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STANDARD REFERENCE WATER SAMPLES NUMBERS 22 AND 23

PURPOSE AND PLAN

As a means of providing an independent and objective statistical
evaluation of the water quality data published by Geological Survey and
other cooperating laboratories, standard reference water samples are
prepared and distributed at regular intervals. This report summarizes
the analytical results submitted by 28 laboratories for Standard Refer-
ence Water Samples numbers 22 and 23 distributed on May 29, 1967.

The preparation and distribution of Standard Reference Water Sam-
ples numbers 22 and 23 represent another phase in a continuing effort
to previde stable and reliable natural standards that will not change
in chemical composition during storage. As natural waters, they are
identical to many samples analyzed routinely by water quality labora-
tories.

PREPARATION OF SAMPLES

Each sample was collected in bulk volume, filtered through a 0.45n
membrane filter into a 55-gallon polyethylene drum and mixed with a
motor-driven stirrer for approximately twelve hours. The sample was
then pumped through an ultraviolet (2537A) sterilizer and packaged in
sterile Teflon bottles under ultraviolet radiation.

DETERMINATIONS

Detailed instructions for analysis and reporting of results were
provided at the time the samples were shipped. The following dectermin-
ations were requested for each sample: pH, alkalinity, specific con-
ductance, silica, manganese, calcium, magnesium, sodium, potassium,
zinc, sulfate, chloride, fluoride, and nitrate. Each laboratory was
requested to perform the pH and alkalinity determinations immediarely
after opening the sample container. The order for performing the other
determinations was not specified. Each determination was pertformed in
duplicate and each laboratory was requested to indicate the analivrical
procedure used. As in the past, participating laboratories are identi-
fiad by code number only.



PARTICIPATING LABORATORIES

Alabama, Tuscaloosa
Alaska, Anchorage 4
Arizona, Tucson
Arkansas, Little Rock Y
California, Menlo Park ./
California, Sacramento
Colorado, Denver

D. C., Washington
Florida, Ocala
Louisiana, Baton Rouge
Nebraska, Lincoln

New Mexico, Albuquerque

U. S. Geological Survey

Other

New York, Albany

North Carolina, Raleigh ~
Ohio, Columbus

Oklahoma, Oklahoma City
Oregon, Portland ./
Pennsylvania, Philadelphia
Puerto Rico, San Juan
Texas, Austin x/

Utah, Salt Lake City
Washington, Tacoma

Wyoming, Worland

Colorado, Denver, Board of Water Commissioners, Water Quality Lab

Kansas, Topeka, State Department of Health, Sanitary Engineering Lab

North Dakota, Bismarck, State Laboratories Department

Ohio, Cincinnati, Federal Water Pollution Control Administration

Wyoming, Laramie, State Department of Agriculture



MATHEMATICAL TREATMENT OF DATA

Since these are natural waters rather than synthetic standards,
the true value cof each of the various constituents and properties meas-
ured is not known. However, a reliable estimate of the true value can
be obtained by a statistical evaluation of the analytical data supplied
by many laboratories, each analyzing the sample independently.

A computer was programmed to statistically analyze and evaluate
the data. Mathematical calculations are the same as those used for
samples numbers 18 and 19.

The mean, average deviation, percent deviation from the mean,
standard deviation, and total range were calculated for each determin-
ation. Confidence limits about the mean were also calculated in order
to define the concentration range within which the true value may be
expected to fall with a confidence level of 90 percent. Outlying val-
ues were rejected on the basis of statistical tests. The validity of
statistical quantities calculated for any determination with an abund-
ance of zero values is questionable.

REPORTED VALUES

The reported values for each determination by each participating
laboratory are tabulated in Appendix B. No outlying values were in-
cluded in the final calculations of the mean, standard deviation, aver-
age deviation, and most probable value for each determination. The
number of laboratories reporting values for each determination and the
percentage of rejected values are also shown in Appendix B. The per-
centage of laboratories reporting values falling within the 90% confi-
dence interval, within one standard deviation (X * s), and within two
standard deviations (X % 2s) is also shown. These calculations are
based only on the acceptable or unrejected values. Thus, many of the
statements concerning accuracy and precision in the following sections
are based only on the performance of laboratories reporting acceptable
values. The data of Appendix B are shown graphically in the attached
Appendix A, wherein each reported value and the frequency of its occur-
rence is shown.

CONCLUSIONS

Specific Conductance

Approximately 80 percent of all laboratories reported values with-
in *s for both samples. The large standard deviation indicates a prob-
able accuracy of about %7 pmhos in this range (300 to 400 npmhos).

pH

The pH determination was performed within *s by a minimum of 68
percent of all laboratories. An accuracy of about *0.3 pH unit is
attainable.




Silica

The silica determination is accurate to within *1 ppm at the 12
ppm concentration level; the accuracy is probably no better than #0.3
ppm at concentrations orf less than 10 ppm. The fact that more than
70 percent of the unrejected values fell within *s indicates that most
laboratories performed the determination satisfactorily.

Manganese

Manganese concentrations of less than 0.1 ppm can be determined
within %0.03 ppm. At concentration levels of about 2 ppm, reporting
rzsuits to *0.1 ppm appears justified.

Calcium

The accuracy of the calcium determination approaches *1 ppm at the
ccreentrations found in these samples (about 30 ppm). Most laborator-
ies performed the determination satisfactorily.

Magnesium

Magnesium can be determined within *1 ppm at the concentrations
found in these samples (about 10 ppm). The reporting of concentrations
of less than 10 ppm to #0.1 ppm cannot be justified by the data sub-
mitted for sample no. 23.

Sodium

Scdium was determined within #s on both samples by 88 percent of
eperting laboratories. Accuracy is within *1 ppm at the concen-
ong encountered in the samples (17 to 21 ppm).

Potassium

Potagsium was determined within *s in both samples by more than
75 percent of all laboratories reporting results. Accuracy is about
%0.2 ppm at a concentration of 2.3 ppm, but decreases to *0.4 ppm at
6.7 ppm.

Bicarbonate

Move chan 60 percent of all laboratories reported bicarbonate
values within fs. Accuracies of about *1 ppm and *2 ppm should be ex-
pected at concentrations of 4 ppm and 94 ppm, respectively.

Sulfate

‘Most laboratories determined sulfate within #*2 ppm of the most
probable value at concentrations of about 50 ppm. At 141 ppm, the de-
termination should be accurate to within *5 ppm, despite the fact that
a few iaboratories reported extreme values.
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Chloride

The wide range of reported values and the high standard deviation
for sample no. 22 indicate an inability to determine chloride within
*0.1 ppm at concentrations below 10 ppm. This poor performance has
been borne out in past programs. Relative performance improves at high-
er concentrations and most laboratories reported values within *2 ppm
of the mean at 27 ppm.

Fluoride

Fluoride values within %0.1 ppm or *s were reported by 70 percent
of all laboratories.

Zinc

With two exceptions, all laboratories determined zinc within 0.1
ppm at the concentration found in sample no. 22 (1.10 ppm). The dis-
tribution of data for sample no. 23 does not justify reporting of zinc
vaiues to two decimals at concentrations below 1.0 ppm.

Nitrate

Most laboratories determined nitrate to within about *1 ppm at
the 17 ppm level. At concentrations of less than 1.0 ppm, an accuracy
of no better than *0.3 ppm can be expected.

LABORATORY PERFORMANCE

In addition to the tabulated summaries of the analytical data,
the results of each Survey laboratory will be evaluated (1) on each
detarmination, and (2) on overall performance (all determinations).
This evaluation will be based on four levels of performance: (1) E
(excellent), results within 90% confidence level; (2) A (acceptable),
results within #s (one standard deviation); (3) Q (questionable), re-
sults within #2s (two standard deviations); and (4) R (rejected), re-
sults in error by an amount exceeding two standard deviations.

The summary of these evaluations will be transmitted to Washington
according to instructions issued by the Chief Hydrologist in a memoran-
dur dated June 20, 1967.
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Bicarbonate (HCO3)
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TDATE  REPORTED  PCT.DEV.
MO=YR CUDE VALUE ACTHOD
o
T oe=6r 1 376 WAFATSTONE BRIDGE [
06=67 2 371 130
06=67 3 379 OIRLCT READING INSTRUMENTS
———06=67 & E1 VHEATSTONE BRIDGE
06=67 5 369 0o
06=67 6 374 no
T or=e6r 7 373 0.1 v T
06=67 8 370 DIRECT READING INSTRUMENTS
06=67 9 369 WHEATSTONE BRIDGE
06=67 10 376 oo T
06=67 11 369 no
06~67 12 378 GTHER
TTos=s7 13 378 165 -, " WHEATSTONE BRIDGE
06=67 14 370 0.7 00
06=67 15 72 0.1/ Do
0667 16 376 0.9 T DIRECT READING INSTRUMENTS
06=67 17 331 2.3 WHEATSTONE BKIDGE
—= 06"67 18 362 2.8 Do
06=67 19 372 0s1 ¢ D0
06=67 20 375 0.7 Do
06=67 21 381 2.3 no
T 06=8T 22 373 0.1/ Do
06=67 23 369 1,0 no
06=67 24 371 0,4 ]
T06"67 25 400 7.4 L
06=67 26 355 4. DO
06=67 28 369 1. 00
T 0667 29 380 2. DO
T TUTAL RANGE 355= 400
MEAN 372.6 AVERAGE DEVIATION 4,21
STANDARD ODEVIATION  5.71 90 PCT.CUNF.INTVLOF MEAN  372,6 + 1,87




)
i
i
i

o

® © ¢ e ¢ © ©

c e €@ ¢ @

DATE —  REPURTED ~ PFCTDEv. ™ - D i - T - B
M=YR CUDE VALUE FRUH “4FAN METHOD
06=67 L 6.0 T T e INGIRUHENT METHGDS (FOTENVTOFETRITY - :
06=67 2 5s3 1.7 it
06=47 3 bel 1,0 0g
0h=h67 Y T 64 3,0 (4] T - T
06=67 5 642 0,2 00
06=67 6 4 7.9 Do

or=67 T 6.0 3.4 Y )] { T T
0647 8 662 0.2 Do
06=67 9 645 4,/ / DO
06=67 10 LT R P R 1 -
06-67 11 Se4 1351 ] .
06=67 12 5.8 beb OTHER

T 06=67 13 6.2 0,2 T T INSITRUMENT METHUODs (POTENTIOMETRIC) o
06~67 14 5.9 5,0 DO
06~67 15 6ol 3,0 Do

T06=67 16 6.4 13,0 na - ‘“‘ T
06~67 17 6.2 0.2 30 O]
06=67 18 6.1 1,8 7. ¢ Lo

T 06-67 19 6.3 1.4 DO B

06=67 .20 640 3.4 Lo
06=67 21 644 3.0 D0

0667 22 6.4 3,0 00
06=67 23 fel 1.8 00
06=67 24 643 1.4 ]
06~67 25 6.4 3.0 Do
06=67 26 7.5 20.4 REJECT no
06=67 28 643 1e4 DO
06~67T 29 6.4 3,0 DO T

4

TOTAL RANGE 544~ 745 SAMPLCE 22
ME At - 6,21 AVERAGE DEVIATION 0,188
STANDARD DEVIATION 04256 90 PCT.CONF.INTVLOF MEAN 6,21 £ 0,084 PH




OATE T RCPURTED  PCT«0EV.
W= YR COYE VALUE FROS HMEAN METHOD
- i ia Y S MO rEDATE gLUES TSGS WSP 14545 D834A=1 -
? 12 0.3 0n
3 12 P Lo
4 ) T o ) HaT DETERPINED B
Da= a7 5 12 0.3 HOLYBNDATE SLUE: USGS WSP 1454» D334A=1
0667 6 12 0,3 0nn
0r=a7 T 1z 0.3 Do B ==
06°67 8 3.7 2743 REJECT COLURIMETRIC MULYBDOSILICATE» APHA STD., METHe» 1965
06=67 9 12 0a¢3 MOLYBDATE RLUE» USGS WSP 1aS4, D334A=1
06=57 " o I3 3.7 T = -
06=h6T7 11 ; 12 0,3 UTHE
05=5s7 12 A 11 340 vu
06=a7 13 12 0.3 - T HMDLYBNDATE BLUE, USGS WSP 1454, Di34A~1 T
0667 14 12 Ne3 DO
0667 15 12 0.3 Do 9
06=07 16 12 0.3 o T
Co6-67 17 1 8,0 0o
Gh=6T 18 12 0.3 Do
vs=67 19 12 0.3 Do -
0657 20 12 0.3 Do
065=87 21 12 0¢3 Da
no=67 22 12— 0.3 D0 T
06=67 23 11 8,0 Da
Co=hHT 24 12 0,3 00
ce=67 25 T ~ NOT DETERMINED
06=~67 26 11 8.0 UTHER
06=67 28 12 0.3 MOLYBDATE BLUE» USGS WSP .1454» D3134A=1
T0E=67 29 12 0,3 0N
T TOTAL RANGE 8.7 14 SAMPLE 2?2
MEAN 12,0 AVERAGE DEVIATION 0.307
STANDARD DEVIATION 04611 90 PCT,CONF«INTVLOF MEAN 12.0 + 0,209 S102
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0T TTTREPORTED T PCYL 0w T
Y CODE JALUF RO HE AN HETHIL
M P A { A T - - _ o o
2 1ol 9,0 5]
3 Lorf n.y co
4 T T T T T T T T T NG DETERATNEDY T T
5 HUT DETCZRAIHNED
5 2.0 17,0 PERTANGANATE » U3GS WSP 1454, D324A=1
/2 T S O
# 146 b4 PERSULFATE, APHA STD. H4ETH,» 1965
9 1.7 0.5
10 T NOY DETERMINED )
i1 1.8 563
12 NOT DETERMINED
13 7T e 5,3 e
14 1.9 11,2 DO
15 ! NOT DETERMINED
16 1.6 6.4 -
t7 1.8 543 Do
-18 . 1.5 12,2 Do
19 1.8 5.3 00 -
20 146 6ol Do
21 1.7 [ Do
22 1.8 5¢3 oo """~~~/
23 1.6 6.4 na
24 1.8 5.3 0o
25’ 1.6 6,4 UTHER )
26 3.0 75.% REJECT Do
28 1.7 0.5
29 T T T 0.5 co————/—/ —/— /T T T
TATAL RANGE ~ 71757730 SAMPLE 22
HE b 1.71 AVERAGE DEVIATION 0,093 -
STANDARD DEVIATION 0.123 90 PCTLCUNF+INTVLOF MEAN 1.71 % 0,045 MN
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DATE REPORTED
MO=~YR CODE VALUE METHOD
06-67 1 30 4.4 T ATUMIC ABSORPTION
06=67 2 32 1.9 00
0667 3 33 5.1 Lo
06=67 4 32 1.9 ~ “CUMPLEXOMETRIC, USGS WSP 1454, DigA=1
0667 5 32 1.9 00 ]
06=67 6 30 4,4 D0
07=67 7 32 - 1.9 TATOMIC ABSORPTION
06=67 8 32 1.9 EDTA TITRIMETRIC», APHA STD, METH, 1965
06=67 9 30 4e4 ATOMIC ABSNRPTION
06=67 10 32 1.9 COMPLEXOMETRIC» USGS WSP 1A54, DIRA=1
0667 11 31 1.3 ATNMIC ABSNRPTION ’
06=67 12 33 5.1 OTHER
06=67 13 31 1.3 ATOHIC ABSORPTION
n6=67 14 32 1.9 COMPLEXOMETRIC» USGS WSP 1454, D:8A=1
06=67 15 29 7.6 OTHER
06=67 16 31 143 ~ ATOMIC ABSORPTION T
06=67 17 32 1.9 COMPLEXOMETRIC» USGS WSP 1454, D18A=1
06=57 18 31 1.3 ~__ATODWIC ABSORPTION
06=67 19 32 1.9 COMPLEXOMETRIC» USGS WSP 1454» D3iBA-1
06=6T7 20 31 1,3 ATOMIC ABSORPTION
06~67 21 32 ~ 1.9 Do
06=67 22 32 1.9 COMPLEXOMETRIC» USGS WSP 1454, D3BA=1
06=567 23 32 1,9 ATOMIC ABSORPTION ’
06=67 24 30 — 4.4 D0
06=67 25 29 7.6 EDTA TITRIMETRIC, APHA STD, METH., 1965
06=67 26 32 1.9 00
06=67 28 32 149 COMPLEXDMETRIC» USGS WSP 1454, D38A=1
06=67 29 32 1.9 ATOMIC ABSORPTION
\
~ TUTAL RANGE 3
ME AN as, AVERAGE DEVIATION 0. .
STANDARD DEVIATION 1,07 90 PCT.CONFoINTVLOF MEAN /i%?%f& 0.323
N
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DATE REPORTED — PCT.DEVS — ~
MO=YR CODE VALUE FROM 4EAN METHOD
06=67 1 11 6.4 ATORTC ABSTRPTION =i
J6=67 3 10 2.9 Lo
06=67" [ I [ Y | — “CALC, BY DIFFERENCE, USGS WSP 1454, D3I7A=1, Ni23A=1
06=4K7 5 949 3.4 00
06=67 6 12 1645 00
o7=67 1 9.9 3.8 “ATOAIC ABSORPTTION -
06=67 8 11 5.8 CALC, BY DIFFERENCE» USGS WSP 1454, D317A=1» D323A=1
06~67 9 9.7 Setd ATOMIC ABSORPTION
06=67 10 11 - 6.8 B CALC, B8Y DIFFERENCE» USGS WSP 1454, U317A=1, Di23A~1 )
06=67 11 10 2.9 ATOMIC ABSORPTION
06"67 12 10 - 2.9 CALC, BY DIFFERFENCE» USGS wSP 1454, D817A=1, D3123A~1
06=67 13 9.8 3,8 " ATOMIC ABSORPTION T
06=67 14 9.6 6.8 00
06=67 15 10 2.9 CALC, BY DIFFERENCE, USSS WSP 1454, Dti17A~1, Di123A=1
06=57 16 10 2.9 ATOMIC ABSORPTION -
06=67 17 11— 6.8 CALC, BY DIFFERENCEs USGS WSP 1454, 0317A=1, D3123A=q
06=67 18 9.8 4.8 ATOMIC ABSORPTION
06=67 i9 1= 6.8 CALC, BY DIFFERENCE» USGS WSP 1454, D817A=1» N123A=1
06=67 20 13 2643 REJECT DO
06=67 21 10 2.9 ATOMIC ABSORPTION
0667 22 10 2.9 CALC, BY DIFFERENCE» USGS WSP 1454, Dt117A=1, N123A~1
06=67 23 10 2,9 ATOMIC ABSORPTION
0667 24 9.6 6.8 Do
0667 25 12 16,5 CALT, BY DIFFERENCE» USGS WSP 1454, Dt1/7A=1» Dt23A=1
06=67 26 10 2.9 Do
06=67 28 11 6.8 DO
T06=67 29 9.6 5.8 ATOMIT ABSORFTION
"
.
“TOTAL RANGE g.1= 13 SAMPLE 22
HEAN 10,3 AVERAGE DEVIATION 0,617
STANDARD DEVIATION 0737 90 PCT.CONF.INTVLNF MEAN 10,3 & 0.242 MG
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DATE REPORTED PCT.DEV.
MO=YR CODE VALUE FROY HMEAN HETHGO
V6=8T 1 15 8.3 ATGHYC ABSORFYTON
66T 2 18 342 no

06=47 3 7 2. CFLAME PHUTOMETRY
06=67 4 a NOT DETERMINED
06767 5 13 3,2 FLAME PHOTOMETRY
06=4T7 6 B NOT DETERHINED
0i=67 7 17 2.5 T AYOMIC ABSNRPTION
06=K7 8 16 8.3 FLAME PHOTOMETRY
06=67 9 18 3.2 ATOMIC ABSORFTION
06=67 10 T NOT DETERMINED
06=57 11 17 2.5 FLAME PHOTOMETRY
06=67 12 16 8.3 UTHER

06=67 13 18 3.2 " FLAME PHOTNMETRY
06=67 14 18 3.2 ATOMIC ABSORPTION
0667 15 18 3.2 FLAME PHOTOMETRY
06~6T7 16 17 2.5 TATOMIC ABSORFTION
06=67 17 18 3.2 FLAME PHOTOMETRY
06=67 18 17 2.9 ATOMIC ABSORPTION
0&~67 19 17 2,9 FLAME PHOTOMETRY
0567 20 17 2.5 ATOMIC ABSORPTION
06~67 21 17 2.5 DO

06=67 22 18 3.2 FLAME PHOTOMETRY -
0567 23 18 3,2 ATOMIC ABSORPTION

=67 24 18 3.2 DN
06=67 25 18 3.2 FLAME PHOTOMETRY
06~87 26 18 3,2 Do
06=67 28 18 3.2 DO
06=867 29 18 3,2 ATOMIC ABSQRPTION

{
T TUVAL RANGE 16= 18

MEAN 17.4 AVERAGE DEVIATION 9.627
STANDARD DEVIATION 0.712 90 PCT.CONF«INTVLOF MEAN 17.4 + 0,244
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Ha=Yi

NbE=/T

Ch=67
06=AT
06~aT7
06=h7
06=57

or~67

Q6~67
0h=67

06=67
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06=67

06=67
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0667
05=67

REPURTED  PCT<DEV.
VALUE

(e e e

L
g

oV B WwN -

4
wocnwi

.e
3
o4

6'8

& O

| -

L
e e o
e

—
-0
lo o

NOT DETERMINED

|
|

- OTHER

—

i
|

~ ATOMIC ABSNRPTION

—

l
|
|
|
!
|
|
|

METHOD

ATOHIT ABSDAPTION —

DR1]
0Tuik

NOT DETERMINGD
UTHER

NGT DETERMINED
ATOMIC ABSARPTION
UTHER .
ATOMIC ABSNRPTION

OTHER

ATOMIC ABSORPTION
O0THER

UTHER
ATOMIC ABSQORPTION

~ UTHER

ATOMIC ABSORPTION
Do

~ OTHER

ATOMIC ABSORPTION
D0

|
|

-

06=67

ele @ e|a ®» o/eo © o|o s o|e o sle =

OO NNOOOIIV OO OO

PO OPODEUN®O D= BDOODD®
O W D e e e e O e e e
ele © oo ® oo @ o |o o s (e o o0 o
L e C e e CHBCOCmrm UCC

UTHER
D0
DO

~ ATOWMIT ABSNRPTIUN

TOTAL RANGE S¢5% 746
MEAN
STANNARD DEVIATION

6467
')0432

AVERAGE DEVIATION
90 PCT.CONFINTVLOF MEAN 6,67 + 0,148

0.308




¢ € < €

&

e ¢ e ¢

@

DATE REPNRTED PCT.DEV,
MO=YR CODE VALUE FROM MEAN HETHOD
06767 1 3 30,2 - TTPUTENTIOMETRIC» USGS WSP 1454, Di12A=1
06=67 2 5 16,4 0n
06=67 3 3 30,2 00
TT06=67 4 5 16.4 o
06=67 5 5 16.4 Do
06=67 6 4 649 vo -
Tor=s61 7 5 16.4 - o ] 5
06=67 8 7 62,9 Do
06=67 9 5 16,4 Do
T 0687 10 h 6.9 00 -
06=67 11 4 6.9 Do
06=67 12 3 30,2 OTHER
T06%67 i3 8§ 649 T PDTENTIOMETRICs USGS WSP 1454, Di2A=1
06=67 14 3 30.2 bo
06=67 15 5 . 16,4 0o )
TT06=67 16 q 6,9 00
06=67 17 6 39,7 00
06=67 18 6 - 39.7 Do
T 06=67 19 4 6.9 [1I]1]
06=67 20 6 39.7 Do
06=67 21 4 6.9 POTENTIOMETRIC» APHA STDe. METH,» 1965
T 06=67 22 €Y) 6.9 POTENTIOMETRIC» USGS WSP 1454» Di12A=1
06=67 23 5 16,4 DO :
06=67 24 4 649 DO .
T 06"67 25 2 53.4 INDICATOR METHOD» APHA STD, METH,» 1965 o
0667 26 10 132,8 REJECT O]
06=67 28 4q 6.9 POTENTIOMETRIC» USGS WSP 1454, D312A=1
TT06"67 29 2 53.4 D0 “*
)
[ 3
" TOTAL RANGE 2= 10 SAMPLE 22 T
MEAN h,30 AVERAGE DEVIATION 0.944
STANDARD DEVIATION 1,20 90 PCT<CONF«INTVLOF MEAN 4,30 & 0,395 HCOD3




¢y

DATE

MO=YR

LAY

06=67
06=67
06=67
06=67
06=67
0r=67
05=6T1
05=617

T06%6T

06=67
06=67
06=67
06=67
0A=6T
0667
06~67
06=67

06%67

06~67
06=6T
06°67
06=67
06=67

06=67

06=67
06=67

06=67 "

REPORTED PCT.DEV, -
VALUE

R R kY

148
144

——

145
139

134

132
142

e o o|e = o
N

148
141
151

| |
SO OV N - -S5O

143
143
142

HETHOD

SPECTROPHOTONETRIC THORTN, USGS WSP 1454, D3383A=2
VISUAL THORIMs USGS WSP 1454 D138A=1
oo

SPECTROPHOTUMETRIC THORIN, USGS WSP 1454, D138A=2
00
]

o0 2 e
GRAVIMETRIC WITH IGNITION, APHA STD. METH.» 1965
SPECTROPHOTUMETRIC THORIN» USGS WSP 1454, D138A=2

TTVISUAL THORINs USGS WSP 1454» D33BA=1

SPECTRIOPHOTOMETRIC THORINs USGS WSP 1454, D138A=2
UTHER

SPECTROPHOTOMETRIC THORIN, USGS WSP 1454, Di38A=2
Do -
GRAVIMETRIC WITH IGNITION», APHA STD. METH.» 1965

140
145
143

OTHER
VISUAL THORIN» USGS WSP 1454, D338A=1
SPECTROPHOTOMETRIC THORIN, USGS WSP 1454, D238A=2

140
146
140

144

138
140

00

122
120
140

P

HACH=SULFA VER
GRAVIMETRIC WITH IGNITION, APHA STDs METHs» 1965
SPECTRUPHOTOMETRIC THORIN, USGS WSP 1454, D138A=2

140

cccocuccacmocummcmawoﬂoomcu

e|lo © o /e @ ©|es ® s|la ®© o o oo ° o o o o

O OVWON O WO NSO 0O

DO

TOTAL RANGE 120= 151

MEAN

STANDARD DEVIATION

141.3
5.54

AVERAGE DEVIATION
90 PCT+CONF«INTVLOF MEAN 141.3 ¢+ 1.82 S04

SAMPLE 22

3,66 .




o

G

¢ @

DATE
MO=YR

0AT6T

0647
0667
06~67
06"AT
06=67
0r=67
0667
06=67
06=67
0567
05=67
04871
0667
0h=67
06=67
06~6T7
0667

06767

06=67
06=6T
06~67
06=67
06~67

0667

06=67
06=617

06%67

REPORTED PCTWDEV.
CODE VALUE FROM JEAN
T 3e3 1ol TTRMOHH VALUNETRIC WSP 1454, Di10A=1
2 246 2249 V]
3 he3 28,1 L
T 3.6 7.3 o
5 1.7 49,3 VEROPOSED VYTauA. MERCURIMETRIC (JUNE 1963)
6 5¢1 52.0 MOHR YOLUMETRIC
T 3.1 1.6 PRUFOSED SPECTRIPHOTOMFTRIC MERCURIMETRIC C(JUNE 1963)
8 640 78,8 ARGENTOMETRIC»
9 3.3 1l  MOHR VOLUMETRIC» USGS WSP 91454, D310A=1
10 4.4 3t 1 oo T
11 2.9 13.6 MERCURIC THIUOCYANATE
12 3.1 7.6 UTHER
13 2.0 40,4 TTMOHR VOLUMETRIC» USGS WSP 1454, D:10A=1
14 246. 22.9 < PROPOSED VISUAL “IRCURIMEYRIC (JUNE 1963)
15 2.8 1646 MOHR VOLUMETRIC»
16 4.5 34,1 "7 PROPOSED VISUAL MERCURIMETRIC (JUNE 1963)
17 8.0 138,4 REJECT MOHR VOLUMETRIC»
18 245 2545 DO
{9 2.5 25,5 “PROPOSED VISUAL MERCURIMETRIC CJUNE 1963)
248 1646 MOHR VOLUMETRIC»
3.2 4,6 PROFOSED SPECTROPHOTOMETRIC MERCURIMETRIC C(JUNE 1963)
""" 3.5 4,3 MOAR VOLUMETRIC» USGS WSP 1454, D310A™1
3.0 10.6 DO
2.5 2545 PROPOSED SPECTROPHOTOMETRIC MERCURIMETRIC (JUNE 1963)
1.5 55.3 UTHER
5.0 49,0 MOHR VOLUMETRIC, WSP 1454, D110A=q
640 78.8 DN
2.8 16,6 (1]

"TOTAL RANGE

MEAN

SIANPARD DEVIATION

1.5 8.0

3.35

1.17

AVERAGE DEVIATION

90 PCTW+CONF«INTVLOF MEAN

SAMPLE 22

3.36 ¢ 0,386



e e

(E TUTTTREPORTED T PCTLOEV.
CODF TVALNL FROW HEAN METHGD
¢ B - LYE /iU YU AE R IDCHROME CYSNINE Ry USGS WSQ 14545 Delen=f
4 2 ! Oetr 1449 )
3 NeH LIPS | vi)
¢ 4 0.4 T 23,4 - 0o - -
o3y 5 0.5 4,3 00
&7 6 0.4 23,4 po
Yl 1 7 0t 34,0 po - - e
oGl 3 0.6~ 14.9 VISUAL ALIZARINs APHA SiD, METECT 1965
YHS T 9 . 045 443 ZIRCONIUM=ERTOUHRENE CYANINE Rs USGS WSQ 1454» Di16A=1
V587 10 0.5 14,9 va ) B T
5651 t1 0.6 1449 SPAUNS METHOO, Avit ST, MiTHes 1965
257 12 0.5 4,3 hs!
3587 13 0.6 14,9 “ZTIRCONIUM=ERINDCHROUE CYANINE R» USGS WSO 1454, Dif6A=1
V6 *6¢( 14 0.5 4.3 Da
0567 i3 045 443 SPADNS METHODs AFHA 3TD. METHe» 1965
)55 16 0.6 18,9 7 LIRCONTUM~ERTOCHRUME CYANINE R, USGS WS6 1454, psfsda~t
Q667 17 0.5 4,3 ua
RY 18 0.5v 4,3 ZIRCONJUM=ALIZARIN, USGS WSP 1454, D316A=2
0657 19 N6 14.9 ZIRCONTUM=ERIOCHROME CYANINE R» USGS WSW 1454, Di116A=1
066/ 20 043 42,6 DO
0667 21t 0.4 23,4 Do -
0a=67 22 0.4 23.4 i1} I
0667 23 0,8 53,2 oo
a6t 24 0¢d 23,4 DO
2s NOT DETERMINED T - T
16°5T 25 © 045 4,3 SPADNS METHODs APHA STDs MFETHe» 1965
06ve7? 28 045 A,3 ZIRCONIUM~ERIDCHROME CYANINE R, USGS WSQ 1454, D116A=1
0e=67 T 29 0.6 14,9 DO —

FTOTAL RANGE — 0,3“ 0.8
ME AN 0522
STAYDARD DEVIATION 04105

AVERAGE DEVIATION

SAWMPLE 22 o

0,080

90 PCT«CONFoINTVLOF MEAN 0,522 & 0.034 F




T TREPORTED

PCT.DEV,

R CJDE VAL UE FR{(4 MEAN
ST T i VI ) G - e
¥ 2
W 3 {el 0.3
e 4 NS
s 5 bl
RREY ¢ 6 N
af RN T 7243 REJECT PR Ay C —— -
6t 8 Wil CLiCHE L
yaAr 5 9 1.1 0e¢3 ATOMIC AES {
0n=6/( 0 NG T LETERNTART - e e .
15267 11 142 8.8 ATRHIC ap i
YN 4 12 L ( ETER i S—
i 137 1.t 0.3 - BYowiC aBSGHP TN T B
ihcof 14 161 0.3 l
i 15 R T is 1.0 9,3 Lo
b 0s8T T 16 Ts0 9.3 ] - -
4 1667 17 1s 1 N.3 0o
| 87 18 1.1 0.3 oo . o e
16=AT 19 1.0 9,3 oo S =
1667 20 NOT GETURMINED
0h 67 21 1o 2 8.8 ATOMIC ABSGRPTICON
| Gewst 22 ted 27,0 - bo e I .
1 TRy 23 142 8.8 0o
| D687 24 1,0 9.3 6G
i yhme7 T 25 0495 3.9 — OTHER B = —— —— =
‘ J5=67 26 NOT DETERMINED
{ AERLY 23 fel 03 ATOMIC ABSNRPTION
1 rer 29 | 0.3 00 T o )
)
v
[OTAL RANGE — 0,95 1.9 — e ST 9D S
HEAN 1.10 AVERAGE DEVIATION 0.065
STANDARD OEVIATION 04104 90 PCT,CONF.INTVLOF MEAN 1.10 2 0,042 ZN




14 ;F T
Li=YR

: .r_"["

o467
0587
no=ar
05=67
O4h=al
Or=67
06mAT
0o 87
Y
us=6T
No=67
0a=67
Vo=h7
(G667

‘”:/.4,3?”

06-67

0567

T PCT.ORV.

|
|

AINTIZATIGNS, JAWWAS 56, 633-638, (1964)
CNGLOISULFUNIC ACID»
PHENOLDISULFONIC ACID» USGS

STDs METH.» 1965
WSP 1454, D1256=1

DETERHINED
PHEROLDISUILCONIC
PHONOLLISULFONIC

WSP 1454, D3256=1
STDe HETHe» 1965

i

PHENOLDISULFUNIC ACTO»

PHENOLDISULLFONIC ACIU»

WSP 1454, D31256=1

STDs METHs» 1965

PHENOLDISULFUNIC ACID»

—

WSP 1454, D1256"~1

G6~67
D6=67
0e=617

6= 2%

06~67
N6=67

S Yd

06=67
Da~67

.)'1‘67777

Wiw N NS N~ W

© o oo ¢« o e & oo e

aiw—-ao”---oﬂ-nwa
~ =~

i

&=
e o o
W

~ NOT DETERMINED

0

PHENOLDISULFONIC ACID»

36, 410 (1964)
USGS WSP 1454, D3256=1

|
E R
o |e

ww o

“TOTAL RANGE

HEAN

STANDARD DEVIATION

AVERAGE DEVIATION

90 PCT.CONF«INTVLOF MEAN 16,7 & 0.436

SAMPLE 22

O

e O O

@




]

ODETERWINATIUN  ND,LAHS  PCY, of VALULY PCT. OF UGXEJECTED VALUES WITHIN

( REPORTING REJECTED 50 PCT. CI X _*_STD X + 2STD
- C"O"'ﬂ'l‘) Y S e e 1 e T o
C PH 28 4 15 81 96
-oSI02 26 i) i T8 76 96 I
T MN 23 4 32 82 95 |
( CA 28 0 0 71 93 ‘
M6 000000023 L. S 9 89 93 .
A NA 25 0 b) 88 38
( K 25 0 56 76 92
L K] 28 o 31 63 96 B
S04 28 4 52 78 96
O cL 28 4 30 74 93
e F 21 0 ay 70 93 )
ND3 26 3 40 76 92
( N 19 5 50 89 94 , 3
( ,
( '
( \
(
C
(
(
(
¢

SAMPIE 22




&

o

S

G

TOMIE "~ RLPORTED  PCT.DEV.e
MO=YR CODE VALUE FROM MEAN ME THDD
06=67 1 33 — 0,1 . WHEATSTONE HRIDGE
06=67 2 330 151 Lo
0667 3 355 644 DIRELT READING INS§o/UnENTS )
06=67 4 328 RN WHEATSTONE BRIDGE
06=67 5 331 0.8 ]
06=67 6 329 1,8/ 0o B
07=67 7 333 0.2 . ) 0o T -
06=67 8 330 101 DIRLCT READING INSTRUMENTS
06=67 9 331 0.8 WHEATSTONE BRIDGE
06=67 10 331 0.8° |1} o N T
06=67 11 339 1.6’ Do
06=67 12 336 0.7 UTHER
06=67 13 3y e WHEATSTONE BRIDGE ~— .
06=67 14 333 0.2 Do
06=67 15 331 0,8 00
06=67 16 334 0.1 " DIRECT READING INSTRUMENTS o S
06=67 17 338 1435 WHEATSTONE BRIDGE
—— 0667 18 322 3.5 D0
0667 19 33% 0,1 bo e
06=67 20 329 1.4 Do
06=67 21 327 2,0/ O]
06=67 22 335 0,4 oo T
06=67 23 335 0,4 DO
06=67 24 332 0,5 Do
06=67 25 360 7«9  REJECT LD T I
06=67 26 325 2,6 00 '
06=67 28 330 1,1 Do
06=67 29 352 5.5 oo - T
TOTAL RANGE 322= 350 SAMPLE 23
MEAN 333,5 AVERAGE DEVIATION 4,76
STANDARD DEVIATIQN 7.08 90 PCToCONF«INTVLOF MEAN 333,5 ¢ 2,33 ! COND

© ¢ 0 0 ¢ 0 © 0 © O © ©0 0o o0 o ¢

e
Nef




DATE T T REPORIED PCT.DEV.

MO=YR CODE YALUE FROM MEAN

n8=47 1 - 7¢8 0.3

Ns=67 2 748 0.3

N5=67 3 7.8 0.3

V6=6t 4 8§42 S8

06=67 5 T.4 4,9

06=67 6 7.8 0.3

Dr<67 7 8.0 2.8

06=67 8 7ol 87

06=47 9 749 1.6

u6=67 10T 8.0 2.8
06-67 11 840 2.8

05=67 12 81 4.1

0667 13 7.8 0.3 B
U6=67 14 7.1 8,/

06~67 15 8.1 4,1

05°67 16 840 248

05=67 17 7:1 8,7

06=67 18 7.4 4,9

06=87 19 7.9 1,6 T
Jg6=67 20 7.8 0.3

06=67 21 8.1 4,1

06=67 22 T~ 8.0 2,8
0567 23 7ol 1,0

0oe=a7 24 Teb 2.3

ee=67 25 840 -2
06=67 26 8.0 2.8

0667 28 Te6 2.3

Ge=A7 29 T Te7 1.0 N

oo
UTHER

INSTRUMENT Mf e

o
Lo
Co
Do
o
DO
00
Lo
DC
0o
Do
Do
Do
DO

D0

TOTAL RANGE —— 7,1= 8¢2 —
) HEAN 7.78

AVERAGE DEVIATION
STANCARD DEVIATION 04311

90 PCT.CUNF«INTVLOF MEAN

0.236
7.78 & 0,100

HYTUMETRITC

-

J

SAMPLE 23 ~

PH

o |
O
O
O
O
0o
0
0
0
0
0
Q
0O
0O
O
O




TDATE  RcPURTED  PCT.DRVY. ' -
§) MO=YR CODE valLUE FROM MEAN ML THES O
06=67 77714 5:8 3,6 f U ~ 14945 14=j
:") 06°67 2 5.6 0.1 il O
0667 3 5.6 0,1 L)
06=67 4 WO DE T
) 06=67 5 5¢9 5.4 MOL S SUATE Bio $k, Baaansi o
06=67 6 5.8 3,6 [ J9)
07r=67 [ S5e¢6 - 03 D]
) 06=67 8 368 32.1 REJECT COLURIMETRIC MULrA0NSYLICAYE, AFHA STDe METHe» 196 0
06=67 9 565 1.7 MOLYBIATE BLUE» 5 KBS 3542 Vi 34’~i
06=67 1o 5.8 3.6 uo o h
O N6=~67 i1 5.8 3,6 OTHEK O
06=67 12 5.2 71 00
06=67 13 5.4 T 34 MOLYBDATE BLUEs Usas w58 (454 Di3aa=i
9 06=67 14 5.8 3.6 o 0
06=67 i5 5.9 5.4 on
06=87 16 5.6 0,1 T 00 o - )
3 06=67 17 5.3 5.3 00 0
06=67 18 63 12.6 0o
06=67 19 5.5 .1 - 00 o o -
‘} 06=6T 20 ST 1.9 DO O
06=67 21 55 1.7 00
06=67 22 55 B T S T DO B o o A
06=67 23 5¢2 7.1 00
\,) 06=67 24 : 5¢5 1.7 00 O
06=67 25 - o B NOT DETERMINED B - -
) 06=6T7 26 5.0 10.7 OTHER O
06=67 28 55 1.7 MOLYBDATE BLUE» USGS WSP 1454, U334A=1
06=67 29 5.6 0.1 T 0o o - ' B
' Q|
¥ 0
9 0
o = |
i _ B R — —— . - S |
TOTAL RANGE 3.,8= 6.3 SAMPLE 23 |
o MEAN 5.60 AVERAGE DEVIATION 0196 . o [
STANDARD DEVIATION 0.270 90 PCTLCUNF«INTVLOF MEAN 5,60 2 0,092 slo2

P
wf
~
-t



MOTLYIAZO QUVONVLS
e 7 | Y SORE NY 3N
; ; 0175.00°0  29NVY IVI0L

; ne 62 [9090
' ez 19290
al ("6 92 19290
in 6z 19490
a ve 49«90
£2 19450 )
2z 1930
Pl ! 12 1590
2 : , 0z 29290 )
1 51 19290
A ! 81 1990
_ ST EETE 2 11 19-90 )
_ i 91 £9=G0
_ P3N an ¢l 29«90
_ ? 71 19-90 )
Yo 2671 €1 19w90
( 21 (9690
u évi12) : 10 it 19-90 )
; ; ; 01 195
{
’ o )
!
( Q
< )
] q
Y m
= )
ﬁ ] d-\. .
i 13
o L3 ; b 3007 M wOH )

ENRAY




e T e e,

REPORTED PCT.DLV,

o MO=YR  CODE VALUE FROM MEAN METHGD |
06-67 1 29— 5.0 ATOMIC ABSORPTION
€ 06=67 2 35— 1.5 00
06=67 3 32 4,8 00
06=67 4 32 4,8 COMPLEXOMETRIC»> USGS WSP 1454» D38A=1
( 06=67 5 31 1.5 00
06=67 6 29 5.0 00
0767 7 31 1.5 ATOMIC ABSORPTION R )
( 06=67 8 32 2,8 EDTA TITRIMETYRIC» APHA STD, METH, 1965
06=67 9 30- 1.8 ATOMIC ABSORPYION
06=67 10 31 1.5 COMPLEXOMETRIC» USGS WSP 1454» DiBA=1 o !
( 06-67 11 31 145 ATOMIC ABSORPTION '
06=67 12 32 4,8 UTHER
06=67 13 30 1.8 ATOMIC ABSORPTION S —
( 06=67 14 31 1.5 COMPLEXOMETRIC» USGS WSP 1454s D18A=1
06=67 15 30 1,8 OTHER
06=67 16~ 2977 5,0 ATOMIC ABSORPTION T T
( 06=67 17 30 1.8 COMPLEXOMETRIC» USGS WSP 1454, D18A=1 )
06=67 18 29 540 ATOMIC ABSORPTION
- 06=67 19" 30 1,8 COMPLEXOMETRIC» USGS WSP 1454s D18A=1 ‘
( 06=67 20 30 1,8 ATOMIC ABSORPTION » )
06=67 21 31 1.5 00
06=67 22 32 4,8 COMPLEXOMETRIC» USGS WSP 1454, DIBA=1 -
( 06=67 23 30 1.8 ATOMIC ABSORPTION
06=67 24 30 1.8 00
06=67 25 27 11,6 EDTA TITRIMETRIC» APHA STD, METH, 1965
06=67 26 33 8.1 00
06=67 28 30 1.8 COMPLEXOMETRIC» USGS WSP 1454, Di8A=1
06=67 29 3277 4,8 ATOMIC ABSQORPTION ~ o
\
TOTAL RANGE L B SAMPLE 23
MEAN 30,5 AVERAGE DEVIATION 1,08

CTYAMPDAON NEVYATTINM “gq on PCT.ANANE.TNTVINE MFEAN N & . N K




DATE REPORTED — PCT.DEV, — ) o T T T T T e ] !
MA=YR CODE YALUE FROM MEAN HE TKGS . o i
DH=6T s “.__.1,0,,.41 T TTRTOREC AB st b - W B
08=487 9.9 By ( H
05267 11,2 6o 2
06461 o 1.0 T T cALL, B . ‘ poED O WSE LUB4 DAYTA%Ys DE23A T T
06=67 9.9 ug G
0667 22,4 Lo
0767 K ATLALS ABSa<w - o T |
£ 0667 2.1 CALT, BY x 5 OWSF 1454, UuifA=1s D123A Q!
0667 6 4,3  ATOMIC ABSUKF |
0667 10 8,6 4,3 NOT 3 T {
3 06=67 11 9.9 10,1 ATOMIE o |
: 06=67 12 TeS 72 16,6 CALT. &Y D : S ASP 1450s DE{TA=1s D1234 i
06=67 A3 BT 3.2 U UATUMIC ABSORV e T T T i
06=67. 14 . 844 6.6 Do C |
06=67 15 244 73.3 REJECT CALC, &Y Ui: e L WaP §9%%r DIYTA=1s D323A%Y E
06=87 16 84 6.6 T T T ATOMIC ABEGAFY IO Bt e = ;
06=67 17 9.0 0.1 CALC, BY GIFveis: : WSF i%Z4s DUi7A™1s D234} O ’
06=67 18 8.7 3.2 ATOMIC ABEORFI! i
06=67 19 9.5 5,7 T UUCALE, BY BIFFS USGS WSP TIL50, DIITA=1s D323A~] = ¢
i 0667 20 9.0 0,1 ATORIC ABSORPY G o
. 06=67 21 8.5 5,4 Do
06=67 22 -1 e 9,9 TTCALC, BY DIFFERLACEs USGS WSP 1454, D117A=1, D823A-{ — !
oS 06=87 23 945 Sl ATOMIC ABSORFYLCK o |
0667 24 845 5.4 Do .
0s=67 25 11 22,8 T CALC, BY DIFFERENCE; USGS WSP 1454, Det7A=1, D323A-1
'3, 06=67 26 8.0 11.0 DO o
- 0667 28 o 9,5 50' (V]1]
06~67 29 AN Y T 6.8 T ATOMIC ABSORPTION e
(0
3 O
& O
& O
[UTAL RANGE — 2,4% 1] . e S SAMPLE #3——————
o . MEAN 8,99 AVERAGE DEVIATION 0,668 o
STANDARD DEVIATION 04859 90 PCT.CONF+INTVLOF MEAN 8,99 & 0,282 MG




DATE FLPORTED ~ PCT.OEV.

MO=YR CODE VALUE FROM MEAN BT K

0a%87 g TT20 T 6.3 i & ER

N6=67 2 21 1.6 Wi

06=67 3 21 1,6 1

06=67 4 T - B .0 &

06=67 5 22 3.1 FiL '

06=67 6 NG

0r=67 T 21 1.6 ATLw {6 AR ®
06=67 8 21 1,6 FLAML #xCTO®E?
06=67 9 22 3.1 ATLAIC RBLTURY |
06=67 — 10 B NCY DB TI&n{ivel
06=67 11 19 10.9 FLARE PEOT Ga%
06=67 12 21 1.6 UTat &

06=67 13 22 3.1 FLARE PROGQHE K
0657 14 21 1.6 ATGHIS RRZgGA™
06=67 15 32 50,0 REJECT Flab FaTasg
06=67 16 21 1.6 o C O ATOMEU RBSURETIUH
06=67 17 22 3,1 FLARZ PROTOHLYAY
06=67 18 21 1.6 ATONIC aBSORET
06=67 19 21 1.6 FLAKE POTERE ¥R
06=67 20 22 3.1 ATOMRTC ABSRE | B
06=67 21 21 1.6 bG

06=87 22 2y 1.6 ¢ FLAME PHOYOMEYAY
06=67 23 22 3.1 ATURIC RBSORFTY i
06=67 24 22 3.1 DO

06=67 25 23 T.8 FLAME PHOTOMETRY
06=67 26 21 1.6 Do

06=67 28 22 3.1 Lo

06=67 29 22 B 15 e ATOMIC ABSORPTION

—_— T S

\
TOTAL RANGE 9= 32 T - - S
MEAN 21,3 ~AVERAGE DEVIATION 0+6 %%
STANDARD UVEVIATION 0.816 90 PCT'CUNF‘INIXEE]E MEAN _3{13*9'2_3§

23T

<

©C 0 ¢ 0 0 © © 0 © © © © ¢ ¢




e

b

G

a

DATE

~ RoPUORTED ~ PCT.OEV,

MO~ (R CODE VALUE FROM MEAR 4
JE=6T R 210 !lcd t
2 204 5.9
3 2ol 2,7 5

& o o ¢ :

5 2¢4 Se9 &

6 [

T 2400 T 7.4 &1 ¢
06=67 8 2.3 1.5 CRN
06~67 9 2¢3 165 A1 .
0667 10 ) ) o - i ;
05=67 it 244 5.9 LTrki
0667 12 244 5,9
06=67 13 T 2.8 T s, 9 T T UirER
06=57 14 242 2.9 L R o
6667 15 1,9 16,2 Ul
06=67 16 2s2 2.9 ATurgc
06=87 17 2.0 11,98 UTrid
06=67 18 2¢5 16,3 ATONIC
06567 T 19 2.2 20 OTHE R
06=67 20 2.4 5.9 ATiRGC
06=67 21 241 7.4 bG
06=67 22T 2.3 A Y- T " OTHER
05=67 23 2¢8 5.9 AT GC
0e=67 24 243 1,5 V1]
06=67 25 T 266 UG, T T UTHER
06=67 26 3.0 32,4 REJECT D0
Go~67T 28 2.2 2,9 0o
06=67 29 T 2.2 T2,y T TATOMIC

TOTEL RANGE  T1.9= 3.0 —

HEAN
STANDARD DEVIATION

g

2.27
0.169

AVERAGE DEVIATION
jqifglzggyF.}NTVLDF MEAN

B3

B&;
tRYS

Ly
ABSUke $ LG
ABSURE D

EBSOR® | 228
ABSORPTION
6e136

_2.27 ¢ 0,059

SAMPLE

K

13

e 0

o

@ © ¢ O o © ©

@




ToevE T
HO=YR

Co6=a67

06=87
CH=57
06=87
06=87
06=67
07=67
667
06=57

06~67

0667
06=67
0667
0667
0667

06=67

06=67
0667

06=67

06~67
06=67
06=67
05=67
06-67

06=67

06=687
Co=67

06~87

REFORTED  PCT.DEV.
CUDE VALUE FROM MEAN
D 93y .4
2 94 0,4
g 93 v ied
4 98 o 0ot D
5 95 0o/ ¢
6 94 0.4 )0
7 95 0.7 oa
8 95 0,7 0
9 94 0.4 01
10 95 0.7 04
11 95 0,7 o
12 93 1.4 i
13 Y 0.4 P
14 ), 3.5 3
15 g2 2,5 @
18 93) 1.4 ks
17 96 -/ 1.8 i,
18 94 0,4 0o
19 96 1.6 - (!
20 98 3.9 00
21 96 1,8 PO
T2 T 957 0,7
23 96 1.8 v
24 95 _ 0.7 D0
25 73, 22,6  REJECT
26 91~ 3.5 DO
26 96 1.8
29 94— 0.4 Do

TUTAL
MEAN

RANGE 73= 98
94,3

STANDARD DEVIATION 1.59

AVEKAGE DEVIATION
99 CCT CONFs INTVLEE BEAN

MELGme ¢

PO:LR1]HH£lﬂx’»

INDICATUR METHKEC.

PU"ILNTIUM;THIC' l;h'\—i:é

P

—

i

SAMPLE 23

HCO3

O

G

Qe ©

¢ © Q




—

e

D

O

REPORTED  PCTW.DEV,

|
|
|
|
|

TTSFECTROPRGTON

C

GRAVIMETRIC

SPECTROFROT O 3w;g=7nx§55:37

‘
\

VISURL ThOwE
SPECTRCFHUYGE
SPECTROPHUT LY 14945 D13B8A=2

GRA\EMEZ{:

V- BPONNOOO2IBEOONOOCO
CCma~N~NEsLEPE~Nmpo~Nsse

© oo e oo ® o e o 0|s e ole o o

HIF 14545 D13BA=2

o
-
E -1

SPECTRUPHOTOKET

o~
i
|
\
|
|

1
©o

DATE—
no=YR CODE
TT08=6T i
06=67 2
0667 3
0667 4
06=67 5
06=67 6
07=67 7
06=67 8
0667 9
T06=67 10
06=67 11
06=67 12
06=67 13
06=67 14
06=67 15
06=67 16
06=67 17
06%67 18
06~67 19
06=67 20
06=67 21
06=67 22
06=67 23
06=67 24
06=67 25
06=67 26
06=67 28
06=67 29
TOTAL RANGE — 37-
MEAN

STANDARD UEVIATION

~ T HACH=SULFA VER
GRAVIMETRIC WITH
SPECTROPHOTOMETRIC THURIN, USGS W5F 1454» D33BA=2

“GRAVIMETRIC» -

=
NV EeESOs
e|e o ojs o o

N OO e B e

nisea=3

23—

©C 0 0 ©¢ ¢ © 0 @ O 0o o e ¢

AVEHAGE DEVIATION

WEQ%KE"CUNF'INTVLOF MEAN 43,8 ¢ U453

o



2

@

o)

DATE
MO=YR CODE

o667 1

06=67
06=67
06=67
06=67
06=67
07=67
06=67
06=67

06=67

06=67
06=67
06=67
06=67
06=67

06=67 16

06~67
06"67

TREPOKTED  PCT. DLV,

—

o m~Now bhnAJH

——
-

——
U & wn

CNNONONSONDANSEN ON O

e @« @ |®» © 2 @ © ®© @ » & & ® o (e ®

06=6T7
06=67
06=67

|
| s
| o @

06=67 22

06=6T
06=67

06~67
06=67
06=67

N -

ME T
. Vit
(9 4
i
Lu
< PR 4]
MO #
PRV
ARGEMT
MOk
(0§
Lo
CYHER
MCHK VOLUKE
PROFOSEC
MOHK Yl Uy
~ FRGFOSE(
MORK V0L
Do
7 PROPGSED

MOKR VOLUKE |
PROPGSE D T

" MOHK VoLUwme =

oo
PROFOSED &P
UTHER

MOHR VOLUMETRIC»

0o

06~67

NP ONBWWRBUNICTUETOENUTTEUECE O O L

NEwWwNNENOON

e ®» ® o e o o

© DO

TUTAL RANGE
MEAN

AVERAGE DEVIATION
90 PCT+CUNF«INTVLOF MEAN

1675
26,

STANDARU DEVIATION

%iC (JUNE 1%

 © © © © O ©

/

ETRIC (JUNE 156

fRIC (JUNE 19

wel 1454 LEi0A=]

O ¢ ¢ ¢ © C©C 0




bt

DATE " RIZORTED  PCT.Dbv,

o

USGS WS4 1454,

n

ZIRCONIUM=ERIOCHROME CYANINE R»

o

VISUAL ALIZARiiN» . METRCT 1965
INE Ry USGS WSQ 1454, D1164°1

ZIRCONIUM=ER10CHRONE
SPAUNS METHUD:
ZIRCONIUM=ERIOCHRGME CYANINE R, USGS WSQ 1454» Dilea=1

SPAUNS METHOD»
ZIRCONIUM=ERIDCHROME CYANINE R»

|l® @ @ @« ®« 2 ® ® © o @« o o 3 o

|
|

USGS WSQ 1454, D316A=1

ZIRCONIUM=ALIZARIN,
ZIRCONIUM=ERIOCHROME CYANINE R»

USGS WSP 1454,
USGS WSQ 1454, Ds16A=1

HO=YR CODE v aLUE
TToe~eT i 0.9 6
06=67 2 i.0 4
06~67 3 049 3]
06=67 4 0+9 6
06=67 5 1e1 14
06=67 6 1.0 4
or=67 T 1.0 14
06=67 8 049 6
06=67 9 1.0 4
T06=67 0] 1.0 4
06=67 11 0e7 27
06=67 12 1.0 4
06=67 13 R TR 14
06=67 14 1.0 4
06=67 15 1.0 4
06=6T 16 1.0 4
06=67 17 1.0 4
06=67 18 0.8 16
06=6T7 197 0.8
06=67 20 0.8
06=67 21 0.9
06=67 22 1.0
06=67 23 1.1
06=67 24 1.0
06=67 25 R
06=67 26 0.9
06=67 28 1.0
0667 29 1.0

NOT DETERMINED
SPADONS METHOD» APHA STDo
ZIRCONIUM=ERIOCHROME CYANINE R» USGS WSQ 1454, DI16A=1

TOUTAL RANGE 0,7 1.1

AVERAGE DEVIATION

MEAN 0959
STANDARD DEVIATION 0.101

90 PCT.CONF«INTVLOF 04959 ¢ 0.033

0 © 0 0 0 ¢ 0 O 0 o o o ©




DATE REPORTED  PCT.bEVe 7 T 5 = -
HO=YR CODE ValLUE FROM HE Al METHUD \D O
Ty A | 0,057 18,9 T T TATOMIC ABSORPTION T T T T
S 06=67 2 NOT DETERMINED O
) 06=67 3 0,87 - 266,7 ATOMIC ABSORFYLON
0667 4 [ NOT DETERMINED G N
0667 5 NOT DETERMINED O
| 0667 6 - L S NOT DETERMINED
‘ 0r=67 7 0.8 24,1 T UATOMIC ABSORPTION 7 B
| Y 06=67 8 NOT DETERMINED O
A Q6=67 9 0,11~ 53.6 ATOMIC ABSORPTi0R
| o6=67 10 T NOY DETERMINED T T
! S 0657 11 0,70 - 195,1 ATOMIC ABSORPYIOX o
’ 0667 12 NOT DETERMIHED
J 06=67 13 0,25  S,4 7 T ATOMIC ABSORPTION -
%) 06=67 14 0,21 11.5 i) s
b 06=67 15 NOT DETERMINED
i G667 16 0,05  78,Y 7 ATOMIC ABSORPTION™ T - — —
i Cy 06=67 17 0,07 70,5 oo o
| h 06=67 18 0,08 66,3 B0
06=6T7 19 0.08 66,3 [ T - .
O 06=67 20 NOT DETERMINED o)
06=67 21 0,06 74,7 ATOMIC ABSORPTION
06=67 22 0,09 62,1 DO T - — -
s 06=67 23 0,32 34,9 00 ()
= 06=67 24 0,06 74,7 Lo
06=67 25 0,34 43,3 OTHER™ = — "
€4 06=67 26 NOT DETERMINED 9}
0667 28 0,15 36,8 ATOMIC ABSQRPTION
06=67 29 0.60 152,9 DO T I
€y G
j — e S e i e A S — —
| ¥ ‘ ' o
{ o ' 0
i
.o o
TOTAL RANGE 0,05=0,87 R SAMPLE 23—
G MEAN 0,237 AVERAGE BEVIATION 0,134 0
STANDARD DEVIATION 0.245 90 PCT.CONFJINTVLOF MEAN 04237 & 0.101 IN
& \ O




: - U
vAYE T REPORTED  PCT.DEV, 7 T T T I
O3 H0=YR CODE VALUE FKOM MEAN METHOD o)
06=6T 1 0.4 T 8.1 7 "PHENOLDISULFUNIC ACIUs USGS WSP 1354, D8256=1
'\:y 06=~67 2 0.0 100,0 Lo O
36-67 3. 0.7 85,7 b0 - -
06=67 4 0.4 6.1 Y] - —
p 05767 5 0.0 100,0 Do 0
06=67 6 0.2 4649 0o
Gr=67 T 0.5 32.7 7 T DIALOTJZATION, JAWWA:, S5» 633=638, (1964) T
3 06=67 8 1.1 191,.8 PHENOLDISULFONIC 4¢10, APHA STD« METH.» 1965 o
A 06=6T7 9 044 6.1  PHENOLDISULFANIC A0l 365 WSP 14545 DI256=1 -
| 0e=67 10 T T NDT DETERMINED ) ST T
3 06"67 11 046 59.2 PHENOLDISULFUNIC Afn. TGS WiF 1454, D1256=1 o
06=67 12 0¢5 32.7 PHENOLDISULFORIC 4030 SPHA SVDe METHe, 1965
1 06=67 13 0.6 59.2 T PHENOLDISULFONIC ACTN». USGS WSP 1454s D3256=1
! b 06=67 14 0.2 4649 00 0
] 06=67 15 044 61 ~ PHENOLDISULFONIC ACID» APHA STDe METHs, 1965 )
' 06=87 16 0.5 32,7 PHENOLDISULFONIC ACIC» USGS WSP 1454» D3256=1
Oy 06=67 17 042 4649 00 O
06=67 18 0.0 100,0 Do
t ’06-67"——;’9—’_ gra* 26.1 gg—~ - : E— 3
06~67 0 3 0,4 "
| = 05=67 21 046 59,2 00 o
06=67 227 0.5  32.7 ]) o T T - i
oy 06=67 23 046 59,2 DO : O 1
06=67 24 . 0.0 100.0 0o .
06=67 25 ' T NOT DETERMINED e
O 06=67 26 03 20.4 BRUCINE, ANAL. CHEM.» 36» 610 (1964) O
06=67 28 0.0 100,0 PHENOLDISULFONIC ACID» USGS WSP 1454, D3256=1
0667 29 0.4 6.1 T bo - i
§) e)
o A 0
¢
o 0
@ o
" TOTAL RANGE — 0,0° 1 ) A SAMPLE 23
| %) MEAN e 04377 AVERAGE DEVIATION 0,198 5]
STANDARD DEVIATION 04261 90 PCToCONF.INTVLOF MEAN 04377 & 0,088 o . N3
1 ¢ O I




DETERMINATION

cynn
PR
5102
MK

MO L1LAHS
REPURTING

723
28
26
22
28
28
25
25
23
243
23
20
26
18

SO0 C &=

HE V. LUkS
REJECTED

0

PCT,

3n
29
20
14
0
19
0
t7
26
0
7
0

n
.

24

UNREJECTE ) VALUFES
LT

At
&8
&4
a1
Y4
A3
a3
/9
X4
-3
I3
70
73
a3

WITHIN
. 251D

93
89
92
P!
D)
PR
)
R
54
93
93
P
94
91

Jle 23




1a=YR CODE

I 1
1587 3
V6=5¢ 4
Uh=67 5
06=617 6
0767 7
G667 8
nNa=457 9
=67 10
U667 11
05467 12
Uo™er7 13

67 14
N5~87 15
05787 16
05=67 17
06=67 18
0687 19
Q6=67 20
0e=a7 21
Q6=67 22
03~67 23
00787 24
06=67 25
06=67 26
0667 28
Ge~47 29

“ps

NNOIONNTENNNND®NNT®

® e @ ® ° =

NOOCO O NO®@® AL == C e X

PORTED

Al UE

~N~N®
-
O - O

o
e o o
-0 o

PCT.OEV S
FRUM MEAN

NN N N2O =N ERODTNN-N
CWEETWCTC R WOCNDT = \NW-TXTO~NT

TUTAL RANGE

HEAN

STANCARD DEVIATION

Gl g

7.78
0¢311

AVERAGE DEVIATION

90 PCT.CUNF«INTVLOF MEAN

it

(G
91

14
ag
UL

uo
06
oe
oo

ME THGE

OTRER

INE

vl
va
111]
bo
vo
0o
00
0o
Do
uo
(1]
DO
00
00
Do

TRUMERNT

12

0.236

T.78 & 0,100

c O ©

C

c o © © ©0 © o ¢C© ¢©

|
i
i
i




