123 .0310
- 0021 - 0019 -
- 18.4 - 5.1 -
—— ——— -— 012 -
27302 27309 27999 28009 28011
CO EXTBL  CO EXTBL  COBALT NI TOTAL NI TOTAL
AAS SE AAS G F COMBINED ICAP DA 5X ICAP
MG/L MG/L CO  NG/L CO  MG/L NI  UG/L NI
- - 0.014 0.019 -
0.011 - - -
- — - 0.015
- 0.015 -~ -
.0110 .0150 .0190 .0150

24009

CR TOTAL
ICAP DA
MG/L CR

6.016



SAMPLE =
LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
RBL. STD.
DES. VAL.
'LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.

DES. VAL.

STUDY NO.
3 SPIKED SAMPLE.
28999 29009
NICKEL CU TOTAL
COMBINED ICAP
MG/L NI NG/L CU
0.015 -
0.015 -
o.ow” -
.0165 .0190
.0024 -
14.7 -
S013 -
30311 30999
ZN EXTBIL ZINC
ICAP DA COMBINED
MG/L MG/L ZR
0.02
—_— 15
.0200 L0161
- .0058
— 36.0
_— .014
48999 56011
CADMIUNM, BA TOTAL
COMBINED 5X ICAP
NG/L CD UG/L BaA
0.013 -
0.011 —
0.012 —
0.012 0.025
0.011 -
0.012 -
0.009 -
L0114 .0250
.0013 -
11.1 -
.011 -

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY

DATA SUMMARY

CONTROL PROGRAM N

636

.
o
(N

e

o

56301
BA EXTBL
DA

DATE:

01/07/85

38999

STRNTIUM
COMBINED
MG/L SR

56999
BARIUM
COMBINED

MG/L BA

1 L HdL %

Gl B e

5
5
15

022
003
7

029

DISTRIBUTED:

29309 29311
CU EXTBL CU EXTBL
AAS G F ICAP DA
MG/L CU MG/L

- 0.02

- .0200
42009 42011
MO TOTAL MO TOTAL

ICAP 5X ICAP
MG/L MO UG/L MO
0.015 -

- 0.009

- -- MHDL

.0150 .0090
82011 82302
PB TOTAL PB EXTBL
5X ICAP AAS SE
UG/L PB NG/L

_— 0.014

- 0.011

- 0.012
0.01 -

.0100 .0123

== -0015

- 12.4

24/06/85

TRACE METALS S/B.

29999
COPPER
COMBINED

MG/L CU

42999

MOLYBNUM
COMBINED
MG/L MO

0.015

30009 30011
ZN TOTAL ZN TOTAL
ICAP 5X ICAP
MG/L ZN UG/L 2N
0.027 -
— 0.014
.0270 .0140
48009 48011
CDh TOTAL CD TOTAL
ICAP 5% ICAP
MG/L CD UG/L CD
0.013 -
- 0.012
.0130 .0120
82999
LEAD
COMBINED
NG/L PB
0.014
0.011
0.012
.0093
0034
36.1
‘011



SANPLE =
LAB
1
2
3
4
5
6
7
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
)
5
6
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.

-
-

STUDY NO.
NATURAL SAMPLE.

00110 00120
IONIC SUM OF
BALANC % CATIONS
MEQ/L
0.45 2.23
0.005 2.245
0.22 2.223
0.93 2.31
5.9 2.7
2.38 2.38
7.05 2.41
2.4193 2.3569
2.8960 L1682
9.7 7.1
05105 05190
BORON BORON
AA CARM COMBINED
MG/L MG/L B
0.03 0.03
- 0.01
- 0.02
.0300 .0200
- .0100
- 50.0
- .052

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY

DATA SUMMARY

CONTROL PROGRAM

036

DATE:

01/07/85

02011
COLOUR
APPAR
REL UNIT

0.5

w
[} ]

DISTRIBUTED:
02021 02040
COLOUR COLOUR
VIS COMP COMBINED
REL UNIT REL UNIT
- 0.5 L
- 5.
S. L 5. L
- 5.
- 2.
- 4.0000
- 1.7321
- 43.3
- 5.400
06107 06150
DOC UV DoC
C02 EV COMBINED
MG/L C MG/L
0.9
1.
1.1500
.3536
0.7

24/06/85
MAJOR IONS 4 cC.

02041 02060 02073
CORDUCT CONDUCT TURBIDTY
SPEC 25C COMBINED

USIE/CM USIE/CM JTU
234. 234. -
231. 231. 0.1
245.9 245.9 0.12
230. 230. 0.1 L
220. 220. 0.26
246. 246. -
220. 220. 0.1
232. 232. -

- 210. —

- 228. -
2.3625 229.6900 .1450
9.8934 11.2193 0772
4.3 4.9 53.3

- 227.755 -
06151 06152 06154
DIC IR DIC IR DIC AA
COMBUST UV CO2EV  CO2 PHEN
MG/L MG/L C MG/L €

- - 24.0

- 19.0 —_—

- 19. -
21.0 - -
11.4 R - -

21.0000 19.0000 24.0000

- ”.“ooo -

02074 02090
TURBIDTY TURBIDTY
NPLMTRIC COMBINED
NTU JTU/NTU

B 0.1
- 0.12
- 0.1 L
— 0.26
0.12 0.12
1.0 R nmwwllmmv
- 2.
.1200 .4500
ntul 17618
- 169.3
- 262
06490 07010
DI C TKN
COMBINED AUTAN
MG/L MG/L R

Ci oD --
19.0 0.096
19. -—
2150 -

e SIS B
9.0 -
.6667 .0960
10656 - |
0 -
408 -



SAMPLE =
LAB
1
2
3
4
5
6
7
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
4
5
6
8
9
10
MEAN
STD. DEV.
REL. STD.

DES. VAL.

4

STUDY NO.

NATURAL SAMPLE.

07016
TKN BLK

DIG AA 2

MG/L N

07557
AMM DIS
INPHENOL
MG/L N

o0
o
-
[

DATA SUMMARY

PRAIRIE PROVINCES AND INTER ”HQHOIIF,OQ>FHHN

CONTROL PROGRAM

036

07021
TKN BLK
DIG. BERT
MG/L N

0.100

017562
AMMONIA
AUT EDTA
MG/L N

0.002L

DATE :

01/07/85

07090
TKN
COMBINED
MG/L N

0.100
0.096

07590
AMMONIA
COMBINED
MG/L

0.002L

DISTRIBUTED:
07109 07110
NO3 NO2 NO3 NO2
P AA HYD AA2 CD
MG/L N MG/L N

- 0.32

- 0.32

— 0.334
0.30 bl

-- 0.35

.3000 .3310

- 0143

- 4.3
07601 07602
TOTAL N TOTAL N
AA UV CALC'D
MG/L MG/L §
0.38 -

— 0.55 L

.3800 -

24/06/85
MAJOR IONS

07111 07112
NO3 NO2 NO3 NO2
DIS SPEC UF AA CD
MG/L N MG /L
0.354 -

- 0.353

= 0.34

.3540 .3465

=2 10092

- 2.7
07651 07655
TOT N F TOT N F
Uv AA UV EDTA
MG/L MG/L
0.40 -

- 0.415

.4000 )

I N

07390
NITRATE
COMBINED

MG/L

- W

*

« o e e

WWOoOW WWWwWwWwwwwww

v O »n
o

07690
TOTAL N
COMBINED
MG/L R

0.55 L
0.40

077940
T N DISS
COMBINED

MG/L R

0.38
0.40
0.415

-
R
oW
[
~ N

W

07506
TOT NH3
SPEC EL

09103
FLUORIDE
DIS COLR
MG/L F



SAMPLE =
LAB
1
2
3
4
5
6
7
8
9
10
MEARN
STD. DEV.
REL. STD.
-DES. VAL.
LAB
1
2
3
4
5
6
7.
8
9
10
MEAR
STD. DEV.
REL. STD.

DES. VAL.

STUDY NO.
4 NATURAL SAMPLE.
09105 09106
F DIS UF P DISS
SPEC BL EL POT
MG/L MG/L
0.07 -
== 0.101
.0700 .1010
10390 10602
PH HARDNESS
COMBINED CALC'D
UNITS MG/L
7.9 99.
7.7 -
8.21 —
nmU =
8.05 105.
8.05 -
8.0013 102.0000
11508 4.2426
19 4.2
7.900 -

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

036 DATE:

10603
vabawmm

01,/07/85

10690
HARDNESS
COMBINED
MG/L

DISTRIBUTED:
09190 10101
FLOURIDE ALKLINTY
COMBINED TITR'N
MG/L MG/L CAC
0.07 79.

0.07 76,0
0.090 i
—_— 78.3
0.101 780
0.1 L e
-- 77.7
0.1 L -
0.10 -
.0862 7.8000
10154 1.1158
1709 1.4
083 - --
11102 11103
SODIUM SODIUM
AAS F F FL PH
MG/L NA MG/L
- 4.
=z 4.4
— 4.5
10. = =

24/06/

10106
ALKLI
IR C
MG/L

79.6

79.600

a5

MAJOR IONS 4 C.

NTY
02
CAC

10109

ALKLINTY
POT TITN
MG/L CAC

11107
SODIUM
FL PH UF

MG/L

4.6000

10111

ALKLINTY
TITROPRO
MG/L CAC

77.1

77.1000

4.7100

7

~

10190

ALKLINTY
COMBINED
MG/L CAC

79.
76.0

BNE® O

COOINDO

OWE » o s s e s e

O ON Owk
& bO
=3

11990
SODIUM
COMBINED

MG/L

4.




SAMPLE =
LAB
1
2
3
5
6
7
8
9
10
MEAR
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
4
5
6
7
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.

4

STUDY NO.
NATURAL SAMPLE.
12102 12106
MG FIL MG UF
AAS DA AAS DA
MG/L MG/L
- 7.1
6.8 -
6.8000 7.1000
15406 15409
TP ur TP BLK
AA ASC AA ASC
MG/L P MG/L P
0.003L -
- 0.01 L

PRAIRIE PROVINCES AND

DATA SUMMARY

INTER REGIONAL QUALITY CONTROL PROGRAM

036

DATE:

15413

TOTAL P
AA SNCL2

MG/L P

01/07/85

15490
TOTAL P
COMBINED
NG/L
0.001
0.003L
0.01 L
0.

DISTRIBUTED:
12303 12311
MG UP MG EXTBL
AAS AUTO HNO3 ICP
MG/L MG MG/L
1. -

- 8.13
7.0000 8.1300
16304 16306
S04 DISS S04 DISS
AUTO BA AA MTB
MG/L MG/L

- 14.

17.2 -

-— 16.4
15 -

S 17.2

== 17.0

16.1000 /6.1500
1.5556 1.4731
9.7 9.1

24/06/85

MAJOR IONS 4

12990

MGNESIUM
COMBINED
MG/L MG

N W NNRARINNN
EREEREE
o

“ s 0

WhbhWw HD=OOOM®

@ N = W
wN

16307
S04 DISS
AAN MBUF
MG/L

15.3

15.3000

16990
SULFATE
COMBINED
MG/L S04

VddJuir
I

b SO ® OV B|w

-
o »O
a0

ROV I
P
N s s e

[y

17203

CL DISS
AA UF FE
NMG/L

11.7

11.3500
.4950
4.4

18

14190
SILICA
COMBINED
MG/L.
1.3
<)
1.5
1.25

12.1000



SAMPLE =

LAB

VOLAUIWNIH

10

MEAN

STD. DEV.
REL. STD.
DES. VAL.

LAB

OWOAAVIWN -

10

MEAN

STD. DEV.
REL. STD.
DES. VAL.

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

STUDY NO. 036 DATE: 01/07/85 DISTRIBUTED: 24/06/85

4 NATURAL SAMPLE. MAJOR IONS 4 cC.
17206 17208 17990 19102 19103 19107 19301 19990 " 20100
CL DISS CL DIsS CHLORIDE K DISS K DISS F K DIS UF K EXTBL PTASSIUM CA DISS
AA AG AA UF AG COMBINED AAS LM PHOT FLM PHOT HNO3 .AA COMBINED CALC’D
MG/L MG/L MG/L MG/L K MG/L MG/L MG/L MG/L MG/L CA

- - - 3.3 - - 3.3 -

-— . - 3.1 - - 3.1 -

- 11.5 - 3.00 - 3.00 -
12.1 - — 3.1 - - ; -

- - 3.8 - - - 3. 32.

- — 2.7 - - —-— (T -
11.0 - 1 — - - 3.30 1] _—

-— - 1 - - - - 3.6 -

- - 1 - - - - =71 -
11.5500 11.5000 11.5500 3.2500 3.1667 3.0000 3.3000 3.2344 32.0000
.7778 — .4986 L7778 .1155 - .3239 -
6.7 - 4.3 23.9 3.6 — - 10.0 -

- - 11.892 et — - - 3.131 -
20108 20110 20311
CA DISS CA DISS CA EXTBL
AAS UF . AAS AUTO HNO3 ICP
MG/L MG/L MG/L

p— 28 . [P

- 26.7 -
27.3 - —

- - 28.5
27.3000 27.3500 28.5000

- w.wwwu —

29.




SAMPLE =
LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
2
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.
DES. VAL.
LAB
1
NA
3
6
8
9
10
MEAN
STD. DEV.
REL. STD.

DES. VAL.

STUDY NO.
5 SPIKED SAMPLE.
13009 13302
AL TOTAL AL EXTBL
S5X ICAP AAS DA
NG/L MG/L
0.02 L -
- 0.2 L
24011 24303
CR TOTAL CR EXTBL
5X ICAP AAS SE
UG/L CR MG/L
0.05 L
26311 26999
FE EXTBL IRON
ICAP DA COMBINED
NG/L MNG/L FE
- 0.02 L
= 0.002
=z 0.004
— 0.005L
0.02 L
-= TavL
- .0033
- 0012
- 346

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

036

24999
CHROMIUM
COMBINED
MG/L CR

27009

CO TOTAL
ICAP DA
MG/L CO

0.001L

DATE :

01/07/85 DISTRIBUTED:
13306 13999 23009
AL UFAAS ALUMINUM V TOTAL
'SE OX/EP COMBINED ICAP DA
MG/L AL NG/L AL MG/L V
0.022 Aw.o~wu 0.004

- N L -

- 0.004 -

- 0.02 -

-—  MBou (U -

. . TN . o --

.0220 L0130 .0040

- L0127 -

- 97.9 -—

7

25003 25011 25304
MN TOTAL MN TOTAL MN EXTBL
ICAP DA 5X ICAP AAS DA
MG/L MN UG/L MN MG/L
0.008L - —

- - 0.01 L

- - 0.005L

- 0.005L iy
27011 27302 27309
€O TOTAL CO EXTBL CO EXTBL
5X ICAP AAS SE AAS G F
UG/L co NG/L NG/L CO

-— 0.001L -
0.005L - -

- . 0.005L

24/06/85
TRACE METALS S/E.

27999
COBALT.
COMBINED

MG/L CO

001L

001L

23302 23999
V EXTRBL  VANADIUM
SE PH1.6 COMBINED
MG/L NG/L V
- 0.004
0.001L 0.001L
-= HPL (U.05 B>
- .0040
25999 26011
MANGNESE FE TOTAL
COMBINED 5% ICAP
NG/L NN  UG/L PE
0.005L
28009 28011
HI TOTAL NI TOTAL
ICAP DA SX ICAP
NG/L NI UG/L RI
0.007 -
== 0.005L
.0070 -

24009

CR TOTAL
ICAP DA
MG/L CR

0.005




STUDY NO.

‘SAMPLE = 5

28999

NICKEL

COMBINED
LAB MG/L NI

1

2

3

D,

9

10
MEAN .0045
STD. DEV. .0035
REL. STD. 78.6
DES:.. VAL. -

30999
ZINC
COMBINED
LAB MG/L ZN
w 0.010R
4 o,.
3 0.002
6 0.005L
8 0.01 L
9 0.01 L

10 0.002
MEAN .0020
STD. DEV. 0.0000
REL. STD. 0.0
DES. VAL. ——

56011
BA TOTAL
SX ICAP
LAB UG/L BA
1 -
2 -
3 —
6 0.024
8 -

9 -

10 -
MEAHN .0240
STD. DBV, -
REL. STD. -
DES. VAL. -

DATES RECEIVED

PEBEK(2

SPIKED SAMPLE.

036 DATE:
29009 29011
CU TOTAL CU TOTAL
ICAP 5% ICAP
MG/L CU UG/L cu
0.005 -
— 0.005L
.0050 -
38301 38999
SR EXTBL STRNTIUM
AAS DA COMBINED
MG/L MG/L SR
0.13 Cin
- Co.2 >
-—— U -
+1300 .1667
- 10351
_— 21.1
56301 56999
BA EXTBL BARIUM
AAS DA COMBINED
NG/L NG/L BA
- Mw ZC
0.1 L :
Y S
- 0220
- .0028
_— 12.9
1 85/08/19
5 85709716

PRAIRIE PROVINCES AND

DATA SUMMARY

INTER REGIONAL QUALITY

CONTROL PROGRAM

01/07/85

MG/L MO
0.001L

DISTRIBUTED:
29309 29999
CU EXTBL COPPER
AAS G P COMBINED
MG/L CU MG/L CU

42999
MOLYBNUM
COMBINED
MG/L MO

0.001L

24/06/85

TRACE METALS S/E.

MG/L CD
0.002

COMBINED
MG/L PB

48999

CADMIUM
COMBINED
MG/L CD

0.002
0.001L

0.001L
0.001L

.0020



Appendix 1

Definitions of Types 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'v

the sample.

2. S/E - Code for low level analysis.
Analysis is presently carried out by one of the following
metheds:
1. Solvent extraction sample concentration followed by AAS.
2. Digeétion and concentrat{on of aqueobs phase follcowed by ICAP,
3. -Pjgestion of aqueous phase followed by ICAP.
4. Graphite tube (flameless) AAS. |



' Appendix 11

Performance Indicators ;

1. Unacceptable results are circled. A result is deemed unacceptable
when it deviates more than 10 percent from the mean result. Near the
detection limit a greater deviation is usually a]]owed.. 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.
Hhen there is a high % CV or when only a few results are repo}ted for a
parameter and a previously analysed mean is used, a footnote will
indicate the previous mean.

. 2. When a high detection h"mi-t.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 ané]yses of a
parameter hé;e 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 comnents
indicates that this result is an outlier according to Grubbs* and is

wrejected in statistical calculations.

* RetTerence: Frank E. Grubbs, Tachno$ctrics, 1269, P.1



