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ABSTRACT

This report presents the results of the U.S. Geological Survey's analytical evaluation program for eight standard 
reference samples   T-153 (trace constituents), M-146 (major constituents), N-57 (nutrient constituents), N-58 
(nutrient constituents), P-30 (low ionic strength constituents), GWT-3 (ground-water trace constituents), GWM-3 
(ground-water major constituents), and Hg-26 (mercury)   which were distributed in April 1998 to 159 
laboratories enrolled in the U.S. Geological Survey sponsored interlaboratory testing program Analytical data 
that were received from 136 of the laboratories were evaluated with respect to overall laboratory performance 
and relative laboratory performance for each analyte in the eight reference samples. Results of these evaluations 
are presented in tabular form. Also presented are tables and graphs summarizing the analytical data provided by 
each laboratory for each analyte in the eight standard reference samples. The most probable value for each 
analyte was determined using nonparametric statistics.

INTRODUCTION

The U.S. Geological Survey (USGS) conducts an interlaboratory analytical evaluation program semiannually. 
This program provides a variety of standard reference samples (SRSs) to accomplish quality assurance testing of 
laboratories and to provide an adequate supply of samples that contribute to quality control programs of 
participating laboratories. Natural-matrix reference materials are preferred for use in this interlaboratory 
evaluation program. A series of samples are prepared and distributed each spring and fall.

The program began in 1962 with a single sample containing major constituents that was prepared from distilled 
water and reagent grade chemicals. Twenty-three USGS laboratories participated in the first analytical 
evaluation program. Since that time, objectives of the program have been to:

(1) evaluate and improve the performance of USGS and other participating laboratories;
(2) provide a library of carefully prepared, homogeneous, stable reference materials for use in 

the quality control programs of laboratories;
(3) identify analytical problem areas;
(4) identify quality assurance needs with respect to environmental analyses and develop new 

reference materials to meet these needs; and
(5) evaluate the accuracy and precision of analytical methods.



A total of 235 USGS and non-USGS laboratories are enrolled in the program, which can currently provide nine 
different types of SRSs:

1. Trace constituents.
2. Major constituents.
3. Nutrient constituents.
4. Low ionic strength constituents.
5. Mercury.
6. Whole water (water with suspended sediment).
7. Acid mine water constituents.
8. Ground-water trace constituents.
9. Ground-water major constituents.

Though this is not a laboratory certification program, participation in this continuing quality assurance program 
is mandatory for all laboratories providing water-quality data for USGS sponsored reports or storage in the USGS 
national data bases. Federal, State, Municipal, and University laboratories can participate even though they do 
not provide data to the USGS. SRS results can be used to alert participating laboratories of possible deficiencies 
in their analytical operations and provide reference materials for laboratory quality-control programs. 
Participating laboratories are identified only by a confidential laboratory code number.

A library of SRSs, from previous evaluations, is available. USGS offices and participating laboratories can 
request these SRSs for further testing, continuing quality assurance, and quality-control programs by contacting:

U.S. Geological Survey 
Branch of Quality Systems 
Denver Federal Center, Bldg. 53 
P.O. Box 25046 MS 401 
Denver, Colorado 80225-0046 
(303)236-1870

PURPOSE AND SCOPE

This report summarizes the analytical results submitted by 136 of the 159 laboratories that requested and were 
shipped SRSs for the July 1998 evaluation (table 1). Not all SRSs are requested or necessarily analyzed by all 
the laboratories; nor do all laboratories enrolled in the program participate in each evaluation. Analytical results 
for the following, which were mailed the week of April 7, 1998, are presented in this report.

T-153 Trace constituents
M-146 Major constituents
N-57 Nutrient constituents
N-58 Nutrient constituents

P-30 Low ionic strength constituents
GWT-3 Ground-water trace constituents
GWM-3 Ground-water major constituents
Hg-26 Mercury

The USGS requested that analytical results be returned by May 18, 1998 for evaluation and preparation of this 
report. Laboratories that are providing analytical services to USGS offices are requested to analyze the 
appropriate SRSs for the same analytes requested by the USGS offices. All laboratories are requested to include 
the analytical methods used to determine the concentration of each analyte. When analytical method information 
was provided, it has been included in tables 13-20.



Table 1.-Laboratory participants in the analyses of standard reference samples distributed in April 1998

State City Participating Laboratory
Alabama

Arizona

Arkansas

California

Colorado

Delaware 

Florida

Georgia

Hawaii 

Idaho

Illinois

Tuscaloosa
Yuma

Arkadelphia

Fayetteville

Little Rock

Davis

Los Angeles

Martinez

Menlo Park

Oakland

Perris

San Diego

Santa Fe Springs

Tahoe City

West Sacramento

West Sacramento

Alamosa

Arvada

Arvada

Aurora

Boulder

Colorado Springs

Denver

Denver

Denver

Denver

Fort Collins

Fort Collins

Fort Collins

Greeley

Loveland

Northglenn

Pueblo

Westminster

Wheat Ridge

Dover

Brooksville

Ocala

Orlando
Ormond Beach

Tallahassee

Tallahassee

Tallahassee

Tampa

West Palm Beach

Athens

Atlanta

Atlanta

Stone Mountain
Honolulu

Boise

Pocatello

Champaign

Champaign

Geological Survey of Alabama

Burns and Roe Services Corporation

Ouachita Baptist University, Department of Biology

University of Arkansas, Arkansas Water Resources Center

Arkansas Department of Pollution Control and Ecology

University of California, Davis, Division of Environmental Studies

Metropolitan Water District, Water Quality Laboratory

Central Contra Costa Sanitary District

U.S. Geological Survey, Branch of Regional Research, Western Region

East Bay Municipal Utility District

Eastern Municipal Water District

U.S. Geological Survey, Water Resources Division

West Coast Analytical Service, Inc.

Tahoe Research Group

California Department of Water Resources

Quanterra Environmental Services

Bureau of Reclamation

Quanterra Environmental Services

U.S. Geological Survey, National Water Quality Laboratory

Core Laboratories, Inc.

U.S. Geological Survey, Branch of Regional Research, Central Region

City of Colorado Springs, Environmental Quality Laboratory

Bureau of Reclamation

Denver Water Department

Metro Wastewater Reclamation

U.S.Geological Survey, Earth Science Investment Program

City of Fort Collins - Water Quality

Colorado State University - Soil Testing Laboratory

U.S. Department of Agriculture, Forest Service

Central Colorado Water Conservatory District

Northern Colorado Water Conservation

Northglenn Waste Water Treatment Plant

City of Pueblo Waste Water Treatment Plant

City of Westminster, Semper Water Treatment Plant

Enzyme Laboratories Inc.

Delaware Department of Natural Resources

Southwest Florida Water Management District

U.S. Geological Survey Water Resources Division, Quality Water Service Unit
Post, Bucklye, Schuh, and Jernigan, Inc.

Environmental Laboratory

City of Tallahassee, Water Quality Division

Florida Department of Environmental Protection

Savannah Laboratories and Environmental Services

Hillsborough County Environmental Protection Commission

South Florida Water Management District

University of Georgia

Georgia Department of Natural Resources, Environmental Protection Division

U.S. Geological Survey, Water Resources Division

Dekalb County Public Works Department
University of Hawaii, SOEST Analytical Services

U.S. Bureau of Reclamation, Pacific Northwest Regional Lab

Idaho State University, Department of Chemistry

Illinois Department of Natural Resources, Waste Management and Research Center

Illinois Environmental Protection Agency



Table 1-Laboratory participants in the analyses of standard reference samples distributed in April 1998
-continued
State______City____________Participating Laboratory_____________________
Iowa 
Kansas

Kentucky

Maryland 
Maine 
Michigan 
Minnesota

Missouri 

Montana

Nebraska 
New Mexico 
Nevada

New York

North Carolina

North Dakota

Ohio

Oklahoma

Oregon 
Pennsylvania

Des Moines
Lawrence
Topeka
Wichita
Frankfort
Lexington
Louisville
Baltimore
Orono
Detroit
Minneapolis
St. Paul
St. Paul
Columbia
Jefferson City
Butte
Helena
Jefferson City
McCook
Albuquerque
Reno
Sparks
Brewster
Buffalo
Grahamsville
Hauppauge
Hempstead
Milbrook
North Babylon
Rochester
Shokan
Syracuse
Syracuse
Troy
Valhalla
Wantagh
Yorktown
Chapel Hill
Charlotte
Rocky Mount
Bismarck
Bismarck
Bismarck
Cincinnati
Cuyahoga Heights
Valley City
Wooster
Norman
Oklahoma City
Hillsboro
Mechanicsburg
Somerset

University of Iowa Hygienic Laboratory, Des Moines Branch
Kansas Geological Survey
City of Topeka, Water Pollution Control Division
City of Wichita, Water and Sewer Department
Kentucky State University, Division of Environmental Studies
Kentucky Geological Survey
Metropolitan Sewer District
Maryland Department of Health and Mental Hygiene
University of Maine, Environmental Chemistry Laboratory
Detroit Water and Sewerage Department, Analytical Laboratory
University of Minnesota, Department of Geology and Geophysics
Metropolitan Council Environmental Services
University of Minnesota, Department of Soil Science
University of Missouri
Missouri Department of Health
Montana Bureau of Mines & Geology
State of Montana, Laboratory Services Bureau
Montana Tunnels Laboratory
Olsen Laboratory
City of Albuquerque
Desert Research Institute
American Assay Laboratories Environmental
New York City Department of Environmental Protection, Brewster Laboratory
Erie County Public Health Laboratory
New York City Department of Environmental Protection, Grahamsville Laboratory
Suffolk County Water Authority Laboratory
Nassau County Department of Health
Institute of Ecosystem Studies
EcoTest Laboratories
Monroe County Department of Health
New York City Department of Environmental Protection, Ben Nessin Laboratory
Onondaga County Department of Drainage and Sanitation
State University of New York, College of Environmental Science and Forestry
U.S. Geological Survey, Water Resources Division
New York City Department of Environmental Protection, Kensico Laboratory
Cedar Creek Special Projects Laboratory
New York City Department of Environmental Protection, Croton Gatehouse Lab
City of Durham Water Resources Department
Mecklenburg County Department of Environmental Protection
Tar River Regional Wastewater Treatment Facility
North Dakota Department of Health, East Laboratory
North Dakota State Water Commission
U.S. Bureau of Reclamation
U.S. Environmental Protection Agency
Northeast Ohio Regional Sewer District
Medina County Sanitary Engineering
Ohio State University, Ohio Agricultural Research and Developmental Center
Oklahoma Geological Survey
Oklahoma Department of Environmental Quality
Unified Sewerage Agency of Washington County
Chemical Solutions LTD
Geochemical Testing, Energy Center, Inc.



Table 1. -Laboratory participants in the analyses of standard reference samples distributed in April 1998 
-continued
State

South Carolina
South Dakota

Tennessee
Texas

Vermont
Virginia

Washington

Wisconsin

Wyoming

Citv
Columbia
Brookings
Brookings
Knoxville
Austin
College Station
College Station
Seguin
Waterbury
Chesapeake
Manassas
Richmond
Richland
Seattle
Seattle
Madison
Middleton
Milwaukee
Laramie

Particioatina Laboratory
Columbia Analytical Laboratories
Northern Great Plains Water Resources Research Center
South Dakota State University, Water Resources Institute
University of Tennessee, Department of Forestry, Wildlife, and Fisheries
Lower Colorado River Authority, Environmental Laboratories Services
Texas A & M, Department of Oceanography
Albion International
Guadalupe-Blanco River Authority
Vermont Agency of Natural Resources, Department of Environmental Conservation
City of Chesapeake Water Treatment Plant
Occoquan Watershed Monitoring Laboratory
Commonwealth of Virginia, Division of Consolidated Laboratory Services
Battelle Pacific NW
Brooks-Rand, Ltd., Environmental Research and Development
Frontier Geosciences
Madison Department of Public Health
U.S. Geological Survey, Wisconsin District Mercury Laboratory
Milwaukee Metropolitan Sewerage District
Wyoming Department of Agriculture

Location
Norway Oslo

European Laboratory
Participating Laboratory 

Norwegian Institute for Water Research

Middle East Laboratories 
Location Participating Laboratory 
Gaza

Israel

Jordan 
West Bank

Birzeit University - Gaza
Ministry of Agriculture Laboratory
Geological Survey of Israel Laboratory
Israeli Hydrologic Service Laboratory
Israeli National Public Health Laboratory - Tel Aviv
Mekorot Water Company, Central Laboratory
Water Resources Research Center, Institute for Desert Research
Water Authority of Jordan, Central Laboratory
Al-Quds University, College of Science and Technology, Water Research Center
Bethlehem University, Center for Environmental & Occupational Health Sciences



PREPARATION OF STANDARD REFERENCE SAMPLES

All of the SRSs used in this evaluation were prepared by USGS personnel located in Lakewood, Colorado, and 
were analyzed for analyte concentrations and physical property values prior to mailing. A library of these SRSs 
is maintained and can be requested by participating laboratories and USGS offices for use in their quality-control 
programs.

Trace constituents sample T-153 was prepared using tapwater collected from the Denver Federal Center in 
Lakewood, Colorado. The water was pumped through 0.45-, 0.2-, and 0.1-micron (urn) filters, in series, into a 
1200-liter (L) polypropylene drum. The water was continuously circulated and passed through a 0.1 -um filter 
and ultraviolet sterilizer for 24 hours. Following this circulation, the water was acidified to pH 1.3 with nitric 
acid and chlorinated to 5 parts per million (ppm) free chlorine with sodium hypochlorite. The trace constituent 
concentrations were adjusted by adding reagent grade chemicals. The sample was circulated an additional 24 
hours prior to bottling. During bottling, the sample was pumped through an ultraviolet sterilizer and a 0.1- um 
filter. The polypropylene and fluorinated ethylene propylene bottles used were acid leached, deionized-water 
rinsed, and autoclave sterilized.

Major constituents sample M-146 was prepared using water collected from Clear Creek near Idaho Springs, 
Colorado. The water was pumped through 0.45- 0.2- and 0.1-um filters, in series, into a 1200-L polypropylene 
drum. The water was chlorinated to 5-ppm free chlorine with sodium hypochlorite, continuously circulated, and 
passed through a 0.1-um filter and ultraviolet sterilizer for 24 hours prior to bottling. The major constituent 
concentrations were adjusted by adding reagent grade chemicals during bottling; the sample was pumped through 
an ultraviolet sterilizer and a 0.1-um filter. The polypropylene bottles used were acid leached, deionized-water 
rinsed, and autoclave sterilized.

Nutrient constituents sample N-57 was prepared using deionized water. These samples were prepared the week 
prior to the mailing for this SRS evaluation. The water was pumped through 0.45-, 0.2-, and 0.1 -um filters, in 
series, into a 25-L polypropylene drum and continuously circulated and passed through a 0.1 -um filter for 24 
hours. The desired nutrient concentrations were obtained by adding reagent-grade chemicals. The sample was 
continuously circulated for 24 hours prior to being bottled. During bottling, the sample was pumped through an 
ultraviolet sterilizer and a 0.1-um filter. The 30-milliliter (mL) glass vials used were new, amber, acid leached, 
deionized-water rinsed, and autoclave sterilized.

Nutrient constituents sample N-58 was prepared using water collected from the Fall River near Idaho Springs, 
Colorado. These samples were prepared the week prior to the mailing for this SRS evaluation. The water was 
pumped through 0.45- 0.2- and 0.1 -um filters, in series, into a 200-L polypropylene drum and continuously 
circulated and passed through a 0.1 -urn filter for 24 hours. The desired nutrient concentrations were obtained by 
adding reagent-grade chemicals. The sample was continuously circulated for 24 hours prior to being bottled. 
During bottling, the sample was pumped through an ultraviolet sterilizer and a 0.1-um filter. The 250-mL 
polyethylene bottles used were new, amber, acid leached, deionized-water rinsed, and autoclave sterilized.

Low ionic strength constituents sample P-30 was prepared in a 400-L polypropylene drum using snowmelt 
collected from Genesee Park near Idaho Springs, Colorado. The water was pumped into the drum through 0.45- 
0.2- and 0.1-um filters in series. Desired phosphate and fluoride concentrations were obtained by adding reagent- 
grade chemicals. Prior to bottling, the sample was continuously mixed for 24 hours while being circulated 
through a 0.1 -um filter and an ultraviolet sterilizer. During bottling the sample was pumped through an 
ultraviolet sterilizer and a 0.1 -um filter. The 500-mL polypropylene bottles used were acid leached, and 
deionized-water rinsed.



Ground-water major constituents sample GWM-3 was prepared using water collected from a monitoring well 
completed in alluvial deposits and located in Pueblo County, Colorado. The water was pumped through 0.45-, 
0.2-, and 0.1 -jim filters, in series, into a 600-L polypropylene drum. The water was chlorinated to 5-ppm free 
chlorine with sodium hypochlorite. During bottling the sample was pumped through an ultraviolet sterilizer and a 
0.1-^im filter. The 500-mL polypropylene bottles used were acid leached, deionized-water rinsed, and autoclave 
sterilized.

Ground-water trace constituents sample GWT-3 was prepared using water collected from a monitoring well 
completed in alluvial deposits and located in Pueblo County, Colorado. The water was pumped through 0.45-, 
0.2-, and 0.1-^im filters, in series, into a 600-L polypropylene drum. The water was acidified to a pH of about 1.0 
with nitric acid. During bottling the sample was pumped through an ultraviolet sterilizer and a 0.1-^m filter. The 
1000-mL fluorinated ethylene propylene bottles used were acid leached, deionized-water rinsed, and autoclave 
sterilized.

Mercury sample Hg-26 was prepared using water collected from the Fall River near Idaho Springs, Colorado. 
The sample was prepared in a 200-L polypropylene drum. The river water was pumped into this drum through 
0.45-, 0.2-, and 0.1-^un filters in series. The water was continuously circulated and passed through a 0.1-^im filter 
and ultraviolet sterilizer for 48 hours. Nitric acid (5-percent, by volume) and dichromate compound (0.05- 
percent, by weight) were added to stabilize the sample. The desired mercury concentration was obtained by 
adding a mercury standard solution. Following an additional 24 hours of circulation, the sample was bottled. The 
250-niL glass bottles and tetrafluoroethylene fluorocarbon resin caps used were new, acid leached, and 
deionized-water rinsed.



LABORATORY ANALYSES

The participating laboratories were asked to determine constituents that are summarized in table 2. The number 
of analytes varied from 28 in T-153 (trace constituents) to 1 in Hg-26 (mercury).

Table 2. -Constituents determined in standard reference samples distributed in April 1998

(mg/L. milligrams per liter: ua/L. microqrams per liter: uS/cm. microsiemens per centimeter at 25 degrees Celsiusi
Constituent or Drooertv
Acidity

Alk

Ag

Al

As

B

Ba

Be

Ca

Cd

Cl

Co

Cr

Cu

DSRD

F

Fe

Hg

K

Li

Mg

Mn

Mo

Na
NH3 asN

NH3+Org N as N

Ni

NO3+NO2 as N

Pb

oH

PO4 asP

total P as P

Sb

Se
SiO2

S04

Sp Cond

Sr

Tl

U

V

Zn

Acidity as CaCO3

Alkalinity as CaCO3

Silver

Aluminum

Arsenic

Boron

Barium

Beryllium

Calcium

Cadmium

Chloride

Cobalt

Chromium

Copper

Dissolved solids

Fluoride

Iron

Mercury
Potassium

Lithium

Magnesium

Manganese

Molybdenum

Sodium
Ammonia

Ammonia + Organic N

Nickel

Nitrate + Nitrite

Lead

Orthophosphate

Phosphorus

Antimony

Selenium
Silica

Sulfate

Specific conductance

Strontium

Thallium

Uranium

Vanadium

Zinc

Units
mg/L

mg/L

Hg/L
ug/L

ue/L

ug/L

ug/L

ug/L
mg/L

ua/L

mg/L

ug/L

ug/L

ug/L

mg/L

mg/L

ug/L

ug/L
mg/L

u2/L

mg/L

ug/L

ug/L

mg/L
mg/L

mg/L

ug/L

mg/L

ug/L

unit

mg/L

mg/L

ug/L

ug/L
mg/L

mg/L

uS/cm

ug/L

ug/L

ug/L

ug/L
ua/L

T-153

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

M-146 N-57 N-58 P-30 GWT-3 GWM-3 Ha-26

X

X X

X

X

X

X XX

X

X

X XXX

X

XXX

X

X

X

X X

X XX

X

X
X XXX

X

X XXX

X

X

X XXX
X X

X X

X

X X

X

X X

XXX

XXX X

X

X
X XX

X XX

X XX

X X

X X

X



Laboratories were requested to identify the method used for each constituent according to table 3 analytical 
method codes.

Table 3. Analytical method codes
Code_____Method___________________________________________________

0 Other
1 Atomic absorption: direct, air
2 Atomic absorption: direct, nitrous oxide
3 Atomic absorption: graphite furnace
4 Inductively coupled plasma
5 Direct current plasma
6 Inductively coupled plasma/mass spectrometry
7 Ion chromatography
8 Atomic absorption: cold vapor
9 Atomic fluoresence

10 Atomic absorption: extraction [specify chelating agents ]
11 Atomic absorption: hydride [specify reducing agent ]
12 Flame emission
20 Titration: colorimetric [specify color reagent ]
21 Titration: electrometric [specify reducing or oxidizing agent/color reagent ]
22 Colorimetric: [specify reducing or oxidizing agent/color reagent ]
40 Ion selective electrode
41 Electrometric [pH and specific conductance]
50 Gravimetric: [specify filtration, evaporation,and so forth]

51______Turbidimetric_______________________________________________

Participating laboratories were also asked to identify the method used, such as those references listed next, 
to further define the methods.

1. American Public Health Association, American Water Works Association, and Water Environment 
Federation, 1995, Standard methods for the examination of water and wastewater (19th ed.): 
Washington, D.C., American Public Health Association, variable pagination.

2. American Society for Testing and Materials, 1995, Annual book of ASTM standards: 
Philadelphia, v. 11.0, and v. 11.02.

3. Kopp, J.F., and McKee, G.F., 1979, Methods for chemical analysis of water and wastes:
Cincinnati, U.S. Environmental Protection Agency, EPA 600/4-79-020, rev. 1983, 
460 p.

4. Fishman, M.J., and Friedman, L.C., eds., 1989. Methods for determination of inorganic 
substances in water and fluvial sediments (3rd ed.): U.S. Geological Survey 
Techniques of Water-Resources Investigations, Book 5, Chapter Al, 545 p.

5. Miscellaneous manufacturer's instrument manuals or references.



LABORATORY PERFORMANCE RATINGS

To facilitate laboratory intercomparison, laboratory performance ratings, based on the analyses reported for each 
SRS, are included in tables 4 through 20 in this report. For each SRS, averages of all the analyte ratings and the 
number of analyte values reported are given for each participating laboratory. In some cases, laboratory reported 
values in tables 4-20 might have been reformatted in terms of significant figures to meet publication criteria. 
For example, a reported value of 15 may have been changed to 15.0 or a value of 102.86 may have been changed 
to 102.9 in these tables. However, the actual reported values by all the laboratories were used to calculate the 
statistical results and performance ratings presented in the report.

Laboratory performance for each analyte is rated on a scale 4 to 0, based on the absolute Z-value, as listed below:

Rating______________________Absolute Z-value_____
4 (Excellent) 0.00 to 0.50
3 (Good) 0.51 to 1.00
2 (Satisfactory) 1.01 to 1.50
1 (Marginal) 1.51 to 2.00
0 (Unsatisfactory)_______________Greater than 2.00

Overall laboratory performance ratings greater than 2.4 are considered satisfactory. Ratings between 2.0 and 
2.39 are considered marginal and that less than 2.0 are considered unsatisfactory. Ratings are based on the 
relative performance of laboratories on specific samples and should be reviewed and evaluated on a case-by- 
case basis for each laboratory considering such factors as methods used and data needs of specific USGS 
projects using the laboratory data.

STATISTICAL PRESENTATION OF DATA

Data in this report have been evaluated using nonparametric statistics as described by Hoaglin and others 
(1983). This statistical approach is a resistant statistic because outliers do not influence the median, as is the 
mean in traditional statistics. Analytical data for each analyte are presented in tabular and graphical forms in 
tables 13 through 20. Tabulated data for each analyte include the laboratory code number; reported values; 
analytical method; most probable value (MPV); number of reported analyses, excluding less than values (N); 
data range; Z-value; and the F-pseudosigma. The Z-value is equivalent to the Z-score of traditional statistics, 
being the number of deviations the reported value is from the MPV. The F-pseudosigma is equivalent to the 
standard deviation (a) of traditional statistics when the data has a Gaussian distribution. If an analyte has a 
sufficient number of analyses by a given method, usually 7, the F-pseudosigma for that analytical method is 
reported in the block of data listed for each analyte.

The median value is considered the MPV. The median (midpoint) divides the ordered data into halves and is 
designated the MPV. The hinges include the middle 50-percent of the data and are the mid-values of the upper 
and lower halves of the data. The hinges are similar to quartiles, but are not mathematically equivalent. The 
range of data between the upper hinge (Hu) and the lower hinge (HI) and the hinge spread (H-spr), is used to 
calculate the F-pseudosigma, the laboratory performance rating, the upper warning level (UWL), lower warning 
level (LWL), the upper control level (UCL) and the lower control level (LCL). The F-pseudosigma is calculated 
by comparison of the H-spr value to the Gaussian distribution relation; 67.45 percent of the data "hinges" 
between plus and minus la, resulting in a H-spr of 2 x 0.6745 = 1.349a. This relation allows the calculation of 
the F-pseudosigma = (H-spr)/1.349. Laboratories reporting "less than" values are not performance rated unless 
their reported "less than" values are greater than two Z-values from the MPV.
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The graphical plot of the reported data is shown in figure 1. The upper and lower boundaries of the graphical 
plots generally are +3 and -3 F-pseudosigma deviations from the median. Computer-program scaling constraints 
do not permit these boundaries to always be graphed at exactly these values as shown in the graphical plot. 
Reported values are grouped by analytical method in ascending order of value. Lines designate the MPV, Hu, 
HI, and the UWL and LWL at +2 and -2 F-pseudosigma, respectively. "Less than" values are not plotted.

In some cases, if the F-pseudosigma is less than five percent of the MPV, the rating criterion is five percent of 
the MPV. All rating criterion values are denoted in the statistical summary tables by double asterisks (**).

The term "insufficient data" is included in some of the tables and is used when the number of analyses is less 
than 7 or the calculated F-pseudosigma is greater than the MPV.

In some cases the f-psuedosigma is equal to or greater than the MPV. This results in an MPV = insufficient 
data. An estimated MPV may be calculated from the available data for a single analytical method, this 
estimated concentration is denoted by MPV = Estimated. Estimated values are not used to rate laboratories.

NOTE: vertical scale is the concentration value of the individual analyte in appropriate units (see table 2). 
Horizontal scale is the laboratory reported values separated by method (different symbols) and plotted by 
increasing values. Numbers next to each symbol at the bottom of the figure are analytical method codes that are 
described in table 3.

Figure 1. -Statistical parameters shown on reported-data graphs in tables 13-20

REFERENCE

Hoaglin, B.C., Mosteller, F., and Tukey, J.W., Eds. 1983, Understanding robust and 
exploratory data analysis: New York, NY, John Wiley, Inc., p. 38-41.
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Table 4. Overall laboratory performance ratings for standard reference samples distributed in April 1998

(SRS, standard reference sample; Lab, laboratory number; OWR, overall weighted rating for all sample types; OLR, overall laboratory rating for reported values of a sample type; 
V/105, number of reported values of 105 total possible values from all sample types; V/28,V/16,V/5,V/5,V/11,V/26,V13 and V/1 are number of reported 
values possible forT-153, M-146, N-57, N-58, P-30, GWT-3, GWM-3 and Hg-26 respectively; NR, not rated.)
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Table 4. Overall laboratory performance ratings for standard reference samples distributed in April 1998-Continued

(SRS, standard reference sample; Lab, laboratory number; OWR, overall weighted rating for all sample types; OLR, overall laboratory rating for reported values of a sample type; 
V/105, number of reported values of 105 total possible values from all sample types; V/28.V/16,V/5.V/5,V/11,V/26.V13 and V/1 are number of reported 
values possible for T-153, M-146, N-57, N-58, P-30, GWT-3, GWM-3and Hg-26 respectively; NR, not rated.)
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Table 5. Laboratory performance ratings for standard reference sample T-153 (trace constituents)

(MPV, most probable value; \iglL, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = Agi 
MPV = li| 

F-pseudosigma = 'm

Absolute Z-value Rating Absolute Z-value 
0.00 - 0.50 1 (Marginal) 1 .51 - 2.00 
0.51 - 1 .00 0 (Unsatisfactory) greater than 2.00 
1.01-1.50 NR (Not Rated)

(Sj|Vier)iiiiiiiii ii |i |ii i : Al (Aluminum) :':M^^M^Mmm B (Boron) 6aiiiip^um)iii ii Ii ii i i Be (Beryllium) 
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Table 5. Laboratory performance ratings for standard reference sample T-153 (trace constituents)-Continued

(MPV, most probable value; (ig/L, micrograms par liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possibla values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = Ag-; 
MPV =||| 

F-pseudosigma = mm

Absolute Z-valua Rating Absolute Z-value 
0.00 - 0.50 1 (Marginal) 1.51- 2.00 
0.51 - 1 .00 0 (Unsatisfactory) greater than 2.00 
1.01-1.50 NR (Not Rated)
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s : : ui:i: : : : : : : : : : : : : : : : : : : : : : : ; :': : :-:-: : : ; : ; : : - A : : xix :^: :X;^ : x : x : : ; x : : : x : : : x : x : x : x^ _ .  x-XvX-XvX.XyX-x-XvX-X'X-x-x- x-x-x-x-x-:-x-x-X'X-x-x-x-x-X'Xv> 
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Table 5. Laboratory performance ratings for standard reference sample T-153 (trace constituents)~Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte = i^iiii(Gi^dffliiM!W|iii | Co (Cobalt) Cr (Chromium) Cu (Copper) F£i i (Jronjiii
MPV = ii iiiiiiii :ii:6i;ibli:i :i sjigSt ;:i > iiii insuff. data :iss:iii4i9Siiiiii:iifigffiiiiiiiiii:: 24.0 ng/L ii:i:i:i:i:7i5i^bt:i:ii 

F-pseudosigma = iiitiii i ll-|iitiittiliiliilii: Ilili1i:i1iliiii:ii:ti:ti|lii i i 1 .5 !ii!itii$ I i
Lab i:i:i::;::i;:;ii(jij\fi;iiiiiiiiiiiiiiR.?ffii9 RV Rating ixi^ssiRVigiig

1 iSiiiiiiil&SiSSiiiiiiiiiiliiiSsSiiii < 1 NR :Si:iii:ili4;i9:i:i;i:i;i; 
3 tli'tfili HI Iii iiii?ill < 5 NR iiii||23;iQliii!
5 ::SSi:i(gijj:i:iSii::Si:Si4:S:S: < 3 NR SSiiiiijiifiijjiiiiiiiiiii

13iiii:i:iiiiiii4iQiiitiiiiiiiiiiiiii ; i1iiiiii:iiiii < 10 NR iiiiiiiiiiiiii5i,6iiiiiiii:ii 
1 6 i:Si :slS;7i:;::i;i;i;Si:::i;i:i4;i::;i;x; i|i|i|i|i|i|1SiSi|i|i|i;i|i 
18iiiiliiil6i:bti:i;:iit ; :tiiii4:iiiiiiii; <5 NR itiiiii^i^tb'iitii^: 
19:iiilli8iiiiiii|itti::*i ; iiiii:ii iiiiiiiiiiiiiSiSiiiiiiiiiii 
2liiiitii|iii:iiiiiiiiiiiiititiiiiiiiiii:tit:iii ;llii;ls;i;:;
O*l : : ' : ' : ' : ' : ' : Ht :i5: 'Tf: : : ' ; : : ; : " : : : :-" : : : : : : : :4 : - :        " : :' ' : ',' '  '^' A'.'-A'.'-'  : : '' :
£.0 .;.;.-,-.-.-.[^:.;/.  .;.;.;.;.;.;.;.;.;.;.;.";.;.;.;.;.; .-.;.;.;.;.;JrT.rr. ;.;.;.;.;.

24iiiiiiili|ii|iiiiiiiiiiiiiiiilii||iiiiiii 111111111111:

28 :-S:ioi::t3:8: : : : : : : : : : : : : : : : : : : : : : :l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

30.1 Sis;i;rfi7;iQS:;:SiSi;:s3s!ig; <0.1 NR SiiisiiiSiQSS^
30 2 ::::: ' : : ' ::: i : i ::: i : i :;;:; i : i : i : i-i : i : i : : : : : : : : : : : ; : : : : : : : ; : : : : i : i : i : i : i : i : i : i : i : i : i-i : i : i : i : i : i : i :

32 ^i^i^iliSi^Si^ioi^i^i^Sx:; : : : : : : : : : : : :1:5i1: : : : : : : : : : : :

34iil||i|iii||i||iii| i|i||iiiii|ii|itii
36 : : : : : : : : : : : :4fi: : :Q : : : : : : : : : : : : : : : : : : : : : : :3: : : : : : : : : : : : : : : : : : : : : : :^ij; : :3 : : : : : : : : : i : 

AQ : : : : : : : : : : : :4:5: :tt: : : : : : : : : : : : : ; : : : : : : : : :3 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

42::::§:::^6;;^: ; §::SS§^3:§::S < 2 NR ixx§:14;B:S>S

AC : : : ; : : : : : : : : : : : : : : : : : : : ; : ; : : : : : : : : :l : : : :l: : : : : ; : : : : : : : : : : : : ' : : : : : : : : ; : : : : : : : : : : : : : ; : : : ; : : : : : ; : ;

48 iiii'i$'&2^iiii^^^ < 0.02 NR 'iiiil33^iii
50 §:^:i^;&:§:;:^:l:^::S:;:;:;:;x < 1 NR Ixix^-^b:::^^: 

^T Uxlx llilxlili-lliliiliim Ixlxlxliimi

68 iSs:;it3;::t:i:si:;sssiiQi;i;ss < 4 NR iiiiiiiiiiiiii&giss:; 
69 illilllli;l:lll Ilillll 
70 iiiiiiiiiii^stottiitiiiitiiilitiiiiiii < 50 NR iiiiiiiiiiiiiiiSiietiiiiiiiii

87ii|iiii:|8:^i:iitili|i:|ii|ii:i tiit;||iipiii||

100 SiSS:iiSi:8S:SiSiiiiiiiii4iS:i:i:: <5 NR :i:i:i:i:i::ii4Lbi : i ; i : i : : : i : :

lOQiiiiiiiiiiisiSiiiiiiiiiiisiiiiiiiiiiiiiiiiiiiiiiiiiS isiisiis;iiiiisiiiiiiiiiii

|i4|i|||liii:|| i:ijil||iji(f

1 26 ;Si;Si1:8;£)i;:;Si;i:S::i:S:1;i;i:i:i;i:: SiSii^ii^Piiiiiiiiiii

141 iSiiSiJiSiSiSSiiSiSiiiiii^iiiiiiiiii: 0.35 NR ::::i:i:::i:1:6::6: : i : : : : : i : :

142 :iiisii:iiiSiS:i:i:i:siS:i:i:::3iSS:: 0.040 NR i::i:i:i:i:iii3i:i9i:i:::::::::

;::Rat(rtg RV
w$m 23.7
i:i:i:i:i:i:Qi:i:is: : 27.0 
Iliilll 24.6 
:i:i:i:i:i:;|iiil ; 23.0 
itiiiititiitti 24.4
sssSiiiSS 21.9 
iittiillt 23.1 
iiiiiiiiiiiiititii 25.0 
iiiiiiiiiiiiliiliii : 25.7

iitiiiiiiiiiiiiit 24.4

iiiiiiiiiiiiiiiiiiiiiiiiii; 23.0 
tiiitiitiiiiiii: 25.0 
lililiiiiii 1 22.3
m&m 24.0

itiit*iitt 24.4

m$m 23.0
iiiiiiiiiSiiiiiiiiiiiiii 19.0 

Iilliil 23.7

iiiiiiiiiitiitiiti 29.0
i;iiiii;iii;4.i;iiiiiiiii 23.2 
iiiittliiiiit: 23.4

iiiiiiiii 22.5

: :i:i:istsi: : s : 23.0 
iiiiiiiiiiiiliiiii < 50 
Iiiiiiiii 25.4

iitiiiiii4tiiil 3.0
iiiiiiiiiiiiliiiiSiii 24.0

iiiiiiiiiiiitiiiiiiti 24.0 
iiiii:iii:i:bliiiiii: 25.0 
is:i:i:i:*:i:;s:i 23.0

:iiiiiii:iiiSii: ; :it : 23.5 
liSli 24.5
m$m: 23.8
i:i:;:i:i:::i:;:::i:i:i:i : 27.4

:iiiiiii:iii3tii:iii:ii 24.5 
ti;iit|:;iiiiii : 21.0 
it;iiiiiiii:iii:i: 25.7

lilill 27.0
iiiiiiiiiiiilliiii 22.9

tiitiii;i;iitti 26.8
iS:iS:4ii;iiiiiiii 24.0 
iiiiiiiiiiii*;siiii : 24.9 
iitiititiiiiiiii 27.0 
iiiiiiiiiiiiiliiiitiiii 24.8 
iit:i:i:i3iiiii:il 21.5

Rating iiiii iiRVsii
4 :i:i:iii:iii?4i;7iiiiiiii

3 ::iiiiiiiii:77iQSS

4 iiiiiiiiiiiiiiiiiiiiiiiitiiit

3 iiiiiiiiiiiijissliiiiiiii 
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3 itiiipiiiiiiiii

iiiiiiii*7'ibii;iiiii 
4 iiliiiiiiiiiiiiiiiiiiiiiiiiiii

IIIIII

3 iiii:i::ii:i7pibiiiii:ii 
0 iii: iiti^iibiili 
4 Si: :i:i:7;6^9i:is: 

^si^i^KbSS 
P iit£i£Qliit

^ ii ::il|ll:
NR illiiiiiiitill 
3 iiilill

4 iiiiiiii ; :iiiiiiiiiitiiti:ii

4 SlllS

4 iiiiiiiiiiii7i4t7ti;ii ; i
1 iiiiiiiiiiiiiiiiiiiiiiii 
2 iiiiiiiiiiiiiiiiiiiiiitiiiiiiii

3 itiilllliiiiii

3 iiiii|ii|i9iilii

iittiiiiiiiiiitiiiiii K (Potassium) |iiiii(t|th;iiuirhi)iitiii:ii:iiitiiii: 
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iiiiiiiiBgtjngi
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H
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1.54 
1.7P 
1.74

1.42
1.61 
1.77 
1.68

1.32 
1.38 
1.68

1.53

1.66 
1.62

1.6P 
1.58 
1.66 
1.5P 
1.58
1.67 
1.52 
1.56 
1.48 
1.63
1.62 
1.64 
1.65

1.87

1.62 
1.24 
1.44

1.58 
1.6P
1.57 

1.67

1.69 
1.60

1.62 
1.58 
1.55 
1.37 
1.51

Rating iiiiiiii;RViiii
3 ; :i;i;iiiii^;iii;iii 

2 illilili^ili

1 iiiiiiiiiliblit
4 issiisiiiiiiiiiiiiiiiiii
1 iitiiiiiiislti: 
3 iitiiiiiiiiiiiiiiiiiiiiiiiiiiii

p m^mmrn: 
1 iiiiiiiiitiiiilisiiiiti 
3 ;:iitiii54'ii(;)iii;i;:i 

iiiiii:tS7ii4iiiiiiii 
3 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

i:i:i:::;::48:;9:::::i::

4 ttiiiiiiiiiiiiliiiiiiii

4 iiiiiiiSSiiiiSiiiiiiS

4 iiiiiiiiiititiiitiiiiiii 
4 iiiitiiiisiiiiiiiiiiiiiiiiii 
3 itiiiiiiiitiiititiiii 
4 iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;
3 iiiiiiii;iiiiSiiiiiiiiiiii ; iii 
3 iiiiiiitsliSsiiiit

2 iiiiittiiiiiitiiiiiiiiii

4 iiiiiiiiiiliiiiiiiiiiiiiiiiii
4 Si:ii:ii:7:7ibi:iSi

4 siSiiSi&b^s 
4 iiiiiiiiiiiliiiiiiiiiiiiii

o iiiiiiiiiiiiiiiiiiiiiiii

4 iiiiiilliiiitiiiiiiiiiii 
o iiiiiltliiiiiiiiiiiiiiii
2 iiiiiiitiiiiiiiiiiiiiitiiii

4 iilitsMiiiiiii 
4 iiiiiiiiiiiiiiiiiiiiiiiii

3 iiiiiitiiiiiiii

4 iillJiiiiii

4 tiiiiiiiiiiiiiiiiiiiiii
4 iiiiiiiiiiiiiiiiliiitiiiiii 
o 1111111111 
3 ililsibiatiiiii

iiiiRafiirtgi:

ililiiiilli

ii!!li!l!

iiiiiiiiiiiliil

ssiisiiSijijiiiS

tiiiiiiiiiiii^iiiiiiiiiii
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iiiiil!l:
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Table 5. Laboratory performance ratings for standard reference sample T-153 (trace constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possible values; RV, reported value; <, less then.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Reted)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte =;
MPV = i

F-pseudosigma = i

Co (Cobalt) 
ii insuff. data

l

Cr (Chromium)

ll

Cu (Copper) 
24.0 ng 

1.5

K (Potassium) 
i 1.60 mg/L 

0.11 i
Lab ;j RV Rating RV Rating ii;iiii;i;;;ii;iRtfiii;ii;i;iiiii;iR;giti!Fig RV Rating
144ii 

1451 
146 1 
1471 
149il
151 iiii 
154il 
1581 
180il 
1631
190 Si 
1911 
1931
1981
203 i iii

204 i iii; 
209 il 
2121 
2131 
2151
21 7 i;:;i 
2181 
220 iiiii 

221 iiii; 
224 iii
227 ;i;i; 
234 iiii 
235 il 
236 i;i;i 
240 ;|
241
247 1 
249 i| 
254 1
255 il
256 i i
258 iiiii 
259 iiiii 
265 iiiii 

268 il
273 is 
274 i|i
277 iiiii 

283 iiiii 
284 i;i;i
287 ;i iii 
289 iiiii 
292 iiii; 
296 i 
304 1
306 Si
307 ii ii

liiiiii

iSii
111111;

ill

lliill 
lilllll

iiiiliiliiiiiiiii 

iiileliiill

lllllll

iiliiiiiiiiilii
liiliiiiiilii

;iiiiiil6iidii:iiii : xi
i;siti7ii8:iii:i;i;i;

llilill

ilillliiiii

11111: 

I!!!!

11111

iiiii

lilililii

1111

mW* 
i;is;i;i;j>isi'
: >; : ; ; * >: : ; 

iiiiliil

IIII 
lllll
llllli!

ill
mmm 
lllll

mm
iiii 

iiii
mm*

i < 12

il < 0.004

iii 1.7 
iiiii <5.48

1 0.10 

il 19-3

1 < 1

1 °- 5

iiii < 9 
iiii < 20

iiii 1.72
1 < 10 

1 <0.05

iiii < 5 
i 3.75

i 0-07 

1 O- 07

NR 
NR 
NR

NR 
NR

NR 

NR i

NR 
NR i

NR

NR i

NR i 
NR

NR 

NR
NR

NR ii

NR i 
NR

NR 

NR i

iiiiiiiiiiit&:iii;iiiiiiiiiii;iii;ii#s;i;i;i 
liiiii^il^lililiiiNFlili

Illlllll

Illllllllllll

iiiiiiiii :li4lliill ; iOliiil
iiiii ; iiiiii7;4iiiixiiiiixixixi0iiiiiiiiiii

iiiiiiiiii||||i|i|iliiliiii

'^'  ^^"^  ^-' " ' ' ' '-' ' ' '-' '''i-'-"' ' ' "  
ix'x'jjjf ;:3'^'"'^'-'i' ' ' ' '  '   : : 0: : : : : : x : :

i|il||i|lliiiiiiii|i|iii;
: : x : : : : : xj : 1 : : ;J2l: : >: ; : : : : :l : : : : : : : :Q; : : : : : : : ' '

' '' : l : i :5;:0: : : : : : : : : : :l: : : : : : :4 : : : : : : : 1 :

' '''''''li'iJi'''^'''''''''''''''''''''"'^''"''''''''

|||||lli;llll

mmmmmm 
lllillllilli
;iii;i;i;|liisiisi;iii|i:|s:;:|

i|ii|ii|iiiliiii;i;i|iliiiii

23.2 
<28 
<25 

22.8

22.7 
18.0 
21.9 
27.1

24.0 
24.1 
25.5 
26.4 
25.0
24.1

24.0 
32.0 
22.0
25.7

23.7 
24.0 
40.3
23.6 
23.5 
22.9 
22.0 
23.7
23.5 
32.0 
23.8 
23.1 
26.4
12.0

24.3 
24.5

11.6 
18.8 
25.3 
27.8 
24.0
24.9 
25.0 
26.0 
22.7 
22.8
21.8 
24.0

3 
NR 
NR 
3

3 
0 
2 
0

4 
4 
2 
1 
3
4

4 
0 
2
2

4 
4
0
4 
4 
3 
2 
4
4
o i
4 
3
1
o

4 
4

0

o i
3
o ' 
4
3 
3 
2 
3 
3 i
2 
4

lilillil

illl
lilllll

iiiiii!!

1111111

llllli

liililiiii
iiiliiiiiiiiil

liiiiiiiiii!

lilillil
iiiiilieiiiliil

lilillil

lilillil

iiii;iii
iiiiliiiOiiiiiiiiiiii

lilll! 
i!il;l;
iiiii

ilill 
lilii
11:111
lllll

lllll 

liliillil

lllll 
lllll
mmm
lliill 
illiiliiili

iliiiiiilll:

lliill

1.44 
1.64

1.60

2.10 
1.00 
1.47 
1.60
1.53 
1.59 
1.66 
1.65 
1.60
1.66 
1.17 
<5

2.18

1.56 
1.66
1.53 
1.53

1.51 
1.57
1.50 
1.55 
2.00 
1.39 
1.62
1.32

1.60 
1.65 
2.08
1.48 
1.85 
1.20 
1.68 
1.86
2.41

1.50 
1.12 
1.65

2 Illijijiil
4 iiiiiiiiiiiiiiiiiiiiiiii 
4 iiiilliiiliiiiliiii
0 iixiiiiiiiiiiiiilliiiiiiix

o i!i;i;i;iiilili!i!i
2 li;iiiiiii;i;i|i:|i;il 
4 i;i!i!i!i;liili;i
3 mmmm
4 i;iii;iii;i;i;iii;iii;iii;i;i;i;i;i;i 
3 ||;i;:|||ll 
4 ;iiiii;i;i:i|;ili;ili;i:ii 
4 iiliililiiliiiiili
3 mmmm
o iii!iii;il!i!!i

NR ||;i||||;|;!;

0 1x1:111111;

4 iiiiiiiiiiiiiliililiiiiiiii 
3 iSiiliiilililiS
3 ii;iiSi;i;sis;ii;iis;i;i; 

3 iiiili;|||iiiili;i

3 iiiliii^bll! 
4 illiiiiilillli
3 mmmm\
4 liiiiiieloiilii 
0 iiiiiiiiiiiiiiiiiiiiiliill 
1 iiiiiiilis'eljliiiiil 
4 ;i;iiii;iisii;S;i;;iiiii;;ii;i;
0 :i:ixix4oi;qilisi

4 iiiiiiiiiiiiiiiiiiiiiiii
4 iiliitiiliiiiiii 
o i!i!l;i;i!i;i!i;i

o iiiiiiiiiiiiiiiiiiiiiiii 
o 11111111111 
3 iiiiiiiiiiiiiiiiiiiiiiii
0 lillllillii
0 ;siss;i;;sss;is;

3 iiiiiiiilillili 
o is;i!i;|3:i!l
4 iillliliSliiiii;

liiiiiiiiii

11111

lilillil

iilll!

iiiiiliiiili

iiiiiiiiiiii 
Illllii

ill!!!!

illll
llllii
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Table 5. Laboratory performance ratings for standard reference sample T-153 (trace constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = Mg (Magnesium)
MPV = iiiiiiiiitiiiiiiiiiiiiiii

F-pseudosigma = ipPipi^OppiiiiiiiPiipiiiiiPi

Absolute Z-value Rating 
0.00 - 0.50 1 (Marginal) 
0.51 - 1 .00 0 (Unsatisfactory) 
1.01-1.50 NR (Not Rated)

;;Mn (Manganese) JVI0; ifl^lyli^iiirni 
i; 74.5 H9/L ;p;p;||4:;;;:p;;;ji|/l|P

i:i 3.3 mmmsmmmm

Absolute Z-value 
1.51 -2.00 
greater than 2.00

;pNa (Sodium) 
p; 28.7 mg/L

KiiP^NIii^isif); p ; ; ; Pb (Lead) St>i i(Aiiiit(r^Gitty)ii i ii i

Lab RV Rating RV Rating Rating RV Rating Rating
1 im$$$m 

ioi||||ip||i

i3;;;;;;;;i;$4.3j:i;i;i;i

18 xSS&SSx;;^;^

wmmmmm 
21 iiPiiPiiiiPiipPPiiii
23 :||:|:8;.;83;:|1:;:;: 

24 I:l:l]8:;6i6:l:^:l
OK ''-:'-:'-:-''-''Q'''Q-4'-'-''-''-:'-:'-'
£.\J .-.-. . ,-. Q. 33-. 1-. -, .-.-.;.

26 Pill 111111
28 : :: : :: : :: : :8;QO-x::-x :

30.1 mmmim
30.2 mmmm

32 ii|i;il||ii||
33 : : : : : : : : : : : 8: : Qi4^ : ^ : ^ :

34 PiiPiiPiiPiiPii ; iii : :i
36 : : : : : : : : : : :8';-1:Q-x : :  : :':

40 mSi'^^ii'i
42 i:li;8i82l:l::l 

43 : x : : : : : : : 8.: DO;: : : : : : : ; : ; :

45 PPiii9>1:3PiiPiii
48 p;;;;;;;^4.3;;;;;:;;;;;;; 
50 ;:i:Si:i8P8Pt:iSS:
c-t : : : : : : : : : : :«: :«rt : : : : : : : : : : : :
51 ;: : ::: : : ; : : 8v82: : : : : : : : : : ::

64 m^.&48r:-.m

70 ss;:;8::7i9:;:;:;S:;
7fi :->- : :-: ; :fl : 'QC : >>- : ' : >:

84 ;;iiiii;;;;8;60SS:i:i
85 mt$K4s*m
87 Si;i;i;i&:2&i;Si;i;i

91 mmmm
Qemmmmm 
97 Ili;!!!!!!

100 : : : : : : : : : : ; 8^OD: : : : : : : : : : >

107iiiPP&6: Q|iPiii
io9i;;pp8;;6;7p;pp 

mlPliigsill
ii4iiiiiiip
118PiiPiiPiiPiiiiiPiiiiii

I26iipppiii;iii|iiippi 
I27l;|ii||i;i;;;p
131 j:j;j:j:j:jSi60.;:|:|:j:|:j

133 ^m&sti<m
I34;;;;;:;;;;;8.^5.ppp
A OQ mmmo'-'-y'C'mm--''- 
TOO : : : : : : : : : : :Q>/P;:;:;:;::X

i4iiiiiiii
142 'mMmm

m$m 72.5
PipiiiiPP 82.0 
Piiiiiiiiiiiiiiiiii 74.7 
lilliiili 80.0
iiipii;i^iiiiiiip 76.0
s:i:i:i:i1isi; : i:i: 78.7 
iiiiiiiiiiiiiPiiiii 71.7
iPiiPiiPiP 75.0 
IPlliH 76.2

m^m 81.6
ip;iliiPli 75.6 
iiPPiPiiiP 76.0 

iliiliiliil 75.7

my&m 73.0

lillll 76.0
iiliiiiiiiiiiiPi 80.0

m-^m 69.4
iiiiiiiiiii4iiii;iiP 72.0

:;;;;;;;:;l;:s;;i: 75.8 
iiiiiii;;liiPiiiii 76.0
iiiiiiiii;i|iippi 76.0

mwm 68.0
Illill 72.0

liiiiii 69-°
s^gSiiiiiiii-iii 79.5
iiiiliiiiliiiii 71.0

iiiPiiii|PPii 75.1 
PPi : ;4;pp; : 75.6 
PP^4ip;ip 69.0
mMm 73.0
iiiiiiiiiiilipiiiii- 58.8 

illiiiiili 72.0
iiiip;ii4;;;ps 71.3
mmm 75.7
mmm± so.o
iPiiiiPiiiPiiPi 76.6 
iiiPiiiiiPl 72.5
iiiiiiiiii^iiiiiiP: 50.0

iipPi4PPiiii ; 74.5 

iPiPliiPiiii 74.4 

iiiiiiiiiPiiiiiiPiiii 76.3

my&m 77.0
iiiiiiiiiiiiiPiiiiiPi 77.0 
ii;iiiii;iii;iii;i;iiii 71.4 
illlill 66.9

m&m 76.o
iiiiiiiiiiliPiiiiii 75.2 
iPiiPlipPi 73.0
PPi;ii^PP;;i 71.0
iiiiiiii : ii4iiiiiiiiiii; 73.0

3 
0 i 
4 
2
4 i
2
3 i 
4 i 
4 i

4 i 
4 i 
4 i

4

4 
2

2
3 ii
4 i
4 ii 
4
1
3 ii

2 ii

2 
3 ii 
4 i 
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2
4 ;; 
o ii

3 i 
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2 ;;
3 ii 
3 ii
o ;;
4

4 i : 
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3 i 
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: :SiS:i163i:iii:i:iii:iiiii:iii;ii2:iiiii;iiii

^'JIIJljSji
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Iiiiiiiiiiiiii 11 liliii
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28.6 
27.1 
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26.7
28.9 
28.0 
28.2

15.5 
28.3 
29.9

28.0
31.9
29.3 
28.7 
28.6

25.7 
28.6
26.7 
28.0 
29.4
30.4 
28.5 
27.6 
29.5 
28.6
30.8 
27.8 
29.1

29.1
28.8 
29.5 
28.1 
28.2 
28.8

28.6 
29.0 
27.2
28.6 

29.2 
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28.5
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28.0
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28.6 
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3 ms^fi^m
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0 :;-;iiii: : ii3fi :5i : iii:iiiii
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4 iiiiipiii!

2 iiPiiiiiiiiiiiiiPPiiiiPiii
4 mmmmm

4 i;ipip3i||i|i;
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4 liiiiiiiipiilipiiiip

;iiiiiii

2 iiiiiiiliisiiiiiiii 
3 Piiiiiiiiiiiiiiiiii

iiiiiPi ; ibiiPii 
i||ie(|i;;;

iiiiiiiiiiiiilpii

;i;ii;li:i 

iiiPiiiii&ipiii
iiiiliiiiSiPiii
ilPisliiii
;iii;iiii:;i4;iiiii;ii

iii
mMm
mmm

m$$m

m^zm

mmm
 iiim

lii||||

iipllll 

iiiliiiisiiiiil

i:i:i:iS:d:S:i:i

iiiiiiPii2PPii;

iilllll

i 46.4 
ii 58.0 
i 40.8 
i 44.3 

i 47.5
i; 46.6 
ii 58.0 

45.0 
i 45.8

51.0 
i 46.1

ii 49.4

45.0

i 46.0 

ii 40.3
;i 43.0 
ii 47.0

49.9 

42.8
47.3 

ii 44.6

ii 48.8

i 56.4
i: 44.0

48.5 
46.2 
44.0

37.8

i 49.0 
46.3

i; 100.4
i 49.6 
i 49.8 
i 38.4
; 37.2

i 47.7 
i 48.0
; 52.0

i 47.1 
48.3 

ii 35.0 
i 48.3
; 45.5 
ii 47.2 
;i 46.0 
ii 47.4 
i 44.1

4 
0 
1 
3 
4
4
o
4
4

4 

2

4

4 i

2 ;
4 ;
2 

2 i
4 
3 i

3

o ;
3 
3 
4 
3

0

3 i 
4

o ;
2 
2
0
0

4 
3
1

4 
3 
0 
3
4 
4 
4 
4 
3

iiiiiiiiiiiiii

II>I:OO:;<1>::I:I:I;I:I3I^ : : : ^ : 
: : : : : : : : : : :^^^ : : : : : : : : : : : : : : : : : : : : : : : :T: : : : : ; : : ; ; : :

||||||i;||iii;i;|||i

il|l||||ii|iiil|ii|

iiliiillililililPll!

Ilillllllllll

|l:||||ii|||i;|||;i

||il|||||;||||l

: ; : ; : : ' ; ; : :o>5 : ;« : : : : : : : ; : : : : : : : : : : : : : : : :5: : : ; : : : : : ; : : 
;: : :-:-:-:-taiwis:;:;:::;:;:::;:;:;:;:;:A: : : : : : : : : : :

: : : : : : : : : : : :27: : jfijl:l:l:l;l;l3: : : : : : : ; : : : :
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Table 5. Laboratory performance ratings for standard reference sample T-153 (trace constituents)--Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, leboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possible values; RV, reported value; <, less than.)

Analyte = 
MPV =

Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

f^|||^n?^

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01-1.50

)i I Mn (Manganese) 
Hi 74.5 H9/L
HlP 3.3

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

iiiiiiiiiiiii
:;:;:;:;:;:;:;:;';:;:o;:;:;:;:;:;x;:;:;:;:;:-:;: : :;:;

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Na (Sodium) 
III 28.7 mg/L 

1.0

lS|iHI^N|(*el)|l|i|;|l|;|;|l|i|l|l;
iniipisiiiiillplip 
!l!l!l!gHi|i|!llil!;!i!l!l!i

|Pb (Lead) 
!|| 46.2 H9/ 
P 3.0

Sb; ;|(Artt(rirtofvy}|;|;|;;; ;|;;;

Lab RV Rating RV Rating | | |l RV i| | IRiatjng RV Rating |;|Rgdmgi
144 ;;;| 
145 P 
146 I 
147 || 
149 l|l|
151 ;|; 
154 III 
158 || 
18011 
183 Hi
190 |;|
191 P 
19311 
19811
203 Hi
204 ;|;| 
209 III! 
21 2 ill 
21 3 Hi 
21 5 Hi
217S 
218IHI
220 III; 
221 H 
224 IHil
227
234 HH 
235 II 
236 I 
240 i
241 s
247 H| 
249 I
254 ;!;! 
255 HI;
256 ;s 

258 HH
259 |i;l 
265 HI 
268 I |i
273 ;;;; 
274 HI 
277 I 
283 I 
284 I
287 ;
289 HI; 

292 |l|| 
296 Hi 
304 Hi
306
307 l|l|

HHHIaieiSHHHHHi 
IllPliilPill
iiiiipiiiiii

liiiil

liiiil

IP
|;|;|;|8^4;|;|;|:|;;;|

iHllHsPe'ollPlHl 
Iiiiiii

liliiillil
1111111

iiliilli

iiiiiiiiiiiiiii
iiii^iiii 

Iliislill

iiii

 mam
liiiil!

|I|HHHHI*;HHHH

HHHHHIijiHHHHi

iiiiiiiii!

2
' " ' ' ' ' ' i ' i -: ; ;-; : : : 

: : : : : ; : ;:

;|;|;|;|;|;4:;;; ; ;|;|;

iiiii

ill
' '   'H'ty.ytf 

lilllll

11111
iiiii

IB

liiiil!:

xl-x-l^mi -:-:-:-:-:-:;>X;>X;

: : : : : x : ->3:-:;X::

Iiiiiiiiiiii

H 75.0 
I 77.3 

H 72.0

|; 70.0 
1 70.8 
! 73.5 

|| 76.5

84.5 
I 76.0

H 82.6 
H 76.0
:| 71.8

73.0 

76.0
;; 79.4 
I 78.9 
I 72.1 
I 77.0 
I 59.1
;; 75.3 
I 72.9 

II 6.3 
72.0 
73.6
73.1 

| 74.0 
I 50.0 

I 73.0 
I 77.2
;| 70.0

I 76.7 
H 76.0

; 75.2
H 31.8 

63.2 
I 82.7 

68.8
77.0 

H 74.0 
II 78.0 

I 72.4 
I 71.0

III 70.0

4 
3 I 
3

2 
3 
4 i 
3

0 
4 ;

0 I
4 | :
3

4 |l 

4 H
2 | 
2 I 

3 
3
o l!
4 ;
4 
0 I 
3 
4
4
4 H
o H
4 
3 I
2

3 I
4 l

4 ;
0 H
o H 
o !
1
3 
4 I 
3 I 

3 I 
3

2

PPl'f^iil!!!!;!!!

lill^llllllill 
illiliiiiiiiiiiiiii

iiiiilliil!!!iii!i|i! ;!p

liiiiiiiiiiiii

liiiililliliiiii

il;l|iili||llS^|l|l|l;IP;;;;|i|l|;|4!iPli|i|i
: : x : x : : : .j : ^.;X : : : x : . : : : x-x : x-:o:'; : Xv.

i!l!li^!iiii|li!!i!li!iii!

!!|i!|li|ii!l!l!ll!llll|l|;llii

;|: :1: ^^!x|:!x|x;X;:o:^ x|: x|

ii5[lllSil|i|||

i^iii
|;|;;;|;|;;;|;|;|-ll6l|l;HI|l|HI|i|lp|l|Ol||i|;|i

28.3 
27.8

29.0

27.5 
26.6 
29.4 
28.7
28.0 
29.2 
27.8 
29.9 
27.5
28.7 
28.8 
28.4

29.7
28.8 
31.1 
28.4 
29.4 
27.7
28.2 
28.5

28.3 
27.3
28.5 
27.5 
31.6 
30.2 
29.1
28.4

28.7 
29.5 
29.6
28.8 
33.3 
22.4 
29.3 
31.1
30.4 
31.1 
27.4 
29.4

30.0

4 
3

4

3 
2 
3
4
4 
4 
3 
3 
3
4 
4 
4 I

3
4 ; 
1 I 

4 i 
3 
3
4 
4

4 
3
4 
3 
0 
2 
4

4 I

4 
3 
3 I
4 
0 
0 
4 
1
2 
1 
3 
3

3

Siliiiiillli

|;|;|;|;|;|44i4;|;|;|;|;|;|;|;|;|;|;|;Q|s;|;|

jfjjii
iiilllillilllllnilpli

'' ' ' ''-''-' " 'ii'i' >»: : i-x-x-^-^-^"^':^:^

 ;g|i|l|l3Ml|l|l|l|l|l;l|;il|l|;i 3lii|l|l

;| 44.3 
1 <84 

I 45.7 
47.9 

l| 4.0
; 44.3 

H 45.9 
32.5 

I 37.2 
i 47.8
I 44.0 
i 45.5 

i! 50.6 
H 48.1

;| 45.5

II 47.0 
H 48.2 
|i 51.0
I 43.0

43.7 
85.3
41.1 

I 46.9 
il 45.4 

47.0 
48.8

|; 42.0
H <5o
I; 41.6 

I 47.5
;| 45.0

!| 45.3 
I 47.0

46.2 
l| 31.0

I 49.2 
I 45.0

42.7 
|; 47.0

H 44.1 
|i 46.5
; 59.7 
i 42.4

3 |;|;|;|;|;|;2bH*Hl;|;|;|;i;
NR l!li|l|ppl|pp!lp|l|l|l|

4 II11III 

o iliHlHIillHIIPII
3 iHHHHHIaei&HHHHHi 
4 |i|lilil|HIS!3l7i|llHI|i|ln 
o |;HHHHi;|;|;|;|;|;i;|;|;|;|;nHH 
o i&iijpii 
3 HHHHllllllllllHHHHll
3 ^mmmt\ii
4 Illlilliiilil
2 ':'-'  '-:' : :'  :i*it : :| > : : : : ; :i : : x 

: : : : ; ; : ::: : :*OvTrx : x : ; : :

3 i!!!!|i|!!!|

A : : : x : x : :^^; : :^: : ; : x : x : :

3 iiiiliii

o |;||pl|l|;|i|l;;;l|i|l|l|p|l
1   \'\-:-^<:'^^X-;<\-

4 !;ll!||||l 

4 ;:;:;:;:;:;:;: : :7^o :: ; : ; : ; : ; : ; :
3 iiiiiii
2 m&fc&m:

NR |l|l;iiHiiH2£oll|i;li;|l|l

4 |;|;|;|:|:|;|:|:|;|:|;|:|:|;;;|;|;|;|;
4 in!!!!!!!!
4 mwmm 
0 Illlillll

4 :!:i>:|:;2fe&:::oxi:

2 ivllx^xlilx'-x:-::: 
A ; : : : : : :i: : X;,^|iJx : x : x :

^ -X-'-X^iX^vXi:

o ;;;;;;;S;;;;B;;;S;S;;;;;;; 
2 HHI;HHHHHHnHHHI:HnHHH

Illlillll

ill!
ililllllll 
llilll

Iiiii

liiiiiii
mmm 
Ililllllll

HiPpiipp

liiiiiii!
iiiiiiiii
i;i;|;|;|^i;|;i;i:Hi 
iiiii
i|lilillHl4;lillHI|l|i
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Table 5. Laboratory performance ratings for standard reference sample 7-753 (trace constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte = ;;S.£;i i^i^r 

F-pseudosigma = |;i;|i|iiS|i;;:i:;
Labs;s;s;;;:;RV;;s;:;

101(11111;
13;i:i:i;i8;iSO;i:i:i.: i

16 S:S : S : ; : S : S : S : S : S

i9i;;iii;i;ii;i;; 
21 : S : S : S ; ; :S : ; : S : S : S : ;
23 s s15i:QOs ; ;
24mmWM 
25111111
26|i$$i|;
OQ :S:S : S : S : : : : : : : : : : : : : : : S

30.1 s;s;i;b;ibb:;s;:; 
30.21111111111

oo  : '-' :-: '-' :C|": :9'rix : x :
O^ . . .v.v!7.;4.;V/. :.;.; :

oo : : : : : : : : : : : : : : : : : ; : ; : : : : : : : : : : :i : 
33 ^illiii^lii; 
34 ; : ; : : : : : : : : :6IS4 : ^ : ^

36 >: " : : : :9^00^ ̂ : 

40 i§:§:^;;6bi>:§ 
49 : : : : : : : :'il:'i: ::'jrt : : : : ; : : :
H^ ;.;.;.-.J.;l.;j£\/;. ;.;.;.

45 i^'^'^TiSB-'^^
48 II:>:;:8;:9Q:::::I

50 S§S9;i6fii^x

59 lli :: : :9: :98: : : : : ; : :

GAmmmm

69 iiiSi^SiZbiSi

7oiiiiii|iliiii

oo :i:i;i:>:>: ; : : : : ; : : : ; ; : : : : : :

84 |||||i;|ii

Q^ . : :-: :: : : : : :: : : :: ;  
o 1 ;:v:;:;:;:;:;:;:;::X::v:x:

96 ii:iiSi:S2ii:i:

1 00 ii;iiS^Si;i;i;ii
io7iiisiii8i£»6sis;i
I09si:i:i;i:i7;i33:i;i;i:i
llOiiiiiiiiiii

Ii3|lii|i|i|i

118iiiiiiiii
1O-I '<<<<-V-V<^^^K

1 £ 1 : :-: : :-: : :-:-:: :-::: : : 

1 27 S : S : S :7; :53^ : ^ : 

131 iilli^iiiiiiii

m 
'' '' '' '' '' '' &:' &&:' : :':'  
. . . . . . O.;Wv-:-:-:-:

138||$$$il
140SSS:S:SSSSo 

141 :S:SS8ii:6(3:S:S

142;s;11::bb:s;

^ffl):i|!ii i SiO2 (Silica) ;$ 
Sf^g^m 5.79 mg/L iSi 
IIIIII 0-22 iiiii
ii:i:iRattng:i RV
mw^m 5.59
iiiiiiiiiilii 6.10 
iiiiiiiiiiii|3|ii| 5.86

mmtm 6.02
iiiiiiiiiiiiiliiiiiiiii 2.54

iiiisi;i;i;i ; i;i;i;i;i;is 5.92 
III!!! 2 - 61

iiiiiiiliiiiiiiiiiiii 5.90
1111111 5 - 28
i:;ii:i:*i:si:i: 5.71
;i;i;i;isi;i;2iii;i;i 5.61 
ill!!!! 5.75
iiiiiiiiliiiiiiiliiiii 5.90

s;g;:s:;4s;s;s
i|i ilii|iii 1 5.66

; ; : ;i;i;i;i;i;i:3:iiiii ; 6.10 
iiiiiiilliiii: 5.50

lliiiisi;; 5.77

iiiiiiiiiiiiiiii;i:iiiiiiiiii : 5 - 60

i;ili|ioi;i|is s.ss
iiiiiiiiiii : ;iiCliiiis;iii 6.05

11111111 5.56liiiiiili 5 - 71
i:i;i;i:i;i;ii;i;i;i;is 
illiiil;;! 7.71

siiisisiiii s.so
giSiiiiiiiiii; 5.80

iiiiiiliiiil 5.40
iiiiiiiliiiiiiiiiiiii 5 - 80

my^m 5.80

iiiiii;i:i:;iiiiiiii: ; ii;i;iii 5.61 
i|i|i;i|;i|| 
i:sii ; i ; iiiiiiiiisiii 6.02

Rating s
3 si: 
2 iiiii 
4 iiiiii

3 m
o | :

4 iiiii;
o 1

4 |;i

4 s;;;
3 iiiiii
4 iii 
4 iii

4 iii

2 iiiiii 
2 iiiiii

4 iiiii:

3 iii 

4 iii
3 iiiiii

3 i ; iiii 
4 iiiiii

0 i!

4 iii
4 iii
2 ii ; iii 

4 iiii

4 i:is 

3 iiiii; 

3 iii

^i;;^^RtiiJfn)::;;:;:ii;i; Tl (Thallium) :U;s{U!$Wurn)i;i;;:

:s;:;s;RV:;:;s;:;s;:Ra;tiirtS:i: RV
^-^-^i'S^'^'^'^''''''^^^'-' 22 1

ii$j?3;;;iii;;i;;!!;;i;ii 22.0

iiii?5i5;iiiii;;iii;iiQ|isii 15.7
i||iiiii;|;iii||i|iiiii;ii 20.5

;:S:;:«f5fjS:S:S:S:S:S3: S : S : S O-J 1 
::--\-:^\^f : ^<y\y:y.y^^-\-\- £3- I

'' '^' ''^^^^' ''' ' '' ''' ' '' ''' ' '' '4^'-''''' : '''' 1 Q n
.;.-.-.-»JUlJ. ;,;.;.;.;.;. ;.;.;.-.;.;". -.;. .-. . I O.VJ

iiiiis^iiiiiiilliliii 21.1 
iiiiiiii^Giilissiiiiliiiiiii

iiiiiiiiii;iiiiiiiiiii : iiiiiiiiiiiiiiiiiiiii;iiiii 1 8 - 8 
;i:;:i2!9!Biss;ii::iS;::i:;:; 28.0 
;is32Q;;;;;s;s;;;s;s;4ss::s 22.3

: S:S:S : ; : S : S:;:S:S:S:S:;:S : S-S:S : 193

i||||iiii;i||ii||||;i 19.9 

111111111 Iiiiii 21.7

S:S:S:3l : : : S:S:S:S: S : ;0: S : S:S 175

iisisiiiii ; iiiiiiisisiiiiiiiiiiiiiisiiii 21.4
;;i:iS3^:2i:s;sSiS;S:;;4:iSi;;S; 1 8.8

i|iii||iiiiii;iii|liiiiiiiii;ii 22.6 
S;S;307SiSi;;S;S;S;S4iS;Soi 22.8

iii;||||ii||il;;;|i|| 20.0

iiiiiecillislliiiii;: 21.0

i;s:i:3b7si:S:s;;;;;;;;::4;s;sS; 20.7
: : : : : : : : rt;j : !7: : : : : : : : : : : : : : : : : : : : : : :^i; : : : : : : : : >: oft A 
: :;: : : : :gi: : f::;::::::::: : ::::::: : : :* : :;:;: : :; : ; 2O.4

Iiiiiiliiiil 20.4
:;:;s;Siii7s:s;s;s;s;s4;s;siS 20.9

Rating s siRV;: ssgRatji

3 |||i;;|;i|ii|iii|ii| 

o iiilillliisisiiiii

2 iiii

4 iiiillli
3 i;:ss:is:iis;i;s;;;;;;;;;i;;;;iis
0 iiiiii;iilii;iiii;i;i;ii;ii;i;iii;i;iii
2 iiiiiiiiiiiilliiiiiliiiii

3 mmmmmm
4 iiiiiiii;ii|iii;iliil;ii;;;iiii;;
o :;: : :|x;-;|:-:-:'::;::l;lx-: : : : : ::: : : : : : : :

3 iiii|i||iiiiiiiiiiiiiiiiiii|i|
3 ;|:|: :|: xl:;: : x |-: :|>:;X:I: :

o illiiiiliiiiiiiiiiiiiiiiiiii

2 iiiiiliiiiiiiiiiiiilililliiiiiiliili
2 iiii;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ; iiiiiiiiiiiiiiiii

4 iiiiiiiiiiiiiiiiiiiisiiiiiiiiiiiiiiiiilii

4
4 ;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;§ 
o iiiiisss^iiii;:;

4 iiiiiiiiiiiiiiiiiiiiiliiiiiiililll
4 iiiii:iis7i5biiiiiiiiiiiiiiiiiisii^ii

i V (Vanadium) ;^hi ;; ;;(?3ne);i
^   190 UQ/L : : : : 7J> :R: : ::I

iiii 1.0 iiiiiiiiiii
figii RV
iii 18.7 
iiii 22.0

ii 11.7
ii:i 18.1 
iiiii 19.0

11; 17.7

Iii 19.4
ii 19.1
iii 19.0

11 19-6

:;ii 19.2 
1! 17.0
iiiiii 18-8

m 16.9
II 21.5

iiiiii 15-1

Iiiiii < 50

iiiii: 24.6

1 19.0

iiii 18.3
iiii 21.0

18.8 
11 19-1

iii 19.4
iiiiii 19.0

Rating ;ii:si;RV ;
4 :i:ssi;78;i1i;i:i:s: 
0 ;||;||||;;i;i

o ::;:;:;;:;;78;4;:si

tmmem 
2 Iliijfiiill

4 : : : : : ; : ; :-:72'- :9-'- : -'- :

4 iiiiiii;i;iii|iiiii:iiii

3 1111111

4 s|;;;g5;$:|s

o IIIII

o s;ii8i;:Gisi 

NR iiiiisiiiiiiiiiiiii

o i|i
iiliiiill

iiii

* 111

: iiiiiiii

jjjjlii
S^RStin^js

:|i||lii|ii;

liiiSl;;;;

m
iiiiiiiiiii

:iii;i:ii;i2ii;ii; 

iii Iiiiiiiiiii: 

iiiiiiiisiiiii
ii::i3;s;:;s:
i;i|ii;i;i:|

iiiiiiiiiii: 

Iiiiiiiiiii

;si:;;s2;s;ss

iiiiiiiiiii

111
ill!
iiiiiiiiiii

iiiiiiiiiiiii|iii;iiii;i

111
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Table 5. Laboratory performance ratings for standard reference sample T-153 (trace constituents)~Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/28, number of reported values of 28 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte = S&S(S(Stei:
MPV = |ii|||||: 

F-pseudosigma = m^^fem
Lab :;:;:;:;:;:;:;:;RV:;:;;;:;
l44i;;;;;$;3!Ji:i:i;i:

i46iiiiiiil*;iSiiii 
I47iiiill;;l;il

1 51 ' ' iiliQ^BO' : l : ^ 

1 54 :  : ' ; : ; '8i:8Q : : : : : :

I58iiili;iili|i|
i8oiiiiii:^i?iiii
183:lii|i:iii:lli
I90i;:;;;;;;;;;9,^;;;;;;;;; 
191 i:i:i:i:i:u: ;:Sul::i: 
193 iil!:;;8l|i;;;ii 
I98;;l;iil8lg9liiiii 
203iiiiiiiiiiiiiiiliiiiiiiiiiiiiii
204 ::m&QQm:
20Qmmm. 
2^2m^Mm. 
21 3 iiiiiii

2181111111
220 | >:':':-S.60: : x : : 

221 : : : : ; : : : :9.:u8 ; : : : : :

224:i:illi::i:i::lli:i
227 : : : : : : 1 :0 :90 : : : : ::: :

234 m^$j&m
235 :iliii1ib>i66ii|i ; 

240i|iiiiiii^9liiiii
241 mtvwm
247 S ;:^6;:d6:;:i:i:i
249 m^^om 
254 1!!!!!!
255 mt^^&m

256 mmrnm
2581111111
259 ^m^&^&m. 
265 m^Mm 
268mmm-m
mmttmm 
274i:iiiiiiiiiiliiiiiii|iiiiii 
277 lllllll; 
283 ^iSixl&BQjS:!:
284 m:'i2j&m
2&mmmm-
289 i i: :i i:d;:j[ji!3ii S i 
292 :i:i:i::1id;:dd:i:i:::i
296 iii;;:;;;;;;£;;40;;;;;; ; ;
304 S:; i;di0d:;:::i i
306:;;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;: 
soyiiiiiiiiiiiii

jjtufirjj; 1 1 iii ;; Si02 (Silica) Sr: ^trorvti)
i;i;|iigj|i;i;i;i;i;i; 5.79 mg/L iiiiiiiii^iiiiiiiii 
iiliiiiiiiiiiiiiiii^il 0-22 llillll;;;;;
:::::Rattrtg
ii:iil:ii : :3.i;iiiiiiii:

iiiiliil

iiiiii;;
mmm 

iiiiliil

illllll 

iiliiiiiiiiiiliii

|l;iiiiill

Illlll
:;:;;;:>;:;;;;?;;;;;;;;:;:

m^2m

iiiiiii

iiiiii 
llillll

lillil
Iiiiliil
iiiiiii 
iiiiiiiiiii
iiiiiii
Illllil;

RV

5.90 

5.85

2.50 
5.84

5.80

5.90 

14.24
5.90

5.69

4.33 
5.70
5.60 
6.48 
6.10 
5.83

5.00

5.70 
5.30

5.60 
5.26

5.72 
6.64

Rating :;:;:;:;:;:;:;:;RV;:;:;:;:;:

4 lllllll

0 :;:;:;:;:;:;:;:;:;:::;:;:;:;:;:;:;:;:
4 iiipiiii

4 iliiiiiiiiiiiii

4 |lll|;i;li|:|:i

o iiiiiiiiiiiiiii

 
o liiisiiiii
4 '-A^^iift&fffft
3 i:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:?
0 iiiiiiiiiii:iij^9;iii;iiiii|
2 iiiiiiiiiiiiiii

o ;:;;:;:;;;:;;;292: ;i;;;;;;

o iiii!iiii;!!iiiii||i

llllllll

ijjii);; :; Tl (Thallium) ;0 ;(iy^il^| : | : V (Vanadium) Zrt;;i(ZiriG);

iiiiiiiiiiiii 1 - 9 iiiiiiiiiiiii 1.0 iiiiiiii
;;:RatJhg RV
iiiiii 16 - 5

liiiiiiiliiiiS 24.2 
iiii:i:i3iiiiiiiii 20.1 
iilPii 22.0
i;i;i;i;i:i;*ii;i:i; 19.3 
iiiiiiiiiiiiiii 20.3

11111 < 47.6

111111 20.3
iiiiiiiiiiiiiii 1 4-5 
Ililili 17.1

mmm 20.0

iiiiiiiiiiiiiii 21.0
liiiiiiiiiiiliii 20.9

iiiiiiiiiiiiiii 17.0

lililiiiili 17.0 

Iiiiiiiiiiiiiii 21.7

iiiiiiiiiiiii 22.4
 S^::::::::;:;:;:::::; 19.9
Iiiiiiiiiiiii 61 -°

iiiiiiiiiiiiiii < 18.6

iiiiiiiiiiiiiii 
llli!!! 19.3
iiii>S:3.i:ii:i ; ii 

iiiiliiliiiiiiiiii 19-9
iliii ; ifii:iiiii : i :; 2.0

III iiil 20.0 

Hill 19.7
iiiiiliili 21.0

Rating mmi®
1 i:i:i:i:i:i:i:i:i:is
o iiiiiiiiiiiiiii^
1 iiii;iiiiiiiii|iii :
4 ilia
3 iiiiiiiiiiiii
3 mm
4 Illiiiiiii'

NR 1111

4 iiilii:K4(
o iilliilli.

4 i;i:i;;:;;ii;i;i

4 iiilliilil 
4 Ililii

3 iiil!
2 ilililii
4 mmm 
o Ililll

::i:i:i:i:i6:;6^ 
NR iliiiiiiiiiiiiiiiiii

3 iiiiiiiiiiiii

4 iiiiiiiiiiiii 
0 Illiill

4 iiiiii:6ii9ii 

4 i:i:ii:i:i6i;9(
4 iiil

/::ii i:R2rting: RV

: iliiiiiiliiiii|ii;lill 20.0
iiiiiiiii 17.2
|i|;|lii|i|i;i; 18.3

: iliiiliilllll 23.1
liliiliiiiiisiiiiiiilii 19.2 
iiiiiiiiiiiiiii 19.0 
iiiiiiiiiiiiiiiiii; 20.2

Dlllllll 19.7

|i|iiiiiiiiiiiii|iiiiiiliii 19-0

mm^mmm 20.3

llililllll 22.6

 mmrnmm 18.5
1111111111 18.7

iiiiliiiiliiiiililiili 16.0
iiiiiiiiiiiii 4.9
:i:i:i:i;i:i:i;i:i;i;i:i:i:i:i;i:i:i;i:i: 18.8 
llllllll 27.0

Iiiiiiiiiiiii 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 19.3
iiilliiiiiiiiiiii:iiiiiiiii:ii 1 8 - 0 

liiiiiiiiiiiiiilliil 19.0

iiiiiiiiiliiiiiili 21.4 
iiiiiiiiiiiiiilliiiiiiiiiiiiiiiii 280.0

iiiiiiiiliiiiiiliiiiiii i9.o
3::i|iiii|:illiiiii 18.3 
i|i|i|iili:iiiiiiiiiii ; ii 19.0

Rating ;iii:iii:i:iR\if:i:
mm$m 

3 iliiiiiill
3 iliipttlil;

0 iiiiiiiiiii6: 4^iii:iii

4 iillTiliiiiiii 
2 iiiiiliiiliiiiiiiiiiil

3 ili||^ii;i;;i 

o iiliHii:

4 iiiii
o iiiiiiiiii

o |S||ii

4 mjir&m 
o iiiiiiiiijjil-iiiifcii

4 iili:ii:Mi^iii:i: ;

4 Iiiiiii

0 lllBlil
iliil^Siiiiiii

3 ':^ : yy^^f^:^

Iiiiiiiiiiiii

lilllll
:: Rating
mmsm

iiiiiliiiipiiiilii

iii
mmtm 
iiliiiiiiiiiSiil 
liiiiiiiiii^iliil 
iiiiliil

iiiiiii!|i|i|

iiiii;iiiiiiiiiiiiiil

:i;i:iii;i;i3;i;i;i;l

iiiiiiiiiiiii 
1111111!

111!!! 
illllll
iiiiiiiiiiiiiiiiiiiiii

Illlll
mmmm 

1111111 

Illlllli

Illlll
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Table 6. Laboratory performance ratings for standard reference sample M-146 (major constituents)

(MPV, most probable value; )ig/L, micrograms per liter; mg/L, milligrams per liter; j4.S/cm, microsiemens per centimeter; Lab, laboratory number; OLR, overall 
laboratory rating for all reported values; V/16, number of reported values of 16 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = ;$ 
MPV = 1 

F-pseudosigma = m]
Lab OLR V/16 ;;;;;;

1 3.7 15 m 
3 2.0 15 1 
5 3.3 15 1 

10 3.9 12 1 
11 2.4 14 1
13 2.0 13 :;;;;; 
16 2.9 15 m 
18 3.1 10 1 
19 3.2 10 -m 
23 2.6 13 -1
24 3.8 12 m 
25 2.4 14 m 
26 3.4 5 m 
28 3.1 7 m 

30.1 3.1 9 m
30.2 3.0 3 m 

32 2.9 15 i|; 
33 3.7 11 m 
34 4.0 1 m. 
36 2.8 13 1
40 2.9 15 m 
42 2.9 14 1 
43 3.5 11 ;i 
45 3.7 10 1 
48 1.8 13 m
50 3.5 13 m 
51 2.8 10 1 
57 2.0 15 1 
59 3.3 12 m 
64 3.8 9 m
68 2.3 13 m 
69 2.9 11 1 
70 2.9 13 m 
76 4.0 7 m 
81 3.0 14 m
83 3.1 8 m 
84 3.0 6 1 
85 3.2 12 m 
86 3.2 12 m 
87 2.1 10 m
89 2.6 13 m 
90 1.2 5 1 
96 3.3 7 1 
97 3.3 8 :|! 

100 3.2 14 1:
107 3.3 4 ; 
109 3.5 11 m 
113 3.3 13 1 
114 2.3 7 m 
118 2.8 6 1
121 4.0 5 ;:;;
127 3.5 14 1 
131 1.4 11 :! 
133 3.0 4 1 
134 3.7 15 m
138 3.5 15 
140 2.5 11 1: 

141.1 2.3 13 1 
141.2 2.7 3 1 

142 3.6 14 1

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01-1.50

Rating Absolute Z-value 
1 (Marginal) 1.51-2.00 
0 (Unsatisfactory) greater than 2.00 
NR (Not Rated)

j^iiirti^llllllllllll B (Boron) ^^^ii^mm^mm Cl (Chloride) i^^^^bj^iiSb^d^ll:;
mj^jj^jjjmmmjjm 1 3.9 jig/L m | mjj^j^mimjmjm 46. 1 mg/L 11; ; !^42lin^!ll!l!i ll^ll!

mm*

lliii
mW&

Hill

lliii
lls'e-iO:
iiiiSSi

iiiii

Hill

mW&

iiiin
m$M

HsM
illl
mtmik
iiliii

mm&
m&m

m$m

jiff

1

mmmiMwm

Illlllllll
1111114111
mmmmmm
mmw&mm 
llllllll

Illlllllll
lllllxSllli

mmmWm

llllllsllll 
Illlllllll

Ilillli
mmmmmm
mmmmWm
 X:X:Xx : x : x : x3 : :X:X: : : : :

mmmmm&mmm

rnmmmyomm 

Illllll!!

mmmmmmm 

lllllslll

lllllilll 
mmmmimm
!!!!l!i!l!
111111:4111:
mmmmm
mmmmmmm
mmmmmmm 
mmmmmm.
tlilllli

iiiiiiiiii

: : : : : : : : :x : : ; : : x :x : :2 : x : x : : : x

llllllll

RV Rating g ;; ;;: gR^:;: : iggRstmg ; RV
14.2 4 mmm^^&mmmmm^mm 44.0
14.0 4 ::X : xoX;:2p^5 : X;X xXxX:X:x3:Xx : :X: : : 47.5

mmm^i^i^mmmm^mm 45.1
I::ll:::2"6l3lllll:ll4:lll 48.0
mrnm2mmmimmmm 43.8

12.1 3 lllliillllllllill! 46.6 
< 50 NR Illlllllllllllllll 53.7

mmm^^mmmmmMmmy. 42.5
: :x:x:x:X23: : Q:x:Xxx " : x : x ; x : i\ : x : x : : : x oy c

mmmz&Stm^mmmommm 45.4 

14.3 4 mmm^i^mmmm^mm
13.0 4 Ill;ii2llll:lll:2llll 46.9

mmtsmmmmmmmm
12.7 3 illllllllllllllll 45.4

m :mm2^:&mmmm-4:m:m 44.8 

< so NR mimWMmmmmWim 47.0
6.0 o mmimmmmmm 52.2

10.1 1 !lll||ill!lll!|:ll! 49.0
xX:XxX:27«Qx: : x : : xXx : :X;x3:-xXxX : 41 .0 
: x : :X:X:X>i;j;;:;;;:;X : X;: ; x : x : : x : :^x : : : x : x : : __ _ 
vxX:X:x2p;8:Xx : :XxX:XxX:4xX:X:X 50.5

12.4 3 mmm$&fcmmmimm 42.0
12.4 3 mmmSMmmmm4mm 45.1

mmmW^mmm.§mi- 55 -3 
20.4 o mmmmmmmmm 41.0

mmm^mmmm^mm:- 45.9 
mmm^^mmmmm^mm 45.1

101.0 0 :::;::;::::::::::26^::::;:::::;:::::::::;:::::::4:;;;:;:;:;:x: 52.3
xx : Xxx25>6x : x x::';::-:x ::X:3: :XX: : :x 46.0

mmm^^mmmmm^mm 54.0
13.9 4 mm^mmmmmmm.

mmW&mmmmitimm 41.6
mmmwmmmm*mm 33.9

< 20 NR i!||ili!!!!!!!i!i;!i 43.5 
<2o NR mmmzsmmm^mmmmm 43.5 

mmW&mmmmimm 51.0
m^m^mmm^m 44.3

;ll:il:;ll!l!!lll;:lll:ll 50.8
Xxx:x:x: : :x:X:x:x:xxXxx:xx::x:xx:x:x: 52 5

< 40 NR lllisilllilllllll 49~4
mmmmmmmm.mmn 41.5 
mmm^^i^mmmmm^mmm 42.4
: x : xXxX^^>i*ixXxX;::X;X:X:XJ|X:X:X:x . . o 
: : : : : x x^£0;/-x-x-x-x-x-x x^-x :: :: : 44. 0

lliilillllllllll;ili; 42.7

< 15 NR !!!!!!|:!!!!!!l!!!| 47.0
21.2 0 ::;:;: :::::::::^:8l6lx: :::::::;:::::::::::;:::6:::x: :::x: :: 40.4

12.6 3 lllielillllllli!!! 45.1
14.0 4 mmtt&mmmm$mm 45.4

25.6 o mmm^j^mmmmmmm 42.7
mmmmmmmmmmmm 44.8

< 30 NR lilllilllijllliii 44.8

Rating :;:;:::g::;:;:!:::!x^g^S;i::::::g::::l?atihi:::S:S

4 Ill : llll2!6:8:lllll: : : : : : : : : ; : : : : : : : : :- : :0::::;::::::::::::; : ::

Q ; : : : :l;l; : : : : : :2;J3iiR:lll:l:^: : : : :l:::l^ : 3^1:ll:>l : '

4 iliSlmUmiii
mmmmmmmmmmmmmm

" : : : :-: : :-: : : : : :-: : : : : : : : :-: : : :-: : : : : : : : ;-: : : : : :-: : ; : : 

4 lllieiilllllllilllll;:
1 ;;;;;;i;;;;;;;:;i;:2M;;;;;;;;;;;;:;;:;;:;:;i;;;;;;;;;:;;3;;:;;;:;;;;g

2 ::;;||ilS:!i^^^^^^
X-X-XvX'XvX'.'.Xx-X-X-X'XvX'X-X^-X-X-X-X-X-

2 XxXxX:x252xXxXxX:X:Xx::: : :::3:::XxXxXx

o lillllllllillillliliiiiii^
2 :XxXxXx24Q::XxXxXxX : X:::: : : ; : : 4::X:XxXxx

4 :;::;::::::::::g2.52:::::::::::::::g::g::g:;:;:3;:|g;;g

4 mmmmmmmmmmmm

0 llll^llllllljillll
l!!;;l?|?!!llll!;l!i;!!!;l 

2 mmm$$mmmmmm$fcmmm^ . . . . . .'.-. . . . . . .-.. . . .. , .. .-. .-. . . . .. , . . .-. . . . . . . . . . 
^llllllllllilllllliilllil

 * ^x^x^x^x'y^xoxox^oxoxXx'x^x^x^x

2
4 Illlll :232lllll : :l:ll: : : : l: : : : ll3:: : : : : : : : : : : : : : : : : : ; : 

Illllll^iJib'-'^'-'-'-'-'-'-'-'-'-'-'''''-'''''!'^'^'-'-"-'-'-'-' 

2 : : : : : : :l ; : : : : : ; :241iil : ^ :^'^ : ^: ll : : l ; :4: ^ : ^ : ^ : ^ : -"- :

3 Illllxl:-2(^lll>llll^:l>x-:l0xl: : : ; : : : ; : : : : : : :

2 l::::;::!:::;:::;:;:::;:;:::::::^

3 ^§§§::^241:§^H§::!:§::§:S

3

4 liiiiiiiiiiiiiiii
2 ;l:;lll;:;:;l:;lllilll;i|;i;ll;:llli

XxXXxXZ^/xXxXxXxXxXxXixXxXxXx

4 ;:;;;::i!;;:;::;;::;IE7iS:j:;:;:;:i:i:;:;:;:i:;:;:::i:;:i:::Q::;:;:;:;:;:;:;:i:;:i

3 .:ig;Si;ig;2!®^^;:;i;SS:g;^:;:;^;:;:;^S:s;:;
3 ^mm^mjiwmmmm^mm
4 .::::::i::::::::::::::::^:::::S:::S:::::S::::::S::::::i::Si::o:::::o:::

4 : ;g::::iS:;::2^3::::;:g::g:;g::::;:g:::;!$g:;:;:g
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Table 6. Laboratory performance ratings for standard reference sample M-146 (major constituents) Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; nS/cm, microsiemens per centimeter; Lab, laboratory number; OLR, overall

Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = A
MPV = I! 

F-pseudosigma = i i i
Lab OLR V/1 6 i;;
145 3.1 12 
146 2.6 12 1 
147 3.8 4 1 
149 3.7 10 I 
154 1.4 12 iii
158 3.3 7 m 
180 3.0 12 1 
183 1.8 5 i 
190 2.6 12 1 
191 3.6 8 1
193 1.5 2 is; 
203 3.0 10 ;i|ii 
204 3.3 6 iii! 
208 2.3 3 1! 
209 2.3 3 iii!
212 3.7 13 i;i;ii 
213 3.7 3 Iii 
215 1.9 12 I! 
217 2.9 13 m 
218 1.4 8 H
220 2.8 8 ii 
221 3.0 4 |ii 
224 3.2 10 iiiii 
227 2.4 11 1 
230 2.9 9 i
234 3.5 15 ii 
236 3.1 15 iii 
240 1.7 15 i| 
241 2.8 13 |ii 
243 4.0 2 i
244 3.7 3 m 
247 2.4 14 iii 
249 1.0 10 I! 
254 3.1 8 ;|i 
255 2.9 14 iii
256 2.6 12 ii 
258 2.0 8 I 
259 3.5 13 iii 
262 2.5 10 iii 
265 3.2 12 i
268 1.8 10 ;i;i 
270 2.7 7 iii 
273 2.7 14 i i 
274 1.7 11 1! 
277 1.9 9 iii
283 2.9 15 ;i;i;i 
284 0.6 14 iii 
287 2.3 10 iii 
289 2.7 11 Iii 
291 1.0 1 iii
292 3.1 11 m 
296 2.3 7 i! 
300 1.3 8 ii| 
306 2.7 3 iii 
307 2.1 7 iii

Absolute Z-value Rating Absolute Z-value 
0.00-0.50 1 (Marginal) 1.51-2.00 
0.51 - 1 .00 0 (Unsatisfactory) greater than 2.00 
1.01-1.50 NR (Not Rated)

^Sit^^fimmmmi: B (Boron) ji^iii^jiJiiJipfjiliiiiiiiiiiiiiiiiiiiiiiiiii; Cl (Chloride) i|ia^iip^6(^diiS6(idis^!;iii;
iii!i|6;|ii^|ii;!i;ii;ii;i:iii;i|ii 1 3.9 ng/L iiiiiiiiiiiii;iii^|iiii^i;iiiiiiii!iiiii!iiii 46. 1 mg/L i;iiiiiiii!;;iii^4|;ii^l;i!iiiiiii!iiiiiiiiiiiiiiii!ii
:-:-::S;::;i: :if: : : : : :SS:'S::: : ; : ; : ; : : : : : : : : : : : : : : : : : : n -3 ^xox^xx^x^Xxx^x x x : x : x : x : x : x : x _   ^^^^^S^xx^^vXoxoxvoxoXxXxxXx;:;:;: 
:;:;:;:;:;:;:;£;>J:;xXx;x;x;x;xXx;x;:;x;x *--^ :: : : : : : : : :x;:;x;:*-1xxx;:;x;x;xXxXxX:XxX: O.O ^x^x^^^^ilixXxXxXxXxXxXxXxXxXx:;:;

m^fimm^i^f. RV Rating i;i;i;i;;;i;i;i;i;i;iRV;i;i;i;i;i;i;i;i:i;i;F?aimgSi RV
m$2$rnmmfft&tm < 23 NR mm^Jmmms^my-: 46.4
i;i;i;;;iJSSfeiSi;;;iss;i;i;i;i;i;i;i;i3;i;i:i;;i:i:i i;i;i;i;i;i;i;i;26i!S;i;i;i;i;i;i;i;ii;i;i;i;i;i:^;i;i;i;i;i;i;i 51.2

iiiiiiiiiS6i:0ii!iiiiii|i|s$iiii!iiiiii iiiiiii;iiiii;i ; i26;4iii|ii : i ; sii:iiii;iiiiAiiiiiiiiiiiiii 45.8

S;^;5§:;0::; : ; : ;X;;;:;x;x;;;:;3;;:xx;x: 47.9 0 ;:^Sx;S26i^6i^:X:X:X:S^:v;:4ix;SvS 47.3

iiiiiiii^S.^iiiiiiiiiiiii;iiiiiliiiii4iiiiiiiiiiii iiiiiiiiiiiiiiiii26;4ii;:iiiililii;iii;i;iSiiiiii;i;:iiii 40.9

 X'xSTt'i^^iX'X'X'X'X'X^^xox^ ^ 100 NR x;o: : :X:' : :26^4:::::x:::::: x : ; : ; : xo'4'X^x^- 46.8 

: >:X:§O;Q : ' ;:;:: ' ;: '' :::::::::: - : -' : ' :4: x : x' ;:::: 1 5.0 4 :o: : : : ' : : : : : : : :27^4' :::::: x :::::: ' : ' ;:::::: ' : '2 : ' :: x : - : x : -

^;:;:;S&;2: : : : : : : ;x;s : ;S ; S: : :4x;x>;x: ;:;-;v;-;-:-x26x7x: : ::;x;:;:::;:;:;:;:;:;;4';>':x::;:; 49.5

iiiiiiiit ^li^iiiiiiSiiiiiii s
i;i;i;i;^i?;;;i;i:i:i;i;i;i;:xix ;i:4i:ixi:ixi: 1 4.0 4 ;ixi;ix:;i;i;25^4ixi:ixi;xxixix ;i3:i:i;i;i;i;i:i; 52.7 
:;;;:;:;53;i;i;x;: : ;S;x;:;x;x : ;;:ix;xxX: 1 0.0 1 mmf$fi)$mms'mfQmm 45.5

;;;;:x59.0:;:Xxx;xxX:;xx4:;:;:;:;x;:; * 50 NR :x;x;x;:;5;;P>y::;xxxx;xXx;:;;0;;;;;;xx;; 46.1

iiiiiiiisMiiiiliiliiiiiiiiiSiiiiiiiiiiiii; 13.2 4 !iiliiiiii2"i8iiiiiiiiii!i!iiiiiiiiii-4|ii!iiiiii 51 .6
s;i:;^ii;ii;;:;;;s;i;i;iii:i:ii|iiiiiiiiiiiii < 10 NR iiiiii;i;iiiiiiii26^iiiiiiiiixii;x;:iiiiiiiii4:iiii;iiiiiiii: 42.6
: ; : : : : : : COX4: : x-: : x : : : x : x : : : : : : : : : >i : x : x : x : : : o Q n : : : : : : : : : : : X-: :OO: ; DX : X : X : X : : : : x : : : xi>r: ; x : x : x : CO Q 
 : : : : : : :p4: ; : ;lt : x : : : x : : : :-: : : : x : x :xi : X;X;:;X O.» U Xx^X'X-^y'Vx-x^x x : x : : : xfrox-x : : : OO.y

 :':-!J4^iQ: : : : : :X;X:X:X;X;X:Q : : : x : x': : : \ 5.5 3 : : x : x : x : x26;.6' ::::::: " ::::: ' :  : i : x : : : i4x-x-x-x 45.7

x : x :^^|;5x : x : : : : : x ; x-: : x : : : : :Q: : : : : : x : X; !X|X;X : ?J :Q^Q: : : : : : X : X : : : ;-X :-x : :yx : x-: : x- 49.3

iii;iii;SiSiiii;i;i;i;i;i;i;i;i;i;i;i;i;i;i;3!i;i;ixi;i; 24.2 0 ;i;:;;;i;i;i;i;i;26!0!i:;;i;i:;;i;i:i;i;i;i;i;i;i4i;i;x;x;i; 41 .8

iiiiiiii§7>Piiiiiixiiiiiiii;;ii:xii:i4iiiiiii;i;iiii 1 2.7 3 iiiiiiiisiiiii^SiiigiigxxiiiiiSiSiiiiixigii 49.8 
&:;:;^;dSx;x;Sxxx;x:0:Ss;S ^S^SSi^^dxxS^xS^^sOixxS^; 63.3

iilliiliiliillllillli! 1 7-° 2 111 i|li!!iiii!iiiiii|il!iiii 74-s

Rating mm^^mmm^^^m.

3 m:m^^mmmm:̂ mwm:

\

\

\

3 giS^SS^^^SSiiSxiSx-xi^^^Sxi^Six

4

4 iiiiiii^iiiiiiiii|ii|ii!iiiii
0 ;:SS;S5;^;SS:;: : :;:;Si::;S:;:;SS:;?;^;SS:;:;Sx 
4 !i;!i!iiiiii!iiiii;iiiiiii!ii;iiiiiiiii!iiiii!i;!iiii!ii
2 I:II:I:I: :2S2;I : ' :::; > ; ' :::::;: : ;:: : : ; ::: ; : : : : : 3: : : : : ::: ; : ;': : ; : : ; : : :

1 iii;iiiii!iiiiiiii!i!iiiiiiiii:iiiii: ; iii;i;iiixi ; !iiiii!i;iiiiiiiiiiiii
O : : : x : : : : : : : : : : : lio^^i^^-^^-^'i-i'^-^lrillil-^-^x

3 '- ::- ::- ::- ::'::':̂ ^

|
O xXx : :X:X;ooo: : : : : : :XxX:X:X:X:Xx>«:;:;X;: : x : : : x : : 

: : ; : : : : : : : : x : x : Z>3px ; : : : : x : : : x : : : x ; x : : : x : : : Ji: : : ; : : : : : : x : : : x : :

1 S;:S^iS:i:i:i§:i:i^i:i? : i:i : i^ixiSx: :iS:i:i:i:i:i:i:ixi^

4 mmmm^m^mmmm^m-

0
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Table 6. Laboratory performance ratings for standard reference sample M-146 (major constituents)~Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; nS/cm, microsiemens per centimeter; Lab, laboratory number; OLR, overall 
laboratory rating for all reported values; V/16, number of reported values of 16 possible values; RV, reported value; <, less than.]

Analyte = 
MPV = 

F-pseudosigma =
Lab

1 
3 
5 

10 
11
13 
16 
18
19 
23
24
25 
26 
28

30.1
30.2

32 
33 
34
36
40 
42 
43 
45 
48
50
51 
57 
59
64
68 
69 
70 
76 
81
83 
84 
85 
86 
87
89 
90 
96 
97 

100
107 
109 
113 
114 
118
121 
127 
131 
133 
134
138 
140 

141.1 
141.2 

142

Rating Absolute Z-value 
4 (Excellent) 0.00 - 0.50 
3 (Good) 0.51-1.00 
2 (Satisfactory) 1 .01 - 1 .50

^^^^m^M 11 ;§K (Potassium) 
m^^^0mMm 2 .93 mg/L

m^l^&mmmMM 0.20
^mm :̂Mmff^t^s RV
:::::Xx:::: : l : i06::::::::x:::::x:::::::::::4:::::::::::::: 2.69 

:::::::::::::::^:^:6::::::::::::§:::::::::::::^::::SS: 3.00 

:|:;:|x;S:;*i03:oSx;:;:;x;x;S:3x:x:::x: 2.68
^t^tififfi^X^tft&^t  ) QO 
 : : : : : : : ; : : : : : : : : :l:j : :l: : :l: : :;:;: : : : : : : : : : : : : : : : : : : : : : : :>$ : : : : : : : : : : : : : : £..?}£.
: : : : : : : : : : x : :0:;94: : ; : : : : : : : :': : : : : : ::: : : : : : : :0 : : ; ::: : : : : : : : : 2.78

mmwmm^&m s.oe
:: : : ::::: : : : ::::4: : n5: : : : x : : : :x: : : : :x: : : : : : :ii''-'- : :'- ; : : : : 312

m^t^mmM&m 2.94

: : : ::x : : : :::::1:*;1: 2x:x:x:x:::x:::x::v::x:::Xx 2.73

'x : : : : : x :::J:^Qo:xxxxx >>X;X;4 xox-x 3.21 

::::::x: :::;:::::::::i:::x: :::::::::::i::::::::::;:::::::::::x:;:::::x 2.93

: : ::x:x : :::irY:QCI : : : ::::x:::: : : : : : ::::x : :::4: : x:x ; x : O ne 
 : : : : : : : : : : : : : : y;.yO: : : : x ; : : : : : : x : : : : : x : : :xl : x : : : x : x : O.UO

::x : : : : ; ::::::x:x : : : ::::: : : : x : ::: ; x:::x : ::::x :x : ::: : x:: : : : : 2.88

:^m-^i^^M^m£^m 2.85
:x:::::::::: : 'i::n7::: : : : x:: : : : x:: : XxX^ix:x : ::x : ~ QQ

iiiiiiiiiiiiiiiiiii 3.03
1:::1I1::111:S|:|||||| 2.80

 ^f^^^mm^f'm 2.88
::::::::x:: : :Ji: : :^:ie:: : : : ::::: : : : ::::: : ::: : x:: : :'j:x:x:x:: -3 rrt 
.X'X-X'X-lvlDxxX'X-x-x-x-x-ix-x-x-:- O.UO

: : X:::::XxT^yO;X;X;X;X;X;X;X;Tf;X;X;::X ^.Di

^mmmmmmm 2.90
 x-: ; x ; : : ;;Q;;Q0:;X;:xX;:;:;X;X;X;!j;X;X;Xx 3.30

iiiiiiiiiiiiiiiliiii 2.71
:>x;:;x;x;xxXx::x:x;:;x;x::i>x:;x;x:x:::x: 2.97

mmmmmmm^m 2 -90
'^' mm^: : 'fiK-mmmm\-\ :-A:':''\ : :m'- o no 
  ; ; "    ;   :-:!: iivO-x-:-;-:-:-:- ; : ;-: :  ;-; *! :  : : : : : : O.UO

 ^^^^- ^ ^^irtie^x^i^x^xox^'X-x-x-: O QO 
-: : : : : : : : : : :-: : :1; ^!Wp: ; : : : ; : ; : : : ; : : x :x : x : : : : :4>: : : : : : x : : : : : Z.i?Z

^^^ 

: : : : : : : : : : : : : : :^:;,OS:lllll:l: : : : : : : : : : : ;4x : ; : x : x- 3.14

^^^^^^^jhin^'^"^'^^^'^^^^'^'^^ 9 7Q 
: ; : : x : : ; : : : : :;:l:>yU ; : : : : : : : : : : x : x : ; : x : x : Z: : : : x : : : : : : : : £..lv
^x^^^^i^WA^-x-x-x-x-x'--:--^---:':--'-'---' o TO 
;||:||;|I^UU:;:l:l:;x|:;x|xJt:;>xox; ^./»
: x : x : x ; x : x : x : x : x : x : x : : : x : : : x : x : x : : : : : : : : : : : : : : : : : 2.64

: : : ; x : x : X;1^20: ; : : : : : : : : : : : : : : ; : : : : : : : : : : :0: : : : : : : : : : : : : : 2.88

WM$MMMmy&$& 2.94

|||||!!!i!ill!l!l 2.39
§;:;:;:;:::;i^4:;:;:;:i:::::;:::::;:;:::;;;::3:>x:s::: 2.98

::x::::::::::4:v04 : ::: : : : ::::::::;:::: : : : : : ::::3:: : : : ::x : x 3.11

'  :̂ :̂̂ :̂̂ yM^M:̂ :m::::- 3.10

:::::::::S:::1:iDi8::::::::::i:::::::::::!::::::^:::::::::::::: 3.00
 x x-x-:->l:-ninixxX-x-x-x-x-x:«>:'X : :-: :  O 13Q 
 .  : ;.;  -;   :!:-;«« : : : x-x-x- :-:-:  : : *. -: : :-: : :-: ^.OJI

m^^^^'^^m:^'^-^^ 2.88
:::::::::::::::i:iQ8:::::::::::x:::x:::::x::4:::x:x:::: 2.56 
:::x:::x:::0: : 98: : :-: : : : : : : : : : : : : : : ; : : : : : : : : : : 1 : : : : : : : : : : : : : : :

xx : x:':: : 4: : riiix : x : x : x : x : : : x :xxi::: : : : : : ::: : : : o QO 
-.-..;-.;.;. :.:l;^yO-:-:::-;-:-:-:-:-:-:-:-:-:-*r-:-:-:-:-:->: ^.57t

Rating Absolute Z-value 
1 (Marginal) 1.51-2.00 
0 (Unsatisfactory) greater than 2.00 
NR (Not Rated)

:tvlg (Magnesium) Na (Sodium) 
; : : ^1 mg/L 45.0 mg/L
m^&^^{:^m^M 1.8

Rating ;:i?;:;s:;s;;Ry::\:;::.;: :: t:Rstii!(gi;;:;: RV Rating
2 S:;::xX:!7J1::x ;:: Xxg^gxix 44.6 4 

4 :x:x:::x::Xx8.^x x; ; :; : ;x;x;:J3|x:X:::::: 49.7 0 

2 ::::::::::::S:6;;71;;:xXx V'xXxIxiSiSx;: 44.9 4

4 |||||i^|l;fl:l:;;i4||| 45.0 4 
3 mt&&&^ ]-^m4m^. 41.9 1
3 :;:x:>x:x:3.39"x : : .x xiXxxQiSxxx 49.1 0 

3 :;:;:;:;:;:x:;:6^88xx. : ..xx:x:::x3x;x;xg 43.6 3

4 |||1|^;;;;.::|||||||;| 44.6 4

3 iilll^^ijil-llllliiilll 45.5 4
3 ^rtm^mmmm 45.2 4
2 ;;;:H:;:; : ;::7.33 ;:. ;;:::;;:;g;g;:;2. ; :::::x:x: 49.6 0 

4 ::;:i:;:;:i":;:::7L35: : :ig::::::::;::::::;:::;:2;Xx;:;;: 43.1 2

x:x:x:xXx6.9: : : : ::: : x:: : : : x : xXx4: : x : x : x 42 5 2

3 i:iiKx1:?$i;!;i;i;!!;lS; 44.5 4
4 :;i:::;^::i|^:::::::i:;::;::i:;:!:::;:^::i::;;:: 44.7 4

4 g;:g;:::;i!6^5;:::::;:;:g::; : ;:g;x;px:::x:x; 41.7 1
3 ::::::::::i::::::6;9S;:g;g:;xx:::i:::::;4x::::g:. 45.9 3
4 : i:i;X7^^::^:;::::::::::::g:::4:;::::::S: 41 .8 1

3 mf^3$^m£^mf\ 45.0 4
4 ; :::::::::::::::;:7^t7:::i:::::::::;:x:x:::x:3::x:::x::: 44.5 4

4 :;: :l:Si:;7^3l::::::::;l:liCllls 48.1 1
1 ::: : ::S::S:fa7:;:;:;:;:;;;:;:;:g;:;g;4j;;;:;;:;:;:;; 45.1 4
4 :::::::::::::.:: : ;7;2pxxxx:x:xxxx3x;x::;x 45.0 4
1 :::§:::::&:::::7":i7^::: : S::S§::^:::b::-::::::::::: 50.0 0

2 m:^.:^m:- :m::- ::':::^m:A 46.5 3
4 :g;;S:::;:;6.^9::S:::S:sSx;x4>iSx^ 46.3 3
4 :;:;;:;;:::::;;::::^;:l;:r:;:;::::;;:;;;:;;;:;;4^:x::x 43.7 3
4 :x:x:x:x:6;:75:x: ; : ^ : ' ^ :'2:'-M:A 43.8 3

4 |lll||||xx ; : :. 1::3 : :;::;:|:: 46.3 3 

2 ;l||||^lll-'-:|:S-; :4||;| 46.0 3
mrnmm:/-: :\2mm 44.1 3
Iliiill!;f:;:;;|;:;: ;:;llll 47.1 2 

3 |li;l;iS^lll : ;; ::l :::iii||| 44.0 3
3 xXxx|x;S^7::x:x:;:x-/ , 3: x: : : : ::-x 44.0 3

2 lllliiillllll.^lS;::: 44.4 4
4 :;;;;:;;:;;:;::;;|:;1?;:;;;:;^: : :; : ;::':i:::4:::;S;::;: 44.0 3

l!!i:!!!i!!l!!!!i!l 44.1 3
4 ^:;:g::g^7:^25S::::gx:: : :':x::::3:::x:;:::;: 46.4 3

4 g;g:gg7^J3:g : :i::§S::gg:4SS:S- 44.6 4

4 Illllilllllllllll 47.4 2

lllll:llllllslllllll 41.4 1
:S: : :x:x:x-7iO::x> : :::'x:xXxx:4: : :x:x:x 45.2 4

3 Illllliilllllilll 45.2 4
3 ||:|::|:^?||::::l;:|li||| 34.0 0

4 !illi#$!i!!i!l!!! 45.8 4
4 s:;Ss:::6.97Ss:x:xx;:x:x:4x;x:S; 45.5 4 
4 ::;iiiiiiiilS;:;:;Sli:i;4::S:;l; 46.0 3 
1 illlllllllllllllll 40.5 0

4 llllli^llllllllill; 44.6 4

llS|illi|||i;|;Jl
^mm^^mm^f&i^^

^jii^iiiifii

iiiiiiiiiiiiiiiiiiiii!^^

::::|::::::::::::::::::OXJ24:S:::::::::::::::::::;:::;:;SNR:::::;S:;:::::;::

lll|:;|||i||;!lllll||ll||;
^li^iilililililijiiJiLiflS&^iS:!:^

||||||^:Q^|:;|||||:;:;|:;^|||||

^^m^^&tii&'/m^M1̂ ^^

llll||||||lllll||:;|l|l|

;:|;;]l;|i|i;;j(:;|||l|j
|||||^§^|i||||x|: |f*Jl|||||||

wmi&M&mmm^mm
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Table 6. Laboratory performance ratings for standard reference sample M-146 (major constituents) Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; fiS/cm, microsiemens per centimeter; Lab, laboratory number; OLR, overall 
laboratory rating for all reported values; V/16, number of reported values of 16 possible values; RV, reported value; <, less than.)

Analyte = 
MPV = 

F-pseudosigma =
Lab
145 
146 
147 
149 
154
158 
180 
183 
190 
191
193 
203 
204 
208 
209
212 
213 
215 
217 
218
220 
221 
224 
227 
230
234 
236 
240 
241 
243
244 
247 
249 
254 
255
256 
258 
259 
262 
265
268 
270 
273 
274 
277
283 
284 
287 
289 
291
292 
296 
300 
306 
307

Rating Absolute Z-value 
4 (Excellent) 0.00 - 0.50 
3 (Good) 0.51-1.00 
2 (Satisfactory) 1.01-1.50

^^ii^^^mmmmmK (Potassium)
mmilj&j^^mmW\ 2.93 mg/L
li;|;;blDlli:il:|l|:;!l§;; 0.20
mm^-iwmmmm®& RV
mmmsmmm^mm 2.70 
||i|l||i||||||||||| 3.17

mm^^^mmm-^'^mm 2.90

mmf^mmmmm.
jiii§iimjj§im 2.37
l:::^i:^:Q:;9^:::^^^^l^l:::i^xl::l 2.69 

-:^: : ; : : : : : : : : : : : : : : : : : : : : : : : x : : : : : : : : ; : ; : : : : : : : : : : : : : : : : : : : : : : : : x : : : : : : 3.00

^ > : --: : : : : : : : : : : : : : : : : : :^ : : : : : : : : : x : ;': : ; : ; : : : : : : : : : : : ; : : : : : : : : : : : : : :": : O Crt
 ' mmm:'m-m<mm^'--'m''''-:m-mm-mm'.'-:''m ^.5?O

::::::::j:j:j:J!!!::Q$;:!:£

: : : xl : : : x' : x" : x' : x" : xl : xl : x' : x' : x' : x' ; x" : x" : x' : x" : x' : : : : 3 34

: - : ^x' ; : : xl : ;l; : x' ; : : : : x" : : : : : x' : : ::: : : : : : : : : : : x' : : : x' : : : : : : : : : : : O QQ 

^': : ^x" : x' : x' : x' : x' : x' : x" ::: x' : x' :xll: : : : : : : : 1: : : ; : : : : ; O 71")

lli|i||l|;;llll;;| 2.73

'\:mmW^mmmm^m 2 - 79 
mW^^^mmWiim\ 3.13

mm^^mmmjj^m 2.70

iiiliiiiiilliili 3.07
llll|||lil;il:ill:i|li 3.48
 ^^So^x^xoxoxox^xoxoxoxox^x 2.80

WmWM^m'mmMm 3.00
x-x-:;:;:;:;: : :;: ; X;: : x-x-X'XvX;:;X : : : x : : : x : x : x : : : A QT

i:;:i:i:;:i;i:i;3£Siiiji;i£^ 3.10

 : ->> : x : : ; : : :4: :rio: : : : x : ; : : : :^ : : : : : : : : : : : : : ;>»: : : : x : : : x : ^ nn 
x-x-x-x^U&-x-x-x-:-x-:-x-x->3-x-Xv>: O.UU

: : : : :^: : : : : : : : : : : : : : : : : : : : : ; : : : ; : : : : x ; : : : : : : : : : : ; : ; : : : : : : ; x : : : : : : : : : : : : : 0 Q5

, : : : : : : : ;xl:-:-:lll;lll;':-l:x : : : x : : : : : : : ; : : : : : : x : : : : 2.80 

:' : " :i: : : :-: : : :^-:-OJn:': : :'X : :': : : : : :x ; : :x-:'2x':': :: : : : : ; 3 00

illliiilillilillll 3^27 
mm^^^mmmm^mm 2.70
mm^mmmt&mm 2.95
S^:S^:^iiiJJij:^S:^:SS^:S^:S^S? 3 32

!!!!i!ii!lll!i$!!ll 3.35

::::::::;:::::::1^d5;::S:SS::S::x:^::S>x^ 2.90

: : ; x : : : -:':X ::::>':::':-x:i:>:o:X:>- -x-:o:' -x-:-x->:- 2.60 

:S§:::::^:S::S::S::^:S::S^:SS^S:S^ 3 79

Rating
2 
2

4 
0

4

2 
4

4 

0
NR 

0

4 
2 
3 
4
3 
3 
0 
2

3 
0 
3 
4
0

3 
4
4
4 
3 
4 
1 
2
4 
1 
0 
0

4
1 
0

Rating Absolute Z-value 
1 (Marginal) 1.51-2.00 
0 (Unsatisfactory) greater than 2.00 
NR (Not Rated)

Mg t (Magnesium) Na (Sodium) 
| 7^)1 rng/L 45.0 mg/L

mm&£$m-'- ^m, mm : : 1.8
;RV Rating RV Rating

: : : : : : : : : x-: : : : :7i01: : : : : :: ~ : - " : . : : : :- '^l^x^'^'^ 45.1 4

m-^--J-:'-m-'^*3.f_:-m: : . " :.'.-;'-' - .-. ;tX'>x : X' ^rO. f O

mmW^im^mm^t 44.0 3
$;$|$Iii^$llll;;;$:^l$i$ 42.0 1

£^5g^^8x^ : :;.^: : :::::::;:4^:::::;^ 45.8 4

|:|;:;::;;^^;llil|||i|l|| 45.0 4 
i:;ii¥g:7^16:i;::H:;:::;Si:;3|li; 45.3 4

||l ::;^l||l:|;|||i 44.8 4 

!$i;llil$llill$lllil 44.0 3
^mmjtm^mm^mm 45.4 4

llli::;:7jlllillll:l 48.5 1
l;il;l|||llli;llll|| 45.6 4
mmM^mmmm^m 51 .6 o
g;S:;:: : :i : :::7ii:sgg;ssss*;s:;s:; 45.5 4 
liiil^^i|S:;si;;;;i;;4;i;;:ii 46.7 3
mmM^mmWMm 45.3 4
liiiliiiiiiiililli 35.8 o
m^K'^'^^mm-tm'^m^ 48. o 1
:;:;Sxi:'::!Si85:i:;:\|:|:;::S:;:;:;:;:3;:::::::::::;: 45.3 4
: : : : : : : : : : : : :': : : :**:>vS'' :: ' ' '   .': : .': : : : : : x :^ : :-: : : : :-:'::: ^i ^i o ^ 
::;:::::;:;:;:;:;7A)2:::;. . . .,.-,^ 4:^ : : ; : 44.3 4

::S:S::S:5;$4SS:;:x:. ^  ". ''Ofm ': 34.0 0

:|li$i:iiilll :.l.l'$lil: 43.9 3

mm^^mMm^mYm 48.1 1
;ili;i::P;:; : ;i::::.::.x ::: :;:^::::; 47.9 1 
i;ii:;iiiii;i;:;i;: ;; ; ;:; : :.: : :::;^:::;i;:;:;!;: 47.5 2 
;il;i;:;iiiiiiilli:: ; .;: : : : :;: : : : :;i^i;i 46.5 3
:;g;:;s::;;:6^2;;;::;; : ;:;:;:;;::;::-:ii: : :;3:;:;x;:;;x 45.0 4

;|:|:|:;i|^|l;;ll;l;;;$|l: 45.0 4
gS^SS;8-^::g: : ::;S::g'; : :-: : ;b:g:S£ 41.3 0 
i:;ii;^;S:;:;|i;;i:;:;;:gg:i;;:i:::;:!a^^ 46.4 3
mmy&zmmm^mmm 42.0 1
lillllliliiiiliili 44-° 3
;:;S:;;;:;;;;;^^;:;:;S:;:;:;:;;gi:;;;:;3:S;ss 45.6 4
;gsgis5M§g:g: : ;£issb:sg:x 50.0 o 
$!$i$$i$!$:$!$!i$!$!: 40.1 o
 ^ '^^x'^T-iSQ^''-'''-'-''''''-'^'^-^-'-"''-''"-'"' 42 9 2 

!:il$;$!$|:£$l! : ; :  ;$!!£$!$; 51.6 0 
:;:; : ;:;:;:;s : :7^6l::Ss:S^; : :; ;: i:2^;g:S 45.3 4 
ii;lllilllli;lllll 44.0 3

mmm6£mmmmmt>m 43.4 3
S:>SS:S6^:::i::::S : ::i'S§S4^i:x:x: 42.9 2 

x: S:S S^36i::i:x:x:::x fSsibS^x:; 63.0 0

I$l$lll7$llil$l*l$l 46.7 3

j|||||||||::|ii;
: ; : ; : :-:-:-:':-:':':-/"-: : ; : ' :O\/ : '->' : >' : "'"'" : ' : "'' : '-' :i -ia' i: '**: " ; '-'-'-'- i: " : '-' : "'" : 
l; : : : : : : : ; : : : : : : : : : : ; : : ;l : ' :^V: :x::ll' : - : : : : : x : >xr\.3tlfiQ: : x : : : : : : : : : :

ii;:5lllilll];;^

I^!lliilisi3:ltlli

: ;;;;:;||||1|||:;;;:;§|||

: : : : ; :^:;:;:;:<:^^^ :4x:X:X:X:Xxx : x : x : :WR: : : : : : : :x: : : : : : : : :

m^mm^-^^mmmm-^t^mmm

mm^ftti&m'fmmmffffimmm 

^mmm^tismmmmmi&mmm

mjm : ;:^lOll|l|ll:iNr^l|ll

jjigjijiSii
m'm^mwQ'fflmmmsm'NR^mm^:

^jmW$$^^
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Table 6. Laboratory performance ratings for standard reference sample M-146 (major constituents)~Continued

(MPV, most probable value; |ig/L, micrograms per liter; mg/L, milligrams per liter; (iS/cm, microsiemens per centimeter; Lab, laboratory number; OLR, overall 
laboratory rating for all reported values; V/16, number of reported values of 16 possible values; RV, reported value; <, less than.)

Analyte = 
MPV = 

F-pseudosigma =

Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

i;ii!i^Qi8i|;;ii;i;ii;ii;i;

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

iiSiO2 (Silica)
iiiiiiiiii;; 9.36 mg/L 

iiiiiillii 0-50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

iiiiiiiiii iiiiiiiii;.;

Absolute Z-value 
1.51-2.00 
greater than 2.00

SpCond 
423 nS/cm

11 s

|>ri;;i^trpjitiliim)i;i;i;iiiii

lllllilllllli
iiiiiiii V (Vanadium) 
iiiii 32.6 ng/L
iiiili 1.7

;^;i;;;;;;;;;;i;:Ratiri3:;:;: RVRatirig RV Rating Rating m jRaling; RV Rating

lilli
iilllliiiS2;ii|i
13 ;;;ii;ii;i;7^;;;;;ii;

<1Q : : : : : : : : : ; : : : : : : :fl : :*Q: : : : : : : : : : : : : : 
13 -:-:-:-:-:-:.:-:-O*:li!7:-:-:-:':;:-:;

23iiiiiiiiiiiiiiiiisi2liiiiiiiiiii

25 iiiiiiiiiiiiiiiiiiii

on *1 : : : >: ' : : : : : i: : :d : : :**; : : : : : : : : : : : : : 
OU.l .:-:-: :.:-;. :-:-O>:i;1-:. ;-;-: :-: : 

OO : : : : : : : : : : : : : : : : : : : : :Q: : ij : x : -"- : " : >- : 
OZ : : : : : : : : : : : : : : : : : : : : : P>4: : : ; : : : : : : : : ; : :

33 ; ; ' : ' : ' : ' : ' : ' : " ; '8^ :J;D: : : : ; : : : : : : : : : :

Ojl :-:-:-:-:-:-:-:-:Q':*Q-:-:-:-:-:':':-

36 : : : : : : : : : : : : : : : : :8^02:::::::;:::;: ' :

40 : : > :: >: : : : : : : : :8;i24: x : x : ix :

42 : ; : ; : ;'; : ; : ; : x :7^63x: ; :ss;
43:;:;:;:;:;:;:;:;:i7>02;:;;;:;:;:;;;: : 
45 iiii||i||||;iiiiiii;i

C7 : ; : ; : ; : : : : : >; : : : ; : ; ;* : Q: : : : >: : : : : : : : . 
O/ :-:o: :-: : : XxiY^y!::::::::;:;:::.

69 ;;;:;>;:;;>;;;;8^P7:s;>^x;
7fl : : : :-' : ' : : ' : ' : : : 7- : QA : - : >: : : : ' : >:
1 U  . .-.. . ... ;.-T*p?f.;. : . ;.;.;.;.;.

oo  : : :: : :   : : : : : >:-: : : :-:: :: : 
OO : : : : : : : : : ; : : : : : : : : : ; : : : : :: : : : : : : : : : : : : : : : : : : : :

84 : x : : : : : : : : : : : : : 8iP4: : : : : : : : : : : : : ; :

86 iiiiii^iiiSiiiiii;;
0-7 : : : : : - : >--7--£5E: : : : : : : ; : ; : : : : : 
O/ ;.>:: : : :: :/ -iOO-:-:-: :-: : : 

golllilllll

97 ill;; ill!!!!

^iilllll
121 i;iiii;iiiii;i;iii;

14̂ iilii|l|i;ii|

mmmmm 9.16
iiiiiiiiiiiiiiiiiiii 10.40
iiiiiiiii 9.35 
y^mAmm a so
iiiiiiiiiiiiiiiililii 6.50
iiiii&iii 10.50
iiiiiiiiiiiiiiiiiiiiiiiii 4.05
iiiiii;ii;i;i Q.OB 

iiiiiiiii;;;
mmmmm 9.83
iiiiiiiiii 4.34

iiiiiiiiiiiiiiiiiiii 9.70 
ii;i;iiiiiiiiiii;iiiii 8.45
 : : : ; : : :->:-:-: : : : :-

9.38
mmmsm 8.59

2 : : : ! : : :  Q OC

iiiiiii 9 - 8°

iii;;$;ii;ii; 9. 11

11111111 9.40
iiiiiiiiiiiii 9.70 
iiiiiiiiiiiiiiiiiiii 9.37
iiii*i;i;ii : i;i 9.01

4
.-.-.-.-.-.-.-.-.'. ::: ;.;;;. 

 <:: <<  :

iiMJji 9.33 

Ilillll 9.37

iiiiiiiiii; 8 -94
 :-:-:-:-:-: : :4: : : : : : : : : : : : : :

mti&m 9.80 
iiiiiiii 9.80 
iiiiiiii 9.29
iiii;i;iii;i;i 9 -82

iiiiiiiiiiliiipi; 9.25
i;iiiiiiiii:iii4iiiiiiiiiiii;;i 9.64
iiiiiiii; 9.78 

mm^m^ n c-t
: : : : : : : : : : : : : ; :«S : : : : : :: ; : : : : : 3.O/

iiiiiiiiiiiiiiiiiiii 9.34
mmmm 9.35
iiiiiiiiiii; 8.67
;;;;;;i;iii;i;ii;i 4.70 
iiiiiiii; 
Iiiiiiiiii 9.57
mmmmm 9.71 
lli!! 9.25

iiiiiiiiiixS;;; 10.00

4 |ii|i|ii||$|||iii|i|iii|i|4: |ii :: :i;

o i;iiiiiiiiii;ii7i3ibi;iii;iiiiiiiiiii2:i;iiii. :

3 i||i|i|i|illi;;;ilili :4;iivi'

o ;;;;;;;;;;;:;;;;;i68;9i;;;;; : ; : ; : ; : ;;" 4

3 iiiii;i;i|||liiliiiiii;iiiiiliiiiii;iiiiii

4 :i;i;;;ii;i;i;;70^0;i;iiii;i;is;i:i:4:i.ii;i:i;;'
1 mmBffimmmff&m:
4 wmmmmmmm--
3 ;;;:;;;iii|^|i;:iii;i;i;i;i:i;3: ;i;i::;.:

iii;;;ii;i;i;7i;iiiiiii;ii;i;i3;i:i;i;i: ; i;i 
4 ;ii;i;i;i;i;;;;l6i;<3ii;i;;;i;i;ii;;i:0i;i;.i;

3 iiii:iii69:^iiiiiiiiiiiiiiiii;iii;;4i;i;i;i;:;: : 

4 i|;;lii|5|i||i|;i|iil2iiiiiii;

3 iiiiiiiiiiiiiiiii^iiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiii

4

3 ||llli||i||li|i|li|l|
4 iiiiiiiiiiiiiiiiiiiiliiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

3 mmmmmmmmmm 
illi;||i||li;i|li;|i|ii

4 :-: : :-; : : , : &&: &: :-: : :-: : : : : :-.  :y'.'A-'\-y-'.-y.' 
 . .-. .-. . - . .WWtV.-. -. .-. - .-. - . . . . .  - It.  .-. . .-. .;

;il||;7||ii;ii|ii|iiiiii Iiiiiiii

4 ;;;i;;i;;iiiii;;;;;i;;i;;ii;;iii;i;ii;;; 

0 |i|lii||iiiiiiliii;ili||i;;;ii

2 iiiiiiiiiiiiii6^i9iiiiiiiiiiiiiii : i;iii;4iiiii;

427 
425 
425
A-)-\

424
430 
422

421 
422
420 
427 
425

421 
423

416
424
428
421 

427
425 
418 
420 
418 
426
494 
390 
388 
419 
430

 T 1 v?

417 
417 
293
411 
371 
433
428 
426

422 
413 
421 
400

425 

423
416 
363 
427

427

4 ; 
4 ii 
4 ii 
4
4 i
4 i 
4 i

4 
4 ii
4 
4 i 
4 ;

4 i 
4 i

4 ii
4 ;
4 ;

4 

4
4 i 
4 
4 
4 
4 i
o
1 ii 
1 ii 
4 i 
4

4
4 
4 
0
3 
0 
4
4 ii 
4

4 i 
4 i 
4 i 
2 i

4 

4
4
o ii
4 i 

4

i;i;i:i;i;i;i;2i1;8ii;;i;;i;;ii4Ji;;i;
;iiii224':i;:i;ii; ii^iiSiiii; 
|||||i||||i|||l||ii|i

iiii;iiiiiiiiiii7£iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiQii : iiiiiii

Illlllliilllllliil

mmsmmmmmm
mmammmmm

^iiiiii
;i;liii;i;iii;||;Siiliii;iiii|;i;i;i;i|i

||llii|ii|i|||ii|i|iii

;i;iii;i;;;2J;9,iiiii;ii;ii4-;iii;

ii|iiiiii||||i;i|i|iii;ii;lii|;|ii

33.1 
37.0 
31.9

32.6
28.6 
30.6 
32.0

31.3

32.0 
32.9 
30.1 
32.0

32.5

31.5
32.0
33.5

30.0

36.0

28.5 

<50 

34.0

40.9

34.0

33.2 
34.0

32.1
32.2 

30.2 

34.0

4 
0 
4

4
0 
2 
4

3

4 
4 
2 
4

4

3
4
3

2

1

0 

NR 

3

0

3

4 
3

4
4 

2 

3
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Table 6. Laboratory performance ratings for standard reference sample M-146 (major constituents)~Continued

(MPV, most probable value; jig/L, micrograms per liter; mg/L, milligrams per liter; iiS/cm, microsiemens per centimeter; Lab, laboratory number; OLR, overall 
laboratory rating for all reported values; V/16, number of reported values of 16 possible values; RV, reported value; <, less than.)

Analyte = 
MPV = 

F-pseudosigma =
Lab
145 
146 
147 
149 
154
158 
180 
183 
190
191
193 
203 
204 
208 
209
212 
213 
215 
217 
218
220 
221
224 
227
£OU

234
236 
240 
241 
243
244 
247 
249 
254 
255
256 
258 
259 
262 
265
268 
270 
273 
274 
277
283 
284 
287 
289 
291
292 
296 
300 
306 
307

Rating Absolute Z-value 
4 (Excellent) 0.00 - 0.50 
3 (Good) 0.51-1.00 
2 (Satisfactory) 1.01-1.50

ij^iiiiiiiiiiiii:iiiilii : iiiliiiii|iiiliiii^iSiO2 (Silica) 
i|iii^6$i|iiii|iiii;ig:;|ii: 9.36 mg/L
ililliililliiiiiiiiiiiiiiiiiiiiiiiilliiiiii 0.50
mmm^mmms^t^ RV
mmmmJmmmmmmm 9-54

: x : : : : : : : x : :*:>}J5i: x ; : : : : x : : : : : x : x : x : >!i:x:x : x : : 
:::x:x:::x7ip7:::x:x:x:x;x:x;::2;:::::;:;::x

mmj^immmmtAmm 4.20
x ; : : x : x : x : : : x : : : x : x : x : : : : : x : x : x : x ; : : xXxXxx Q oc 
 : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : :-:-: :-: M.OO

;:ggg:|8ii2pi:::i:::i:ixi:ixi:i:i:;:ii4i:i;ixSi: 9.50

mm^^^mmmmm^f;^. 9.04

I|iiiiii;i8';iiiii|iiiiliiiii;iiiiiii^4i;iiiil

;::;i;|:§i;i;$>2iiii|iiiiiii:iii:iiiiiii ; :ii 9-60

iiiiiiiiiiiiiiii&ibliiiiiiitiiiiiiiiiiii4liiiiiiiiiiii 6.80 
iiiiiiiliiiiiiiliiliiiiiiiiliiiiiiiiiiiiiiiiiiiii 9.57

iilllllllllllil
: : : :  : : : : °:-4P:-x-: X'X-x-x-x-:-f«x-x  : : : 

mmtJti&Ammmmfi&mm 9.22
i:i:iii:il:i:a:!asissiiiiiiiiiiiiiiii^illsi 7.01 
iiiiiiiiiiiiibliii;iiiiiiiiiiiiiiiiiiii*iiiiiiiiiiiii 7.25 
iliiiiiilillliliiiilililiiiiliiiiiiiiiii 8.80

mmiGMmmmmt-mm 
iiiiiiiiii :$iiiii:iiiiiiiiiii4iiiliii 9.44 
mm^&mm^M^smm: 10.20
llllllllllillllli! 9 -60
j:i:i:i:i:3^03:i: : : : : : : ; : : : : : : : : : : : : : : : : :^f; : : : : : : : : : : : : : 6.62

:̂ ^^^ma^^m 8 -28

i;£l;i;:;:;§;iiii^ 9.40

:i:i:;ii:xl:i:i: :xliixlli:ixlixix ; x Q 3Q

xox-XxTi'ienK'^-: 1 ^-^ 1 ^-^-^-^'^ 1 ^-^ 
o: ; x : : : x : :/: :.Q;£:;: : ;;: : : : ;;X : : : : : : : : x : : : :&: : x : x : x :
ixi:i: ; o: : fifi:^: : :i: : :i:i:ix: :^i: : x : x : x : 
: : : ; x : : : : : : ; :i9 :.!lJlJ : ; : : : :;: : x : : : : ; : x : : : : : : : : :f* : : : ; : : : x : x

.j:^:j:|:|i8^:|l?!3:j:j:;:;:|:j:|:;:|:|:|:^:|:;4:j:o:j:|:;:| 9.13 

iii-iii^-oniiiiixixliii^ixiii: ft 3Q

:-: : ;o:o:iQXj: 7-::;^;-;ov'x-;-;-:-:'+f : : : : : x : : : ; : ; 9.OU 

:::::::::i;:i:::;:i::^jB:^:^:^::: : : : : : : : : : : : : : :2:^:^: : : : : : 10.90

iiiiiiiiii

Rating Absolute Z-value 
1 (Marginal) 1.51-2.00 
0 (Unsatisfactory) greater than 2.00 
NR (Not Rated)

iiSG^i iii($iulifate}i iiiiiii Sp Cond
:x:xS69ij3 httg/L 423 jiS/cm

/:-Xxx'x x3;3x x^x-x-x^o/Xx/X;: : : 8

Rating mm^M^mm^lMm^ RV Rating
4 mmm3Mmmmm£:im 413 4

iiiiiiiiiiiiii7SJSii:iiliiiiiliiildIiiiiiiii:ii 418 4 
4 iiiliiiiiiiiiiiiiiiiiiiiiiii:i|ii|;iliiiii|iiiiiiiiiii

iiiiiiiiiiiii|i7lii:iiiiiiiiiiii!i:3liiiiiiii;ii 426 4 
iiiiiiiiiiiii:iii^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii2iiiiiiiiiii: 430 4
mmmmmmmmmm 425 4
i|iii;iiiiiii|(iili|i;|li;iiiii|iiiiilii 445 2
iiiiiiiiiiii:i76 rSiii : iiiiiiiiidilii 424 4

0 :i:i:iS:ii|SS;S|:i:i:i : ii : ii:i:i:i:i4i:i:i:iiiiiii; 405 3

2 iiii;i:i:i69.Q;i;i;iii:i:i;is;is;i;i:4ixgi:i:i:
Si:i:i:ils;i;i:i;ig:i;i;i;i : i;i;;:i;i;:;i:i;i : ix:x;:i;i:i;i. 6 0 

4 iiiiiiiiiiiiiii;i44";5iiiiiiiiiiii : i:iiisOii;iii 441 3 
3 iliiiiiiii66;i7iiiiiiiiiii:iiliiii3:iiiiii 41 1 3

4 mmmM$mmmmv*s\m. 426 4

0 ii;iiiliilii7^^ii:iiiiiiiiiiiiiibliiiiiiiiii: 434 3 
4 ii;iiiiiiiiiii;iiiiiili^iiiiiii:iiii:iiiiiiiiiiiibiiiiiiiiiiiii : 404 3 

iiiiiiiiliiliiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 407 3

iiiiiii!l!!iiiiiliiiiii
iiiiiiiiiiiiii70liiiiiiiiiiiiiiiiii4-iiiiiiiiiiiii 325 0
iiiii;iiiiiiiiiiliiiiiiiiiiiiiiiil4.i;iii;iii: 419 4
:-:-:-:-:-:-:-:-:-/:-f«^:-:  : : : : :  : : -: : : : : : * : : : : .-.  

4 mmmsemmmmmmm 428 4
0 i;i:i|;i:i:i:i^i:ii4i:lis:is:i:i;i:i£3s:sia 417 4
0 iiiiiiiiiiS7^iiiiiiiiiiiiiiiiiiiiiiiiiiiiii|iiiii : iiiiii 416 4 
2 :ii:iiiiii70'iiiiiiii ; ii ; iiiii ; iS ; ii4iSiiiiii;ii 368 0 

iiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiSiiiiiiiiiiiil 422 4
mmmmmmmmmmmm 416 4

4 :i:iiiiiii7^iiiiiiiiiiiiiiiiiiiiiiiiiiSlii : i:. 430 4 
1 liiii;ii|i|||||l|i|i|iiiii;i: 430 4

0 iiiiiiiiiiiiiiiiiS?iiiii|i:iiiiiiiiiiibli:iii:i 425 4
0 :;:;:;:;:;s:;;fitiQxss;:;:;:;s:;s:0: i;i;:ss 426 4 

iiiiiliiiii!SJ^iiiiiiiiiiiiiiiiiiiiiii;iiiiiiiiliii 396 2 
4 iiiiiiiiiiiiiiiiii^iiiiiiiiiiiiiiiii ; iiiiiiiii : ii|iiii:iii : 431 4 

;iiii|ii|i||iiiiililiili:lii|iiiiiii:ii;ii 426 4

mmsss^mmmmj^mm 440 3
iiiii|ii|i;i|i||i|||||i|i;i|| 430 4

4 i:;:ixgis:7i7i4iiiiiii-iiiiiii:iiibiiiiiiiii : iii : 426 4 
1 iiiiii|;|9j9iiiii|iiiiiiiiilii|liiiiii- 431 4

iiilil7R: : 1i : : : : : : ; : : : : : : : : : : : : :-: : : : :f) : : : : : : : : : : x

4 iiiiiii:iiiiiii:ii1iiiiiiii:i:iii;iii?iiii;iiiiiiiii 419 4 
o mvmm^Smmmm!^&mm 550 o

S::S:;::::^;i(!J::::S::::SS::S:::3::S:S':: 346 0

0 iiiiiii:i|^|;liiiixii:iiii|||ii 411 3

:i:i:i;i:i:i:;:i:^^iiii:i;i;i:i:i;i:i:i;*iiiii:iii: 424 4 

iiiliiillillliiiliiliiiiiiiiiiiiiiiiiiiiii 38° °

i$rii; ̂ i^«^!iim)i i;i i i i ii V (Vanadium)
:;:^:^:^:;:|21|6:;:|ig/fc:|:vX|:o:;x;Sx;:| 32.6 H9'L

ixiii;i ;RV RaSfig: RV Rating
: x : x : x : :x 2^1'7'X''- : ' : ' :  ' '- : ' : ''  /  ^  '  '  '  '- ' -' - 32 0 4

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiii 34.2 3

: : : x : x : xo:262::oH-x-;x::-x-:oOxXxx;:: 357.0 0

mmmmmmmmmmmmm- 34.4 2

'S-S:-li:2^4issiii:iSSSs:4i:iSS^

:i:i:i:ig:ig?2p:g::g;:gg:xgv*:;igS;:; 33.0 4 

iiiliiiiiiiiiiiiiiiiliililiiillliiil 45.0 0
::i:i:i^i§:i:2:i;4i:gi:i;ixixi:ixiS4ix:x;S; 34.1 3 

:-:-x : ::: :  fc*C»?x-x-x-x-x-X'X-/jt : : :-:-: : :

;:::::;;;:;:;:;;;:1:78|i;i;i;i;i;i;i;i;i;i^iO.;;;:;;^x 35.5 1

x>:x:x:x213:SH:::::x:::SS4:Sx:::x 30.4 2

-iSiiixi;ixi2ii:1ix^x|i:;:iS:i:i:;:4Si:i^ 33.0 4 

;:j:|:::|:|S:2:1|!S:S|:|:|:|:j:j:|:|:;:|:i:j:^lj:|:;:;:|:;:|:| 1 1 .2 0

:iiiiiii ;|iiliiiiiiiiiiiii ;iiiiiiiiiiiii : iiiiiiiiii: 34.0 3

::S:S::?:22^i:|i:|li^i:i:iS^lli§: 28.0 0

iiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiill 33.0 4
JiiiJ^i^QOiiiiSiSSigiSiiZiiiSiS:: 32.0 4

iiiiiiii:22biiiiiiiiiiiiiiiiiii^iiiiiiiiiiiiii 33.0 4

:iiiiiiiiiii ; 1i?7:iiiiiiiii|iiiiiiiiixiiii ; i|iiiii 31 -7 4 
:i;::i:i;i;i;i::;iii:i8"4xSi:ixixixix;:i^Oxiiiii:i 200.0 0

m'M^mmmm^^mm 32.1 4 
|ii|iili|||l|lllllllll 31.7 4
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Table 7. Laboratory performance ratings for standard reference sample N-57 (nutrient constituents)

(MPV, most probable value mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/5, number of reported values of 5 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = Nf^'

Absolute Z-value Rating 
0.00 - 0.50 1 (Marginal) 
0.51 - 1.00 0 (Unsatisfactory) 
1.01-1.50 NR (Not Rated)

^mmWmm ;;;: NH3 + Org N as N ; NQij;*;

Absolute Z-value 
1.51-2.00 
greater than 2.00

ISlp^^;l^;;;;;gg;;;;;;:g;;; :;total P as P

MPV = 

F-pseudosigma =

: (Ammonia + Organic N) 
0.285 mg/L

0.150 m
(total Phosphorus) 

0.201 mg/L

o.oi3
Lab OLR V/5 RV Rating RV Rating

1
3
10
11
12

2.4 
1.8 

3.8 
3.6 
1.4

m 0.186 
< 1 

0.230 
0.250 
0.500

3 
NR
4
4
2

0.216
0.200
0.213
0.199
0.230

13
16
18
19
21

3.0 
2.0 
3.2 
3.8 
3.0

sm
0.168
0.350

0.246

0.200
0.227
0.199
0.200
0.207 i

22
23
25
33
36

3.0 
2.0 
3.6 
3.3 
3.8

!
Mi

mm
0.220

0.282

0.212
0.182
0.210

0.195
39
42
45
48
51

3.3 
4.0 
2.0 
1.2 
3.4

m
0.439
0.420
0.260

0.213

0.200
0.280
0.191

53
57
59
64
69

2.0 
1.0 
3.6 
2.0 
4.0

1.300
0.300

0.220
0.200

70
76
81
84
89

2.6 
4.0 
3.2 
1.0 
3.6

mm 0.200

0.378

0.237

0.310
0.206
0.196

0.208
i

90
91
97
100
108

0.0 
2.8 
3.8 
2.0 
1.3

0.786
0.210
0.240
0.400

sm
0.200
0.190

0.250
111
113
114
127
129

2.7 
3.8 
2.0 
2.0 
3.4

m <0.5

0.286

NR 0.193
0.190
0.204
0.195

133
134
138
140
141

2.2 
2.8 
3.6 
1.4 
2.4

P>P3Q
;;$ 

0.060
0.210
0.239
0.200
0.390

0.200
0.230
0.202
0.250
0.130

142
145
146
154
158

3.2 
2.2 
1.8 
2.8 
3.0

;:;P2PP;;;; 0.334
0.140
0.318

0.218

0.189
0.180
0.235
0.196
0.182

ws

180
183
190
191
193

3.8 
2.0 
3.2 
3.0 
4.0

0.530

0.205
0.200
0.188

0.203
203
208
209
212
213

1.8 
0.0 
3.3 
1.0 
3.5

0.431 
<0.5

3
NR 
NR

0.240

0.180
0.200
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Table 7. Laboratory performance ratings for standard reference sample N-57 (nutrient constituents) Continued

(MPV, most probable value mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values;
V/5, number of reported values of 5 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte =

MPV = ; 
F-pseudosigma = ;

: NH3 + Org N as N

; (Ammonia + Organic N)

0.285 mg/L

0.150

>asP 

: (total Phosphorus)
0.201 mg/L 

li 0.013
Lab OLR v/5 RV Rating RV Rating
215
220
221
224
234

2.4 
2.0 
1.8 
3.6 
2.3

0.450 2
0.285 4
0.448 2
0.363 3

0.210
0.219
0.256
0.203
0.207

l|lsil

240
241
243
247
255

2.0 
3.0 
2.8 
1.2 
2.2 |(3l:(3

0.138
0.460
0.270
0.450
1.780

;;i:;
0.209
0.207
0.180
0.190
0.114

284
291
292
297
306

0.0 
0.0 
2.0 
1.6 
1.8

0.226
< 0.4

4 
NR

0.290

0.195
0.204
0.197
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Table 8. Laboratory performance ratings for standard reference sample N-58 (nutrient constituents)

(MPV, most probable value; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/5, number of reported values of 5 possible values; RV, reported value; <, less than.^

Rating

4 (Excellent)
3 (Good)
2 (Satisfactory)

Analyte = Mffa

Absolute Z-value Rating

0.00
0.51
1.01

*£$!!!!:

-0.50
-1.00
-1.50

1 (Marginal)
0 (Unsatisfactory)
NR (Not Rated)

yy NH3 + Org N as N NC^*

Absolute Z-value

1.51 -2.00
greater than 2.00

No^timmm I total P as PAnalyte = ;^;^:^||:|||!;|||;|

MPV = : : : : ; : ::; : ' :0 : 62p: : :rtKj/L: : : : : : : : : : : :-: ::: :; :::: ; 
F-pseudosigma = yyyy^&tj^mmmmmy-

Lab
1 

10 
11 
12 
13
16 
18 
19 
22 
23
25 
28 
33 
36 
42
45 
48 
51 
53 
59
64 
69 
70 
76 
81
84 
89 
90 
91 
97

100 
107 
108 
111 
113
114 
126 
127 
129 
133
134 
138 
140 
141 
142
145 
146 
154 
158 
180
183 
190 
191 
193 
203
204 
205 
208 
209 
212

OLR

3.0 
4.0 
3.8 
3.2 
3.3
2.2 
2.8 
2.5 
3.0 
3.4
2.6 
1.0 
3.3 
2.4 
1.0
1.6 
1.4 
3.8 
3.5 
2.8
2.7 
4.0 
2.6 
4.0 
3.4
1.0 
4.0 
0.0 
2.8 
3.4
1.0 
4.0 
3.3 
4.0 
3.6
1.0 
2.0 
3.3 
3.2 
2.7
3.4 
3.4 
3.2 
3.4 
3.6
3.0 
2.4 
3.5 
3.4 
3.4
0.8 
1.6 
3.5 
4.0 
2.0
3.4 
2.5 
3.0 
1.3 
3.4

v/5 :
5 ;
5 : 
5 :
5
4 :
5 ; 
5 :
4 : : : 
1 ::
5 ::
5 ;
4 ::
3 ::: 
5 ::: 
1 ; ::
5 ;
5 :: 
5 :
2 ::: 
5 ::
3 :;;
1 ::: 
5 ::
2 i
5 :::
3
5 :
3 ::: 4 :: : 
5 :
4
4 ::: 
3 ::: 
3 :::
5
3
1 :
4 ::: 
5 :
3 :::
5
5 ::: 
5 ::
5 :;: 
5 :::
5 ;
5 ;:: 
4 ::: 
5 :
5
4
5 ::: 
2 ::i 
2 ::
4 :::
s ;
2 ::: 
2 ::: 
3 :: 
5 >:

mmswym

111
iiiiiiii
mW^im

lllll

:illPiP5lll 

llb||d;ll;

llll
myV$Mm.

ym^^mm

illlltl:

:::i : : ;biBb!3:;:ii: 
i|lb|||lli;:

IP
mmmm
liillii

iiiltiiii
Ilbl5:8"blll:

:;HRating>;>:
mWym

lliiiiiilil 

||||i|i|

lllslili::
mmmm 
!l!il!

llllli 

lllalill

: my^ymy

:l:l::o|ll

lllPll:::::
Iiiiiiii 
Illllll

mmmy 

illlilii

Illllll:

mmMm
yyyyyAymm 

llllli

ili:l4;ilii:
ymmm. 
iiiiiiii:

Illalli;

Illllll

llllli: 
ymmym

NH3 + Org N as N ;;|S§:|^O|^^:illl|l total P as P :;i|^i^;||:||:||:i:;|||:g 

(Ammonia + Organic N) :i(l^ifrat0;;*:NiWtejSS; yyy yy\ m\ (total Phosphorus) ^(idrthispirip^ph^te::^:^: ::::::: : 

0.910 mg/L l:l:l|;b^:^^llllll 0.766 mg/L illi^^^l^^ilillill1
: 0.141 mm}y$ffimmmmMm: 0.030 :l::;::::b^b2'4i:i:::::::illll:::::

RV

0.855 
0.910 
0.980 
0.900

0.800 
i 1.100

0.810
0.770 

1.067

0.996 
0.680 
0.940

1.000

0.840 

0.812

0.863 
0.203 
0.910 
0.910
1.900 

1.110

1.094

0.795 
0.887 
0.910 
0.900 
0.960
0.830 
0.870

0.974 
0.885

2.000

0.800

1.276 
0.850

Rating  : ' : 

4 yy 
4 s: 
4 :| 
4 1

3 yy 
2 ii|

3 1

3 yy\

2 i
3 ;;:;;
1 1
4 i:|

3 1

4 1

3 1:

4 :l
0
4 ::i ;
4 li
o

2 ;i::-

2 i ; ii;

3 yy
4 i! 
4 1
4 :! 
4 1:
3 s: 
4 1

4 1 
4 1

0

3 i: 

o
4 yy

mmyswyyyy
m:yV34ym

myyomm
iiiiiiii 
lllillll!

mmmm 
lllllll

i:ll|;b|;l

i|i
myyWSym
llll-bllii:

,:':-:-'.:1'.19;:::::;. :

ll::bi98li:i:i
yy^ti&m
m'ytiwm 
i|l:illill

myomm 
illiiblli:

ll:i:;b|::l

yyyyyy^m

iilli-bbiii

mWWm

myf&ffin&m

Iliillll

mwmm

ijjijji

mmmm
mmmm 
i||l|i|l|
llllil:::::::::
mmmm 
lilillili:

Illllll

lllillii

Illllll yymmtimm
mmmWyyyy-
Ilililll:
mmMm

mmWml

mm^m 
mmMm 
iiiiililliillli

Illllll:

iilllllll

iiiiiiii

RV

0.787 
0.766 
0.767 
0.770 
0.790
0.874 
0.756 
0.740 
0.801 
0.770
0.800 
0.900

0.755

0.763 
0.750 
0.746

0.700

0.860 
0.768 
0.719

0.770

0.770 
0.790

0.770 
0.790

0.765
0.720

0.750 
0.761 
0.760
0.757 
0.753 
0.750 
0.738 
0.753
0.730 
0.790 
0.745 
0.738 
0.803
0.856 
0.655

0.760 
0.840
0.788 

0.770

Rating :;

3 :
4 ::
4
4 :
3
0
4 ;:
3 
3
4 :i
3 ;;

o i

4 ;i

4 
4 
3 :

1

o :
4 i 
2

4 i:

4 ii
3 :

4

3 ii

4 :
2

4 :i
4 ;: 
4
4 :
4 i 
4 i
3 :
4 i
3 ;: 
3 i 
3 
3 
3
0
o

4 
1
3

4 :i

yyyyyyymmmm

llllllil
ilillllil

lliilllli
liiP^^ili:

Ililill

mwMm

mm&f&&mm
yymBsWomm
illlllllll 
llilllllii

111
IslPiP?:!::!

llli
i:::::iP^2̂ ::ll 

liilillllli

iilllllll 
lllliiill

mKaftiiam
mmmm 
Iiiiiiii 
ymmmm
lillilli
mmmm 
ymm^mm 
Iiiiiiii

gi;si:i«:i;ii:i:i;i:; 
iiiiiiiiiiiiiii
iiiiiiliilli

Illllll

myyMyym

mmmm 
Illllll

illlllll

lllll 

lilillili

iliniill

illiil
llllli

ills
mWmm
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Table 8. Laboratory performance ratings for standard reference sample N-58 (nutrient constituents) Continued

(MPV, most probable value; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/5, number of reported values of 5 possible values; RV, reported value; <, less than.)

Rating 

4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 

0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 

1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 

1.51 -2.00 
greater than 2.00

Analyte = ;
:

MPV =

F-pseudosigma = :

; ; NH3 + Org N as N 

!; (Ammonia + Organic N) 

; 0.910 mg/L 

0.141

:;total P as P 

  (total Phosphorus) 

; 0,766 mg/L 

0.030
Lab OLR V/5 ;:Rating I RV Rating RV Rating

213
215
220
221
224

4.0 
3.6 
1.4 
0.8 
4.0

1.020
0.635
1.230
0.950

NR 
3 
1 
0 
4

(pa
0.750
0.780
0.892
0.833
0.779

234
240
241
243
247

2.0 
1.0 
3.4 
2.3 
2.0

0.559
0.980

1.210 0.94

0.750
0.850
0.791
0.680
0.780

255
284
291
292
297

3.4 
0.8 
0.0 
2.0 
1.6

0.827
3.070

0.895

1,00 0.724
0.830

0.721
0.708

306
307

1.8 
2.3

1.720 0.715
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Table 9. Laboratory performance ratings for standard reference sample P-30 (low ionic strength constituents)

(MPV, most probable value; 

for all reported values; V/1 1

mg/L, milligrams per liter; us/cm, microseimens per centimeter at 25 ° C; Lab, laboratory number; OLR, overall laboratory rating 

number of reported values of 11 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = A6i<
MPV = 'mm 

F-pseudosigma = mi

Absolute Z-value Rating 
0.00 - 0.50 1 (Marginal) 
0.51 - 1 .00 0 (Unsatisfactory) 
1.01-1.50 NR (Not Rated)

W^&^m-Ca (Calcium) 011(6
^^itmmm 0.13 mg/L mmm
mmmmmm 0.04 -mm

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Hli3Sa^j::lllll F (Fluoride) Mlfiti 
^A^mmm 0.206 mg/L ^MM
timmmmm 0.025 mWfc

&&tit&mm Mg (Magnesium)
i^imm 0.027 mg/L
mmmmmm 0.019

Lab OLR V/11 RV Rating RV Rating RV Rating
1
2
3 
5 

11
16 
23 
25 
26 

30.1
33 
34 
36 
48 
59
64 
81 
83
89 
96

107
110 
113 
127
134
138 
140

141.1 
145 
146
158 
180 
183 
190 
203
204 
209 
215
220 
224

228.1 
228.2 

240 
241
243
244
247 
255 
283 
284
287 
289

3.7 
3.9 
2.0 
3.0 
3.7
1.4 
3.0 
3.3 
1.5 
3.3
3.7 
0.0 
3.1 
1.8 
3.2
3.9 
2.7 
2.4
2.7 
2.0
o.u

3.8 
3.0 
3.3
3.5
2.1 
2.5
3.0 
2.3 
1.0
0.5 
2.6 
3.3 
2.8 
2.4
4.0 
3.4 
2.4
1.5 
3.0
3.4 
3.4 
2.4
1.6
4.0
4.0
2.6 
2.8 
1.0 
2.3
1.2 
3.0

10 mmmm
s llllllli

7 Illlllllll
3

5 mmmm
8 mmmmm 
2 mmmm 3 mmmm
9 mmmm.
1 mmmmm 
7 mWffimi:
9 llllllli 6 mmtiimt
9 mmmm
7 mm^m. 5 mmmm
9 m'^mm.
3 mmmmm.
2 mmmmm..
e mmrnmm 
s mmmmm 
10 mW$&m
10 mmmmm.
9 mmmmm 
10 mmmmm
10 mmmm. 
7 Illllllll

4 mmmmm
10 mmmmm3 mmmmm 
9 iiiiiiii 
s mmmmm
2
5 llllllli
8 x-x-X'X;'*s-:2x : x-x :

2 mmmmm 
10 mW^mi
8 : - : : : ::::^: Q-;::t^:: : :>::8 mm&mm

1 1 lll&ollll
10 mmmmm
2 mmmmm
2 mmmmm.

4 mmmmm^m 
8 llliill
9 mmmmm 
10 ^Illllll

mwms 0.13 
mmmm 0.11 
llNill 0.19 
llllll 0.13

mm&m 0.28
mmmm < 0.2 
Illllll:: 0.13

mmmm °- 12
llllll < 0.5 
llllll 0.15

mmmm'' 0.12 
mmMm 0.12 
mmmm 0.12
llllll < °- 3

 mmmmm 0.14 
mmm < 0.2 
'mmmm 0.12
mmmm 0.13
mmmm 0.23 
mmmm 0.10
m$®m 0.17
mmmm 0.31 
m3$$m < 0.5
llilll o- 17
llllll 0.18 
Illllll 0.13

llill: 0.17
Illlill; 0.13
JissNR;:;:;:;: 0.25
mtf&im o.os 
mWm 0.13 
mmmm o.so

mm$mm < o.s
Illllll 0.14
llian::: < 0.5 
llliill 0.10
mmm o.is
;;;;;;i;;s;i;is ; 0.14

4 
3 
2 
4

0 
NR 
4

4

NR 
4

4 
4 
4

NR

4 
NR 
4
4
0 
3
3 
0 

NR

3

2 
4

3

4
0 
1 
4 
0

NR 
4 

NR 
3
2 
4

18!$3!i! 

llllllli
mmwm.

|||
;;;;;;;;;;;;Di20s;;;S 
llllllli

iiiiii!!
:lli'??l::g

m.-m22mm.

llllll

ll|l||l

miw$m

mm&zwm 
mm^s&mf.
ll|i|ll
m^Mm

ltIS||]3:
mmwQmfi

\rnmm
llllll
llill
mmoim
llllll: 
llllll
iiiiiiWi

Iiiiii
;;il^;;i;i;i
mmm
llllll

im
11:1:411

mm^m
ll|ll

llill
HSSP;;;;;;:;:;

1111:11

llllll

llllll

mmm 
mmmm 
llllllli

ill!!

0.230 
0.198 
0.210 
0.220

0.196 
0.200 
0.180

0.193 
0.290 
0.210

0.227 
0.240
0.185

0.184 
0.176
0.210
0.142 
0.214
0.226 
0.180 
0.240
0.460 
0.206

0.140

0.202

0.240 
0.200

0.160 
0.252 
0.200 
0.200
0.276 
0.210

4 jiti&iii 
3 iiiiii
4 11:1(41:1:1: 
2 Illllllll

3 m^mi^jmm
o llllllli
4 |;i:;i;;!i;;;ili;;i

2 mmmjm
3 mjffiti&mm

3 m&$$&m 
2 m^^Qi^mm
4 iioiis'^ii:
0 ;;;;;;;Oii*Q;;;;;;;:;;;

3 Illllll;

2 iilillllli
o ;:;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;

o iiiiiiii
iiiioiii

4 llllllli

llol^olll
mwMm

2 m$$iitimm
4 ggi^QQ::::;:;:;:;:

4 ;;;;;;;S;^i;;;;:;;;;;; 
4 m&^ismm
0 l^^ftill

sllii:::
llill 
llill

llllll

mWim 

llill

liiii
llill

llill
::::il4i::s
li;ii;ii;i

illllll
iiiiii
llllll

illill
llllll

illliilil

llill
iii:ii

mW$$

mmm

S 0.023 
1 0.021
;;; 0.150
1 <0.03

: < 0.2
1 0.036

;;;; 0.020

il < 0.5 
I 0.046

; 0.020

:< 0.035
I <0.01

;;; 0.040

A <0.07
: : 0.022
s 0.031 

0.022
:;: 0.021 
| <0.19
1 < o.s

1 0.044

| 0.050 
1; 0.020

::: o.oeo
:: o.oso
;; 0.030 
1 0.010 
i| 0.007 
1 0.300

: < o.s
I < 0.088 

1 0.100
;; 0.020 

1 0.020

4 
4 
0 

NR

NR 
NR 
3

4

NR 
2

4 
NR 
NR
NR

3 
NR 
NR
4
4 
4
4 

NR 
NR

3

2 
4

1

4
4 
3 
2 
0

NR 
NR 
NR 
0
4 
4
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Table 9. Laboratory performance ratings for standard reference sample P-30 (low ionic strength constituents)-Continued

(MPV, most probable value; 

for all reported values; V/1 1

mg/L, milligrams per liter; us/cm, microseimens per centimeter at 25 ° C; Lab, laboratory number; OLR, overall laboratory rating 

, number of reported values of 1 1 possible values; RV, reported value; <, less than.)

Analyte = 
MPV = 

F-pseudosigma =

Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

lH^:($^jUrt}j;;;;;;;;;;;;;: : 
mmmQ^-Jti-ffcm 
mm^ti^mmmmm

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

ilipH 
mm 5.35 
mm 0.31

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

iilgiiiiiii

Absolute Z-value 
1.51 -2.00 
greater than 2.00

SO4 (Sulfate) 
11 0.400 mg/L
;;;!;; 0.259

Lab; RV Rating RV Rating
1 ;:
2;:; 
3|

11 ;|;
16;:; 
23; |

26
30.1 ;;;

33 
34
se; 
48;;
59 1
64 ;
si ;;;;
83 1 
89 1

107;;;; 
110!
1131

134-iii
138;;; 
140 I 

141.1 ;i; 
145:;:
146;;;
158:;: 
180.;:; 
183! 
190;i; 
203 iii
204;;; 
ono ; :

215;;; 
220;;
2241

228.1 :
228.2 ;

240 :;:
241 -;i;
243::
244 ;: 
247 : ; :
255 ; : ;
283 1
234;;;
287 :
239;;;

;i;iiiii;ii$3?ii;ii;i;ii;i

iiiiiiii
iiiiilliilillli

111

liiiiii iilllilll

llllisllll 
;;:;;::;:l;:;b;:^l;l;:;

iiiiiii
l|l|:||l;lll 

!!!lli!!

;i|;;J;llli||
;;:;l:;:;:;:^5l:ll;
;;;:;;;;;;;:;;;o;;34:;:;:;:;:;;;;
mmm&mm
iliiililiiiiii

llliiiii
mm^'Sf^mm
mmmB^wmm

mmmm 

Illlli

Illllll 
Illllll

llliiiii 
Illllll
mmm. 

llllllll

IIIIII

mmmm
mmm 
mmmm
iiiiiiii

llllllll

liliiii
Illllii

mmm
mmmm
mm&m

llliiiii;

ill
mmmm

5.47 
5.41 
5.39 
4.91 
5.25
5.86 
5.18 
5.43 
4.63 
5.66
5.31 
4.80 
6.30 
5.30 
5.58
5.26 
5.15

5.07 
5.53
5.43 
5.40 
5.35 
5.17
5.33
5.91 
6.00 
5.44

5.03

5.40 
5.03

5.56
5.29
C *3"7

5.50

4.31
5.30
5.30
6.17 
5.23
5.47
5.32 
5.36 
5.17 
5.85 
5.20

4.98 
5.42

4 llllllll

4 sl&SliJ; I!;;;
1 ;;;;;;;{X;b89;;;:;;;;;;;;
3 ;;; 'm^timm 
4 'mtiffi&mm
o mmmmm 
2 iiiiiiii
o Ililiilli 
4 liliili
3 ^mmmm

ty mmmm-mmm- '< '.-

3 illitiis:!;!;!:
4 mmmmm 
4 illllllll 
4 m^o^mm 
3 mf$Qg$m
4 m$$tf&mm
o ssQioiss;;;;;;;;;; ;;
0 ssol-O^Ol:;;;:;:;;;:

m-:ti(tf$mm

4 llblb'ST;!;!! 
2 ;;:;;;;;olb84i;;;;;;i; 

m&&&i&m
n  ' ' " 'K-'KciiV'-'''''''''-

4 s;:;:;:;:;:;:;:;:;:;:;:;?:;:;:;:; 
4 mmmmmm
3 li^lbbill:

o mmti&mm
4 mmmmmm
4 mmmmmm
0 ::mW*mm

4 mmmmmm
4 mmmmmm 
4 mtitffimm
3 ;:;:;:;:;*:0i5;:;:;:;:;: :;
1 mt&i^mm
3 lliSlll
2 :;:;:;:;:;<:;&i;:;:; : ;;;:;;;:

liiiii

Illl

Hf|

111
mmm
mmm

illlblll
mmmm

llliiiii 
iiililil

Illllii
ill8;|;:i::

eigO;:;:;:;?

iiiii

||

i|iilli|i

;; 0.369
; 0.406

; 0.320

; 7.500 
<2

: ;; <5

i; 0.340
: 0.350 

0.350
; 1.000

0.580
; 0.350
;; <5 
;;; o.eio
1 0.760

1 0.409 
I 0.403 
; 0.303

;;; 0.350
: 0.363 

2.000
;;; <5 

; 0.330 
; <5

1.458 
0.374

; 0.250
1.500

; 0.418

0.700
0.400
0.309

;:  0.310
: 0.320 
;; 0.351

; ; ; < 30 
;;; 1.030
;i; <s
:;: 2.600 
; 0.400

4 S 
4 1 

NR

4 1

o ;;;
NR ;
NR 1

4 |
4 ;;;;

4 ; ;;; 
o 1
3 1
4 ;

NR 1
3 ;:;: 
2 ^ 

NR 1

4 1 
4 1 
4 S
4 1
4 s 
0 1 

NR 1 
4 1 

NR 1
0 :;:;
4 ii
3 1
o 1

4 1

2 1
4 s
4 S
4 S
4 S

4 l|

NR ;; 
NR ;
0 i;;; 

NR 1
0  ;: 
4 1

llllibllil

:;:;x;s::S6^;SSxx 
llllllll;;;

llliiiii
mmmmmm
mmmm

ill
iiiiiiii
iiiiiiii
mmmimm
mmmmm
mmm®&mm
iliilillSilll

mmm&mm
!!!;$$!!! 

Illllilli

iiliiillllill

iiiiiiii:

llllllll 
Illllll;;

liiiiii
iiiiiiiiiiiiiiiiii 
Illllllll

;;;;i;;;:;;;3';ii;i 
Illllll
mmmmm 
llllllll

lilililiiil 
iiiiiiiii
mmmm 
mmmmml 
llllilll

111:;:*:;;;;;!:;;

1:11:0111
;: ; :;:;:|;i;;;;i;;;;;; 
iiiiiiiiii 
llllbllll

Illllll
Illls!!;!! 
:;;;;i;ioll;;i
i;;;;;;;;;;;4;;;;;;ii

iiiliiiliil
iiiiiiiiilsiiiiiiii

mmimm  mmmm

^mmmmm
mmmmm
mmmm 
Illllllll
llllbllll
mmmmm 
mmmm
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Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)

(MPV, most probable value; ng/L, micrograms par liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/26, number of reported values of 26 possible values; RV, reported value; <, less than.)

F-p

Lab
1 
5 

11 
13 
16
23 
24 
25 
26 
28

30.1 
30.2 

32 
33 
34
36 
43 
45 
48 
59
64 
68 
69 
76 
81

85 
89 
96 
97

100 
109 
113 
121 
126
133 
134 
138 
140 
141
142 
145 
146 
151 
180
190 
191 
212 
215 
220
221 
224 
234 
235 
236
240 
241 
247 
249 
254

Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = !^9!!(5^P)!!!!!!!!!! !!!!;!!!!§! 
MPV = !;^|f;!!^^ |!| |! |! 

seudosigma= !:!:!:!:!:!;!:!:!:!>:!:!:!:!:!:!:!:!:!:!:!:!:;:!:!:!:!:!:!::
OLR V/26 ;!;!;:;:;: !RV;!x!!::!! Rating
3.3 21 mmMmmf^m 
2.9 21 !l;!:i$£$i$!$;$Ni$:! 
2.8 12 Illllllllllll
2.2 15 :!!!!!!!!2;&6!!!!!!!!!!!!!!!! ; !!!(p!!!!!!
O Q 4-7 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : x : : : x : 
^ O 1 ' ^-/X^^^^yy.-:-^^:-^:'^

1.0 16 : :::::::::0:42::::::::::::::::::::NR:s 
2.8 13 ;||lll||||ll|l| 
2.4 15 : ;!|||!;||||!!!!:!|!!:!l:!|| 
3.1 10 !:!:!:!:^:&;2":!:!:!:i:!:!::^!:!Nft!:!:! 
3.4 11 Illllllllllll
3.4 19 m<m-:mmwm 
1.8 4 mm^mmmmm 
3.2 21 m-mmmmmm 
2.7 10 Iliilliilllii:
1.3 3 !!!!!!!i^!S;!^!!!!! : !!i!!!!!!!!!!!KR!!!!!!!
1.9 14 ::|:!:;^Q|:;:::;:;:;:|p;::|
07 O : : : : ; : >; : : : : : : : : : x : :;; : ; : : : : : : : x : : : ;;;;X;: : : : >: : :-:;:

2.5 11 !ll!!l:|:!l|l:|!;ll:l!|:l 
2.9 19 : :::!:!:«:S:S:!::::::::::::::::::NRs::: 
2.3 12 :|llllllllllll;^
Q A c :-: : : : : : : ; : : : : : : : : :-: : : : : :-: : : : : : : 
0.4 5 :;ixlllll:: :::l:::lll: : :ll>::::l

4.0 2  |^i^;||;^S||; ;|:;g|
OR 13 :lllx :^: ;Oll ; : : : : : : : : : : : : : : :fsJR:ll

3.6 7 :lllll|||ll;|ll 
1.9 12 :!:!:!;;:!:;:!:!:!:!:!;!:!:;:!:!:!:!:!:!:!:!:!:!:!:!:!:!:!;;:
3.2 12 mmmmmmm
3.5 8
2.4 14 !i!!:!!!!!!!!!i?iS!!!:!!!!!:!!!! : !!i!!NR!:!:i!! 
2.9 9 l||||||I|!l!$il
Q Q *r\ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : : : ; : ; : ; : : : : : : : : 
3.3 12 : : : : : : : : : : : : :;:;: : : : : : : : : : : : : : :;:;: : : : :::::::;:;:;:;::::::: : :

0.6 1 8 : ;;::;::!::::;iii5;2;:;:;:;S:;:;S:P»°:;:;:; 
2.4 12
3.2 17 : :!:!:!:*:6:S:!:!:!:!:!:!::: : :!:!NR:!:!::: 
3.1 7 l!!!!!!:!!!!!!!!!ll!!!!!!:!!|!!!l!!!!l:!l 
2.0 7 !:!:!:!:!:S:4d::!:!:!:!:!:!:!:!:!:!NR:!:!:!:
2.7 10  mm^&mm^NR^ 
3.7 21 |:|f;i|!$||||;j$ii|! 
3.7 19 :!:!^!<J:iJS!:!:!:!:!:!:!:!:!:!:^!iS!:!:!!!
3.1 14 iiiijiiiiiii
I D On : : : : : : : : : :c: : is>v: : : : : : :-: : :-: : MR : ; ' 

.0 Z(j :::::O;Otf::::::: !»V> : :

3 Q 21 : ::::: : : :0:7*:: : : : : : : :': : : : : : : ; : :NR: : : ; : : : 
33 15 mmjmmmmmK 
3.5 1 1 ::i:;i!:;:^:;iji;Qii:;:::!|;!:;:;:!ifiiii;:;:;: 
3.1 16 ||::S;|3$i:|:!;!|!iil: 
3.2 14 :;:;:!:^:|;;ir:!;;:!:!:!;!:!:!:;:!!!i|!R:!:!:!:
2.3 16 |:!:!^;p!:|;:;:;:;:;:;!;!N; R: ;g!; 
34 17 t:^^-: ::m^yA:.-:'^m^: 
3.6 14 :!!l$|:Si:l!!:::l!lli!il!|! 
2.2 16 |!||!|;:||!!!|||;!|$i;||
*5 R -1 *3 : : : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : ; : : : : : ; : ; : : : : : : : : : : : : : : : : : 
O.O IO -.;.;.;.;-;.;.:.;.: : : : : ; : : :-: : : : ; : :-: : : ; : : 

35 14 :o: : : : ;2^:2m:m:NRl:l

1.0 9 Illllllllllll
3.5 21 x^sS.SO;:;:;:;:;:;:;:;:;:;:'/?^:;:!:;
2.7 15 >:;:!:!:!!(Ji:iO: ::!:!:!:!:!!!!!!!!!!^Ri!!i!;: 
2.5 21 !l!!!!^S:!!|!!!!^i!!!
3.1 20 !:!:!:!:!:t:;2S:!:::!::::!:!:!;!:!:!NR!:!:!: 
2.9 19 l||i||:|!!||:!:!!ill:! 
1.1 18 |:|;^!|^||1!:|!;N||!:!!!:! 
1.6 15 : :!:!:!:!:S:S§:!:::!:!s:::!:;::NR:;:;:::
3.1 13 liiiiiiiiii

Al (Aluminum) A^l^Ar!^ 
31 .4 ng/L :!llcl!:£»2i:!l-
6.4 |$;;imi!
RV

27.9 
34.8

28.4
65.0 

37.0

26.5

29.8 
70.0

<100 

29.0

30.0 
33.3 
<104

34.5 

31.2

28.4

34.5 
30.6

54.7
29.3 
<179 
<200 
29.1 
32.3
31.6 
28.3 
<100

29.5

27.4 
30.4 
56.0
26.7 
28.0

53.4 
32.7

Rating !!:!! :!!RV!! !
3 iiiiiii 

llllil
4 !!!:!:!:!:!:!s!:!!!!l!!: :
0 :!:!:!:!:!^iQ:!:;:! 

3 !!|!!$$|!:|il :
lliiil

0 s!:!:!:!:!:!:!:!:!:!:!:!:!:!

NR :!:!:!:!:!:!:*:!s:!;!:::

4 llliil
4 ;:;:!:!!;:!;!:!:!:!:!:!:!:!:!;! 

NR !!!:!:!$l|:2$l!

4 lilHil

4 ^Illlll!
o mW^m 

4 Illlll

4 liiiiiii
4 illllll!

NR !:l!:!:^!!39l: ; :! 
NR llllil

NR Illllll

4 m:̂ m/m

3 !i$iiiii
0 !l!!!:!2j20:l : 
4 !!!!:!$ll$!!!$!!!!

«S||||:$| B (Boron) ^jjjj^ji

:Rating RV
p:;;8Rp 69.5 
llllil 727

lll!l!$!$l 65.7
:!:!:!:!:!:WR:;:!:: 210.0 
!!:!slllll! 75.4
!:!ii!!:!:!!!:!:!:!:!:!:!: 80.0 
|!:!:!::Jif||:!:
$!lll$l$ 67.8
!!!:!! ; :!:!:!!^!!!!!!:!!!! 70.0 

:|$llll 71 -°

l!:!!:^!!!!! 57 -°

illiii!
Illil!:!!! 66-°

Illllll 77-1

:|$;$!:!$!!!$| 80-0

llilli
:!:l!:!:^i; :!:!:! 62 - 8 

Illiiill

!l!l;!Ni!l!!! 71 .2 
!$l$lill 75.6

l!!l:!i!!:!:l!: 82.4
mff$m 69.9 
liill 82.0
||ij8S|| 

Iliil!!! 101.0

111!!$! 48.0
!!!!!:!!!:!!Ni!!i: <ioo 
!!!11:!!!!!!!!::1:!:! 70.0 
!!!!!:! ; !l!!!l!:ll 73.2

111?!! 73.0
11I1111 61.1 
!!:!:!;!!!:!;!S!:!:!:!:;:! 68.0
!:!:!!!:!:$!:!:!!::!: 72- 7

S:::!:!:^|:R-:!:::!:! < 50 
illllll!
!:!!!!!!!!!:!!!!!ll:!: ; ! 50.5

Rating ! ! !RV :!:

illll
o m-mm
2 -: : : : :'x'rt"ie : ;«: ;-; : :- 

;,;.;.;.;.^Ov\J;. : .;.;

4 m$$$m

4 iiiiiii

3 !!$|||i|:

3 :::|11

Jllj

111

; ill
0 l!:!!!:2:i^:l : !

0 Illlll 
NR !!!:!|!25!ifl;!!|

4 '' '' '' ' '' &£' &''' '' ' 

2 !:$Hig!i9!|!!

0 llilill

0 ll!l:Ill!

jtrij:!| : : || Be (Beryllium)
gjigV'li!:!:!:::!:! 1 5.4 ng/L
Illllll 0-8
: :Rating
wm3m 

llllil
!:!:!:::!:!:!:!?:»!:!:

ii$ii$!

Illlll

ii^isiti
:!:;:!:!:!:!:!:1:!;!:!:!:!

11
mm$m

111
Illlll! 

Illlll

iilill

liili

:!!:!:!! ; !!!!i!!!l! :

mill
Illil!:

RV
14.8 
15.6 
15.7 
15.9 
15.2
20.0

15.0 
15.7

16.0 

16.2

13.9

14.7 
14.0

15.3 

31.0
15.0

17.6 
16.7

14.9

15.7 
15.0 
15.5

14.1
16.1 
15.0 
16.1 
15.2 
14.9

15.0 
15.0 
15.3

15.5 
15.4 
15.0
13.4 
12.0 
27.0

Rating
3 
4 
4 
3 
4
0

3 
4

3 

2

1

3
1

4 

0
3

0 
1

0 

3

4 
4 
4

1
3 
3 
3 
4 
3

3 
3
4

4 
4 
3
0 
0 
0

34



Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/26, number of reported values of 26 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = ^gl^a 
MPV = ifrt^i:!^ 

F-pseudosigma = i|;||::::s:

tymmmM (Aluminum)
£mmm 31.4 ng/t
ill!!! 6.4

:A£:;:^r^hfe);;:x:;x^
m$^mw$m 
Illlllllllll

;;;B (Boron) ;;^|{i|^rjar|ij:||::|; | Be (Beryllium)
:: 71.0 l^g/L m3&£mm\*!9i\m^ 15.4 l^g/LI 7.0 iiiiiiiiiiiii 0.8

Lab OLR \/l2B RV Rating
255
256
258
259
265
268
273
274
277
283
284
287
289
292
296
300
304

3.3
2.2
2.0
3.8
3.5
2.3
0.7
1.6
0.7
3.0
1.3
1.7
2.2
2.4
2.9
2.3
3.3

18
16 :!

3
19 :;
22
4 :
13 ;:
11 :
12 ;i
20 ; ;
19  
13
19
16 I
21
21 :;
14 ;

wmm
tmwm

momm

m<£2$m
mwtm
mmom

mmmm

m&it&m
mottom
m:QWm

m$(Rm 42.4
mmm < 10
mmsm 34.5
S;;sNR;: 30.0

mmm^ n.s
mwim
mWIm iss.o
mwtm 39.0
mmm. 21.0
muKm 37.0
mw*m 24.0
^;s:NR;:;;;;; 34.2
<mmm 37.0
 mw*m 32.0

1
0

4
4

0

0
2
1
3
2
4
3
4

s;ss:*:2Sss

:::;;g;PiSiS;;S;;S

s:i2'!6-si : :
msmm
m&mm
mmmm
m^m:m
mws&m
mmmm

NR:s 73.6
mmm < 10
mmm 62.7
S;5g;?;:;ss: 72.5
g?;?Sii 66.0

mmm 40.5

::Si1SSS 72.4
m$m

mwm. 85.o
S^NRSS
s:is;*;Si;io 68.0
W&m 71.0
^'S;^:Sg;

4 mmmm
0 : S:S26ib;S8:::

2 :!:;;;;!;;;:;;;!;;;;;;;:;;;:;;;:;:;;
4 :S;!:;:J2£il£:S;:;:
3 : :xg:2&5:SSx

o mmmm
m^Q^m

4 ;;ai;;24iSi;ii:;:
:;S4;i:8;:0:;ix::g

1 ^:£;27i&s:;s
x:x>:28^0;Six:;:

4 :i;;s;23i7;a;i|
4 :s:;x2&4x^x:'

iS^SSvOisSx

s:S;:3:;s:;:;
g;s:;*ss:

Mi#m
mmm

mwm
mmm
mwm
m^$m
mmm.
mmm
mmm
mwm
m^m

'  15.6
: 15.0

15.6

; 16.2
; 17.0

17.0
15.0
15.3
16.0

; 17.3

4
3

4

2
0

0
3
4
3
0
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Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; 
V/26, number of reported values of 26 possible values;

mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
RV, reported value; <, less than.)

Analyte = 
MPV = 

F-pseudosigma =
Lab

11 
13 
16
23 
24 
25 
26 
28

30.1 
30.2 

32 
33 
34
36 
43 
45 
48 
59
64 
68 
69 
76 
81
83 
85 
89 
96 
97

100 
109

121 
126
133

138 
140
141
142 
145 
146
151 
180
190 
191 
212 
215 
220
221 
224 
234 
235 
236
240 
241 
247 
249 
254

Rating Absolute Z-value Rating Absolute Z-value 
4 (Excellent) 0.00-0.50 1 (Marginal) 1.51-2.00 
3 (Good) 0.51-1.00 0 (Unsatisfactory) greater than 2.00 
2 (Satisfactory) 1 .01 - 1 .50 NR (Not Rated)

Cai;i;(Ca!6itihn!^i;:H ;;!!!!!;!! Cd (Cadmium) ;C^|(C<4>al^ Cr (Chromium)
i;i:i:::i:3^i;9li:i;i:i:irrtgi!t^i:iSoi;i:i:i:i:x:i:iS:i>: 45.7 Jig/L ilih^tifilbataiS^^Sx-:^ 1 .90 Hg/L

;;;;;;;;;;;;;;RV;;;;;;;;;;;;Rating;;;;; mmmm RV Rating ;;;;RV Rating RV Rating
mWMmmmMmmmmmm 44.3 3 ^^^mm^m 1.90 4
: : : : : : : : : :3^: :3^: : : : : : : : : : : : : : : : : : : : : :4; : : : : : : : : : : : : : : : : : : : x : : : x : x : : : : : : 46 3 4 : : : x : : : : : : : : ; ;< ; ;3 : ; : : : : x : : x :xNR: x : x < 4 NR 

m^^j/imm^^mmmmm 37.5 0 mm* i^Qx^S: ;x;xNR;x;x 2.88 1

;;; m mmmm mmm mmmmm 44.4 3 mmmm mm mmm 2.66 2

m&i&mmmm&mmmmmm 46.0 4 :;:;:;;;;<:;0:;ix:x:x:;xxNR;x:x 2.10 4

IlillliSililliiSill 45.0 4 Iilliill 2.00 4

iiiiiisiiiisiiiiiiiii 43.5 3 jiiiiiiii < 5 NR
llllillllililSjlllilS 4Z9 2 llSliliSSSllli <10 NR

l:l: : :28:;5::llll ;: l :::::®l|llilllx: : : : : : : : : 1 < 5 ^ : : : :l:l:-: ;:^ ::5 : : : :ll : I NRi 1 < 1 0 NR

:::':::::^jg';gi;i;i;i:o:i;4i|li|:-:ll:l: : :l:l 45 2 4 : : : : : : : : :!:!:!: : : : :!: : : ; 1! II : ' ' -;  . ^ 37 3 

l:x : : :^^:: :£:i:l:i:!i:|:;Alli!xlllllll: : 1 llllixlxxxlxlllili '"" :  .

i:i;i:i:i:i:i:i:i|::xlllll>||i|:l:-:llil A~7 -1 3 l:l:l:: :l; : : :x : : ; :l:l:l; :i -: : l :: ' :   - - < 1 0 NR

iilllliiilililiilliiiiliiiii SI s iiiiilli^llilli 142 s
lilllfiiiiiiiiiiisiiiii lee 4 iiiiiiiiiiiii^' 2 oS i
lii;;SbiiSlil!liiiiQilii|ii;;i!ii|;i!; ; ; 43.2 2 ;i;i;ig;;b;i53!iii!!;NRi:i 3.80 0
m^ss^mmmm^^mmmmmm: 45.9 4 x^x^o^oii^^^^^x^NR;' 0.94 1

:;ili;i35i;^iiiiliiiiill4i;i|iiliiiiiiiiiiiix 46.9 3 i;i;iii^i;1;Q!i;i;|;iNRi:: \ <10 NR
: : : : : : : : : : : : : : : : : : : : : : x : x ; x : x :x : : : x;x;:;:;:;:;:;:;:;:;:;x;x x;x;x 46.9 3 ::x-;':'; : ;::';-: : ::;-: : ;-; : : : : : : : ::: : ; : : : :": : : : x : x : x : 1 .60 3

i|;;;^iiit;ii;;i;;l;;||i;;;;;;iiii|i|i;i 46.1 4 ;;;i;S;;s^i?;;;i;;ii;;;;NI|?;i: < 3.59 NR
m.^ffi;immmm2mmmm\m\':V 48.2 2 ;:;:;x;x;:;:;:;:;:;:;:;:;:;:;:;:;x;x;:;:;x;:;x; 2.29 3 
iiliiissi^iiiliiiiiliiiiii'iiiiiiiliiiiiiiiiiiiiiii 45.5 4 i;i;i;i;6^;1iiiliiiiili iN^l i 1 .60 3
m^^$mmm4mmm^m. 46 o 4 sss^^t ;;;;;;;;;;;:;;;:;;;;NR;; : ;X 1 .so 4
: : : : : : : : : :^c:: pj: : : : x;: ; : : x;: : x;:;4:x:;-;^;-;> : : : >: : x : ; : : : : : ; : : : : 4R rj 4 : x : : : ; : : x : : : : : x : x : x : : : x : x : : : : : : : : x : : : x x O 5Q 2

l|||||i|;;|l||;!|||||| 46.0 4 ;;|;;;;;fj|p|;;|;;;x;x||;|: 1.95 4
: : x :x33: ^3: ; : ; : ; : ^ : ; : S : ; : ^ ; ;2 : ; : ; : : : x : : : : : : : : : : : ; : x ; x : ; ;x : ; 35 6 0 :x : x : xxx : x:x:x>:xx:x : : : x ; x : x : x : . 
< : :    :   '.. ' ''    -x>.:-x : x : x ; : : : : x : : : x : x : x : x : : :x : : : : : :-:-:-x ' . : : ::: : :: ::: :: : :': :-:o:-:-:-:^;x.  : : : : 
 :::::X:3»::4::>: : ;::::::::::::::::4::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;::: 42 Q 1 >x-x :x<; : 1 : x-x : x ;x : x : NR:xx 1 26 2
X-X-VV*.;.!...,...... ...................................... -tt..\J ....................... J....................................... l.f.u

x : x-XxX'X : : : :-:: : : : :-: : : :-:: : : :':-: : :-: : : : : :-:-: : :-:  ^Q o n : : : x : x ; x : x : x ; x : x : : : x : : ; : : x : x : x : x-x : x ^ c^ 3 
m^mmmmmmmmmmmm':--:- Oy.o u >x:x:;:;:::;:::x::'x:>x'x:x-x:x-;:;-x:x: 1 .Oi °

i;;i;iS|;;;^;ii!ii;;i;i;i^iiiiii;;;i;i;i;i;i;i;i 44.0 3 :;;;;;:;;;;;;;;^;^;;;;;;;;;;:;;;:;;;;;N!Fi;;;;;; : < 5 NR
-        «*;  -a-- -- - '        .-. -  4,-:.: : : : :-: : : :-: :-:-: : : : : : >|7 o ^ :-' - x :A-:iSH|»;->:-:  '    >:MR-: - : ^ *  in NR
: :  x-36,:1:-:-: x : X:X : :;XxTXxXxX: x: : : :;: : xxXx 47.3  » xx::X:U::ZT:xXxXx:x'^'>x:x < 1U INr^ 
-.'. , . . .-...-. - .-.-.;. . .;.;. : . : . : . : . ; .^ : . ;.;.;.;.;.;.;.:.;.:.»:.:-:.;.:.;. _ :.:.: : :.: : >: : : :-:.::-: ::-:: ::: ::::::.:: ., 
"' ' ' 33"'5'''''' ' : ' : ' -'  '- '-    % '''  :-:;'-' ' -   :     X'Xx 478 ^ : . : : :-: : :-:: :::::::::::: ' : -| Q3 4

Ssio 0 <'10 NR
iii!ii!l : liiii!iiii!iiiiiiiiiiii!!iiii!iiiiii!iii ; i si.o o lli;l!|;;;;!i|!li|! 1.68 4
:i:i:-A^: :^>:iix :i- : >|;>t-:i:-;-x':i:i: : : : : : :i: : i'; .io Q 2 : ii: :i: : : :l: : : : : : : : - : >: : i : : : ii: : .i: : :i: : ii:
:':-:-:-:-OD:jD:':-:->:-:-:-:':':-:':~:-:->'---'-X;:->::i:.:i:-»; *tO.»7 fc . ; . : . : . : . : . : , : , : . : , : . : . : . : , : . : .  . .-. .  .-.-.  .-. ...-.-_-.-.

eM;;ii^pp0r|i!ii;x: Fe (Iron) Kii;i(F?it>^^rri|iiii;i
illllliilfiiiiiiiiiiiii. 57 - 2 ^/L iiiiiiiiiiiiiiiiiiiig'/iiiiiiiiii
iiix-fji-iji^tixix-i-xixixix c c i:i:iA: : :i4: j*x : :->: : : : : : : : : : :-:';:;X;:x:;:;:;

;;;;;;;;;|?^; ; ;;;;;;;Rating RV Rating mmmfcmmSti&f

mmimmmmmm 55.4 4 mmmmmmmmm
^^gipffff^ff^^m^ cy q 4 :;:;x;:;:;*;:^ii;:;:;:;:;:;:;:;:x: : : :W ; : : : : : :x :
xixXVvVxTxXxXxixX^XxX: ' ' a : : ; x : : : x :r^??"x : : : : ; : : : : : : : : : : ::x"x:x:x 

:;:;:;:;:;:;:;:;:;:;:;:;:;:;x;:;:;:;:;:;:;:;:;:;:;x;x;x ;x : x : : : >l;:-?4:;l;:;:;x;:;:;x;:;x^xo:'x 
:x-: :x:x<::5:; : : :x : : : : ; ; : : ; : ; :NR::^: : : : 41 ~[ 0 ^^x^Q^fly^x^x^x^x^^'-'.-x

x : x : : : x : : ; x : : :x : x : : : x : : : x ; x ; x : x ; : ; : : : : x 53.6 & x : x; x11:;:1l:9;: : :;:;x;:;:;:;: : : : : : :*? : : : : : : : : : : :

:;:;:;:;:;:;:;<::J5^;:;:;:;:;:;:;:;:;NR;:;:;:;: 83 0 0 mtfc&fcmmmAitmm
x : x-: :x : : : XxX : : x : x : x : x-: : x : x : x : x : : 60.8 *5 x ; x : xOx7Q;:xx;x :;x : x :^r : x : : : x :

ssiisiiiiifi e°-° 3 Si^iiiiiifiiSii
x:x:;:<;:il:6;;::x::S;:S;NR;;:;:;:; 48.0 1 :::::>x;:1S1:9S::S::::;SS2;:;:x:;:; 

x:x:;:ig;:2iQ:-x:;-;:x-;-x:x:1-::::x:::: §y Q 4  : : : : : : : : : : :i: : : Q4: : : : : : : : : : : : :x;:::::4 ::::;: ' :;:;

« " -' "  "": ;chx :x: x : x :x : W-Rx : x : 70 n 0 ^x^^^/Scxxx^x^x^x^:^: 
.... . .. .. .. xpU: : : x :x : : : ::X : :x~:x>:xX: ( O.U u X:X: xT:>y>3: x : xxXx:;:xxt : : : : : : :x :

:x:;:;':3;:iQU : : : : : : : : : : : : : : : : : : ; : : : : 2;x;:;:;x 47.0 1 mm^^mmmm9Sm\-

mf^i^OmwmfV^m 53.3 3 ;:;:;;;:;:;0j86:;:;:;:;:;:;:;:;x;:;;;4:;;;:;:;;;:

x: : :x :3^8Q:: : :x : : : : : : : : :x"x9: : : : :x : x 58.0 4 :x-x:x :x:x:x: : :x :x ;x:x::-x:x>->x:x

: : x : : : : :x :<: : 5; : ; : ; ; ^ : ; : ; : ; : ; : ; : NR; : ; : : : : : < 5 0 ::;:::: : : : : ; : ; ; <: : :i : : : : : x : x : : :x::::NR::::::::

;i;i;;;i;i;i;;;i;i;i;i;i|i;i;i;;;i;i;i;i;ii 73.7 0 ii;ii^ii;;;;;i;;;;;;;2;;;;;;;;;;;

x : : : x :3i5U:: : : : : ; : : ; : : : : ; : : : : : : : ;3: ; : x : x : : 54 6 4 ^x^x.^^OOx^:^:::^:::::::^:::::::::::

iiiii^lliiiliiliiliiilxili 460 i lllilllllliilllliii^
mi^mmmmmmi: 89.6 o mmti^mmmmt
m%3§mmm$mm 57.0 4 ;x;;;x;;;;;<;;i;;;x;;;;;;;;;;;;;;;;N;R;;;;;;;;

^s^iii^ssssssNilt;:;;;;;; 59 3 4 mm^Q^mmmm^mm

iiilliiiiiiiiiliiiii 478 i iiiiiiiiiii!iiii
;:S;:i:3;8bi:i:i:i:Si:Si^:4;:;x;x; < 1 00 NR m mm^S^'^m^j^m

mt&ffimmmfcm eo.o 3 mm^mmmmmm 
iii;i;3!^bi!;iiiii;iiii;i;i 56.o 4 mmmmmmmmm:
mm^ :̂mmm^mm mm$&mmmm$mm 
m^^^mmmm^mm 45.8 o ^^x^diisb&^siS^si^Jx^x
:;:xX;4 :;68-: :x : x : x : x : x'x*x': : : : :'> 55.0 4 ^x^xQ^QO^x^^^x-i.xV^xo:^

x : : x : *ii' : rtrtx : x : x : x : .'.'xO::: ' :  ' '  cc A ^ ''-' : ' : : : : ri''Q'7x-x : x : i : x : '''-' : O'' : ' : : :x : ' 
 : :  :-:-:O:uu  :-: : :-: : :-:  :-:-:.'~:   .'.':     OO.U " : " : : '^U-.'Q-r-:-:-:-:-:-:-:-'-:-:-:-:^-:-:-:-:-:-

m^ftfti&mm&m 68.1 1 ;;;;;;g;;l;^C(i3;;:;;;;xx;H^4;;;>;;g 
llS^2iiiii;il;;^ Iiiiiii 131.0 0 !l;;iQi^011i lli^ilii!
i:1:3^bbsiSS:^iGi-i:Si 38.0 0 :i:i:i;&9:7iS^i>S>:x4i:iii:'

m^^Qfmmm-2mm 59 o o ^^so^Q'oSx^x^SiSOxSs
xXxXx'x'xXxX XxXxXxX '  ' -' :' ' 56.4 4 : x : : : x :0^79x : x : :'x : x : x : : :^ ; x : x ; x
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Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/26, number of reported values of 26 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2. 00

Analyte =
MPV = :

F-pseudosigma =;

Cd (Cadmium) 
45.7 ng/L 

2.3

Cr (Chromium) 
1.90 ng/L 

i 0.59

Fe (Iron)
57.2 ng/L 

5.5
Lab Rating RV Rating RV Rating
255 :;:;X;>:3p;:O:;:o:;X;:;>:;X;:frj:;:|:;:;:;X;X;:;X 

OCQ '.-'. '. : '' : fli.t-fi:':': : : : : : : : :  :-:-:-:-:4:-:- ': : x : :': : : : : : :':-
£.3a : - : . : . : . : .;<?>)^. :: :. ::: . : . : . : . : . : . ::::x^. ;.;.;.;.;.:-;.:.:.:-:.:

268 mm^^mm :m^:mmm
273 ;|l|||||lli;|||;|||
274 : ' : ' : : : ' : ;"i30i3x: : : : : : : : : : : : : : : : : : : : :M: : '-: : : : : : ; : : : : : : : x : : :

277 iiiiiiiiiiiiiiii;!
OQ^. : : : : : : : : : : : :Oft: :;fi: : ; : : : : : : : : : : : : : : : : : : : : :(:J : : : : : : : : : : :
£O*r . . .-. -. -£ O-.U-.  .'.-. .-.-.-. . ,-.  .*'. - .-. . - 

opy : : : : : : : : : : : :«-C::fV.  :   >- »: - >  ':3'--:-.-----

289 iiiiiiiiiiiii
292 : ::: l : 137:-0:- : ^ : - : ^ : - : ^ : - : -3 ; - : ^ : -^ :

2^mW/^mmmWmm
300 ^ :l : : : :40"-9: ^: ^ : ^ : : H^Q :m:

*in^. '^^x^T^fi-:-^-^'^^^---^^^-^-
*?U*T .-. .;.;.;. ̂ 3; f.>Vl;- ;.;.:.;.; :.;. ;.;.>;.";. ;.;.;.;. 

mm 46.1 
m 45-°

mm 46.o
ill 46.6

mm 1 .0 
mm 20.8 
lit 39.2

45.0
42.0
53.8 
46.0 
46.0 
45.0
48.5
44.7

4 mmjjm

4 iiiiiii

o Illiiiii 
o 1111111 
o 'rnmmm
4 x-x^x-^-ij:::;::

1 mmwzm
0 mmmm\
4 m^jcffm
4 111111

2 : : : : : : : : : : :fj : :17 : : : : : :

4 iiiiiiii

:igi^R:i; 1.19 

lillill 1.50
lliNilii LSD
1111111 1.80

Ililiii 4.80
IllSli < 5
s S NR 3.00
mmmmm 3.52
IIINil:i:i 1.00 
mmmmm 2.00
illiil;: 1.30
mmURm 6.80
mmm<m- i.se

:llilill

NR iii||;b!;||
1 ^S:;i;4JQQi;i;i;s;;

4 ||:|ii;||

o mvmrnm
3 iii3i44;;ii;i

mWm

Illll

1:13:11 
:;liSii;

s^s^ss;

llill
mmm
mm$m

: 57.4 
;; 51.0

I 59.5 
i; 63.5

60.4
: 48.1
I 53.8

36.3
: 61.0

;i 60.0 
i; 130.0

282.0

4 
2

4 
2

3 
1 
3
0
3

3
0
0

ii;:|j;P|:;!;!!S!|;
;ii;:ffi^ii;;i;;;;i;|;;ii; 

lll|||||:|::l||;:|;

g;:s;:^5:iixs;;>:s^g;os:;s:
sis^^s^s-^S^ss:;:

iiii:i2b::ii: ; iii:i2:i:ii
: -g|Q:i9'3;i;liiii9:|i;
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Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)-Continued

(MPV, most probable value; |ig/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/26, number of reported values of 26 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte = LJlpt
MPV = ; 1133:; 

F-pseudosigma = imifii
Lab ymm

1 gs^S:
5 ;llii 

11 ;i;l;l!
131111; 
16l!;;;2'9;;

25 Illli
26 Him
28 lllll

30.1 mm
30.2 11111

32 mJM
33 lllll
34 ;iixl;:;

43 ;ll;l;;;;; 
45 iiiii

69 !;!&s'
76 lllll
si ;ll;;;l;;;;
83 mm
ss ;;i;l;ii 
89 1!!!;;
96 lllll 
97 111:11

100:;:;:;:::;:25:; 
"i no '< '.' '.' '.' '.'''&& 

1 W?7 ;,;.;.;.;.;.O*;Tj

113:|I1|1 

126lll;:l:

134|||| 

141 si:::!!!
1*2 mm
145 iillsl;;
146 1!!:!:;:
151 ilHii

191 iiiiiii;;!;!;: 
212!!!;!;:; 
21 5 III!! 
220 :!!!!!
221 ;;;S;;s:s:;: : 
224 llll! 
234 illiM
235 i;!!!!
236 !!;3'5l
240 -mm
241 mm.
247 i;;!*i
249 :mm
254 !;!i3*;:;

RiiUttfti;; :! i;i;i;i;i;! Mg (Magnesium) ;Mril{Mangain^^)
 ^m^^^m 12.5 mg/L m$$$M^^m
Q: :i:ix: : : : : i: : : : : : : : :i : i :: :i : ixix: 0 5 ^''^'^^j''-^'-:''''^'-:'''^ ̂ .^

mm xlR|i«rig'x RV
mmm$m 12.3
2;;!llll!s;;!i 12.0 
ii!!!l!!l!l!l 12.5 
!i!!!!!!!!l; 13.1 
7l!;:l:i;;;ib;!l; 12.3
;;;ss;sss:sssss: 1 1 .7
;!!!!!!!!! 12-4
b;;;ii!ii;:;4;:;:;:;;;:;: 12.9
ijJF: : : : : : : : i : i : i : i : i:S:::::>|i : i:i:i : S 
 r-xx-xx-x-x-x Ix-x-x

I;;!!!!!!!!;: 12.7
wmm$m 12.4
l;!;!;;;:;;!;!!!;;;;;: 13.0
lllltllill 13.2
!!;!!!!!!;!! 12.2
s;i:i:i:i:i;i:i:i:is:isss:i;i:; 11.3 
I;!!!!!!!!:;;; 12.0 
I!!!:!!!!!! 13.0 
!|i!:!!|iii!i!| 13.3 
I!;!!!;!;!!! 12.9
mmmmm 12.8
:i!!!!:!;illl! 12.7 
b;!!!:i;^F?;;:! 12.1
1!!;:;!;!:!!;;! 12.6
ill;;;!;!!!!!; 12.1
:;ssssssss::s:;s 12.2
;;!;i ; i;!!!;:;;;!:!! 12.3
lllllllllil 12.7

;Ss:;:;:i:i:i:i;;ss?ss:i: 10.2 
iailillli!:ii|iii||i 12.7
.Xx::::::X:::X:XxX:X:::X:x 1 O o 
X:X : X:::X::y:-XvX : x :X:X I £..^3

:;;:;;x;x;:;x;:;;:;;:;x:x;x;:;:;:; 125

:;s:;:;:;S;;:;ss:;:;;;:;:;S;;: 12.0
6:!x;;il;!;*!!; 12.1 
i;;;!;:;:!!;!;!;!! 12.5 
l!!;!!;!;!l! 12.7
i!i;!:i!i;i;i;i;i;i;i;i;i!i; : 11.1

12.1
gssss:S;s3s:;s: 12.4
I:!!!;!;!!!!;; 12.6

3
. ................ : . ;:: . : . : . : 
.,.,,.,,,-,.,,,,, ,::;x;x:
ii!!!;!ii;;;!; 12.6
is:is;i!i:;s:;s:i:i:iss 10.5
!1:1;;!!!!:!!1 12.8
lliillllili 12.6
.:: : : :x:x : ::x : x : :X:X::::::x : : : : : 4 o Q 
::: : X:X : : : x : : : : :x : x : x : x : x : x IZ.a

i;;;!!;i;!;!!!!:i 12.3
:;:;:;s:i;S;:::::;ss:;:S;:s 12.4 
llllllllll! 12.0 
71111111*1!; 12.4
;;;i;!i!i;!iii n.e 
blllllls;!! 12.5
ss;s:;:i:;:S::S;ss:S; 12.6
I!;!!!!!!!! 12.4 
^|1||||1|1|| 12.0

6;:|:!!;;i;x;*!;! 12.8

Rating x^xxgRVxx:;:;:

3 ulss?!!;
4 li!!!llll
3 llllibll

s lillQl!: 

4 11111111

3 lliillllili

3 lllslbb!!; 
2 '^m^mm 
3 !;!;|i;ill;:!
4 :!:!:!s!!:!

3 ;!;!<;;2'b:!;!
4 :;:ssss;ss:;:;s: 
3 !!!;;:<;;S!!:

4 lilillll
4 liilbi!;

0 :;:!:S;:S:;i!:!:;

O i:;:;!:!^:^*^:-:!:!

3 i:i:S;sss:;s:!i:!

o lllisib;!;!

4 J1SI1IJJ

4 liiiiiiiii
4 !!;ii|iiii!iiisii

3 lllllil::

2 SSSig^rtSSSS

4 :;:;SS$;iQQ:;:;ss
4 m^mm
3 ;S:: : ;:;:<::1:0;SS::'

3 ::l;ll!!il!

:;RaHng;

iiil|i|i
x;:x:x3xx;x;

iii
ilii

lllill;

illifjis!;;

llillll 
|!!;|;;|;;

liillll

lllllll 
lllslll

111111

ill*;!!; 
llllil

11:1111

iiliiiijiiiili
lllo;!;;!

Mo (Molybdenum) ^al^JSbdjiJiTi): :; ; ; :;

0.84 i;i!i;i:i!i:iSi;i;i!i!i!i!i!
RV

6.23 
; 12.50

i <20 
i 5.90
; 10.00

7.10 

7.20

: 7.20

6.02
: 31.10
i 4.70

6.74 
6.60

; 6.00
7.29

6.80 
6.97

: 6.70

; 7.45 
; 4.00
; 5.97 

7.05 
47.00 

i 7.36

Rating mjyfQfm.

0 ! : x : ! : :-4-'>7-:-> : -:- : :

NR lll^llll
2 :: : s:;s:!f3^j:;:;ss
0 xXxXx::7gx : x : x

li!il;;ll

4 :1:1 : : : :'ij:i4(J: : : : : : : : : : :

NR ill*!!! 

4 !!!;i*ill

111111111

2 illl^g!!!
0 :x:xxxi;:i;2x:::xx
o Ilillllil

2 iSSSiii&iiSS::

NR !!!i;3:6:;is;;l
NR lllllll
4 X::::;::: : SSSSSS:

lllliii!

4 !!!::;!;!!!

3 :|;i|i!!!i 
o lllisi!!;;

o lilisbll;

IjSII
x!;!o: ; ;;!; 

111?;;;!

ill
iiiii

ili
I;!*!;!
111:1 

11111

ill
;l!;*ii 
;!;!*!!
Illlxli

;i!;*!! 
!!&!!

11*1;

111!!

lib!!

lllbl! 
;;:!!3l!

! Ni (Nickel) i:|^i||^|ll|l|il
' '  36.6 M"9' *- xoxo^T^i-'vx J^jQ- --!   ! 
 : : o r\ llxlx^l'Jllll'!'!'!'!!!;!

i; RV
! 33.2 
! 42.4 
1 39.5 
1 32.9 
i 33.5

38.0 
! 39.5 
1 37.0 
1 34.2 
1 37.2
;;i; 35-°
| 39.0

i 35.2

iii 35.0 
i 32.0

x 53.0 
i;i 36.3

x 41.0

39.6 
iii 35.7 
iii 42.0
iii <5 

| 35.0 

I 35.2
30.3 

iii 36.5 
:i 38.7 

36.0 
iii 32.9
:> 31.3 
x 39.0 
i;i 39.2 
;ii 32.9 

<31.2
;; 38.4
iii 35.1 
iii 35.0 
iii 45.0 
iii 60.0
;; 36.3

iii 36.6 
iii 37.7 
iii 39.0
; 38.9 

i 37.1 
43.0 

iii 34.0 
iii 36.6

Rating !ss:;|?tf;Siiiii;

3 ssssiitTis:-:!
2 l||i|i||i.
2 x;i;i;i;i;i;ixi:ixi;i;i;i:i;i:i

4 !;!!!!!!!

3 lllill!:

3

5 111
2 I!!;;!!!!!;

o mjjw&m 

3 ;;i;i;i|2ilii!:i!

2 iii;;;3"|ib;iii;;

NR s^issiis!;:;!
o - '  " '  ' : ' : 3O:"9"' : ' : ' : ' : "'

o :!iii; :4l:ib!!;ii
0 ;iSSSSSi;i;:;i;iS;i

4 jjllli
3 mm$m
4 iiMbii;; 
o xll^sb;!!
4 i^iSSSSSSSS

sRatfrtg:;
;;!;;!*!;;;! 

iililll
illlO;!!:

Ill
i;;;;!2!;!;
!i;i!2!!;! 
i;!;;; ;;s;ii 
iliiiiiiiiiiii

liilislliii 
ill!!!!

lllli!

Ill
lilfifi

iiiiiilii

illllii!

iiiiiiiiii 
iiiiiisii!
i;!!2!:!i:i

illllii!
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Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/26, number of reported values of 26 possible values; RV, reported value; <, less then.)
Reting 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50
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1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Reted)
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greeter than 2.00
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Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)-Continued

(MPV, most probable value; Mg/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/26, number of reported values of 26 possible values; RV, reported value; <, less than.)

Analyte = 
MPV = 

F-pseudosigma =

Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

SbS^iflrnipnyjs

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50
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1 (Marginal) 
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Table 10. Laboratory performance ratings for standard reference sample GWT-3 (ground-water trace constituents)-Continued

(MPV, most probable value; |ig/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/26, number of reported values of 26 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte =
MPV = ii 

F-pseudosigma =

Se (Selenium) 
; 12.4 tig/L 

2.8

Sr (Strontium) 
\ 551 tig/ 

24

;Zn (Zinc) 
i 227 

12
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Table 1 1 . Laboratory performance ratings for standard reference sample GWM-3 (ground-water major constituents)

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/13, number of reported values of 13 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Analyte = Mi
MPV = 111 

F-pseudosigma = HI

Absolute Z-value 
0.00 - 0.50 
0.51-1.00 
1.01 -1.50

Mf$$||!$$$$i:i B

Rating Absolute Z-value 
1 (Marginal) 1.51-2.00 
0 (Unsatisfactory) greater than 2.00 
NR (Not Rated)

(Boron) e^ii^GateSamj Cl (Chloride) ;:DSRD;pii& 
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is:i:i:i:i:i:i:Si:i:i:i:iJi:i:is:S 0.05
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4 iiiiiiiiiiiiiiii
0 iiiiiixSiiixiiSiiixSixiiixi;:;
2 ^mmA&m-m
4 111111111111111
4 iiiillil^eiiiiiiiilii!

;:;:i:;:;:i:;:;:i:i43^i:iiiiiiiiii;iii :

4 iiiiiii;iiiiiii;ii:i:;ii:i:i:i:i:i:i:i:i:i:i:i:ii

3 Ii;ii;iiiiii4i3*li;i:iiiiiiii
4 isiiiisiiiiiiiiisiiiiiixiisSxi
4 ;iiiliiii:ii;ii*0ieiii;i|iiiiiii:
3 i;:|;;i;:;;;i;i;x;:;:;i;i;;;:;:;:;;;;;:;;;;;:;;

4 I;;ll;;4i36;iliiiiiiiiii
3 i;iii;;;l;14|e;;;;lliii
2 lliilllllll||l|;i||
4 |!ii|i;||^Siilii:|i;
4 ;ig;is;ix;i;i;Sixi;isis;is;
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illiilllllll
iiiiiii HiQiiilili
illlilllll
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IIIIIII

iii 0.72

1; 0.58
1 0.65

i °-65
i! 0.74

iiiii °- 68

iii °-69

1 °-67

iiiii °- 6°

iiiii 0.65

| 0.52

li °-7 1

ill °- 81

1 0.69

iiiii °-65

1 °-59

iii °- 68
;;;:; 0.70
iii °-66
Iii 0 - 7 1
il 0-66

il 0.70

iiii °-74

1 0.66

1 0.68

iiiii O-64

ii °-69

1 0.66

1 0.49

1 °-7 1

| 1.01
1 °-74
ill °-61
1; 0.75

| 0.48

1 < O-3

iiii 0.79
11 0.67

iiiii 0.61
| 0.66

iiiii 0.70

11 °-64

;:;:; 0.61
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1
4

4

2

4
4
4

2

4

0

3

0

4

4
2
4
3
4
3
4

3
2
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4

3

4

4

0

3
0
2
2
1
0

0

0
4

2
4

3

3

2

0
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Table 11. Laboratory performance ratings for standard reference sample GWM-3 (ground-water major constituents)-Continued

(MPV, most probable valua; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reportad values; 
V/13, number of reported values of 13 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-valua 
1.51-2.00 
graaterthan2.00

Analyte = Atkalfrtity (asMPV = iiiiiiiii
F-pseudosigma = m-m^mm

Lab
259 
262 
265 
268 
270
274 
277 
283 
284 
287
289 
292 
296 
300

OLR
3.9 
3.0 
3.1 
1.9 
3.6
1.3 
1.8 
2.0 
1.2 
2.2
3.4 
2.9 
1.8 
0.0

V/13 mm$$ymi
\ £  : ' : : : ; : ; : : : : : ;':^^T: : : : : : : : : : : : : : ; ; : 

w  ; ' : ' : ; : ; : ' : : : ;':^?: : : : : : : :-: : : : : : : ;

10 ;;|||||;|;||
9 mmi'$$^mm

1 o mm^ttmm
8 iiiiiiiiii

1 2 mm\:4&mm-

1 1 ^mj^i^mm

10 |;;||$||||||
5 1: : :>I; : : : ; : ; : : : : : : : : : : : :I: : : : : : : : : 

fi ::: : : : : : : : : : : : : l : : : : : : : : : : ; : :x : : : : : : : :

;;^COJ:;B (Boron) 
Smg^i; i; 53.1
Illilll 4.4
giiRating;: RV
mmmm 53.0 
illlilli
Illilll 50.5

illill

Illilll 54.0

Illilll 45.0 
lilllll; 71.0

Ca; ; (GialcJiim) Cl (Chloride) :[)iSRPi;PS50lved::i5o!l|d^ i; ;; ; F (Fluoride)
l^g/L : : : :2^x7 ; rng/L 36.9 mg/L -X\<-<\ -x^SSi^^^i-i^Hig/iti:: 'S: ::X;X: >X:>::: 0.67 mg/L

:i:;:i:i:;;;:;$$;;i;;:;;:;i:;:i:;:i;::;::;i:;::;i:;:::: 1.9
Rating S:g;g:;f?V^g;x;Ra!tfng;x

:|l|:?^|l|l|pyi

Illi|||l|l||l
4 iSSoiJbiiSi^^^SSiSii^v:^ 

:^§§2SiP:::S:^&Sx::Ps ::i

1 Illlllilillllll

RV
36.0 
38.0 
38.6 
39.2 
37.1
40.6 
32.0 
41.1 
47.9 
39.0
36.0 
35.0

62.6

 : : : : : : : : : : : :*»: : : : : : : : : 
: : ; : : ; : : : ; : : :': ̂ P-:-»:':->:->:

Rating ^^^i^Ry^;:;:;:;:;;;;;;;

: : : : : ; : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : ; : : : ; : : : : : ; : ; :

3 ||ll|||i!;|| 
2 i::SHi::S475Sigg;
4 ;i;i;;il;ig;i;;i;i:S;;;;;:;i:;;;;;;;
1 :s;ss;::ss;;s;;;;;;s;;s;;
o wMMtnz
o mm&mm
0 ;s:g;:S;:;i443;s:;:;:g;:;
2 :i:;g:^g;s;;:i:g;:;s;;s;;;;:
4 gg:;H;:;gx;x;g:sxgs:

o mmmmmm

mmmmm 0.05
: ;:; i^RSltthg: : :i S RV

mm$mmA 0.59
: : : : : : : : : : : : ; : : : : : ; : >: : : : : : : x : : : : : : ; : : : O.OO

IIIIIIIIII 0.67

mmmmm o.46
;:;i;:;:; : ;:;:;:;:i-;i;;;;;;;is 0.56
mmmmm 0.54
ssiSg&lsisIs:;:; o.90
;s:;:;s:;s:S;:S;S:;S: 0.77
mmmmm 0.57
|i;i;i;i;i;i;i;S;S ; isS; o.80

Rating
4 
4 
4

0 
0 
0 
0 
1
4 
0
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Table 11. Laboratory performance ratings for standard reference sample GWM-3 (ground-water major constituents)-Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/13, number of reported values of 13 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51-1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte = H 
MPV = | 

F-pseudosigma = II
Labg;

1 ;;i
11 i
13|i
16 i
18 1

23 i
24 1 
25 1 

26 1 

28 i|i

30.1 ;;|
30.2 1

32 1 

33 1 

36 1

42 g;
43 1

45 1
48 1 

59 1

64 Iii 

68 1 

69 1 

76 1 

81 iii

83 ii 

85 1 

89 1 

97 1 

100 1

109 i
1131

121 i
133| 

134ii

1 38 |;| 
140|

141. li| 

141.2i;l

1421

145;;;;;; 
i46;i
158 1 
isoil
190|

191;;;;;; 
208 1 
21 2 i| 
21 5 1 
220 ii
224 is
234 i;l; 
236 i;;
240 ;1

241 iii
247 ;s;
254 Ii 

255 1 

256 iii 

258 i

5si(PDtasi
iliilili
iiiiiRviiii
iiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiii

iiiiiili
iiiiiiiiiiiiiiiiii

iliiiiiiiiii

ii;i0i£9iilii;
iiiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiii 

iiiiii

iiiiiiiiiii 
iiiiiii
iiiiiiiiiiiiiiiii

11111

iiiiiiiiiii

liiiiiiiiiiiii;

iiiiiiiiiiiiiiiii

llii£|iiii

iiiiilli

iiiiiiiiiiiiiiii
1111111 
iiiiiii iiiiii

MHpiijss s; : Mg (Magnesium) Nia;i;{Soi;fiurn)isi Si i;i i i
iiiiiiiiiii; 9.90 mg/L iiiiiiiiiiiiiiiiiiiiiiii
11111111 0.34 liililiiiiisiiilillililii
;i;|;Rafing|
;|;i;|i3ii;i;

iiiillliiili|
iiiiiiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiiiii

Illilll
liiiiiloliiiili; 

Iiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiii 
11111111 
iiiiiiiiiiiiiiiiii!

iiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiiii 
Iiiiliil 11

Illilll 

illllll

iillliiil
iiiiiiiiiiiiiiiii 

llii!!

iiiiiiiiiiiiiiiiiiii 

iiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiii 
iliiililsliii

Iiiiiiiiiiiii

|;|!|iiii|; 

iiiiiiiiiiiiiiiiiiiii

iiiiiiiiiii

RV
9.83 

9.66 

10.40 
9.58 

9.80

9.82 

9.93 
10.20

10.30

9.78 

10.00 

9.80 

9.67 

9.05

9.90 

10.40 

10.60 

10.20

9.74

9.61 

9.76 

9.90

9.48 

9.76 

9.76

12.50

10.00 
10.40 
9.68 

9.33 

9.89

9.77 

9.90 

9.21

9.83

9.96 

10.30

9.99 

9.28

10.11

9.80 

10.30 

9.90

10.07 

9.64 

9.88 
10.10 

9.80

12.90 

10.20 

10.00 

9.70 

9.96

Rating s
4 :|i 
4 i
2 iii 
3 iii 
4 Ii

4 iiiii 

4 ii|
3 iiiii

3 ii|

4 ii;;;
4 Ii 

4 iiiii 

4 Iii 

1 il;

4 iiiii 

2 I 

2 i|i 
3 1

4 ;i;;; 

3 il;
4 li
4 |ii

3 is

4 iiiii 

4 |ii

0 |ii

4 Si 
2 |i 
4 il 

2 ii|

4 iiiii

4 s;
4 ii| 

2 1

4 iiiii

4 : |;
3 iiiii

4 iiiii 
2 iiiii

4 ;|;

4 i
3 1
4 iiiii

4 :|; 
3 iii
4 iiiii 
4 Iii 
4 iiiii
0 s; 
3 |i; 
4 |ii 
4 |;i 
4 1

iiiiiiRVil;

iiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiii 

iiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiii 

iiiiiiiiiiiiiiiii

iliiiillil 
iiiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiiii

illliiiiiii

iiiiiiiiiiiiiiiii
iliiipsiiii 

iiiiiiiiiiiiiiiii

illl
iil;liQ|i| 

iiiiiiiiiiiiiiiiii

111
iiiiiiiiiiiiiiiii

iiiie>6|iil 
iliilliiiiiiii

iiiiiiiiiiiiiiiiii 
iliilliiiiiiii 
iillloiii

iiiiRating
iiiiiiiiiiiiiiiiiiii 

iiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiii

11111111

iiiiiiiiiiiiiiiiiiiii

iiilliiii

1111111 il

iiiiiiliiiiiiiii
iiiiiiiiiiiiiiiiiiiiiiii;

iiiiiiiiiii

iiiiiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiii 
iiiiiii
iiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiiiiiiiii
iliiliiiiiiiii;

iilliisiilii 
IIIII^H
iiiiiiiiiiiiiiiiiiiiiiii;;

total Phosphorus as P 
insuff. data

RV
0.008

<0.05 

i 0.028 

i 0.006

; <o.oi

\ 0.050

i 0.062

i 0.010

; 0.010

;< 0.005

i 0.013

; o.oso

i 0.010

; o.oos
i 0.009

; 0.010
i <0.01 

i 0.015

i 0.082

; o.oso

; 0.026 
< 0.025 

i 0.050

; <0.01

i <0.05 

0.025 

0.028

0.045

; 0.005
; 0.030

i 0.040 

i 0.010

; <o.5
0.120

Rating
NR

NR 
NR 

NR

NR 

NR

NR

NR 

NR

NR

NR 

NR

NR

NR 

NR

NR 

NR 

NR

NR

NR 

NR 

NR 
NR 

NR
NR

NR 

NR 

NR

NR 

NR 

NR 

NR 

NR
NR

NR 

NR

;S)C^;;;;tS;!|iea):;:;sss;s:; S04 (Sulfate) $p
;|;|;lii8li}i;i;|;|;img;fiii;|;i 140 mg/L iiiiiii
: : :-: : :-: : : : : : : : : : :-: : :  : : ": : : : : : : :- : : :-: : :

;;|s;iii;;RV|i;i;;|:|R^tiTig;;i RV
:;;;:s|17:7:;:;i;i;i|;|i|i;4|;;i|i; 139 
iiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiii; 131
;ii;;;i;lil&<ili;ilil;iil|i3l||| 140 
Illllfillllfl 117 
;iii;lili;7s6ilil|llliiii4l|il; 130

Ifititillllliitil 149
: i : i : i4rt : :o: : : : : : : : : : :i: : : : : : : : : : *>: : : : : : : : : : : -i oo 
: : : : : : : : : ; : : :iy.>>: : : : : : : : : : : : : ; : : : : : : : : :O! : : : : : : : : : : : 1 OO

 X'XiX-XQXCXvX'X-i-X'X-j'yvXv: A OQ
.;.;.;.;.;.;.;.;Q.;»if .;.;.;. ;.;.;.;.;.;. X.M;. ;.;.;.;.; ' ^**

iiiiiiiiiiiiiiiiiiiiiiiliiiliiiiiiiliiiiiiiiiiiiiiiiiiiii; 142 

I|lii7;6lililil;|il4liii|iii 142

Iiiilii6;3lllil;ii|iiii2liiiiiil; 140
iiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiii 141
iiiiililiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 133 
iiiiiiiil^ilililil^iiliiii 138

|i|iiiii|l|iii|l|l|i|iiiii|i|i;i|iii 1 41
|i|i|l|i|l|l|lliiiiiiiiiii|iiiiiii 130
||lii;i6;til;i;;;i;|;;;;;i;i;;$;;ii;i;;;;; 153
|i|i|i,8:ii|;l;;;l;l;;;l;4;;;;|;;;; 141 
liiiilliiiillii;!!!!!! 133
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i;i:;|i;;;i;9;;i;;;;|:;;|;|;;s;3;;;;;;;s 140
iiiiiiiiiiiiii iiiiliiiiiil; 151
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Table 11. Laboratory performance ratings for standard reference sample GWM-3 (ground-water major constituents) Continued

(MPV, most probable value; ng/L, micrograms per liter; mg/L, milligrams per liter; Lab, laboratory number; OLR, overall laboratory rating for all reported values; 
V/13, number of reported values of 13 possible values; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51-1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte = ;K;;;;(J?Otia$$lyffi);;;;;; ;;;i Mg (Magnesium) ^;::{S0ditirri) ;;;;;;;§;;; total Phosphorus as P ;SJipg; <;5;ifi<ia);;;;;; g;;;;;; SO4 (Suifate)
MPV = ||||^||||Sji||liii|;| 9.90 mg/L lli:;i||i|;||:;;;!i|||;;i;;| ir|suff. data ||;;|;|;;|||;:;iii;^|;|;; 140 mg/L

F-pseudosigma=;;;;:;;;;;;;^|$;;;;;;;;;|;;;;;;;;;;;;;;;;;;;;;;;;;; o.34 M'^f$mm^m< W^'I^^MMM 4
RV Rating j;;;;;;gSJRVM& ;;Ratirjg';;: RV___Rating ; ;; ;;^;;;;;; Rgtitig-; RV Rating

2SQ^m&^^^m^m 10.00 4 :;;;;g;;;;;i;;i;2;g;;;:;;;;;;:>s;4;s;g; 0.015 NR ;;;;;;;;;;;;i7.;s;g;x;:s;:s;;f;s;x: 143 4 :mmm^^MmMM*
262 !!!;9i;i?!i!;;!;!pl;! 10.40 2 |||||$;|||||3;1;| ;|;i|||||;|;;;;l;;lls;;;; 128 1 ||;|;;i;l|i;ii$||||||l;l;;|;ii!i;
265 ||;i;^^|lll|;;;^;|;| 10.20 3 ||||^||||||i||; |||^|;||||;|;:il| 136 3 ;S|;;illl;ll|;|llll;l;|ll268 !!|i||!!!||!!!!! s.so o ||||||||||||| |;;;||||l;||ll|| 143 4 Ilif""            '       '            -                          - 
270^^^8^^^^^^ :::::::::::::i:0?SS^;S:S^S^^ x:!^xS:SS : S:x:x:::xS:;>:::;S:;::: ^^Ss

274:i;;;;;i^p7|;;;;;;;;;;;;;i|i;i;i;Si 18.21 0 ;;;;;;;;|||||||;;;;;;;;:S;:;|:;;; 0.046 NR ;;|||i|;|;;;;;:;;;;;;;:;;i;;;;;;2;;;;;;:;;;; 99 0 ;i;;;;;i;;;;;;;;i;;;;:i|;|;i;;;;;;;;;S
277 l|i|^|;l|||i;;|;|;l 9.50 3 |||||||||||||;| Illllil^illillllll 178 ° i^ll|lllll::llllll;ll;i:
283|;l;i^l;;ll|;;|;;|;| 10.10 4 ;;|;|;|i;|;;||;|;;|2;|| 0.140 NR ||;;i^:^;;;;;;;l||;4|;| 153 1 |||;|||p|:;llllll|ii;:;i:|;i
284i;|;ii;;ppl|lll;;|;i|| s.oo o ||||||;|;|i|;:|;||;| <o.i NR ||;;||!s|||||||;| so o ;;;;;||l||^;|||;|j;||||;d;;;
287 ;||;^2^||il|;i;i;| 10.43 2 |:::|||j3|||;||i|:| <o.i___NR iiiiiiiii;:;|;;|;i|; 133 4 ;;ii;:;ii;i;ti;|;illil;;|;;|;ii;
289;;;;;;;;;;;;q^5;;;;;;;;;;;;;;;;;;;;;;;3;;;;;;;;;;;; 10.10 4 |;;;|;;i;p|;;;;;;;;;;;;|;;9;;;;;;;;;;; 8.700 NR ;;;;;;|;ie;?;;;|;;;;;|;;|;2;;;;|;;;; 137 4 |;ll|;:;;;;iB|&|:;;l;;;|;;|;;;;:;;;;;;;;;;;;:3;:;
292l:ll|ii||||ll;lilii|; 9.30 2 illli^illll^ll;; 0.010 NR :||||||||||;;||;;| 139 4 llll;|;;|i;i||;l|;i|;il;;l;;l;;;i;|;i
296;;||;;;iiiii;||||;;||;isl;;l 10.00 4 |||i|||||||;d;|| 1|;|||||||1;1|| ;|||;||||||;|;;;|;:|||;;;;;|;:;;;|
300:;|||^ll;;||i;|l;|; 15.31 o |||^|^|||||p||l ||||1|||;;|;;|||;; |||;;|||||||i;||||||;;|||
300i;i;S;;;;;;:i:i;i:gi;;i;;;;;;:;i;;|;| liillllllllllll 1^1111111111111 ll^llillllliilllllllllli
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Table 12. Laboratory performance ratings for standard reference sample Hg-26 (mercury)

(MPV, most probable value; ug/L, micrograms per liter; Lab, laboratory number; 
V/1, number of reported values of 1 value; RV, reported value; <, less than.)
Rating 
4 (Excellent) 
3 (Good) 
2 (Satisfactory)

Absolute Z-value 
0.00 - 0.50 
0.51 -1.00 
1.01 -1.50

Rating 
1 (Marginal) 
0 (Unsatisfactory) 
NR (Not Rated)

Absolute Z-value 
1.51 -2.00 
greater than 2.00

Analyte

F-pseudosigma = 5:5:5Q;0£: 5
Lab V/1

1
3
5

10
11
13
16
18
26

34.1
34.2

36
45
48
50~5T~ 

59
68
69
70~8T 

87 
89
96
97

100
109
113
118
127
133
134
138
141
142
144
145
146
147
149
154
158
193
198
212
215
217
220
221
234
235
241
245
247
255
256
259
265
283
284 ~289~ 

292 
298 
304

;5Q;80::: 
timm&
Mz
illl

tim
&S&

iHe

titi

im

xm

50^5
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Table 13. Statistical summary of reported data for standard reference sample T-153 (trace constituents)

Definition of analytical methods, abbreviations, and symbols________________ ____

Analytical methods
0. Other/Not reported

1. AA: direct, air
2. AA: direct, N2O

3. AA: graphite furnace

4. ICP

5. DCP

6. ICP/MS

7. 1C

10. AA: extraction

11. AA: hydride

12. AA: flame emission 

22. Color

atomic absorption: direct, air
atomic absorption: direct, nitrous oxide

atomic absorption: graphite furnace

inductively coupled plasma

direct current plasma

inductively coupled plasma / mass spectrometry

ion chromatography

atomic absorption: extraction (chelating agent[s] specified)

atomic absorption: hydride (reducing agent specified)

atomic absorption: flame emission

colorimetric (color reagent specified)

Abbreviations and symbols

Constituent
Ag Silver

Al Aluminum

As Arsenic

B Boron

Ba Barium

Be Beryllium

Ca Calcium
Cd Cadmium

Co Cobalt

Cr Chromium

Cu Copper

Fe Iron

K Potassium

Li Lithium

N = number of analyses-(excluding less than values)

MPV = most probable value

F-pseudosigma = nonparametric statistic deviation

Hu = upper hinge value

HI = lower hinge value

(j.g/L = micrograms per liter

mg/L = milligrams per liter

Lab = laboratory code number

NR = not rated, less than value reported or insufficient data

< = less than

page Constituent
48 Mg Magnesium

49 Mn Manganese

50 Mo Molybdenum

51 Na Sodium

52 Ni Nickel

53 Pb Lead
54 Sb Antimony
55 Se Selenium

56 SiO2 Silica

57 Sr Strontium

58 Tl Thallium

59 U Uranium

60 V Vanadium

61 Zn Zinc

page
62

63

64

65

66

67

68

69
70

71

72

73

74
75
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Ag (Silver)

0. Other 4 
1. AA: direct, air 6
3. AA: graphite furnace

N= 1
Minimum = 60.00

Maximum =
Median =

F-pseudosigma =

ICP 
ICP/MS

4
7.00

12.00

28
3.50
9.60
6.25
0.46

17
5.10

139.10
6.40
0.80

18
4.90

10.00
6.20
0.15

Lab Rating Z-value
1
3 
5 

13 
16
18 
23 
26 

30.1 
32
34 
36 
40 
42 
48
50 
68 
69 
70 
85
87 
89 
96 
97 
100
107 
113 
114 
118 
126
127 
131 
133 
134 
138
140 
141 
142 
144 
146
151 
154 
180 
183 
190
193 
198 
204 
212
213

4 
2
1 
4
1
4 
1 
4 
4 
4
3 
NR 
4 
3 
4
4 
0 
4 
NR 
0
0 
4 
4 
3 
4
4 
4 
0 
4 
0
4 
0 
NR 
4 
3
2 
0 
4 
4 
NR
4 
2 
3 
4 
1
4 
3 
4 
4
1

-0.01 
1.03 

-1.67 
-0.42 
-1.53
0.22 
1.79 
0.05 
-0.18 
-0.18
0.60

-0.32 
-0.87 
-0.05
-0.18 
-3.69 
-0.41

5.08
7.78 
0.18 
0.36 
-0.52 
0.02
0.09 
0.36 
6.43 
-0.18 
-2.48
0.24 
5.08

-0.22 
-0.52
1.03 
7.37 
0.34 
-0.45

-0.05 
-1.02 
0.59 
0.34 
1.65
-0.18 
-0.56 
-0.05 
-0.32 
1.84

6.23 

5.00

7.56 
6.27

6.68

3.50 
5.93 
<10 

10.00
12.00 

6.37 
6.50 
5.85 
6.25
6.30 
6.50 

11.00 
6.10 
4.40
6.41

7.00 

5.90

5.48

6.49 
7.46
6.10 

7.60

7.00

5.92 
5.10
6.40

<10 
6.00

<6 
6.07 
5.85

11.70 

<10

6.67

5.82

6.10 
6.10

5.59 
6.20
6.10

10.00

6.49

6.20

6.20 
6.00

MPV =
F-pseudosigma =

N =
Hu =
Hl =

6.24
0.74

68
7.00
6.00

Lab Rating Z-value
215
217
218
221
234
235
236
240
241

0
4
0
0
4
3
2
3
4

4.54
0.09

179.23
2.53
0.01
0.56
1.03
-0.67
-0.05

9.60

8.11
6.24

139.10

7.00
5.74

6.30

6.65

6.20
247 NR
249
255
256
259
265
273
277
283
284
289

2 
4
NR 
4 
4

292 2
296 4
304 4
306 NR
307 0

-1.40
-0.02

-0.32
-0.05

5.20
6.22

6.00
6.20

0.90 
1.03 
-1.80 
72.53 
1.03

6.90
7.00

60.00
4.90

7.00
1.03
-0.18
-0.05

-2.14

7.00
6.10
6.20

4.65
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
A! (Aluminum) p,g/L

50.0

0. Other 
3. AA: graphite furnace
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. DCP 
6. ICP/MS

1 9
40.0 28.7

53.3
33.3

3.7

27
15.0

168.0
37.0

6.2

1 17
70.0 29.9

41.0
34.5

2.5
Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

35.0
5.1
55

39.3
32.5

1
3 
5 

16 
18
23 

30.1 
32 
33 
36
40 
42 
48 
50 
68
69 
70 
76 
81 
89
97 
100 
107 
110 
113
127 
134 
138 
141 
142
145 
146 
147 
149 
151
154 
158 
180 
190 
191
198 
204 
212 
221 
234
235 
236 
240 
241 
247

4 
0 
4 
4 
NR
0 
3 
4 
0 
NR
3 
3 
4 
4 
1
4 
NR 
4 
NR 
2
4 
4 
2 
4 
3
NR
4 
4 
0 
4
NR 
NR
4 
3 
4
1 
3 
3
4 
4
2 
3 
NR 
4 
3
4 
0 
2 
3 
0

-0.49 
-3.35 
0.39 
-0.33

12.01 
-0.79 
-0.10 
6.89

0.98 
-0.66 
-0.08 
-0.45 
2.05
0.00 

0.33 

1.36
-0.41 
-0.04 
-1.24 
-0.43 
-0.73

0.30 
0.12 
5.14 
0.49

-0.49 
-0.98 
-0.49
-2.03 
0.51 
0.71 
-0.33 
-0.08
1.34 
-0.59

-0.12 
-0.51
0.18 
6.89 
-1.10 
-1.00 
-4.90

18.0 
37.0 
33.3 
<100
96.0

70.0 
<100
40.0 

45.4
35.0 

<100

<104 
41.9
32.9 

34.8 
28.7 

32.8 
31.3
<30 
36.5 
35.6 
61.1 
37.5
<180 
<200

30.0

24.7 
37.6 
38.6 

33.3

41.8

<100 
34.4 

32.4

70.0 
29.4

<10

32.5

31.0 
34.5

31.6 
34.6 
32.7

36.7

32.5 

32.5

34.6

32.0

35.9 

29.9

Lab Rating Z-value
249
254
255
256
259

3.60 
0.55 
1.87 
-3.94 
0.98

53.3
37.8
44.5
15.0
40.0

265 4 0.00
273 4 0.30
283 0 26.19
284 3 0.98 40.0
287 2 -1.14 29.2

35.0
36.5

168.0

289 3
292 2
296 2
304 3

0.59 
-1.38 
1.18 
0.59

28.0
38.0

41.0
38.0
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
As (Arsenic)

1.25

11na

0. Other 
3. AA: graphite furnace
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS 
11.AA: hydride NaBH4

1 8
1.00 0.13

1.89
0.50
0.77

2
0.61

17.00

10
0.27
0.70
0.44
0.14

0

Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

0.50
0.24

21
0.70
0.37

11na
1 
3 
5 

10
13
18 
23 
26 

30.1 
36
42 
45 
48 
50 
68
69 
70 
81 
89 
96

100 
107 
109 
113 
118
127 
133 
134 
138 
141
142 
144 
145 
146 
147
149 
151 
180 
190 
191
193 
198 
204 
212 
213
221 
234 
236 
240 
241

NR 
NR
0 5.61 

NR 
NR
NR 
NR 
NR
3 -0.93 

NR
NR

1 2.02 
4 0.00 

NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
4 -0.20 

NR 
NR
NR 
NR 
NR 
NR
4 0.44
3 0.80 

NR 
NR 
NR 
NR
NR
4 -0.20 

NR 
2 -1.49 
3 -0.52

NR 
NR
3 0.81 

NR 
NR
4 0.00 
4 0.00 
0 66.54 

NR 
3 -0.56

<1 

1.89 

<5
<2

<10

1.00 

<0.95
<5 

<10 
<2

<1
<2 
<5 

0.45 
<1.5 

<4
<2
<5
<1

<2

<1 

0.13

<5
<10

<1
0.50 
0.50

<10 

<1

<0.7 
0.27 

<5
<2

0.50 
<1

<2

<2
0.61

0.70

<39 
<10 

<0.09

0.45 
<49.4

0.37

0.70 
<5

17.00 
<10 

0.36

Lab Rating Z-value 11na
247
249
255
265

NR
0

NR 
3

<50
4.84

-0.81

1.70 
<2

0.30
283 NR
284 1
289 NR
292 NR
296 4
304 4

2.02 1.00

-0.32 
0.20

<3
<0.5

0.42
0.55

307 -1.29 0.18
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
B (Boron)

-X-22cu

0. Other 
3. AA: graphite furnace
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS 
22cu. Color: curcumin

1 1 35
80.4 100.0 22.3

127.0
98.0

5.8

12
78.0

113.0
100.5

9.7

1
200.0

Lab Rating Z-value

MPV = 99.4
F-pseudosigma = 7.4

N= 50
Hu = 104.0
HI = 94.0

22cu
1
3 
5

11 
16
18 
23 
24 
25 
26
28 

30.1 
32 
36 
40
42 
48 
50 
68 
76
85 
100 
127 
131 
134
138 
141 
142 
145 
154
158 
180 
191 
212 
215
217 
220 
234 
235 
236
240 
247 
254 
255 
256
258 
259 
265 
273 
283

4 
3 
4 
1 
3
4 
0 
4 
4 
1
4 
3 
4 
0 
4
4 
3 
3 
0 
2
4 
4 
3 
2 
4
3 
2 
4 
3
4
4 
0 
0 
NR 
4
1 
3 
3 
3 
3
4 
0 
2 
3 
0
0 
4 
4 
0 
4

-0.31 
0.62 
0.08 
-1.67 
-0.69
-0.19 
13.57 
-0.08 
0.22 
-1.65
-0.22 
0.62 
0.22 
-2.21 
-0.32
-0.12 
-0.86 
-0.53 

-10.40 
1.09
0.08 
0.35 
-0.73 
1.16 
0.23
0.62 
1.03 
0.08 
0.62 
0.08
-0.34 
3.72 
-2.89

-0.46
1.83 
0.53 
0.62 
-0.70 
-0.73
-0.23 
-5.32 
-1.38 
0.76 

-12.06
-2.56 
0.24 
0.08 
-8.28 
0.35

97.1 
104.0 
100.0 
87.0 
94.3
98.0

98.8 
101.0 
87.2
97.8

83.0 
97.0

95.5 
22.3

100.0 
102.0 
94.0

101.1
104.0 
107.0 
100.0 
104.0 

100.0
96.9 

127.0

<100 
96.0

103.3 
104.0

94.0
97.7 
60.0 
89.2 

105.0 
<10

80.4 
101.2

38.0 
102.0

200.0

104.0 
101.0

98.5 
93.0

107.5

108.0

78.0

113.0 

94.2

100.0

Lab Rating Z-value 22cu
289
296

0.89 
-1.54

106.0
88.0
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Ba (Barium) |ig/L

200 '-

190 -_ 

180 -

170 -_

A cn

0.
1.
3.

^rf jJi&^^r

M A AAAAOO"^^
1 1 ^^^H i in 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n 1 1..... .............. ... .   ̂WAfcaG'^^rSrTr ........ .. .... ........... .^ ^^^^^^ ___________

  7~
- 0 -D-1 -B-3 -0-4 -6r-5 -*-6

Other 4. ICP 
AA: direct, air 5. DCP 
AA: graphite furnace 6. ICP/MS F-pseudc 

N= 2 1 7 46 1 21 
Minimum = 36 194 164 19 196 173 

Maximum = 210 194 199 199 
Median = 180 184 183 

F-pseudosigma = 87 7
Lab Rating Z-value 013456 Lab Rating Z-value 0

1 3 0.80 190 158 3 -0.67 
31 1.78 198 180 4 0.43 
5 4 -0.06 183 198 1 1.90 

11 4 -0.18 182 204 3 0.67 
13 2 1.04 192 212 4 -0.43
16 3 -0.92 176 215 3 0.80 
18 4 -0.43 180 217 1 1.78 
19 4 0.06 184 220 3 0.52 
23 0 -8.52 114 224 0 -3.29 
24 4 0.31 186 227 1 1.53
25 3 0.55 188 234 3 -0.55 
26 3 0.67 189 235 1 1.90 
28 3 -0.81 177 236 4 -0.06 

30.1 4 -0.06 183 240 3 -0.55 
32 4 -0.31 181 241 4 -0.31
33 1 1.53 196 247 3 -0.67 
36 2 -1.17 174 255 2 1.04 
40 4 -0.31 181 256 2 -1.04 
42 3 0.96 191 259 4 0.06 
48 2 -1.29 173 265 4 0.18
50 3 0.80 190 273 3 0.80 
68 0 -20.20 19 277 1 -1.94 
69 3 -0.55 179 283 4 -0.06 
70 4 0.31 186 284 0 -18.09 36 
76 3 0.58 188 289 2 1.04
81 2 -1.04 175 292 2 1.17 
83 4 -0.31 181 296 2 -1.17 
85 4 0.06 184 304 2 -1.29 
87 3 0.80 190 
89 0 -2.39 164
96 0 3.25 210 
97 3 0.55 188 

100 4 -0.18 182 
107 2 1.29 194 
113 4 -0.31 181
121 4 0.18 185 
127 4 -0.31 181 
131 4 -0.18 182 
133 4 0.06 184 
134 4 0.16 185
138 3 0.55 188 
140 2 1.29 194 
141 2 -1.17 174 
142 3 0.67 189 
145 3 0.67 189
146 2 1.04 192 
147 4 -0.18 182 
149 4 -0.43 180 
151 4 -0.31 181 
154 3 -0.80 177

*. *.^*A^-"- "  -"""""  - """"J*^**^---
*M*****

M>

MPV= 184 
>sigma = 8 

N= 78 
Hu= 190 
HI = 179

13456
178 
187 
199 

189 
180

190 
198 

188 
157 
196
179 

199 
183 
179 

181
178 
192 
175 
184 

185
190 
168 

183

192
193 

174 
173
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Be (Beryllium) |ig/L

0.50

0.40 - 

0.30 - 

0.20 

0.10 

0.00

 0 -0-2

0. Other
2. AA: direct, nitrous oxide
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. ICP
6. ICP/MS

1 0 0
0.00 <10 0.0003

4
0.00
5.00

2
0.15
0.43

MPV= insufficient data 

N= 7

Lab Rating Z-value
1
3 
5 

13 
18
23 

30.1 
36 
42 
48
50 
68 
69 
70 
81
89 
96 

100 
113 
127
131 
133 
134 
138 
141
142 
144 
145 
146 
147
149 
180 
193 
198 
204
212 
213 
217 
234 
235
236 
240 
247 
255 
256
265 
283 
284 
289 
292

NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR

<1 
<0.5 

<4 
<1

5.00

<1

< 0.0003 
<2 

<2
<1
<2

<10 
<1 

<0.1 
<0.4

<1 
<0.5

0.09

<0.06 
<2
<4

<0.5 
0.50 

<1 
<1

<0.2 

<1

0.00 
<25 
<10 
<0.2 
<10

<1 
0.00

<1

<1

<0.1

<2
<0.04

<1

<1 

<0.02

<1 

<0.09

<0.1
<1 

0.43 

0.15

<0.1 

<0.5

Lab Rating Z-value
296 NR
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)~Continued
Ca (Calcium) mg/L

0. Other 
1. AA: direct air
2. AA: direct, nitrous oxide

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.

ICP 
ICP/MS

20. Titrate: colorimetric
3

21.0
27.5

21
23.7
65.0
27.3

1.0

4
25.2
27.2

53
25.6
31.5
27.6
0.7

10
25.3
30.8
27.9

1.3

2
18.8
28.3

Lab Rating Z-value 20
1
3 
5 

11 
13
16 
18 
23 
24 
25
28 

30.1 
30.2 
32 
33
36 
40 
42 
43 
45
48 
50 
51 
59 
64
68 
69 
70 
76 
81
83 
84 
85 
87 
89
100 
107 
109 
110 
113
121 
127 
131 
133 
134
138 
140 
141 
142 
144

4 
1 
4 
4 
1
4 
4 
2 
4 
3
3 
3 
1 
3 
4
2 
2
3 
4 
4
0 
4 
4 
3 
4
3 
4 
3 
4
3
4 
4 
3 
1 
2
4 
0 
4 
4 
4
4 
4 
2 
3 
4
4 
3 
2 
4 
1

0.07 
1.74 
-0.36 
0.07 
1.88
0.25 
0.00 
-1.09 
-0.14 
0.65
-0.51 
-0.51 
-1.59 
-0.51 
0.00 27.5
-1.30 
-1.09 
0.91 
0.36 
-0.22
2.39 
0.07 
-0.07 
0.51 
-0.36
0.94 
-0.43 
0.94 
-0.31 
-0.51
-0.26 
-0.14 
-0.51 
-1.67 
-1.09
-0.43 
2.03 
0.18 
-0.36 
0.14
0.29 
0.07 
-1.09 
-0.58 
-0.07
0.29 
0.72 
-1.38 
0.14 
-1.81

26.8

27.2

27.4 
28.2

26.9 

27.1

27.3 
26.8 

25.2 
26.0

30.3 
27.8

28.5 

25.0

27.6 
29.9 
27.0 
27.6 
30.1
27.9 
27.5 
26.0 
27.3 
28.4
26.8

25.7 
26.0 
28.8 
28.0

27.6 

27.0
28.8 

28.8 

26.8
27.1

26.9

27.0 
27.7
27.9 
27.6

28.7 
27.4
27.9

25.6 
27.7

25.3 
26.8

30.8

26.0

20

MPV =
F-pseudosigma =
Rating Criterion =

N =
Hu =
Hl =

27.5
1.0 
 ) 4 **
93

28.2
26.8

Lab Rating Z-value 0 1 20
145 
146 
149 
154 
158
180 
190 
191 
193 
198
203 
204 
212 
215 
217
218 
220 
221 
224 
227
234 
236 
240 
241 
247
254 
255 
256 
258 
259
265 
268 
273 
274 
277
283 
284 
287 
289 
292
296 
304 
307

4 
3 
4 
2 
2
3 
3 
4 
4 
3
4 
4 
4 
4 
3
4 
4 
4 
2 
0
4 
4 
3 
1 
3
3 
4 
4 
3 
4
4 
0 
4 
0 
3
3 
0 
3 
3 
2
4 
2
0

0.29 
-0.58 
0.14 27.7 
-1.23 25.8 
1.38
0.51 
-0.80 26.4 
-0.07 
-0.22 27.2 
0.87
-0.35 27.0 
-0.43 26.9 
0.29 
0.22 
0.80
0.02 
0.14 
0.00 27.5 
-1.01 
2.90
-0.22 
-0.47 
-0.72 
-1.96 24.8 
-0.80
0.58 
0.29 
-0.02 
0.58 
0.29
0.22 
-2.75 23.7 
-0.07 
-6.31 
0.72
0.51 
-4.71 21.0 
0.93 28.8 
0.51 
1.09 29.0
0.36 
1.09 

27.17 65.0

27.9 
26.7

29.4
28.2 

27.4 

28.7

27.9 
27.8 

28.6
27.5 
27.7

26.1 
31.5
27.2 
26.9 
26.5

26.4
28.3 
27.9 
27.5 

28.3 
27.9

27.8

27.4 
18.8 

28.5
28.2 

28.2

28.0 
29.0

54



Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituentsj-Continued
Cd (Cadmium) jig/L

    0 -D-1 - -3 -0-'I -+-6

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. ICP 
6. ICP/MS

1 4
16.0 15.0

18.0

28
7.6

18.0
15.7

1.5

37
12.7
20.0
15.9

1.2

21
15.0
17.5
16.2
0.4

Lab Rating Z-value
1
3 
5 
10 
11
13 
16 
18 
19 
23
24 
25 
26 
28 

30.1
32
34 
36 
40 
42
48 
50 
59 
68 
69
70 
81 
83 
87 
89
96 
100 
107 
113 
114
118 
126 
127 
131 
133
134 
138 
140 
141 
142
144 
145 
146 
147 
151

4 
2 
4 
3
4
1 
4 
4 
1 
4
4 
4 
2 
1 
3
4 
2 
3 
3 
3
4 
4 
4 
0 
3
1
4 
1 
1 
4
4 
4 
4 
4 
4
3 
1 
3 
3 
0
3
4 
4 
4 
3
2
3
4 
4 
4

0.00 
1.17 
0.00 
-0.72 
0.36
-1.80 
-0.27 
0.00 
1.62 
-0.27
0.09 
0.00 
-1.26 
-1.98 
0.90
-0.18 
1.08 
-0.90 
-0.90 
0.75
0.18 
0.00 
0.27 
-2.61 
-0.81
1.80 
0.00 
-1.80 
1.80 
-0.36
-0.45 
-0.18 
0.00 
-0.09 
0.00
0.63 
1.80 
0.90 
-0.90 
2.07
-0.52 
-0.18 
0.00 
-0.36 
0.72
-1.17 
0.90 
-0.09 
0.00 
0.36

16.0 
15.2

15.7

14.6

17.2

15.1
18.0 
16.0

18.0 
15.6
15.5 

16.0 

16.0
16.7 
18.0

16.0

14.7

17.3 

16.4
14.0 
15.7 
16.0 
17.8

16.1 
16.0

13.8

15.0 
15.0

13.1

14.0

15.8

15.9

17.0 

18.3
15.4 
15.8

15.6

17.0 
15.9

16.0

17.0
15.8 

16.8
16.2 
16.0 
16.3

15.0

16.8

16.0 
16.4

MPV =
F-pseudosigma =

N =
Hu =
Hl =

16.0
1.1
91

16.7
15.2

Lab Rating Z-value
154 
158 
180 
183 
190
191 
193 
198 
204 
212
213 
215 
217 
220 
221
224 
227 
234 
235 
236
240 
241 
247 
249 
254
255 
256 
259 
265 
273
274 
277 
283 
284 
287
289 
292 
296 
304 
306

2 
0 
2 
1 
2
2
3 
2
4 
4
1 
0 
3 
4 
4
0 
3 
2
1 
3
4 
3 
0 
4 
3
3 
3
4 
4 
1
3 
2
4 
4 
2
4 
2 
4 
4 
3

-1.17 
-6.03 
1.44 
-1.87 
1.35
1.35 
-0.99 
1.17 
-0.45 
0.00
-1.80 
-7.55 
0.99 
-0.09 
-0.45
-2.97 
-0.54 
-1.08 
-1.71 
-0.90
0.09 
0.54 
3.60 
-0.27 
0.54
-0.54 
0.90 
0.00 
0.45 
1.71
0.85 
-1.08 
-0.09 
0.00 16.0 
1.35
0.00 
-1.08 
-0.18 
0.27 
-0.90

9.3

13.9 
17.5

14.9 
17.3

14.0 
7.6

15.5

14.1

15.7

17.0 

17.5

14.8 

15.0

14.7 

17.6

15.9

12.7 
15.4 
14.8

15.0
16.1 

20.0 

16.6
15.4 
17.0 
16.0

17.9

14.8

17.5

15.5 
16.0

17.1

16.6

16.5

15.9

16.0

15.8 
16.3

307 -0.09 15.9
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)~Continued
Co (Cobalt)

4.00

3.50

3.00

2.50

2.00

1.50

1.00 ^

0.50

0.00

0. Other
3. AA:
4. ICP

graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS

1 1
3.75 0.50

5
0.30

19.30

4
0,04
0.10

Lab Rating Z-value
1
3 
5 

13 
18

30.1 
42 
48 
50 
68
70 
89 

100 
127 
131
134 
138 
141 
142 
145
146 
147 
158 
180 
191
198 
212 
213 
221 
234
236 
240 
247 
255 
256
265 
283 
284 
289 
296

NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR

<5 
<3 

<10 
<5

<4
<50 

<10 
<5 

<0.8

<1 

0.35 

<12
<10

1.70 
<5.48

19.30

<1 
0.50 

0.30
<9 

<20 
<10 
1.72 
<10

3.75

<1

<0.1 
<2 

<0.02 
<1

<10

<0.1 

0.04

< 0.004 

0.10

<1

<0.05 
<5

0.07 
0.07

MPV = insufficient data 

N= 11
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Cr (Chromium) mg/L

17.5 

16.5 

15.5 

14.5 

13.5 

12.5 

11.5

0 
1 
2

: / ^,_ f
;J ^J^" IP J

P^^^^ ^tfp® ***tV
^ AAAiCWftOQ^^^ A ^AA>^^y^f ''^ '

: **^ ~*/^
r

   0 -D-1 -0-2

. Other 3. AA: graphite furnace 

. AA: direct, air 4. ICP 
. AA: direct, nitrous oxide 6. ICP/MS 

N= 1 1 3 26 28 
Minimum = 16.0 17.0 19.0 13.4 11.1 

Maximum = 92.8 17.4 23.0 
Median = 15.0 14.5 

F-pseudosigma = 1.0 1.6
Lab

1 
3 
5 

10
13
16 
18 
19 
23 
26

30.1 
32 
36 
42 
48
50 
59 
68 
69 
70
76 
81 
83 
87 
89
96 
97 

100 
113 
114
118 
126 
127 
131 
134
138 
140 
141 
142 
144
145 
146 
147 
149 
151
154 
158 
180 
183 
190

Rating Z-value 0 1
4 0.00 
0 7.28 
4 0.00 
3 0.90 
3 0.63
3 0.81 
3 -0.81 
2 -1.26 
4 -0.45 
3 0.72
4 0.09 
4 0.18 
3 -0.54 
4 -0.24 
4 -0.18
4 0.09 
4 -0.36 
1 -1.89 
3 0.81 
4 -0.27
2 1.32 
4 0.09 
1 -1.71 
0 18.98 
4 -0.09
3 -0.72 
0 2.16 
3 -0.81 
3 -0.54 
0 3.69
1 1.89 
0 -4.45 < 10 
4 0.09 

NR 
4 -0.35
4 -0.27 
1 1.89 17.0 
1 1.53 
3 -0.90 
4 0.36

NR 
3 -0.63 
4 -0.36 
3 0.99 
3 -0.72
4 -0.09 
2 -1.35 
4 -0.36 
3 -0.63 
2 -1.26

2 3 4
14.9 

23.0 
14.9 

15.9 
15.6
15.8 
14.0 
13.5 

14.4 
15.7

14.3

12.8 
15.8 

14.6

15.0 
13.0 

36.0 
14.8
14.1 
17.3 

14.0 
14.3 

19.0
17.0 

15.0 

14.5
14.6 

16.6 

15.3

14.2 

16.0

14.8 
13.4 

14.5 
14.2 
13.5

19 
13.9 
17.4 
14.6 
0.5

6

15.0 
15.1

14.6 
14.7
15.0 
14.5

16.4

<30

13.9

14.5 

14.1

- -3

Lab
191 
193 
198 
204 
212
213 
215 
217 
221 
227
234 
235 
236 
240 
241
247 
249 
255 
259 
265
273 
277 
283 
284 
287
289 
292 
296 
304 
306
307

~*-^

Rating
4 
4 
1 
3 
4
1 
0 
0 
4 
4
4 
3 
1 
0 
4
1 
4 
4 
4 
0
0 
3 
0 
3 
1
3 
4 
3 
3
0
3

\ -4-6

 f 

MPV= 14.9 
F-pseudosigma = 1.1 

N= 78 
Hu= 15.8 
Hl= 14.3

Z-value 012346
0.00 14.9 

-0.36 14.5 
1.71 16.8 

-0.90 13.9 
0.09 15.0
1.53 16.6 
2.25 17.4 
2.25 17.4 
0.45 15.4 

-0.18 14.7
0.00 14.9 

-0.54 14.3 
-1.71 13.0 
-3.33 11.2 
-0.27 14.6
-1.71 13.0 
0.09 15.0 

-0.45 14.4 
0.27 15.2 
2.97 18.2

-2.16 12.5 
0.54 15.5 

-3.42 11.1 
0.99 16.0 
1.62 16.7
0.99 16.0 
0.09 15.0 

-0.54 14.3 
-0.63 14.2 
70.06 92.8

0.81 15.8
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)~Continued
Cu (Copper)

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

4. 
6.

1
24.0

0.0

ICP 
ICP/MS

9
21.0
29.0
25.0

2.2

21
3.0

32.0
23.8

1.1

37
11.6
40.3
24.3

1.8

20
21.5
25.7
23.6

1.0
Lab Rating Z-value

1
3 
5 

10 
11
13 
16 
18 
19 
23
25 
26 
28 

30.1 
32
36 
40 
42 
45 
48
50 
59 
68 
69 
70
81 
83 
85 
87 
89
96 
97 
100 
107 
113
114 
118 
126 
127 
133
134 
138 
140 
141 
142
144 
145 
146 
147 
151

4 
1 
4 
3 
4
2
3 
3 
2 
4
3 
3 
2 
4 
4
3 
0 
4 
0 
3
4 
2 
3 
NR 
3
0 
4 
4 
3 
3
4 
4 
4 
0 
4
1 
2 
1 
3 
1
4 
3 
1 
3 
1
3 
NR 
NR 
3 
3

-0.20 
2.02 
0.40 
-0.67 
0.27
-1.42 
-0.61 
0.67 
1.15 
0.27
-0.67 
0.67 
-1.15 
0.00 
0.27
-0.67 
-3.37 
-0.22 
3.37 
-0.54
-0.40 
-1.01 
-0.67

0.94
-14.16 
0.00 
0.00 
0.67 
-0.67
-0.34 
0.34 
-0.13 
2.29 
0.34
-2.02 
1.15 
2.02 
-0.74 
1.89
0.01 
0.61 
2.02 
0.54 
-1.69
-0.54

-0.81 
-0.88

27.0 
24.6 

23.0 
24.4
21.9 
23.1 
25.0 
25.7 

24.4
23.0 
25.0 
22.3

23.0 
19.0

29.0

23.0 
<50 

25.4
3.0 

24.0 
24.0 
25.0 

23.0
23.5 
24.5 

23.8 
27.4 

24.5
21.0 

25.7 
27.0 

22.9 
26.8
24.0 
24.9 

27.0 
24.8

23.2 
<28 
<25

23.7

24.0 
24.4

23.7 

23.2
23.4 
22.5

21.5

22.8 
22.7

MPV
F-pseudosigma

N
Hu
Hl

24.0
1.5
88

25.0
23.0

Lab Rating Z-value
154 
158 
180 
190 
191
193 
198 
203 
204 
212
213 
215 
217 
220 
221
224 
227 
234 
235 
236
240 
241 
247 
249 
254
255 
256 
259 
265 
273
274 
277 
283 
284 
287
289 
292 
296 
304 
306

0 
2 
0 
4 
4
2
1 
3 
4 
4
0 
2 
2 
4 
4
0 
4 
4 
3 
2
4 
4 
0 
4 
3
1 
0 
4 
4 
0
0 
3 
0 
4 
3
3 
2 
3 
3 
2

-4.05 
-1.42 
2.09 
0.00 
0.07
1.01 
1.62 
0.67 
0.07 
0.00
5.40 
-1.35 
1.15 
-0.20 
0.00

10.99 
-0.27 
-0.34 
-0.74 
-1.35
-0.20 
-0.34 
5.40 
-0.13 
-0.61
1.62 
-8.09 
0.20 
0.34 
-8.36
-3.53 
0.88 
2.56 
0.00 
0.61
0.67 
1.35 
-0.88 
-0.81 
-1.48

18.0 

24.0

25.5 

25.0

32.0 
22.0

23.7 
24.0

23.8

18.8

24.0 
24.9

26.0 

21.8

21.9 
27.1

26.4

40.3 
23.6 
23.5

22.0
23.7 

32.0 

23.1
26.4 
12.0 
24.3

11.6

25.3 
27.8

24.1

24.1 
24.0

25.7

22.9

23.5

24.5

25.0

22.7 
22.8

307 0.00 24.0
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Table 13. Statistical summary of reported data for standard reference water sample 7-753 (trace constituents)-Continued
Fe (Iron)

95.0

0. Other 
1 . AA: direct, air
3. AA: graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

4 
5
6

2
61.2
82.0

ICP 
DCP
ICP/MS

14
44.5

100.0
78.5

8.5

7
60.0

106.0
80.1

9.0

52
51.0

126.0
74.7

3.1

1 8
80.0 55.4

171.0
98.0
55.7

MPV =
F-pseudosigma =

N =
Hu =
Hl =

75.0
5.9
84

79.7
71.8

Lab Rating Z-value
1
3
5 

10 
13
16 
18 
19 
21 
23
24 
25 
26 
28 

30.1
30.2 
33 
36 
40 
42
43 
45 
48 
50 
59
68 
69 
70 
81 
83
87 
89 
91 
96 
97
100 
107 
109 
113 
126
127 
131 
133 
134 
138
140 
141 
142 
144 
145

4 
2 
4 
4 
2
4 
4 
4 
2 
4
4 
0 
4 
2 
NR
0 
3 
3
4 
4
4 
1 
4 
2 
0
4 
0 
4 
1 
3
0 
3 
4 
2 
2
4 
0 
1 
4 
0
4 
0 
3 
4 
3
4 
0 
4 
3 
4

-0.05 
1.37 
0.34 
0.34 
-1.26
-0.39 
-0.34 
0.10 
1.20 
-0.24
0.20 
-2.56 
0.00
-1.14

16.39 
0.85 
-0.85 
0.00 
0.32
0.34 
-1.71 
-0.17 
-1.23 
13.15
0.17 
3.24 
0.17 
-1.54 
-0.51
2.39 
0.87 
0.00 
1.20 
1.30
-0.41 
5.29 
1.71 
-0.05 
4.27
-0.15 
-2.60 
0.77 
-0.33 
-0.53
0.17 
8.71 
0.00 
-0.60 
-0.17

74.7 
83.0 
77.0 

77.0 
67.6
72.7 
73.0 
75.6 

82.0 
73.6

76.2 
60.0 
75.0 
68.3 

<200

70.0 
75.0 
76.9
77.0 

65.0

76.0 
94.0 

76.0 
66.0 
72.0

89.0 
80.1 

75.0 
82.0 

82.6
72.6 

106.0 
85.0 

74.7 
100.0

74.1

79.5 
73.1 
71.9

76.0 
126.0 
75.0 

71.5 
74.0

171.0 
80.0

74.0 
67.8 

152.0

59.8

Lab Rating Z-value
146 
151 
154 
158 
180
190 
198 
203 
204 
212
213 
215 
218 
220 
224
227 
234 
236 
240
241
247 
249 
254 
255 
256
259 
265 
273 
274 
277
283 
284 
287 
292 
296

4 
0 
4 
2 
4
4 
3 
3 
0 
NR
0 
3 
3 
3 
0
4 
4 
3 
4 
0
0 
2 
4 
4 
2
4 
2 
4 
2 
2
4 
0 
4 
4 
0

0.34 
-3.35 
-0.09 
-1.08 
-0.12
0.26 76.5 
0.84 
0.65 80.0 
-5.21 44.5

-2.56 
0.51 
-0.85 
-0.56 
-2.07
-0.02 
-0.41 
-0.51 
-0.03 
8.71
-4.10 
1.20 
0.14 
0.02
-1.37
0.17 
1.20 
-0.09 
-1.07 
-1.37
0.26 
-2.36 61.2 
-0.34 73.0 
0.34 
8.03

77.0 
55.4 

74.5 
68.7 
74.3

79.9 

<100
60.0 

78.0 
70.0 
71.7 
62.9
74.9 
72.6 
72.0 
74.8 

126.0
51.0 

82.0 
75.8 
75.1 
67.0
76.0 
82.0 
74.5 

68.8 
67.0
76.5

77.0 
122.0

307 0.85 80.0
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
K (Potassium) mg/L

12

0. Other 
1. AA: direct, air
4. ICP

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

5. 
6.

DCP 
ICP/MS

12. Flame emission
3

1.32
2.00

24
1.17
2.41
1.60
0.07

41
1.00
2.18
1.58
0.12

1 7
1.62 1.12

1.67
1.60
0.09

4
1.56
1.85

Lab Rating Z-value 12
1
3 
5

11 
13
16 
18 
23 
24 
25
28 
32 
33 
36 
40
42 
43 
45 
48 
50
51 
59 
64 
68 
69
70 
81 
85 
87 
89
100 
107 
109 
113 
127
131 
134 
138 
140 
141
142 
145 
146 
149 
154
158 
180 
183 
190 
191

3 
3 
2 
1 
4
1 
3 
0 
1 
3
3 
3 
4 
4 
4
4 
3 
4 
3 
3
4 
2 
4 
4 
4
4 
0 
4 
0 
2
4 
4 
4 
3 
3
4 
4 
4 
4 
0
3 
2 
4 
4 
0
0 
2 
4 
3 
4

-0.54 
0.90 
1.26 
-1.62 
0.09
1.53 
0.72 
-2.52 
-1.98 
0.72
-0.63 
0.54 
0.18 
0.00 
-0.18
0.50 
-0.90 
-0.18 
0.63 
-0.72
-0.36 
-1.08 
0.27 
0.18 
0.36
0.45 
2.43 
0.18 
-3.24 
-1.44
-0.18 
0.00 
-0.27 
0.63 
0.81
0.00 
0.22 
-0.18 
-0.45 
-2.07
-0.81 
-1.44 
0.36 
0.00 
4.50
-5.40 
-1.17 
0.00 
-0.63 
-0.09

1.54

1.60

1.58

1.63

1.62 
1.24 
1.44

1.60 
1.57

1.69

1.62 

1.55

1.60

1.60 
1.53

1.70 
1.74 
1.42 
1.61
1.77 
1.68 
1.32 
1.38 
1.68
1.53 

1.66 
1.62

1.58
1.66 
1.50

1.67 
1.52

1.56 
1.48

1.62 
1.64

1.65 
1.87

1.58 

1.67

1.60 

1.58 

1.37
1.51 
1.44 
1.64

2.10
1.00 
1.47

1.59

MPV =
F-pseudosigma =

N =
Hu =
Hl =

1.60
0.11

80
1.66
1.51

Lab Rating Z-value 6 12
193 
198 
203 
204 
209
212 
218 
221 
224 
227
234 
236 
240 
241 
247
249 
254 
255 
256 
259
265 
268 
273 
274 
277
283 
284 
287 
292 
296

3 
4 
4 
3 
0
NR 
0 
4 
3 
3
3 
3 
4 
3 
4
0 
1 
4 
0 
4
4 
0 
2 
0 
0
3 
0 
0 
3 
0

0.54 
0.45 
0.00 
0.54 
-3.87

5.24 
-0.36 
0.54 
-0.63
-0.63 
-0.81 
-0.27 
-0.90 
-0.45
3.60 
-1.89 
0.18 
-2.52 
0.00
0.45 
4.32 
-1.08 
2.25 
-3.60
0.72 
2.37 
7.28 
-0.90 
-4.32

1.66 
1.65 
1.60

1.17

1.56

1.50

2.00 

1.32

2.08

1.86 
2.41 
1.50

1.66

<5 
2.18

1.66 
1.53
1.53 
1.51 
1.57

1.55

1.39 
1.62

1.60
1.65

1.48 
1.85 

1.20
1.68 

1.12
304 0.45 1.65
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Li (Lithium)

65.0

1. AA: direct, air 
4. ICP
6. ICP/MS

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

7.

2
53.4
55.0

Ion chromatography

20
5.5

77.0
53.6

4.5

10
48.9
59.9
53.5

2.9

1
40.0

MPV =
F-pseudosigma =

N =
Hu =
Hl =

53.4
3.6
33

56.2
51.4

Lab Rating Z-value
1 
3 
5 

11 
16
25 
26 

30.1 
32 
50
68 
69 
100 
109 
127
131 
134 
142 
145 
147
151 
217 
220 
234 
236
247 
254 
256 
265 
273
283 
289 
296

4 
0 
3 
0 
1
4 
2 
2 
3 
4
0 
4 
4 
4 
4
1 
4 
3 
3 
4
3 
3 
4 
4 
3
0 
3 
0 
2 
3
0 
4 
4

0.33 
4.10 
-0.56 
-3.49 
1.66
0.17 
1.12 
-1.27 
0.73 
-0.26
6.63 
0.45 
-0.17 
0.00 
0.50
1.82 
-0.06 
-0.73 
-0.68 
-0.31
-0.54 
0.78 
-0.34 
0.14 
-0.68
2.41 
0.92 
-3.77 
1.01 
-0.68

-13.46 
0.17 
-0.12

54.6 
68.0 
51.4 
41.0 
59.3
54.0 
57.4

77.0 
55.0 

52.8 
53.4 

55.2

53.2 
50.8 
51.0

52.2 
53.9 
51.0
62.0 
56.7

51.0
5.5

48.9 
56.0 
52.5

59.9 

52.3
51.5 
56.2

40.0 
57.0

54.0 
53.0
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituentsj-Continued
Mg (Magnesium) mg/L

9.40 

9.20 

9.00 

8.80 

8.60 

8.40 

8.20 

8.00 

7.80

0 
1 
2

_

-

-

-

'-I

& yJ^ -f-

_rrmP^ ^^^^^^^^ <r
-_ ..rEi ^ A*/^&$00^l^^vwvv^ 4_^^ j^^ -£

cd ~*

^0 -D-1 -0-2

. Other 4. ICP 

. AA: direct, air 5. DCP 
. AA: direct, nitrous oxide 6. ICP/MS 

N= 4 26 1 54 1 9 
Minimum = 8.00 8.00 8.67 8.10 8.94 8.33 

Maximum = 17.66 9.13 9.43 9.61 
Median = 8.55 8.76 8.94 

F-pseudosigma = 0.32 0.22 0.37
Lab Rating Z-value 012456

1 4 -0.30 8.59 
31 1.56 9.40 
5 3 -0.67 8.43 

11 4 -0.09 8.68 
13 1 1.63 9.43
16 4 -0.21 8.63 
18 4 -0.30 8.59 
23 4 0.25 8.83 
24 4 -0.14 8.66 
25 4 0.44 8.91
28 4 0.41 8.90 

30.1 4 -0.02 8.71 
30.2 4 0.18 8.80 

32 2 1.33 9.30 
33 4 0.50 8.94
36 2 -1.42 8.10 
40 4 0.09 8.76 
42 4 0.23 8.82 
43 4 -0.28 8.60 
45 3 0.94 9.13
48 1 1.63 9.43 
50 4 0.21 8.81 
51 4 0.23 8.82 
59 4 0.02 8.73 
64 3 -0.55 8.48
68 3 0.62 8.99 
69 3 -0.76 8.39 
70 4 0.16 8.79 
76 4 0.30 8.85 
81 4 -0.09 8.68
83 4 -0.32 8.58 
84 4 -0.28 8.60 
85 3 -0.53 8.49 
87 2 -1.01 8.28 
89 4 0.02 8.73

100 4 0.32 8.86 
107 4 -0.28 8.60 
109 4 -0.11 8.67 
110 4 -0.28 8.60 
113 3 0.60 8.98
121 4 0.18 8.80 
127 4 -0.41 8.54 
131 4 -0.28 8.60 
133 4 -0.50 8.50 
134 4 -0.16 8.65

-0-4 -^r-5 -*-6

MPV = 8.72 
F-pseudosigma = 0.30 ** 
Rating Criterion = 0.44 

N= 95 
Hu = 8.91 
HI = 8.50

Lab Rating Z-value 01245
145 4 -0.09 8.68 
146 4 -0.02 8.71 
147 4 0.41 8.90 
149 4 -0.50 8.50 
154 3 -0.96 8.30

6

158 4 0.18 8.80 
180 4 0.37 8.88 
183 4 -0.11 8.67 
190 1 -1.61 8.02 
191 4 0.50 8.94
193 3 -0.73 8.40 
198 4 0.48 8.93 
203 2 -1.10 8.24 
204 4 0.05 8.74 
212 4 0.18 8.80
215 4 0.41 8.90 
217 4 0.50 8.94 
218 3 0.90 9.11 
220 4 -0.28 8.60 
221 3 -0.94 8.31
224 3 -0.62 8.45 
227 3 0.92 9.12 
234 4 -0.23 8.62 
235 3 -0.89 8.33 
236 4 0.00 8.72
240 3 -0.73 8.40 
241 3 -0.96 8.30 
247 3 -0.64 8.44 
254 3 0.71 9.03 
255 4 0.23 8.82
256 3 -0.69 8.42 
258 0 4.29 10.59 
259 4 0.41 8.90 
265 3 0.64 9.00 
268 2 -1.19 8.20
273 3 0.55 8.96 
274 0 20.50 17.66 
277 4 -0.50 8.50 
283 3 0.96 9.14 
284 1 -1.65 8.00
287 3 0.57 8.97 
289 0 2.04 9.61 
292 1 -1.65 8.00 
296 3 0.87 9.10 
307 3 0.64 9.00

138 4 0.07 8.75 
140 4 0.18 8.80 
141 2 -1.22 8.19 
142 4 -0.05 8.70 
144 3 -0.73 8.40
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Mn (Manganese)

79.5 

74.5 

69.5 

64.5

0 
1
3

/~~~Jt~~ ~~f ' ~ ~ '"

 TO ......................j!^»............_........m ^

Jd A" r"""""" """^'"^

jr / __^»«*r: t^A&t'P; _^________^_^.ipp_________________________________^ppr___^

: I I / *

-^0 -n-1 -0-3

. Other 4. ICP 

. AA: direct, air 5. DCP 
. AA: graphite furnace 6. ICP/MS 

N= 1 12 10 51 1 18 
Minimum = 68.8 50.0 6.3 59.1 80.0 66.9 

Maximum = 80.0 84.5 82.7 79.4 
Median = 75.2 73.8 75.2 72.5 

F-pseudosigma = 4.1 20.0 2.7 2.2
Lab

1 
3 
5 

10 
11
13 
16 
18 
19 
23
24 
25 
26 

30.1 
32
33 
36 
40 
42 
43
45 
48 
50 
59 
68
69 
70 
76 
81 
83
84 
87 
89 
91 
96
97 

100 
107 
109 
113
118 
121 
126 
127 
131
134 
138 
140 
141 
142

Rating Z-value 013456
3 -0.52 72.5 
0 2.03 82.0 
4 0.07 74.7 
2 1.49 80.0 
4 0.42 76.0
2 1.14 78.7 
3 -0.74 71.7 
4 0.15 75.0 
4 0.47 76.2 
1 1.92 81.6
4 0.31 75.6 
4 0.42 76.0 
4 0.34 75.7 
4 -0.39 73.0 
4 0.42 76.0
2 1.49 80.0 
2 -1.36 69.4 
3 -0.66 72.0 
4 0.37 75.8 
4 0.42 76.0
4 0.42 76.0 
1 -1.73 68.0 
3 -0.66 72.0 
2 -1.46 69.0 
2 1.36 79.5
3 -0.93 71.0 
4 0.17 75.1 
4 0.30 75.6 
2 -1.46 69.0 
4 -0.39 73.0
0 -4.20 58.8 
3 -0.66 72.0 
3 -0.85 71.3 
3 0.60 76.7 
2 1.49 80.0
3 0.58 76.6 
3 -0.52 72.5 
0 -6.57 50.0 
4 0.00 74.5 
4 -0.01 74.4
3 0.50 76.3 
3 0.69 77.0 
3 0.69 77.0 
3 -0.82 71.4 
0 -2.03 66.9
4 0.43 76.0 
4 0.20 75.2 
4 -0.39 73.0 
3 -0.93 71.0 
4 -0.39 73.0

-0-4 -^5 -«-6

MPV = 74.5 
F-pseudosigma = 3.3 
Rating Criterion = 3.7 

N= 93 
Hu = 76.3 
Hl= 71.8

Lab Rating Z-value 0 1 3
145 4 0.15 
146 3 0.77 
147 3 -0.66 
151 2 -1.20 
154 3 -0.98
158 4 -0.26 
180 3 0.55 
190 0 2.70 84.5 
191 4 0.42 
198 0 2.19
203 4 0.42 76.0 
204 3 -0.71 
212 4 -0.39 
215 4 0.42 
217 2 1.33
218 2 1.18 
220 3 -0.63 
221 3 0.69 77.0 
224 0 -4.12 
227 4 0.23
234 4 -0.42 
235 0 -18.30 6.3 
236 3 -0.66 
240 4 -0.23 
241 4 -0.36
247 4 -0.12 
249 0 -6.57 50.0 
254 4 -0.39 
255 3 0.74 
256 2 -1.20
259 3 0.60 
265 4 0.42 
273 4 0.20 
274 0 -11.45 31.8 
277 0 -3.02
283 0 2.22 
284 1 -1.52 68.8 
287 3 0.69 77.0 
289 4 -0.12 
292 3 0.95
296 3 -0.55 
304 3 -0.93 
307 2 -1.20 70.0

** 

4 5 6
75.0 
77.3 

72.0 
70.0 

70.8
73.5 
76.5

76.0 
82.6

71.8 
73.0 

76.0 
79.4

78.9 
72.1

59.1 
75.3
72.9

72.0 
73.6 

73.1
74.0

73.0 
77.2 
70.0
76.7 
76.0 
75.2

63.2
82.7

74.0 
78.0

72.4 
71.0
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Mo (Molybdenum) f.ig/L

170 - ~2

1 50 -  ».»»«» »       .»«./....................... .

140 - /

-ton '

0. Other 
3. AA: graphite furnace 
4. ICP 

N = 

Minimum = 
Maximum = 

Median = 
F-pseudosigma =

Lab Rating Z-value
1 4 0.12 
3 3 0.86 
5 2 1.10 

11 4 0.00 
13 2 1.10
16 4 0.12 
18 0 -9.44 
23 3 0.74 
24 3 0.61 
26 3 0.74

30.1 2 1.08 
32 2 1.10 
36 2 -1.35 
40 4 -0.49 
42 3 0.70
48 3 0.74 
50 3 0.74 
68 0 -3.07 
70 4 -0.49 
87 0 4.29
97 3 -0.98 

100 3 -0.61 
109 0 -2.27 
127 2 1.35 
131 4 -0.12
134 4 0.07 
138 4 0.00 
141 2 -1.23 
142 3 0.74 
145 4 0.49
146 3 0.61 
147 3 -0.61 
151 3 0.74 
154 4 -0.12 
180 4 0.49
198 1 1.59 
215 4 0.00 
217 1 1.59 
220 4 -0.27 
221 0 -17.00
234 2 -1.23 
235 4 0.25 
236 2 -1.23 
240 4 -0.25 
241 4 0.12
247 2 -1.47 
249 4 0.12 
255 4 0.00 
256 3 -0.61 
259 3 0.88

J**

pO<XX>

6. ICP/MS

1 7 
17 15 

189 
146 
62

0 3

189
146

136 
165

15

155

^y^^XH^
^^o^ooooW^^ ^^
^^^                                                                           .       ..  .......   .    . ...........^i^-^..

   0 -B-3 -0-4 -4-6

F-pseudc 
32 18 
77 148 

167 167 
154 158 

7 6
46 Lab Rating Z-value 0

155 265 3 -0.74 
161 283 3 -0.61 
163 284 0 -16.80 17 
154 289 3 0.61 
163 292 4 0.00
155 296 4 -0.25 
77 304 4 -0.25 

160 307 0 -16.91 
159 
160

163 
163 

143 
150 

160
160 
160 

129 
150

149 

153
155 
154 
144 

160 
158
159 

149 
160 

153 
158
167 
154 

167 
152

144 
156 

144 
152 

155
142

154 
149 
161

w* A * * Av^r^r.............^^^McZZ........
RP****              

MPV= 154 
sigma = 8 

N= 58 
Hu= 160 
Hl= 149

346
148 
149

159 
154

152 
152 

16
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituentsj-Continued
Na (Sodium) mg/L

30.5 

29.5 

28.5 

27.5 

26.5 

25.5

0 
1 
4

j ___________ _.. _________ _ _________ + ____ f_\a...__________j___ _____ ______ ̂ ^£ ./ r
i-mrl

r-P-*__JCP^ JKT^ ^^............ ....... 

A 4*  
:."...............,,jrd±^........................................-..................^^^ ^^»v 4 ^

. Other 

. AA: direct, air 

. ICP 
N = 

Minimum = 
Maximum = 

Median = 
F-pseudosigma =

Lab
1 
3 
5 

11 
13
16 
18 
23 
24 
25
28 

30.1 
30.2 

32 
33
36 
40 
42 
43 
45
48 
50 
51 
59 
64
68 
69 
70 
81 
83
84 
85 
87 
89 
97

100 
107 
109 
113 
118
121 
127 
131 
134 
138
140 
141 
142 
145 
146

Rating Z-value
4 -0.05 
2 -1.09 
4 0.09 
2 -1.37 
4 0.16
4 -0.46 
4 -0.32 
0 -9.19 
4 -0.25 
3 0.86
4 -0.46 
0 2.26 
4 0.44 
4 0.02 
4 -0.05
0 -2.07 
4 -0.05 
2 -1.35 
4 -0.46 
3 0.51
2 1.21 
4 -0.12 
3 -0.74 
3 0.58 
4 -0.05
2 1.49 
3 -0.60 
4 0.30 
4 0.30 
4 0.10
3 0.58 
4 -0.39 
4 -0.32 
4 0.09 
4 -0.05
4 0.23 
2 -1.02 
4 -0.02 
4 0.37 
0 21.86
4 -0.12 
3 0.79 
4 -0.46 
3 0.62 
4 0.09
4 -0.05 
2 -1.09 
3 -0.88 
4 -0.25 
3 -0.60

   0 -D-1 -0-4 -n£-5 -*-6 -«-12

5. DCP 
6. ICP/MS 
12. Flame emission 

3 23 50 1 9 6 
28.4 27.2 15.5 28.6 28.0 27.6 
31.6 60.0 31.1 31.1 33.3 

28.6 28.5 29.3 
0.9 1.1 0.5

0 1

29.4

28.6

28.1 
28.2 
28.8 
28.6

27.2 
28.6

60.0

29.6

28.6

4 5 6 12
28.6 
27.1 
28.8 
26.7 
28.9
28.0 
28.2 
15.5 
28.3 
29.9
28.0 

31.9 
29.3 
28.7 

28.6
25.7 
28.6 
26.7 
28.0

30.4 
28.5 

27.6 
29.5

30.8 
27.8 

29.1 
29.1 
28.8

29.5

29.0 

29.2

28.5 
29.8 

28.0

28.8

27.1 
27.4 
28.3 
27.8

MPV = 
F-pseudosigma = 
Rating Criterion = 

N = 
Hu = 
Hl =

Lab Rating Z-value 0 1
149 4 0.23 
154 3 -0.81 
158 2 -1.44 
180 3 0.51 
183 4 0.03
190 4 -0.46 
191 4 0.37 
193 3 -0.60 
198 3 0.86 
203 3 -0.78
204 4 0.02 
209 4 0.09 
212 4 -0.18 
215 3 0.72 
217 4 0.09
218 1 1.66 
220 4 -0.16 
221 3 0.51 
224 3 -0.70 
227 4 -0.32
234 4 -0.12 
236 4 -0.28 
240 3 -0.95 
241 4 -0.12 
247 3 -0.81

29.0 

28.7
28.0 

27.8 

27.5

28.8

29.4

28.5

249 0 2.05 31.6 
254 2 1.07 
255 4 0.30 
256 4 -0.21 28.4 
259 4 0.02
265 3 0.58 
268 3 0.65 
273 4 0.09 
274 0 3.25 
277 0 -4.37

29.6

283 4 0.44 
284 1 1.67 31.1 
287 2 1.21 30.4 
289 1 1.70 
292 3 -0.88 27.4
296 3 0.51 
307 3 0.93 30.0

28.7 
1.0 
 | 4 **
92 

29.4 
28.0

4 5 6 12

27.5 
26.6 
29.4

29.2 

29.9

28.7

28.4 
29.7 

28.8
31.1 
28.4

27.7 
28.2
28.5 
28.3 
27.3

27.5

30.2 
29.1

28.7
29.5

28.8 
33.3 

22.4
29.3 

31.1

29.4
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)~Continued
Ni (Nickel)

0. Other 
1 . AA: direct, air
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. ICP 
6. ICP/MS

1 7
28.0 22.0

51.0
34.0

7.1

16
29.6
38.0
31.7

2.6

39
18.7
39.0
32.5

2.0

21
29.1
44.4
32.0

1.1
Lab Rating Z-value

1 
3 
5 

11 
13
16 
18 
19 
23 
24
25 
26 
28 

30.1 
32
36 
40 
42 
48 
50
59 
68 
69 
70 
76
83 
87 
89 
96 
97
100 
113 
114 
118 
126
127 
133 
134 
138 
140
141 
142 
144 
145 
146
147 
149 
151 
154 
158

4 
0 
0 
2 
4
1 
4 
4 
2 
4
0 
3 
3 
4 
3
4 
2 
3 
4 
4
3 
2 
NR 
NR 
4
2 
0 
2 
4 
0
0 
3 
1 
3 
3
3 
0 
4 
2 
3
4 
2 
4 
4 
3
3 
0 
3 
3 
4

-0.48 
2.31 
2.70 
1.40 
0.29
-1.73 
-0.09 
-0.09 
-1.25 
0.15
-2.98 
-0.58 
-0.72 
-0.09 
0.63
-0.33 
-1.06 
0.51 
-0.19 
-0.29
-0.53 
-1.20

0.11
-1.06 
-4.91 
1.01 
0.34 
2.70
2.36 
-0.53 
-2.02 
-0.96 
-0.96
-0.96 
-6.50 
0.00 
1.11 
0.87
-0.09 
-1.49 
0.48 
0.39 
0.63
-0.86 
2.80 
-0.67 
-0.86 
-0.24

29.6

31.0

<50

22.0 
34.3 
32.9 
37.8

28.0 
30.2 
30.2
30.2 

34.0

33.2

38.0

37.0 
37.8 
35.1 
32.8
28.6 
32.0 
32.0

32.5
26.0 

30.7

31.5 
30.0

29.7 

<50

30.0

37.1 
31.1

18.7 
32.2 
34.5

32.0

33.0 
33.5

30.4 
31.7

31.2

32.0 
33.5

33.3 
31.8 
31.6
31.1 

32.4

29.1

30.4 

30.8

MPV =
F-pseudosigma =

N =
Hu =
Hl =

32.2
2.1
84

33.7
30.9

Lab Rating Z-value 0 1
180 
183 
190 
191 
193
198 
204 
212 
213 
215
217 
220 
221 
227 
234
235 
236 
240 
241 
247
249 
254 
255 
256 
259
265 
273 
277 
283 
284
287 
289 
292 
296 
304
306 
307

4 
4 
2 
4 
4
4 
4 
4 
4 
0
0 
0 
4 
4 
3
4 
4 
3 
4
1
3 
4 
4 
NR 
4
3 
0 
3 
3
1
3 
3 
0 
3 
4
0 
3

-0.05 
-0.50 
1.26 
0.20 
0.20
0.15 
-0.29 
-0.09 
0.00 
3.28
5.88 
9.06 
0.10 
0.48 
0.53
0.24 
0.39 
0.82 
-0.09 
1.83
-0.96 
0.44 
-0.05

0.34
0.87 
2.46 
-0.86 
0.53 
-2.02 28.0
0.87 
0.87 
3.28 
-0.67 
-0.09
6.55 
-0.58

32.1 
31.2 
34.8 

32.6 
32.6

32.5 
31.6 
32.0 

32.2 
39.0

44.4 
51.0 

32.4 
33.2 
33.3

32.7 
33.0 
33.9 

32.0 
36.0

30.2 
33.1 
32.1 
<30 
32.9
34.0 
37.3 
30.4 

33.3

34.0 
34.0 

39.0 
30.8 
32.0

45.8 
31.0
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Table 13. Statistical summary of reported data for standard reference watersample T-153 (trace constituents)~Continued
Pb (Lead)

55.0

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

4. ICP 
6. ICP/MS

1 3
45.0 46.0

59.7

41
4.0

100.4
45.9
4.2

21
37.2
58.0
47.0

2.1

22
35.0
49.9
46.1
2.0

Lab Rating Z-value
1
3 
5 
10 
11
13 
16 
18 
19 
23
24 
26 

30.1 
32 
34
36 
40 
42 
45 
48
50 
59 
68 
69 
70
76 
81 
84 
87 
89
96 
97 
100 
107 
109
113 
114 
118 
126 
127
131 
133 
134 
138 
140
141 
142 
144 
145 
146

4 
0 
1 
3 
4
4 
0 
4 
4 
1
4 
2
4 
4 
1
2
4 
2 
2
4
3 
3 
0 
3 
3
4 
3 
0 
3 
4
0 
2 
2
0 
0
4 
3 
1 
4 
3
0 
3
4 
4 
4
4 
3 
3 
NR
4

0.07 
3.88 
-1.78 
-0.62 
0.43
0.13 
3.88 
-0.39 
-0.13 
1.58
-0.03 
1.05 
-0.39 
-0.06 
-1.94
-1.05 
0.26 
1.21 
-1.12 
0.36
-0.52 
0.86 
3.36 
-0.72 
0.76
0.00 
-0.72 
-2.76 
0.92 
0.03

17.83 
1.12 
1.19 
-2.56 
-2.96
0.50 
0.59 
1.91 
0.30 
0.69
-3.68 
0.69 
-0.23 
0.33 
-0.06
0.40 
-0.69 
-0.62

-0.16

40.8 
44.3

46.6 

45.0

49.4 

40.3

42.8

56.4 
44.0 
48.5

44.0 
37.8 
49.0 
46.3
100.4 
49.6 
49.8 
38.4 
37.2
47.7 

48.0 
52.0 
47.1 
48.3

46.0

44.3

58.0 

47.5

58.0

45.8 
51.0
46.1

43.0 
47.0

48.3 
45.5 
47.2

47.4

<84 
45.7

46.4

45.0 
46.0

49.9 

47.3
44.6 
48.8

46.2

35.0

44.1

MPV =
F-pseudosigma =

N =
Hu =
Hl =

46.2
3.0
88

48.2
44.1

Lab Rating Z-value
147 
149 
151 
154 
158
180 
183 
190 
191 
193
198 
204 
212 
213 
215
217 
221 
224 
227 
234
235 
236 
240 
241 
247
249 
255 
256 
259 
265
273 
274 
283 
284 
287
289 
296 
304 
306 
307

3 
0 
3 
4 
0
0 
3 
3 
4 
2
3
4 
4 
3 
1
2
3 
0 
1
4
4 
4 
3 
2 
NR
1 
4 
4 
4 
4
4 
0 
3 
4 
2
4 
3 
4 
0 
2

0.56 
-13.88 
-0.62 
-0.10 
-4.51
-2.96 
0.53 
-0.72 
-0.23 
1.45
0.63 
-0.23 
0.26 
0.66 
1.58
-1.05 
-0.82 
12.85 
-1.68 
0.23
-0.26 
0.26 
0.86 
-1.38

-1.51 
0.43 
-0.39 
-0.29 
0.26
0.00 
-4.99 
0.99 
-0.39 45.0 
-1.15
0.26 
-0.69 
0.10 
4.44 
-1.25

4.0

45.9 
32.5

37.2 
47.8 
44.0

50.6
48.1

48.2 
51.0

43.7 
85.3 

41.1 
46.9
45.4 

47.0 
48.8

<50
41.6 
47.5 

45.0 
45.3

46.2 
31.0

42.7

59.7 
42.4

47.9 

44.3

45.5

45.5 
47.0

43.0

42.0

47.0

49.2

47.0 
44.1 
46.5
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Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Sb (Antimony)

32.0 

30.0 

28.0 

26.0 

24.0 

22.0 

20.0 

18.0

0 
3 
4

-; » I
m*** ^*/> ^+++**^

m ^pam. +.tf^*Ĵ ^ ^A A A^^HHt^

^t*  .+/*^* *J**^*
^^^^^ ^

: **^ I

. Other 

. AA: graphite furnace 

. ICP 
N = 

Minimum = 
Maximum = 

Median = 
F-pseudosigma =

Lab
1 
3 
5 

11 
13
16 
18 
23 
32 
36
40 
42 
48 
50 
59
69 
70 
76 
89 
96
97 

100 
113 
127 
134
138 
141 
142 
144 
146
147 
149 
151 
154 
180
193 
198 
204 
212 
215
217 
234 
235 
236 
240
241 
247 
255 
256 
265

Rating Z-value
3 0.76 
4 -0.28 
3 -0.68 
4 -0.04 
3 -1.00
0 2.56 
3 -0.96 
2 1.32 
3 -0.84 
4 -0.28
4 -0.28 
3 0.70 
4 0.20 
4 0.44 
4 -0.28
3 -0.96 
4 -0.28 
4 0.46 
2 -1.20 
3 0.84
3 -0.68 
2 1.12 
4 0.44 
2 -1.40 
4 -0.18
4 0.00 
3 0.52 
2 1.48 
0 -2.24 
3 -0.96
4 0.04 
1 -1.88 
4 0.48 
3 -0.80 

NR
4 -0.12 
3 1.00 
1 1.96 
4 0.12 
2 -1.48
4 0.12 
3 0.84 
2 1.16 
0 -7.47 
1 -1.52
3 0.84 
2 -1.08 
2 1.48 
3 0.52 
4 0.12

6. ICP/MS

1 17 
27.0 20.1 

28.5 
23.7 

2.0
0 3

23.2

23.3

23.3 
25.0

22.7 
27.8
24.0 
28.5

22.2 
25.3

20.1

21.0 

23.7

25.4 
28.2

22.0

    0 -B-3 -0-4 -«-6

MPV= 25.7 
F-pseudosigma = 2.5 

17 20 N= 55 
7.0 23.6 Hu= 27.2 

32.1 43.0 Hl= 23.9 
25.6 26.5 

2.2 1.5
46 Lab Rating Z-value 0346

27.6 283 4 -0.20 25.2 
25.0 284 3 0.52 27.0 
24.0 289 0 6.91 43.0 
25.6 292 3 0.52 27.0 

296 4 -0.20 25.2
32.1 304 4 -0.04 25.6

29.0 
23.6 

25.0
25.0 

27.5 
26.2 
26.8 
25.0

26.9

26.8

25.7 
27.0 

29.4

23.3
25.8 

26.9 

<46.1

30.6 
26.0

26.0 
27.8 

28.6 
7.0 

21.9
27.8 

23.0 
29.4 
27.0 

26.0

68



Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Se (Selenium) (.ig/L

0. Other 
3. AA: graphite furnace
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS 
11.AA: hydride NaBH4

1 33
12.0 3.2

16.5
8.6
0.7

10
1.3

68.0
9.0
2.9

19
8.0

41.0
9.6
0.9

5
5.4

900.0

Lab Rating Z-value 11na
1
3 
5 

10 
13
18 
23 
26 

30.1 
32
34 
36 
40 
42 
45
48 
50 
59 
68 
69
70 
81 
85 
87 
89
96 
97 
100 
107 
109
113 
127 
131 
133 
134
138 
141 
142 
144 
146
149 
151 
154 
180 
190
191 
193 
198 
204 
212

4 
2 
3 
4
1
3 
0 
4 
3 
4
1 
4 
2 
1 
2
4 
4 
3 
NR 
4
4 
0 
2 
0 
0
4 
4 
4 
4 
2
3 
2 
0 
4 
3
4 
3 
2 
3 
NR
3 
4 
4 
NR 
4
2 
4 
4 
3 
4

-0.30 
-1.50 
-0.81 
0.00 
-1.58
0.68 
4.51 
0.11 
0.75 
0.15
-1.55 
0.00 
-1.50 
1.65 
-1.07
-0.08 
0.00 
0.74 
-5.79 
-0.23
0.19 
-2.10 
1.50 

669.62 
-2.68
0.02 
-0.48 
0.02 
-0.08 
-1.26
-0.67 
-1.10 
24.05 
-0.30 
-0.73
-0.08 
-0.75 
1.50 
-0.53

-0.75 
0.45 
-0.15

-0.29
1.43 
-0.08 
-0.08 
-0.75 
0.15

8.6 

7.9 

6.9
9.9

6.9 

7.6

8.7
9.3 
6.2

9.0 
8.4 
9.0 
8.9 
7.3
8.1 
7.5

8.6 
8.0

8.3

8.0 

8.8 

8.6

8.9 
8.9

7.0 

9.0

15.0 
9.2 

10.0 
9.2

9.0 
7.0 

11.2

8.9 
9.0 

10.0

11.0 
900.0 

5.4

41.0

8.9 
8.0 

11.0

9.6 

<70

10.9

8.0 
9.2

MPV =
F-pseudosigma =

N =
Hu =
Hl =

9.0
1.3
68

10.0
8.2

Lab Rating Z-value 11na
215 
217 
220 
221 
227
234 
235 
236 
240 
241
247 
249 
255 
259 
265
283 
284 
289 
292 
296
304 
307

0 
4 
4 
3 
2
4 
2 
NR 
0 
2
0 
0 
4 
2 
4
4 
0 
3 
3 
4
3
1

5.64 
0.00 
-0.30 
0.51 
1.43
0.22 
1.20

-5.79 
1.05

44.34 
-4.36 
-0.06 
1.05 
0.38
-0.15 
2.25 
0.75 
0.75 
-0.45
0.75 
2.03

16.5

8.6 
9.7 

10.9
9.3 

10.6 
<20 
1.3

68.0 
3.2 
8.9 

10.4

12.0 

10.0

11.7

9.0

10.4

9.5
8.8 

10.0 

8.4
10.0

69



Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituentsj-Continued
Si02 (Silica) mg/L

-X-22

0. Other 
2. AA: direct, nitrous oxide
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.

ICP 
ICP/MS

22. Colorimetric
2

5.28
6.64

1 1 30
5.60 6.10 2.54

14.24
5.72
0.22

4
5.80
5.90

14
2.50
7.71
5.79
0.36

Lab Rating Z-value 22
1 
3 
5 

13 
16
24 
25 
32 
33 
36
40 
42 
43 
50 
59
64 
70 
83 
87 
89
97 
100 
110 
118 
121
127 
131 
134 
140 
142
145 
147 
190 
191 
203
212 
215 
217 
234 
236
240 
241 
247 
249 
254
256 
259 
265 
273 
274

3 
2 
4 
3 
0
4 
0 
4 
1 
4
3
4 
4 
4 
2
2 
4 
3 
4 
3
3
4 
0 
4 
4
2 
4 
4 
3 
3
4 
4 
0 
4 
4
4 
0 
4 
4 
0
4 
3 
0 
2 
4
0 
4 
1 
3 
1

-0.69 
1.07 
0.24 
0.80 

-11.23
0.45 

-10.99 
0.38 
-1.76 5.28 
-0.28
-0.62 
-0.14 
0.38 
-0.45 
1.07
-1.00 
-0.07 
-0.66 
0.21 
0.90
-0.80 
-0.28 
6.64 
0.03 
0.03
-1.35 
0.03 
0.03 
-0.62 
0.80
0.38 
0.21 

-11.37 
0.17 
0.03
0.38 

29.21 
0.38 
-0.35 
-5.05
-0.31 
-0.66 
2.39 
1.07 
0.14
-2.73 
-0.31 
-1.69 
-0.66 
-1.83

5.59 
6.10 
5.86 
6.02 
2.54
5.92 
2.61 

5.90

5.61 
5.75 
5.90 
5.66

5.50 

5.60

5.71 

5.80
5.40 

5.80 
5.80

6.02
5.90 
5.85

5.84

5.90 
14.24 

5.90 
5.69 
4.33
5.70 

5.60

6.10 
5.83

5.70 
5.30 
5.60

5.71

6.10

5.77

5.85 
6.05
5.56

7.71 
5.80

5.61

2.50 

5.80

6.48

5.00 

5.26

HI = 5.60

Lab Rating Z-value

MPV =
F-pseudosigma = 
Rating Criterion =

Hu =

5.79 
0.22 
0.29 **

52 
5.90

22
283
284

-0.24 
2.94

5.72
6.64

70



Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)~Continued
Sr (Strontium) (ig/L

0. Other 
1. AA: direct, air
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. DCP 
6. ICP/MS

1 2
114 284

312

34
31

603
312

13

1 11
320 294

322
307

11
Lab Rating Z-value

MPV =
F-pseudosigma : 
Rating Criterion :

Hl =

311
13
16 **
49 

317 
300

1
3 
5 

11 
16
18 
24 
25 
28 

30.1
32 
33 
40 
42 
50
68 
70 
100 
109 
113
121 
127 
131 
134 
138
141 
142 
145 
147 
151
154 
191 
217 
218 
220
234 
235 
236 
240 
247
254 
256 
259 
265 
273
283 
284 
289 
296

4 
3 
4 
0 
3
3 
4 
3 
4 
4
4 
4 
3 
4 
4
0 
4 
4 
4 
3
4 
0 
3 
4 
4
4 
4 
4 
3 
4
0 
4 
4 
4 
0
4 
3 
4 
4 
3
4 
3 
4 
4 
3
3 
0 
3 
4

0.10 
0.60 
0.05 
-2.80 
-0.60
-0.55 
0.35 
0.75 
-0.05 
-0.30
0.50 
0.45 
-0.60 
0.45 
0.15

-14.02 
0.05 
-0.20 
0.04 
-0.95
0.40 

14.60 
-0.55 
-0.18 
0.30
0.30 
0.30 
0.05 
-0.85 
0.00
3.05 
-0.50 
0.25 
0.28 
-1.35
-0.35 
0.55 
-0.35 
0.20 
-0.85
0.50 
-0.95 
-0.10 
0.05 
-0.55
-0.60 
-9.85 
-0.70 
-0.20

313 
323 
312 
255 
299
300 
318 
326 
310

299 
320

31 
312 
307 

312 
292
319 
603

307 
317
317 
317 
312

372

317 
284

304

304 
315 
294
321 
292 
309 
312 
300
299

114

305
321 

320

314

300

294 
311

301 
316

322

297 
307

71



Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)-Continued
Tl (Thallium)

0. Other
3. M:
4. ICP

graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

6. ICP/MS

1 17
2.0 14.5

23.1
20.7

3.3

9
15.7
61.0
22.0

2.9

21
17.0
26.4
20.0

1.0
Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

20.4
1.9
48

21.9
19.3

1
3 

11 
13 
18

30.1 
32 
36 
40 
42
48 
50 
59 
68 
69
70 
89 
97 
100 
113
127 
134 
138 
141 
142
144 
145 
146 
147 
149
151 
154 
180 
191 
193
198 
204 
212 
213 
217
234 
235 
240 
241 
247
255 
265 
283 
284 
289

3 
3 
0 
4 
2
3 
4 
3 
0 
2
3 
4 
3 
1 
3
3 
0 
2 
2 
4
4 
4 
0 
4 
4
1 
0 
1 
4 
3
3 
4 
NR 
4 
0
1 
4 
4 
4 
1
1 
3 
2 
4 
0
NR 
3 
4 
0 
4

0.93 
0.87 
-2.46 
0.08 
1.45
-0.71 
0.40 
-0.82 
4.05 
1.02
-0.56 
-0.24 
0.71 
-1.51 
0.56
-0.82 
-5.47 
1.19 
1.30 
-0.19
0.34 
0.19 
3.20 
0.03 
0.29
-2.04 
-2.84 
2.04 
-0.13 
0.87
-0.56 
-0.03

-0.03 
-3.09
-1.72 
-0.19 
0.34 
0.29 
-1.77
-1.77 
0.71 
1.08 
-0.24 
21.50

-0.56 
-0.24 
-9.71 
-0.19

22.1

20.5 
23.1

17.5 
21.4
18.8 
<10 
22.6 
22.8 
20.0
21.0 
20.7

16.5 

22.0

14.5
17.1 

20.9

17.0

2.0

22.0 
15.7

18.8 
28.0

20.4

<15 
24.2

20.3 
<47.6

22.4 

61.0
<18.6

19.0 
21.1

22.3
19.3 
19.9 
21.7

26.4 

20.9

20.1

19.3 

20.3

20.0 
21.0

17.0

21.7 

19.9

19.3 
19.9

20.0

Lab Rating Z-value
296
304

-0.34 
0.34

19.7
21.0

72



Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituents)--Continued
U (Uranium)

0. Other 
4. ICP
6. ICP/MS

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

1 1 11
3.2 6.7 6.1

7.7
7.1
0.4

MPV =
F-pseudosigma =

N =
Hu =
Hl =

6.9
0.4
13

7.4
6.8

Lab Rating Z-value
1 4 0.47

30.1 4 0.00
32 1 1.80
127 NR
142 2 1.35

<200

7.1 
6.9 
7.7

7.5
147
149
191
217
254

0.94
-8.32 
1.12
-1.80
-0.54

3.2
7.3

7.4 
6.1

6.7
265 2
283 4
289 4
296 4

1.35 
-0.22 
0.00 
0.00

7.5
6.8
6.9 
6.9

73



Table 13. Statistical summary of reported data for standard reference watersample T-153 (trace constituents)-Continued
V (Vanadium) [ig/L

0. Other
3. AA:
4. ICP

graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS

1 2
280.0 20.2

24.6

32
4.9

27.0
19.0

1.0

15
16.9
21.5
19.0
0.6

Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

19.0
1.0
50

19.7
18.3

1
3 
5 

13 
16
18 
24 
26 
28 

30.1
32 
36 
40 
42 
48
50 
68 
70 
89 
100
127 
131 
134 
138 
141
142 
145 
146 
147 
154
158 
180 
183 
191 
198
212 
217 
220 
227 
234
236 
240 
241 
247 
255
256 
265 
283 
284 
289

4 
0 
4 
0 
3
4 
2 
4 
4 
4
3 
4 
1 
4
1
0 
0 
NR 
0 
4
3 
1 
4 
4 
4
4 
3 
1 
3 
0
4 
4 
2 
3 
0
4 
2 
0 
4 
4
0 
0 
4 
0 
4
3 
4 
0 
0 
4

-0.29 
2.89 
0.00 
-7.03 
-0.87
0.00 
-1.25 
0.39 
0.10 
0.00
0.58 
0.19 
-1.93 
-0.17 
-2.02
2.41 
-3.76

5.40 
0.00
-0.67 
1.93 
-0.19 
0.10 
0.39
0.00 
0.96 
-1.73 
-0.67 
3.95
0.19 
0.00 
1.13 
0.67 
-9.00
0.00 
1.25 
3.47 
-0.48 
-0.29
-2.89 

-13.55 
-0.19 
7.71 
0.29
-0.96 
0.00 
2.31 

251.49 280.0 
0.00

18.7 
22.0 
19.0 
11.7 
18.1
19.0 
17.7 
19.4 
19.1

19.2 
17.0

15.1 
<50 

24.6 
19.0
18.3

18.8 
19.1 
19.4

20.0 
17.2

23.1
19.2 
19.0 

20.2

<10

22.6 
18.5 
18.7
16.0 
4.9

27.0 
19.3
18.0 
19.0 
21.4

19.0
19.6

18.8 
16.9
21.5

21.0

19.0 

18.3

19.7

19.0 
20.3

18.8

19.0

Lab Rating Z-value
296
304

-0.67 
0.00

18.3
19.0

74



Table 13. Statistical summary of reported data for standard reference water sample T-153 (trace constituentsj-Continued
Zn (Zinc)

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

4. ICP 
6. ICP/MS

1 20
79.0 58.0

236.0
72.9

7.4

2
12.6
75.0

45
7.6

91.6
72.0
4.9

19
64.8
89.8
72.0

3.1
Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

72.6
5.1
87

75.3
68.4

1
3 
5 
10 
13
16 
18 
19 
23 
24
25 
26 

30.1 
32 
36
40 
42 
45 
48 
50
59 
68 
69 
70 
83
85 
87 
89 
96 
100
107 
113 
114 
118 
126
127 
131 
133 
134 
138
140 
141 
142 
144 
145
146 
147 
151 
154 
158

2
0 
4 
4 
3
3 
4 
2 
1 
4
4 
4 
4 
2 
2
3 
1 
3 
3 
2
2
1 
3 
4 
2
3 
0 
1 
3 
0
4 
4 
3 
0 
4
2
4 
3 
4 
4
4 
2 
1 
3 
3
3 
4 
4 
1 
4

1.08 
2.64 
0.08 
0.47 
0.75
0.81 
0.28 
-1.02 
-1.97 
0.02
0.08 
0.06 
-0.12 
-1.30 
-1.40
-0.51 
1.57 
0.67 
-0.91 
-1.30
1.18 
1.65 
-0.51 
0.28 
-1.30
-0.71 
-2.88 
1.83 
0.67 
3.74
0.04 
0.10 
-0.71 
3.58 
0.08
-1.24 
0.20 
0.57 
0.13 
0.02
-0.12 
-1.32 
-1.54 
-0.91 
0.87
-0.63 
-0.43 
-0.16 
-1.65 
-0.32

75.0

62.6

76.0

70.0

69.0 
58.0 
81.9 
76.0

72.8

69.0 
90.8 
73.0

72.0 

68.0

78.1 
86.0 
73.0

76.4
76.7 
74.0 
67.4

72.7
73.0 
72.9

65.5
70.0

81.0

74.0 
66.0

91.6

73.1

66.3

75.5 
73.3 
72.7

65.9 

77.0
69.4

64.2 
71.0

72.0 
66.0

80.6

68.0 
66.0
78.6

73.6

64.8

70.4 
71.8

Lab Rating Z-value
180 
190 
191 
193 
198
204 
212 
215 
217 
220
221 
224 
227 
234 
235
236 
240 
241 
247 
249
254 
255 
256 
259 
265
273 
274 
277 
283 
284
287 
289 
292 
296 
304
306 
307

4 
1 
0 
4 
2
3 
4 
4 
4 
3
0 
4 
3 
2 
4
3 
4 
4 
2 
4
4 
4 
0 
4 
4
0 
0 
0 
2 
2
2 
4 
0 
4 
4
1 
2

0.00 
-1.83 
3.39 
-0.32 
1.30
-0.75 
0.08 
-0.12 
0.00 
-0.61
32.18 
-0.26 
-0.73 
-1.26 
-0.22
-0.91 
-0.41 
0.45 
-1.10 
0.47
-0.20 
0.32 
-5.63 
-0.20 
0.08
-3.15 

-11.82 
-2.32 
1.22 
1.26 79.0
1.46 
0.28 

-12.80 
0.00 
-0.12
1.79 
1.06

72.6 
63.3

71.0 
79.2

72.0 

69.5
236.0 

71.3 
68.9 
66.2

68.0 
70.5

67.0 
75.0

71.6 
74.2 
44.0 
71.6 
73.0
56.6 

12.6 
60.8 
78.8

80.0 

7.6

81.7 
78.0

89.8

68.8 
73.0

72.6

71.5

74.9

74.0

72.6 
72.0

75



Table 14. Statistical summary of reported data for standard reference sample M-146 (major constituents)

Definition of analytical methods, abbreviations, and symbols

Analytical methods

0. Other/Not reported

1 . AA: direct, air

2. AA: direct, N2O

3. AA: graphite furnace

4. ICP

5. DCP

6. ICP/MS

7. 1C
12. Flame emission

20. Titrate: color
21 . Titrate: electro

22. Color:

40. Ion electrode

41. Electro

50. Gravimetric

51. Turbidimetric

Abbreviations and symbols

Constituent
Alk Alkalinity as CaCO3

B Boron

Ca Calcium

Cl Chloride

DSRD Dissolved solids

F Fluoride

K Potassium

Mg Magnesium

Na Sodium
total P Phosphorus

PH
SiO2 Silica
SO4 Sulfate

Sp Cond Specific Conductance

Sr Strontium

V Vanadium

= atomic absorption: direct, air

= atomic absorption: direct, nitrous oxide

= atomic absorption: graphite furnace

= inductively coupled plasma

= direct current plasma

= inductively coupled plasma / mass spectrometry

= ion chromatography

= flame emission

= titration: colorimetric (color reagent specified)
= titration: electrometric

= colorimetric (color reagent specified)

= ion selective electrode

= electrometric: (type meter specified)

= gravimetric: (precipitate specified)

= turbidimetric: (precipitate specified)

N = number of analyses-(excluding less than values)

MPV = most probable value
F-pseudosigma = nonparametric statistic deviation

Hu = upper hinge value

HI = lower hinge value

jog/L = micrograms per liter

mg/L = milligrams per liter
|iS/cm = microsiemens per centimeter at 25° C

Lab = laboratory code number

NR = not rated, less than value reported or insufficient data

< = less than

page
77

78

79

80

81

82

83

84

85

86
87

88

89

90

91

92

76



Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)~Continued
Alkalinity (asCaC03) mg/L

64.0 

62.0 - 

60.0 

58.0 

56.0 

54.0 -\ 

52.0 

50.0

.^^ d̂bM+!..i!..yg±!!
I I i I I I li|T^ > '

    0 -D-20  1 21 ->^22 -*-41

0. Other 
20. Titrate: colorimetric
21. Titrate: electrometric

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

22. Colorimetric 
41. Direct reading

7
44.4
60.3
52.1

8.1

6
56.0
70.0

64
45.4
91.0
58.0

1.9

5
42.0
90.5

11
52.2

148.0
56.7

2.0
Lab Rating Z-value 20 22

1
3 
5 

10 
11
13 
16 
19 
23 
24
25 
26 
32 
33 
36
40 
42 
43 
45 
48
50 
51 
57 
59 
68
69 
70 
81 
83 
84
85 
86 
87 
89 
90
96 
97 
100 
107 
109
113 
114 
118 
127 
133
134 
138 

141.1 
142 
145

4 
3 
3 
4 
3
0 
0 
4 
3 
4
0 
3 
3 
4 
4
4 
4 
4 
4 
0
3 
3 
3 
3 
0
3 
4 
2 
4 
4
3 
3 
3 
3 
1
4 
2 
4 
4 
3
4 
2 
4 
4 
4
3 
3 
3 
3 
0

0.07 
0.83 
0.62 
0.00 
-0.76
-4.24 
11.60 
-0.21 
-0.56 
0.42
2.22 
-0.90 
0.94 60.3 
0.00 
0.14
0.10 
-0.29 
0.14 
-0.35 
-4.03
-0.83 
-0.56 
0.83 
-0.66 
11.42
0.62 
0.28 
-1.01 
-0.10 57.3 
-0.24
-0.63 
-0.63 
0.80 
0.52 
-1.67
0.31 
1.01 
-0.07 
-0.35 
0.90
0.17 
1.04 
-0.21 
0.49 
-0.03
0.80 
0.59 
0.69 
0.83 
-5.42

57.8 
60.0 
59.4 
57.6 
55.4
45.4 
91.0 
57.0 
56.0 
58.8
64.0 
55.0

57.6 
58.0
57.9

58.0 
56.6 

46.0
55.2 
56.0 

60.0

90.5
59.4 

58.4 
54.7

56.9
55.8 
55.8 
59.9 
59.1

58.5 
60.5 
57.4 
56.6 
60.2
58.1 
60.6 

57.0 
59.0 
57.5

59.3 
59.6 
60.0 

42.0

56.8

55.7

52.8

59.9

MPV =
F-pseudosigma =
Rating Criterion =

N=
Hu =
HI =

Lab Rating Z-value 0 20

57.6
2.5
2.9**
93 

59.4 
56.0

21 22
146 
149 
154 
158 
180
183 
190 
193 
203 
204
212 
213 
215 
217 
218
220 
224 
227 
230 
234
236 
240 
241 
244 
247
249 
255 
256 
258 
259
262 
265 
268 
270 
273
274 
277 
283 
284 
287
292 
306 
307

3 
3 
0 
2 
3
0 
4 
3 
4 
4
4 
4 
4
4 
1
4 
4 
4 
4 
3
3 
1 
4 
3 
3
0 
3 
3 
0 
3
4 
0 
0 
4 
3
3 
3 
4 
0 
4
4 
4 
3

0.76 
-0.56 56.0 
-2.64 50.0 
-1.42 
-0.90
4.31 70.0 
-0.31 
0.62 
0.38 
0.38
-0.17 
-0.21 
0.14 
0.17 
-1.88
0.19 
0.14 
-0.03 
-0.17 
0.66 59.5
0.45 
-1.56 
-0.21 
0.83 
0.49
-4.58 44.4 
0.80 
-0.56 56.0 
-1.90 52.1 
-0.90
-0.31 
31.39 
3 44 
0.07 57.8 
-0.76
0.82 
0.66 59.5 
-0.21 
-4.38 45.0 
0.49
-0.21 
-0.21 
-0.56

59.8 

53.5

59.4 
58.7

57.1 
57.0 
58.0 
58.1

58.2 
58.0 
57.5 
57.1

58.9 
53.1 
57.0 
60.0 
59.0

59.9 

55.0
56.7 

67.5

60.0 

57.0 

59.0
57.0 

56.0

55.0

56.7 

58.7

52.2

148.0 

55.4

57.0
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)~Continued
B (Boron)

Lab Rating Z-value

0. Other 
4. ICP
6. ICP/MS

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

1 20
3.9 6.0

101.0
12.7
3.8

9
10.1
21.2
13.0
2.3

1 
3 
5 

16 
18
28 

30.1 
32 
36 
40
42 
48 
50 
57 
68
76 
85 
86 

100 
127
131 
134 
138 

141.1 
142
145 
180 
212 
215 
234
236 
240 
247 
255 
256
258 
265 
273 
283 
296

4 
4 
4 
3 

NR
4 
4 
3 

NR 
0
1 
3 
3 
0 
0
4 

NR 
NR 
NR 
NR
0 
3 
4 
0 

NR
NR 
0 

NR 
4 
4
4 
1 

NR 
4 

NR
0 
3 
0 
3 
2

0.12 
-0.40 
0.03 

-0.79

0.16 
-0.40 
-0.53

-3.45
-1.69 
-0.66 
-0.66 
2.82 

37.89
-0.03

3.17 
-0.60 
0.03 
5.08

14.78

0.47 
0.38
0.03 

-1.71

-0.32

-4.36 
0.69 
4.47 

-0.53 
-1.06

14.2 
13.0 
14.0 
12.1 
<50
14.3 

13.0 
12.7 

<50 
6.0

10.1 
12.4 

12.4 
20.4 

101.0
13.9 

<20 
<20 
<40 
<15

21.2 
12.6 
14.0 
25.6 
<30
<23 
47.9 

<100 
15.0 
14.8
14.0 
10.0 
<50 
13.2 
<10

3.9 
15.5 

24.2 
12.7 

11.5

MPV =
F-pseudosigma =

N =
Hu =
Hl =

13.9
2.3
30

15.5
12.4

300 1.34 17.0
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)~Continued
Ca (Calcium) mg/L

30.0

1 -0-2

0. Other 
1. AA: direct, air
2. AA: direct, nitrous oxide

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.
7.

8
17.0
60.9
26.3

4.6

ICP 
ICP/MS
Ion chromatography

23
16.6
64.0
25.8

1.7

2
24.2
25.2

53
20.2
30.1
26.3

0.7

7
18.6
32.4
26.1

2.3

3
25.4
26.7

Lab Rating Z-value
1
3 
5
10 
11
13 
16 
18 
19 
23
24 
25 
28 

30.1 
30.2
32 
33 
36 
40 
42
43 
45 
48 
50 
51
57 
59 
64 
68 
69
70 
76 
81 
83 
84
85 
86 
87 
89 
90
100 
109 
113 
121 
127
131 
133 
134 
138 
140

4 
0 
3 
4 
4
2
4 
4 
4 
0
4 
2 
4 
2 
3
2
4 
1 
3 
3
3 
4 
0 
4 
0
2
4 
3 
4 
3
2
4 
4 
4 
0
3 
3
1 
0 
0
4 
4 
4 
4 
4
0 
3 
4 
4 
0

0.47 
2.82 
-0.75 
-0.28 
0.00
1.13 
-0.24 
0.00 
0.00 
-2.26
-0.09 
1.03 
-0.28 
-1.03 
0.85
-1.22 
-0.47 25.8 
-1.69 
-0.94 
0.63
0.66 
-0.47 
2.91 
-0.47 
-2.26
1.03 
0.47 
-0.66 
-0.28 
-0.66
1.41 
-0.44 
-0.28 
-0.47 
-2.91
-0.75 
-0.75 
-1.97 
-2.26 
32.53 60.9
-0.38 
-0.16 
0.38 
0.19 
-0.28
-7.24 
-0.66 
0.20 
0.00 
2.54

26.0

23.9

25.8 

23.9

26.8 

25.6

25.8 

23.2
25.5 
25.5

23.9

26.1

29.0

26.8 
29.3 
25.5

26.3
27.5 
26.1 
26.3 
26.3

26.2 
27.4 
26.0 

25.2

24.5 
25.3 
27.0
27.0 

25.8

27.4

25.6 
26.0

27.8

26.0 
25.8

24.2

25.9

26.7 
26.5 
26.0

25.6 
26.5 
26.3

27.2
25.0

29.4

18.6

MPV =
F-pseudosigma =

N =
Hu =
Hl =

26.3
1.1
96

26.9
25.5

Lab Rating Z-value
141.1 
142 
145 
146 
147
149 
154 
180 
183 
190
191 
203 
212 
215 
217
218 
220 
221 
224 
227
230 
234 
236 
240
241
247 
249 
254 
255 
256
258 
259 
262 
265 
268
270 
273 
274 
277 
283
284 
287 
289 
292 
296
300 
307

2
4 
4 
4 
4
4 
1 
4 
3 
3
4 
3 
4 
2 
2
1 
4 
1 
3 
0
4 
4 
3 
0 
0
0 
1 
3 
4 
4
4 
3 
2 
4 
0
0 
4 
0 
2 
3
0 
4 
4 
1 
3
0 
0

-1.03 
0.00 
0.38 
0.28 
0.47
0.09 
-1.69 
0.28 
0.85 
-0.85
-0.24 
-0.85 
0.09 
1.03 
1.03
1.79 
0.38 
1.69 
-0.92 
3.57
0.38 
-0.28 
-0.83 
-5.73 
-2.73

-24.25 
1.79 
0.75 
0.47 
0.15
0.44 
0.56 
1.22 
0.28 
-9.12
3.48 
-0.28 
-7.63 
-1.03 
0.56
-8.74 
0.09 
-0.28 
1.60 
-0.75
5.74 

35.44

26.4 

27.2

25.4

28.1

23.4

28.2

26.8 

27.6 

16.6
30.0

18.2 
25.2

17.0 
26.4

28.0

64.0

25.2 
26.3 
26.7 
26.6 
26.8

24.5 
26.6

25.4
26.1

26.4 
27.4 
27.4
28.2 
26.7

25.3 
30.1

26.7 
26.0 
25.4 
20.2

<0.5

27.1 
26.8 

26.5

26.9 

26.6

26.0 

26.9

26.0 

25.5
32.4
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)~Continued
Cl (Chloride) mg/L

21 -X-22 40

0. Other 
7. Ion chromatography
20. Titrate: colorimetric

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

21. Titrate: electrometric 
22. Colorimetric
40. Ion selective electrode

5
41.0
74.8

46
37.5
55.3
46.3

2.0

7
40.5
54.0
43.7

7.9

8
38.9
48.5
42.0

2.7

22
42.0
53.7
49.6
4.2

5
41.0
42.7

MPV =
F-pseudosigma =

N =
Hu =
Hl =

Lab Rating Z-value 20 22 40
1
3 
5 

10 
11
13 
16 
18 
19 
23
24 
25 

30.1 
32 
33
36 
40 
42 
43 
45
48 
50 
51 
57 
59
64 
68 
69 
70 
81
83 
85 
86 
87 
89
96 
97 
100 
107 
109
113 
114 
127 
131 
134
138 
140 

141.1 
141.2 
142

3 
4 
4 
4 
4
3 
4 
1 
3 
0
4 
4 
4 
4 
4
4 
1 
3 
2 
2
2 
4 
0 
2 
4
4 
1 
4 
0 
2
1 
3 
3 
2 
4
2
1 
3 
2 
3
4 
3 
4 
2 
4
4 
3 
3 
4 
4

-0.55 
0.34 
0.37 
-0.26 
0.50
-0.60 
0.13 
1.99 
-0.94 
-2.25
-0.18 
-0.31 
0.21 
-0.18 
-0.34
0.24 
1.60 
0.76 
-1.34 
1.15
-1.07 
-0.26 
2.41 
-1.34 41.0 
0.21
-0.26 
1.62 
-0.03 
2.07 
-1.18
-1.89 
0.63 
0.63 
1.28 
-0.47
1.23 
1.68 
0.86 
-1.20 
-0.97
-0.47 
-0.89 
0.24 
-1.49 
-0.28
-0.18 
0.94 
-0.89 
-0.34 
-0.34

44.0 

47.5

43.8

42.5 
37.5

44.9 
46.9 
45.4 
44.8
47.0 

49.0

55.3 

46.9
45.1 

54.0

48.5 
48.5

44.3

49.4

44.3

47.0 
40.4 
45.1
45.4

44.8 
44.8

47.4

45.1 
48.0

46.6 
53.7

45.4

52.2

41.0 
50.5
42.0 
45.1

52.3 
46.0

41.6
38.9 

51.0

50.8 
52.5

41.5 
42.4

42.7

49.7 
42.7

Lab Rating Z-value

46.1
3.8
93

49.1
44.0

20 22 40
145 
146 
149 
154 
158
180 
190 
191 
203 
204
208 
212 
213 
217 
220
224 
227 
230 
234 
236
240 
241 
247 
249 
254
255 
256 
258 
259 
262
265 
268 
270 
273 
274
277 
283 
284 
287 
289
292 
300 
307

4 
2 
4 
3 
3
4 
4 
4 
2
3
4 
4 
3 
3 
3
4 
3 
3 
3 
1
4 
4 
4 
0 
4
2
3 
1 
3 
3
4 
3 
1 
2 
3
2 
3 
0 
1 
4
4 
0 
2

0.08 
1.34 
-0.08 
0.58 
0.79
0.31 
0.26 
0.31 
-1.36 
-0.97
0.31 
0.18 
-0.63 
-0.58 
0.90
0.36 
-0.64 
0.71 
-0.63 
1.73
-0.16 
-0.03 
0.00 
3.22 58.4 
0.10
1.44 
-0.92 
2.04 
-0.55 
0.63
-0.10 
0.84 
1.70 
-1.14 
-0.82
-1.26 41.3 
0.97 
4.51 63.3 
1.81 
-0.03
-0.13 
7.52 74.8 
-1.47

46.4 
51.2 

45.8 
48.3 

49.1
47.3 
47.1 
47.3 

40.9 
42.4

47.3 
46.8 

43.7 
43.9 

49.5
47.5 
43.6 
48.8 
43.7 
52.7
45.5 
46.0 
46.1

46.5
51.6 

42.6 
53.9 

44.0 
48.5
45.7 

49.3 
52.6 

41.8 
43.0

49.8

53.0 
46.0
45.6 

40.5
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued
DSRD (Dissolved solids) mg/L

^^0

0. Other 
50. Gravimetric

N= 3 61 
Minimum = 229 50 

Maximum = 338 297 
Median = 242 

F-pseudosigma= 10
Lab

1 
3 
5 

10
11
13 
16 
19 
23 
25
26 
32 
36 
40 
43
45 
48 
50 
51 
57
59 
69 
70 
76 
81
85 
86 
89 
90 
96
97 

100 
109 
113 
114
118 
127 
134 
138 
140

141.1 
142 
146 
149 
154
158 
190 
212 
215 
217

Rating
3 
0 
1 
4 
0
3 
3 
4 
3 
3
3 
2 
0 
3 
4
4 
3 
3 
3 
4
3 
0 
3 
4 
0
4 
4 
3 
1 
4
4 
0 
4 
3 
0
4 
4 
2
0 
1
4 
3 
2 
4 
1
4 
1 
4 
0 
4

Z-value 0 50
0.51 248 

-16.19 50 
1.94 265 
0.00 242 
2.19 268
0.51 248 
0.93 253 

-0.08 241 
-0.51 236 
-0.84 232
0.59 249 

-1.10 229 
2.19 268 

-0.67 234 
0.17 244

-0.17 240 
0.84 252 

-0.51 236 
0.84 252 

-0.17 240
0.84 252 

-4.22 192 
0.84 252 

-0.25 239 
3.37 282

-0.17 240 
-0.17 240 
-0.84 232 
-1.85 220 
-0.08 241
-0.42 237 
-2.87 208 
-0.08 241 
-0.51 236 
2.45 271

-0.17 240 
0.42 247 
1.29 257 
3.04 278 
1.69 262
0.00 242 
0.93 253 

-1.10 229 
0.00 242 

-1.77 221
-0.17 240 
-1.69 222 
-0.34 238 
3.46 283 

-0.08 241

-0-50

MPV = 242 
F-pseudosigma = 12 

N= 64 
Hu = 253 
HI = 237

Lab Rating Z-value 0 50
224 4 -0.15 240 
227 3 0.59 249 
234 4 0.00 242 
236 1 1.94 265 
240 0 4.64 297
241 4 -0.25 239 
247 3 0.59 249 
255 3 0.84 252 
259 3 0.93 253 
268 1 2.02 266
273 0 8.09 338 
283 3 0.84 252 
284 3 -0.51 236 
292 2 -1.10 229
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituentsj-Continued
F (Fluoride) mg/L

1.25

1.15

   0 -ifc-7 -X- 22 -H»-40

0. Other
7. Ion chromatography 
22. Colorimetric

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

40. Ion selective electrode

3
1.00
1.26

22
0.81
1.33
1.04
0.09

1 46
0.00 0.75

1.30
1.08
0.04

Lab Rating Z-value 22 40

MPV =
F-pseudosigma =

N =
Hu =
Hl =

1 
3 
5 
10 
11
13 
16 
18 
23 
24
25 
32 
36 
40 
42
45 
48 
50 
57 
59
69 
70 
76 
81 
83
85 
86 
89 
96 
97
100 
107 
109 
113 
114
127 
131 
134 
138 
140

141.1 
141.2 
142 
145 
146
149 
158 
180 
190 
208

4 
4 
3 
3 
0
4 
4 
0 
1 
3
4 
1 
4 
4 
2
4 
2 
4 
1 
4
4 
4 
4 
4 
4
2 
2
0 
4 
4
4 
4 
2 
3 
0
3 
2 
4 
2 
3
4 
1 
4 
0 
2
4 
3 
1 
1 
0

-0.21 
0.46 
-0.72 
0.63 
-2.23
0.46 
-0.38 
3.84 
-1.90 
0.80
0.13 
-1.56 
-0.21 
-0.04 
-1.05
0.46 
1.31 
0.13 
-1.56 
0.46
-0.21 
-0.21 
0.38 
0.13 
0.46
-1.22 
-1.22 
2.15 
0.13 
0.04
0.46 
0.13 
1.31 
-0.55 
-2.57
-0.55 
1.14 
0.13 
-1.27 
0.80
0.13 
-1.51 
0.13 
4.34 
1.48
-0.21 
-0.72 
1.81 
-1.73 

-12.83

1.03

1.10 

0.96

0.98 
1.06

1.01

1.04 
1.14

0.98 

1.33

1.06 
1.03 
1.18 
0.97 
<0.3

1.06 
1.10

1.11 
0.94

1.05 
1.30

1.12
1.08 

1.07

1.10 
1.15 
1.08 
0.98 
1.10
1.06 
1.06 
1.10 
1.08 
1.10
1.00 
1.00 
1.20 
1.08 
1.08
1.10 
1.08 
1.15 
1.04 
0.92

1.08 
1.00 
1.12
1.08 

1.08 

1.16

Lab Rating Z-value

1.07
0.06

72
1.10
1.02

22 40
212 
215 
217 
227 
230
234 
236 
240 
241 
247
249 
255 
259 
262 
265
273 
274 
277 
283 
284
287 
289 
292

0 
4 
0 
3 
3
3 
4 
4 
3 
1
0 
2 
4 
3 
3
2
0 
0 
0 
2
1 
4 
4

2.15 
-0.21 
-5.44 
-0.55 
0.80
-0.89 
0.46 
-0.21 
-0.89 
-1.76
3.16 
1.48 
0.46 
-0.72 
-0.89
-1.22 

-18.09 
2.15 
-4.43 
-1.22
1.64 
0.13 
-0.38

1.04 
1.12
1.02 
1.10

0.97
1.26

0.00 
1.20 

0.81 
1.00

1.08 
1.05

1.20 
1.06 
0.75

1.06 
1.02

1.16 
1.10 
1.03 
1.02
1.00

1.17
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)~Continued
K (Potassium) mg/L

12

0. Other 
1. AA: direct, air
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. 
7.

ICP/MS 
Ion chromatography

12. Flame emission
5

2.70
3.48

25
2.20
3.85
2.89
0.13

37
2.36
4.07
2.94
0.21

7
2.60
3.79
3.03
0.17

3
2.69
4.07

5
2.80
3.27

Lab Rating Z-value 7 12
1
3 
5 
10 
11
13 
16 
18 
19 
23
24 
25 
28 
32 
33
36 
40 
42 
43 
45
48 
50 
51 
57 
59
64 
68 
69 
70 
81
85 
86 
87 
89 
100
109 
113 
127 
131 
134
138 
140 

141.1 
142 
145
146 
149 
154 
180 
190

2 
4 
2 
4 
3
3 
3 
4 
1 
3
3 
2 
4 
3 
4
4 
3 
4 
3 
4
4 
1 
4 
1 
2
4 
4 
4 
4 
2
3 
3 
2 
4 
4
4 
4 
3 
3 
4
4 
4 
1 
4 
2
2 
4 
0 
4 
2

-1.20 
0.35 
-1.25 
-0.05 
-0.75
0.65 
0.95 
0.05 
-1.75 
0.95
-1.00 
1.40 
0.00 
0.65 
-0.25
-0.40 
0.80 
0.50 
-0.65 
-0.25
0.50 
-1.55 
-0.15 
1.85 
-1.10
0.20 
-0.15 
0.50 
-0.05 
1.05
-0.70 
-0.70 
-1.45 
-0.25 
0.05
-0.20 
0.25 
0.90 
0.85 
0.34
-0.20 
-0.27 
-1.85 
-0.05 
-1.15
1.20 
-0.15 
5.70 
-0.30 
-1.20

2.69 

2.92

3.12 

3.12

2.88
2.85 

2.88

3.30

2.97

2.79 
2.79 
2.64 
2.88

2.89 

3.00

2.88

2.90

3.00 
2.68

2.78
3.06

2.94 
2.58

2.73 
3.21 
2.93 

3.06

3.09 
3.03 
2.80

3.03 
2.62 

2.90

2.71

2.90 
3.03 

2.92 
3.14

2.94

2.98 
3.11 

3.10

2.89

2.56 
2.92 
2.70
3.17

4.07 
2.87 

2.69

MPV =
F-pseudosigma =

N =
Hu =
Hl =

2.93
0.20

82
3.06
2.79

Lab Rating Z-value
191 
203 
209 
212 
218
221 
224 
227 
230 
234
236 
240 
241 
247 
249
254 
255 
256 
259 
262
265 
268 
270 
273 
274
277 
283 
284 
287 
289
292
296 
300

4 
4 
0 
NR 
0
4 
2 
3 
4 
3
3 
0 
2 
3 
0
3 
4 
0 
3 
4
4 
4 
3 
4
1
2
4 
1 
0 
0
4 
1 
0

0.35 
0.00 
-3.65

2.07
0.30 
-1.15 
-1.00 
0.40 
-0.70
1.00 
-2.85 
-1.15 
0.70 
2.75 3.48
-0.65 2.80 
0.35 
5.70 
0.85 
0.20
0.35 
0.10 
-0.65 
0.35 
1.70
-1.15 2.70 
0.10 
1.94 3.32 
4.60 
-2.60
-0.15 
-1.65 
4.29

3.00 
2.93 
2.20 

<5 
3.34

2.99 
2.70 

2.73 
3.01 

2.79
3.13 
2.36 

2.70 
3.07

3.00 
4.07 

3.10 
2.97

3.00 
2.95 

2.80 
3.00 

3.27

2.95

3.85 
2.41
2.90 

2.60 
3.79
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued
Mg (Magnesium) mg/L

7.75

0. Other 
1. M: direct, air
4. ICP

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

5. 
6
7.

5
5.48
8.40

DCP 
ICP/MS
Ion chromatography

23
6.20
7.26
6.98
0.13

54
3.39
8.00
7.08
0.19

1 7
7.05 4.80

9.64
7.16
0.46

3
6.54
6.82

Lab Rating Z-value 0 1
1
3 
5 
10 
11
13 
16 
18 
19 
23
24 
25 
28 

30.1 
30.2
32 
33 
36 
40 
42
43 
45 
48 
50 
51
57 
59 
64 
68 
69
70 
76 
81 
83 
84
85 
86 
87 
89 
100
109 
113 
121 
127 
131
133 
134 
138 
140 

141.1

4 
0 
2 
4 
4
0 
3 
4 
4 
4
4 
2 
2 
4 
4
1 
4 
0 
4 
4
4 
3 
0 
4 
3
0 
3 
4 
4 
2
3 
4 
4 
2 
4
3 
3 
3 
4 
3
4 
2 
4 
3 
0
1 
4 
4 
4 
1

0.00 
4.05 
-1.23 
0.29 
-0.20

-14.80 
-0.53 
-0.33 
-0.04 
0.00
-0.08 
1.31 
1.31 
-0.33 
-0.45
1.59 
0.16 
-2.29 
-0.25 
0.45
-0.04 
0.65 
2.53 
0.25 
0.78
2.82 
0.86 
-0.08 
0.37 
-1.06
0.61 
-0.23 
-0.04 
-1.10 
-0.12
-0.57 
-0.57 
-0.86 
0.45 
0.98
-0.04 
1.35 
-0.04 
-0.57 
-9.03
-1.59 
0.41 
-0.16 
-0.04 
-2.04

7.08

7.01

6.93

7.17 

7.20

7.22 

6.75

6.95 

6.98
6.87 
6.87 
6.80 
7.12

7.00

7.00

7.01 
8.00 
6.71

6.96
3.39 
6.88 
6.93 
7.00

6.99 
7.33 
7.33

6.45 
6.95 
7.12
7.00 

7.07

7.70

6.99 
7.10

7.16

7.00 
6.74

7.25

7.34 
7.00 
6.87

6.62 
7.11 
6.97

6.51

6.90
7.40 

7.05

7.63

4.80

MPV =
F-pseudosigma =

N =
Hu =
Hl =

7.01
0.24

93
7.20
6.87

Lab Rating Z-value
142 
145 
146 
147 
149
154 
180 
190 
191 
203
212 
215 
217 
218 
220
221 
224 
227 
230 
234
236 
240 
241 
247 
254
255 
256 
258 
259 
262
265 
268 
273 
274 
277
283 
284 
287 
289 
292
296 
300 
307

4 
4 
2 
3 
4
1 
4 
1 
3 
2
4 
1 
3 
0 
4
4 
4 
1 
2 
3
4 
0 
3 
0 
2
3 
3
1 
3 
0
3 
0 
3 
0 
4
2 
0 
2 
4 
0
4 
0 
4

0.04 
0.00 
1.47 
0.78 
-0.04
-1.51 
0.29 
-1.92 
0.61 
-1.14
0.37 
2.00 
0.82 
3.18 
0.37
-0.29 
0.00 
1.80 
-1.47 
-0.65
0.04 
-6.01 
-0.86 
2.62 
1.35
0.53 
-0.78 
1.96 
0.78 
5.68
0.78 
-3.31 
0.86 
-6.25 
-0.04
1.14 
-4.13 
1.02 
0.33 
-2.08
-0.45 
10.73 
-0.04

7.02 
7.01 
7.37 
7.20 

7.00
6.64 
7.08 

6.54 
7.16 

6.73
7.10 
7.50 
7.21 
7.79 
7.10

6.94 
7.01 
7.45 

6.65 
6.85
7.02 
5.54 

6.80 
7.65 
7.34
7.14 

6.82 
7.49 

7.20 
8.40

7.20 
6.20 

7.22 
5.48 
7.00

7.29 
6.00 

7.26 
7.09 

6.50
6.90 
9.64 

7.00
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)~Continued
Na (Sodium) mg/L

12

0. Other
1. AA: direct, air 
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS
7. Ion chromatography 
12. Flame emission

4
40.1
51.6

23
36.8
46.7
44.4

1.0

49
34.0
51.6
45.2

1.7

8
34.0
63.0
44.9

3.4

3
45.0
48.0

7
41.3
50.0
45.0

3.0
Lab Rating Z-value 12

1
3 
5 
10 
11
13 
16 
18 
19 
23
24 
25 
28 

30.1 
30.2
32 
33 
36 
40 
42
43 
45 
48 
50 
51
57 
59 
64 
68 
69
70 
81 
83 
84 
85
86 
87 
89 
97 
100
109 
113 
118 
121 
127
131 
134 
138 
140 

141.1

4 
0 
4 
4 
1
0 
3 
4
1 
4
4 
0 
2 
0 
2
4 
4 
1 
3 
1
4 
4 
1 
4 
4
0 
3 
3 
3 
3
3 
3 
3 
2 
3
3 
4 
3 
3 
3
4 
2 
1 
4 
4
0 
4 
4 
3 
0

-0.22 
2.64 
-0.06 
0.00 
-1.74
2.30 
-0.79 
-0.22 
-1.57 
0.28
0.11 
2.59 
-1.07 
2.19 
-1.41
-0.28 
-0.17 
-1.85 
0.51 
-1.82
0.00 
-0.28 
1.74 
0.06 
0.00
2.81 
0.84 
0.73 
-0.73 
-0.67
0.73 
0.56 
-0.51 
1.18 
-0.56
-0.56 
-0.34 
-0.56 
-0.51 
0.79
-0.21 
1.35 
-2.02 
0.11 
0.11
-6.18 
0.47 
0.28 
0.56 
-2.53

45.0

45.5

44.7

44.5

46.3

44.0
44.0 
44.4 
44.0 
44.1

44.6 

41.4

45.8 

46.0

44.6 
49.7 
44.9

41.9
49.1 
43.6 
44.6 
42.2

45.2 
49.6 
43.1

42.5
44.5

41.7 
45.9 
41.8
45.0

48.1 
45.1

50.0 
46.5

43.7

46.3 
46.0 
44.1

46.4

47.4

45.2 
45.2

34.0 

45.5 

40.5

48.9

45.0

43.8

47.1

MPV =
F-pseudosigma =

N =
Hu =
Hl =

45.0
1.8
94

46.4
44.0

Lab Rating Z-value
142 
145 
146 
149
154
180 
190 
191 
203 
209
212 
215 
217 
218 
220
221 
224 
227 
230 
234
236 
240 
241 
247 
249
254 
255 
256 
259 
262
265 
268 
270 
273 
274
277 
283 
284 
287 
289
292 
296 
300 
307

4 
4 
3 
3 
1
4 
4 
4 
4 
3
4 
1 
4 
0 
4
3 
4 
0
1 
4
4 
0 
3 
1 
1
2 
3 
4 
4 
0
3 
1 
3 
4 
0
0 
2 
0 
4 
3
3 
2 
0 
3

-0.22 
0.06 
0.96 
-0.56 
-1.69
0.45 
0.00 
0.17 
-0.11 
-0.55
0.22 
1.97 
0.34 
3.73 
0.25
0.96 
0.15 
-4.61 
1.69 
0.17
-0.38 
-6.18 
-0.62 
1.74 
1.63
1.41 
0.84 
0.00 
0.00 
-2.08
0.79 
-1.69 
-0.56 
0.34 
2.81
-2.75 
-1.18 
3.71 
0.17 
-0.56
-0.90 
-1.18 
10.11 
0.96

44.0

44.8 
44.0

46.7 

36.8

43.9 

47.9

42.0

40.1

51.6 
45.3

43.4 

46.7

44.6 
45.1 
46.7

42.0
45.8 

45.0 
45.3

45.4 
48.5 
45.6 
51.6 
45.5

45.3

48.0 
45.3
44.3 
34.0

48.1

47.5 
46.5 

45.0 
45.0 

41.3
46.4

44.0 
45.6 

50.0

42.9 

44.0

42.9 
63.0
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued 
total P as P (total Phosphorus as Phosphorus) mg/L

0.100

0.080 

0.060 ^ 

0.040 

0.020 

0.000

X X X X

Lab Rating Z-value 22m

7 -X 22m

0. Other 
4. ICP
6. ICP/MS

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

7. Ion chromatography 
22m. Colorphosphomolybdate

1110
0.060 0.030 0.120 <0.1

<0.2

32
0.001
6.500
0.019
0.020

1 
3 

13 
16 
18
23 
25 
36 
48 
57
59 
68 
70 
81 
87
89 
97 

113 
114 
118
127 
131 
133 

  134 
138
140 

141.1 
142 
145 
146
149 
158 
180 
190 
191
203 
212 
213 
215 
224
227 
234 
236 
240 
241
243 
247 
249 
255 
256

NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR

0.003 
<0.01 
<0.05 
0.017 
0.003

<0.01 
0.060 
0.024 
0.010 
0.080
0.010 
0.012 
<0.1 

< 0.005 
0.010

< 0.005 
0.080 
0.004 

<0.01 
<0.01
<0.02 

<0.2 
< 0.003 

0.004 
< 0.004

<0.01 
0.015 
0.028 
0.020 

< 0.100
0.003 
0.022 

< 0.025 
0.020 

0.120
0.008 
<0.05 
<0.02 
0.020 
0.007

< 0.014 
0.002 

0.030 
0.030 
0.001
<0.02 

<0.1 
0.060 

<0.5 
0.100

MPV= Insufficient data 

N= 35

Lab Rating Z-value 22m
259 NR
274 NR
283 NR
284 NR
287 NR

0.010
0.038
0.080

289 NR
292 NR
306 NR

6.500
0.020
0.038
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued
pH

8.50 

8.30 

8.10 

7.90 

7.70 

7.50

0 
4

-

_____^^^vvVYYtTQCOCX^

_rvy_rrtW^nT0n^^r _^a3oa£CEQcrc^^
-I

_W
YrtfP*^

:; o^ 

. Other 
1. Direct reading

Minimum = 
Maximum = 

Median = 
F-pseudosigma =

Lab
1 
3 
5 

10 
11
13 
16 
19 
23 
24
25 
26 

30.1 
32 
33
34 
36 
40 
42 
43
45 
48 
50 
51 
57
59 
64 
68 
69 
70
76 
81 
84 
85 
86
87 
89 
90 
96 
97

100 
109 
113 
114 
118
127 
133 
134 
138 
140

Rating
4 
4 
4 
4 
4
3 
4 
4 
4 
4
3 
3 
4 
4 
4
4 
4 
4 
2 
4
4 
2
4 
4 
4
4 
4 
4 
4 
4
4 
4 
4 
4 
4
2
4 
4 
4 
4
4 
4 
3 
4 
2
4 
4 
4 
4 
3

Z-value
0.00 
0.45 
0.00 
0.37 

-0.15
-0.82 
-0.35 
0.27 
0.10 
0.17
0.59 

-0.79 
0.07 
0.30 
0.20
0.27 

-0.15 
0.40 

-1.11 
-0.40
0.35 

-1.19 
-0.45 
-0.42 
-0.45
-0.22 
0.32 
0.02 

-0.02 
-0.35
-0.02 
0.00 

-0.10 
0.27 
0.27

-1.06 
0.27 
0.17 
0.25 
0.37

-0.05 
-0.02 
-0.57 
-0.07 
-1.19
0.42 
0.30 
0.12 
0.07 

-0.54

^^0

6 89 
7.49 7.37 
8.20 8.32 

8.08 
0.19

0 41
8.08 
8.26 
8.08 
8.23 
8.02
7.75 
7.94 
8.19 
8.12 
8.15
8.32 
7.76 
8.11 

8.20 
8.16
8.19 
8.02 
8.24 
7.63 
7.92
8.22 
7.60 
7.90 
7.91 
7.90
7.99 
8.21 
8.09 
8.07 
7.94
8.07 
8.08 
8.04 
8.19 
8.19
7.65 
8.19 
8.15 
8.18 
8.23
8.06 
8.07 
7.85 
8.05 
7.60
8.25 
8.20 
8.13 
8.11 
7.86

-0-41

MPV= 8.08 
F-pseudosigma = 0.19 
Rating Criterion = 0.40 ** 

N= 95 
Hu= 8.19 
HI = 7.93

Lab Rating Z-value 0 41
141.1 4 0.12 8.13 

142 4 0.05 8.10 
146 4 0.10 8.12 
154 4 -0.07 8.05 
158 3 -0.54 7.86
180 4 0.05 8.10 
183 2 -1.01 7.67 
190 4 0.07 8.11 
203 4 0.30 8.20 
204 4 0.10 8.12
209 4 0.07 8.11 
212 4 0.30 8.20 
213 4 0.12 8.13 
215 4 0.05 8.10 
217 4 -0.20 8.00
218 4 0.45 8.26 
224 3 -0.82 7.75 
227 1 -1.76 7.37 
230 4 0.42 8.25 
234 4 0.40 8.24
236 4 -0.05 8.06 
240 4 -0.02 8.07 
241 4 0.25 8.18 
243 4 0.47 8.27 
244 4 0.35 8.22
247 4 0.37 8.23 
249 2 -1.46 7.49 
255 4 -0.12 8.03 
256 4 -0.32 7.95 
258 3 -0.84 7.74
259 4 -0.20 8.00 
262 3 -0.89 7.72 
268 2 -1.14 7.62 
270 4 -0.20 8.00 
273 4 0.11 8.12
274 3 -0.69 7.80 
277 4 0.12 8.13 
283 4 0.22 8.17 
284 2 -1.19 7.60 
287 4 -0.22 7.99
289 4 -0.40 7.92 
291 1 -1.73 7.38 
292 4 -0.15 8.02 
306 4 0.22 8.17 
307 3 0.54 8.30
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued
Si02 (Silica) mg/L

 0 -0-2 6 -^-22 -X-22mb

0. Other 
2. AA: direct, nitrous oxide
4. ICP

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

6. ICP/MS 
22. Colorimetric
22mb. Color: molybdate blue

3
8.45

10.90

1 32
8.80 4.05

10.50
9.37
0.59

3
4.70
9.86

9
7.80
9.82
9.25
0.32

17
4.20
9.80
9.37
0.36

Lab Rating Z-value 22 22mb
1
3 
5 
10 
11
13 
16 
18 
24 
25
32 
33 
36 
40 
42
43 
50 
57 
59 
64
68 
70 
81 
83 
85
86 
87 
89 
97 
100
107 
113 
118 
121 
127
131 
134 
138 
140 
142
145 
147 
190 
191 
203
204 
212 
215 
217 
234

4 
0 
4 
4 
0
0 
0 
3 
3 
0
3 
1 
4 
1 
4
3 
4 
4 
3 
4
3 
4 
4 
3 
3
3 
4 
3 
4 
3
3 
4 
4 
4 
2
0 
4 
3 
4 
2
4 
4 
0 
2 
4
3 
4 
0 
4 
4

-0.40 
2.09 
-0.02 
0.28 
-5.76
2.30 

-10.69 
-0.56 
0.95 

-10.11
0.68 
-1.83 8.45 
0.04 
-1.55 
0.00
0.89 
-0.50 
0.08 
0.68 
0.02
-0.70 
-0.06 
0.02 
-0.85 
0.89
0.89 
-0.14 
0.93 
-0.22 
0.56
0.85 
0.42 
-0.04 
-0.02 
-1.39
-9.38 
0.42 
0.70 
-0.22 
1.29
0.36 
0.50 

-10.39 
1.01 
0.28
-0.64 
0.48 
-5.15 
0.42 
-0.28

9.16 
10.40 
9.35

6.50
10.50 
4.05

9.83 
4.34

9.70

8.59 
9.36
9.80 
9.11 
9.40

9.37
9.01 

8.94

9.80

9.82 
9.25 

9.64

9.35 
8.67

4.70 
9.57

9.25 
10.00
9.54 
9.61

9.86

9.60 
6.80 
9.57 
9.22

9.50

9.08

9.38

9.70

9.33 
9.37

9.80

9.29

9.78 
9.57 
9.34

9.71

4.20 

9.50
9.04

MPV =
F-pseudosigma =

N =
Hu =
Hl =

9.36
0.50

65
9.61
8.94

Lab Rating Z-value 6 22 22mb
236
240
241
247
249
254
255
256
259
265
273 4
274 1
283 4
284 0
289 0

-4.73
-4.25
-1.13 
0.16 
1.69 10.20

7.01
7.25

8.80
9.44

0.48
-5.52
-2.17 
0.08
-0.12

9.60

9.40
9.30

6.62
8.28

-0.46
-1.95 
0.48 
3.10 10.90
-3.14

9.13

9.60
8.39

7.80
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued
S04 (Sulfate) mg/L

79.0

7 -^22mtb 51

0. Other 
4. ICP
7. Ion chromatography

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

22mtb. Color, methyl thymol blue 
50. Gravimetric
51.Turbidimetric

3
61.0
78.1

3
65.5
68.8

49
0.2

74.6
69.3

2.3

14
16.0
72.1
66.9

6.7

3
66.0
70.8

17
49.0
79.8
70.1
6.3

Lab Rating Z-value 22mtb 50
1
3 
5 
10 
11
13 
16 
18 
19 
23
24 
25 

30.1 
32 
33
36 
40 
42 
43 
45
48 
50 
51 
57 
59
64 
68 
69 
70 
81
83 
85 
86 
87 
89
96 
100 
109 
113 
114
127 
131 
134 
138 
140

141.1 
141.2 
142 
145 
146

4 
0
4 
4
2
4 
4 
4 
3 
2
4 
4 
3 
4 
4
4 
3 
2 
3
4
0 
4 
3 
0 
2
4 
4 
4
2 
3
4 
3 
3 
0 
3
1 
2 
3
4 
3
3 
1
4 
4
2
2
3 
4 
3 
0

-0.31 
-2.82 
0.03 
0.12 
1.23
-0.06 
0.46 
-0.40 
0.95 
-1.41
-0.34 
-0.03 
0.55 
0.28 
0.03
0.31 
-0.74 
-1.23 
-0.92 
-0.03
-6.13 
0.21 
0.64 

-16.25 
1.07
-0.15 
0.12 
-0.06 
-1.13 
-0.61
-0.06 
-0.64 
-0.64 
-2.15 
-0.64
1.53 
1.32 
-0.71 
-0.15 
0.55
0.80 
-1.59 
0.12 
0.15 
1.23
-1.07 
-0.55 
-0.34 
0.77 
3.31

68.0 
59.8 

69.1

73.0
68.8 

70.5 
67.7 
72.1 

64.4
67.9 

68.9 
70.8 
69.9 
69.1
70.0 

66.6 
65.0

69.7 
71.1 

16.0 
72.5
68.5

68.8 
65.3 

67.0
68.8 

66.9 
66.9

66.9

73.3 

68.5

71.6 
63.8 
69.4 
69.5

67.2 
67.9 
71.5

69.4

66.0 
68.9
49.0

69.4

62.0

74.0 

66.7 

70.8

73.0
65.5 

79.8

MPV =
F-pseudosigma =

N =
Hu =
Hl =

69.0
3.3
89

71.1
66.7

Lab Rating Z-value 7 22mtb 50 51
149 
154 
158 
180 
183
190 
191 
203 
204 
208
212 
215 
217 
220 
224
227 
230 
234 
236 
240
241 
247 
249 
254 
255
256 
258 
259 
262 
265
268 
273 
274 
277 
283
284 
287 
289 
292 
307

3 
2
4 
4 
0
4 
4 
0 
3 
3
4 
0 
0 
2
4
4 
1 
3 
3 
4
4 
2 
1 
4 
0
0
4 
3
2 
2
4 
0 
4 
0 
3
0 
3 
4 
4 
0

0.98 
-1.20 
0.12 
0.34 
2.91
-0.12 
0.00 
-7.51 
-0.71 
0.83
0.49 
3.07 

-21.09 
1.44 
0.33
-0.15 
1.72 
-0.80 
0.72 
0.43
0.31 
1.41 
-1.96 
0.09 
-3.46
-2.46 
0.34 
0.92 
-1.04 
-1.07
-0.25 
2.58 
0.29 
2.79 
0.64

-19.39 
-0.92 
-0.31 
-0.06 
2.76

72.2 
65.1 

69.4 
70.1

68.6 
69.0 

44.5 
66.7 

71.7
70.6 

0.2 

70.1
68.5 
74.6 
66.4 
71.4 
70.4
70.0 
73.6 

62.6 
69.3 

57.7
61.0

72.0 
65.6 

65.5
68.2

78.1 
71.1

<5

68.0 
68.8

78.5

79.0 

73.7

70.1

77.4 
69.9

66.0 

78.0
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued
SpCond (Specific Conductance) jiS/cm

438 

428 

418 

408 

398

(
i

'-_

\ y
--+ ^vvatfyy&x^^^^^^^

cT

). Other 
H. Direct reading

N= 5 83 
Minimum = 421 6 

Maximum = 560 494 
Median = 422 

F-pseudosigma = 8
Lab

1 
3 
5 

10 
11
13 
16 
19 
23 
24
25 
26 
32 
33 
36
40 
42 
43 
48 
50
51 
57 
59 
64 
68
69 
70 
76 
81 
84
85 
86 
87 
89 
90
96 
97 

100 
109 
113
114 
118 
127 
134 
138
140 

141.1 
142 
145 
146

Rating Z-value 0 41
4 0.21 427 
4 0.12 425 
4 0.12 425 
4 0.02 423 
4 0.07 424
4 0.36 430 
4 -0.03 422 
4 -0.07 421 
4 -0.02 422 
4 -0.12 420
4 0.21 427 
4 0.12 425 
4 -0.07 421 
4 0.02 423 
4 -0.31 416
4 0.07 424 
4 0.26 428 
4 -0.07 421 
4 0.21 427 
4 0.12 425
4 -0.21 418 
4 -0.12 420 
4 -0.21 418 
4 0.16 426 
0 3.38 494
1 -1.54 390 
1 -1.63 388 
4 -0.18 419 
4 0.36 430 
4 -0.36 415
4 -0.26 417 
4 -0.26 417 
0 -6.13 293 
3 -0.54 41 1 
0 -2.44 371
4 0.50 433 
4 0.26 428 
4 0.17 426 
4 -0.02 422 
4 -0.45 413
4 -0.07 421 
2 -1.07 400 
4 0.12 425 
4 0.02 423 
4 -0.31 416
0 -2.82 363 
4 0.21 427 
4 0.21 427 
4 -0.45 413 
4 -0.21 418

-0-41

MPV = 423 
F-pseudosigma = 8 
Rating Criterion = 21 ** 

N= 88 
Hu = 427 
Hl= 416

Lab Rating Z-value 0 41
149 4 0.17 426 
154 4 0.36 430 
158 4 0.12 425 
180 2 1.07 445 
183 4 0.07 424
190 3 -0.83 405 
193 0 -19.71 6 
203 3 0.88 441 
204 3 -0.54 411 
212 4 0.17 426
215 3 0.54 434 
217 3 -0.88 404 
218 3 -0.73 407 
224 0 -4.62 325 
227 4 -0.17 419
234 4 0.26 428 
236 4 -0.26 417 
240 4 -0.31 416 
241 0 -2.58 368 
243 4 -0.02 422
244 4 -0.31 416 
247 4 0.36 430 
249 4 0.36 430 
255 4 0.12 425 
256 4 0.17 426
258 2 -1.26 396 
259 4 0.40 431 
262 4 0.17 426 
268 3 0.83 440 
270 4 0.36 430
273 4 0.17 426 
274 4 0.40 431 
283 4 -0.17 419 
284 0 6.51 560 
287 0 -3.62 346
289 3 -0.54 411 
292 4 0.07 424 
306 0 -2.02 380
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituentsj-Continued
Sr (Strontium)

240

0. Other 
3. AA: graphite furnace
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. 
6.

3
84

601

DCP 
ICP/MS

1 37
222 178

262
216

7

1 7
218 209

253
220

9

MPV =
F-pseudosigma :
Rating Criterion :

N =
Hu =
Hl =

216
7

11 **
49 

220 
210

Lab Rating Z-value
1 
3 
5 

11 
16
18 
23 
24 
25 
28

30.1 
32 
33 
40 
42
57 
68 
70 
81 
100
113 
121 
127 
131 
134
138 
142 
145 
147 
154
191 
212 
217 
218 
220
234 
236 
240 
247 
254
256 
259 
265 
273 
283
284 
289 
296 
300

4 
3 
4 
0 
3
3 
3 
4 
1 
4
3 
1 
4 
3 
4
4 
3 
4 
3 
4
2 
4 
3 
4 
4
4 
4 
4 
4 
0
4 
4 
4 
2 
0
4 
4 
4 
4 
3
2 
4 
4 
4
1
0 
0 
0 
4

0.19 
0.74 
-0.19 
-3.52 
-0.56
-0.74 
0.56 
0.28 
1.67 
0.24
-0.65 
1.48 
0.19 
-1.02 
0.40
0.00 
-0.56 
0.28 
-0.83 
-0.09
-1.20 
0.28 
-0.65 
0.00 
-0.12
0.37 
0.00 
0.09 
-0.46 
4.26
-0.19 
0.37 
-0.19 
1.16 
-3.52
-0.28 
-0.46 
0.19 
0.46 
0.93
-1.48 
-0.09 
0.37 
0.37 
-1.76

-12.22 
3.43 

35.65 
0.46

218 
224 
214 
178 
210
208 

222 
219 
234 
219

205 
220
216 
210 
219 
207 
215
203 
219 
209

215
220 
216 
217 
211 
262

220 
214 
229 

178
213 
211 
218 
221 
226
200 
215

220 
197

84 

601

209 
232 

218

216

214

220

253 

221
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Table 14. Statistical summary of reported data for standard reference water sample M-146 (major constituents)-Continued
V (Vanadium)

0. Other
3. AA:
4. ICP

graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

6. ICP/MS

1 2
200.0 31.3

40.9

36
11.2

357.0
32.4

1.8

9
30.0
34.0
32.5

1.5
Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

32.6
1.7
48

34.0
31.7

1
3 
5 

11 
13
16 
18 
23 
25 
26
28 

30.1 
32 
36 
40
42 
48 
57 
68 
70
81 
89 
100 
127 
131
134 
138 

141.1 
142 
145
146 
154 
180 
212 
215
217 
220 
234 
236 
240
241 
247 
255 
256 
285
283 
284 
296 
300

4 
0 
4 
4 
0
2 
4 
3 
4 
4
2 
4 
4 
3 
4
3 
2 
1 
0 
NR
3 
0 
3 
4 
3
4 
4 
2 
3 
4
3 
0 
2 
4 
0
3 
1 
2 
4 
0
3 
0 
4 
4 
4
4 
0 
4 
4

0.32 
2.61 
-0.38 
0.03 
-2.32
-1.14 
-0.32 
-0.73 
-0.32 
0.21
-1.44 
-0.32 
-0.03 
-0.62 
-0.32
0.53 
-1.50 
2.02 
-2.38

0.85 
4.90 
0.85 
0.38 
0.85
-0.28 
-0.21 
-1.38 
0.85 
-0.32
0.97 

190.30 
1.09 
0.26 
7.30
0.91 
1.73 
-1.26 
0.26 

-12.52
0.85 
-2.67 
0.26 
-0.32 
0.26
-0.50 
98.21 200.0 
-0.26 
-0.50

33.1 
37.0 
31.9 
32.6 
28.6
30.6 
32.0 

31.3 
32.0 
32.9
30.1

31.5 
32.0

36.0 
28.5 
<50
34.0 

40.9 
34.0 
33.2

32.1 
32.2 
30.2

32.0
34.2 

357.0 
34.4 
33.0 
45.0
34.1 
35.5 
30.4 
33.0 
11.2

28.0 
33.0 
32.0 
33.0
31.7

32.0 
32.5

33.5 
30.0

34.0

34.0

34.0

32.1 
31.7
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Table 15. Statistical summary of reported data for standard reference sample N-57 (nutrient constituents)

Definition of analytical methods, abbreviations, and symbols____________

Analytical methods

0. Other/Not reported

4. ICP

5. DCP 

7. 1C

20. Titrate: color

21. Titrate: electro

22. Color

40. Ion electrode

inductively coupled plasma

direct coupled plasma

ion chromatography

titration: colorimetric (color reagent specified)

titration: electrmetric

colorimetric (color reagent specified)

ion selective electrode

Abbreviations and symbols
N = number of analyses-(excluding less than values)

MPV = most probable value

F-pseudosigma = nonparametric statistic deviation

Hu = upper hinge value

HI = lower hinge value

mg/L = milligrams per liter

Lab = laboratory code number

NR = not rated, less than value reported or insufficient data

< = less than

Constituent 
NH3 as N 

NH3+Org N as N 

NO3+NO2 as N 

Total P as P 

PO4 as P

Ammonia as nitrogen

Ammonia plus organic nitrogen as nitrogen

Nitrate plus nitrite as nitrogen

Total Phosphorus as phosphorus

Orthophosphate as phosphorus

page
94
95

96

97

98

93



Table 15. Statistical summary of reported data for standard reference water sample N-57 (nutrient constituents)~Continued
NH3 asN (Ammonia as nitrogen) mg/L

Lab Rating Z-value 22 22N 22p_ 40

22N -*-22p

0. Other 
22. Colorimetric
22n. Color: Nesslerization

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

22p. Color: phenate 
40. Ion selective electrode

3
0.187
0.210

9 1
0.103 0.187
0.565
0.220
0.053

37
0.140
1.390
0.210
0.015

15
0.030
0.850
0.210
0.059

1
3 

10 
11 
12
13 
16 
18 
19 
21
23 
25 
33 
36 
39
45 
48 
51 
57 
59
64 
70 
76 
81 
84
89 
90 
91 
97 

100
108 
111 
113 
114 
127
129 
133 
134 
138 
140
141 
142 
145 
146 
154
158 
180 
183 
190 
203

3 
0 
4 
3 
0
4 
0 
0 
4 
3
2
3 
3 
4 
2
0 
0 
3 
0 
3
3 
4 
4 
4 
3
4 
0 
1 
4 
3
0 
2 
4 
3 
3
2
0 
3 
4 
0
4 
3 
0 
4 
2
1 
4 
0 
4 
3

-0.62 
11.30 
0.00 
0.56 

10.68
0.00 

-6.01 
2.64 
0.00 

-0.56
-1.24 
0.56 

-0.56 
0.39 

-1.29 0.187
8.82 

66.33 
0.56 

-2.25 
0.56

-0.56 
0.00 

-0.24 
0.11 

-0.56
-0.11 
19.95 
-1.69 
0.28 

-0.56
2.25 

-1.01 
-0.45 0.202 
-0.56 
-0.67
-1.29 

-10.12 
0.67 

-0.06 
-3.93
0.06 

-0.56 
2.81 

-0.11 
1.12

-1.63 
0.28 

35.97 
0.06 
0.56

0.199 
0.411

0.220 
0.400
0.210 

0.103 
0.257 
0.210 
0.200
0.188 

0.220 
0.200 
0.217

1.390 

0.220
0.200 
0.210 
0.206 
0.212

0.208 
0.565 

0.180 
0.215 

0.200

0.192 

0.198
0.187

0.222 
0.209 

0.140
0.211 
0.200 
0.260 
0.208 
0.230

0.181 
0.215

0.211 
0.220

0.210

0.367

0.220 
0.170

0.200

0.250 

0.200

0.030

0.850

MPV = 0.210
F-pseudosigma = 0.018

N= 65
Hu = 0.222
Hl= 0.198

Lab Rating Z-value 22 22N
209
212
213
215
220
221
224
234
240
241
243
247
255
284
292
297
306

4 
0

NR 
0 
0

0.11 
-3.93

3.93
2.42

22P 40
0.212

<1
0.140

0.280
0.253

9.95
0.84

-1.69 
0.00 0.210

-1.63

0.225
0.387

0.180

0.181
-0.70
-2.25 
0.00

-6.18
-3.37

0.198
0.170
0.210

0.150
4.22
3.32

0.285
0.269
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Table 15. Statistical summary of reported data for standard reference water sample N-57 (nutrient constituents)-Continued 
NH3 + Organic N as N (Ammonia + organic nitrogen as nitrogen) mg/L

0.700 

0.600 
0.500 - 

0.400 

o ?nn

0.200 
0.100 - 

o nnn -

i~-i ---  /. __ ------ _ .
^.............. ...........................................^ .................................................... . X*  - -'""'" f r x* '  *-* """""" "/

/ V XJ*^X-X~** /
/ *^ ^f \f~^f^" rH- W*l£ *-"* * *"*  "*:......-....^..^...~........^ 
^ X* /

 

0 -X-22 22h2so4

0. Other
22. Colorimetric 
22h2so4 . Color: sulfuric acid

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

22n. Color: Nesslerization
22p. Color: phenate 
40. Ion selective electrode

7
0.138
1.780
0.448
0.468

9
0.200
0.786
0.240
0.156

2
0.246
0.250

2
0.390
0.420

18
0.140
0.500
0.276
0.104

5
0.060
0.460

Lab Rating Z-value 22 22h2SQ4 22n 22p 40
1
3 

10 
11 
12
16 
18 
21 
25 
36
45 
48 
51 
57 
59
70 
81 
89 
90
91
97 

100 
113 
129 
133
134 
138 
140 
141 
142
145 
146 
158 
190 
209
212 
213 
215 
220 
221
224 
240 
241 
247 
255
284 
297 
306

3 
NR 
4 
4 
2
3 
4 
4 
4 
4
2
3 
4 
0 
4
3 
3 
4 
0 
4
4 
3 

NR 
4 
2
4 
4 
3 
3 
4
3 
4 
4 
1 
3

NR 
NR 
2 
4 
2
3 
3 
2 
4 
2
0 
4 

NR

-0.66

-0.37 
-0.23 
1.43

-0.78 
0.43 

-0.26 
-0.43 
-0.02
1.03 
0.90 

-0.17 
6.76 
0.10

-0.57 
0.62 

-0.32 
3.34 

-0.50
-0.30 
0.77

0.01 
-1.50
-0.50 
-0.31 
-0.57 
0.70 
0.33

-0.97 
0.22 

-0.45 
1.63 
0.97

1.10 
0.00 
1.09
0.52 

-0.98 
1.17 

-0.10 
1.10
9.96 

-0.39

< 1

0.168 

0.220

1.300

0.786

0.240 
0.400 
<0.5

0.200

0.218 
0.530 

0.431

0.285 
0.448

0.138 

0.450
1.780 

0.226 
<0.4

0.186

0.230 
0.250 

0.500

0.350 
0.246

0.282

0.420 

0.300
0.200 
0.378 
0.237

0.210

0.210 
0.239

0.390 
0.334
0.140 
0.318

<0.5 

0.450

0.363 

0.270

0.439 

0.260

0.286 
0.060

0.460

X-22p -«-40

MPV = 0.285
F-pseudosigma = 0.150

N= 43
Hu = 0.426
HI = 0.223
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Table 15. Statistical summary of reported data for standard reference water sample N-57 (nutrient constituents)-Continued
N03 + N02 asN (Nitrate + Nitrite as Nitrogen) mg/L

7 -X-22 -*-22cd 22h 22sulf

0. Other 
7. Ion chromatography
22. Colorimetric

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

22cd. Cd diazotization 
22h. Color: hydrazine diazotization
22s. Color: sulfanilamide

4
0.160
0.350

20
0.184
0.560
0.220
0.015

11
0.116
0.994
0.229
0.050

30
0.130
1.300
0.215
0.017

3
0.226
0.318

3
0.200
0.240

Lab Rating Z-value 22 22cd 22h 22sulf
1
3 
10 
11
12
13 
16 
18 
19 
21
23 
25 
33 
38 
39
42 
45 
48 
51 
53
57 
59 
64 
69 
70
81 
84 
89 
90 
91
97 
100 
108
111 
113
114 
127 
129 
133 
134
138 
140
141 
142 
145
146 
154 
158 
180 
183

2
0 
4 
3 
4
4 
4 
4 
4 
0
4 
4 
4 
3 
4
4 
0 
0 
4 
0
0 
4 
0 
4 
3
4 
0 
3 
0 
2
4 
0 
4 
2
4
0 
1 
4 
4 
4
3
4 
4 
4 
4
1 
1 
4 
3 
0

-1.04 
-4.92 
0.00 
-0.95 
-0.47
0.00 
0.43 
-0.24 
0.47 
4.64
0.00 
0.09 
0.00 
0.95 
-0.43
0.00 
4.31 
2.37 
0.47 
-2.84
51.12 
-0.47 
11.36 
0.47 
-0.95
0.28 
5.96 
0.52 

36.64 
-1.42
0.00 
-8.10 
-0.47 
-1.47 
0.28

12.31 
1.94 
-0.24 
0.00 
-0.14
-0.62 
-0.14 
-0.47 
-0.28 
-0.47
1.66 
-1.89 
0.05 
-0.62 
6.15

0.198 
0.116 

0.220 
0.200 

0.210
0.220 

0.229 
0.215 
0.230 

0.318
0.220 
0.222 
0.220 

0.240 
0.211

0.220 
0.311 

0.270 
0.230 

0.160
1.300 
0.210 
0.460 
0.230 
0.200

0.226 
0.346 

0.231 
0.994 

0.190
0.220 

<0.05 
0.210 

0.189 
0.226

0.480 
0.261 
0.215 

0.220 
0.217
0.207 

0.217 
0.210 

0.214 
0.210
0.255 
0.180 
0.221 
0.207 

0.350

MPV = 0.220
F-pseudosigma = 0.021

N= 71
Hu = 0.239
Hl= 0.210

Lab Rating Z-value
190
191
193
203
208
209
212
215
220
221
224
234
240
241
243
247
255
284
291
292
297
306

-0.47
-0.71
-0.47
1.89

16.09
0.80

-4.26
-0.47 
7.81

-0.95
0.00 
0.57 

11.69 
-0.38 
0.00

-1.70 
0.19 
7.10

17.99 
0.00

-2.13
-0.85

22 22cd 22h 22sulf
0.210

0.205
0.210

0.560
0.260

0.237

0.385
0.200

0.130
0.210

0.220
0.232
0.467
0.212

0.220
0.184

0.220

0.224
0.370
0.600

0.175
0.202
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Table 15. Statistical summary of reported data for standard reference water sample N-57 (nutrient constituentsj-Continued 
total P as P (total Phosphorus as phosphorus) mg/L

0.220 -

0.200 -

0.180 -

0 -ifin -

xX                            S£?5A _
t ^^

\>^V^

f t. ^«. ^ V-i^^^

^ v^vvxXXXXXXX^
\../...........................................................................v>v,v,!^^X^^^

* xxxxxxxxx 
xxxxx

: 1

Lab Rating Z-value 22m

X-22m

0. Other
6. ICP/MS
22m. Colonphosphomolybdate 

N= 2
Minimum = 0.193

Maximum = 0.213
Median =

F-pseudosigma =

1 59
0.206 0.114

0.310
0.200
0.013

MPV= 0.201
F-pseudosigma = 0.013

N= 62
Hu= 0.213
Hl= 0.195

1 
3 

10 
11 
12
13 
16 
18 
19
21
22 
23 
25 
36 
39
45 
48 
51 
57 
59
70 
76 
81 
89 
91
97 

108 
113 
114 
127
129 
133 
134 
138 
140
141 
142 
145 
146 
154
158 
180 
183 
190 
193
203 
212 
213 
215 
220

2 
4 
3 
4
0
4 
1 
4 
4 
4
3 
2 
3 
4 
3
4 
0 
3 
2 
4
0 
4 
4 
3 
4
3 
0 
3 
3 
4
4 
4 
0 
4 
0
0 
3 
1 
0 
4
2 
4 
4 
3 
4
0 
1 
4 
3 
2

1.12 
-0.07 
0.90 

-0.15 
2.17

-0.07 
1.95 

-0.15 
-0.07 
0.45
0.82 

-1.42 
0.67 

-0.45 
0.90 0.213

-0.07 
5.92 

-0.75 
1.42 

-0.07
8.17 
0.34 

-0.37 
0.52 

-0.07
-0.82 
3.67 

-0.60 0.193 
-0.82 
0.22

-0.45 
-0.07 
2.17 
0.07 
3.67

-5.32 
-0.90 
-1.57 
2.55 

-0.37
-1.42 
0.30 

-0.07 
-0.97 
0.15
2.92 

-1.57 
-0.07 
0.67 
1.35

0.216 
0.200 
0.213 
0.199 
0.230
0.200 
0.227 
0.199 
0.200 
0.207
0.212 
0.182 
0.210 
0.195

0.200 
0.280 
0.191 
0.220 
0.200
0.310 

0.206 
0.196 
0.208 
0.200
0.190 
0.250

0.190 
0.204
0.195 
0.200 
0.230 
0.202 
0.250
0.130 
0.189 
0.180 
0.235 
0.196
0.182 
0.205 
0.200 
0.188 
0.203
0.240 
0.180 
0.200 
0.210 
0.219

Lab Rating Z-value 22m
221
224
234
240
241
243
247
255
284
292
297
306

0
4
4
3
4
1
3
0
0
4
4
4

4.12
0.15
0.45
0.60
0.45
-1.57
-0.82
-6.52
6.67
-0.45
0.22
-0.30

0.256
0.203
0.207
0.209
0.207
0.180
0.190
0.114
0.290
0.195
0.204
0.197
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Table 15. Statistical summary of reported data for standard reference water sample N-57 (nutrient constituents)~Continued
P04 asP (Orthophosphate as phosphorus) mg/L

0.210

0.190

0.170

XX

Lab Rating Z-value 22m

     0 -tr-7 -X- 22m

0. Other
7. Ion chromatography 
22m. Colonphosphomolybdate 

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

2
0.192
0.193

10
0.020
0.500
0.197
0.048

49
0.160
0.266
0.196
0.007

MPV = 0.195
F-pseudosigma = 0.007

Rating Criterion 0.010**
N= 61

Hu = 0.200
Hl= 0.190

1
3 

10 
11 
12
13 
16 
18 
19 
21
23 
25 
33 
36 
39
45 
48 
51 
53 
57
59 
64 
70 
81 
84
89 
97 
100 
111 
113
127 
129 
133 
134 
138
140 
141 
142 
145 
146
154 
158 
180 
183 
190
191 
203 
208 
212 
213

2 
3
4 
4 
1
0 
2
4 
3 
4
0 
4 
3 
4 
4
4 
3 
3 
4 
3
3 
3 
3 
1 
0
4 
4 
NR
4 
4
0 
3 
1 
3 
3
0 
1 
2 
3 
0
4 
4 
4 
4 
4
3 
3 
0 
3 
3

1.33 
0.51 
-0.20 
-0.31 
-1.53
-2.55 
1.47 
0.31 
0.51 
0.31

-17.86 
0.41 
0.51 
0.00 
-0.20 0.193
-0.10 
0.51 
-0.71 
-0.41 
0.51
-0.51 
0.51 
-0.51 
-1.73 
13.78
0.41 
0.41

0.10 
-0.31 0.192

-11.73 
-0.51 
-1.53 
-0.82 
-0.82
-3.57 
1.84 
-1.02 
-0.51 
-2.35
-0.10 
-0.41 
0.31 
0.00 
0.10
0.51 
0.51 

31.12 
0.51 
-0.51

0.208 
0.200 
0.193 
0.192 
0.180

0.170 
0.209 
0.198 
0.200 
0.198

0.020 
0.199 

0.200 
0.195

0.194 
0.200 
0.188 
0.191 
0.200
0.190 
0.200 
0.190 
0.178 

0.330
0.199 
0.199 

<0.5 
0.196

<0.08 
0.190 
0.180 
0.187 
0.187
0.160 
0.213 
0.185 
0.190 
0.172
0.194 
0.191 
0.198 
0.195 
0.196

0.200 
0.200 

0.500 
0.200 
0.190

Lab Rating Z-value 0 22m
215
220
221
224
234
240
241
247
255
284
292 0
297 0
306 0

0.51
-0.20 
0.31
-0.10
-1.73
4.90
-0.20
-1.43 
7.24 
0.51
2.55
2.14
4.08

0.200
0.193
0.198
0.194

0.178
0.243
0.193
0.181

0.266
0.200
0.220
0.216
0.235

98



Table 16. Statistical summary of reported data for standard reference sample N-58 (nutrient constituents)

Definition of analytical methods, abbreviations, and symbols

Analytical methods

0. Other/Not reported

4. ICP

5. DCP 

7. 1C

20. Titrate: color

21. Titrate: electro

22. Color:
40. Ion electrode

inductively coupled plasma

direct coupled plasma

ion chromatography

titration: colorimetric (color reagent specified)

titration: electrometric

colorimetric (color reagent specified)

ion selective electrode

Abbreviations and symbols
N = number of analyses-(excluding less than values)

MPV = most probable value

F-pseudosigma = nonparametric statistic deviation

Hu = upper hinge value

HI = lower hinge value

mg/L = milligrams per liter

Lab = laboratory code number

NR = not rated, less than value reported or insufficient data

< = less than

Constituent 
NH3 as N 

NH3+Org N as N 

N03+N02 as N 

Total P as P 

PCv as P

Ammonia as nitrogen

Ammonia plus organic nitrogen as nitrogen

Nitrate plus nitrite as nitrogen

Total Phosphorus as phosphorus

Orthophosphate as phosphorus

page
100
101
102
103

104

99



Table 16. Statistical summary of reported data for standard reference water sample N-58 (nutrient constituents)-Continued
NH3 asN (Ammonia as nitrogen) mg/L

22n

0. Other 
22. Colorimetric
22n. Color: Nesslerization

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

22n. Color: Nesslerization 
22p. Color: phenate
40. Ion selective electrode

3
0.626
0.800

7 1
0.500 0.588
0.770
0.593
0.042

1 40
0.580 0.227

1.280
0.620
0.041

14
0.510
1.100
0.610
0.074

Lab Rating Z-value 22 22n 22na 22p 40
1

10
11
12 
13
16 
18 
19 
23 
25
28 
33 
36 
45 
48
51 
59 
64 
70 
76
81 
84 
89 
90 
91
97 
100 
107 
108 
111
113 
114 
127 
129 
134
138 
140 
141 
142 
145
146 
154 
158 
180 
183
190 
203 
204 
205 
209

4 
4 
4 
0 
2
4 
0 
3 
3 
0
0 
4 
4 
1 
0
4 
3 
4 
3 
4
4 
0 
4 
0 
1
3 
0 
4 
3 
4
4 
1 
1 
3 
2
3 
0 
2 
3 
3
4 
3 
2 
4 
0
4 
3 
4 
1 
4

0.45 
0.00 
0.00 
-7.19 
1.12
0.38 0.637 
-2.09 
-0.90 
-0.67 
3.37 0.770
2.90 
-0.22 
-0.34 
1.91 

14.84
0.00 
0.67 
0.00 
-0.67 
0.04
-0.36 
-2.47 
-0.22 
-8.84 
-1.80
0.54 0.644 
4.05 0.800 
-0.34 
-0.67 
0.38
-0.36 
-1.57 
-1.64 
-0.72 0.588 
1.21
-0.54 
-2.70 0.500 
1.15 
-0.61 
0.90
-0.20 
0.67 
-1.12 
0.29 
10.79
0.22 
-0.90 0.580 
-0.38 
1.60 
0.13 0.626

0.640

0.620 
0.300 
0.670

0.527 
0.580 
0.590

0.749 
0.610 
0.605

1.280

0.650 
0.620 
0.590 
0.622
0.604

0.610 
0.227 
0.540

0.605 

0.637
0.604 

0.547 

0.674
0.596

0.671 
0.593 
0.660
0.611 
0.650 
0.570 
0.633

0.630

0.603 
0.691

0.620

0.705

0.620

0.510

0.590

0.550

1.100

MPV= 0.620
F-pseudosigma = 0.044

N= 66
Hu = 0.650
HI = 0.590

Lab
212 
213 
215 
220 
221
224 
234 
240 
241 
243
247 
255 
284 
292 
297
306 
307

Rating
3 

NR 
3 
3 
0
4 
0 
1 
3 
3
0 
4 
0 
4 
3
3 
3

Z-value 0 22
-0.90 

<1 
0.67 

-0.70 0.589 
2.52
0.07 

-2.11 
1.57 0.690 

-0.58 
-0.61 0.593
3.15 
0.00 

-2.25 
-0.45 
0.58
0.63 
0.67

22n 22na 22p 40
0.580 

0.650 

0.732
0.623 

0.526

0.594

0.760 
0.620 

0.520 
0.600 

0.646
0.648 
0.650
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Table 16. Statistical summary of reported data for standard reference water sample N-58 (nutrient constituents)-Continued 
NH3 + Organic N as N (Ammonia + organic nitrogen as nitrogen) mg/L

0 -X-22 22n 40

0. Other 
22. Colorimetric
22n. Color: Nesslerization

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

22p. Color: phenate 
22sulf. Color: sulfuric acid
40. Ion selective electrode

6
0.559
3.070

10
0.635
1.276
0.910
0.129

3
0.680
1.094

22
0.203
1.210
0.886
0.126

1 4
0.895 0.940

1.230

MPV= 0.910
F-pseudosigma = 0.141

N= 46
Hu= 1.020
HI = 0.830

Lab Rating Z-value 22 22n 22p 22sulf 40
1

10
11
12 
16
18 
23 
25 
36 
45
48 
51 
59 
70 
81
89 
90 
91 
97 
100
113 
129 
134 
138 
140
141 
142 
145 
146 
158
180 
190 
204 
209 
212
213 
215 
220 
221 
224
240 
241 
247 
255 
284
297 
306

4 
4 
4 
4 
3
2 
3 
3 
2 
3
1 
4 
3 
4 
3
4 
0 
4 
4 
0
2 
2
3 
4 
4
4 
4 
3 
4 
4
4 
0 
3 
0 
4
NR 
3 
1 
0 
4
0 
4 
0 
3 
0
4 
0

-0.39 
0.00 
0.50 
-0.07 
-0.78
1.35 
-0.71 
-0.99 
1.11 
0.61
-1.63 
0.21 
0.64 
-0.50 
-0.70
-0.33 
-5.02 
0.00 
0.00 
7.03
1.42 
1.31 
-0.82 
-0.16 
0.00
-0.07 
0.35 
-0.57 
-0.28 
0.45
-0.18 
7.74 
-0.78 
2.60 
-0.43

0.78 
-1.95 
2.27 
0.28
-2.49 
0.50 
2.13 
-0.59 
15.34
-0.11 
5.75

0.980 

0.800

0.770

0.680

0.910 
1.900

1.094 

0.910
0.900 

0.960

0.974

2.000 
0.800 
1.276 
0.850

<1 

0.635

0.559 

3.070

1.720

0.855 
0.910

0.900

1.100 
0.810

1.067

1.000 
0.840 
0.812
0.863 
0.203 
0.910

1.110

0.795 
0.887

0.830 
0.870

0.885

1.020 

0.950

1.210 
0.827

0.996

0.940

1.230

0.980

0.895
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Table 16. Statistical summary of reported data for standard reference water sample N-58 (nutrient constituents)-Continued
N03 + N02 as N (Nitrate + Nitrite as Nitrogen) mg/L

=£=  aaaeg

7 -X-22 ^K-22cd 22sulf

0. Other 
7. Ion chromatography
22. Colorimetric

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

22cd. Cd diazotization 
22h. Color: hydrazine diazotization
22sulf Color: Sulfanilamide

4
0.81
1.17

20
0.91
1.57
1.00
0.04

8
0.95
1.39
1.11
0.12

35
0.82
2.10
1.00
0.04

3
0.21
1.26

4
0.98
1.11

Lab Rating Z-value 22 22cd

MPV
F-pseudosigma

N
Hu
HI

1.01
0.06

74
1.07
0.98

22h 22sulf
1

10
11
12 
13
16 
18 
19 
23 
25
28 
33 
36 
42 
45
48 
51 
53 
59 
64
69 
70 
81 
84 
89
90 
91 
97 
100 
107
108 
111 
113 
114 
126
127 
129 
133 
134 
138
140 
141 
142 
145 
146
154 
158 
180 
183 
190

2 
4 
4 
4 
4
3 
4 
2 
4 
3
0 
4
1 
1 
0
0 
4 
3 
4 
0
4 
2 
4 
2 
4
0 
2 
3 
0 
4
4 
4 
4 
0 
2
4 
4 
0 
4 
4
4 
4 
4 
2
1
4 
4 
4 
0 
3

-1.15 
0.16 
0.47 
0.00 
0.31
-0.93 
-0.31 
1.09 
0.00 
0.93
2.48 1.17 
-0.31 
1.55 
-1.55 
5.89
3.88 
-0.16 
0.67 1.05 
-0.16 
11.63
0.47 
-1.40 
-0.26 
1.09 
-0.09

-12.47 
-1.24 
0.99 
2.79 
-0.16
-0.47 
-0.47 
0.16 

16.90 
-1.09
-0.42 
-0.19 
4.50 
-0.43 
-0.20
0.33 
0.31 
0.16 
-1.24 
1.71
-0.16 
0.47 
0.00 
-3.10 0.81 
-0.84

0.94 
1.02

1.01 
1.03

0.95 
0.99 
1.08

1.07

0.99

0.91 
1.39

1.26 
1.00

1.00 
1.76
1.04 
0.92 

0.99 
1.08 

1.00
0.21 

0.93 
1.07 

1.19 
1.00

0.98 
1.02 
2.10 
0.94

0.98 
1.00 

1.30 
0.98 
1.00

1.03 
1.03 

1.02 
0.93 
1.12
1.00 
1.04 
1.01

0.96

1.04

1.01

1.11

0.98

Lab Rating Z-value 22 22cd 22h 22sulf
191 
193 
203 
204 
205
208 
209 
212 
215 
220
221 
224 
234 
240 
241
243 
247 
255 
284
291
292 
297 
306 
307

4 
4 
0 
4 
4
4 
0 
2 
4 
0
3 
4 
4 
0 
3
4 
2 
4 
0 
0
2 
0 
4 
4

-0.14 
0.16 
2.95 
0.00 
-0.48
0.47 
2.17 
1.40 
-0.47 
2.53
0.62 
-0.09 
0.47 
8.64 
-0.81
0.16 
-1.07 
-0.16 
9.92 
9.15
-1.09 
-2.88 
0.00 
-0.16

1.00 
1.02

1.04

1.05 
1.00 
1.04 
1.57 
0.96

0.94

0.94

1.20 
1.01 
0.98

1.15 
1.10 
0.98 

1.17

1.02

1.00 
1.65 
1.60

0.82 
1.01 
1.00
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Table 16. Statistical summary of reported data for standard reference water sample N-58 (nutrient constituents)-Continued 
total P as P (total Phosphorus as phosphorus) mg/L

0.850

0.800

0.750

0.700

0.650

~j* 
:x

Lab Rating Z-value 22m

-X-22m

4. ICP
6. ICP/MS
22m. Colorphosphomolybdate 

N= 1 1
Minimum = 0.900 0.768

Maximum =
Median =

F-pseudosigma =

59
0.655
0.892
0765
0.031

1
10
11
12 
13
16 
18 
19 
22 
23
25 
28 
36 
45 
48
51 
59 
70 
76 
81
89 
91 
97 
107 
108
113 
114 
127 
129 
133
134 
138 
140 
141 
142
145 
146 
154 
158 
180
183 
190 
193 
203 
204
212 
213 
215 
220 
221

3 
4 
4 
4 
3
0 
4 
3 
3 
4
3 
0 
4 
4 
4
3 
1 
0 
4 
2
4 
4 
3 
4 
3
4 
2 
4 
4 
4
4 
4 
4 
3 
4
3 
3 
3 
3 
3
0 
0 
4 
1 
3
4 
4 
4 
0 
1

0.55 
0.00 
0.03 
0.11 
0.63
2.84 
-0.26 
-0.68 
0.92 
0.11
0.89 
3.53 0.900 
-0.29 
-0.08 
-0.42
-0.53 
-1.74 
2.47 
0.05 
-1.24
0.11 
0.11 
0.63 
0.11 
0.63
-0.03 
-1.21 
-0.42 
-0.13 
-0.16
-0.24 
-0.34 
-0.42 
-0.74 
-0.34
-0.95 
0.63 
-0.55 
-0.74 
0.97
2.37 
-2.92 
-0.16 
1.95 
0.58
0.11 
-0.42 
0.37 
3.32 
1.76

0.787 
0.766 
0.767 
0.770 
0.790
0.874 
0.756 
0.740 
0.801 
0.770
0.800

0.755 
0.763 
0.750
0.746 
0.700 
0.860 

0.768 
0.719
0.770 
0.770 
0.790 
0.770 
0.790
0.765 
0.720 
0.750 
0.761 
0.760
0.757 
0.753 
0.750 
0.738 
0.753
0.730 
0.790 
0.745 
0.738 
0.803
0.856 
0.655 
0.760 
0.840 
0.788
0.770 
0.750 
0.780 
0.892 
0.833

Lab Rating Z-value

MPV= 0.766
F-pseudosigma = 0.030

Rating Criterion 0.038**
N= 61

Hu = 0.790
HI = 0.750

4 6 22m
224 
234 
240 
241 
243
247 
255 
284 
292 
297

4 
4 
0 
3 
0
4 
3 
1 
2 
1

0.34 
-0.42 
2.21 
0.66 
-2.26
0.37 
-1.11 
1.68 
-1.18 
-1.53

0.779 
0.750 
0.850 
0.791 
0.680
0.780 
0.724 
0.830 
0.721 
0.708

306 -1.34 0.715
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Table 16. Statistical summary of reported data for standard reference water sample N-58 (nutrient constituents)-Continued
P04 asP (Orthophosphate as phosphorus) mg/L

0.760 

0.740 

0.720 

0.700 

0.680 

0.660 

0.640 

0.620

7. 
2i

_/ **^
_ :

.:
r __^_                                                                                                 

^ >v>\^w-V-XXv>
«*-" ~^ »... w\/X/\'>''v' " '

:  4-

lon chromatography 
.m. Color:phosphomolybdate

N = 
Minimum = 

Maximum = 
Median = 

F-pseudosigma =
Lab

1 
10 
11 
12 
13
16 
18 
19 
23 
25
28 
33 
36 
45 
48
51 
53 
59 
64 
70
81 
84 
89 
97 

100
107 
111 
113 
127 
129
133 
134 
138 
140 
141
142 
145 
146 
154 
158
180 
183 
190 
191 
203
204 
208 
212 
213
215

Rating Z-value
2 1.27 
4 -0.32 
3 -0.58 
4 -0.38 
4 -0.38
1 1.59 
4 -0.40 
2 -1.24 
3 -0.66 
4 0.00
4 -0.17 
2 1.36 
1 1.79 
0 2.63 
2 1.36
4 0.49 
4 -0.32 
3 -0.66 
4 0.20 
4 -0.38
4 -0.49 
1 1.93 
4 -0.29 
4 0.09 
4 0.20
4 -0.43 
4 0.06 
4 -0.29 
4 -0.12 
3 -0.84
4 -0.38 
4 0.26 
2 -1.07 
4 -0.38 
4 0.14
3 0.61 
4 0.49 
0 -2.05 
4 -0.20 
4 0.03
2 -1.13 
3 0.98 
1 1.85 
3 0.78 
4 0.49
3 -0.92 
2 1.36 
4 -0.09 
4 -0.38 
4 0.20

V

1

11
0.568 
0.760 
0.700 
0.032

7

0.680

0.740

0.760 

0.700

0.689

0.720

0.740

^xxx***

  7 -X-22m

MPV= 0.693 
F-pseudosigma = 0.024 
Rating Criterion = 0.035** 

52 N = 63 
0.609 Hu = 0.713 
0.893 HI = 0.680 
0.692 
0.024

22m Lab Rating Z-value 7 22m
0.737 220 3 0.55 0.712 
0.682 221 0 -2.42 0.609 
0.673 224 4 0.09 0.696 
0.680 234 0 -3.61 0.568 

240 4 0.46 0.709
0.748 241 4 -0.26 0.684 
0.679 247 4 -0.12 0.689 
0.650 255 3 0.52 0.711 
0.670 284 3 -0.95 0.660 
0.693 292 0 3.38 0.810
0.687 297 0 3.95 0.830 

306 0 5.77 0.893 
0.755 307 0 2.80 0.790 
0.784 
0.740
0.710 
0.682 
0.670 
0.700 
0.680
0.676

0.683 
0.696

0.678 
0.695 
0.683

0.664
0.680 
0.702 
0.656 
0.680 
0.698
0.714 
0.710 
0.622 
0.686 
0.694
0.654 
0.727 
0.757

0.710
0.661

0.690 
0.680 
0.700
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Table 17. Statistical summary of reported data for standard reference sample P-30 (low ionic strength constituents)

Definition of analytical methods, abbreviations, and symbols

Analytical methods
0. Other/Not reported

1. AA: direct, air =

2. AA: direct, N2O =

3. AA: graphite furnace =

4. ICP

5. DCP

6. ICP/MS

7. 1C
12. Flame emission =

20. Titrate: color =

21 . Titrate: electro =

22. Color:

40. Ion electrode =

41. Electro =

50. Gravimetric =

51. Turbidimetric =

Abbreviations and symbols
N =

MPV =

F-pseudosigma =
Hu =

HI =

mg/L =
I^S/cm =

Lab =
NR =

< =

Constituent
Acid Acidity as CaCO3

Ca Calcium

Cl Chloride

F Fluoride

K Potassium

Mg Magnesium

Na Sodium

pH
PO4 as P Orthophosphate as Phosphorus

SO4 Sulfate
Sp Cond Specific Conductance

atomic absorption: direct, air

atomic absorption: direct, nitrous oxide

atomic absorption: graphite furnace

inductively coupled plasma

direct current plasma

inductively coupled plasma / mass spectrometry

ion chromatography

flame emission

titration: colorimetric (color reagent specified)

tit rat ion: electrometric
colorimetric (color reagent specified)

ion selective electrode

electrometric: (type meter specified)

gravimetric: (precipitate specified)

turbidimetric: (precipitate specified)

number of analyses-(excluding less than values)

most probable value

nonparametric statistic deviation

upper hinge value
lower hinge value

milligrams per liter
microsiemens per centimeter at 25° C

laboratory code number

not rated, less than value reported or insufficient data

less than

page
106

107

108

109

110

111

112

113

114

115
116

105



Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituentsj-Continued
Acidity (asCaC03) mg/L

0. Other 41 
20. Titrate: colorimetric
21. Titrate: electrometric

N= 1
Minimum = 0.25

Maximum =
Median =

F-pseudosigma =

Direct reading

0 10
<2 1.80

14.40
3.39
1.70

1
1.01

MPV =
F-pseudosigma :

N =
Hu =
Hh

2.88
1.80

12
4.33
1.90

Lab Rating Z-value 20 41
3

16
36
59
81
89

127
141.1

146
215
224

228.1
228.2

240
247
283
284

NR
0 6.41 
4 -0.49 
2 -1.04 
4 -0.10
3
4
3

NR 
NR
4

NR 
NR
4
0
3
2

14.40
2.00

2.70
1.01

0.79
0.46
0.82

4.30
3.71
4.35

<2
0.10

-0.46 
3.96

-0.60
-1.46

3.06

2.06
10.00

1.80
0.25
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituentsj-Continued
Ca (Calcium) mg/L

0.25

0. Other 
1. AA: direct, air
4. ICP

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

5. DCP 
6. ICP/MS
7. Ion chromatography

1 5
0.10 0.10

0.80

19
0.12
0.31
0.14
0.03

1 1 4
0.12 0.15 0.05

0.25

MPV = 
F-pseudosigma :

N:

HIT 
Hh

0.13
0.04

31
0.18
0.12

Lab Rating Z-value
1 
2 
3 
5 

16
23 
25 
33 
36 
48
64 
81 
83 
89 
110
113 
127 
134 
138 
140

141.1 
145 
146 
180 
190
203 
215 
224 

228.1 
228.2
240 
241 
247 
255 
283
284 
287 
289

4 
3 
2 
4 
0
NR 
4 
4 
NR
4
4 
4 
4 
NR 
4
NR 
4 
4 
0 
3
3 
0 
NR 
3 
2
4 
3 
4 
0
1
4 
0 
NR 
4 
NR
3 
2
4

-0.12 
-0.54 
1.49 
-0.05 
3.71

-0.02 
-0.25

0.37
-0.25 
-0.27 
-0.25

0.25

-0.22 
-0.10 
2.48 
-0.74
0.94 
4.46

0.87 
1.24
0.00 
0.99 
0.00 
2.85 
-1.98
0.00 
16.58

0.32

-0.74 
1.26 
0.25

0.13

0.19 
0.13 
0.28

<0.2 
0.13 

0.12 
<0.5

0.12 
0.12 
0.12 

<0.3 
0.14
<0.2 
0.12 
0.13 
0.23 

0.10
0.17 
0.31 
<0.5 
0.17

0.13 
0.17 
0.13

0.13 
0.80 

<0.5 
0.14 
<0.5

0.10 
0.18 

0.14

0.11

0.15

0.18

0.25 
0.05
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituents)~Continued
Cl (Chloride) mg/L

0.50 

0.40 -| 

0.30 

0.20 - 

0.10 - 

0.00

 -x-

A A

21 -X-22fe

0. Other 
7. Ion chromatography
20. Titrate: colorimetric

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

21. Titrate: electrometric 
22fe: Color, ferricyanide
40. Ion selective electrode

0 25
< 5 0.18

0.98
0.22
0.03

3
0.25
1.55

0 5
< 1 0.20
<2 1.10

0
< 1

MPV =
F-pseudosigma :

N =
Hu =
Hl =

0.23
0.08

33
0.31
0.20

Lab Rating Z-value 20 22fe 40
1 
2 
3 
5 

16
23 
25 

30.1 
33 
36
48 
59 
64 
81 
89
96 

110 
113 
127 
134
138 
140 

141.1 
145 
146
158 
180 
190 
203 
204
209 
215 
220 
224 

228.1
228.2 

240 
241 
247 
255
283 
284 
287 
289

3 
4 
0 

NR 
0

NR 
4 
4 
3 
4

NR 
3 
4 

NR 
4

NR 
4 
3 
4 
4
4 
4 
4 
4 

NR
0 
2 
4 

NR 
NR
4 
0 
1 
3 
4
4 
4 
4 

NR 
NR
0 

NR 
0 
3

-0.56 
-0.33 
4.44

10.67

0.00 
-0.37 
-0.61 
0.00

0.98 
-0.37

0.25

-0.07 
-0.59 
-0.26 
-0.12
0.20 
0.49 

-0.37 
-0.37

6.75 
1.40 

-0.49

-0.38 
9.44 
1.84 
0.74 
0.09
0.00 
0.13 

-0.39

9.20

16.19 
0.86

0.18 
0.20

<0.17

0.23 
0.20 
0.18 
0.23

0.31 
0.20

0.25

0.22 
0.18 
0.21 
0.22
0.25 

0.20

0.78 
0.34 
0.19

0.20 
1.00

0.29 
0.24
0.23 
0.24 
0.20

0.98 
<5 

1.55 
0.30

0.59 

1.10

<1

<2

0.27 
0.20

<2

0.38

<5
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituents)-Continued
F (Fluoride) mg/L

0.280 -

0.230 -

0.180

0.130

0. Other 
7. Ion chromatography 
40. Ion selective electrode 

N = 
Minimum = 
Maximum = 

Median = 
F-pseudosigma =

Lab Rating Z-value
1 3 0.95 
2 4 -0.32 
3 4 0.16 
5 3 0.56 

16 4 -0.40
23 4 -0.24 
25 2 -1.03 
36 3 -0.52 
48 0 3.33 
59 4 0.16
81 3 0.83 
83 2 1.35 
89 3 -0.83 

113 3 -0.87 
127 2 -1.19
134 4 0.16 
138 0 -2.54 
140 4 0.32 

141.1 3 0.79 
145 2 -1.03
146 2 1.35 
158 0 10.08 
180 4 0.00 
190 0 -2.62 
215 4 -0.16
240 2 1.35 
241 4 -0.24 
247 1 -1.83 
255 1 1.83 
283 4 -0.24
284 4 -0.24 
287 0 2.78 
289 4 0.16

2 12 
0.200 0.140 
0.210 0.460 

0.199 
0.022

0 7

0.198 

0.220

0.200 

0.193 

0.210

0.176

0.180

0.460 
0.206 
0.140

0.160 

0.200
0.200 

0.210

   0 -*-7 -*-40

19 
0.142 
0.290 
0.214 
0.031

40
0.230 

0.210 

0.196

0.180 

0.290

0.227 
0.240 
0.185 
0.184

0.210 
0.142 
0.214 
0.226

0.240 

0.202
0.240 
0.200

0.252

0.276

MPV = 0.206
F-pseudosigma = 0.025

N= 33
Hu = 0.227
Hl= 0.193
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituents)-Continued
K (Potassium) mg/L

0. Other 
1 . AA: direct, air 
4. ICP 

N = 
Minimum = 
Maximum = 

Median = 
F-pseudosigma =

Lab Rating Z-value
1 4 -0.09 
2 4 0.00 
3 NR 
5 NR 

16 1 1.63
23 0 23.26 
33 4 -0.47 
36 NR 
48 2 1.07 
64 4 -0.23
81 4 -0.26 
89 4 0.00 

113 3 0.70 
127 3 -0.74 
134 4 0.33
138 4 0.00 
140 3 0.51 

141.1 1 -1.91 
145 NR 
146 NR
180 0 13.33 
190 4 -0.47 
203 4 0.47 
209 3 -0.79 
224 4 0.23

228.1 3 -0.56 
228.2 3 -0.53 

240 4 0.00 
241 0 33.96 
247 NR
255 NR 
283 0 5.68 
284 4 0.14 
287 0 13.02 
289 3 -0.70

  ̂0 H3-1 -0-4 -n^5 -A- 7 -*-12

5. DCP 
7. Ion chromatography 
1 2. Flame emission F-pseu 

2 12 8 1 4 1 
0.146 0.106 0.058 0.120 0.116 0.140 
0.186 1.600 0.713 0.140 

0.157 0.145 
0.248 0.106

0 1 4 5 7 12
0.136 

0.140 
<1 
<1 

0.210
1.140 

0.120 
<0.5 

0.186 
0.130

0.129 
0.140 

0.170 
0.108 
0.154

0.140 
0.162 

0.058 
<0.7 

<1
0.713 

0.120 
0.160 
0.106 

0.150
0.116 
0.117 

0.140 
1.600 

<1
< 0.098 

0.384 
0.146 

0.700 
0.110

MPV= 0.140
sigma = 0.043

N= 28
Hu= 0.178
Hl= 0.120
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituents)-Continued
Mg (Magnesium) mg/L

^0 -D-1 -0-4 -^4r-5 -4-6 -^4r-7

0. Other 5. DCP 
1. AA: direct, air 6. ICP/MS 
4. ICP 7. Ion chromatography F-pse 

N= 1 5 12 1 1 4 
Minimum = 0.100 0.020 0.007 0.020 0.046 0.010 

Maximum = 0.300 0.150 0.050 
Median = 0.031 

F-pseudosigma = 0.01 5
Lab

1 
2 
3 
5 

16
23 
25 
33 
36 
48
64 
81 
83 
89 

110
113 
127 
134 
138 
140

141.1 
145 
146 
180 
190
203 
215 
224 

228.1 
228.2

240 
241 
247 
255 
283
284 
287 
289

Rating
4 
4 
0 

NR 
NR
NR 
3 
4 

NR 
2
4 

NR 
NR 
NR
3

NR 
NR 
4 
4 
4
4 

NR 
NR 
3 
2
4 
1 
4 
4
3
2 
0 

NR 
NR 
NR
0 
4 
4

Z-value 014567
-0.19 0.023 
-0.30 0.021 
6.66 0.150 

<0.03 
<0.1

<0.2 
0.51 0.036 

-0.35 0.020 
<0.5 

1 .05 0.046
-0.35 0.020 

<0.118 
< 0.035 

<0.01 
0.73 0.040

<0.1 
<0.07 

-0.24 0.022 
0.24 0.031 

-0.24 0.022
-0.30 0.021 

<0.19 
<0.5 

0.94 0.044 
1.27 0.050

-0.35 0.020 
1.81 0.060 
0.19 0.030 
0.19 0.030 

-0.89 0.010
-1.05 0.007 
14.76 0.300 

<0.5 
< 0.088 

<0.1
3.97 0.100 

-0.35 0.020 
-0.35 0.020

MPV= 0.027
F-pseudosigma = 0.019

N= 24
Hu = 0.045
HI = 0.020
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituents)-Continued
Na (Sodium) mg/L

0.50

0. Other
1. AA: direct, air
4. ICP

5. DCP
6. ICP/MS
7. Ion chromatography

N =
Minimum =

Maximum =
Median =

F-pseudosigma =
Lab Rating

1 3
2 4
3 NR
5 3

16 NR
23 4
25 4
33 3
36 NR
48 1
64 3
81 NR
83 3
89 0

113 2
127 4
134 2
138 0
140 4

141.1 4
145 2
146 NR
180 2
190 3
203 1
209 2
215 4
224 4

228.1 4
228.2 4

240 0
241 0
247 NR
255 NR
283 0
284 NR
287 1
289 2

Z-value
-0.58
0.34

-0.69

0.26
0.50

-0.79

1.96
-0.79

-0.79
-2.65
-1.06
0.24
1.08
2.12
0.00
0.19

-1.32

1.40
-0.53
-1.85
-1.40
0.00
0.26
0.00
0.26

-4.76
4.23

1 9
0.00 0.24

0.50
0.34
0.07

0 1

0.35

0.31
<

0.24

0.38

0.34

0.27
0.29

0.50

15 1
0.16 0.31
0.58
0.34
0.04

4 5
0.32

< 1
0.31
<3

0.36
0.31

<0.5

0.326
0.31

0.30
0.35

0.42

0.35
0.29

<0.5
0.39

0.34
0.35

0.16

<0.5

1 4
0.41 0.32

0.35

6 7

0.35

0.41

0.32

0.34
0.35

< 0.574
6.45

-8.99
. 1.59
-1.32

0.00
0.40

0.58

0.29

MPV = 
F-pseudosigma =

Hl =

0.34
0.04

31
0.36
0.31
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituentsj-Continued
PH

41. Direct reading

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

Lab
1
2
3
5

11
16
23
25
26

30.1
33
34
36
48
59
64
81
89
96

107
110
113
127
134
138
140

141.1
146
180
183
203
204
209
215
224

228.1
228.2

240
241
243
244
247
255
283
284
287
289

Rating
4
4
4
1
4
1
3
4
0
2
4
0
0
4
3
4
3
2
3
4
4
4
3
4
0
0
4
2
4
2
3
4
4
3
0
4
4
0
4
4
4
4
3
1
3
2
4

Z-value
0.45
0.21
0.15

-1.64
-0.37
1.91

-0.64
0.30

-2.69
1.16

-0.15
-2.06
3.55

-0.19
0.86

-0.34
-0.75
-1.05
0.67
0.30
0.20
0.00

-0.67
-0.09
2.09
2.43
0.34

-1.20
0.19

-1.20
0.79

-0.22
0.07
0.56

-3.89
-0.19
-0.19
3.07

-0.45
0.45

-0.11
0.04

-0.67
1.87

-0.56
-1.38
0.26

47
4.31
6.30
5.35
0.21

41
5.47
5.41
5.39
4.91
5.25
5.86
5.18
5.43
4.63
5.66
5.31
4.80
6.30
5.30
5.58
5.26
5.15
5.07
5.53
5.43
5.40
5.35
5.17
5.33
5.91
6.00
5.44
5.03
5.40
5.03
5.56
5.29
5.37
5.50
4.31
5.30
5.30
6.17
5.23
5.47
5.32
5.36
5.17
5.85
5.20
4.98
5.42

MPV
F-pseudosigma
Rating Criterion

N
Hu
Hl

5.35
0.21
0.27

47
5.47
5.19
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituents)-Continued
P04 asP (Orthophosphate as Phosphorus) mg/L

0.110

0.100

0.090

     0 -tr--7 -X- 22m

0. Other 
7. Ion chromatography
22m. Colorphosphomolybdate

Lab
1
3
5

11
16
23
25
33
36
48
64
81
83
89
96

113
127
134
138
140

141.1
145
146
158
180
183
190
203
215
224
240
241
247
255
283
284
287
289

N= 0
Minimum = <0.1

Maximum =
Median =

F-pseudosigma =
Rating Z-value 0

4 0.00
0 82.02
3 0.67
3 -0.67
3 0.67

NR
3 -0.67
3 -0.54
4 0.00
0 14.30
4 0.27
0 -3.24
0 60.30
4 -0.40
3 -0.67
3 0.94
1 1.89
1 -1.89
3 0.54
3 -0.54
0 3.24
1 -1.89
0 3.78
2 -1.08
4 0.40
4 0.00
4 0.00
3 -0.54
0 2.16
3 0.54
0 -3.24
0 -2.43
4 0.40

NR
NR
NR <0.1
NR
0 -2.83

4 29
0.060 0.060
0.087 0.692

0.084
0.009

7 22m
0.084
0.692
0.089
0.079
0.089

< 0.1
0.079

0.080
0.084
0.190
0.086
0.060
0.531
0.081
0.079
0.091
0.098
0.070
0.088
0.080
0.108
0.070
0.112
0.076
0.087
0.084
0.084
0.080
0.100
0.088

0.060
0.066
0.087

<0.5
<0.2

<0.1
0.063

MPV = 0.084
F-pseudosigma = 0.007

N= 33
Hu = 0.089
HI = 0.079
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituentsj-Continued
S04 (Sulfate) mg/L

1.200

1.000

0.800

0.600

0.400

0.200

0.000

-X- 22mtb 51

0. Other 
4. ICP
7. Ion chromatography

N =
Minimum = < 5

Maximum =
Median =

F-pseudosigma =

22mtb. Color: methyl thymol blue 
51 . Turbidimetric

0 2
0.303
0.610

24
0.250
1.458
0.357
0.052

2
1.500
7.500

5
0.700
2.600

MPV= 0.400
F-pseudosigma = 0.259

N= 33
Hu = 0.700
HI = 0.350

Lab Rating Z-value 22mtb
1 
2 
3 
5 

16
23 
25 

30.1 
33 
36
48 
59 
64 
81 
83
89 
96

110 
113 
127
134 
138 
140 

141.1 
145
146 
158 
180 
190 
203
209 
220 
224 

228.1 
228.2

240 
241 
247 
255 
283
284 
287 
289

4 
4 

NR 
4 
0

NR 
NR
4 
4 
4
0 
3 
4 

NR 
3
2 

NR 
4 
4 
4
4 
4 
0 

NR 
4

NR
0 
4 
3 
0
4 
2 
4 
4 
4
4 
4 

NR 
NR 
0

NR
0 
4

-0.12 
0.02

-0.31 
27.37

-0.23 
-0.19 
-0.19
2.31 
0.69 

-0.19

0.81
1.39

0.03 
0.01 

-0.37
-0.19 
-0.14 
6.17

-0.27

4.08 
-0.10 
-0.58 
4.24
0.07 
1.16 
0.00 

-0.35 
-0.35
-0.31 
-0.19

2.43

8.48 
0.00

0.369 
0.406

0.320

<2
<5 

0.340 
0.350 
0.350

0.580 
0.350

0.610

0.409 
0.403 

0.303
0.350 
0.363

0.330

1.458 
0.374 
0.250

0.418

0.400 
0.309 
0.310
0.320 
0.351 
<1.5

1.030
<5 

0.400

<10 

7.500

1.000 

<5

0.760
<1

2.000 
<5

<5 

1.500

0.700

<30

2.600
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Table 17. Statistical summary of reported data for standard reference water sample P-30 (low ionic strength constituents)~Continued
SpCond (Specific Conductance) (.iS/cm

41 . Direct reading

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

Lab
1
3
5

11
16
23
25
26
33
36
48
59
64
81
89
96

107
110
113
127
134
138
140

141.1
145
146
180
183
190
203
204
215
224

228.1
228.2

240
241
243
244
247
255
283
284
287
289

Rating
4
4
3
4
4
4
2
3
4
3
3
4
4
1
2
0
3
4
2
4
4

NR
0
4
3
0
0
4
3
0
4
4
0
4
4
2
0
4
4
4
3
0
0
2
2

Z-value
0.47
0.00
0.61
0.00
0.36

-0.45
1.19
0.72

-0.48
-0.58
-0.67
0.24
0.12
1.59
1.06

61.60
1.00

-0.06
-1.07
-0.24
-0.07

-2.39
-0.12
-0.96
3.10
5.97

-0.24
0.55

27.58
0.00
0.00

-2.27
-0.49
-0.49
-1.19
-2.77
0.31

-0.24
-0.43
-0.79
4.89
4.18
1.07

-1.07

44
3.7

57.6
6.0
0.1
41

6.4
6.0
6.5
6.0
6.3
5.6
7.0
6.6
5.6
5.5
5.4
6.2
6.1
7.3
6.9

57.6
6.8
6.0
5.1
5.8
5.9

<10
4.0
5.9
5.2
8.6

11.0
5.8
6.5

29.1
6.0
6.0
4.1
5.6
5.6
5.0
3.7
6.3
5.8
5.6
5.3

10.1
9.5
6.9
5.1

MPV =
F-pseudosigma =

N =
Hu =
Hl =

6.0
0.8
44
6.7
5.6
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Table 18. Statistical summary of reported data for standard reference sample GWT-3 (ground-water trace constituents)

Definition of analytical methods, abbreviations, and symbols_____________________ __

Analytical methods

0. Other/Not reported

1. AA: direct, air

2. AA: direct, N2O

3. AA: graphite furnace

4. ICP

5. DCP

6. ICP/MS

7. 1C

10. AA: extraction

11. AA: hydride

12. AA: flame emission 

22. Color

atomic absorption: direct air

atomic absorption: direct, nitrous oxide

atomic absorption: graphite furnace

inductively coupled plasma

direct current plasma

inductively coupled plasma / mass spectrometry

ion chromatography

atomic absorption: extraction (chelating agent[s] specified)

atomic absorption: hydride (reducing agent specified)

atomic absorption: flame emission

colorimetric (color reagent specified)

Abbreviations and symbols

Constituent
Ag Silver
Al Aluminum

As Arsenic

B Boron

Ba Barium

Be Beryllium

Ca Calcium

Cd Cadmium

Co Cobalt

Cr Chromium

Cu Copper

Fe Iron

K Potassium

N = number of analyses--(excluding less than values)

MPV = most probable value

F-pseudosigma = nonparametric statistic deviation

Hu = upper hinge value

HI = lower hinge value

^xg/L = micrograms per liter

mg/L = milligrams per liter

Lab = laboratory code number

NR = not rated, less than value reported or insufficient data

< = less than

page Constituent
118 Li Lithium
119 Mg Magnesium

120 Mn Manganese

121 Mo Molybdenum

122 Na Sodium

123 Ni Nickel

124 Pb Lead

125 Sb Antimony

126 Se Selenium

127 SiO2 Silica

128 Sr Strontium

129 V Vanadium
130 Zn Zinc

page
131

132

133

134

135

136

137

138

139

140

141

142

143
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Ag (Silver)

1.50

1.00

0.50

0.00

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.

3
0.00
2.20

ICP 
ICP/MS

1 6
2.00 0.04

2.12

3
1.28
5.60

8
0.04
0.74
0.10
0.19

MPV = insufficient data 

N= 21

Lab Rating Z-value
1
5 

13 
23 
26

30.1 
34 
36 
48 
69
85 
89 
96 

100 
113
126 
133 
134 
138 
140
141 
142 
146 
151 
180
190 
212 
221 
234 
235
236 
240 
241 
247 
249
255 
256 
265 
277 
283
284 
287 
289 
296 
300
304

NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR

<0.5 
2.88 

0.42 
<0.2

<0.5

<0.6 
<2

<5 
<2

<2
<0.5
0.40 

<6

<0.05 
2.00

5.60 
0.74

0.43 
<3.7

0.04

2.12 
0.30 

0.10
<6 

1.28 
0.05

0.09
0.09

0.04 
2.20

0.00

<3 
0.23 
0.10
0.09
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Al (Aluminum)

0. Other 
3. AA: graphite furnace
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. 
6.

2
39.0
53.4

DCP 
ICP/MS

6
21.0
34.5

19
11.8

188.0
32.7

8.4

1 14
70.0 26.5

37.0
29.9

3.7

MPV'

F-pseudosigma :
N:

HIT 
Hh

31.4
6.4
42

37.0
28.4

Lab Rating Z-value
1 
5 

16 
23 
25

30.1 
32 
33

3 
3 
4 
0 
3
3 
4 
0

-0.55 
0.53 

-0.47 
5.27 
0.88

-0.77 
-0.25 
6.05

34.8 
28.4 
65.0 
37.0

70.0

27.9

26.5 
29.8

36 NR 
48 4

<100
-0.38 29.0

69 
76 
81 
89 
97
100 
113 
134 
138 
141
142 
145 
146 
151 
180
190 
191 
212 
221 
234
235 
236 
240 
241 
247
249 
254 
255 
256 
259
265 
273 
283 
284 
287
289 
292 
296 
300 
304

4 
4 
NR 
4 
4
0 
4 
4 
4 
0
4 
NR 
NR 
4 
4
4 
4 
NR 
4 
3
4 
0 
3 
3 
0
0 
4 
1 
0 
4
4 
0 
0 
2
1
3 
2 
4 
3 
4

-0.22 
0.30

0.49 
-0.03
-3.34 
-0.47 
0.49 
-0.13 
3.65
-0.33

-0.36 
0.14
0.03 
-0.49

-0.30 
-0.63
-0.16 
3.86 
-0.74 
-0.53 
-3.34
3.45 
0.20 
1.73 
-3.34 
0.49
-0.22 
-3.07 
24.56 
1.19 
-1.63
0.88 
-1.16 
0.44 
0.88 
0.09

30.0

<104 
34.5 
31.2

<10 
28.4 
34.5 
30.6 
54.7
29.3 
<179 
<200

32.3
31.6

<100 
29.5 

27.4

56.0 
26.7

<10
53.4 

32.7 
42.4 
<10 
34.5

11.8 
188.0 

39.0 
21.0

24.0

33.3

29.1

28.3

30.4 

28.0

30.0

37.0

34.2 
37.0 
32.0
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
As (Arsenic)

3.00 

2.50 ^ 

2.00 

1.50 - 

1.00

0.50 q 

0.00

0. Other 
3. M: graphite furnace
4. ICP

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

6. ICP/MS 
11na.M: hydride NaBH4

2
2.20
3.00

6
0.05
2.30

3
0.82

19.00

13
0.60
2.10
0.83
0.30

0
<0.7

<2

MPV = 
F-pseudosigma =

Hl =

0.93
0.75

24
1.70
0.69

Lab
1 
5 

13 
23 
26

30.1 
32 
36 
45 
48
69 
81 
89 
96 

100
109 
113 
133 
134 
138
141 
142 
145 
146 
151
180 
190 
191 
212 
221
234 
236 
240 
241 
247
249 
255 
265 
283 
284
289 
292 
296 
300 
304

Rating
NR 

1 
NR 
NR 
NR
4 
4 

NR
4 
4

NR 
NR 
NR 
NR 
NR
4 

NR 
NR 
NR 
NR
4 
4 

NR 
NR
4

NR 
2 
4 

NR
4
3 
0 
0 
4 

NR
1 

NR
4 
1 
0
4 

NR
4 
4 
4

Z-value

1.83

-0.41 
-0.17

0.10 
-0.30

-0.34

-0.14 
0.43

0.01

-1.16 
-0.13

-0.01
-0.70 
24.02 
16.85 
-0.26

1.69

-0.37 
1.56 
2.76

-0.43

0.06 
0.50 
0.23

0346 11na
< 1 

2.30 
<5

<0.7
0.62 
0.80 

<5 
1.00 

0.70
<5 
<2 

<2

<2
0.67 

<5 

<2
0.82 

1.25 
<39

0.93
<49.4 

0.05 
0.83 
<5 

0.92
0.40 

19.00 
13.60 

0.73 
<50

2.20 
<2 

0.65 
2.10 

3.00
0.60 

<3 
0.97 
1.30 
1.10
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
B (Boron)

6 -X-22

0. Other 
4. ICP
6. ICP/MS

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

22. Colorimetric

1 25
62.7 40.5

101.0
72.5

5.5

10
48.0
85.0
69.0

3.7

1
210.0

MPV =
F-pseudosigma =

N =
Hu =
Hl =

71.0
7.0
37

75.4
66.0

Lab Rating Z-value 22
1 
5 

16 
23 
24
25 
28 

30.1 
32 
36
48 
76 
85 
100 
134
138 
141 
142 
145 
180
191 
212 
215 
220 
234
235 
236 
240 
247 
254
255 
256 
258 
259 
265
273 
283 
289 
296 
300

4 
4 
3 
0 
3
2
4
4 
4 
1
3 
3 
2 
2 
4
3 
1 
4 
1 
0
0 
NR 
4 
4 
4
2
4 
4 
0 
0
4 
0 
2 
4 
3
0
4 
1 
4 
4

-0.22 
0.24 
-0.76 
19.95 
0.63
1.29 
-0.46 
-0.14 
0.00 
-2.01
-0.72 
0.87 
1.29 
-1.18 
0.03
0.66 
1.64 
-0.16 
1.58 
4.31
-3.30

-0.14 
0.32 
0.29
-1.42 
-0.43 
0.24 
-3.00 
-2.94
0.37 
-8.71 
-1.19 
0.22 
-0.72
-4.38 
0.20 
2.01 
-0.43 
0.00

69.5 
72.7 
65.7 

210.0 
75.4
80.0 
67.8 

70.0 
71.0 

57.0
66.0 
77.1 

80.0 
62.8 
71.2
75.6 
82.4 
69.9 
82.0 

101.0
48.0 

<100 
70.0 
73.2 
73.0

61.1 
68.0 
72.7 
<50 
50.5
73.6 
<10 

62.7 
72.5 

66.0
40.5 
72.4 

85.0 
68.0 
71.0
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)~Continued
Ba (Barium)

0. Other 
2. AA: direct, nitrous oxide
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. ICP 
4. ICP
6. ICP/MS

3 0
28.2 < 100

418.0

2
25.0
31.0

35
20.0
34.0
25.2

1.3

1 15
26.0 23.7

29.3
25.5

1.3

MPV
F-pseudosigma

N
Hu
Hl

25.3
1.4
56

26.7
24.8

Lab Rating Z-value
1 
5 

11 
13 
16
23 
24 
25 
26 
28

30.1 
32 
33 
36 
48
69 
76 
81 
83 
85
89 
96 
97 
100 
113
121 
133 
134 
138 
140
141 
142 
145 
146 
151
180 
212 
215 
220 
234
235 
236 
240 
241 
247
255 
256 
259 
265 
273

3 
3 
4 
4 
3
0 
2 
4 
3 
4
4 
2 
4 
1 
2
0 
3 
0 
4 
4
NR 
NR
4 
0 
3
4 
4 
4 
4 
0
1 
2 
4 
4 
4
4 
4 
1 
3 
4
0 
4 
3 
4 
0
3
4 
4 
4 
0

0.92 
0.57 
0.00 
0.00 
-0.57
-3.76 
1.14 
0.50 
0.99 
0.00
-0.21 
-1.07 
0.50 
-1.63 
-1.07
4.05 
0.58 
-3.05 
-0.21 
-0.21

-0.21 
-3.41 
-0.99
0.50 
-0.43 
-0.24 
0.36 

22.37
-1.63 
1.07 
-0.21 
0.28 
-0.21
0.43 
-0.21 
1.92 
0.57 
-0.07
2.84 
-0.21 
-0.85 
0.21 
6.18
0.92 
0.50 
-0.36 
0.14 
-3.20

26.1 
25.3 
25.3 
24.5
20.0 
26.9 
26.0 
26.7 
25.3

26.0 
23.0

31.0

21.0 
25.0 
25.0

<50 
<100 

25.0 
20.5 
23.9
26.0 
24.7 
25.0 
25.8 

56.8
23.0

25.0 
25.7

25.9

28.0 
26.1 
25.2

25.0 
24.1

34.0
26.6 
26.0 
24.8

20.8

26.6

25.0 
23.8

23.8

26.1

26.8 

25.0

25.0

29.3 

25.6

25.5

Lab Rating Z-value 0
277
283
284
289
292

2.06 28.2 
-1.42

278.82 418.0 
1.21 
1.92

23.3

28.0
27.0

296 2 -1.14
300 0 2.20
304 4 -0.21

23.7
28.4
25.0
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituentsj-Continued
Be (Beryllium) jig/L

18.0

0. Other 
2. AA: direct, nitrous oxide
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. ICP 
6. ICP/MS

1 1 3
17.0 16.7 15.3

31.0

27
13.4
27.0
15.2
0.5

15
12.0
17.3
15.4
0.9

F-pseudosigma =

Hu = 
Hl =

15.4
0.8
47

16.1
15.0

Lab Rating Z-value
1 
5 

11 
13 
16
23 
25 
26 

30.1 
32
36 
48 
59 
69 
81
83 
89 
96 
100 
113
133 
134 
138 
141 
142
145 
146 
151 
180 
212
215 
220 
234 
235 
236
240 
241 
247 
255 
256
265 
283 
284 
289 
292
296 
300 
304

3 
4 
4 
3 
4
0 
3 
4 
3 
2
1 
3 
1 
4 
0
3 
0 
1 
0 
3
4 
4 
4 
1 
3
3 
3 
4 
3 
3
3 
4 
4 
4 
3
0 
0 
0 
4 
3
4 
2 
0 
0 
3
4 
3 
0

-0.77 
0.26 
0.39 
0.64 
-0.26
5.91 
-0.51 
0.39 
0.77 
1.03
-1.93 
-0.90 
-1.80 
-0.13 
20.04
-0.51 
2.83 
1.67 

-18.50 
-0.64
0.39 
-0.46 
0.13 
-1.67 
0.90
-0.51 
0.90 
-0.26 
-0.64 
-0.51
-0.51 
-0.13 
0.13 
0.00 
-0.51
-2.57 
-4.37 
14.90 
0.26 
-0.51
0.26 
1.03 
2.06 
2.06 
-0.51
-0.13 
0.77 
2.44

15.6 
15.7 
15.9 
15.2
20.0 
15.0 
15.7

13.9

15.3 
31.0

15.0 
17.6 

16.7 
<1 

14.9
15.7 
15.0 
15.5 
14.1

15.0 
16.1

14.9

15.0 
15.3 
15.5

15.0
13.4

27.0 
15.6 
15.0

16.2 
17.0

15.0

14.8

16.0 
16.2

14.7 
14.0

16.1

15.2 

15.0

15.4

12.0

15.6 

17.0

15.3 
16.0 
17.3
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)~Continued
Ca (Calcium) mg/L

0. Other 
1. AA: direct, air
2. AA: direct nitrous oxide

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.

ICP 
ICP/MS

20. Titrate: colorimetric
4

26.0
55.4

14
22.7
38.3
35.8

1.0

2
34.3
38.1

39
28.5
38.4
35.9

1.1

8
29.0
40.9
36.8

1.6

2
30.3
38.8

Lab Rating Z-value 20
1
5 

11 
13 
16
23 
24 
25 
28 

30.1
30.2 
32 
33 
36 
43
45 
48 
59 
64 
68
69 
76 
81 
83 
85
89 
100 
109 
113 
121
133 
134 
138 
140 
141
142 
145 
146 
180 
190
191 
212 
215 
220 
221
224 
234 
236 
240 
241

4 
4 
4 
2 
4
0 
4 
2 
4 
3
0 
4 
4 
1 
4
4 
2 
4 
2 
4
4 
4 
3 
4
3
2 
0 
4 
4 
4
3 
4 
4 
4
0
4 
4 
4 
4 
2
4 
4 
4 
4 
4
2 
4 
4 
4 
2

0.04 
-0.35 
0.43 
1.38 
-0.07
-2.35 
-0.01 
1.05 
-0.46 
-0.90
-3.85 
-0.23 
0.21 36.3 
-1.63 
0.04
-0.01 
1.21 
0.16 
1.33 
0.38
-0.12 
0.13 
-0.57 
-0.12 
-0.57
-1.07 
-4.13 
0.00 
0.32 
0.32
-0.79 
-0.46 
0.32 
-0.23 
-3.13
-0.12 
0.32 
-0.40 
0.27 
1.21
-0.12 
0.21 
0.38 
0.43 
0.16
-1.44 
0.10 
-0.48 
0.10 
-1.35

34.3

35.9

36.2 
38.3

35.7 
36.2

34.9
34.0 

35.9

35.5

38.1

36.2

33.5

36.0 
35.3 
36.7 
38.4 
35.8
31.7 
35.9 
37.8 
35.1

33.0 
36.0

36.6

34.9 
35.7

28.5

36.5 
36.5
34.5 
35.1 
36.5

30.3
35.7 
36.5 
35.2 
36.4

36.3 
36.6 
36.7

33.3 
36.1 
35.1 
36.1

29.0 
35.5

38.1

35.7

20

MPV =
F-pseudosigma =
Rating Criteon =

N =
Hu =
Hl =

35.9
1.2
1.8 **
69 

36.6 
35.0

Lab Rating Z-value 0 6 20
247
254
255
256
258
259
265
268
273
274
277
283
284
287
289
292 3
296 3
300 0
304 3

-1.07 
0.36 
0.38
0.29 36.4 
1.60

34.0
36.6
36.6

38.8
-0.01 
0.43
-7.36
-4.13
-3.13

22.7

35.9
36.7

28.5
30.3

10.85 55.4
-0.18
-5.52 26.0
-0.52 
0.32

35.6

35.0
36.5

0.60
0.82
2.77
0.60

37.0
37.4
40.9
37.0

124



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Cd (Cadmium)

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

4. 
6.

3
39.2
51.0

ICP 
ICP/MS

1 14
46.0 20.8

53.8
46.0

3.6

29
1.0

53.0
45.4
2.7

16
44.3
48.5
45.7

1.0
Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

45.7
2.3
63

46.9
43.8

1
5

11 
13 
16
23 
24 
25 
26 
28

30.1 
32 
34 
36 
48
59 
69 
81 
83 
89
96 

100 
113 
126 
133
134 
138 
140 
141 
142
145 
146 
151 
180 
190
191 
212 
215 
220 
221
224 
234 
235 
236 
240
241 
247 
249 
254 
255

3 
4 
4 
0 
2
1 
4 
3 
3 
0
4 
4 
3 
1 
4
4 
3 
4 
2 
2
3 
0 
4 
3 
3
3 
4 
4 
2 
4
3 
3 
3 
4 
2
4 
4 
4 
4 
4
0 
1 
0 
3 
3
3 
0 
0 
2 
4

-0.61 
0.26 
0.39 
-3.57 
-1.04
-1.57 
0.00 
0.57 
-0.57 
-3.48
0.13 
-0.30 
0.87 
-1.61 
-0.30
-0.17 
-0.96 
-0.30 
-1.17 
-1.22
0.96 

-17.71 
-0.22 
0.61 
0.91
-0.55 
-0.13 
0.13 
-1.09 
0.09
0.57 
0.52 
0.52 
0.17 
1.09
-0.09 
0.13 
0.13 
0.48 
0.13
-4.40 
-1.61 
-2.79 
-0.74 
0.70
0.91 
3.18 
2.31 
1.39 
0.17

46.3

42.1

47.7

43.5 
45.0

42.9
47.9 

47.1

46.0

48.2

46.0

39.3

51.0

46.6 
37.5 
43.3

45.7 
47.0 
44.4 
37.7

42.0

43.0

<5 
45.2

47.8
44.4 
45.4

43.2

47.0 
46.9

46.1

46.0 
46.8

35.6 
42.0

44.0 
47.3

53.0

48.9 
46.1

44.3

46.0 
45.0

45.0
45.3

45.9

46.9

45.5 
46.0

47.8

Lab Rating Z-value
256
259
265
273
274
277
283
284
287
289
292 4
296 4
300 2
304 4

-0.30 
0.13 
0.39

-19.45
-10.86

45.0
46.0

1.0
46.6

20.8
-2.83 39.2
-0.30
-1.61 42.0 
3.52 
0.13

53.8

45.0

46.0
0.13
-0.30 
1.22
-0.44

46.0
45.0
48.5
44.7
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituentsj-Continued
Co (Cobalt) |ig/L

1.00

0.80 - 

0.60 - 

0.40 

0.20 -| 

0.00

0. Other
3. AA:
4. ICP

graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS

1 1
3.12 0.50

3
0.21
1.47

6
0.04
0.17

MPV = insufficient data 

N= 11

Lab Rating Z-value
1
5 

13 
30.1 

48
89 

100 
134 
138 
141
142 
145 
146 
180 
191
212 
221 
234 
236 
240
247 
255 
256 
265 
283
284 
289 
296 
300

NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR

<3 

<0.02

<5

0.11 
0.53

0.04

<5.48 
0.11

0.50

<9 
0.21

1.47

<0.05 
<5

3.12 
0.07 
0.07 
0.17
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Cr (Chromium) fig/L

    0 -D-1 -m-3 -0-4 -*-6

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.

3
1.68
4.80

ICP 
ICP/MS

1 12
2.00 1.19

3.62
2.07
0.63

8
1.37
3.80
1.70
0.73

13
0.94
6.80
1.60
0.42

MPV =
F-pseudosigma =

N =
Hu =
Hl =

1.90
0.59

37
2.29
1.50

Lab Rating Z-value
1
5 

13 
23 
26

30.1 
32 
36 
48 
69
61 
89 
96 
97 

100
113 
126 
134 
138 
140
141 
142 
145 
146
151
180 
190 
191 
212 
215
221 
234 
235 
236 
240
241 
247 
249 
255 
259
265 
273 
277 
283 
284
287 
289 
292 
296 
300

4 
NR 

1 
NR 
2
4 
3 

NR 
4 

NR
4 

NR 
2 
4 

NR
3 

NR 
3 
3 
4
0 
1 

NR 
NR 
3

NR 
3 
3 
4 
2
4 
2 
3 

NR 
NR
4 

NR 
4 
2
3
3 
4 
0 

NR
1
0 
1 
4 
2 
0

0.00 

1.67 

1.30
0.34 

-0.51

0.17

0.17

1.47 
0.41

-0.91

-0.82 
-0.51 
0.17
3.24 

-1.63

-0.51

0.67 
-0.51 
-0.17 
1.02
0.09 

-1.09 
-0.56

0.05

-0.38 
-1.21 
-0.68
-0.68 
-0.17 
4.95

1.88
2.94 

-1.54 
0.17 

-1.02 
8.37

1.90 
<4 

2.88 
<4 

2.66
2.10 
1.60

2.00 
<5

2.00

2.76 
2.14

1.37

1.42 
1.60 

2.00
3.80 

0.94

1.60
<3.59 

2.29 
1.60 
1.80 

2.50
1.95 
1.26 
1.57 

<5

1.93

1.68 
1.19 

1.50
1.50 

1.80 
4.80 

<5 
3.00

3.62 
1.00 

2.00 
1.30 
6.80

Lab Rating Z-value
304 -0.92 1.36
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Cu (Copper) mg/L

0. Other 
1. M: direct, air
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.

3
2.70
8.40

ICP 
ICP/MS

3
6.00
8.00

11
3.00
6.40
3.80
0.59

16
3.00

24.70
4.19
0.98

14
3.44
6.20
4.30
0.67

Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

4.18
1.14

47
5.06
3.52

1
5 

13 
23 
28

30.1 
32 
36 
45 
48
69 
81 
83 
85 
89
96 
97 

100 
113 
126
133 
134 
138 
140 
141
142 
145 
146 
151 
180
190 
191 
212 
215 
220
221 
224 
234 
235 
236
240 
241 
247 
249 
255
256 
259 
265 
273 
274

4 
3 

NR 
NR
4
3 
4 

NR 
0
1

NR 
2 
2 

NR 
NR
3 
4 

NR 
3
1

NR 
3
4 
0 
4
4 

NR 
NR 
2 
2
4 
3 
4 
1 
3
4 
0 
4 
3 
2
4 
4 
0 
2 
4

NR 
3 
4 
4 
3

-0.41 
-0.56

-0.25
-0.60 
0.11

2.47 
1.77

-1.03 
-1.03

-0.64 
-0.33

0.66 
1.59

-0.60 
0.02 
3.35 
0.02
0.15

1.07 
1.04

-0.20 
0.88 

-0.33 
1.94 

-0.60
0.30 

17.97 
0.44 

-0.61 
-1.03
0.50 

-0.32 
7.73 

-1.30 
0.00

-0.68 
0.11 

-0.29 
-0.93

<5

7.00

<50 
3.00

<5 
<10
3.45 
3.80

6.00

8.00

3.95

6.40 
3.50
4.52 

3.48

2.70

3.12

3.54 
<5

3.90

<10

3.00

<5 
4.93

<5 
3.50 
4.20

4.20

<26 
<25

5.37

24.70 
4.68

3.00
4.75 

13.00 

4.18
<10 
3.40

3.85

3.71

3.50 
4.30

6.20

4.35 

5.40

5.19 
3.80

3.82

4.30

Lab Rating Z-value 0
277
283
284
287
289

0
NR 
4 
2 
4

3.70 8.40

-0.16 
1.24 
0.46

4.00
5.59

4.70
292 4 -0.16
296 4 -0.25
300 4 0.28
304 3 -0.65

4.00
3.90
4.50
3.44
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Fe (Iron)

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
5.
6.

3
36.3
69.0

ICP 
DCP
ICP/MS

9
46.0
90.0
67.0
10.1

3
53.3
60.4

35
38.0
89.6
56.0
4.7

1 7
60.0 35.1

282.0
131.0
47.8

MPV =
F-pseudosigma =

N =
Hu =
Hl =

57.2
5.5
58

61.0
53.6

Lab Rating Z-value
1
5 

13 
16 
23
24 
25 
26 
28 

30.1
30.2 
33 
36 
43 
45
48 
59 
69 
81 
83
89 
96 
97 

100 
109
113 
126 
133 
134 
138
140 
141 
142 
145 
146
151 
180 
190 
212 
215
220 
224 
234 
236 
240
241 
247 
249 
254 
255

4 
4 
0 
3 
0
3 
4 
4 
1 
NR
0 
3 
1 
4 
1
4 
0 
0 
1 
4
3 
4 
4 
0 
0
4 
0 
3 
4 
3
1 
0 
4 
4 
4
0 
1 
3 
NR 
3
4 
0 
4 
4
1
0 
0 
0 
4 
4

-0.33 
0.13 
-2.83 
-0.66 
4.70 83.0
0.66 
0.33 
-0.16 
-1.86 

<200
20.75 
0.51 
-1.68 
0.15 
1.79 67.0
-0.04 
16.01 
2.88 73.0 
-1.86 
-0.40
-0.71 
-0.40 55.0 
0.15 
-9.52 
3.00 73.7
-0.40 
5.98 90.0 
0.69 
-0.47 
-0.97
-2.04 46.0 
5.91 
-0.04 
-0.22 
0.38
-4.03 
-1.71 
0.53 60.1

0.51
-0.22 
-2.08 
-0.40 
-0.40 
1.99

13.45 
-3.50 
2.15 69.0 
-0.15 
0.04

55.4 
57.9 
41.7 
53.6

60.8 
59.0 
56.3 
47.0

48.0 
58.0

47.0 
55.0

53.3

58.0 
<5

55.0

61.0 
54.6 
51.9

89.6 
57.0 
56.0 
59.3

47.8

<100 
60.0
56.0 
45.8 
55.0 
55.0 
68.1

38.0

56.4 
57.4

171.0 
60.0

57.0 
145.0

35.1

131.0

Lab Rating Z-value
256 
259 
265 
274 
277
283 
284 
287 
292 
296

2 
4 
2 
3
1
3 
0 
3 
3 
0

-1.13 
0.42 
1.15 
0.58 
-1.66 48.1
-0.62 
-3.81 36.3 
0.69 
0.51 

13.27

51.0 
59.5 
63.5 

60.4

53.8

61.0 
60.0

130.0
300 40.98 282.0
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituentsj-Continued
K (Potassium) mg/L

0. Other 
1 . AA: direct, air
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. 
6.

DCP 
ICP/MS

12. Flame emission
4

0.81
150.00

15
0.86
2.47
1.03
0.06

26
0.70
1.51
1.00
0.16

1 7
1.05 0.45

1.20
0.93
0.11

2
1.05
1.07

Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

1.03
0.14

55
1.10
0.90

12
1
5 

11 
13 
16
23 
24 
28 
32 
33
36 
43 
45 
48 
59
64 
69 
81 
85 
89
100 
109 
113 
134 
138
140 
141 
142 
145 
146
180 
190 
191 
212 
221
224 
234 
236 
240 
241
247 
249 
254 
255 
256
259 
265 
268 
273 
274

3 
0 
2 
2 
2
4
0 
4 
4 
4
2 
3 
4 
4 
2
4 
4 
0 
4 
2
NR 
2 
0 
4
4
4 
3 
NR 
3
4
4 
4 
3 
NR 
4
1 
3 
2 
4 
3
4 
0 
1 
4 
2
3 
3 
4 
1 
4

-0.94 
2.48 
1.29 
-1.08 
1.15
-0.10 
-2.27 
-0.45 
0.10 
0.17
1.15 
-0.52 
0.10 
0.10 
-1.15
0.17 
0.17 
2.90 
-0.03 
-1.15

1.22 
3.39 
-0.18 
-0.10
0.00 
-0.87

-0.94 
0.45
0.17 
0.24 
-0.73

0.38
-1.54 
-0.85 
-1.08 
0.03 
-0.87
-0.38 
1041 150.00 
-1.64 
0.24 
-1.50 0.81
0.52 
0.52 
-0.38 
-1.69 
0.31

0.89

1.19 

1.04

1.05

1.02 
0.86

1.20 

1.00

1.03

1.06 

1.08

0.90

0.97

1.38 
1.21 
0.87 
1.19
1.01 
0.70 
0.96 

1.04 
1.05

0.95

1.04 
0.86

1.05 
1.44

<1 

1.51 

1.01

0.90 
<1 

0.89 
1.09
1.05

0.92 
<5

0.80 
0.90 
0.87 
1.03

0.97

0.79 
1.06

1.10 
1.10

0.78 
1.07

Lab Rating Z-value 12
277
283
284
287
292

1.22 1.20
-0.23
3.36 1.51 

10.10
-0.17

0.99

2.47
1.00

296 0 -4.02
300 2 1.20
304 3 -0.66

0.45
1.20
0.93
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituentsj-Continued
Li (Lithium)

40.0

38.0 -

36.0-

34.0

32.0

30.0

28.0

1. AA: direct, air 
4. ICP
6. ICP/MS

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

7. Ion chromatography

1 16
34.3 25.9

43.0
33.7

2.2

6
32.0
37.0

1
40.0

MPV =
F-pseudosigma =

N =
Hu =
Hl =

33.9
1.9
24

35.0
32.5

Lab Rating Z-value
1
5

16
25
26

30.1 3
32 3
69 NR
100 0
109 4
134
142
145
151
234
236
247
254
256
265
273
283
289
296
300

0.61
-0.87
-2.20 
0.08 
2.04

35.0
32.2
29.7
34.0
37.7

-0.98 
0.61

-4.21 
0.22
-0.13
-0.61
-0.98
-0.61
-0.08 
0.61 
4.84 
0.38 
3.25 
4.31
-3.62
-0.50 
1.67
-0.29 
0.61

32.0
35.0

<50 

34.3
25.9

lislT
32.7
32.0

33.7
35.0
43.0
34.6

42.0
27.0
32.9

32.7

40.0

37.0
33.3
35.0
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Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Mg (Magnesium) mg/L

14.0

0. Other 
1. M: direct, air
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. 
6.
7.

4
11.5
19.1

DCP 
ICP/MS
Ion chromatography

16
10.5
13.0
12.5
0.4

39
10.2
13.1
12.4
0.4

1 8
12.2 11.6

15.6
13.1
0.7

1
12.1

MPV =
F-pseudosigma =
Rating Criterion =

N =
Hu =
Hl =

12.5
0.5
0.6 **
69 

12.8 
12.1

Lab Rating Z-value
1 
5 

11 
13 
16
23 
24 
25 
28 

30.1
30.2 
32 
33 
36 
43
45 
48 
59 
64 
68
69 
76 
81 
83 
85
89 
100 
109 
113 
121
133 
134 
138 
140 
141
142 
145 
146 
180 
190
191 
212 
215 
220 
221
224 
234 
235 
236 
240

4 
3 
4 
3 
4
2 
4 
3 
4 
4
3 
2 
4 
1 
3
3 
2 
3 
4 
4
3 
4 
3 
4 
4
4 
0 
4 
3 
4
3 
3 
4 
4 
0
3 
4 
4 
4 
0
4 
4 
3 
4 
4
3 
4 
2 
4 
4

-0.32 
-0.80 
0.00 
0.96 
-0.40
-1.28 
-0.16 
0.64 
0.32 
-0.16
0.80 
1.12 
-0.48 
-1.93 
-0.80
0.80 
1.28 
0.64 
0.48 
0.32
-0.64 
0.08 
-0.64 
-0.48 
-0.32
0.32 
-3.69 
0.27 
0.64 
0.00
-0.80 
-0.59 
0.00 
0.32 
-2.25
-0.64 
-0.16 
0.16 
0.16 
-3.21
0.45 
0.16 
0.64 
-0.32 
-0.16
-0.82 
-0.16 
-1.44 
-0.06 
0.16

12.4

13.0

12.9 
12.8

12.1 
12.6

12.3
12.7 

12.7

12.7

10.5

12.4

12.3 
12.0 
12.5 
13.1 
12.3
11.7 
12.4 
12.9 
12.7

12.2 
11.3 
12.0

12.7

12.1 
12.2

10.2

12.9 
12.5
12.0 
12.1 
12.5

11.1
12.1 
12.4 
12.6 
12.6

12.6 
12.9 
12.3

12.0 
12.4

12.5 
12.6

13.0 
13.2

13.3

12.8

11.6

Lab Rating Z-value 0 1
241
247
254
255
256

274
277
283
284
287

258 3
259 4
265 4
268 1
273 0

289 0
292 3
296 3
300 0

-0.16
-0.80 
0.55 
0.48
-0.69

12.4
12.0
12.8
12.8

12.1
0.82
0.00
0.32
-1.61
-3.69

13.0

11.5

12.5
12.7

10.2
10.63
-1.61
-0.16
-0.80 
0.74

19.1
11.5

12.0
12.4

13.0
2.89 
-0.80 
0.80 
5.04

12.0
14.3

13.0
15.6

132



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)~Continued
Mn (Manganese) j.ig/L

0. Other 
1 . AA: direct, air
3. AA: graphite furnace

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

4 
5
6

3
4.60

13.10

ICP 
DCP
ICP/MS

5
3.00

16.21

7
1.06
6.15
5.55
0.58

22 1
2.80 10.00
8.00
5.62
0.67

13
5.00
5.90
5.23
0.30

MPV =
F-pseudosigma =

N =
Hu =
Hl =

5.55
0.67

51
5.95
5.04

Lab Rating Z-value
1 
5 

13 
16 
23
24 
25 

30.1 
32 
33
36 
43 
45 
48 
69
81 
83 
89 
96 
97
100 
109 
113 
121 
126
134 
138 
140 
141 
142
145 
146 
151 
180 
190
191 
212 
215 
221 
234
235 
236 
240 
241 
247
249 
255 
256 
259 
265

4 
4 
0 
3 
4
3 
0 
3 
4 
0
NR 
NR 
0 
3 
NR
NR 
2 
3 
NR
3
0 
0 
4 
0 
0
4 
4 
3 
3 
0
3 
NR
3 
3 
0
4 
4 
2 
4 
4
3 
3 
4 
3 
NR
0 
4 
NR
4 
4

-0.37 
0.33 
-4.08 
-0.52 
0.00
0.82 
2.15 
-0.67 
0.07 
6.60

3.63 8.00 
-0.67 

<20

-1.11 
-0.96 

<20 
0.89
-6.75 
15.80 16.21 
-0.12 
3.63 
-2.30 4.00
0.06 
0.07 
-0.82 5.00 
0.96 
-2.30
-0.82

-0.82 
0.86 
-6.66
-0.47 
-0.07 
1.41 
0.47 
0.39
-0.70 
-0.82 
0.33 
-0.52

10.30 12.50 
0.04

-0.07 
0.37

5.77 
2.80 
5.20 

5.55
6.10 
7.00

10.00
<5 
<10

<5 
4.80 

4.90

6.15
<1

5.47 
8.00

5.59 
5.60

6.20 
4.00
5.00 
<10

6.13 
1.06

6.50 
5.87 

5.81
5.08 

5.00 
5.77

<10

5.58 
<10 
5.50

5.30

5.10 
5.60

5.10

5.00

5.23 
5.50

5.20

5.80

Lab
274 
277 
283 
284 
287
289 
292 
296 
300 
304

Rating
4 
2 
4 
0 
0
3 
3 
3 
4 
3

Z-value 01345
0.19 5.68 

-1.41 4.60 
0.13 5.64 

11.19 13.10 
-3.78 3.00
0.52 
0.67 6.00 

-0.67 
-0.15 
-0.82

6

5.90

5.10 
5.45 
5.00

133



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Mo (Molybdenum) (.ig/L

3 -0-4

0. Other
3. AA:
4. ICP

graphite furnace

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

6. ICP/MS

1 4
7.36 4.70

6.70

13
4.00

47.00
6.97
2.97

13
6.10
8.00
7.20
0.21

Lab Rating Z-value
1
5 

13 
16 
23

30.1 
32 
36 
48 
97
100 
109 
134 
138 
141
142 
145 
146 
151 
180
221 
235 
236 
240 
241
247 
249 
255 
256 
259
265 
283 
289 
292 
296
300 
304

3 
0 
NR 
2 
0
4 
4 
NR 
4 
2
0 
0 
4 
3 
2
4 
NR 
NR
4 
4
4 
3 
0 
2 
4
0 
3 
4 
NR 
4
4 
4 
2 
0 
2
2 
3

-1.08 
7.72

-1.54 
4.21
0.14 
0.28

0.28 
-1.38
33.85 
-3.23 
-0.37 
-0.56 
-1.40
0.41

-0.28 
-0.04
-0.42 
0.63 
-4.21 
-1.45 
0.07

56.18 
0.51 7.36 
0.31

0.00
0.00 
0.28 
1.40

-1.26
1.01 
-0.70

6.23 
12.50 
<20 
5.90 

10.00

<10 

6.02
31.10 

4.70 
6.74 
6.60 
6.00

<11
<10

6.97
6.70

4.00 
5.97

47.00

7.22 
<10 
7.00

<5

7.10 
7.20

7.20

7.29 

6.80

7.45 

7.05

7.00 
7.20 
8.00

6.10
7.72 
6.50

MPV =
F-pseudosigma =

N =
Hu =
Hl =

7.00
0.71

31
7.33
6.37

134



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Na (Sodium) mg/L

150 

145 

140 

135 

130 

125 

120

(

t

\ I T >

/ Qcf ^^^^ f f
4 "^jpP ^AAA&OG^^^ M A*

: / r-iQCJ vwsA^^^^^^^^^^ 4 '

! J "i

: j

   0 -D-1 -0-4 -*-6 -^A-7 -0-12

). Other 6. ICP/MS 
. AA: direct, air 7. Ion chromatography MPV= 136 

k ICP 12. Flame emission F-pseudosigma = 5 
N= 4 13 36 8 1 3 Rating Criterion = 7** 

Minimum = 71 13 75 97 137 136 N= 65 
Maximum= 157 152 146 173 145 Hu = 140 

Median = 136 136 142 Hl= 133 
F-pseudosigma = 4 6 10

Lab Rating
1 3 
5 4 

11 2 
13 4 
16 4
23 0 
24 4 
25 2 
28 4 

30.1 3
30.2 4 

32 3 
33 4 
36 3 
43 4
45 4 
48 1 
59 2 
64 3 
69 4
81 4 
83 4 
85 4 
89 3 
97 4

100 0 
109 4 
113 3 
121 3 
134 4
138 4 
140 4 
141 1 
142 4 
145 4
146 2 
180 4 
190 0 
191 4 
212 4
215 3 
220 4 
224 3 
234 3 
236 3
240 4 
241 0 
247 3 
249 0 
254 3

Z-value 0 1 4 6 7 12 Lab Rating Z-value 0 1 4 6 7 12
-0.59 132 255 3 0.88 142 
0.15 137 256 4 0.08 137 

-1.47 126 259 4 0.40 139 
-0.44 133 265 4 -0.44 133 
-0.34 134 268 4 -0.29 134
-8.93 75 273 0 -3.68 111 
0.44 139 274 2 1.36 145 
1.32 145 277 0 -2.06 122 
0.06 136 283 2 1.47 146 
1.00 143 284 0 -9.60 71
0.00 136 287 3 0.59 140 
0.59 140 289 0 2.06 150 
0.35 138 292 0 -18.10 13 
0.88 142 296 0 -5.74 97 

-0.29 134 300 0 5.50 173
0.15 137 
1.62 147 
1.18 144 
0.59 140 
0.00 136

-0.15 135 
-0.16 135 
-0.44 133 
-0.88 130 
0.44 139

-3.53 112 
-0.24 134 
0.74 141 

-0.74 131 
0.06 136
0.00 136 
0.29 138 

-1.91 123 
-0.29 134 
0.00 136
1.47 146 
0.15 137 

-15.88 28 
-0.25 134 
0.00 136
0.59 140 

-0.23 134 
0.62 140 
0.88 142 

-0.71 131
-0.15 135 
2.35 152 

-0.88 130 
3.09 157 
0.76 141

135



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Ni (Nickel)

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =

Minimum =
Maximum =

Median =
F-pseudosigrna =

4. 
6.

3
32.9
34.0

ICP 
ICP/MS

4
36.0
60.0

8
34.2
42.0
37.2

2.6

26
30.3
45.0
37.1

3.3

18
31.3
39.0
35.6

2.1

MPV =
F-pseudosigma =

N =
Hu =
Hl =

36.6
3.0
59

39.0
35.0

Lab Rating Z-value
1 
5 

11 
13 
16
23 
24 
25 
26 
28

30.1 
32 
36 
48 
59
69 
76 
83 
89 
96
97 
100 
113 
126 
133
134 
138 
140 
141 
142
145 
146 
151 
180 
190
191 
212 
215 
220 
221
234 
235 
236 
240 
241
247 
249 
254 
255 
256

2 
1 
3 
2 
2
4 
3 
4 
3 
4
3 
3 
4 
3
1
0 
4 
2 
2 
4
1 
0 
3 
4 
0
4 
3 
4 
2
1
3 
3 
2 
NR 
3
3 
3 
0 
0 
4
4 
4 
3 
3 
4
0 
3 
4 
3 
2

-1.15 
1.96 
0.98 
-1.25 
-1.05
0.47 
0.98 
0.13 
-0.81 
0.20
-0.54 
0.81 
-0.47 
-0.54 
-1.55
5.53 
-0.10 
1.48 
1.01 
-0.30
1.82 

-10.53 
-0.54 
-0.47 
-2.12
-0.02 
0.71 
-0.20 
-1.25 
-1.79
0.81 
0.88 
-1.25

0.61
-0.51 
-0.54 
2.83 
7.89 
-0.10
0.00 
0.37 
0.81 
0.78 
0.17
2.16 
-0.88 
0.00 
-0.94 
-1.21

42.4 
39.5 
32.9 
33.5

38.0 
39.5 
37.0 

34.2 
37.2

35.2

53.0

41.0 
39.6 
35.7
42.0 

<5 
35.0 

35.2 
30.3
36.5 
38.7 

36.0 
32.9

39.0 
39.2

<31.2 
38.4

45.0 
60.0 

36.3
36.6

39.0 
38.9

43.0 
34.0 

36.6 
33.8 
33.0

33.2

35.0 
39.0

35.0 
32.0

36.3

31.3

32.9

35.1 
35.0

37.7 

37.1

Lab Rating Z-value
259 
265 
277 
283 
284
287 
289 
292 
296 
300

4 
4 
2 
4 
2
2 
3 
0 
4 
4

0.07 
0.47 
-1.25 32.9 
-0.27 
-1.21 33.0
1.15 40.0 
0.81 
2.50 
-0.44 
0.40

36.8 
38.0

35.8

39.0 
44.0 

35.3 
37.8

304 0.47 38.0

136



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Pb (Lead)

36.5 : J J

34.5 : ^p* /

325 .JMM**"*^ ***^

30.5: ~~ U J^ T^^ *+

28 - 5 ; _Mii«*^ <r ^
26.5 : 1^ 

24 5 '

0. Other 
1. AA: direct, air 
3. AA: graphite furnace 

N = 
Minimum = 

Maximum = 
Median = 

F-pseudosigma =
Lab Rating Z-value

1 4 0.47 
5 4 0.04 

11 4 0.13 
13 2 1.46 
23 0 2.83
26 3 0.86 

30.1 2 -1.03 
32 4 0.00 
34 1 -1.71 
36 2 -1.41
45 2 -1.07 
48 3 0.94 
59 1 1.67 
69 3 0.94 
76 3 0.95
81 2 -1.46 
89 0 -3.38 
96 4 -0.09 
97 3 0.77 

100 2 1.50
109 1 -1.61 
113 4 0.30 
126 4 -0.09 
133 0 3.08 
134 4 -0.17
138 3 0.60 
140 4 -0.17 
141 4 -0.17 
142 4 0.00 
145 NR
146 4 0.43 
151 3 -0.69 
180 NR 
190 4 -0.21 
191 4 -0.34
212 3 0.69 
215 0 5.40 
221 1 -1.76 
224 0 -4.28 
234 4 0.09
235 3 -0.81 
236 2 -1.03 
240 4 0.30 
241 3 -0.60 
247 NR
249 4 -0.04 
255 3 0.73 
256 0 10.54 
259 4 -0.17 
265 4 -0.39

  -0 -D-1 -B-3 -0-4 -«-6

4. ICP 
6. ICP/MS 

F-pseu< 
2 1 23 12 17 

31.0 31.0 21.1 28.1 29.0 
31.3 44.0 56.0 35.3 

31.2 31.9 31.5 
4.0 3.3 1.9

01346 Lab Rating^ Z-value

~*+S~^Uy*

^.^ 4 jr^ - _..__.... ..........

MPV= 31.4 
Josigma = 2.3 

N= 55 
Hu = 33.1 
HI = 29.9

01346
32.5 274 0 -4.40 21.1 

31.5 283 3 0.69 33.0 
31.7 284 4 -0.17 31.0 

34.8 287 1 -1.54 27.8 
38.0 289 4 0.26 32.0

33.4 296 3 -0.51 
29.0 300 2 1.11 
31.4 304 4 0.04 

27.4 
28.1

28.9 
33.6 
35.3 

33.6 
33.6

28.0 
23.5 
31.2 
33.2 
34.9
27.6 
32.1 
31.2 

38.6 
31.0
32.8 

31.0 
31.0 

31.4 
<84
32.4 

29.8 
<36.3 

30.9 
30.6
33.0 

44.0 
27.3 
21.4 
31.6
29.5 

29.0 
32.1 

30.0 
<50

31.3 
33.1 

56.0 
31.0 

30.5

30.2 
34.0 
31.5

137



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)~Continued
Sb (Antimony)

2.00

1.50 - 

1.00 - 

0.50

0.00

0. Other
3. AA:
4. ICP

graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

6. ICP/MS

1 1 6
1.00 19.10 0.55

420.00

11
0.07
6.00
0.30
0.02

MPV = Estimated

An estimated concentration based on determinations by Inductively 
Coupled Plasma - Mass Spectrometry = 0.30 

F-psuedosigma = 0.02 
N= 11

Lab Rating Z-value
1
5 

13 
23 
32
36 
48 
69 
89 
96

100 
113 
134 
138 
141
142 
146 
151 
180 
212
234 
235 
236 
240 
241
247 
255 
256 
265 
283
284 
289 
292 
296 
300

NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR

<1 
<20 

<5 
10.00

<10

<5 
<2 

19.10
<2 

<2.2 
<1

0.55

<20 

<46.1

420.00

15.00 
1.20

16.00 
<7.7 
<10

1.00 

<3

0.20

0.30

<0.2

0.07 

0.30 

<1

0.33 

0.31

0.30 
<1

6.00

0.30 
0.43

304 NR 0.27

138



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Se (Selenium)

11na

0. Other 
3. AA: graphite furnace
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. ICP/MS 
11na.AA: hydride NaBH4

2
3.7

15.0

22
4.1

13.4
10.4

1.6

8
11.0
62.0
13.0
8.7

15
12.5
15.8
14.0

1.3

3
7.2

14.0

0

Lab Rating Z-value

MPV =
F-pseudosigma =

N=
Hu =
Hl=

1 2.4
2.8
50

14.0
10.3

11na
1
5 

13 
23 
26

30.1 
32 
34 
36 
45
48 
59 
69 
81 
85
89 
96 
97 
100 
109
113 
133 
134 
138 
141
142 
146 
151 
180 
190
191 
212 
215 
220 
221
234 
235 
236 
240 
241
247 
249 
255 
259 
265
283 
284 
289 
292 
296

4 
0 
2 
0 
4
3 
4 
0 
3 
3
4 
3 
4 
0 
3
1 
2 
3 
4 
3
3 
4 
2 
4 
4
2 
NR 
4 
NR 
3
3 
3 
2 
4 
4
3 
4 
0 
4 
3
0 
0 
2 
4 
2
4 
3 
3 
3 
4

-0.47 
-2.99 
-1.16 
2.75 
0.07
0.94 
0.07 
-2.21 
-0.51 
-0.90
0.14 
0.65 
-0.18 
-2.57 
0.58
-1.90 
-1.48 
-0.65 
-0.14 
-0.77
-0.51 
0.22 
-1.19 
0.07 
-0.36
1.23 

0.33 

-0.65
0.94 
0.58 
-1.16 
-0.04 
-0.36
-0.69 
0.36 
5.28 
0.33 
0.61

17.94 
-3.15 
-1.06 
-0.14 
1.05
0.04 
0.94 
0.58 
-0.87 
0.11

11.1 
4.1 
9.2 

20.0

6.3 
11.0 

9.9

11.9 
5.3

8.3 
10.6 
12.0 
10.3
11.0 
13.0 
9.1 

12.6 
11.4

<70.0 
10.6

9.2 
12.3 
11.4
10.5 
13.4 

27.0 
13.3

62.0 
3.7 

9.5 
12.0

15.0 

10.0

12.6
15.0 
12.6

12.8 
14.2

14.0
7.2

15.8 

13.3

15.0 
14.0

14.1

15.3
12.5 

14.0 

12.7

Lab Rating Z-value 6 11na
300
304

0.61
0.22

14.1
13.0

139



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituentsj-Continued
Si02 (Silica) mg/L

0 -0-2 -0-4 -A-5 6 -X-22mb

0. Other 
2. AA: direct, nitrous oxide
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. 
6.

DCP 
ICP/MS

22mb. Color molybdate blue
2

25.0
26.0

1 25 1
21.8 10.1 20.8

24.3
22.8

3.4

2
23.1
24.4

9
10.2
26.2
22.7

1.2

MPV'

F-pseudosigma :
N'

HIT

22.9
2.0
40

23.7
20.9

Lab Rating Z-value 22mb
1 
5 

11 
13 
16
24 
25 
32 
33 
36
43 
59 
64 
83 
89
97 
100 
121 
134 
140
142 
145 
190 
191 
212
215 
234 
236 
240 
241
247 
249 
254 
256 
259
265 
273 
274 
283 
284

4 
4 
0 
4 
0
3 
0 
3 
2 
3
4 
3 
4 
4 
4
4 
1 
4 
4 
4
4 
4 
0 
4 
3
0 
4 
0 
3 
3
1 
2 
4 
3 
4
4 
0 
2 
4
1

-0.17 
0.47 
-3.11 
0.22 
-6.25
0.71 
-5.96 
0.76 
-1.01 
-0.91
0.07 
0.76 
0.02 
-0.02 
0.27
-0.07 
-2.04 
-0.17 
-0.07 
0.03
0.42 
0.37 
-6.21 
0.12 
0.71
-2.80 
0.07 
-2.77 
0.52 
-0.52
1.64 
1.05 
0.22 
-0.91 
-0.32
0.12 
-2.90 
-1.10 
-0.17 
1.55

22.5 
23.8 
16.5 
23.3 
10.1
24.3 
10.7

23.0

22.9 
22.8

18.7 
22.5 
22.7

23.7 
23.6

24.3
17.2 
23.0 
17.2 
23.9 

21.8

25.0 
23.3

22.2
23.1 
16.9

22.5 
26.0

24.4 
20.8 

21.0

24.4 

23.4
22.7 

22.9

10.2 
23.1

26.2 

21.0

20.6

140



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)-Continued
Sr (Strontium) |ug/L

625

0. Other 
1. AA: direct, air
4. ICP

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

5. DCP 
6. ICP/MS

1 2
368 535

545

25
422
607
551

24

1 8
586 533

605
562

25

MPV =
F-pseudosigma :
Rating Criterion :

N =
Hu =
Hh

551
24
28 **
37 

568 
535

Lab Rating Z-value
1 
5 

11 
16 
24
25 
28 

30.1 
32 
33
100 
109 
113 
121 
134
138 
141 
142 
145 
151
191 
220 
234 
235 
236
240 
247 
254 
256 
259
265 
273 
283 
284 
289
296 
300

3 
4 
0 
4 
0
1 
4 
4 
2 
2
0 
3 
2 
3
4
3 
3 
4 
3 
4
4 
4 
4 
1 
4
3 
3 
3 
3
4
4 
0 
2 
0 
2
3
4

0.58 
0.47 
-3.38 
-0.22 
2.03
1.74 
0.48 
-0.15 
1.05 
1.27
-3.74 
-0.59 
-1.09 
0.62 
-0.07
0.98 
0.58 
0.00 
0.54 
0.47
0.29 
-0.22 
0.44 
1.96 
-0.36
0.87 
-0.69 
0.87 
-0.58 
-0.18
-0.04 
-4.68 
-1.20 
-6.64 
1.27
-0.65 
0.00

567 
564 
458 
545 
607
599 
564

448 
535 

521 
568 
549
578 
567 
551 
566

545 
563

541
575 
532 
575 
535 
546
550 
422 
518 

368

547 
580 

586

564
559 

605

586
533 
551

141



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituents)~Continued
V (Vanadium) (ig/L

0. Other
3. AA:
4. ICP

graphite furnace

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

6. ICP/MS

1 1
730 4.14

6
1.00

22.00

10
0.76
3.95
1.04
0.38

MPV = Estimated

An estimated concentration based on determinations by Inductively 
Coupled Plasma - Mass Spectrometry = 1.04 

F-psuedosigma = 0.38 
N= 10

Lab Rating Z-value
1
5 

13 
28 

30.1
32 
36 
48 
89

100
134 
138 
141 
142 
145
146 
180 
191 
212 
215
234 
236 
240 
241 
247
255 
256 
265 
283 
284
289 
296 
300 
304

NR 
NR 
NR 
NR 
NR

z z z z z 73 73 73 73 73

Z Z Z Z Z 73 73 737373

Z Z Z Z Z
73 73 73 73 73

NR

NR 
NR 
NR 
NR

z z z z z 7373 73 7373

NR

NR 
NR 
NR

1.15 
<4 

<20 
3.80

4.14 
<5

1.00 
1.65

<8.07 

22.00

<7 
<50

1.20

<20 
730

1.10
0.90 

0.80

0.76

1.07 
<5

1.50

1.40

0.88 
3.95 
1.00

142



Table 18. Statistical summary of reported data for standard reference water sample GWT-3 (ground-water trace constituentsj-Continued
Zn (Zinc) jig/L

0. Other 
1. AA: direct, air
3. AA: graphite furnace

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

4. 
6.

4
180
235

ICP 
ICP/MS

11
74

242
228

11

1 31
16 196

247
229

10

14
181
247
218

19

MPV =
F-pseudosigma =

N =
Hu =
Hl =

227
12
61

235
218

Lab Rating Z-value
1
5 

11 
13 
16
23 
24 
25 
26 

30.1
32 
36 
45 
48 
59
69 
83 
85 
89 
96
100 
113 
126 
133 
134
138 
140 
141 
142 
145
146 
151 
180 
190 
191
212 
215 
220 
221 
224
234 
235 
236 
240 
241
247 
249 
254 
255 
256

1 
3 
3 
4 
4
1 
3 
1 
4 
3
1 
3 
2 
0 
4
3 
3 
4 
4 
3
2 
4 
2 
3 
3
4 
4 
0 
0 
3
4 
2 
4 
3 
2
3 
3 
3 
0 
0
3 
4 
4 
4 
4
4 
4 
4 
3
1

-1.88 
0.57 
0.82 
0.49 
0.00
-1.64 207 
0.98 
1.55 
0.16 
-0.74
-1.64 
-0.82 
1 .23 242 
-2.29 
0.49
-0.65 219 
-0.65 
0.08 228 
-0.49 221 
0.98 239
1.39 
0.08 
1.06 240 
0.74 
0.61
0.00 
0.08 228 
-2.53 
-3.76 
0.74
0.25 
-1.06 
0.00 
-0.74 218
1.31
-0.57 
0.90 
-0.64 

-12.53 74 
-2.53 196
-0.82 
0.49 
-0.49 
-0.16 
0.25
-0.41 
0.16 229 
-0.08 
0.57 
-1.80

234 
237 
233 
227

239 
246 
229

217

219

244 
228

236 
235
227 

196 

236
230 

227

238
219

217

221 
225

222

226 
234 
205

204

218
207

199 
233

181

214 

243
220

233 

230

Lab Rating Z-value
259
265
274
277
283
284
287
289
292
296

4
4
0
0
1
3
4
1
2
3

0.16
-0.41

-17.24
-3.84 180
1.64
0.65 235
0.08 228
1.64
1.14
-0.74

229
222

16

247

241
247

218
300 -0.90 216

143



Table 19. Statistical summary of reported data for standard reference sample GWM-3 (ground-water major constituents)

Definition of analytical methods,

Analytical methods

0. Other/Not reported

1 . AA: direct, air

2. AA: direct, N2O

3. AA: graphite furnace

4. ICP

5. DCP
6. ICP/MS

7. 1C

12. Flame emission

20. Titrate: color

21 . Titrate: electro

22. Color:

40. Ion electrode

41. Electro

50. Gravimetric

51. Turbidimetric

Abbreviations and symbols

Constituent
Alk Alkalinity as CaCO3

B Boron

Ca Calcium

Cl Chloride

DSRD Dissolved solids

F Fluoride
K Potassium

Mg Magnesium

Na Sodium

total P Phosphorus

SiO2 Silica

SO4 Sulfate

Sp Cond Specific Conductance

abbreviations, and symbols

=

=

=
=

=

=

=

=

=

=

=

=

=

=

=

N =

MPV =

F-pseudosigma =
Hu =

HI =

WI/L =
mg/L =

(oS/cm =

Lab =
NR =

< =

atomic absorption: direct, air

atomic absorption: direct, nitrous oxide

atomic absorption: graphite furnace
inductively coupled plasma

direct current plasma

inductively coupled plasma / mass spectrometry

ion chromatography

flame emission

titration: colorimetric (color reagent specified)

titration: electrometric

colorimetric(color reagent specified)

ion selective electrode

electrometric: (type meter specified)

gravimetric: (precipitate specified)

turbidimetric: (precipitate specified)

number of analyses-(excluding less than values)

most probable value

nonparametric statistic deviation

upper hinge value

lower hinge value

micrograms per liter

milligrams per liter
microsiemens per centimeter at 25° C

laboratory code number
not rated, less than value reported or insufficient data

less than

page
145

146

147

148

149

150
151

152

153

154

155

156

157

144



Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituentsj-Continued
Alkalinity (asCaC03) mg/L

0. Other 
20. Titrate: colorimetric
21. Titrate: electrometric

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

22. Colorimetric 
41. Direct reading

5
139
152

3
140
150

40
135
155
144

3

4
119
153

5
82

146

Lab Rating Z-value 20 22

MPV =
F-pseudosigma =
Rating Criterion =

N =
Hu =
Hl =

1 
11
13 
16 
23
24 
25 
26 
32 
33
36 
43 
45 
48 
59
68 
69 
81 
83 
85
89 
97 
100 
109 
113
133 
134 
138 

141.1 
142
145 
146 
180 
190 
212
215 
220 
224 
234 
236
240 
241 
247 
255 
256
258 
259 
262 
265 
268

4 
3 
2 
3 
3
4 
4 
4 
3 
4
4 
4 
4 
0 
4
2
4 
4 
3 
3
4 
2 
4 
2 
3
4 
4 
3 
4 
4
0 
4 
3 
3 
4
4 
4 
4 
3 
4
2
4 
4 
3 
3
4 
4 
4 
0 
4

0.42 
-0.83 
-1.11 
-0.83 
-0.56
0.28 
0.00 
0.00 
0.83 
0.21
-0.14 
0.14 
-0.42 
-3.47 
-0.14
1.25 
0.28 
-0.14 
0.78 
0.56
0.28 
1.03 
0.42 
1.12 
-0.56
-0.14 
0.27 
0.69 
0.42 
0.28
-2.64 
0.14 
-0.69 
-0.69 
-0.28
-0.14 
-0.11 
0.00 
0.83 
0.39
-1.25 
0.14 
0.14 
0.56 
-0.56
-0.44 
-0.28 
-0.13 
-8.61 
0.14

147 
138 
136 
138 
140
146 
144 
144 

150 
146
143 
145 
141

143 
150 

148
146 
151 
147 
152 
140
143

149 
147 
146

145 

142
143 
143 
144 

150 
147
135 
145 
145 
148 

140
141 

142 
143

145

119 
143

153 
146

146

125

139 
139

82

Lab Rating Z-value 0 20

144
5 
7 **

57
147
140

21 22
270
274
277
283
284

0.83
1.48
1.11 152
-0.56
-0.69 139

150
155

140

287
292

-0.83
-0.35

138
142

145



Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)~Continued
B (Boron)

Lab Rating Z-value

0. Other 
4. ICP
6. ICP/MS

N =
Minimum =
Maximum =

Median =
F-pseudosigma =

1 21
38.5 38.7

85.1
54.0

3.7

7
45.0
71.0
53.0

6.2

1 
16 
18 
24 
28

30.1 
32 
36 
48 
76
85 

100 
134 
138 

141.1
142 
145 
180 
212 
215
220 
234 
236 
240 
247
254 
255 
256 
258 
259
265 
283 
296 
300

3 
3 
NR 
3
4
3 
4 
NR 
3
1
1 
0 
4 
3 
0
4 
0 
0 
NR 
4
4 
4 
3 
4 
NR
0 
3 
NR 
0 
4
3 
4
1 
0

-0.80 
-0.57

0.57 
-0.07
0.89 
-0.02

-0.71 
1.64
1.58 
6.49 
0.21 
0.75 
-3.29
-0.14 
2.49 
7.32

0.21
0.23 
-0.41 
-0.94 
0.00

-2.77 
0.73 
-9.80 
-3.34 
-0.02
-0.59 
0.21 
-1.85 
4.09

49.6 
50.6 
<50 
55.6 
52.8

<50

60.0 
81.5 
54.0 
56.4 
38.7
52.5 
64.0 
85.1 
<100 
54.0
54.1 
51.3 
49.0 
53.1 
<50
41.0 
56.3 
<10 

38.5 
53.0

54.0

57.0 
53.0

50.0 
60.3

50.5

45.0 
71.0

MPV =
F-pseudosigma =

N =
Hu =
Hl =

53.1
4.4
29

56.4
50.5

146



Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)-Continued
Ca (Calcium) mg/L

0. Other 
1 . AA: direct, air
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. 
6.
7.

6
20.9
31.3

DCP 
ICP/MS
Ion chromatography

13
15.6
30.5
28.3

1.3

38
26.1
36.8
28.9

0.7

1 6
28.4 23.4

35.6

2
27.3
29.2

MPV =
F-pseudosigma =
Rating Criterion =

N=
Hu =
Hl=

28.7
1.0
1.4**
66 

29.4 
28.1

Lab Rating Z-value
1 

11
13 
16 
18
23 
24 
25 
28 

30.1
30.2 
32 
33 
36 
43
45 
48 
59 
64 
69
76 
81 
83 
85 
89
100 
109 
113 
121 
133
134 
138 
140 

141.1 
142
145 
146 
180 
190
191
212 
215 
220 
224 
234
236 
240 
241 
247 
254

4 
4 
3 
4
1
3 
4 
3 
4 
2
0 
4 
4 
2 
3
4 
1 
4 
4 
4
4 
4 
4 
3
1
0 
4 
4 
4 
4
4 
4 
2 
1 
4
3 
3 
4 
3 
4
4 
3 
4 
4 
4
3 
4 
0 
0 
3

0.30 
0.16 
0.85 
0.05 
-1.66
-0.68 
0.16 
0.99 
0.16 
-1.03 27.2
-3.68 
-0.40 
-0.19 
-1.38 
0.92
-0.19 
1.62 
0.30 
-0.26 
-0.40
-0.28 
-0.05 
-0.40 
-0.89 
-1.73
4.34 
0.17 
0.37 
0.23 
-0.47
0.23 
0.16 
1.27 
-1.80 
-0.12
0.65 
0.51 
0.44 
-0.96 
-0.05
-0.05 
0.71 
0.31 
-0.06 
-0.19
-0.59 
-0.05 
-2.21 
5.67 
0.58

29.1 
28.9 
29.9 
28.8 
26.3

27.7 
28.9 
30.1 
28.9

23.4 
28.1 

28.4 
26.7 
30.0

28.4 
31.0 

29.1 
28.3 

28.1
28.3 

28.6 
28.1 

27.4 
26.2

34.9 
28.9 

29.2 
29.0 
28.0
29.0 
28.9 

30.5 
26.1 
28.5
29.6 
29.4 
29.3 

27.3 
28.6

28.6 
29.7 
29.1 
28.6 
28.4
27.8 
28.6 

25.5 
36.8 
29.5

Lab Rating Z-value 0
255 3 0.51
256 4 0.39
258 1 1.86 31.3
259 4 -0.05
262 2 1.20 30.4
265
268
274
277
283
284
287
289
292
296
300

29.4

28.6

29.2

0.23
-9.12
-5.41
-0.19 
1.55

15.6
20.9
28.4

29.0

30.9
-5.35 
0.30
-0.12 
0.71
-0.26

21.0
29.1

29.7
28.5

28.3
4.80 35.6

147



Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)~Continued
Cl (Chloride) mg/L

43.0

40

0. Other 
6. ICP/MS
7. Ion chromatography

N =

Minimum =
Maximum =

Median =
F-pseudosigma =

21. Titrate: electrometric 
22. Colorimetric
40. Ion selective electrode

5
32.0
47.9

2
35.9
62.6

36
34.3
41.1
36.7

1.3

5
33.1
38.0

15
33.4
44.1
38.2

2.1

3
36.0
38.6

Lab Rating Z-value

MPV =
F-pseudosigma =

N =
Hu =
Hl =

36.9
1.9
66

38.6
36.0

22 40
1 

11
13 
16 
18
23 
24 
25 

30.1 
32
33 
36 
42 
43 
45
48 
59 
64 
68 
69
81 
83 
85 
89 
97

100 
109 
113 
134 
138
140 

141.1 
141.2 
142 
145
146 
158 
180 
190 
191
206 
212 
220 
224 
234
236 
240 
241 
247 
254

3 
3 
3 
4 
0
2
4 
4 
4 
3
4 
4 
3 
4 
3
2
4 
4 
0 
3
1 
1 
4 
4 
2
3 
3 
2 
4 
4
3 
1 
3 
4 
4
0 
3 
4 
4 
3
4 
4 
1 
3 
2
1 
4 
2 
4 
4

-0.93 
0.57 
-0.62 
-0.10 
2.80
1.35 
-0.42 
-0.42 
-0.10 
-0.88
-0.42 
0.05 
0.67 
-0.47 
0.78
-1.50 
0.00 
-0.05 
2.13 
0.57
-1.97 
-1.71 
0.16 
-0.42 
1.35
0.93 
-0.67 
-1.35 
-0.39 
-0.31
0.71 
-1.82 
-0.57 
0.16 
-0.21
3.74 
0.99 
-0.26 
0.42 
-0.52
0.47 
-0.21 
1.60 
0.51 
-1.25
1.76 
-0.16 
-1.09 
0.05 
0.00

35.1 

35.7

39.5

36.1 
36.7 
35.2
36.1 
37.0 
38.2

36.9 
36.8

37.2 
36.1

38.7

34.3 
36.1 
36.3

35.8 
37.2 
36.5

38.8 
36.4 
37.7 

35.9
37.8 
36.5

37.9 
34.5
40.3 
36.6 
34.8 
37.0 
36.9

38.0

36.7 
42.3

36.1

36.0 
38.4
34.0

41.0 
38.0

33.1 
33.6

39.5

35.6

38.3 
33.4

44.1

40.0

Lab Rating Z-value 22 40
255 
256 
258 
259 
262
265 
268 
270 
274 
277
283 
284 
287 
289 
292

3 
4 
0 
4 
3
3 
2
4 
1 
0
0 
0 
2
4 
3

0.67 
-0.36 
2.56 
-0.47 
0.57
0.88 
1.19 
0.10 
1.92 
-2.54
2.18 
5.71 
1.09 
-0.47 
-0.99

41.8

40.6 
32.0

47.9 
39.0

36.2 
36.2

36.0 
38.0

36.6 
39.2 

37.1

41.1

36.0 
35.0

300 13.35 62.6

148



Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)-Continued
DSRD (Dissolved solids) mg/L

0. Other 
50. Gravimetric

N = 
Minimum = 

Maximum = 
Median = 

F-pseudosigma =
Lab

1 
11 
13 
16 
23
25 
26 
32 
36 
43
45 
48 
59 
69 
76
81 
85 
89 
97 

100
109 
113 
134 
138 
140

141.1 
142 
146 
158 
190
212 
215 
224 
234 
236
240 
241 
247 
255 
259
268 
283 
284 
292

Rating
3 
0 
0 
0 
2
3 
4 
4 
0 
4
4 
2 
4 
0 
4
0 
4 
4 
3 
4
3 
3 
4 
1 
3
4 
4 
1 
4 
0
3 
4 
4 
4 
0
0 
4 
3 
2 
3
0 
0 
4 
3

Z-value
0.63 
2.70 

-3.97 
3.57 

-1.27
-0.95 
-0.08 
-0.32 
4.60 

-0.16
-0.16 
-1.43 
-0.40 
-4.05 
-0.28
-3.49 
0.08 
0.08 

-0.95 
-0.48
0.63 

-0.63 
0.21 
1.83 
0.56

-0.24 
0.48 

-1.75 
0.08 

-2.38
-0.71 
0.48 
0.28 
0.16 
2.14
4.92 

-0.08 
0.56 
1.03 
0.71
2.94 

-4.92 
0.40 

-0.79

   0 -0-50

2 42 
434 376 
443 500 

438 
13

0 50
446 
472 
388 
483 
422
426 
437 

434 
496 
436
436 
420 
433 
387 
435
394 
439 
439 
426 
432
446 
430 
441 
461 
445
435 
444 
416 
439 
408
429 
444 
442 
440 
465
500 
437 
445 
451 
447
475 
376 

443 
428

MPV =
F-pseudosigma =

N =
Hu =
Hl =

438
13
44

446
429

149



Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituentsj-Continued
F (Fluoride) mg/L

-X-22

0. Other
7. Ion chromatography 
22. Colorimetric

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

40. Ion selective electrode

3
0.56
0.90

15 1
0.48 0.46
1.01
0.65
0.07

34
0.58
0.81
0.69
0.04

MPV =
F-pseudosigma =

N =
Hu =
Hl =

Lab Rating Z-value 22 40
1 

11 
13 
16 
18
23 
24 
25 
32 
36
42 
45 
48 
59 
69
76 
81 
83 
85 
89
97 

100 
109 
113 
134
138 
140 

141.1 
141.2 
142
145 
146 
158 
180 
190
208 
212 
215 
234 
236
240 
241 
247 
255 
259
262 
265 
274 
277 
283

3 
1 
4 
4 
2
4 
4 
4 
2 
4
0 
3 
0 
4 
4
2 
4 
3 
4 
3
4 
3 
2 
4 
4
3 
4 
4 
0 
3
0 
2 
2 
1 
0
0 
0 
4 
2 
4
3 
3 
2
0 
4
4 
4 
0 
0 
0

0.95 
-1.71 
-0.38 
-0.42 
1.33
0.19 
0.38 
0.00 
-1.29 
-0.38
-2.89 
0.76 
2.66 
0.38 
-0.38
-1.50 
0.13 
0.57 
-0.19 
0.76
-0.19 
0.57 
1.33 
-0.29 
0.19
-0.61 
0.38 
-0.17 
-3.46 
0.76
6.46 
1.37 
-1.10 
1.56 
-3.61
-6.98 
2.28 
0.04 
-1.14 
-0.19
0.57 
-0.59 
-1.08 
2.07 
0.38
-0.38 
0.00 
-3.99 
-2.09 
-2.47

0.65

0.68

0.60 
0.65
0.52

0.49

1.01

0.61 
0.75 
0.48
<0.3

0.61 
0.66

0.61

0.56 
0.54

0.72 
0.58

0.65 
0.74

0.69 
0.67

0.71 
0.81 
0.69 
0.65
0.59 
0.68 
0.70 
0.66 
0.71
0.66 
0.70 
0.74 
0.66 
0.68
0.64 
0.69 
0.66

0.71

0.74

0.79 
0.67

0.70 
0.64

0.78 
0.69
0.65 
0.67 

0.46

Lab Rating Z-value

0.67
0.05

53
0.71
0.64

22 40
284 0 4.37
287 1 1.90
289 4 0.00
292 0 2.47

0.90
0.77

0.67
0.80
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Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)~Continued
K (Potassium) mg/L

1.25

0. Other 
1. AA: direct, air
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. 
7.

ICP/MS 
Ion chromatography

12. Flame emission
4

0.70
1.29

16
0.70
2.22
0.87
0.11

19
0.57
1.48
0.87
0.17

6
0.19
1.26

2
0.67
0.77

4
0.85
1.07

MPV =
F-pseudosigma =

N =
Hu =
Hl =

0.87
0.13

51
0.96
0.78

Lab Rating Z-value
1 

11 
13 
16 
18
23 
24 
25 
28 
32
33 
36 
43 
45 
.48
59 
64 
69 
81 
85
89 

100 
109 
113 
134
138 
140 

141.1 
142 
145
146 
180 
190 
191 
212
224 
234 
236 
240 
241
247 
254 
255 
256 
259
262 
265 
268 
270 
274

3 
3 
3 
1 
NR
4 
0 
0 
4 
4
4 
2 
4 
4 
4
3 
4 
4 
0 
4
2 
NR 
2 
2 
4
4 
4 
3 
NR 
NR
NR 
NR 
3 
3 
NR
2 
3 
4 
4 
3
0 
2 
3 
2 
4
4 
3 
4 
4 
1

-0.74 
0.81 
-0.66 
1.54

-0.43 
-2.26 
4.66 
0.02 
-0.28
-0.05 
1.16 
-0.05 
0.17 
0.17
-0.74 
0.33 
0.10 
2.91 
0.02
-1.27

1.01 
1.47 
0.00
-0.21 
0.06 
-0.60

-0.74 
-0.81

-1.19 
-0.89 
-0.43 
0.40 
-0.51
2.99 
-1.27 
-0.55 
-1.50 
0.25
0.40 
0.63 
-0.36 
-0.13 
1.54

0.77 

1.07

0.81

0.86 
1.02

0.89

0.91 

0.87
0.70 

1.00 

0.87

0.88

0.80

0.70

0.82

0.97 
0.78

<1

0.57 
1.48 
0.87

0.86

1.25

<1 

1.08

0.84

0.79 
<1 

<0.8
<1 

< 0.71 3

<5
0.71 
0.75 
0.81 
0.92

1.26 

0.79 

0.90

0.95

0.83

0.89
0.77 

0.88

0.77 
0.76

0.87

0.92

0.85 
1.07

Lab Rating Z-value 12
277
283
284
287
289

3
1
0
0
3

0.63
1.69
3.23

10.28
-0.89

0.95

1.29
2.22
0.75

1.09

292 3 -0.51
296 0 -5.15
300 0 3.00

0.80
0.19
1.26
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Table 19. Statistical summary of reported data for standard reference watersample GWM-3 (ground-water major constituentsj-Continued
Mg (Magnesium) mg/L

0

0. Other
1. AA: direct, air
4. ICP

N =

Minimum =
Maximum =

Median =
_____F-pseudosigma =

5. DCP
6. ICP/MS
7. Ion chromatography 

5 14 38 1 
8.00 8.80 9.05 9.67 

18.21 10.48 12.90 
9.79 9.92 
0.18 0.32

6
9.80

15.31

2
9.28
9.70

Lab Rating Z-value 1
1 

11
13 
16 
18
23 
24 
25 
28 

30.1
30.2 
32 
33 
36 
43
45 
48 
59 
64 
69
76 
81 
83 
85 
89
100 
109 
113 
121 
133
134 
138 
140 

141.1 
142
145 
146 
180 
190 
191
212 
215 
220 
224 
234
236 
240 
241 
247 
254

4 
4 
2 
3 
4
4 
4 
3 
3 
4
4 
4 
4 
1 
4
2 
2 
3 
4 
3
4 
4 
3 
4 
4
0 
4 
2 
4 
2
4 
4 
4 
2 
4
4 
3 
4 
2 
4
4 
3 
4 
4 
3
4 
4 
4 
0 
3

-0.14 
-0.48 
1.01 
-0.65 
-0.20
-0.16 
0.06 
0.61 
0.81 
-0.24
0.20 
-0.20 
-0.46 
-1.72 
0.00
1.01 
1.41 
0.61 
-0.32 
-0.59
-0.28 
0.00 
-0.85 
-0.28 
-0.28
5.25 
0.20 
1.01 
-0.44 
-1.15
-0.02 
-0.26 
0.00 
-1.39 
-0.14
0.12 
0.81 
0.18 
-1.25 
0.42
-0.20 
0.81 
0.00 
0.34 
-0.53
-0.04 
0.40 
-0.20 
6.06 
0.61

9.82 

9.78

10.40 

10.20 

9.61
9.76

9.76 
9.76

10.00

9.90

9.80

9.83 
9.66 

10.40 
9.58 
9.80

9.93 
10.20 
10.30

10.00 
9.80 

9.67 
9.05 
9.90

10.60 

9.74

9.90 
9.48

12.50

10.40 
9.68 
9.33
9.89 
9.77

9.21 
9.83
9.96 

10.30 
9.99 

9.28 
10.11

9.80 
10.30 
9.90 
10.07 
9.64
9.88 

10.10

12.90 
10.20

MPV= 9.90
F-pseudosigma = 0.34
Rating Criterion = 0.50**

N= 66
Hu= 10.20
HI = 9.74

Lab Rating Z-value 1
255 
256 
258 
259 
262
265 
268 
274 
277 
283
284 
287 
289 
292 
296

4 
4 
4 
4 
2
3 
0 
0 
3 
4
0 
2 
4 
2 
4

0.20 
-0.40 
0.12 
0.20 
1.01
0.61 
-2.22 
16.79 
-0.81 
0.40
-3.84 
1.17 
0.40 
-1.21 
0.20

9.96 

10.40

8.80 
18.21 
9.50

8.00 
10.48

9.30

10.00 
9.70

10.00

10.20 

10.10

10.10 

10.00
300 10.94 15.31

152



Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)~Continued
Na (Sodium) mg/L

120

-  o -n-1 -0-4 -*-6> -nAr-7 -0-12

0. Other 
1. AA: direct, air
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

6. 
7.

ICP/MS 
Ion chromatography

12. Flame emission
3

101
111

13
87

113
110

4

35
100
148
110

5

7
83

173
109

5

2
109
110

5
105
114

Lab Rating Z-value

MPV =
F-pseudosigma =
Rating Criterion =

N =
Hu =
Hl =

110
3
6 ** 

65 
112 
107

12
1 

11
13 
16 
18
23 
24 
25 
28 

30.1
30.2 
32 
33 
36 
43
45 
48 
59 
64 
69
81 
83 
85 
89 
97
100 
109 
113 
121 
134
138 
140 

141.1 
142 
145
146 
180 
190 
191 
212
215 
220 
224 
234 
236
240 
241 
247 
254 
255

4 
1 
3 
3 
3
4 
4 
2 
4 
4
3 
4 
3 
4 
4
4 
3 
4 
4 
4
4 
4 
3 
4 
4
0 
4 
3 
4 
4
4 
4 
2 
4 
4
0 
4 
4 
4 
4
3 
4 
1 
4 
4
3 
4 
0 
3 
4

-0.33 
-1.67 
0.83 
-0.55 
-0.55
0.33 
0.17 
1.33 
0.42 
-0.03
-0.83 
-0.33 
-0.63 
0.00 
0.00
0.33 
1.00 
0.17 
0.50 
-0.33
0.00 
-0.48 
-0.83 
-0.50 
0.00
4.17 
-0.33 
0.67 
-0.33 
0.10
-0.42 
-0.17 
-1.33 
0.00 
0.00
6.33 
0.17 
-0.17 
-0.22 
-0.17
0.67 
-0.26 
1.56 
0.17 
-0.45
-0.67 
0.17 
4.83 
0.73 
0.17

112

106

112 

113

105 
107 
110

108 

111

109

111

108 
100 
115 
107 
107

111 
118 
113 

110
105 
108

110 
110

116 
111

108
110 
107

135

114 
108

108

102 
110 
110
148 
111 

109 
109 

109
114 
108 
119 
111 
107
106

139 
114
111

Lab
256 
259 
262 
265 
268
270 
274 
277 
283 
284
287 
289 
292 
296 
300

Rating
4 
4 
3 
4
0
4 
3 
2 
2 
4
4 
3 
3
0 
0

Z-value
0.05 
0.28 

-0.87 
-0.17 
-3.92
-0.32 
0.72 

-1.50 
1.50 
0.24
0.45 

-1.00 
-0.95 
-4.58 
10.43

0 1 4

112

109 
87

101 
119 

111
113 

104 
104

6 7 12
110 

105

108 
114

83
173
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Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major const'rtuentsj-Continued 
total P as P (total Phosphorus as Phosphorus) mg/L

0.200

0.150

0.100

Lab Rating Z-value 22m

22mb

0. Other 7. Ion chromatography 
4. ICP 22m. Colorphosphomolybdate
6. ICP/MS

N= 0
Minimum = <0.1

Maximum =
Median =

F-pseudosigma =

1 0 0 30
0.030 <0.01 <0.1 0.00

8.70
0.026
0.030

1
13 
16 
18 
23
25 
36 
48 
59 
81
89 
97 

113 
133 
134
138 
140 

141.1 
142 
145
146 
158 
180 
190 
191
212 
215 
220 
224 
234
236 
240 
241 
247 
255
256 
259 
274 
283 
284
287 
289 
292

NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR 
NR 
NR
NR 
NR 
NR

0.006 
< 0.025 

0.026 
0.005 

< 0.005
0.046 
0.050 
0.009 
0.010 
8.700
0.010 
0.062 
0.010 
0.008 
0.008
0.010 

<0.01 
0.013 
0.080 
0.028
<0.05 
0.025 

<0.01 
0.050 

<0.01
<0.05 
0.015 
0.028 
0.040

0.030 
0.030 
0.010

0.082 
0.015 
0.045 
0.120

0.140 
0.010 
<0.5

MPV= insufficient data 

N= 31
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Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)~Continued
Si02 (Silica) mg/L

21.5

6 -X-22mb

0. Other 
2. M: direct, nitrous oxide
4. ICP

N =
Minimum =

Maximum =
Median =

F-pseudosigma =

5. DCP 
6. ICP/MS
22mb. Color: molybdate blue

1 1 23
20.3 16.9 7.8

23.2
18.1
0.7

1 2
16.3 17.6

19.1

16
7.9

19.3
18.1

1.9

MPV =
F-pseudosigma :

N =
Hu =
Hl =

18.1
1.5
44

18.7
16.6

Lab Rating Z-value 22mb
1 

11 
13 
16 
18
24 
25 
32 
33 
36
43 
59 
64 
81 
83
85 
89 
97 
100
113
121 
134 
138 
140 
142
145 
190 
191 
212 
215
234 
236 
240 
241 
247
254 
255 
256 
259 
265
274 
283 
284 
289

4 
0 
3 
0 
4
3 
0 
4 
2 
4
3 
3 
4 
4 
4
3 
3 
4 
0 
4
4 
4 
4 
4 
4
4 
0 
3 
4 
0
4 
0 
4 
3 
3
4 
0 
2 
4 
4
2 
4 
2 
2

-0.24 
-3.59 
0.62 
-6.76 
-0.30
0.82 
-6.32 
-0.30 
-1.16 
0.03
0.62 
0.62 
0.03 
0.03 
-0.39
0.75 
0.82 
-0.11 
3.38 
0.34
-0.17 
0.16 
0.42 
-0.03 
0.29
0.36 
-6.69 
0.68 
0.36 
-3.00
-0.24 
-2.96 
-0.24 
-0.76 
0.55
0.22 
-3.20 
-1.16 
-0.17 
0.16
-1.16 
0.29 
1.47 20.3 
-1.16

17.7 
12.6 
19.0 
7.8

19.3 
8.5

19.0 

18.1 

17.5

23.2

17.8 
18.3

18.5
18.6

18.6 
13.5
17.7 
13.6 
17.7 

16.9

18.4

17.8 
18.3

18.5

17.6

17.6 
16.3 

18.1

19.0 

18.1

19.2 
19.3 
17.9

18.6

18.7 
18.0

7.9 
19.1

18.9

13.2 
16.3

16.3 

16.3
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Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)~Continued
S04 (Sulfate) mg/L

149 - Ji

145 : . -A 
. ^A«L'"" " """ "" """' '                        iJAnAni^A"^ ........"""""""."" "."""".."" """"" 

141 : .^AAAAM*****^ x
O ^^fcAAAAA J^

137 ""

1 ori

.......... .....................     ̂........................................................................................................................................................,_[....

^
  f                       -J--

   -0-4 -A- 7 -X-22 -Ch-50 -B-51

0. Other 22. Colorimetric 
4. ICP 50. Gravimetric 
7. Ion chromatography 51.Turbidimetric 

N= 4 2 38 7 2 11 
Minimum = 80 136 131 117 134 99 

Maximum = 178 138 153 141 138 157 
Median = 141 138 141 

F-pseudosigma = 38 10
Lab

1 
11 
13 
16 
18
23 
24 
25 

30.1 
32
33 
36 
42 
43 
45
48 
59 
64 
68 
69
81 
83 
85 
89 

100
109 
113 
134 
138 
140

141.1 
141.2 

142 
145 
146
158 
180 
190 
191 
208
212 
215 
220 
224 
234
236 
240 
241 
247 
254

Rating Z-value 0 4 7 22 50 51 Lab Rating Z-value
4-0.14 139 255 4 0.00 
2 -1.29 131 256 2 -1.49 
4 0.00 140 258 0 2.44 
0 -3.23 117 259 4 0.36 
2 -1.43 130 262 1 -1.71
2 1.29 149 265 3 -0.57 
4 -0.29 138 268 4 0.49 
4 -0.14 139 274 0 -5.90 
4 0.29 142 277 0 5.44 
4 0.29 142 283 1 1.86
4 0.00 140 284 0 -8.53 
4 0.14 141 287 4 -0.29 
3 -1.00 133 289 4 -0.43 
4 -0.29 138 292 4 -0.17 
4 0.14 141
2 -1.43 130 
1 1.86 153 
4 0.14 141 
4 -0.29 138 
4 0.14 141
4 0.00 140 
4 -0.23 138 
4 -0.14 139 
4 -0.29 138 
3 0.86 146
3 -0.89 134 
4 0.14 141 
4 0.19 141 
4 0.29 142 
2 1.29 149
4 0.00 140 
3 -0.57 136 
4 -0.29 138 
4 0.43 143 
2 1.29 149
3 0.57 144 
4 0.29 142 
4 -0.14 139 
4 0.00 140 
1 1.57 151
4 -0.43 137 
0 2.29 156 
1 1.97 154 
4 0.19 141 
4 -0.14 139
1 1.51 151 
3 0.57 144 
4 0.14 141 
3 -0.57 136 
4 0.16 141

  

r
yX '_ '

n mm^2_ Ti

MPV= 140 
:-pseudosigma = 4 
Rating Criterion = 7 ** 

N= 64 
Hu = 143 
Hl= 138

0 4 7 22 50 51
140 

130 
157 

143 
128

136 
143 

99 
178 

153
80 

138 
137 
139
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Table 19. Statistical summary of reported data for standard reference water sample GWM-3 (ground-water major constituents)-Continued
SpCond (Specific Conductance)

745

    0 -H3-41

0. Other
41. Direct reading

N =
Minimum = 
Maximum = 

Median = 
F-pseudosigma =

3
706

51
514

7048
704

13
Lab Rating Z-value 41

1 
11
13 
16 
23
24 
25 
26 
32 
33
36 
43 
48 
59 
64
69 
76 
81 
85 
89
97 
100 
109 
113 
134
138 
140 

141.1 
142 
145
146 
180 
190 
212 
215
224 
234 
236 
240 
241
247 
255 
256 
258 
259
262 
268 
270 
274 
283

4 
4 
4 
3 
4
4 
2 
4 
4 
4
4 
4 
4
4 
0
3 
4 
4 
4 
3
4 
4 
4 
4 
4
4 
0 
4 
4 
4
3 
3 
3 
4 
4
0 
4 
4 
4 
0
4 
4 
4 
3 
4
4 
3 
3 
4 
4

0.17 
0.34 
0.20 
0.65 
-0.06
0.14 
1.03 
0.06 
0.14 
-0.14
-0.29 
-0.09 
0.23 
-0.14 

181.23
-1.00 
-0.14 
-0.03 
-0.03 
-0.80
0.06. 
0.00 
-0.14 
-0.37 
0.02
-0.29 
-2.91 
0.20 
0.20 
-0.40
-0.74 
0.86 
-0.71 
-0.20 
0.23
-4.71 
0.31 
-0.29 
-0.14 
-2.20
0.40 
0.26 
0.43 
-0.74 
0.09
0.03 
1.00 
0.60 
0.31 
-0.11

711 
717 
712 
728 
703
710 
741 
707 

710 
700
695 
702 
713 
700 

7048
670 
700 
704 
704 
677
707 
705 
700 
692 
706
695 
603 
712 
712 
691
679 
735 
680 
698 
713
540 
716 
695 
700 
628
719 
714 
720 
679 
708

706 
740 
726 
716 
701

Lab Rating Z-value

MPV =
F-pseudosigma =
Rating Criterion =

N =
Hu =
Hl =

0 41

705
13
35 **
54 

713 
695

284 0 4.43
287 0 -5.46
289 3 -0.54
292 4 0.06

860
514
686
707
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Table 20. Statistical summary of reported data for standard reference sample Hg-26 (mercury)

Definition of analytical methods, abbreviations, and symbols_____________________________

Analytical methods

0. Other/Not reported

6. ICP/MS = inductively coupled plasma / mass spectrometry
8. AA: cold vapor = atomic absorption: cold vapor

9. Atomic fluorescence

Abbreviations and symbols

N = number of analyses~(excluding less than values)

MPV = most probable value

F-pseudosigma = nonparametric statistic deviation

Hu = upper hinge value

HI = lower hinge value
jig/L = micrograms per liter

Lab = laboratory code number

NR = not rated, less than value reported or insufficient data

< = less than

Constituent page 
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Table 20. Statistical summary of reported data for standard reference water sample Hg-26 (mercuryj-Continued
Hg (Mercury) jig/L

0.90 

0.80 
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   0 -*-6 -D-8  1 9

. Other 9. Atomic fluorescence 
. ICP/MS MPV= 0.70 
. AA: cold vapor F-pseudosigma = 0.09 

N= 2 3 52 6 N= 63 
Minimum = 0.70 0.64 0.20 0.61 Hu= 0.78 

Maximum = 0.75 0.79 1.07 5.60 HI = 0.66 
Median = 0.70 

F-pseudosigma = 0.08
Lab

1 
3 
5 

10 
11
13 
16 
18 
26 

34.1
34.2 

36 
45 
48 
50
51 
59 
68 
69 
70
81 
87 
89 
96 
97

100 
109 
113 
118 
127
133 
134 
138 
141 
142
144 
145 
146 
147 
149
154 
158 
193 
198 
212
215 
217 
220 
221 
234

Rating
2 
2 
0 
2 
3
4 
4 
4 
3 
3
1 
3 
3 
2 
0
0 
3 
4 
4 
4
0 
4 
0 
1 
4
4 '4 

3 
2 
4
4 
3 
4 
0 
3
2
4 
4 
0 
4
4 
4 
4 
4 
3
4 
0 
4 
4 
2

Z-value 0689 Lab Rating Z-value 0689
1.08 0.80 235 3 -0.94 0.62 
1.42 0.83 241 3 0.97 0.79 

12.33 1.80 245 2 -1.03 0.61 
1.31 0.82 247 4 -0.04 0.70 
0.52 0.75 255 4 -0.10 0.70

-0.49 0.66 256 NR <2 
-0.04 0.70 259 2 -1.39 0.58 
-0.03 0.70 265 3 -0.71 0.64 
0.75 0.77 283 0 3.33 1.00 

-0.98 0.62 284 2 -1.50 0.57
1.76 0.86 289 3 0.64 0.76 

-0.56 0.65 292 2 1.08 0.80 
0.57 0.75 298 3 0.53 0.75 

-1.05 0.61 304 0 2.43 0.92 
2.86 0.96

-2.18 0.51 
0.58 0.76 

-0.47 0.66 
-0.38 0.67 
0.03 0.71
2.64 0.94 

-0.04 0.70 
-2.74 0.46 
1.65 0.85 
0.41 0.74
0.40 0.74 
0.30 0.73 
0.86 0.78 

-1.16 0.60 
0.28 0.73

-0.04 0.70 
0.64 0.76 

-0.04 0.70 
4.12 1.07 

-0.83 0.63
-1.21 0.60 
-0.04 0.70 
0.29 0.73 

55.04 5.60 
-0.04 0.70
-0.04 0.70 
0.48 0.75 

-0.39 0.67 
-0.04 0.70 
0.97 0.79

-0.49 0.66 
-5.66 0.20 
-0.49 0.66 
0.07 0.71 
1.15 0.81
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Table 21. Most probable values for constituents and properties in standard reference samples distributed in April 1998
(MPV, most probable value; N, number of samples; jig/L, microgram per liter; mg/L, milligram per liter; nS/cm, microsiemens per centimeter at 25 degrees Celsius.)

T-153 (trace constituents)
Analvte

Ag
Al

As
B

Ba
Be
Ca
Cd
Co
Cr
Cu
Fe

K
Li

MPV F-pseudosiqma
6.24 ug/L 0.74
35.0 ug/L 5.1
0.50 u,g/L 0.24
99.4 u,g/L 7.4
184 ug/L 8
insuff data

27.5 mg/L 1.0
16.0 ug/L 1.1

insuff data
14.9 ug/L 1.1
24.0 ug/L 1.5
75.0 ug/L 5.9
1.60 mg/L 0.11
53.4 ug/L 3.6

N
68
55
21
50
78

93
91

78
88
84
80
33

Analvte
Mg
Mn
Mo
Na
Ni
Pb
Sb
Se

SiO2
Sr
Tl
U
V

Zn

MPV F-pseudosiqma
8.72 mg/L Q.30
74.5 ug/L 3.3
154 ug/L 8

28.7 mg/L 1.0
32.2 ug/L 2.1
46.2 ug/L 3.0
25.7 ug/L 2.5
9.00 ug/L 1 .33
5.79 mg/L 0.22
311 ug/L 13
20.4 u,g/L 1.9

6.9 u,g/L 0.4
19.0 u,g/L 1.0
72.6 ug/L 5.1

N
95
93
58
92
84
88
55
68
52
49
48
13
50
87

M-146 (major constituents)
Analvte

Ikalinity as CaCO3
B

Ca
Cl

DSRD
F
K

Mg

N-57 (nutrient
Analvte

NH3 as N
NH3+OrgN as N
NO3+NO2 as N

total P as P
PO4 as P

MPV F-pseudosiqma
57.6 mg/L 2.5
13.9 ug/L 2.3
26.3 mg/L 1.1
46.1 mg/L 3.8
242 mg/L 12
1.07 mg/L 0.06
2.93 mg/L 0.20
7.01 mg/L 0.24

constituents)
MPV F-pseudosiqma

0.210 mg/L 0.018
0.285 mg/L 0.150
0.220 mg/L 0.021
0.201 mg/L 0.013
0.195 mg/L 0.007

N
93
30
96
93
64
72
82
93

N
65
43
71
62
61

Analvte
Na

total P as P
PH

SiO2
SO4

Sp Cond
Sr
V

Analvte
NH3 as N

NH3+OrgN as N
NO3+NO2 as N

total P as P
PO4 as P

MPV F-pseudosiqma
45.0 mg/L 1.8

insuff data
8.08 units 0.19
9.36 mg/L 0.5
69.0 mg/L 3.3
423 uS/cm 8
216 ug/L 7

32.6 ug/L 1.7

N-58 (nutrient constituents)
MPV F-pseudosiqma

0.620 mg/L 0.044
0.91 mg/L 0.141
1.01 mg/L 0.06

0.766 mg/L 0.030
0.693 mg/L 0.024

N
94

95
65
89
88
49
48

N
66
46
74
61
63

P-30 (low ionic strength constituents)
Analvte
Acidity

Ca
Cl
F
K

Mg

MPV F-pseudosiqma
2.88 mg/L 1.80
0.13 mg/L 0.04
0.23 mg/L 0.08

0.206 mg/L 0.025
0.140 mg/L 0.043
0.027 mg/L 0.019

N
12
31
33
33
28
24

Analvte
Na
PH

PO4 as P
SO4

Sp Cond

MPV F-pseudosiqma
0.34 mg/L 0.04
5.35 units 0.21

0.084 mg/L 0.007
0.400 mg/L 0.259

6.0 uS/cm 0.8

N
31
47
33
33
44

GWT-3 (ground-water trace constituents)
Analvte

Ag
Al
As

B
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
K

MPV F-pseudosiqma
insuff data

31.4 ug/L 6.4
0.93 ug/L 0.75
71.0 ug/L 7.0
25.3 ug/L 1.4
15.4 ug/L 0.8
35.9 mg/L 1.2
45.7 ug/L 2.3

insuff data
1.90 ug/L 0.59
4.1 8 ug/L 1.14
57.2 ug/L 5.5
1.03 mg/L 0.14

N

42
24
37
56
47
69
63

37
47
58
55

Analvte
Li

Mg
Mn
Mo
Na
Ni
Pb
Sb
Se

SiO2
Sr
V

Zn

MPV F-pseudosiqma
33.9 ug/L 1.9
12.5 mg/L 0.5
5.55 u,g/L 0.67
7.00 ug/L 0.84
136 mg/L 5

36.6 ug/L 3.0
31 .4 ug/L 2.3

insuff data
12.4 ug/L 2.8
22.9 mg/L 2.0
551 ug/L 24

insuff data
227 ug/L 12

N
24
69
51
31
65
59
55

50
40
37

61

GWM-3 (ground-water major constituents)
Analvte

Alkalinity
B

Ca
Cl

DSRD
F
K

MPV F-pseudosiqma
144 mg/L 5

53.1 ug/L 4.4
28.7 mg/L 1.0
36.9 mg/L 1.9
438 mg/L 13

0.67 mg/L 0.05
0.87 mg/L 0.13

N
57
29
66
66
44
53
51

Analvte
Mg
Na

total P as P
Si02
SO4

Sp Cond

MPV F-pseudosiqma
9.90 mg/L 0.34
110 mg/L 3
insuff data

18.1 mg/L 1.5
140 mg/L 4
705 uS/cm 13

N
66
65

44
64
54

Hg-26 (mercury)
Analvte

Hg
MPV F-pseudosiqma
0.70 ug/L 0.09

N
62
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