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Executive Summary PPQC 19-24

Under the auspices of the Prairie Provinces Board, a quality
assurance program was initiated for assessing and improving the
cofiparability of water quaiity data generated by the Federal WQB
Calgary Lab (ECS) and the Alberta, Saskatchewan and Manitobé 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.

Six studies were sent out in the period of March 1984 to
August 1984. 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 of the lab managers to help
improve the quality of the data and to alert them to re-evaluate their

internal quality control.
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This report summarizes the PPWB interlaboratory quality
control studies 19 and 20, for the months of March and April, 1984.
These two studies dealt with medium and high levels of trace metals,

major ions, physical parameters and nutrients.

Sample Particulars

Two samples were for trace metals and two were for the
remaining testing parameters. The four samples contained the

following parametets:

PP 19 - Sample 1 - 125 mL, D/A* of trace metals
(3% HN03). |
Sample 2 - up to 1 L, major ions etc., stored
at 4°C.
PP 20 - Sample 3 - 1 L, S/E* of trace metals
(0.2% HNO3).
Sample 4 - up to 1 L, 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 reported

* Por definitions see Appendix I.




data, combined data and their resulting statistics are presented in
‘Tables 1-4. 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 May 4 and
June 1, 1984. The last set of data was received late - May 25. To
rectify any errors in compilation of data summaries, the labs were
given three weeks.

Data for each parameter were accumulated under a mixed
(or combined) uéthod code ending in either 90 or 999. Under these
codes, data for each parameter were combined for statistical

comparison.

Performance Indicators

Deviant results are circled in the data tables, and a %
deviation frdm the mean is noted in the comments. Flagged results,
those with an R or L, are not used in the statistical calculations.

Performance indicétors are fully explained in Appendix II.

Comments on Lab Performance

High coefficients of variation (incomparability) were
observed for these analyses: Mo by D/A, DOC, and Al, V, and Fe by

'S/E.
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Individual lab deviations are listed below:

" a high result for Pb by S/E, +25Z and DIC, +12%

two flagged results Fe by D/A, -19% (R)¥*; and Zn, 24002 (R)
a low result for Fe by S/E, —48% |
a high result for Cr by D/A, +19% (R)

a high result for K, +987 (R); and Mn, +77% (R)

a low result for Alkalinity, -12%; Si, —16%; Na, —-49% (R);
and C1, =142 (R)

a high result for NO3-NO;, +11%

a high detection limit (HDL) for NHj

high results for F, +24% and +42% (R)

a high result for Fe by S/E, +45%

a low result for Cu, -60% (R); and K, -10%

an HDL for TKN

a low bias for conductivity, -19% (R and R)

high results fof potassium, +23%, and 10%

a high result for Cr by D/A, +19% (R); Co by D/A, +12%; Cr
by S/E, +30%; Cu by S/E, +38% '

a low bias for Na, -10%

a low result for Pb by S/E, -23%

low turbidity results (near the D.L.) (R and R)

HDL for TEN and Al by S/E

' PPWB labs average number of anomalies per sample is 5/4.

* Rejectable by Grubb's procedure for statistical calculationms.




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'aeid>equiya1ént of

the sample.

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.

oW N

. Graphite tube (flameless) AAS.




L _ * Appendix II

Performance Indicators | |
].} 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 desigh 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 ané]ysed mean is used, a footnote will
indicate 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 comparability.
3. In the case of systemmatic anomoly, when two.analyées of a
parameter have the same % deviation from the mean, this is noted by
the word fbiased" 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 FR" 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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PRAIRIE PROVINCES AND INTER REGIONAL CUALITY CONTROL PROGRAMN .

hadaded tiindednded bl b DL 2L LR T L L LR T T TR R 2 2 g i r AN e ey

STUNY, NO, 019 DATET 01703784 o DATE DISTRIBUTED 12-03-84
SOURCE OF SAMPLE  SPIKED SAMPLE. ,
THBLE 1 SAMPLE 1 = TRACE METALS 3 X HNO3 D/A. TRACE METALS O/A.
13302 13999 230109 23011 233014 23999 24004 24009 24011 24302 2430
AL _EXTBL ALUMINUM Vv TOT. v _TOT, V EXTRBL VANADIUM CR TOTAL CR TOT. CR TOT CR AAS CR EXTBL
AAS DA COMBINEO ICAP D/A ICAP 292 AAS DA COMSINED GR FRNCE TICAP DsA ICAP 267. D/A AAS SE
LAB NG MG/ L MG/L AL MG/L V ME/L V MG/L NG/ v HG/L NG/L CR  MG/L CR  MG/L MNG/L
1 - - 2.160 . - - 2 1600 - 292 - - ‘-
2 5,588 3,58430 - - - ., - - ‘e - - +3500R
: e BN T e PEogafle = I 5 E U2
8 2,600 5:68’30 - ...‘ - * - «3500R - ¢ . -- o=
MEAN 2,6667 2.67 « 1600 «4000 +5000. o3 «000 «2920 «3000 2900 0,0000
ST NEY 115 0580 B:h8B0  f.8038  R:REBR 2333 §-9098 o33 0.0g00  olagop  elogep
REL STO % .3 3.6 0.0 0.0 0.0 7.4 0.0 0.0 0.0 . a.
SPIKE - - - - - -o- - - s - -
BGD - "o - - - - -— -- -- - -
% REC g 0 a, 0,0 0,0 0 0,0 0,0 0.0
ST BIAS .115 .095 0.0000 0.0000 0.0000 1747 0.0000 0.0000 0.0000 0.0000 0..0000
25003 25011 25111 25304 25999 26011 26111 26304 26999 27003 27009
MN TOT. MN DIG MN DISVO NN _EXTBL MANGAN, EE TOTAL FE oxggu FE EXTBL IRON co TOTAL CO TOf.
ICAP D/A TCAP 257 ICAP 258 aes 0 COMBINED 5X ICAP IEAP 0 AAS DA COMBINED GR FRNCE IEAP A
LAB NO MGZL NN~ NN MG/L  UE/L MN MG/L MN MNG/L FE MG/L FE MG/L HG/L FE  WG/L MG/L CO
1 2 lile -~ - - ,5“38 - -— «880R T LBRUORD = 1,000
2 - - - 280 «2800 - - 1.10 o 1.001 - -
3 .- -- -- .28 .2800 - - 1.120 t.ngo - - e
6 - . 250 - .- .zgon 1.100 - - 1.1000 - --
8 .- - . 253 .- .2530 - 1.070 -- 1.0700 1.2000 -
MEAN . 2440 .2500 .2530 - 42800 £2614 1.1000 1,0700 1.1100 1.0975 1.2000 10000
ST DFy 0.0000 0.0000 0.0g0g 0. 0000 .0173 0.0000 0.0000 014l « 0206 0.0000 0,0000
REL STD e 'Y [} . 6.6 0.0 0.0 1 03 1.9 L] 0.0
SEAKF - - .- - - - - - - oo -
4 REC 0 0.q:0 0.0 0.0 0.0 .;ﬂi o.n
ST BIAS 0. 0848 00888 0.0880  o.0baf L0148 0.00d0 0,0000 $014 «0206  0.0000 0.0000
27301 27999 28.0.09 28011 28301 20309, 218999 29009 29011 29306 29303
CO _EXTBL CORALT NI TOT, NI OIG NT EXTBL NI EXTR  NICKEL U ToT. CU DIG U EXTBL CU EX
AAS DA COMBINED [CAP D/ IEAP 331 aAs DA AAS FRNC COMBINED fab D/A ICAP 324 Eas:nx. AAS FRNC
LAa NO MG/L MG/L €O HG/L NI NI MG/L  MG/L NG/L NT  MG/L NI MG/L CU NG/L CU  MG/ZL H6/7L Cu
-- 0000 o1 -- - - 1.1400 269 -- == -
3 1,100 i:¢ Bo 1.140 -- 1,2000 - :,2&30 ‘ee - .293 --
| 3 1,070 aran -- 1350  Lr2600 -~ 1.2600 -- 350 029 =
i 8 .- b4 -- .- - 1.260  1.2500 - *ae - «2810
- MEAN 1.,0850 . 0740 1,1400 1.3000 1.2300 1,2500 1.2300 . ,2690 .2800 ,.zgoa o 8318
ST NEV 021 .0829 0.,0000 1e0:000 0424 0000 0616 0000 0,0000 = 0,000 0,80
. REL STD 51 9.7 ‘ 3. 0.0 . °3. 0. . "§£3 0.08.0 *T0.0 0.0 B ]
N SE{IKE - - - - - - - -- - - - -e
% REC 0.0 0,0 0.0 0.0 0.0 0.0 .0 0.0 0.0 _  0e0 0,0
& 8TAS . 0212 .0829 0..0000 0.0000 0624 0.0000 .0212; 0. 00.00 0.0000 0. 0000 0.0000

e obooe &M

G 1 1e BN HOOOO OFDO

~o
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PRAIRIE PROVINCES AND INTER REGTONAL QUALITY CONTROL PROGRAM

LR L LR LI DL LT T R T R e gy panpiy L LT L L L T X YT SRR N

STUDY NO, 019  DATES 01/03/84 S DATE DISTRIBUTED 12-03-84
SOURGE OF SAMPLE  SPIKED SAMPLE .
TRBLE 1 cady SAMPLE 1 = TRACE METALS 3 % HNO3 D/A. TRACE METALS D/A.
30009 30011 30111 30304 30999 38301 38999 42009 42011 azlbi 42999 48009
16080 a F0ap his INATSID ZNEXIBL ZINC L SRCEXTEL STRONT.  wO'TOT. KO TOf. AascoaSt  BoheTaco GRarCld
LAB NO M6/L ZN  'MG/L IN  UG/L 2N L HG/L ZN MG/L MG/L SR MG/L MO  MG/L MO  MGZL ucle ®0  MG/L gn
1 .305 - - - «+3050 - - ‘0._2500 - - Q.zonn .23.
§ - ;in = 38 Ig%gﬁ <400 4000 - . Eio 3,940 g;agia -
8 - .'- .302 -- :3020 - o-‘ - : ..- - ¢ - o
MEAN 3050 . .302 . «30694 ; ol 42000 9,0000 3,9400 5,7133 2380
ST DEV 0,0000 a:odBl 0: 3888 .35?? <3824 023883‘ 026008 03020 2:%000 0. 0000 2,84 o:uso
REL S¥D 0. 0.0 o0 . 242 0.0 Qe 0.0 0.0 0.0 Ve
ES‘I'KE - -- - - - - - o- - - -
% REC g, a.0 0.0 0.0 0.s 0 0.0 0,0 0.0 0,0 0,0 8,0 0,0
ST BIAS 0.0000 0.0000 0.0000 00?1 .0068  0.0000 0.0000  0.0000 0.0000  0.0000  2.8433 0.0080
48011 ' 48301 48309 %8999 56011 56301 56999 82011 8230 82302 82309 82999
i0aR033a KAERAUC D EXIRD CADMIOM b YO, 9 Exver gARIuN  LEAD Orc pe ExTal Rascsi® 28 ENICE EShdineo
LAB NO €O MG/ MG/L HG/L GO WG/LCD nosL’8a A& gGIL‘BA nest po.  RESL NG/L fesL Pe- R E 55
el - | -— - .238 - - - -= - 1,3900 e 1. 3900
2 - o240 -- ,szn% - - - - 1.3 0 Y - -- l:gfaa
3‘ - .230 - 02300 - 2.800 5.600 - ..3 0 - - ®
6 240 - - -2400 2,500 - <50 1,300 - - - 1.3000
8 - e <2300 .2300 - - - -- - .. 1.2800 1..2600
MEAN 2400 | 2350 «2300 +2356 2.5000 2.8000 2.6500 1.3000 1.3150 1.3900 1'533" 1. 3208
ST DFV 0. 0000 L0071 0.0000 <0052 .0000 0.0000 212 0.0000 0212 n.omog 0.0000 - 04
_ REL STD 0.0 3.0 0.0 2.2 0.0 0.0 8. 0.0 1, 0. 0.0 o3
ngKF - - - -- ‘- - - - - -e .o -e
X REC 0,40 0.0 0,0 250 0,0 Oy 0,0 0.0 0.0 0.0 . 0.0
ST BiAS 0. 0000 003 0.0000 ,0052 0.00d0 0.0088 2131 0.:00,00 $0212 0.0000 0.0000 <0630
. |‘
SA NPL = : « UNPR ' = ST Ce
TréLe 2 SAMPLE 2 = MAJOR TONS UNPRESERVED: STORE AT & €  MAJOR tons & Co
03110 0012¢ 00125 082011 62021 - 02041 02073 02074 02190 02290 02390 05105
BAUANG x CAYTONS  Amogc  COLOUR A wISUAL c  SPECIEIC TURS NPLATRIE COMBINED CoHBTAED Cosoines afuToaw
LAB NG NEQ/L MEQ/L REL UNIT REL UNIT USIE/ZCM JTU NTU geroonNg? ﬁsrs}cn J?U/nru H6/L
| 1 -1.940 A.1000 8.4200 .- - 925, 0 -— -- - 925,.0 - .
| ? -2.250 8.0216 8. 3900 5,00 -- 898.0 .20 -- 5.0L 492.0 020 .-
; 3 <843 8.5733 824300 -2 - af9.t .= - - a{4q,. - .=
| 2 3o11 8,550 8.0300 5.0L 2.0 lg‘alz’:g 24 - g'at a33:d K1 +070
6 -1eahd 83285 4308 - - Hin -~ 26 -= " ' ar0.n . -
7 - _ ~= .- 6.0 -- 155.-03 59 - tn.‘g‘. _ : -
8 -8.460 1 77,4500 8..8300: 5.0L - 903,0 .- 1.50R 5.0L : o U -
MEAN -1 7495 8.1325 8.416 0. 0000 888,8 2175 « 2600 0.0000 866,871 s 2720 07aa
ST, 0EY 3:4833 413 23880 B:BBBD  8:B030 43584 8183 o:0800 00000 38%#803  cia%0 02080
REL sTn ‘22213 'S .”1‘ 2,0 0.0 0.0 3'@6 78,5 0 0e 0 3..6 6‘.6 . W
g:‘fI]KE ) - - - - - - - f-- - a— - : - - - - ::
% REC 0. 0.0 - 0.0 7,0 0.2 0.0 0,0 0,0 0,0 0,0  0s0 0,0
ST siAs 3.8699 41280 .2536. 0,0000 0.0000 31,7409 .2158 0.00.00 0.0000 31.7409 01870 0. 0000
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LCATA SUMMARY

.PRMIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

STUNY NO. .. 019
SOQURCE OF . SAMPLE

AMPLE 2 = MAJOR TONS

DATES

01703784

SPIKED SAMPLE.

= UNPRESERVED -

05190 06104 06106 06107
BORON C OIS OR € 0OC IR C DOC UV
COMBINED IR /DIFF LV GO2EV GO2 EV
MG/L B MG/L MG/ NG/L

070 s 1.2 :

-- -- 2.0 -

.0501 3.000 pbd -

«g7 : o Qill: . -3 [

o:8088  3:8888  :3{3  §:9888

0.0 0.0 45, &

0.0 0,0 0,0 0,0
0.0000 0.0000 «6110 0.0000
07016 07021 07092 2710

TKN BLK  TKN BLK_ TKN NO3+N
0I6 AA° 2 OIG BERT GOMBINED . £ AA
MG/L N MG/L N G/L N MG/L

-- 15 .150 -

- - o121 -

4100 - <400 540

-- -- «200L -

« 4000 <1500 2237 +5400

0.00:00 0.0000 3338 0.0000

0"0 0‘.'0 R 6.‘6 0.0

0.0, DaO é:n 0.0

0. 00:00 0.0000 «1534¢  0,0000

07562 07590 07601 0760
AMMONTIA  NH3 METD TOT, N  YOT,

“AUT ENTA COMB INED uy AUT0  CALCo
N MGZL HG/L NG /L NG/L ™
28 . ) . oS- -

02 ,ZE;; .6600 -2

- 10000 (o) -= -

.- +« 0208 (“ ) - --

- .gfnn Cm -

-— .0%i0o - +B00L
0280 <0230 6600 - 0,0000
smnm% o0 +8300 0,000

Y] (5:247) e 0 0.0

0 C 0,3 9.0 0.0
0, 0000 L0131 g.0000  0.00d0

STORE AT & C,

13:9384
8.0

8337
*"2.a

0,0
«0191

DATE DISTRIBUTED 12-03-84

MAJOR IONS & C,

06153 06154 06290 06490
DIC UVIR C DIC AA DOC METD DIC METD
C02 EV  C02 PHEN couexuso COMBINED
MG7L C MG/L C NG/L HG /L
- 15 ) .
z: 329 o3l :8
1‘3 .D- ‘f' -83 ‘30 00
-- -~ 2. -
-- o= 3.00 13,00
13,0000 15,9.000 1,7500 14,0000
0. 0000 0.0000 713 1.3687
0.0 0.0 .
7.0 0.0 0.0 0.
0. 0080 0. 0000 09713 1.3687
07112 07190 505 07506
i, alaliz, nilior vl
NG/L HG/L 6/L
-- .5800 - -
se2  e80? 0070 =
.-- ¢ ¢ - .1 ﬂﬂL
= ‘!'i‘ - ==
TTRN 111 H =
- ‘. 6083 - -
5 . i g
13343 8388 ocBRER  B-888%
.6 5.. 0.0 0‘\.
i o S S
. 0269 <0351 0.0000 0..0000
0910:3 09105 09106 09107
DISCEOLR SPECELT ELROT  auiopor
MGZL F NG/l RG/L F NG/L
-w -- - ° ngw
- « 080 ey s
.-’ - 115 -
. 100 - o - -
-- «100L - - -
«1000 .0800 <1150 » 0900
0 0. 04000 0.000
0,040 | 0.0g09 -0g0g -00
0.0 0.0 0.0 0.0
0.08 00 0.0000 0.0000  0,0000
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PRAIRIE PROVINCES AND INTER REGIONAL GQUALITY CONTROL PROGRAM

A D WD W W A D D DD D W D WD D WD WD D UL W A DD DI WD W W WS PR R T2

STUDY NO. 019 DATES 01/03/084 DATE OISTRIBUTED 12-03-84
SOURCE OF SAMPLE  SPIKED SAMPLE.
TABLE 2 cotld SAMPLE 2 = MAJOR TONS - UNPRESERVED - STORE AT & C. MAJOR IONS & C.
itioiociilg
09190 10101 10106 10109 10130 10301 10390 10602 10603 10630 11102 11103
Gt BETIR LG RIY T PN Bl DAL TR0 wistigs, whOTS wlgly
LAB NO NG/L NG/L NGZL e iy nG/L UNITS GRITS NG/L MG/L NG/L HG/L NA NEIL‘
| 090 67,00 - -- 67,00 €.000 8.000 249 .0 -~ 249.0 .- 60,00
2 .080 6“.20 - - - 63020 8-2«.010‘ 6.200 - - - Badd - 60.000
z «080 63-60 60.50 - 23.%3 §.%sg 9‘553. - - - - ey
5 63460 - -- 93160 ;:osu 72850 - 273,0 273,0 .- 60,000
) ,? o170 62-10 - 7To.00 sg..og ,,o.gg'u T.ﬁgoo - : ggo‘g gsigqo $58.000 -
8 «100¢ .- - 65.00 HRY; j:358 7:3908 238.,0 - 85:8 - -
MEAN 3238 63-1890 5408 oL.g0ap  63.9239 7.9400 7.9400 243,500 265,267 256,560 . 58,0000 60,0000
ST DEV i . 4926 .0 3 .3 1515 545 7.97 6,8420 Ly 000 0. 000
REL -STD ‘15, 3 b 0.0 75, 3.32 e 1313 13% 8320 13.013 8 %8 ¢ 3.8
gggke -- : - - - - - ae .- - - -e --
% REC 0 = 0.0 0.0 0.0 0.0 o, 0, 2.0 0, 0.0 0,0 o
ST alas 0188 . 2,4924  o0.0000  3,5355  3.32%6 .15 asi8 70782 e.efkd 134818 0.0l80 ol oled
13105 11107 11111 11190 12101 12102 12106 12107 12111 12190 12303 16102
ans®B7k PR BRSO YCaRTEMS MAIWNeo BRLOTSS NRSFEL 4G DISEe UGsPESS. 1S,0I3Y0 MAcNesIu Me U o SIOZREAA
LAB NO NG/L L MG/L HG/L NA~ HMG/L. NG/L HG/L HG/L NG/L NG/L NG~ NG/L NG M0 R
" ww - - 60,000 - - - -- - 21,0000 21.00 16,800
% - ! - .- 6 u:,uzgn - - - 20.000 - 22:0’000 -- 16:'800
3 -~ | §7,600 - a7.400 - - 21.300 . - 21.8000 -- -
E - ; > o= ° 00 21.‘.00 (- - o= ->e Sé.zaaa o= -
8 ee - 52,600 Peb - - - .- 19. 600 1925883 - o
MEAN 62,9000 57,6000 52,6000 58,7286 21,7000 22,5000 21.8000 20.0000 13.6omn' zx.kgsr 2§.0808 1% 4089
ST DEV 0.000 0.0Q0 0. 3 0 8.0000 8.0000 1.0621 0848
REL STD <0303  0.0p0 ag08 3.2p08 chgld 0.0000 0.0009 ‘0.0 * V0. ‘75,0 *"0.0 *"s5.5
SPIKE . - - , - - - - - - o= - e
SoRec 0.0 0,0 0,0 1, 0,0 0.0 0, 0 2,0 0y N 0.0 0,0
fo . L, [ [} . 3 3 . ) [-9
ST BIAS 0.0000 0.0000 0.0000 3.2048 H2b3 0.0000 o.00d0 0. 0500 0.008% 1.088] 0. 0030 . 8485

ne. e e



| CATA SUMMARY
PRAIRIE PROVINCES AND INVER REGIONAL CUALITY CONTROL PROGRAM
STUDY HO. . 019 DATES 04/03/34 DATE DISTRIBUTED 12-03-84%
SOURCE OF SAMPLE  SPIKED SAMPLE.,
TABLE 2 iy SAMPEE 2 = MAJOR IONS - UNPRESERVED - STORE AT & C. MAJOR IONS & C.
14106 14106 14190 15406 15409 15413 15421 15430 16304 163 06 16307 16309
SI02 REA 'SI02 REA SILICAR P TOT UF TP BLOGK TOT P AU T P BLK TOTAL P SO4 DISS S04 DISS SOk DISS SO OIS
AUT MOLY AUT MOUF COMBINED AUTO ASC ASC AA TO SNCL DIG ASC COMBINED AUTO BA  AUTO MB AAN MBUF T C
LAB NG MG/L NG/L MG/ L MG /L MG/L P HG/L P MG/L P HG/L MG/L ‘ HG/L MG/L SO&
1 - - 14,8000 . - - <006L .0060L - 74.00 - -
2 .- -- . 0:000 - - pou 0050 72.00 - o= 74,00
3 - 14,530 14.5300 03 3oL - 3838 - :33§SL - - 73.80 .-
5 14,300 - 14,3000 *hes - - - et - 65.00 - -
6 -- -- -- .- .0100L -- - . 0200L 69.00 - -- -
7 - - - - - - -~ - - - 73.00 - o
8 15,000 - 15,0000 - - .0050 -~ .0050 - 75.00 -- .-
Fay, CUBE LR U2 LER O s o ome omm eIt Lz Thpm o Tpgn
Rcl S"l'l ¢ . : ° 0.0 ° ‘0.’0 * 3.8 * ’8.’3 .25f6 * 8‘0 ) 5.6 - g.g e 6.~ ¢ ‘3.08 * l&"
SE'I]KE - - - ow -— - - -e - v-- - -e
Y _REC 0,0 0,0 0,0 0,0 0.0 0,0 0, 0.0 0.0 0,0 ‘ Iy’
ST aTAS 4950 o 0.0000 .6584  0.0080 0.0000 0015 0.0889 .0015 2.1213 4.5735 o.paha 0.0828
16399 17203 17204 17205 17206 17208 17290 1910:2 19103 19107 19111 19190
S04 CL DISS CL 0ISS CL OISS CL DISS CL DISUF CHLORIDE K DISS K DISS K DISS K DISSVD K
COMBINED AUTO FE  AG TITN fon EL PRE AUTO PRE AUTO COMBINED AAS PHOTO LI PHOTO UF ICAP 766 COMBINED
LAg NO HG/ L NG/L HG/L 7 MG/L MG /L NG/L MG7L K MG/ L MG/L /LK ne/L
T B V- |t IR 1Y R '
3 73080 o =- 2- - 1£9.40 153230- = Se= 36.200R
5 65.. - - -- 190,00 - 190.d0 -- 18.900 -
9 9;«9, 88 - 198.00 -- - -- 198 .00 17,000 - -
ysmv 19“.80 - -- - - 1?‘0'60 22.5‘00 hatnd -
v 8 75.00 -- .- .- 210.00 - 2i0.00 .- - -
MEAN 71,6143 194,900 198,000 200,090 200,000 189,400 196,743 19,7500  18.1333 94488
ST OEV 3.5225 albls 8.0g08 0.0000  14.iy21 0.0000 7.8016 . 8891 . 709! o
i REL STD ‘o 01 | .o e. o1 0‘. 3. 19.7 3‘.; A;n.o
SPIKE -2 -2 P -t i M -2 22 84 ity -
ST nfas 3,5225 c1bik 0.0000 0.0000 14.1421% 8.0000 7.00i8 3.8831 7933 0. 0888 0.00d0 2.26%5




' CATA SUMMARY : . .

PRAIRIE PROVINCES AND INTER REGIONAL GQUALTITY CONTROL PROGRAM

T D I W D - D R D B W W G S W WD R G P D R A D AR D TP D D S T W S e w a

STUDY NO. 019 - DAYES 01/03/84 DATE DISTRIBUTED 12-03-84
SOURCE OF SAMPLE  SPIKEQD SAMPLE.e '
TABLE 2 [end)  SAMPLE 2 = MAJOR TONS = UNPRESERVED - STORE AT & C. MAJOR TONS & C.
20100 20101 20103 20108 20110 20141 20190 '
CA OIS C CA DISS CA DISS CA DISS CA DISS CA DISYD CALCIUM
<4CAHARD TITRN ED AAS SAs UF  AAs AUTo [cap 3is COMBINED
A MG/L CA  WG/L NG/L 7L MG7L NE/L CA  WMG/L CA
% - - - - 2 g,égg - 2,;1-, ;ﬁsg
3 =< - Pt 67,100 = - S100
z. 67 0660 T4, 0000 -- .-- - - ?é.ggg
7 et - 73.60 - - -— 93:550;0‘
8 - ea - - - €3.00 632000
S TR RN UGS T comw o oupm
3 . . X . +U00 . X ‘00000 4.0
REL STO §? 8% . 0808 0,0 1.1 0.0 0879
SPYKE -- - - - - - -
RoREC 0.0 0,0 0,0 0.0 040 0.0 050
ST B8IAS 0.0000 0.0000 0. 0000 0.0000 7071 0.0000 w0930
. TRBLE 3 SAMPLE 3 = TRACE METALS 0.2X HNO3 S/E. ‘ v TRACE METALS S/E.
13302 13305 13306 11999 23009 23011 23302 23999, 26004 26009 24011 24303
| AL EXTBL AL EXTOL AL UFAAS AL UNINUM y_Iot, v 10T, Y EXJRBL yANADIUN CR'TOTAL GR TOT. ~CR 1Ol G EXTot
AAS DA ~ AAS SE SE OX/EP COMBINED ICAP /A ICAP 292 SE PML .6 COMBINED CGR FRNCE XCAP D/A ICAP 267 AKAS SE
LB NO MG/ L MGZL AL  MG/L AL  NG/L AL MG/ MG Vv HG/L NG/L V  NG/L MG/L CR* WS/L GR™ NG/L.
1 -- - (] L0740 o1 '
! 2 -- . 0:350 « 74 . o‘}?o <013
3 -- 0240 - <0240 -
.- - - 0820 -
8 «200L - - 2000L(HoL) --
S TR VR 1 ST+ L ¢ R4 N
REL STD e B -3¢ ‘"o, éﬁi} o,
PIKE - - ] - - -
8oRe ¢ 0, 0,0 0, 9, 0.0
ST BIAS 0.0000 .00%3 0.0000 <028 0. 0000.
24999 25003 25011 25111 25304
| CHROMIUM MN TOT, N 0TGN DISyD WN EXTaL
| COMBINED ICAP O/A ICAP 257 ICAP 258 AAS DA
LB o HMG/L CR™  NG/L MN  MN NG/L  UG/L NN  MG/L
| 1 ) 160 .01 - - -
S - TR
6 ca1an. - L012 I <020R
1 8 ity I 2 J030L :
T 1 IR S B Y
REL STD “15:%  0-0p0p 0.0 *5.0 *"0,0
SP IKF - - - - -
ol R R - P
ST BIAS fisd 0.0888  o.of8d a.0088 0.0888
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CATA SUMMARY

PRAIR[E: PROVINCES AND INTER REGIONAL GCUALITY CONTROL PROGRAM.

Eeded b KL 2 B2 R R L DL P EL TR LE ET EET E  TE T Y Y T

STUNY NO. 020 DATES 01/04/84 DATE DISTRIBUTED 12-03-84
SOURCE OF SAMPLE  SPIKED SAMPLE ,
TABLE. 3 wd' SAMPLE 3 = TRACE METALS 0.2% HNO3 S/E. ' TRACE METALS S/E.
27009 27011 27302 27999 28007 22009 26011 28302 28309 28999 29009 29011
0 TOT. CO DIGC CO EXTBL COBALT NI TOTY NI TOf. NI DIG NI EXTBL NI EXTR  NICKEL cy Tol, ~ cu 0I¢
ICAP D/A IEAP 288 AAS SE COMBINED AAS FRANC YCAP D/A TCAP 231 AAS SE AAS FRNC. COMBINED asgp 8" '{cap 2
A8 N MG/L CO mEsL CO  MG/L NG/L CO MG/L NI MG/L NI N MG/L  MG/L NG/L NI 'MG/L NI /L Cu 6/L CU
1 <010 - -- £ 0100 .= 011 -~ -~ | - o 5{10 «009 --
2 - - -a- <0130 «0140 - - - - ol 20 -e -
3 -- i .0120 c0120 - .- T .0120 - 'n%ug - -
8 -— e - :3“% - - et - .013 *0130 - e
EAN - 01 L0110 <0120 L0111 <0140 0410 : 120 .0130 012 0030 0g0
T OFV ot 0088 020380 o:B3E0 0011 0c088)  o:0888  o:B188  o:BER o iR (085%  oc00%8  8:8 o§
EL,]S'{D 0,0 - 0,0 0,0 10.0 0.0 0.0 0. 0.0 ° 10,2 0.0 .
E[I,ke - - - - - - -a .- -— - :: ::
CREC . 0.0 0.0 0.0 0,9 0.0 2.0 0.0 0.0 0.0 0,0 0
T BIAS 0.0000 0.0080 0.0000 ~0011 0.0000 0.0000 0.0000 0. 0080 0. 0080 .0013 09,0000 0. 0000
)
29305 29309 29999 30009 30011 30111 30305 30999 38301 38999 %2009 2011
CU EXTBL EXT COPPER T0T., 2ZN TOT ZN DISVD ZN EXTBL ZINC SR EXTBL STRONT. MO YOT. MO TO¥.
AAS SE AAS FRNC COMBTNED ICAP D/A Icap 213 BSAP 314 AAS SE COMBINED AAS DA COMBINED ECAP 074 P 202
LAB NO MG/ L CU NG/L CU ME/L ZN  ME/L ZN JLIN  NG/L NG/L ZN  NG/L HG/L SR /L MO L WO
'_ 1 - - - ° - - - - -—- 013 L X 3
2 0120 = 3238 «327R - s i, <:%%%Eg> = 5 .01 b
6 ‘e - c - 012 - e <0120 b= ‘Teat -- <038
8 - .0180 C - - <014 - <0140 - - . -e
NEAN . 0125 .0180 L0130 0.0000 .0120 01640 00130 <0130 +1500 +1500 00130 1) 5
T 0gV . 0007 0.0000 . 0037 0.000 0.0000 0.0000 0.0000 . 0010 0.0000 0.0008 0.0000 0,080
EL STOD . - 28.8 s 0, . 0.0 7.7 0.0 (2 0.0 (]
E[[]KE - - - - - - - - - - :: ::
REC 0 0 0.0 ] 0.0 0e0 0.0
T RIAS .0369 0.0580 .0039 o.nﬂbg 00884 0.0080 0.0000 .0010 0..0000 0.0000 0.0000 0. 0000
42999 4800 43011 48302 48309 48999 56011 56301 56999 82014 8230 82309
MOL Y80, co;ro?. ¢ Yol CD EXTBL CD EXTR8 CACMIUM BA TOT. BA EXTBL BARIUM LEAD DIG PB EXiBL PB ExJnE
COMBINED TCAP DA  ICAP 238 AAS SE GR FRNCE COMDINED 5X ICAP  AAS DA COMBINED ~IGP 220 AAS S GR FRNC
LB NO HG/L MO MG/L €D CD MG/L  NG/L MG/L CO  MG/LCD MG/L BA  MG/L NG/L BA MG/L PB  WG/L MG/L PB
; . 0130 012 - - - 0120 - - - - +0130 --
g - - .- _gj_ég - .g%fg - 6';0L EEOL - o igg .-
A 0350 : 011 012 = 1% .a35 o2 ‘o . 010 e =2
8 - - - - <0090 +0090 - - - - - - «0080
EAN <0242 0120 L0110 01185 . 0090 0110 « 0350 0,:00:00 « 035 <0100 00113 .aas
T ODFV 0156 8..04000 0,00 ) 0.000 +001 0.0000 0.0000 0,0000 9. 0000 0015 0 ag
eL St % 3° §° 5 S g 0008 0398 0. *"0.0 ‘13, *"0.0
PIKE Rk - - - - - - - - - - - - - -
O Rec 0.0 ' 0,0 0.0 .0 0,9 0,0 0,0 0.0 0.0 0, 040 ™
ST alAs .01%  o,0000 0.,0000 . .0007  0.0000 0012  o.0080  0.00d0  .0.00D0 o;pmig 008 0. ofdd



0N

STUDY NO. . 020
“SOURCE OF SAMPLE

SAMPLE & = MAJOR IONS = UNPRESERVED - STORE AT & C.

TABLE 3 (ond) :
82999
LEAD
COMBINED
NG/L PB
LAR NO
1 :
2 «Ul '
3 c0f1p
6’ .
8
MEAN « 0104
ST DEV 103
REL STO 17,5
SPTKE -
S50 c 0.0
ST BIAS . 0018
TheLE o
00110 00129
IONIC UM OF
BALANC ATIONS
. LAB NO :
Ty -.090 - 5,100
2 27 5.7320
5 -+825 . 5.1143
3.78 7
¢ 32008 &:0888
8 -2,.560 5.4500
MEAN 6887 5.696
ST DEV 2.4669 .,395
REL STo 35s., 6.3
SPIKE -- .-
ReC 9,0 Qa0
ST BIAS 2,488 3543

N FZoN

8
5 lggh
8:8318
5. 7300
gtit
b 3.8

0,0
.2138

DATES

PRAIR[E ‘PROVINCES AND

ELE L L P L LR T

01704784
SPIKED SAMPLE.

SAMPLE 3 = TRACE METALS 0.2X HNO3 S/E.

0:2011
COLOUR A
REL UNET

5.0L

S.0L

2:3.

§:8333
9.0

0,0
0.0000

cown
wove

e N BEUMNOMOM mZMN

CATA SUMMARY.

P LT LT S

~
o0

1] :%g:ua:ﬁaéé: WAV

CGBONFHNEN OO0

INTER REGIONAL QUALITY CONTROL PROGRAM

DATE DISTRIBUTED

12-03-84

TRACE METALS S/E.

MAJOR IONS & C.

02190 02290 ‘02390 05105
ChDf, Sgfonp [imsiors Mo
REL CUNT USIE/CK J?UIN”&! MG/L

- 62‘,“} - eow
S.0L ‘6%0.0 .20 haind
;- L 628.3 - ;;0
st Bhch {1 -8
0.‘ A o
L <D e
i GnE g f
Tt T0.0 83ed [ S |
040 0.0 0,0 s
o.00b0  1s.8538 . 0989 0.0888



' CATA SUMMARY

cececencavwon

PRAIRIE PROVINCES AhD INTER REGIONAL QUALITY CONIROL PROGRAM

STUNY 'NO, 020 DATEST 01704784 DATE OISTRIBUTED
SOURCE OF SAMPLE SPIKED: SAMPLE

12-03-84%

TA&E Y Catll) SAMPLE 4 = HAJOR TONS

= UNPRESERVED -

STORE AT 4 C.

MAJOR IONS & C.

05106 05190 0p101 06104 06407 0€151 06152 06153 06154 06230 06490 07010
BORON F  BORON COISOK C 0o IR C DOC U ¢ CIC IR .OIC IR DIC_ UVIR C DIC AA DOC ‘HETD DIC METD N TKN
AUTO AN CCMBINED TR /DIFF Uv GO2EV CO2 EV corau UV COZEV C02 EV €02 PHEN COMBINED COMBINED AUTAN
Las NG MG/L. B MG/L B MG/ L MG/L MG/L C MG/L MG/L C MG/L C NG/L. C NG/L. NG/L NG/L
1 - - - - 21.60 - - .- 191 21.60 e
3 -- -- - 20,7 - p— 16.2 -- - 20.70 B .808
g - «080 - 5%&3 -- - - 16.0 = 20,00 Be: --
8 051 «050L 23,000 - - 17,000 : .- 5&:83. 17,00 -
MEAN 0,0000 .0800  23.0000 20,5667 21.6Q 7. i 6.2000 16.000 19. 100 23.2600 0750 .
ST DEV . 0.0000 0.0000 .0.000 ‘0.5132 b:088% ¢ 3333: 10.30&n 3.3383 3_5338, '1.%535 112«175 n.ﬂﬂﬂﬂ
REL STO 0,0 .0 0. 2.5 0.0 0 0.0 0.0 0.0 5.3 . Bed 0.
gg'[’KE - - - - - - - -v- -— - oo
% REC 8 0, 0,0 00 0e0 0. 0. 0.0 0. 0.0 0, 0.0 0,
ST BIAS 0.0080 0.000 0.0000 5132 0.0080 0.00d0 0.0000 0.0080 0.0000 1.,1305 1.4175  0.0000
07015 07016 07021 7030 07109 07110 97114 07112 07190 07505 07506 nra;s
TKN DIG TKN BLK_ TKN BALK  TKN NO3#NO2  NC3I#NO2 NO3+ND2  NO3+NO2  NO3¢NO2 N NH3TOT N nnsros N N n;s
AUTOAN EG AA DIG BERY COMBINED £ AA HYD AAZ CD DIS SPEC UF ta CO COMBINED AUTOAN agn ELE ’25"““ 0
LiB NO MG/L N MG/L N MG/L N HG/L N MG/L N MG/L N HG/L N NG/ NG/ L /L /L ne/L
- -- . .780 - - z.oan -- z 0800 -— - -
5 - - 10 - - 2,000 - - 2: o'ﬂoo - - o=
3 - - -- .503 - - - 1.890 1,8900 « 0350 - oo
g - - .o - g.. ggg - - 2.0000 - +100L -
6 -- +9.00 -- .900 2,200 *em - 2.5m0 5{3§83- - .- .-
8 900 - -- 900 - 2,100 - *es 3:3308 - .- +040
ST DEV 0. 000 o:0888 020888 8;23 35858 223373 33888 41 4389 ocBled 8. ﬂnou o 3483
RFL STD . 0.. 0. 0. 0 ° G0 12 3 546 0.0 0 [ 2
SEBKE - - -— - - - - - , - ] -- ow
% REC 0, 0.0 0, Ts 0, 0s 0, 0. g, 0.0 0. 0
ST BIAS o.oobg 0.0000 'o0,0ad0 .0323 u.noﬁﬂ .o«ig 0.0000 02546 «1159 0..0000 0.0000 0.0080
07557 07562 07590 07601 07602 07651 07690 . 09403 09105 09106 09107 09108
AMM OIS  AMMONIA NH3 METD TOT. N TOT. N TOT NF TOT N FLUORIDE F DIS UF F:DIS? FLUOR F_ F DIS(F)
INPHENOL AUT EDTA COMBINED gg AUTO  GALCO. UV AUTAN COMBINED DIS COLR SPEC €L EL PO AUTQ POT  SPEGTEL
LAB MO MG/L N N MG/L NG/L G /L AG/L N MG /L MG/L MGZL F  HG/L NG/L F Mo/L G/L
1 - <02 « 0280 - -e - - - - - 4,08 e
3 - 028 28 2.6000 - - 2.6000 -~ 1,100 - .- -
] ST ey m D pagy = & R 0% e
5 .. oo,o - :3"70 "“-) - - :“80 -— -- -." 1.500“ -e o
[ ° 0[. 0 - o 04 00 - L me —-— - 11080 - - - -
8 -- S 0400 - 3,000 - 3.0000 - 1.150 - - .-
AN 0235 . 028 . 0300 2 ,6000 3.0000 2.3400 2.8C00 1.1000 1.1250 +0000 $e080 o300
ST DEV < 023:; ‘osogop . 0n00 0. 000N <1980 <2328 0.0000 0354 °8°8 vtzaﬁﬁﬂ b 438
aggkzmu /99, S 0,0 <§ﬁf§> 0,0 4,0 8.5 10,1 . 3.1 0.0 2:
BGD S - -- - - - ot - - - - -
% C . 0 ; 0. 0! 0.0 040 0. 0.0 0.0 - Da0 0.0
STREIAS .0333 umosﬂg, ;0133 0.08¢ﬂ n.unwﬂ .rqmﬂ .2828 0. 00 00 0354 000008 0.0000 g.00d0

v L e N el

e e -



/0

12-03-84

MAJOR IONS & C,

‘DATE DISTRIBUTED

‘CATA Stnnégy
UNITS

01704784
STORE AT & C.

DATES
SPIKEDN SAMPLE.

PRAIRIE PROVINCES: AND INTER REGIONAL GUALITY CONTROL PROGRAM
= UNPRESERVED: -

20
E

0
SOURGCE OF SANMPL

STUDY :NO.,
SAMPLE & = MAJOR IONS

TRLEY eadd

e o
IR XXX
TR XEE)
[ *

[.-d
R -

186,0

3

iegiy

36

AuTO

4.6
NG/L N6

193,060
89313

0 AAS

199,433
«9815
:5

- 33.600

g

o0e | jas
- [
LX) ®
- o
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O e § oD
N 1o
NS o
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00 o
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80“ o0
=) o
[ [
(-]

oo -]
O e | ©
oo ) | oo
oD N -
* & K]
-2} [
N
ooo o
20 e “ (=3
CEIRK-=]
-1-N o
L g hd
o (]
N
Qo o
DS el ) o
oas) | oD
o a
o L]
-“e o
L]
~ o o
6110.“ [l
DNt oD
[0 -4
s e b4
N
~
S [T,
o e) ¥ Ny
OO o
nwm ]
L ) L]
~eo ~
”
] ao
S et O
Soo ) 1o
U-X -} (-]
o L4
Mo [
L] -
S oa o
D e) | O
OOl 1oa
oo ]
e .
o6 (-}
==} [-1-1
OD el ) O
SOo ) 1o
4} =2
X °
o0 o
k4
[=} 7]

> <
Wi O
ZC ¥ e
o LOQ&
Wikt tl
b 4723711 7 ]



CATA, SUMMARY

PRAIKIE PROVINCES AND INTER REGIONAL QUALITY C:ONTROL PROGRAM

uny

ST NO. 0200 OATEL 01/04/84
SOURCE OF SAMPLE

SPIKED SAMPLE.

TABLEY catd SAMPLE & = MAJOR LONS - UNPRESERVED - STORE AT & C.

14106 14190 15406 15409 15413 15421 15490
SI02 REA SILICA R P TOT UF Tp BLOGK TOT P AU T P gLk  JOTAL P
AUT MOUF COMBINED AUTO ASC ASC AA TO SNCL  DIG ASC  COMBINED
a8 NO NG/L HG/L MG/L L P NG/L P MG/L P HG/L
é - 1.3003 - : .- b 006 .ggg%L
-— , - - 0020 - ol
-3 «940 - -—- .0016 .- 0016
6 -- * e - «0100L - - «0100L
B -~ 1,1000 - - .0010L - . 00100
ME AN 4 1.1280 .0002 «0000 L0018 0.0000 <0018
ST DV 023088 <1348 §: 3933 3:380% . 0.0000 <0003
REL. STD 0.0 11. 0.0 . 15.7 0.0 15,
SPIKE - - .- - - e -
8GN == zZ how -: -: e -
% REC 0,0 0. .0 a, 2,0 0,0
ST BTAS 0.0000 .1339 0,0000 0.0000 ,0003 0.0000 .0003
17203 17204 17205 17206 17208 17290 19102
CL DISS CL DISS CL DISS GL DISS CL DISUF CHLORIDE K OISS
AUTO FE AG TITN  TON EL PRE AUTO PRE AUTO COFBINED aas
LAB NO MG/L NG/L 6/L NG/L. NG/L NG /L MG/L K

1 58, - - - -

? 8.20 p s9.00 a: % =

3 - - - - —14q -

2 - ! 58-60 - 57..00 9' i, gia

- 8. - . oo &,

7 57.00 - - , - - §7 .00 :

8 -— - - 57,00 - 7200 hp
EAN 57.5000 58.0000 59,0000 »0000 0,0000 57.6 15.6000
T DEV :;331 8:0000 ;0000 55:0000 0.0000 :a?g; z.fezr
€L STD 1.2 8.0 0.0 000 o’o‘o 1.'! j"os
El{KE . P - ' --. - - - -

REC 0,0 0,0 0.0 0.0 0,0 0.0 0,0
T 8IAS J70h 0.0000 0. 0000 0.0000 0.0000 «8165 2.2€27

'DATE DISTRIBUTED

106. 00
109,000
4.2426

0,0
4.2436

12-03-84

MAJOR IONS & C,

16306

S04 DISS
AUTO M8

112,00
107,50
ia.88
111, €25
2.8687

6

16307 16309
S04 DISS SO4 OIS
AAN MBUF 1
MG/L NG/L SO

= 2,00

109.90 12,0
139393° 1ﬁzﬁngo

<0398 - 0393
310 Efn

0.0000 0.00d0

19111 19190
K DISSVD K
ICAP 766 cgnaxusn
W6/t K NG/L

- 15,500
- 116.,0110'83
- ii’%no
:

14,200 3% e UL

1:.§pgo 12,2337
¢ '8'098 * ;o
B .08
0.00b 1,172

5
g

wkes SR 2
SO~ DN D

0% o0oe e o0

0w
-
- 4
m
[~ ]

-
NIES  papabsph  papape G
o2
1]
Nae

o NN SamWMI VoS
OO monn oo

24,0000

24,0000
0. 0000

o. bt}



CATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUﬁLITY GONTROL PROGRAH

STUDY NO. 20 DATES -~ 01/04/34 : DATE DISTRIBUTED  12-03~-84
SOURCE OF SAHPLE SP[KED SAMPLE, : i )

77M94§  (d) SAHPLE 4 = MAJOR TONS -vuupwsseaveq - STORE AT & C, . MAJOR IONS & C..
20101 zafox 20108 20140 20111 20130
CA _DISS ~ CA DISS CA DISS GA OISS  CA DISVD GALCEUM
v TITRN ED AAS AAS UF AAS AUTO ICAP 318 cgrexnen
> LAB NO HG/L NG/L MGZL Me/L MG/L CA MNG/L CA
, é - - - gg, gg .- zig-, 000
] S 26 5550 : =2 28,000 To- = gg:8§§'
: 6 e’ -— - - - zj..':ﬂ;u_;a_
7 .- - 28400 - - - 248,000
S8 - - .- -- 23.80 23.800
MEAN ‘26,8000 28.0000 28,0000 25.5000 23.8000  25.9429
ST DEV 0.0000 . 0.0000 a.0g09 $7971 0,0000 1.7339
REL STD o 0 b oﬂ Qe e 8 8
SP‘[ KE -a - T e ->- - -
°ReC - 0, 0+ 0 w0 0,0
ST BIAS ﬂfﬂgﬂg  a.0088 0.0888 - s o.008d 1¢7339

RESULTS RECVD YRHODY

LA 1 84705715
, Lag ¢ 8470472k

LAR 34703750 84705710

LAB & 847057 08 ,

bag ¢ Re703538 suruss2t
' taa‘ 7 56/33133

LaB 8 84705703

2 3
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This report

summarizes the PPWB interlaboratory quality"

control studies 21 and 22, for the imonths of May and June, 1984.

These two studies dealt with medium and low levels of trace metals,

major ions, nutrients and physical parameters.

Sanple Particulars

Two samples

refiaining parameters.
parameters:

PP 21 -

PP 22 -

Data Analysis

were for trace metals and two were for the

The four samples contained the following

Sample 1 - 125 mL, D/A* of trace metals
(3% HNO3).

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

Sample 3 -‘1 L, S/E*  of trace metals
(0.2% HNO3).

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

at 4°C.

Routine analyses performed by each lab were reported on the .

report sheets submitted with the PPQC samples. All of the reported

* For definitions see Appendix I.




data, combined data and their resulting statistics are presented in
Tables I-4. This is the final summary report. Preliminary data
summaries were sent to the reporting labs to provide iﬁmediate
notification of anomalies; These summaries were sent on June 27 and
Sept. 17, 1984. The last set of data was received late - Sept. 10.
To rectify any errors in compilation of data summaries, the labs wete'
given three weeks.

Data for each parameter were accumulated under a mixed
(or combined) method code ending in either 90 or 99. Under fhéSé
codes, data for each parameter were combined for statistical

comparison.

Performance Indicators

Deviant results, those greater than 102, are circledv in
Tableé-leﬁ, and a % deviation ftpm the mean is noted in the gbmﬂgﬁﬁg.
Flaggea results, those with an R or L, are not used in the stafiStiqall
calcﬁlations; Performance indicators were fully explained in the

previous -report dated August 7, 1984,

Comments on Lab Performance

High coefficients of variation (incomparability) were

observed for DOC and ammonia low level analyses.



‘Lab

Lab

Lab

Lab

Lab

Lab

Individual lab deviations are listed below:

a low bias for Cr, -22%

a high result for Pb by DA, +17%

a low TRN result, -19%

a reieét&ble* result for Ni by DA, NH3, and F.
a low result for Mn by SE, -15%

a high result for Ni by SE, +32%

 Total P slightly high at the Detection Limit (D.L.)

no deviant results
a high result for Zn by DA, +34; Cd by DA, +34%

a high result for V by SE, +38%; Mo by SE, +30%

-}

high DOC result near the D.L.

[+

rejectable alkalinity result.

rejectable result for colour, and two for D.I.C.

]

a high detection limit (HDL) for NHgj.

" a high result for F, +18%; Ca, +12%

erratic¢ results for ammmonia, +100%, -70%

a rejectable result for DOC.

a high or low result by DA for Cu, +35%: Mo, +44%; Cd, =29%;

and Pb, -17%
a high SOy result, +11%

a low F result, -13%




- a rejectable result for Cu by SE
- two rejectable results each for nitrate-nitrite and pH.
- an HDL for TKN?, NH3?.

Lab 7 - a high result for nitrate-nitrite, +10%

Lab 8 a high result for Cr by DA, +25%; by SE, +38%

- a rejectable result for Pb by SE

- a high result for DOC, +64%; T.N., +10%

an HDL :for TKN.

"PPWB average number of anomalies per sample is 2.

* Reiectable by Grubb's procedure for statistical calculation.




Appendix I

‘Definitions of Types of Metals Analysis

. D/A - Direct Aspiration

without sample prétreatment. samples are aspirated by Atomic
Absorption Spectrophotometry (AAS) or fnductivgly Coupled (Argon)
vP1asma (ICAP or ICP). Standards should contain the acid equivélent of

the sample.

2. S/E - Code for low level analysis.
| Analysis is presently carried out by one of the following
methods:
1. SO1Ventvextraction sample concentration followed by AAS.
. ,Digeétion éﬁd cohcentration'of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP,

Hw N

Graphite tube (flameless) AAS.
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DATA SUFMARY &
PRAIRIE PROVINGES AND INTER REGIONAL QUALITY CONTROL Paocakn
TABLE 1 stuoy wo. 021  DATES 01/05/84 DISTRISUTEDT 01/05/84
SANPLE = 1 SPIKED SAMPLE. TRACE METALS D/A.
28301 26994 28999 2910109 29011 29111 29306 29998 29999 30009 30111
NI EXTBL - NI NICKEL Cu 10T, CU DIc CU'nIsvw CGU EXTBL CU COPPER IN 10T, zn;c%svo
AAS DA ICP O/A COMBINED ICAP D/A ICAP 324 ICAP 325 AAS DA ICP D/A COMBINED ICAP D/A ICAP 314
LAB MG/L MG/ L NI MG/L CU NG/L CU UG/L Cu MG/L NG/L CU MG/L ZN: UG/L ZN
1 -- -- ? 0.037 -- -- - - 0.037 0.054 -
5 0:50 21 0,50 - -: .- 0:02 out 103 T =
. . . « 30 - -- - ‘e 0.0 - o
6 -- -- 0.26 -- 0. 062 - .- P e 2 - 0. 045
8 - - 0,27 -- - .05 -- <= .- 0.06
MEAN «2900 +2700 2775 +0370 <0620 «0500 «0400 0410 0540 o0
STD. NEV. 0141 -- -4171 - < -- 0141 ‘e = W1
REL. STN, 9 .- 6. .- - .- 3. e - 20,2
DES. VAL. - - - - - - - - - . -
3c304 30998 30999 38201 38998 18999 4200 42011 . 42301 42998 42999
ZINEXTBL  ZN ZING SRTEXTBL SR TRONT . e §or. bo th . MO EXTBL MO Y80 .
_ AAS. DA ICP D/a COMBINED  AAS DA ice osa éonarueo TCAP D/A ° ICAP 2082 AAS DA ICP O/A E%ne?aeo
LAB MG/L HG/L 2N MG/L FG/L SR HG/L MO MG/L MO MG/L HG/L MO
1 - - .05 : - - e ‘e - - -oe 0.822
2 0.06 = 2:884 z: :: = 0.822_ : iz : -822
3 .08 . 055 208 © 0,18 17 0.18 - .- 1.02 289 q
6 - P . - .o - - 1.7 -- - Cl.7 %
8 - - + 06 - -e - - - Y. -- Y
MEAN . 07C0 .0550 . 0568 .180 A7e o1 .8220 1,7000 1.0200 «8900 1.1807
© ST0. DEV. J0141 -- 10129 L300 LIt 1800 a2z fee - - <4605
RELe STD. 20,2 -- 215 -~ -- -- -- -- == .y 39.0
DES, VAL, - -= - - - - -e - - - --
48009 48011 48301 48998 48999 €6011 56301 56998 56999 82011 82111
T Bhe B Reon  BRbw B fere @7, M Ui'ag B
LAB MG/L CD MG/L CO MG/L - HG/L (O NG/L BA MG/L T MG/ BA MG/L P8 - HGZL PB
1 © 0..042 -- - -- 0,042 - ‘- .- - - R
‘ 2 - . .- 000‘0 . - ] -- - -a o= - - - -
! .3 -- S ee 0.06 .« 0:28 b= e 048 46 Q.48 . ee -
| 6 -- 0,032 T e Gem 032 " ®  0.44% - -- Dol © - 0,25 -
| .8 - P 0..05. .- N3 o - - - - B aw 031 .
| MEAN <0420 .0322 <0500 . 0380 468 « 4400 4800 . 4606 « 4600 42500 «3100
| SIDO;DEVO ’ : .- - « 0100 - +«0i1 (6 - - - : - 0283 . - -
: 35%” VAL, - == 2010 -~ 23, - .o = 6ol , == Bty

VAL - . . -

“r

. o<



DATA SUMMARY. X
PRATRIE PROVINCES AND INIERfREGIONAL QUALITY CONTROL PROGRAM
TABLE | STUDY NO. 021 DATET 01/05/84 ~ DISTRIBUTEDS 01/05/84 _
SAMPLE = 1 SPIKED SAMPLE. , : " TRACE METALS 0/A.
01 82302 82998
PB EXTBL PO EXTOL P
, ‘0A AAS SE ICP O/a
LAB MG/L MG/iL :
q -- 0.350 --
2 0.30 - -
3 0 . 28 - 02 8
[3 - - -
8 - - -
MEAN «290 .3500 «2800
STD. DEV. .0140, =< --
RE‘. . SID’Q 09‘ - -
" DES, VAL, - - -
‘SAMPLE = 2 MAJOR IONS 4 C.
TAbLe L | |
00110 00120 90125 02011 0202 L2061 2073 0207 4 ,EZten - 02290 _gzze
TONIC SUM OF SUM OF - COLOUR A VIsukL ¢ SPECIFIC guna TJURBIDTY, oL OR oNpuCcT URBIOTY
BALANC %  CATIONS ANTONS OMPAR SN COND 25C _INPLMTRIC - COMBINED SOHBLNED COMBINED
LAB MEQ/L MEQ/L REL UNIT REL UNIT USIE/CH JTy NTU REL -UNIT U S/CM JTU/NTU
1 o249 B.01 8.0 -- - $06. S .- ‘ 906, ’ -
2 o7 - - 5. L -- 280, 0.1 .- - 880, LIRS
3 S =0, 8.027 8.154 : - L e 89546 e - 895 .6 -
) ‘ - g T s ‘ <= 10+ R 888, 030 -- 888, Bo
5 0«9 84218 3,062 5. L L - 663. 0o 10 -— B X T 883, Be XY
6 -~ . 8.4 - - 870 T T . 0.20 ~ 876. .
7 - - -- 2. - G18., 0.2 L - 2. 918. 0.2
2.79 8440 7.94 5. L o = 899, ‘ -- 0.20 8« L 899, 0e2¢
MEAN BA62 8.2110 8.1212 2.0000 10,0008 893.2000 1750 . <2000 640000  893.2000 «1833
STD. DEV. 144555 1909 1734 -— -- 14,2400 20957 0.0000 56569 14,24 0753
'RE%. 10, 164,2 o . -- T e 1.6 o7 9,3 % 3
DE ') VAL. -- - - - -- - -
| 05105 - 05106 95190 ‘06101 06 104 06107 0E151
B ; B AUTOAN. = BIOKON. F. - BORCN ° "D0C. _DOC U\ ~00C UV . . DLC IR
) o CARM “AC" . AUTO AN . COMBINED IR /DIFF ~ C.02 €V €02 EV- COMBUST
- iLAB CMG/L- T T MGAL B MG/L B Mo/L ‘MG.7L HG/L:C MG/L -
‘ 1 e - - ‘ -V: | -‘—- . ‘ - 1%1 : - -
2 -= -, . e - T 1.3 . :
I .- - .., ®= - 246 -
L 0,17 - Ued7 - L .- 1.8 ’ --
.5 - - R 0.83 ¢ - i
6 - SR - - Cee 1,2 -
. 8 - 0.05 .L 005 L - 3..0° - -- - L -
ME AN w17 .o LT .00, JBEET .20 -=.  47.0000  1.8333 15,4333
gge;zggﬁ, - : ~e .,3;00 3 fa00 1.782« %;Lugg e == . 337967 R -1 111
ElLe € g -a - - - of i o:8 - . T e . B e LI
DESs: VAL, - - + 063 - - ! .-8.'- - - 2. 583 19,817
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TABLE
SAMPLE = 2
LAB
1
2
3
5
2.
7
8
MEAN
ST0. DEV.
REL, STD,
DES. VAL.

3

DATA SUMMARY

PRAIRIE PROVINCES AND INTER REGIONAL QUALITY CONTROL PROGRAM

Rl L kL T R o Al L R KA TR R TR R e e P R iy

STUDY NO. ‘pet DATES 01705784 DISTRIBUTEOS 01/05/84
SPIKED SAMPLE, ‘ . MAJOR IONS & C.,
19103 19107 19111 19190 201900 20101 20103 20108 20110 2011
K DISS NISS K _DISSvVD K CA DIS C CA ‘NISS CA DISS CA _DISS CA DISS CA D}SVD
PHOTO LI PHOTO UF ICAP 766 COMBINEZD o4 CAHARD TITRN ED AAS AAS UF AAS AUTO ICAP 318
MG /L MG/L Mo/L K MG/L. MG/L CA NG/L MG/L NG/L MG/L MG/L CA
18.2 -- - 18.2 .- - - - 66 -
17. - -- 17 - - -- - 67, -
, -- 18.3 - 18,3 - - - 67.5 - e
18.7 - - 18.7 .- 72,6 -- - - -
- - - 19,4 66 . - -— . - .-
- -- - 17.4 - - 68 6 - - o=
-- -- 19.1 19.1 - - -- - - 70.1
17.9€67 18.3:000 19,1000 18,3000 66 .00C0 72.4300 68,6000 67.5000 66.5000 T0.1000
87 .- - « 8679 -- -- - -- « 7071 -
4.9 - - b7 - - - - 1.1 e
-w - .- 18.270 - .o .- - - -

TRACE METALS S/E.



7
DATA SUFMARY
PRAIRIE PROVINCES AND INTER REGIOML QUALITY CONTROL PROGRAM
TABLe 3 srupy no. C22  OATES  01/06/86 DISTRIBUTEDS 01/05/8% _
SAMPLE = 3 SPIKFD SAMPLE, TRACE METALS S/E.
13302 13305 13306 13997 13998 13999 23009 23011 23301 23997 239¢8
AL EXTBL AL EXTBL AL UFAAS AL At : ALUMINUN v TOT." v ToT, VEXTRBL V ]
AAS DA AAS_ SE SE OX/EP 10X ICP ICP O/A COM3INED  ICAP DsA  ICAP 292  AAS DA 10X ICP ICP O/A
LAS MG/L MGZL AL NG/L AL ¥G7L AL MG/L V MG/L V MG7L
L -- o083 0.090 - .- 0,090 0..046 - -- -- =
b = 0.c83 - o1t 14 Ciﬁffiét . -- r06™ 0.09__ 040 _ 054
8 0.2 L - .- .- - Y - - .- - -
MEAN -- «0830 . 0900 «1100 «14 00 «1915 +0460 + 0600 <0900 «0400 « 0545
STD. NEV, - 0.090¢0 - - - +0128 - hatd - g
RELG STD- - 0.30 - - - 1]..0 . - -- -oe - -e
DES. VAL, .- .- - - - T082 -- - - - -
22999 24004 24009 24011 24302 24997 24998 24999 25003 25011 2511
VANAOTUM  CR TOTAL Gk TOT. CR TOT _ CR  AAS CR™ CR CHROMIUN NN TOT, NN DIG an s Hsvo
COMBINED GR FRNCE ICAP D/A  YCAP 267 O/A fox 1ce ICP O/A COMBINED ICAP D/A ICAP 257 ICAP 258
LAB NG/L v NG/L MG/L CR MG/L CR MG /L ¥G/L. CR HG/L MN NN MG/L UG/L NN
1 0.046 - 205 | ee .- - -- WET g 43 -- S .
: & sy 0% - - = R o - =
3 (.09 + -- - 0068 0.06 <061 <070 0406, -- 0051 -
Ue UD -a: - il -- - - - ! - . -
8 - 0.096 - . .- - - d, By - e 0,05 |
MEAN. 0653 0840 +0560 <0653 0600 . 0610 .0700 +0698 « 0430 +0510 «0500
ReC: 9F3: wig285 e da70 = - - e s 222 0158 o = -
0ES. VAL. 1049 - =2 = z: z: 2 t067 - = =2
e B0, B, B B Bge Ba Bw B0V g e
ASS DA 10X ICP  ICP D/A COMBINED: SX ICAP Tcan 340 AAS OA ﬁAS‘SE 16x 1CP ' EP 0/A COMBINED \
LAB MG /L. MG/L MN  MG/L FE MG/L FE MG /L - NG7L : HG/L FE
1 ‘ -- - - , - 1K .- . - 0.69 - - .- «69 . -
2 0.0k ee - t0g> » - -- 0.08 - .- .= §voa .
3 0265 N 052 e - . == .- 0.093 085 083 0:093
6. - <- -~ - 0.061 0.095 . L e= - - - -- 0. 095
.8 -~ .- - 005 .- €.08 e - - - 0.08 .
'MEAN 0450 0470 «052 + 0463 0950 <1800 0850 « 0930 08650 «0830 0876 -
SI0. ey, 1500071 L o 205U -- - 500071 - ‘.- o s:g“la
DES. WAL, e - - 10-0e8 - P 83 _ - - - o5 .
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OATA SUPMMARY

PFADRIE*PROVINCES AND INTER REGIGNAL QUALITY CONTROL PROGRAM

CEeAssceaetacecen sacsccacn v e ceTesEs AT cEccacr TR e aer e e e eee

TRBLE 3 STUDY NO, 022 DATEL (01/06/84 DI'STRIBUTEDS 01/ 05/84 _
SAMPLE = 3 SPIKED SAMPLE. ' TRACE METALS S/E.
27003 27699 27011 2731 27997 27994 27999 28007 28009
€O TOTAL CO TOT, EO‘DIG CO EXTBL CO &o COBALT NI TOY NI TOT.
GR FRNCE ~ ICAP N/A  ICAP 288 AAS DA 10X ICP ICP O/A COMBINED AAS FRNC  ICAP D/A
LAB MG /L MG/L. CO MNG/L CO MG7L 3 MG/L CO G/L NI MG/L NI
1 - 0.071 - - .- g 0. 071 - 0.059
2 0.06 # -- - -- - - 0,06 0.085 --
% - - 0 06;- 0.07 c057 5065 80323 ,-- --
8 0,077 + - ¢ 1;- -- . - o077 - -
MEAN 0685 20710 +0€30 <0700 057 . 06510 0682 . 0850 0590
STD. DEV. :0 120 - 953 ""u .‘- o - .xgoga - .'-9
REL. €YD, 5 - -e . - - 9.9 - -
ngs, VAL, - -- - - - - +065 o -e
28302 28997 28998 28999 29 009 29011 29111 29305 29306
NI EXTBL NI NI NIGKEL cgnror. CU DIG 'CY DISVD CU EXTBL gu EXTBL
AAS SE 10x Icp ICP D/A COMBINED ICAP [/A  [CAP 324 ICAP 326 AAS SE AS DA
LAB ‘MG 7L MG/L NI NG/l Cu HG/L CU uG/L Cu MG/ MG /L
1 - - .- « 059 0., 0665 -w - o ) -
2 -— - - . (B0 N ¢ - - - - 0.05
3 0-059 0358 .063 . sq - -o - 0.0‘05 -
6 - - - 0.067 - C.067R | - . - --
8 - -- -- 0.051 -~ -~ 0.05 .- -
MEAN «05990 «0580 +« 0630 0642 «04&°%0 - «G500 « 0450 +0500
STh, DEV, - et - «0129 - -- - .- -
REL. STn0. -a - - 20.1 .- -~ - - -
DES. VAL. -- - -—- 064 -- -- -- - --
Rl (R, Wi, W B¥e BT OB mr  ww,
‘ COMBINED  TCAP D/a  ICAP 213 ICAP 314 AAS DB 10X ICP - ICP D/A MBINED AAS DA
; LA MG/L CU MG/L ZIN MG/L ZN - UG/L 2N MG AL MG/ L. ZN 7L
f { 0. 045 - 047 - Cee - C-- N TN e
| 2 0.05 0 ul’--_ - - - - iam 04047 L -
' 3 0, 045 -- - -- 01005 o047 .+ 050 Qo5 0.18
: 6 .0 06 TR - 04067 = - - T e- 0057 e
8 005 e .- - 0.06 - L 0406 --
MEANT JHTS - 04T + 0570 0600 .0500 0470 «0508 . . ,0535 " #1800
ST0. DEV, 0029 .- e - -- - - -+ 0060 -
REL.. S‘Yn. .3 ) - - - - e ) - - RS 1143 -
DES_;O. VALQ . 52 - . e [ -—-- . e= ) - . - .0150 -

2801

NI 0IG
ICAP 231
HG/L NI

0.067




TABLe
SAMPLE =
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 SAMPLE =

3

STUDY NO.
3 SPIKED SAMPLE.,
38999 42009
'STRQNIJ MO TOor.
COMBINED ICAP D7zA
MG/L SR MG/L MO
- 0.056
0.16 -
+1800 «0560
«165 ':
48997 48998
CD CD99
10x ICP ICP D/A
.£39 L0580
20390 0500
82302 82997
P8 EXTBL PB
AAS. SE. 10X ICp
MG /L
00068 -
0,066 . 059
«0670 « 0590
0001“ -
\.1 -a
L

CMAJOR TONS &

PRAIRIE PROVINCES AND

022
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o
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s eevoeoe
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DATA SUVMMARY

e cencooene

INTER REGIOML QUALITY CONTROL PROGRAM

OISTRIGUTEDS

42997 42998
MO NG
10X ICP ICP D/A
069 068

<0620 <0880
T
AAS DA 10X 1cP
MG /L
0.05 L .021

- - 00210

01705784

TRACE METALS S/E.

48009 48011
€O TOT. €D ToT.
ICAP DA  ICAP 228
HG/L CO  MG/L €5
0,051 -
- 0,053
<0510 . 0530
56999 82011
BART UM LEAD DIG
COMBINED ICP 228
HG/L BA  MG/L PB
0405 L --
028 0.072
0280 .0720
«025 -
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DATA SUFMARY

PPAIRIE PROVINCES AND INTER REGLONAL QUALITY CONTROL PROGRAM

TrbLe 4 ST UDY No. 022 DATET 01/06/84 OISTRIBUTEDS  01/05/84
SAMPLE = [ SPIKED SAMPLE, : . MAJOR IONS & C,
f?lll. 121940 12303 14102 14105 14106 14190 15406 15409 5 5421
MG DISVD MAGNESTU MG LF SIOZ2REAA SI.02 REA SI02 REA SILICA - PTOT UF %P BLOCK %0? P AU #,P L K
ICAP 279 COMBINED AA'S ALYQ UT -ANSAD AUT MCLY AUT MOUF COMBINED AUTO ASC ASC AA2 T0 SNCL DIG ASC
LAB MG/L MG MG/L MG MG/L NG NG/L MG /L MG/L MG 7L MG/L MG P MG/L P MG/L P
1 - 30. 30. 1,0 - - 1.0 - -- - Ooﬂ[ﬁ
2 - 31. - 1.2 .- - 1.2 - hadd 0.007 hand
3 - 29.9 - - - 1.07 1.07 - .- 0,002 -
; -~ . - - - ) -a - - 0.00“0 e -- e
- 2908 - - 1.1 - 1.1 - - hadind -
® - - 31. - - -w - - . .01 L - -
7 . - 30e 6 o= -- - - -n - o= - -
8 33.7 33.7 hand “- 1.1 .- 1.1 .- - 0,002 hand
MEAN 33,7000 30.8571 30,0000 1.1000 1,100 1.0700 1.0940 « 0040 - +0037 .-
SID. DEV. - 1.3514 -- (g dete n:ioo -- . 10720 -- - - §029 --
DES. VAL. - 31.608 .- ’ - ‘ee - 1,124 .- - ® - .
15490 16304 1630 16307 16309 16390 17203 17204 17205 17206 172940
TOTAL P S04 DISS S04 Q0ISS S04 DISS S04 DISS SCu GL _DISS CLa?I?S CL BISS CL DIS§ CHLORIDE
COMB INED AETO dA AA M AAN MBUF I C COMBINED AUTO FE AG TIUN ION EL PRE AUTO COMBINED
LAB 'HG/L. MG/L MG/ MG/L MG /L S04 HGIL MG /7L NG/ L Me/7L MG/L "GIL
1 -- 107. -- - 107 57, -- - -- 57+
2 ¥ 117.0 - - . 7h0 - - 58 : -- 58
3 . 1.1, - 113, 117.0_ i1 - - - 55.8 55..8
"; o.oo;l. -— 115 - - - 1is5 - -— - - 7 n-- ’ ,101—
é 0,01 L 112, T ee -< - }12: - 58, - * e 2.
7 -- -- 110.3 -- - 1043 58 40 A - .- 5800
8 . 002 - 115. -- o --‘. 1,15 . - ) - - 56. 56 P
MEAN «0038 114.5000 111,8250 113.0009 117.00¢€0 112.7571 57.5000 58,3000 58, 0000 5642667 57 :153
SI0. DEV. S04 3:5355 3: 9059 -- - 3:3635 RIL1gt -- ‘ee ,115939 .1:§““z
DES, 'VAL. .0:02 *e- ‘L. - . == 1104796 ‘.- -- - ‘- s7.087
19102 . 19103 19107 19111 19190 01949 20101 20108 0108 20110 20111
A STSS PHoT DL PHOTO UF Ycap 7ee éo: INED Eﬁzﬁﬁﬁac 1§%t%sgu fasc TS KASTRS GAsTAuto  TCap 3ts
AR - . T'Q L it : T 4 3 \ED . + 4C: HA'RD : ; i . ! ¢ AU . .
LAB: MG K - MG/L . MG/ZL MG/L K V”G[L‘ E rGo/L EA MGZL MG/L G/ L ne7L : "GIL~C“)
b I ’ - 15.8 - -— 1.5 48 - | =- ow . - . e ! 25 -
-2 - 15, B - _ },5 : —_— .- - -~ 26. -
-3 .- - 161 - 1601 -< - - 25.8 .- -
5 - 16.5 - - 16.5 ) - 302 . - . o= - -
.g {;!g .- - - :%gug 29, ) - 25 6-- . e - ::: ::
8 Cee T e S e 16.8 16.8 -- -- .- - L -- 27.5
MEAN i 16 .3000 15.7€67 6100 « 80:0:0 1143 9, 0000 30 .20 25.8000 25.8000 2%..5000 27.5000
STD. NEV. «3:899 « 7506 1 'EE 0_ “16 E-ﬂ .16'7%mg &9 - 0 ‘-00 - i 7071 .--
(QE"-' S'n. & ol ."3' - - b olp -- ) ) . - .- . - : e ~ -~
DES. VAL -- - -- L e 15 (30 C ew - e e - : -
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This report summarizes the PPWB interlaboratory quality

control studies 23 and 24, for the months of July and August, 1984.

These two studies dealt mainly with high levels for trace metals; and

low levels for major ions, nutrients and physical parameters.

Saﬁple Particulars

Three samples were for trace metals and two were for the -

. remaining parameters. The five samples contained the following

paraméters:

PP ‘23 - Sample 1
Sample-z
PP 2% - Sample. 3
Sample 4
'Sémple 5

Data Analysis

125 mL, D/A* of trace metals
(3% HNO3).
up to 1 L, major ions etc., stored

at 4°C.

1 L, S/E¥ of trace metals

(0.2% HNO3).
up to 1 L, major ions etc., stored
at 4°C.

125 mL, DA of trace merals (3% HNO3j)

Routine_analyses performed by each lab were reporcted on the

report sheets submitted with the PPQC samples. All of the reported_i

* For definitions see Appendix I.




data, combined data and their resulting statistics are presented in
Tables 1-5. This is the final summary report. Preliminary 'dgta
summaries were sent to the reporting 1labs to provide immediate
notification of anomalies. These summaries were sent out on Sept. 11
and Oct. 2, 1984. To rectify any errors in compilation of data
éummarieé, the labs were given three weeks. The data was submitted on
time.

Data for each parametér were dccumulated under‘é combiﬁéd
method code énding in either 90 or 99. Under these codes, data foi

each parameter were combined for statistical comparison.

Deviant results, those greater than 10%, are gircled.in the
data tables, and a ¥ deviation from the mean is noted inv the
comméﬁ#s.. Flagged results; those with an R or L) are not used in.the
statistical calculations. Performance indicators were fully explained

in the previous report dated August 7, 1984,

Comments on Lab Pgtﬁbgggnce

‘High coefficients of variation (incomparability) were.

observed for low and high level ammonia analyses and for Mo by diréct

aspiration.




Individual lab deviations are listed below:

Lab 1 =~ a low result for Cu by DA, rejectable * (R), -26%
- a very high result for Al by DA, (R)
- turbidity was biased low.
- a low Total N result, -20%

-Lab 2
‘iab 3 - a low result for Mo by DA, <60%; for Al by SE, -57%
- a high feSult for: Mn, +297%; Pb, +18%; Zn, +33%
* = a high result for Cu by DA, (R), +78%
.= a high result for DOC, +60%

- a very high result for TKN at the detection limit (D.L.)

Lab 4 - a high result for Total P at the D.L.
- a high detection limit (HDL) for NHj3
(no metals were reported). |
Lab 5 - two low results for DOC, one (R), one -38%
~ a low result for S04, (R), -20%
' (no metals were reporied).
Lab 6 j- a high bias for Mo, by DA, approx. 150%: and by SE, +150%

-~ a high result for Al by SE, +48%; Ni by SE, (R), +38%

- a low result for Pb by SE, -22%

- a low result for F (HDL?)

= reiectable result for: Na, -25%: K, +38%; and Mg, high near

the D.L.

* Rejectable by Grubb's procedure for statistical calculation.




Lab 7

Lab 8

a high result for hardness, +14%

an HDL for: SOy, Cl, NH3?, Total P?, TKN?

a low turbidity result

(no metals were reported).

a high résult for Ni by DA, +21%: Cr by DA, +29%: Fe by SE;'
(R), +25%; and Co by SE, +17%

a low result for Pb by SE, -36%

a very high DOC result, (R)

a high Total N result, +34%

an HDL for Al by SE, NH3?, TRN?

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




Appendix I

- Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration

Without sample pretreatment, samples are aspirated by Atohic

Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon)

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

the sample.

3'2‘ .S/E = Code for Tow level analysis.

Analysis is presently carried out by one of the following
methods: |
. Solvent extraction sample COncentEation followed by AAS.
. _Digeétion and concentration of aqueous phase followed by ICAP.

Digeétion of aqueous phase followed by ICAP.

P S N

Graphite tube (flameless) AAS.
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