
O

O

RE PORT OF

ANALYTICAL EVALUATION PROGRAM

STANDARD REFERENCE WATER SAMPIES NUMBERS 22 AND 23
O

O
'

Chemical Analysis

O

O

O

U.S. GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
Denver, Colorado

1967

O



O

Contents
O

Page

Purpose and Plan -------------------------------------------------
1

Preparation of Samples ------------------------------------------- 1

Determinations --------------------------------------------------- 1

O
Participating Laboratories --------------------------------------- 2

Mathematical Treatment of Data ----------------------------------- 3

Reported Values -------------------------------------------------- 3

Conclusions ------------------------------------------------------ 3

Specific Conductance ---------------------------------------- 3

pH ---------------------------------------------------------- 3

Silica ------------------------------------------------------ 4

Manganese --------------------------------------------------- 4

Calcium ----------------------------------------------------- 4

Magnesium --------------------------------------------------- 4

Sodium ------------------------------------------------------ 4

Potassium --------------------------------------------------- 4

Bicarbonate ------------------------------------------------- 4

Sulfate ----------------------------------------------------- 4

Chloride ---------------------------------------------------- 5

gg Fluoride ---------------------------------------------------- 5

Zinc -------------------------------------------------------- 5

Nitrate ----------------------------------------------------- 5

Laboratory Performance ------------------------------------------- 5

|þ Graphical Presentation of Data --------------------------- Appendix A

Reported Results - Calculated Means and Feasures of
Dispersion - Laboratories Reporting - Percentage of
Rejected Values - Percentage of Distribution About
the Mean ----------------------------------------------- Appendix B



0

STANDARD REFERENCE WATER SAMPLES NUMBERS 22 AND 23

Ab 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 provide 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 0.45µ
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 determin-
ations were requested for each sample: pH, alkalinity, specific con-
ductance, silica, manganese, calcium, magnesium, sodium, potassium,
zine, sulfate, chloride, fluoride, and nitrate. Each laboratory was

requested to perform the pH and alkalinity determinations immediately
after opening the sample container. The order for performing the other
determinations was not specified. Each determination was performed in

gþ duplicate and each laboratory was requested to indicate the analytical
procedure used. As in the past, participating laboratories are identi-
fied by code number only.

O
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PARTICIPATING LABORATORIES

U. S. Geological Survey
O

Alabama, Tuscaloosa New York, Albany

Alaska, Anchorage of North Carolina, Raleigh

Arizona, Tucson Ohio, Columbus
O

Arkansas, Little Rock * Oklahoma, Oklahoma City

California, Menlo Park s/ Oregon, Portland

California, Sacramento Pennsylvania, Philadelphia
O

Colorado, Denver Puerto Rico, San Juan

D. C., Washington Texas, Austin v

Florida, Ocala Utah, Salt Lake City

Louisiana, Baton Rouge Washington, Tacoma

Nebraska, Lincoln Wyoming, Worland

New Mexico, Albuquerque

Other

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
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MATHEMATICAL TREATMENT OF DATA

Since these are natural waters rather than synthetic standards,
gg

the true value of 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
gg 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

|þ 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.

O
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-

gg 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 (Ï ± s), and within two
standard deviations (i ± 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.

O

CONCLUSIONS

Specific Conductance

gg
Approximately 80 percent of all laboratories reported values with-

in is for both samples. The large standard deviation indicates a prob-
able accuracy of about ±7 µmhos in this range (300 to 400 µmhos).

gg 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.
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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 of 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.

Kanganese

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

Calcium

The accuracy of the calcium determination approaches ±1 ppm at the
concentrations 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
O

Sodium was determined within ±s on both samples by 88 percent of
all reporting laboratories. Accuracy is within ±1 ppm at the concen-
trations encountered in the samples (17 to 21 ppm).

Potassium
O

Potassium 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

More chan 60 percent of all laboratories reported bicarbonate
values within is. Accuracies of about il 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 laboratories 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

ith two exceptions, all laboratories determined zine within ±0.1
ppa 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
values 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
determination, 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-
dum dated June 20, 1967.

Gþ
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Sample No. 22
Specific conductance

O
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SPECIFIC CONDUCTANCE MlcROMHOS(25°)

Sample No. 23
e ; oc e Specific conductance
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SPECIFIC CONDUCTANCE MICROMHOS (25°)

e
Sample No. 22

O pH
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Sample No. 22
Silico (Si02 Ì

O O

8.7 IO Il l2 l3 \4
SILICA CONCENTRATION,ppm

Sample No. 23
Silico (SiO2)

4 0 4.5 5.0 5.5 6.0
SILICA CONCENTRATION,ppm

Sample No. 22
Manganese (Mn)

e I I I \

l.0 \.5 2.0 2.5 3.0
MANGANESE CONCENTRATION,ppm

e
Somple No. 23

Manganese (Mn)

0.00 0.05 0.\0
MANGANESE CONCENTRATION, ppm



e

Sample No. 22
Colcium (Co)

e

29 30 3\ 32 33
CALCIUM CONCENTRATION,ppm

Sample No. 23
Colcium (Co)

27 28 29 30 3\ 32 33
CALClUM CONCENTRATION,ppm

e Sample No. 22
Magnesium (Mg)

9.0 9.5 10 I l \2 13
MAGNESlUM CONCENTRATION,ppm

e

Sample No. 23
Magnesium (Mg)

2.5 75 8.0 8.5 9 0 9.5 10.0 I l.0
e MAGNESIUM CONCENTRATION, ppm

e
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Sample No. 22
Sodium (No)

15 \6 17 l8 l9

SODIUM CONCENTRATION,ppm

e Sample No. 23
Sodium (No)

e

e 18 \9 20 2\ 22 23 32
SODIUM CONCENTRATION, ppm

Sample No. 22
Potossium (K)

5.5 6.0 6.5 7.0 7.5

POTASSIUM CONCENTRATION,ppm

e Samp\e No. 23
Potassium (K)

l.5 2.0 2.5 3.0 3.5

POTASSlUM CONCENTRATION,ppm
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Sample No. 22
Bicarbonate (HCO3)

2345 67 8910
B1CARBONATE CONCENTRATION,ppm

Sample No. 23
Bicarbonate (HCO3

73 91 92 93 94 95 96 97 98
8tCARBONATE CONCENTRATION,ppm

e

Sample No. 22
sulfate (504)

e

120 130 \35 140 145 \50
SULFATE CONCENTRATION, ppm

Somp\e No. 23
sulfate 504)

36 38 40 42 44 46 48

e SULFATE CONCENTRATION,ppm
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Sample No. 22

Chloride (CI)

l.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 6.0 8 0
CHLORIDE CONCENTRATION, ppm

e
Sample No. 23

e

Chloride (CI)

22 24 26 28 30 32 34
CHLORIDE CONCENTRATION,ppm

e

Sample No. 22
Fluoride (F)

0.3 0.4 0.5 0.6 0.7 0.8
FLUORIDE CONCENTRATION, ppm

e
Sample No. 23

Fluoride (F)

0.6 07 08 0.9 1.0 1.1 1.2
FLUOR1DE CONCENTRATION,ppm

e
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Sample No. 22
Zinc (Zn)

e
H n aII Il \\ \\\\ il

l.0 l.5 2.0
ZlNC CONCENTRATION, ppm

e
Sample No. 23

Zinc (Zn)

. RRoAo o o o a o on ,, o ,, oun
0.05 0.IO 0.l5 0.20 0.25 0.30 0.35 0.60 070 0.87

ZINC CONCENTRATION,ppm

e
Sample No. 22

Nitrate (NOy)

e 1.0 \4 15 16 17 18 19 20 21
NlTRATE CONCENTRATION, ppm

e Sample No. 23
Nitrate (NO3

e

0.0 0.2 0.4 0.6 0.8 1.0 1.2

NITRATE CONCENTRATION,ppm
e
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DATE REPDHTED PCT.DL.V.
00-YR CUDE VALDE FRU MEAN METHOD

06 67 1
376 0, / AÏSIONE MIDGË

O °6-67 2 "I °••
06-67 3

3/9 1.7 IRLCT READi' G INSTNuuENTS
06-67 4 3T1 0.4 HEAISTOWE HNIDGE

O 06-67 s 369 1.o on
06•67 6 3/4 0.4 DO

07-67 7
373 0.1 Dû

06"67 8 370 0.7 DIRECT HEADIWG INSTRUMENTS
06-67 9 369 1.0 HE^TSTONE BNIDGE
06-67 10 376 0.9 00

06-67 11 369 1.0 DO

06-67 12 378 1.5 UTHER

06-67 13 378 1.5 WHE.ATSTlÏÑE BTEIDGE

06-67 14 370 0.7 00

06-67 15 372 0.1 DO

06-67 16 Ù6 0.Ÿ
¯¯UTRECÍ REAUTNG¯ITÍSTRUWE

TS

06-67 17 381 2.3 WHEATSTONE BHIDGE
06-67 18 362 2.8 00

06-67 19 92 0.1 DO

06-67 20 375 0.7 00

06-67 21 381 2.3 00

06-6T 22 373 0.1 UO

06-6T 23 369 1.0
>

00

06-67 24 371 0.4 2.1 DO

06-6T 25 440 7.4 ¿HjJECT DO

06-67 26 355 4.7 DO

06-67 28 369 1.0 DO

06-67 29 380 2.0 00

TDIALMANGE 355- (GB SAMPLE 72

MEAN 372.6 AVENAGE DEVIATION 4.21
SfANDARD DEVIATION 5.71 90 PCT.CUNF.INTVLOF MEAN 372.6 + 1.87 CilND
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-

- DATE REPuhiED PCT DLv.
- MD-YR CUDE "ALUE EkdM ME HD

06-6/ 3 6.1 1,6 00
06-47 4 .4 3,0 00
06-67 5 .2 0.2 DO

06-67 6 .7 7.9 DO

0/-6/ 7 6.0 3.4 00
06-57 8 6.2 0,2 00
06-67 9 6.5 4,/ /

DO

06-67 10 6. Ï
1

TAD

06-67 11 5•4 13.1 DO
05·67 12 5.8 6,6 OTItER
06-67 13 6.2 0 2

¯lNilRl
TEÑT ETlfÏ0 PDTEÑTIOTETRin

06-67 14 5.9 5.0 00
06-67 15 6.4 3.0 DO

06-67 16 6.4 3,0 00
¯¯ ¯

06-67 17 6.2 0.2 00
06-67 18 6.1 .1.8 00
06"67 19 6.3 1.4 DO

06-67 20 6.0 3,4 00
06-67 21 6.4 3.0 DO

06-6T 22 6.4 3.0 00
06-67 23 6.1 1.8 . 00
06-67 24 6.3 1.4 DO

06"67 25 6.4 3.0 00
06-67 26 7.5 20.4 REJECT 00
06-67 28 6.3 1.4 DO

06-6T 29 6.4 3.0 UU -

TOTAL RANuk 5.4 /•¾ SAMPEL
MEAN , 6.21 AVENAGE DEVIATION 0.188
STANDARD OEVIATION 0.256 90 PCT.CONF.INTYLOF MEAN 6.21 0.084 PH
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CDDE vALUE FRúa ME METHOD

1 i4 17, MULfslaiE MUE USGS SP 1454 Ut34A-T
2 12 3, 3 00

3 12 ). 3 00
7 4

i DETEH'iNTO
t 5 12 3. 1 N: 180A rE 3LUE USGS SP 1454 08 34A-1

0,
7 6 12 0. 3 00

Gi / 12 0.3 00
Om

/ 8 .7 27.3 REJECT COLURIMETRIC MULYGDO5ILICATE> APHA STD. METH.» 1965
05- / 9 12 0.1 MOLYRDATE BLUE> USGS WSP 1454r 0:34A-1
0 / 1 0 i 3

B¯T ¯¯
0 0

7 11 12 0.3 UTHLR

/ 12 11 3.0 UU

7 13 12 0.3 MOLYBDAT BL sus RSP 1454, 0:34A-1
7 14 12 0.3 DO

O 67 15 12 0.3 DO ,

D T 16 12 0.3 00
C 7 17 11 8.0 00
Gent to 12 0.3 00
OV67 19 12 0,3 DO

Gom/ 20 12 0.3 00
05-57 21 12 0, 3 DO

06-67 22 12
0¯3

DO

OVói 23 11 8,0 DO

6-67 24 12 0.3 DO

06-67 25 NOT DETERMI ED

06-à7 26 11 8.0 UTHER
06 67 28 12 0.3 HOLYBOATE BLUEr USGS WSP 1454* DI34A"1
0 29 12 0.3 DÏ)

TA RAÑGL
6.T¯¯I

SAMPLE 22
¯

AN 12.0 AVERAGE DEvlATION 0.307
STMDARD DEVIATION 0.611 90 PCT.CONF.lNTYLOF MEAN 12.0 ± 0.209 SIO2
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I

CODE ALUE FRGH METHOU

2 1.i 0.1 00
3 1./ 0 5 00

/ 4 NDI DETERSTÑED
7 5 WUE DETERMINED
/ 5 2.0 17.0 PER1ANGANATEP SGS SP 1454> D:244-1
7 / 1.5 12.2

6/ 8 1.6 6.4 PEDULFATE, APHA STD. METH,» 1965
St 9

1.7 0.5
/ 10 NOT DETERMINED
7 11 1.8 5.3

12 NUE DETERMINED
13 1.8 5,3
14 1.9 11.2 DO

15 NOT DETERMINED
16 1.6 6.4

0 7 17 1.8 S, 3 DO

O 7

- 18 1.5 12.2 DO

19 1.8 5,3 00
7 20 1.6 6.4 DO

7 21 1.7 0.5 DO

7 22 1.8 5.3 DO

7 23 1.6 6.4 00
7 24 1.8 5.3 00
7 25 1.6 6.4 UTHER
7 26 3.0 75.5 REJECT DO

7 28 1.7 0.5
57 29 1./ 0,3 00

T TAL RANGE 1.5" T•U 53NPTE 27
MEAN 1.71 AVENAGE DEVIATION 0.093
STANDARD DEVIATION 0.123 90 PCT.CUNF.INTVLOF MEAN 1.71 0.045 MN
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DAIE REPONTED PCT.0tv.
NU-YR CODE VALUE FROM MFAN METHOD

06•67
1 30 4.4 A10MIC ABSORPTION

06-67 2 32 1.Y 00
06-67 3 33 5.1 00
05-67 4 32 1.9 -COMPLEX0METRICr USGS WSP 1454r DISA•i
06-67 5 32 1.9 00
06-67 6 30 4.4 DO

07-67 7 32 1,9 AiÜMIC ABSONPTTOÑ
06-67 8 32 1.9 EDTA TITRIHETRIC, APHA STD, METH. 1965
OA-67 9 30 4.4 ATOMIC ABSORPTION
06-67 10 32 1.9 CUMPLEXOMETRICi USGS WSP 1454> u:NA•l
06-67 11 31 1.3 ATOMIC ABSDHPTION '

06-67 12 33 5.1 UTHER
06-67 13 31 1,3 ATOdlC ABSORPTION
06-67 14 32 1.9 CONFLEXOMETRICs USGS WSP 1454; DISA-1
06-67 15 29 7.6 UTHER
05-67 16 31 1.3 ATOMIC ABSORPTION

) 06-67 17 32 1.9 CONYLEXOMETRIC* USGS WSP 1454* DISA•1
06-67 18 31 1.3 ATOMIC ABSORPTION
06-67 19 32 1.9 COMPLEXOMETRICr USGS WSP 1454» D:8A•i

) 06-67 20 31 1.3 ATOMIC ABSORPTION
06-67 21 32 1.9 0006*67¯

22 32 1.9 00MPLEXOMETRIC• USGS WSP 1454, DISA-1
06-67 23 32 1,9 ATORIC ABSORPTION
06•67 24 30 4.4 00
06-67 25 29 7.6 EDTA TITRIMETRIts APHA STD, METH. 1965
06-67 26 32 1,9 00
06-67 28 32 1,9 COMPLEXOMETRICs USGS WSP 1454s OtSA-1
06-67 29 32 1.9 ATOMIC ABSORPTlüN

TuiAL RANGE 29" A SAMPLE 22

() MEAN 3 AVENAGE DEvlATION O

STANDARD DEVIATION .07 90 PCT.CONF.INTVLOF MEAN 1.4 0.343 CA



iþ (þ Iþ (þ (b iþ (þ (þ it it (þ

DATE (PORTCi) PCT.DEV.
MD-YR CODE VALUE FROM NEA1 AETHOD

06-6T 1 11 6.6 ATURIC A RPfill ¯

36-67 2 9.1 11.5 00
05°67

3 10 2,9 00
06-67 ¯

4 11 T,8 CALC. 3Y OtFFEHENCE; USüs wsP 1454, Ut1/A-1> 01231-1
06-67 5 9.9 3.4 00
06-67 6 12 16.5 00
07-67 7 9.9 3, ATOTIC ABSSRPTION
06*67

8 11 6,8 CALC. BY DIFFERENCE» USGS wsP 1454> DilTA-1· DI23A-1
06-6T 9 9.7 5.6 AIDMIC ASSORPTION
06-67 10 11 6.8 CALC. BY DIFFERENCE> USGS WSP 1454; 0817A-1> Ot23A-1
06-67 11 10 2.9 AIDMIC ABSQRPTION
06-67 12 10 2.9 CALC. BY DIFFERENCE> USGS NSP 1454s Dil7A-1· DI23A-1
06-67 13 9.8 4,5 ATOMIC ABSORPTION
06-67 14 9.6 6.8 00
06-67 15 10 2.9 CALC. BY DIFFERENCE, USGS WSP 1454; Dil7A-1> Ot23A-1
06-67 16 10 2,9 ATOAIC ABSORPTION
06-67 17 11 6.8 CALC. SY DIFFERENCEs USGS WSP 1454> Dil7A-1> 0823A-1
06-67 18 9.8 4.8 ATOdlC ABSONPTION
06-67 19 11 6.8 CALC. BY DIFFERENCE» USGS NSP 1454s 0817A-1» Øs23A-i ¯

06-67 20 13 26.3 REJECT DO

06•67 21 10 2.9 ATOMIC ABSORPTION
06-67 22 10 2.9 CALC. BY DIFFEHENCEs USGS WSP 1454, Ut17A-1, DT23A-1
06-67 23 10 2,9 ATOMIC ABSORPTION
06-67 24 9.6 6.8 DO

06-67 25 12 * 16.5 CALL, BY DIEEENENCE, USUS wiP 1454, Utt/A-Is 0:23A-1
06-67 26 10 2.9 DO

06-67 28 11 6.5 00
06-6/ 29 9.6 6.8 AIUMIL ABhUNPilUN

TUIAL KANut 9.1- 13 SAMPLE¯kg
EAN 10.3 AVERAGE DEVIATION 0.617

STANDARD DEVIATION 0•737 90 PCT•CONF.INTVLOF MEAN 10.3 à 0.242 MG



I

i)ME REPÖRTfD CT.ÏkŸ.
10-YR CODE VALUE FNOM 1EAN MElHCO

96-67 1 16 8.3 ATS
C

ASSONPTION
35-67 2 18 3.¿ 00
06-67 3 17 2,5 FLAME PHOTCHLÏRY
06-67 4

NOT DETERMINED
05-67 5 18 3,2 FLAME PROTOMETRY
05-67 6 NOÎ DETERMINED0/*67

7 17 2,5 AT3MIC ABSORPTION
OC•67

8 16 8.) FLANE PHOTOMETRY
05-67 9 18 3.2 ATOMIC ABSONFTION
06•67 10 NOT DETERMIÑED
06-67 11 17 2.5 FLAME PHOTOMETNY
05-67 12 16 6.3 UTHER
06-67 13 18 ).2 FLAME PHOTOMETRY
9

•ó7 14 18 3.2 ATOMIC ABSORPTION
06-67 15 18 3.2 FLAME PHOTOMETRY
06-67 16 17 2.5 ATOMIC¯ABSbHPTION

06-67 17 18 3.2 FLAME PHOTOMETRY
06-67 18 17 2.5 ATOMIC ARSURPTION
06"67 19 17 2.§ FLAME PHOTOMETRY
05-67 20 17 2.5 ATOMIC ABSORPTION
06-67 21 17 2.5 DO

06-67 22 To 3.2 ELAME PHOTOMETNT
05•67 23 18 3.2 ATOMIC ABSORPTION
06•67 24 18 3.2 DO

06-67 25 18 3.2 FLAME PHOTOMETÑY
06-67 26 18 3.2 DO

06-67 28 18 3.2 DO

06-67 29 18 3.2 ATOMIC ASSORPTION

TUlAL RANGE 16• 18 SAMPLE 22
MEAN 17.4 AVENAGE DEvlATION 0.627
STANDARD DEVIATION 0•712 90 PCT.cDNF.INTVLOF MEAN 17.4 1 0.244 NA
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D IE REPOR[ PCT.OLY.
M -YR CODE VALUE FRO I 1E4N METHOD

67 2 7.3 9.4 00
06 57 3 6.4 11.1 0

06 òï 4
NOT DETERMINED

6 67 5 6.8 1.9 JTH

06-57 6 NDi DEFERMINED
O/~67

7 6.4 4.1 ATDMIC ABSORPTION
Oce67 8 f.0 4,9 UTHLR
06-67 9 6•6 1.1 ATOMIC ABSORPTION
06-67 10 NOT DETERMINED
06-6/ 11 6.8 1.9 OTHER
06-67 12 6.8 1.9
06-67 13 6.6 1.9 UTHER
06-67 14 6.6 1.1 ATCMIC ABSORPTI-ON
06-67 15 6.0 10.1 OTHE.R

06-67 16 6.8 1.9 ATOMIC ABSORPTION
06-67 17 6•1 8.6 UTHER
06-67 18 6•8 1.9 ATOMIC ABSORPTION
06-67 19 6.9 3.4 UTHER
06"67 20 6.8 1.9 ATOMIC ABSORPTION
06-67 21 5•5 17.6 00
06-67 22 6.8 1.9 OTHER
06-67 23 6.8 1.9 ATOMIC ABSORPTION

6-67 24 7.0 4.9 00
06-6 25 7.6 13.9 UTHËR
06-6T 26 6.0 10.1 DO

05 67 28 6.6 1.1 DO

ûñ-67 29 6.8 1

9¯
AIUMIC ABSOHPilUN

IDIAL RANGE 5 5" T•6 5AMPLL ¿¿
MEAN 6.47 AVE<AGE DEVIATION 0.308 .
STANDARD DEVIAflON ').432 90 BCT.CONFelNTYLOF MEAN 6.67 ± 0.148 K

il



0 A O O O O O O 4 O O

ATË REPORTED PC .DEY.
MD-YR CODE VALUE FROM MEAN METHOD

06-6( 1 3 30.2 PUIENil0METRIC> USGS WSP 1454· 082A'1
06-67 2 5 16.4 00
06-67 3 3 30.2 00
06-67 4 5 16.4 00
06-67 5 5 16.4 00
06-67 6 4 6.9 00
07-67 7 5 16.4 DO

06-67 8 7 62.9 DO

06-67 9 5 16.4 DO

06-6/ 10 4 6.9 00
06-67 11 4 6.9 00
06-67 12 3 30.2 OTHER
06-67 f3 4

6.9 POTEWTiOMEtRICs USGS WSP 1464e DI2A•1
06•67 14 3 30.2 00
06-67 15 5 16.4 00
06-67 16 4 6.9 DO

06-67 17 6 39.7 00
06-67 18 6 39.7 DO

06-67 19 4 6.9 00
06-67 20 6 39.7 DO

06-67 21 4 6.9 POTENTIOMETRICs APHA STD. METH.» 1965
06-67 22 i 6.9 PUILNIIUMETHICs USGS WSP 1454, UI2A-1
06-67 23 5 16.4 00
06-67 24 4 6.9 00
06-67 25 2 53.4 INDICATOR METHUDs APHA STD, METH.» 1965
06-67 26 10 132.8 REJECT DO

06-67 28 4 6.9 POTENTISMETRICs USGS WSP 1454· DI2A-1
06-67 29 2 53.4 00

I

TOTAL RANGE 2- 10 SAMPLE 22

L (p HEAN 4.30 AVERAGE DEVIATION 0.944
STANDARD DEVIATION 1.20 90 PCT.CONF•INTvLOr MEAN 4.30 & 0.395 HCO3



0 0 0 0 0 * O e O

DA TE REPORT PCT.DEV,
Mn-YR CODE VALUE FROM MEAN METHOD

06-67 T
¯¯f4T 0.2¯ SPECTPDPROTUMETRTFTiiBRTN USCT àWT454· ITS

06-67 2 148 4.8 VISUAL IMORIN ISGS "? 1454r 0138A-1
06•67

3
144 1,9 00

06-67 4
if3 1

2
SPECTROPHOTUMETRIC TifÏWI TÏSTŠ WSP 1454> DiTBA-2

06-67 5 145 2,6 00

06-57 6 139 1,6 00

Of*67
7

134 5.1 DO

06-6/ 8 132 6.6 GRAVIMETRIC WITH ÏGNITION, APHA STD. METH., 1965

06-67 9
142 0.5 SPECTROPHOTDMEIRIC THORIN» USGS WSP 1454> Di38A-2

06-67 10 148 4.6 VISUAL THOHIN* USGS WSP 1454> 0836A'1
06-67 11 141 0.2 SPECTROPHOTOMETR1( THOWÏNr USGS WSP 1454> Di36A-2

06-67 12 151 6.9 UTHER

06-67 13 143 1.2 SPECTRDPEÏ0TEÏÏ4ETRI TiiDET STXŠP 54r 0138A-2

06-67 14 143 1.2 00

06-67 15 142 0.5 GRAVIMETRIC WITH IGNITION, APHA STD. METH.» 1965

QA"67 16 140 0.9 ÏJTÑER
06•67 17 145 2,6 VISUAL THORIN> USGS WSP 1454· D:38A-1

06-67 18 143 1,2 SPECTROPHOTOMETRIC THORINr USGS ASP 1454» DI38A•2

06-67 19 140 0.9 DO

06-67 20 146 3.4 00

06•6T 21 140 0.9 00

06"óT 22 144 1.9 00

06'67 23 136 2,3 00

06-67 24 140 0.9 00

06-57 25 122 13,6 HACH-SULFA VER

06-67 26 120 15.0 REJECT GRAVIMETRIC WITH IGNITION» APHA STD. METHer 1965

06-67 28 140 0.9 SPECTROPHOTOMETRIC THORINs USGS WSP 1454* DI38A-2

06-67 29 140 0.9 00

TOTAL RANGE 20 351 5ÃRPIT22
MEAN 141.3 AVEHAGE DEVIATION 3,66 .

STA JDARD DEVIATION 5.54 90 PCT.CONF.INTYLOF MEAN 141.3 ± 1.82 504



e e e e o e e e e e o

DATE REPURTED PCf.DLY.
HO-YR CODE VALUE ENOM 1EAN METHOD

0 67 1
3.3 1.7 0008 VALUMET4 Cr USGS VSP 1454; D•10A-1

0 -57 2 2•6 22.5 Ufr

06-67 3 4.3 28.1 ud

00-67 4 3.6 7.3 00
0A•67

5 1.7 49.3 PRufDSED via · Reui de iaIC (JUNE 1963)
06-67 6

5.1 52.0 MO N "mU:KO GE P 1454, 0810A-1
07·67

7 3•1 7.6 PRUVOSED SPEL T F 10TOM MIC PERCUTIMLTRIC (JUNE 1963)
06•67

8
6.0 78.8 ANGENTOMETRIC; 404 STD. METH., 1965

06-67 9
3.3 1,7 MOHR VOLUMt.TRI * USGS 95F 1454> Ot10A-1

06-67 10 4•4 31.1 DO

05-67 11 2•9 13.0 MERCURIC THIUC » FULL, CHEM. SOC. JAPANs V. 25

un-67 12 3.1 7.6 UthtR
0

•57 13 2.0 40.4 ÑOHN VOLUMEfWIC, USGS JSP 1454; D:10A'1
06-67 14 2.6. 22.5 PROPOSED VIsuAL RCURIMETRIC (JUNE 1963)
06•6/ 15 2.8 16.6 MOHN VOLUHETRICr USGS WSP 1454, DI10A-1
06-67 16 4.5 34.1 RDP05ED VISUAL MERCURIMFTRIC (JUNE 1963)
06-67 17 8.0 138.4 REJECT MOMM VOLUMETRIC, USGS WSP 1454; Ot10A-1
06"67 18 2.5 25.5 DO

06-67 T9 2•$ 25.5 PROPOSËD VISÜAE RERCURIMETRI ÑYÑE 1963)
05-67 20 2•8 16.6 MOHR VOLUMETHICs USGS WSP 1454> D:10A-1
06-67 21 3.2 4.6 PROVOSED SPECTROPHOTUMETRIC MERCURIMETRIC (JUNE 1963)
Ob'6/ 22 3•5 4,3 MDMR V LUMRTR1CTUSGS WSP 1454· Dil0A-1
06-67 23 3.0 10.6 DO

06~67 24 2•5 25.5 PROPOSED SPECTROPHOTOMETRICMERCURIMETRIC (JUNE 1963)

OV67 25 1.5 55.3 UTHER

06-67 26 5.0 49.0 MOHR VOLUMETRICr USGS WSP 1454, 0510A-1
06-67 28 6.0 75.8 DO

06-67 29 2.8 16,6 00

TOTAE RANGE 1.5- 8.0 SAMPEE 22
¯¯

MEAN 3.36 AVENAGE DEVIATION .. 0.904
STANDARO DEVIATION 1.17 90 PCT.CONF.INTYLOF MEAN 3.36 i 0.386 CL
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t, ,- i firl IÌfli IIÏITlk i i I-mullilli----lii-lini i iiiiin -

iil
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LP311L) PCT,0L).
GODE V UE FM i gy METHL3

1
.5 4,3 (De incH9cal r.ymI E R. J'iGS 50 1454 DIT \-1

0.0 14.9 0

3 0,9 4.3 tu
/ 4 0.4 23.4 00

/ 5 0.5 4.3 a0

/ 6
0.4 23,4 00

/
7

0.7 34.0 DC

8
0.6 14,9 VISUAL ALIZARIN• APHA SíD. MET&CT 1965

9 0.5 4.3 LINCONIUM-ERIOCHN Ci 19E R, USGS WSU 1454. D:16A-1
/ 10 0.5 14,9 00

/ 11 0.6 14.9 SPAUNS METHO li . NiiH., 1965

/ 12 0.5 4.3 DO

/ 13 0.6 14.9 2ÏRCONIOM-ERIfiCHRD CYANINE R, USG5 WSU 1454; Os16A-1

/ 14 0.5 4.3 00

/ 15 0.5 4.3 SPADNS MEison, M,A TO. MFTH., 1965

/ 15 0.6 14.9
¯ ¯ LÏRCOÑIÜM-MIOCHROME CYANINE Hs USGS WSU 1454* D:1 1

/
17 0.5 4,3 00

7 18 0.5 4.3 LIRCONIUM-ALIZARIN, USGS WSP 1454, Dil6A-2
7 19 046 14,9 2IRCONIlfM-ERIOCFOME CYANIÑE¯RB5 IT 1B4e DTTTA-1

/ 20 0.3 42.6 DO

7 21 0.4 23.4 DO

/ 22 0,4 23.4 00

7 23 0.8 53.2 00
of 24 0.4 23.4 DD

67 25 NTTTIEHMINED
37 26 0,5 4.3 SPADNS METHODs APHA 5TD. METH.» 1965

On of 28 0.5 4.3 ZIRCONIUM"ERIOCHROME CYANIWE R, USGS WSG 1454> Dit6A-1
no if

¯
29 0 6 1G9 UU

FDIAi. RANGE T* 078 &AMFLE 2

MELI 0•522 AVENAGE DEVIATION 0.0AO
5

104RD DEVIATION 0•105 90 PCT.CONF.INTYLOF MEAN 0.522 ± 0.034 F



O O O O O * O & O

CODE FRU4 MEAN

/ 1 .1

/ 3 1-1 Bei
/ 4

T 6

/
1.9 72.1 REJECT

8

/ 9 1.1 0,3
/ 10
/ 11 1.2 8.6
/ 12

7 13 1.1 0.3
/ 14 1.1 0,3
/ 15 1.0 9.3 LD

7 16 1.0 973 Lo

/ 17 1.1 0.3 00

/ 18 1.1 0.3 00

/ 19 1.0 9,3 00

7 20 NO DETL li b

/ 21 1.2 6.8 AT
C

R

/ 22 1.4 27.0 00

/ 23 1.2 8.8 00

/ 24 1.0 9.3 00

7
25 0.95 1379 OTHER

/ 26 N0f DETERMINED
/ 2ò 1.1 0.3 ATOMIC ABSORPTION

013 00

o

TAL RANG 35 1.9 SANPEE 2

1•\0 AVENAGE DEVIATION 0.0,65 )

DARD DEVIATION 0.104 90 PCT.CONF.INTVLOF HEA 1.10 0.042 ZN



9 e e e e e e e e e e

REPORTED PCT.DEV.
CODE VALUE FROM AEAN MET

/ 1 21 25.6 : uth ACID, USGS wsP 1454> D:256-1
/ 2 16 4.)
/ 3 1/ 1.'
i 4 17 1./

7 5 17 1./ 00

o 07 6 17 1.7 i 3

of 67 7 17 1./ 01 .'ait/ATION» AAA> 56> 633-638> (1964)
57 8 17 1./ PHEN3LDISULFUNic ACIDs APHA STD. METH., 1965
57 9 16 4.3 PHE JüLDISUI FONIC ACID» USGS WSP 1454· 08256-1
57 TO

¯¯
NOï DETERMtNED

7 11 16 4,3 PHE OLDISULFONIC ACID, USGS WSP 1454> DI256•1
67 12 18 7./ PHL -OLulSU FONIC acIDs NPHA STD. HETH.s 1965

7 13 17 1.7 PHENGLOI5ULFuNIC ACID, USGS WSP 1454> Di256-1
57 14 18 7./ 00

7 15 15 10,3 PHENGLDISULFUNIC ACID, APHA STD• METH., 1965
7 16 17 1./ PHENGLDISULFUNIC ACIDs USGS WSP 1454· 01256-1

67 17 17 1.7 00
-67 18 14 16, 3 DO

06-67 19 16 4.3 00
06-67 20 17 1.T DO

06 67 21 18 7.7 00
u 6 7 2 2 1 6 42 D

0¯ ¯¯
67 23 16 4.3 00

7 24 16 4.3 00

7 25 NOT DETERMINED
06

7 26 1.0 94.0 REJECT BRUCINE, ANAL. CHEM.» 36, A10 (1964)
67 28 16 4.3 PHENOLDISULFONIC ACIDr USGS WSP 1454> Di256-1

Ge67 29 16 4,3 00

TUTAL RANGE 1.0- 21 SAMPLE 22
HEAN 16.7 AVERAGE DEVIATION 0.874
5DNDARD DEVIATION 1.28 90 PCT.CONF.INTYLOF HEAN 16,7 ±

0.436 NO3



it il 40 (b (b Ab (Þ (b 15 (þ (þ

¯ ¯
OETERMINATION ND.LAUS CT. tW VALULE FCT, GF UNNEJECTED VALUES WITHIN

REPORilNG i JECTED 90 l'CT, CI X +STO X
+ 25TD

GüÑÒ¯¯
6 4

30¯¯ 78¯
96

PH 28 4 15 81 96
SIO2 26 4 76 76 96

HN 23 4 32 . 82 95
CA 28 0

0 71 93
MG 23 4 0 89 93
NA 25 0 0 88 88

K 25 0 56 76 92
HCO3 28 4 37 63 96¯¯¯

504 28 4 52 78 96
CL 28 4 30 74 93

F 21 0 41 70 93
NO3 26 4 40 76 92

ZN 19 5 50 89 94

1 SAMPTP 79



0 0 9 9 9 4 0 0 9 e e

DAIE RLPORTED PCT.Dt.V.
M0-YR CODE VALUE FNOM MEAN METHOD O
06-67 1 334 0,1 WHLAfst0NE ENIDGE
06-67 2 330 1.1 00 O06-67 3 355 6.4 UINLCT diADI 19 .
06•67

4 328 1.1 WHLA15TONE BRIDGE
06*67

5 331 0.8 00 006-67 6 329 1. DO

07-67 7 333 0.2 00
06-67 8 330 1.1 DIHLCT READING INSTRUMENTS
06-67 9 331 0.6 WHEATSTONE BRIDGE
06-67 10¯ 33f 0.6 00
06-67 11 339 1,6 00
06-67 12 336 0.7 UTHER
06-67 13 341 2.2 WHEATSTONE BRIOGe
06-67 14 333 0.2 DO

06-67 15 331 0.8 DO

06-67 16 334 0.1 DIRECT READING INSTRUMENT
06-67 17 338 1.3 WHEATSTONE BRIDGE

'06-67 18 322 3.5 00
06-àÏ T9 334 0 i û0

¯

06-67 20 329 1.4 00
06-67 21 327 2.0 DO

06-67 22 335 0.4 DO

06-67 23 335 0,4 DO

06-67 24 332 0.5 00
06-67 25 360 7.9 E CT 00
06-67 26 325 2.6 00
06-67 28 330 1.1 DO

06-67 29 352 5 5 00

TOTAl RANR JW §60 SAMPLE 23
MEAN 333.5 AVENAGE DEVIATION 4.76
SIANDARU DEVIATION 7.08 90 PCT.CONF.INTYLOF MEAN 333,5 a 2.33 '

COND

. o o I



O O O O O 4 * O O O

I

PONiEO PCT.DLV.
YR CODE .AluE FROM NEAN .E

7 1 its 0.3 it.
67 2 7.ö 0.3
67 3 7.8 0.3 00

06 67 4 8.2 S.4 60
06 67 5 7.4 4.9 DC

O06 67 6 7.8 0.3 DO

0/ 67 7 6.0 2.6 QC

06 67 8 7•1 8, i UC

Do 7 9 7.9 ) .6 00
UU67 10 8.0 2,6 00
06-67 11 8.0 2.8 00
05-67 12 8.1 4.1 UTHER
05-67 13 7.8 0,3 lhi IRUM NT

6-67 14 7.1 8./ 00
06

7 15 8.1 4.1 00
05" 7 16 8.0 2.6 00
05-67 17 7.1 8.7 00
06-67 18 7.4 4.9 DO

06-67 19 7.9 116 DO

06-67 20 7.6 0.3 DO

06-67 21 6.1 4.1 00
06-67 22 8.0 2,8 DO

05-67 23 7•7 1,0 00
00-67 24 7.6 2.3 DO

ev67 25 8.0 2.6 DO

06-67 26 8.0 2.6 00
06"67 28 7.6 2.3 00
v67 29 7.7 1.0 00

TUT AL RANGE 7.1 6.2- ¯¯
SAMPLE 23

MEAN 7.78 AVENAGE DEVIATION 0.2'36
STANDARD 0EVIAlIGN 0.311 90 PCT.CUNF.INTYLOF MEAN 7.78 * 0.100 PH



ta 15 45 it it 19 ( 49 de 10 lb

,r i i Mi-i I-di-a-I--I-II-Ilmiin-i

DAIE Re 0 TED PCT.DLY.
MD-YR CODE vsLUL FROM HEAN eli O

.

06•67
1 5-6 3.6 - A-;06•67
2 5.5 0.1

06-67 3 5.6 0.1
06-67 4 au
06•67

5 5,9 5.4
06-67 6 5•8 3.6 90
07-67 7 5.6 0.1 Jû
06-67 8 3•8 32.1 REJECT COL 1976 8

'
NA SfD. METH•» 196

06-67 9 5.5 1.7 MD uan(E -L 34A-1
06-6T Tú 5.8 3.6 00
06•67 11 5.8 3.6 Di'en
06-67 12 5.2 7.1 0006•67 13 5.4 3.5 MO .YBDATE BLUl- 454* Di34A-1
06-67 14 5.8 3.6 00
06-67 15 5.9 5.4 00
06-67 16 5.6 0.1 00
06-67 17 5.3 5.3 DO

06-67 18 6.3 12.6 00
06"67 19 5.5 1./ 00
06-67 20 5.T 1,9 DO

06-67 21 5.5 1.7 00
06-6T 22 5.5 1.7 DO

06-67 23 5.2 7.1 00
06-67 24 5.5 1.7 00
06-67 25 NOT DETERMINED
06-67 26 5.0 10.7 UTHER
06-67 28 5.5 1.7 MOLYBDATE BLUEs USGS WSP 1454· 0834A-1
06-67 29 5.6 0.1 00

T0fAL RANEE
¯T¯B¯ 6¯3

SAMPLE 3

L
Qþ MEAN 5.60 AVENAGE DEVIATION 0.196

sfANDARD DEVIATION 0•270 90 PCT.CUNF.INTYLOF MEAN 5.60 i 0.092 5102
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DATE REPORTED PCT.DLV.
MO•YR CODE VALUE FROM MEAN METHOD

06-67 i 29 5.0 ATOMIC ABSORPTION
06-67 2 31 1.5 00
06-67 3 32 4,8 00
06-67 4 32 4.6 COMPLEXOMETRICs USGS WSP 1454, DISA•1
06-67 5 31 1,5 00
06-67 6 29 5.0 00
07-67 7 31 1,5 ATOMIC ABSORPTION
06-67 8 32 4.8 EDTA TITRIHETRICs APHA STD, METH. 1965
06"67 9 30 1.8 ATOMIC ABSORPTION
06-67 10 31 1,5 COMPLEXOMETRICs USGS WSP 1454· DISA-1
06-67 11 31 1,5 ATOMIC ABSORPTION
06-67 12 32 4.8 UTHER06•67 13 30 1.8 ATOMIC ABSORPTION
06•67 14 31 1,5 COMPLEXOMETRICs USGS WSP 1454· DISA•1
06•67 15 30 1,8 OTHER
06-67 16 29 5.0 ATOMIC ABSORPTION
06-67 17 30 1.8 COMPLEXOMETRICs USGS WSP 1454, DISA-1
06-67 18 29 5.0 ATOMIC ABSORPTION
06-67 19 30 1,8 COMPLEXOMETRICs USGS WSP 1454, DISA•1
06-67 20 30 1,6 ATOMIC ABSORPTION
06-67 21 31 1,5 00
06-67 22 32 4.8 COMPLEXOMETRICs USGS WSP 1454> DISA-1
06•67 23 30 1.6 Af0MIC ABSORPTION
06•67 24 30 1.8 00
06-67 25 27 11,6 EDTA TITRIMETRICs APHA STD, METH. 1965
06-67 26 33 8.1 00
06-67 28 30 1.8 COMPLEXOMETRICs USGS WSP 1454» DISA-1
06-67 29 32 4,8 ATOMIC ABSORPTION

TOTAL RANGE 27- 33 SAMPLE 23
HEAN 30.5 AVERAGE DEVIATION 1.04



9 e o e o e e e e 9 e

----------: 1 1 i I i i liumhu

I

DATE REPORTED PCT.DEV.
¯

MD-YR CODE YALUE FROM MEAN Mi TN

0 -67 1 9•9 10.1
0957 2 8.1 9.9 00
05-67 3 10 11.2 00
06-67 4 8.9 1.0 CAL

e
us: A-le 0823

06-67 5 8.1 9.9 00
0 67 6 11 22.4 00
0/"67 7 8•9 1.0 AT

0

~67
8 8•8 2.1 CALL. BY un TA-1> 0123

Gö-67 9 8•6_ 4.3 A10 10 u
06-67 10 8.6 4,3 NOT SPt C

06 67 11 9.9 10.1 ATOMIC AB

06 67 12 7•5 16,6 CAL 7A-1s DI23A
06-67

¯13 8¯T ¯3.2
ATUMIC A

06'"67. 14 8.4 6.6 00
06'67 15 2.4 73.3 REJECT CALC. kl ?A-1> Ot23A06=6T ¯16 8.4¯

6.6 ATDMIC AA

06-67 17 9.0 0.1 CALC, 64 IA"1. DI2L
06-67 18 8.7 3.2 ATOMIC ABRM
0 -6T 19 9T5 5.T CALC, af Bi?F 55 WSP 54, Ot1TA-li Di23A
O 67 20 9.0 0.1 ATOMIC ANSON
O 67 21 8.5 5,4 DO

06-67 22 8.T ¯9.W
CAEC. BY DIFF S WEP Ì454• DI1TA-1r 0823

05-67 23 9.5 5.7 ATOMIC ABSORF
06-67 24 6.5 5.4 DO

0 67
¯25¯ 11¯¯ 22.4 CALC. BY DIFFEREN Er U S WSP 1454s 0817A-1, Ds23A

-67 26 8.0 11.0 DO
06-67 28 9.5 5.7 00
0 -6T 29 9.6 6.8 ATOMIC ABSORPTION

(UTAL RANGE
¯2.4

11 SAMPLE 3

AN 8.99 AVENAC.E DEVIATION 0.66ö
STANDARD DEVIATION 0•859 90 PCT.CONF.1NTYLOF MEAN 8.99 0.282 MG

1



e e e e e e e e e 9 e

DATE Ft.PORTED PCT.0tV.
80-YR CDDE ALUE FROM MLAN

09-67
1 20 6.3

Go-67 2 21 1.6
06-67 3 21 1.6
06-67

4

06-67 5 22 3.1
06-67 6 hi0/-67 7 21 1.6 Ai
06-61 8 21 1.6 ft

C i06-67 9 22 3.1 Ai
6

06-67 ¯
10 NL

06-67 11 19 10.9 ft
06-67 12 21 1.6
06-67 13 22 3.1 FLA FFOI
06-67 14 21 1.6 AT

06-67 15 32 50.0 REJECT FL
06-67 16 21 1.6 AT LM
06-67 17 22 3.1 FL ret
06-67 18 21 1.6 ATO lá -83
06-67 19 21 1.6 FLAME *MT

L

06-67 20 22 3.1 ATrmN ABSen?
06-67 21 21 1.6 00
06-67 ¯22

21 1,6 FLolE PHOTOME
06-67 23 22 3.1 AT 10 Aboù"
06-67 24 22 3.1 00
06-67 25 23 7.8 FLAN PROTOM£TRY
06-67 26 21 1.6 00
06-67 28 22 3.1 00
06-67 29 22 3.1 AIDMIC AB$0ÑPTION

10 T

AL¯RAWGE 19- 32 ¯

SAMPLE ¿3MEAN 21.3 AVENAGE DEVIATION Os
5TANDARO DEVIATION 0.816 90 PCT.CONF.INTYLOF MEAN 21.3 0.286 NA



O O O O O O O O O O O

r rn r - i 11iïl mil lin

Al PUhTED PCT.DLY.
CUDE DE FHOM NE N

7 2 en 5.9

) 05 67 5 2.4 5.9
06-67 6

07-6/ 7 2•1 7.4
06-67 8 2•3 1.5
0Móf 9 2.3 1.5
06"ór 10
05-67 11 2•4 5.W

5/ 12 2.4 5., OGra? 13 2.4 5.9
05 7 14 2.2 2.9
06 67 15 1.9 16.2
06-67 16 2.2 2.9 Al
06'6T 17 2•0 11.8 ble
06-67 18 2•5 10.3 ATO
06-67 19 2.2 2. LTP
06-67 20 2•4 5.9 Al
06-67 21 2.1 7.4 OG
06-67 22 2.3 1.5 OTHE
O -67 23 2.4 5.9 AT BSD06-67 24 2.3 1.5 00

I 06-6T 25 2.6 14.T OTHER
06-67 26 3.0 32.4 REJECT 00
Gö 67 28 2.2 2.9 00
06-ôt 29 2.2 2.9 ATOMIC ABSORPTION

TOTAL RANG 1.9- 3.0
SAMPLE !3NERN 2•27 AVENAGE DEvlATION 0.136

SïANûARD DEVIATION 0.169 90 PCT.CONF.INTVLOF M N 2.27 1 0.û59



O O O O O O O O O O O

DATE Rt20MïED PCT.DEY,
YN CUDE V ALUE FRCH ut aN

71931
72940

57 3 92 1,4
( 4 94 0.4

0õ-67 5 95 0, /

09-67 6 94 0.4
07-67 7 95 0.7
Có"óT 8 95 0./
3e 67 9 94 0.4
06-67 10 95 0./
06-67 11 95 0.7
06-67 12 93 1.4
06-67 13 9 0.4 i,LM
06-67 14 91 3.5
0 -67 15 92 2.5
06-67

16¯
06-67 17 96 1.8
06-67 18 94 0.4 DG

06-67 19 96 1.8
06•67 20 98 3.9 UC

06-67 21 96 1.8 PG i

06-67 22 95 0.7 FO.Lrslilut1ú
05-67 23 96 1.8 00
06-67 24 95 0.7 DO

06 67 25 73 22.6 REJECT INDICATUR NElä 5

06-57 26 91 3.5 DO

06-67 26 96 1.8 P0itNTIOMETRICr üS 4> H2A=1
0 67 29 94 0.4 DO

fufAL RANGE T3 98 SAMPLE 23
EAN 94.3 AVENAGE DEvlATION 1.23- 5TANDARO DEVIATION 1.59 90 PCT.CONF.INTYLOF Mtu 94.3

a .5M HCO3



0 0 0 0 0 0 0 0 O O

DATE REPORTËD PCT.DEV.
MU-YR CODE VALUE FHOM MEAN METHùQ

06-67 1 À4 0.4 SFECTRDFh * 0838A-2
06-67 2 44 0.4 vifD 1

06-67 3 44 0,4 DO

06"67 4 45 2.7 SPitin D:38A-2
06"67 5 44 0.4 00

06-67 6 44 0,4 00

07-67 7 42 4.1 DO

06-6T 8 40 8./ GRØlMilk H,> 1965
06"67 9 44 0.4 SFELiREPH M36A-2
06-67 10 44 0.4 klMJAL TEC

06-67 11 44 0,4 SPELTELFFL 0836A•2

06"67 12 45 2.7 DTHEN
06•67 13 45 2.7 SPECTROPWo s Ot38A-2
06-67 14 44 0.4 00
06-67 15 42 4.1 GRAVIME H.» 1965
06-67 16 4T í¯9

DTHER
06-67 17 46 5.0 VIküAL Îr
06-67 18 44 0.4 SPECTROPHO evt es: i e, 0836A-2
06"6T 19 44

0¯4
00

06 67 20 46 9.6 00

06-67 21 42 4.1 DC

06-6T 22 44 0.4 ¯
G

06-67 23 42 4.1 DO

06-67 24 42 4.1 DO

06-67 25 46 5.0 RACH-SULFA VEN
06-67 26 37 15.6 REJECT GRAVIMETRIC WITH IGNIGUN, APHA STD. METH.» 1965
06-67 28 42 4.1 SPECTROPHOTOMETHIC inunlNs U565 WSP 1454> Ot38A-2
06-67 29 45 2. GRAVINETRIC, USGS Wy e Myr, na ya-y

TOTAL RANGE 37 48 5AMFLE 23
MEAN 43,8 AVENAGL DEVIATION 1.15
STANDARD DEVIATION 1.62 90 PCT.CONF.INTYLOF MEAN 43,6 by; 504



O O O O O O O O O O O

DATE REPORTED PCT.DLV.
MU-YR CODE VALUE FROM MEAN Mi o

06-67 1 27 0.Y
06-67 2 26 2,6 st

06-67 3 32 19.0 Li
06-67 4 26 2.6 LL

06-67 5 23 14.0 Vi

06-67 6 26 2.8 M
07-67 7 25 6.5 FR C (JUNE 19 3)

06-67 8 29 8.4 AW

06-67 9 26 2.8 ME v

06-67 10
25¯ 6.5 00

06-67 11 28 4.7 00

06-67 12 26 2.8 07
06•67 13 27 0.9 M(TN VO

06-67 14 26 2.8 VM DM
06-67 15 25 6.5 N0e V

06 67 16 26 2.8 FRL übE
06-67 17 26 2,8 Mar
06-67 18 25 6.5 DO

06-67 19 26 2.8 PROPCst 3)
06-67 20 24 10.3 MDra v

06-67 21 24 10.3 PR( 69 C (JUNE 19 3)

06-67 22 26 2.8 MOhn VOLU

06-67 23 28 4.7 00

06-67 24 26 2.6 PRúrDSED C (JUNE 3)

06-67 25 30
¯ ¯12.1

UTHER

06-67 26 33 23.4 MOHR VOLUMElb • 95¤¾ P 14Mr baîGA-1
06-67 28 28 4.7 00
06•67 29 30 12.1 DO

10TAE RANGE¯¯¯23-
33 SAMPLL 23

MEAN 26.8 AVENAGE DEVIATION 1.15
STANDARD DEVIATION 2.32 90 PCT.CONF.INTYLOF MEAN 26.6 . L su CL



Iþ it iþ ik (þ (b it iþ it (þ it

i

DATE R ORTED PCT,DEV,
MO-YR CODE LUE FROM MEAN METHOD

06-67 f
¯

0.9 6.2 ZIRCONIUM"EHIOCHHOME CYANINE Rs USGS WSU 1454> Dil6A-1
06-67 2 1.0 4.2 DO

05-67 3 0.9 6.2 DO

06-67 4 0.9 6.2 00

06-67 5 1.1 14.7 00

06-67 6 1.0 4.2 DO

0/-67 7 1.1 14,/ 00

06-67 8 0.9 6.2 VISUAL ALIZAHiW• Há FTC. MElt0T 1965

06-67 9 1.0 4.2 ZIHCONIUH•ERIOCH-3 R. USGS WSU 1454· 08164-1
06-67 10 f.0 4.2 00

06-67 11 0.7 27.0 bPADNS METHOD 't ' th
06-67 12 1.0 4,2 DO

06-67 13 1.1 14.i ZIRCONIUH-ERIOCHROME Gr WINE Rv USGS WSG 1454> Dite 1-1

06-67 14 1.0 4.2 DO

06-67 15 1.0 4.2 SPAUN5 METHODs APHA STD. METH.» 1965
06-67 16 f.0 4.2 ZIRCONIUH-ERIOCHROME CYANINE R, USGS WSU 1454» DI16A•1
06-67 1T 1.0 4.2 00
06-67 to 0.8 16.6 ZIRCONIUM-ALIZARIN» USGS WSP 1454s Dil6A-2
06-6T f9 0.8 16.6 ZIRCONIUM•ERIOCHROME CYANINE R, USGS WSU 1454r Os16A-f
06-67 20 0.8 16.6 00 0
06-67 21 0.9 6.2 00
06-6T 22 1.0 4.2 DO

¯¯
06•67 23 1.1 14.{ DO

06-67 24 1.0 4.2 00
06-67 25 NOT DETERMINED

¯

06-6T 26 0.9 6,2 SPADNS METHOOs APHA STD. METH., 1965
06-67 28 1.0 4.2 ZIRCONIUM-ERIOCHROME CYAN1NE R, USGS W5 1454> D

16A•1

06-67 ¿Y 1.0 4.2 00
O

O

o
TUTAL RANGE 0.l" 1¯1 SAHPLE 23
MEAN 0•959 AVENAGE DEVIATION 0.061 ()
STANDARD DEVIATION 0.101 90 PCT.CONF.1NTVLOF MEAN 0.959 0.033 F



iþ it (5 dþ Iþ it iþ (þ (b (þ (I

rtr r r-rT- IT ni i il I ilunimmi elium ni

DATE REPORTED PCT.OEfe
U-YR CODE VALUE TROM N£44 METNUD () i

67 i 0.05 78,9 ATOMIC ABSORPTION
5-67 2 NOT DETERMINLO ()
6-67 3 0.67 266.7 ATOMIC ABSabris

-67 4
NOT DETERMINED

De'67 5 NOT DETERMINED ()
06-67 6 NOT DETERMINED
Ol"67 7 0.18 24.1 ATOMIC ABSOHPTION
06-67 8 NOT DETEHMIN£9 ()
06-67 9 0.11 53.6 ATOMIC ABSOMPfaú¾
05-67 10 NOT DETERMINFS
0õ-67 11 0,70 195,1 ATOMIC ABSORP¥±MM
06-67 12 NOT DETERMINED
06-67 13 0.25 5.4 ATOMIC ABSQRPTION
06-67 14 0.21 11.5 00
06-67 15 NOT DETEAMINEO
06-67 16 0.05 78,9 ATOMIC ABSORPTION
06-67 17 0.07 70.¾ 00
06-67 18 0.08 66.3 90
06-67 19

0¯08 64.3 UG

06-67 20 NOT DETERMINED
06-67 21 0.06 74.7 ATOMIC ABSORPTION
05-67 22 0.09 2.1 DO

05-67 23 0.32 34.9 00
06-67 24 0.06 74./ 00
06-67

25¯ 0,3W 43,3 UTHER

06-67 26 NOT DETERMINED
06*67 28 0.15 36.5 ATOMIC ABSORPTION
06-67 29 0.60 152.W UE

TUTAL RANGE U.U3"U.41 SAMPLE 3

MEAN 0.237 AVENAS pgvlATION 0.18 O
STANDARD DEVIATION 0.245 90 PCT.COMT.INTVLOF MEAN 0.237 t 0.101 ZN



O O O O O O O O O O O

DAIE R£PORTED PCT.DLV.
il*TR CODE VALUE FNOM MEAN METHOD O

06-67 1 0.4 6.1 PHENOLDISULFUNic ALIDs USGS WSP 1454s DI256•1
Gó•ó7

2 0.0 100.0 00

05-67 3 0.7 85.7 00

06"67 4 0.4 6.1 00
05"67 5 0.0 100,0 00
06•67

6 0.2 46.9 DO

07-67 7 0.5 32./ DIALOT)ZATION. JAWNL h 633-6AS, (1964)
06-67 8 1.1 191.6 PHENOLDISULFONIC Pat STDa METH.» 1965 O
06-67 9 0.4 6.1 PHENOLDISULFDM 35 WSR ta50s 08256•1
06-67 10 NOT DETERMINE
06-67 11 0.6 59.2 PHENOLOISULFUN 31 35¾ 08256-1
05-67 12 0.5 32.7 PHENOLDISUi.FLr FRA S us HETH., 1965
06-67 13 0.6 59.2 PHENOLDISULFUN C

ACTU• JSCS WSP 1454r Di256"i
06-óT 14 0.2 46.9 00
06-67 15 0.4 6,1 PHENOLDISULFONIC ACIDs APHA SID. METH.» 1965
06"ó7 16 0.5 32.7 PHENOLDISULFONIC ACIUr USGS WSP 1454r 08256 1

06-67 17 0.2 46.9 DO

06-67 18 0.0 100.0 DO

06-67 19 0.4 6.1
00¯

06-6T 20 0.3 20.4 DO

06-67 21 0.6 59.2 DO

06-67 22 0.5 32./ DO

06-67 23 0.6 59,2 DO

06-67 24 0.0 100.0 00

06-67 25 NOT DETERMINED
Gó"67 26 0.3 20,4 BRUCINEs ANAL. CHEM.» 36* 610 (1964)
06-67 28 0.0 100,0 PHENOLDISULFONIC ACIUr USGS WSP 1454· D 256 1

06"67 29 0.4 6.1 DO

TUTAL RANGE
0¯P T.T SAMPLE 23

MEAN , 0.377 AVENAGE DEvlATION 0.198
SlANOARD DEVIATION 0.261 90 PCT.CONF.INTVLOF MEAN 0.377 ± 0.088 NO3



O O O O O O O O O O O

DETERMINATION NU,LAHS PCT. MF V LUES PCT. OF UNNEJECTED VALUES WITHIN
REPORIING DEJECfED 90 PCT. Cl X ±¾TD X 1 2STD

CU 28 4 30 81 93
PH 28 0 29 68 89

5102 26 4 20 72 92
MN 22 5 14 81 95
CA 28 0 0 st 95
MG 23 4 19 63 9 3

K 25 4 17 (9 95
HCD3 23 4 26 67 69

SU4 2A 4 44 3 93
CL 20 0 7 75 93

F 2/ 0 0 70 95
NO3 26 0 31 73 96

ZN lo O 23 83 94

1e23



O O O O O O

PCT EV.
CODE .AI DE FHUN NEAN si :

/ 3 7.8 0.3
/ 4 6.2 5.4 L
/ 5 7.4 4.9 LL
/ 6 7.8 0.3 BC

67 7 6.0 2.6 00

6/ 8 7•1 6,/ UG

7 9 7.9 ).6 00
/ 10 8•0 2.6 00

67 11 8.0 2.6 00
57 12 6.1 4.1 UTHLR

7 13 7.8 0.3 IM : SUN M *
7 14 7.1 8./ 00
7 15 8.1 4.1 00
7 16 8.0 2.0 00

5 67 17 7.1 8.7 00
06-67 18 7.4 4.9 00
0 "67 19 7.9 1.6 00
36-6( 20 7.6 0.3 00
06-67 21 6.1 4.1 00
06-67 22 8.0 2.8 DO

67 23 7.7 1.0 00
57 24 7.6 2.3 00
67 25 8.0 2.6 DO

/ 26 8.0 2.6 00
57 28 7.6 2.3 00

7 29 7.7 1.0 00

O

o
inlAL RANGE Tel- 6.2 SAHPLE 23
HEAN 7.76 AVENAGE DEVIATION 0.236

ODUDARD DEVIA1ION 0.311 90 BCT.CUNF.INTYLOF MEAN T,78 ± 0,100 PH


