] SHIMADZU

Excellence in Science

Consensus Organizations — Before EPA and the Path to
Today

William Lipps
Analytical and Measurement Division
August 2020



] SHIMADZU

Prior to the industrial age, manufacturing was a
craftsman approach

T P . Artisans had no need or equipment
AT T . to:

® Measure tensile strength
® Chemical composition

® Meet pre-defined specifications
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The industrial age opened the need for specifications and
standardization
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Mass production = Craftsman
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Manufacturers encountered quality problems with
raw materials and end products

L

Each manufacturer issued detailed descriptions of required materials
needed.

Pages and pages of required physical or chemical properties

Testing between labs may provide different results

Samples provided could result in lots being rejected because of
differences in methods or expectations
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Suppliers resisted standard specifications and test
methods for fear of customer rejection

® Industrywide specifications were
unheard of or highly customized

® Buyers were unable to ensure
uniformity

® Buyers could find reasons to

complain — no pre-agreed A\ [
specifications DEP AR TMF /V 7 . .
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Enter Charles Benjamin Dudley and the formation of
ASTM

ASTM established in 1898 to bring
together suppliers and customers
in Technical Committees

Committees provide
representatives of every interested
party

Specifications and Methods
established by consensus

Created periodic review, revisions
and updates as part of the process
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In 1908, ASTM set rules regarding committee balance, 2/3
majority vote, and weighting of negatives

The basic structure of checks and balances, designed to ensure
fairness of standards, is still in place today
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Interesting to note is that the NBS, established in 1901, met

greater resistance with industry
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Manufacturers and Engineers

resisted us plan to duplicate

European government forced
national standards

Result = uniquely American
system of Voluntary Consensus
Standard Development
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Timeline for awareness of environmental issues in the Ly

UsS

. . Water Quality Act 1965.
Water is a place to drink and ‘ Rivers and Harbors Act 1899 g
poop
. Chlorination of Tap Water Rivers catch fire
Waste dumped into rivers and ~1905

trash into streets. Open burn.
WWII large increase in

. Smoke stacks or chimneys not pollution
scrubbed. Local coal burned.

_ _ Water Pollution Federal Water Pollution
. Industrial Revolution Control Act 1948 Control Act (CWA) 1972.
Air Pollution Control ' o
Consumption increased Act 1955 S1agf$4Dr|nk|ng Water Act
dramatically. Federal Water ( )
Pollution Control Act
. Cities start to build sewers 1956 . RCRA 1976

CERCLA 1980
Silent Spring 1962

Beginning of Awareness Regulation
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Timeline for Standards Development for the Analysis

of water in the environment

. Craftsman approach

‘ USGS

Industrial Revolution

? ASTM

® =

Consensus begins

APHA Standard Methods

Water Analysis

. ASTM D19 on Industrial Water

Standardization by Consensus

ASTM D19 enters wastewater
testing

ASTM D19
’ standardizes Form
and Style of Test
Methods

APHA, AWWA, and WPCF
Standard Methods Water
Analysis

Wastewater

. ASTM D
|

Standard Methads for the
Analysis of Water and

19 on Water

SM 14t edition consolidates all
water and wastewater methods

EPA validates series of

methods using ASTM
D2777

. NTTAA and Circular 119

EPA creates ATP
process

EPA requires QC
section in all methods

. Performance based?

Government methods

10
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Progression of Standard Methods over time

EPA
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SUSPENDED MATTER.»

DETERMINATION WITH GOOCH CRUCIBLE.

Reageni.—Prepare a dilute cream of asbestos fibre which has been
finely shredded, thoroughly ignited, treated with strong hydrochlorie
acid for at least 12 hours, and washed with distilled water till free

from acid.
Procedure.—1. Prepare a mat of the asbestos fibre 1/16 inch thick
in & Gooch crucible. Dry it in an oven at 103 or 180° C., cool and
weigh. Filter 1,000 cc. of samples having a turbidity of 50 parts
per million or less. If the turbidity is higher use sufficient water
to obtain 50 to 100 mg. of suspended matter. Dry for one hour at

103 or 180° C,, cool and weigh. Report the temperature at which
the residue was dried. If 1,000 cc. is filtered the increase in weight

expressed in milligrams is equal to parts per million of suspended
matter.

11
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Sample holding time, then and now

mvaL ann ANMIYHB- SOLLIETON AND TE SITIATCN OF 2000 £ SOy Colacron of fwwsea
In general, the shorter the time elapsing between the collection e TaeS
and the analysis of a sample the more reliable will be the analytical TR AT AT
results. Under many conditions analyses made in the field are oo ramT B L e b
to be commended, as data so obtained are frequently preferable o w3 . fj'
to data obtained in a distant laboratory after the composition Calasciw  GRne W ¢ &
of the water has changed. cama s ro . e
The time that may be allowed to elapee between the collection of o LE ) N
a sample and the beginning of its analysis cannot be stated defi- faz e} ‘@ )
nitely. It depends on the character of the sample, the examinations g
to be made, and other conditions. The following are suggested as R -
fairly reasonable maximum limits. = "o uen
Physical and chemical analysis. ’ e e 5 ‘ e sans
Ground waters . . . o wie o o il e » T2 hows E".':’." E:,'f - L
Fairly punmr{mnﬁn T T e - o e
Sewageeffluents . . . . . . . . . . . . . ., 68 *“
m' M - ' - * * ) " - ' s > = * - E ‘ = ')L‘-'::v-““““.- ;A GALITYAI %0 .', o gie2 Codl ] 1
"wm ‘.‘.‘I'.'.'ll ram o0 »e -_:’ul_l:..‘..-;:;( -‘P:" L
Waters containing fragile organisms . . . .  Immediate examination o e e "
Boctrilogical examinaion. U e
Bl kot i T B 1T, . . % bous
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Turbidity with a Pt wire, or do you prefer candles?

PLATINUM WIRE METHOD.=

This method requires & rod with a platinum wire 1 mm. in
diameter inserted in it about 1 inch from one end of the rod and
projecting from it at a right angle at Jeast 25 mm. Near the other
end of the rod, at a distance of 1.2 meters from the platinum wire,
a small ring shall be placed directly above the wire through which,
with his eye directly above the ring, the observer shall look when
making the examination.

The rod shall be graduated as follows: The graduation mark of
100 shall be placed on the rod at a distance of 100 mm. from the
center of the wire. Other graduations shall be made according to
Table 1, which is based on the best obtainable data. The distances
recorded in Tahle 1 are intended to be such that when the water
is diluted the turbidity readings will decrease in the same proportion
a8 the percentage of the original water in the mixture. These
graduations are those on what is known as the U. B, Geological
Survey Turbidity Rod of 1902.1%

TURBIDIMETRIC METHOD.

Several forms of turbidimeter or diaphanometer™ have been
suggested for use. The simplest and most satisfactory form is
the candle turbidimeter.™ This consists of a graduated glass tube
with a flat polished bottom, enclosed in a metal case. This is
supported over an English standard candle and so arranged that
one may look vertically down through the tube at the flame of the
candle. The observation is made by pouring the sample of water
into the tube until the image of the flame of the candle just disap-
pears from view. Care shall be taken not to allow soot or moisture
to accumulate on the lower gide of the glass bottom of the tube
8o as to interfere with the accuracy of the observations. The
graduations on the tube correspond to turbidities produced in
distilled water by certain numbers of parts per million of silica
standard. In order to insure uniform results it is necessary to
have the distance between the top rim of the candle and the bottom
of the tube oconstant, and this distance shall be 7.6 c¢m. or 3
inches., The observations shall be made in a darkened room or with
a black cloth over the head.

It is allowable to substitute for the candle an electric light.
Calibrate the apparatus to correspond with the United States
Geological Survey scale. The figures in Table 2 on page 8 are
believed to be approximately correct for the candle turbidimeter
but should be checked by the experimenter. It is allowable to
calibrate the tube of the instrument with waters of known turbidity
prepared by making a series of dilutions of the silica standard with
distilled water. From the figures obtained in ecalibrating plot a
curve from which the turbidity of a sample may be read when
the depth of water in the tube has been obtained.

13
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Pt-Co Color from 1912 to present

Coron 9

COLOR.

The “color,” or the "true color,” of water shall be considered
the color that ia due only to substances in solution; that is, it is the
color of the water after the suspended matter has been removed.
In stating results the word “color™ shall mean the “true color”
unless otherwise designated.

The “apparent color'” shall be considersd as including not only
the true color but also any color produced by substances in suspen-
sion. It is the color of the original unfiltered ssmple.

The platinum-cobalt method of measuring color shall be con-
gidered as the standard, and the unit of color shall be that produced
by 1 part per million of platinum.

COMPARISON WITH PLATINUM-COBALT STANDARDS.®

Reagenis.—Dissclve 12486 grams of polsssium plstinic chloride
(PtCL2KCl), containing 0.5 gram platinum, and 1.00 gram crys-
tallized cobalt chloride (CoCly.6H,0), containing 0.25 gram of cobalt,
in water with 100 ce. concentrated hydrochloric acid, and dilute to
1 liter with distilled water. This solution bas a color of 500.
Dilute this solution with distilled water in 50 cc. Nessler tubes to
prepare standards having colors of 0, 5, 10, 15, 20, 25, 30, 35, 40,
50, 60, and 70. Keep these standards in Nessler tubes of such
diameter that the graduation mark is between 20 and 25 cm. above
the bottom and of such uniformity that they match within such limit
that the distance from the bottom to the gradustion mark of the
loagest tubs shall not exceed that of the shortest tube by more than
6mm. Protect the tubes from dust and light when not in use.

Procedwre.~The color of a sample shall be observed by filling &
standard Nessler tube to the height equal to that in the standard
tubes with the sample and by comparing it with the standards.
The observation shall be made by looking vertieally downward
through the tubes upon a white or mirrorod surface plsced at
such angle that light is reflected upward through the column of
liquid.

Water that has a color greater than 70 shall be diluted before
making the comparison, in order that no dificultice may be en-
countered in matching the hues.

Water containing matter in suspension shall be filtered, before
the color observation is made, until no visible turbidity remains.

2120 COLOR™
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Hardness by the soap method anyone?

: TOTAL HARDNESS BY CALCULATION.

The most accurate method of ascertaining total hardness is to
compute it from the results of determinations of caleium and
magnesium in the sample. (See methods, pp. 57-58.) Iron and
other metals must be included in the calculation if they are present
in significant amounts. Total hardness as CaCO, equals 2.5 Ca
plus 4.1 Mg.

TOTAL HARDNESS BY SOAP METHOD,u»

The determination of hardness by the soap method roughly
approximates the amount of calcium and magnesium in a water,
though it actually measures the soap-consuming power of the water.

Reagents.—1. Standard calcium chloride solution. Dissolve 0.2
gram of pure calcite (calcium carbonate) in a little dilute hydro-
chloric acid, being careful to avoid loss of solution by spattering.
Evaporate the solution to dryness several times with distilled
water to expel excess of acid. Dissolve the residue in distilled
water and dilute the solution to 1 liter. One co. of this dilution is
equivalent to 0.2 mg. of calcium carbonate.

2. Standard soap solution. Dissolve 100 grams of dry white
Castile soap in 1 liter of 80 per cent alcohol, and allow this

2340 HARDMESS®
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In the old days, you distilled ammonia-N and did TKN
for organic nitrogen. Oh, wait...... almost the same

ORGANIC NITROGEN 2o 1w

usually
the Joss of 200 oc. of the sample, which may be collected for the
determination of ammonia nitrogen. Add 5 ce. of nitrogen-free
oncentrated sulfuric acid and » small piece of ignited pumice.
Mix by shaking and place over a flame under a bood. Digeet until
copious fumes of sulfuric acid are given off and the liquid fnally
becomes colorless or pale straw color. Remove from the
and add potassium permanganate crystals in small portions until &
heavy green precipitate persists in the liquid. Cool. Dilute to
about 300 cc. with ammonis-free water. Make alkaline with

standards as described (pp. 16-18).

First procedure for sewage™—Distill the ammonis nitrogen

directly from 100 ce. or leas of the sample, diluted to 500 ec. with

Mlitmpninu. Add b cc. of nitrogen-free sulluric acid
and 1 ce. of 10 per cent nitrogen-free copper sulfate, and digest
the liquid for half an hour after it has become colorless or pale

straw color, Add 0.5 gram of potassium permanganate crystals

to the bot acid solution, and dilute to 500 ce. with ammonis-fres

In this determination care must be taken to digest thoroughly,
to add potassium permanganate to the point of precipitation, to
sample carefully after dilution, and to add enough sodium hydroxide
to insure the separation of the ammonia from the precipitated
manganese hydroxide. Potassium permanganate should not be
added during digestion because it causes loss of nitrogen.

Second procedure for sewage.—Omit the separation of ammonia
nitrogen and determine the ammonia nitrogen and organic nitrogen
together. Determine the ammonis nitrogen in a separate sample

4500-Moy MNITROGEN (ORGAMIC)
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ol of mercwry residucs, a e e catalyal s e servded
DHigemion of snme somples may he ‘ rmpioe
withon the use of & catalys Tfn

il with
ECmporE-
; H & change
in made in the reapenl fomula, eport the change and mdicaic
percemage reonvery rolsive ro the reanhs for similar ssmples

s Porrmils
drermd aceepuhic deermine nitmgen
Encam sdditions o
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EsHIMADZU

Progression and Growth of Standard Methods

Standard
Methods of
Water Analysis,
APHA

1925

1935

Standard WEF
Methods for the
Analysis of Water

and Sewage.

APHA and AWWA

Includes sewage,

effluents,

industrial waste,
grossly polluted
water, sludge,

mud

WEF becomes
full partner, JEB

Standard
Methods of
Water, Sewage,
and Industrial
Waste

All methods for
given component
consolidated into
one section

All parts

QC sections -020
added to all parts
in response to
EPA

Entire edition

Standard Methods of
Water and
Wastewater

multiples of
1000. Parts
expanded to
address QC. Part
6000 becomes
specific organics

edited to new
format in concert
with on-line
edition

17



] SHIMADZU

ASTM D19 on Industrial Water before EPA

Cooperative effort to find
solutions to common problems

Committed to Standardization of test

methods:

 Common language to express
results

* Quality Control

*  Minimum limits (no such thing as
zero)

* Negative and positive interferences

* Interpretation based on scope

* Known precision and accuracy

18



[ sSHIMADZU xﬂ
ASTM D19 on Industrial Water defined water based on >

.

ultimate use

: Irrigation Industrial
PU%ILC V\Ilater and Process and
PRy Agriculture Cooling

Recreation
and Navigation
aesthetics

Power
generation

WERIE Sustaining
disposal life

19
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First ASTM D19 Chloride method
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EsHIMADZU

New ASTM D19 Chloride method, includes Precision S~
and Bias among other required sections
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14.3 The information presented in 14,1 and 142 is derived
from round-robin testing in which five laboratories, including
seven operators, participated. Though not clearly specified in
the test report, the matrix is presumed 1o be Type I reagent
waler. Of seven data sets ranked as described in Practice
D2777. none was rejected, nor were any data points determined
be “outliers.” Three sample levels were run on at least three
ays. The method of “least squares™ was used (o determine the
ecision stalement, with correlation of 0.739%4 for 5, and
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EsHIMADZU

ASTM D19 original DO method, with limited precision
and bias section

Iesrs poR DEaEolvED NYOEN IR

. Bxrnett,
Leland, ond B .
Tows thisn 2 eer oend. 17 Eher ¥ s

al Lk acior 7 for e Dzing

Precision end Accuracy

B A skilled operator wei

(i an accuracy of
M5 ppan. or. 1 per oént; whichever 15 Lhe
greater

Nox-Rerever Memeon A
Application

10 Thiz methad is applicable &
determination of dissolved oy
industrinl watcrs en the hi
ciglan is mol required

Apparaius

11, The npparaies gi

anaist of Lhe

fullowing:

vt

Chae 1=liter gl
clear white in e
Sample tubes; by

ns described  n
Sectlon 3. The modor stircer described
in Section 5{d), if available, & of rreat
CONYCOROOE

Reagents

IvpEsTeial Watens (LHES3 46T 1025

Frocedurs

atore af
supplemen
i length of
g im od bath of cracked oe
. ahal Dy mot ai
to cood the sample after collection.
Fizeng.—Fix the 2ample and hlank
cribed in Section Tik)

(6] Titratienw of Semple—Drain the
sample, which shall be a2 a temperaiure
above 70 F,, into the clean
add 10 drops of 5
tian. Fill the 1- ar
cording to the valur
lam, with 0,005

e

tury: cooler, such as a
&

o i

o ice wal

r, fnsing the
| .'rl!!-‘l' nifer

[
adifitinn a8 the end point ap
pronches

the cusserale grdd drain the
Titeate as clescrilwed

dissalved  oxygen
in cermy of parls
o ide-

jper rmillon, - 1y I
scribed in o Section 8

Precision and Ascumcy

ae

t nalng this
with n preci-
(L.0KYT

An experienced
method Hitain &
siom al i . aned w

Precision and Accuracy

15. An experienced analyst using this

method can obtain results with & preci-
sion of 0.004 ppm. and within 0.007 ppm.

22



EsHIMADZU

ASTM D19 current DO method, with all sections

ERal beobied m ok 20 rEkrkn ke L oo ned [l s e
3 erfamesncs el of e e st

13 Nhavn Yoo LRATL

il Drsctond avygen o6 ol m asder Tel oan
s kil bk s

prcizice of xagls s, wuyres
rach e g e ree
b e -wul-;. Wz
Faorlus 1he 3w devisban o the .q-l-u
sl wwd e 0 U s dokTmam By i (i
ruary or In she clawrries audy ey o F e Rae m
B e U847 b sl pamaathonn oo o fybig e ¢ ot
s e prroen el e kakk
e T e T
kmnn bl Dy o Gl e O palueans okin
ai1hs v rebod
Dt et Nnjreacy Mawnad VML

ME mm-rm wiwens v mgw way e oh
biwd fon commordsl waxs. The rdee smarad fon
frar e neam 1w (ks crerel Einls sl by
T wwEwy

TSI SIE THEs
IWETRIMERT L FRORE FEOCENITEE
SRR L R I HESSOR

1 A
1.0 This met rid & agpdicabds & wamn coaaeig
et el e s Ll g v 30 b 30 000 1 b B
s Tal ARy 1. crtin i waldley of ths tas: meluet
e T
WP Thk ol i T o laneeel Pl
e re-bal v g I ok o Eopm-
daran Hotrcbnal Arikwaos wacts ox s
PRz ke wmbes ol descbod oo T o] il
s acmbk ol v awl sgicsd sakT b @ I
[LELRL i S b T R
bl cilwnl vadkovas voacadnabat,

A Daems - 12

62 Selaacd porksl of KR NEEETIEG 17 Wkl oOF
whing bigh lerals of chiwiss dirckle oy dewads e
paforance, R o mandxirm s sakdns b i
IuTaray nswencn.

202 Inhumahl Pe-RCR D) i i
o Y e W AR e o
e Ly ]

bidag o

33, sanaEwy of el Vil led

7.0 The mar crevman reded (0 Decpancy Derain
Lifdupeiged Lamrerers: Guwbing o Dbl G-
e
. Appndis

1 e Tambvarea dusd Fodv Lirisscmes
baed szt mant nkce e o
rarmal ' 3 Ierusathers anbaiiad carky, 21
W A eTALE g due | EI e pleaen ke T

liad or readabis] sminer cuwws sackatee of fw
s e, which |5 ek 18 I [TRae of e
The phoidmacir cre ths ninacenes sTlaice i o
izl byl i can be cgd A kv cnrg e
UK i phio: 9ell @ kanceeee Hdne s
[ ol o Wdines % e 12 qUersTs dkaTad g
o

2 Prews Emges vay I e sTier nTodkap ol
hamire g thal b vacd in e sk ol
1, CaRbisdian ol Calileamen Veilioatin
Caivaiw Srew lariescesce haed s hare
e L L e
vl calinain,

LB L vtk

ll\.l Il EEE LR R T 1

il pragram b cmee
I‘I\- Ilvll.'I r.ilﬂ'll'\' [Laad i:.ll'llfl & cranep

ez during [0 T
15 Umky opabEiwm conblnes, T pabal preses: of
o 1 ikt vk 18l b Ul o e @

Oplical Banch

Or Integrated
Probe

FEL 1 Dyl Barws e bnkerkesd Pusb

il oesa- 18

walor-smraied! ar- O %, fw abbrados s reribce
Vi 0 e | SRR [ 8 P e B ey (R
b perionmed 08 i i ] ) eate, The: dhils pcscnien) i s
o meheel wn e o8 EETEERTD wTER B Gk iR
vl

294 Prpral r Samgie

244 A e -ﬂrm:m-mr-nhl WAl Y
Pt anl smal with sicppeT-

2042 Sula w by fir apprmm

TAAN Aow kw0 e BHD otre
1 I b (i AsTferalie,

2048 Tho woier-ssiamin] sis sl is mne ready & o
¥ palibaalas paqpacs

23 Prparam of AirSewioni R

ZA5,) Ak appron ensedy |0 . of pagr s w0 8
2L beaiar

::1:: T Allaw o wakr b sl i e Enp
[E5q e

MA5 g & woady s of cissl oompeseid wr
iagpnnimscly 18 o 40wl il S el s b
'\-urr 160 3 BT of K e
& AR e Wl 0 Fe-spA bR B T ey
" for 49 b B pemaks.

Tirsfer seraa] wakr 0 clmn D00 beble il
erening e wedl STl Mopper

Ta4.5 Moln the bbariary hamoeinc e asd wmpl
\mnperates aad am ralem fen Table K01 s calodes e
el disssived O Cre SN

AT Amlyae wibid 3 toors of Erenne

TAF Proside bol otk maTaskend fhrs Pt (e sevsnd v

24T Verify colEion W sdnsdweal B o0 W
tamiod wakr and af mawis

T Calbration satieation gk b wikia 57 iz 154 5
of il (s nyges oo

TIZ I caiin ST
ey mege, modboe sneow el s
e

TAE Torpabn clEvalans we soquabie; hovess, i
Labswakory il fnitmda 14 b sumla wn Colleiin) g o
ngle-prim calibraine.

TR N i e s by o doeer s
st P 00 Tt e o] et ierierd
In Tubis | mnad Tabda 2

82 S ard s
o b Bl b Appores K2

4% Prepavats of Mg fascied ise oir @ Poigt
of A4 v Fvet CahBoilesl”

FR.| Add apprraiessly 1981 ml ol eope w0 s
L b

W el
B CrwkeTi

£xa for s twa-poeed clirsiam

INAL1 Lising 3 sy sirwan of chon conmms navgm
dappresEsmety 100 &0 L pe eiwas Bos et aevae e
waled W0 5 ERERTEE Of M) e ics

%10 Ferparaion of Sahenind Salas Tafi S

25001 Add spprecimssly 19108 gL of wxien il
MR 1w B 2 R s ARETRMivEY,
i e bvasiety 38 g o b b dnm s | e 50|
w1 L of resgem wair [oe 3 malstion of shosi 0.4 5L

I 0] The sdanm oiiie sapie = avs oady moee b
alibrmian prposs.

L Pt anil e

Ml Tha privin of e i i b el n

Apn Bhust e ey (0 s sraal Ik
o i ieace B auygen .--'mmr-u o |; agl
The i conwerantion wii | T} mgil. sl e pooke siage
s pracivion in e ssnplo W 82 mp.

N Provin ol i 60 (i 6 Eeial geaken
Pxics X777 -0 shch W @ plae o et ol
cribberiive dmiing. Usder Ba alesaaces roda -t L4 al
Fciioe (0777 - 1L est [weoisien and D il o mext
kg SRS b Wl A of DTty
119 i ek

i The i el o il -

pmrmy ek gty rysbenrm T coflrarn may gl
-l i

Uiy ol §00
A1 Th areare G aasyecd vake ohtened o e
e Pt e vl il s e SRR b ok lins
" rocaim

of the o, tha folicriey o Ioliowed
wiem apaiyning dnmhved copEn.

B2 Tl il Cebiraios enioaee

VILD s ey Smimond 61 el 4 WFed ey aefes
e s deribod W 200 ael B3, Caetion vl
shud Fal widhin valne i Taske |

K13 heived Dieomnsrimion of Liborptry Cpetahiy

VLN B o babormony s ot perianmed e el bedwe, o |
e Bars Do § IR Gl B W MR maeTReTd Spin. el
mample, new axdprl, rew imstrarend, and s foria, 3 pracisios
e bz sindy e b perioramd i dorsasici fabasiony
wapsbiig,

AT Andyee e wphican of Sl sue

317 Caloen e e sd smadan] Srvmso o Lk
weven Bl .uJ--nwrl- e Booptabis mages ol s 1o
WG ] pecnaery el preciibed b6 Tanis | This anady dwerki
o et wxal the. neravarion ar withia the kerts piven i
Tl

TRELE | Fumd Fouid ki Feceoey dd | Mm—humm

s o WA Lown i W i i WS i L
) Eampe e nn-n- Fmen
Lo s [}, ]

e a = i

Laz
=
T e r W S CE o
] Wk = s - s
3 & =3 T m o me
. s i A wi e
s w1 =1 wan mz = wra
T 3 ot [ mr e i
] Wk - [ i s
" 1oae ¥ e = ¥ma wan
# B "y g il [T s
n s L] T 13z W wa
sl WS i 0o o s CT
v P w1 (%) 3 ar
wnen I i T i 3 ar
PR L B
by s e
soa s a1 i
wren 57 21 ar

L4 Labovaney Comy S JDOSE

BLAD Ar-usnrded referecs woler cumples may e asd
fiwr libaramey contml sampks. The vakss chivisad med Ll
within the control limits essblished by the lionuon.

LA daietr ke (WK1

A0 Dimlved cevpen b 3ol on amlyes ol con e
frachly wiowl o moirt @mepes

LG Ml

JLal To chack e prechion of mmple aaalyes, aakme
an ake sabarwed wwer referacs peTple 8 dupdicis wit sk
ez, Tie: sabs oblamnal sl Gl wiles Ux amsul kb
catabiiadad bry Un labonnky.

T2 Cakanse (b stadad dedaton of e Spllcae
walues awl comzase 1 e precidnn desemned By ke s
rdery e i the crllahveve gty

363 1N B2 ok enosal e pECHD BmiL (e Dack
rrami b resrodyasd on he remle i be quabfisd with an
incicwion tkai II‘IU_T i rek fall withon ibe perfomance crikn
oif thi: 2 neetd.

Reterace Material (A1
Irsteperdieni refemrcs wolar orplas moy he ok
tainad Trrvm cremmerctd soerras. The vakis chiziesd o
e sanEphs AL I':J.I witlin Bz consed lineis esbliled by
[T e E R PTELET 1S

LR Tohles | ans :.-_-ummmmrwmruum.u
e of i besl amelend slamid adacez.

A2 Keywands

W0 aralpen dusclved oeypen: Tesqeency damaie;
i based: lmivmcence; prbe; i maric; wals

AFPENDXES

Saamanduory Eformada

Xl OXVGEN EATURATION VALLES

ALD thvpes Nuamalon Huaes 1 sab ad Ml —
The: soluhilify af cavpen In er i vl Emperinre: i
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Excerpts of the current ASTM D19 DO method showing
QC and precision and bias sections

M. Precision and Blas

30.1 The precision of ihe test meihod was determined by
elght laboratories using four saturated samples of reagent waler
at a reference dissolved oxygen concentration of 1.74 mg/l.
The mean concentration was 1.73 mg/L. and he pooled single
operalor precision in these semples was 0,02 mg/L

30.2 Precision and bas for ihis st method conlform o
Practice D2777-03, which was in place al the time of
collaborative lesting. Under the allowances mude in 1.4 of
Practice D777 - 13, these precision and bias dala do meet
existing requirements for interlaboralory studies of Commitise
D19 test methods.

Mome 18—The dein presenied i this test method was bssad on
mstraments with a snge-point calibration. The calibrticn was performed
| air and venifod in wnter

3. Quality Control ((C)

311 To ensure thal analytical valees oblained using these
test methods are valid and accurate within the confidence limits
of the test, the following QC procedures must be followed
when analyzing dissolved oxygen.

31.2 Calibration and Calibration Verification.

31.21 Use water-saturated air and air-saturated water refer-
ence samples described in 29.4 and 295, Calibration valises
should fall within values in Table 1.

313 Inittal Demonstration of Laboratory Capatility

31.3.1 I o laboratory has nod performed the test before, or if
here has been a major change in the measuwrement system, for
example, new analysl, pew instrument, and so forth, a precision
and bias study must be performed to demonstrate laboratory
capablity.

31.3.2 Analyze four replicates of air-satursted water.

31.33 Cakculate the mean and standard deviation of the
seven values and compare to the acceptable ranges of biss in
30,1 and recovery amnd precision in Table 1. This stisdy should
be repeated until the recovesies are within the limits given in
301
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vz and fonpare o e eckion daermine oy e e
w0 i U callehontive sy,

JLAS I e resal| eaceeds e preciion [inil De bakch
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171 Indeperden: sehoece vl sphs 1 be b
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18 Tables | e 2 retect rund sobinresal s ol a fypieel
wct of i kel et shoule] anhicns,

1. Reprunis

11 analyi; disolved myper; equensy damin;
i me-borec |wwinsmneece prove; imimekic; vl

TABLE 1 Pooled Round Robin Rscovery and Precision Criteria for Lumi Based 5
Do Conc. 87.5% Lower Limk of 575 % Upper Limil of 95 % Upper Limit of
{mgiL) Racovery (%) Fascvery (%) Precigon (%)
1./2=1T4 A 1040 178
72=-03 6.2 1040 110
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Progression and growth of ASTM D19

established

Q

1925 1932

D2777-77

Advisory

Classification

Subcommittee Subcommittee

1938

D19 on
Water

Restructure

1938 > 1943

Federal Water
Pollution
Control Act

Methods of Testing

Subcommittee

Advisory .
Definitions and
General
Specifications ¢
Sampling .
Analysis

Testing Procedures
Corrosion and
Performance
Wastewaters

Water Borne Industrial
Waste Subcommittee

Standards Advisor Committee grows
Definitions and rapidly with addition of
Specifications wastewater

Corrosivity

Industrial

Wastewater

25



EsHIMADZU

There was a rapid growth in development of new
methods, EPA methods validated using D2777-77

Method Study 7 Trace Metals by
AA

Method Study 8 Mercury
Methods Study 15 Method 605
Method Study 18 Method 608
Method Study 24 Method 601
Method Study 25 Method 602
Method Study 27 Method 200.7
Method Study 29 Method 624
Method Study 30 Method 625
Method Study 35 Method 3005

Science Inventory

EPA METHOD STUDY 8, TOTAL MERCURY IN WATER

|L1AL MERLUHY 1% Coutact
-TT0LE NS e
T s
wimaili it i

Recon Therails:

Racord Type: BUICUREN] (HEHOHI
Product Published Date: ve2eiiul!
Record Last Revised: 12/22/2005
Record ID; 42257

~ 1974 - 1984
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EPA and ASTM collaborate freely in method validation

and sharing data

T ABICAT MO 1"
FPA-500/4-34-054 |
o ViVl AND ST iuk 4 AEPOAY 0.9'3.‘
A June |
E"-;.N[;:-U': STUDY 29, METHDD £24-- b FRRFORM NG ORGANIZATION COOF |
URLIRBLE
[T auTRomI = B N CLETT R R TS FUE T Py

Radian Corporation

[ PRI CAwInG ORGANITATION NANE aND ACOREEE |10 PRGOAAN FLEVENTRE
Radian Corparation CBLIA
P.0. Box 9548 TR AV S ]
stin, TX 7
R i 1 68-03-3102

VI, PAONIORIIS ACERCY NAWE AND ADDAESE

Envirornental Yoritoring amd Support Laboratory

U.5. Enviresnental Protection Agency

26 k. ST, Clafr Street |
Cincinnat!, OH 435268 EPA 600/06

W ALPR RV TARY NOTIR

-1 '-'b?’ (‘ct'gﬂés’ln e \)9‘9""3

Ta SSORASRINE AATnEY coBl

CRI-ACT 44

Tre work wnich iz described 1n the report was perfomed for the purpose of
walideting, throush an in terlatoratory study, Nethed 624 far tre analysis of the
wolatile arganic ariorit ty pallutants. This method is based ca purging ard
concertraticn of the various anslytes o4 an adsortent fo0Yloaed by thermal
Gesorplion cnlo a gas chronmatographic column, & low resclution mass spectroTeter
serves a3 the Deasuring device.

Participating I:toraloruzs were selected based upan technical evaluation of
propasals and upon tre anal iyses results of prestudy soples, The laboratories were)
supplied with amuls :o'\h\nlﬂg varigus concertratioas of the pollutast compounds,
These solutions were aliquetad 1010 four Sifferent water types which were
subsequent iy anaiyzed according to the Appropriate metnods, In additicn to the
$ATE1E concentrates, ewch laboratory was supp'ied with an industrial efflyent which)
w3s krow £0 cOntain various pollutants and wnich was used to estinated false
P081319@ and Malse negative data.

Tne data obtained from the in
saries of compuler progr
(INVS) systien which w;

'oying a
as the Interlaboratory Method Valids udy
esigned %o mplevent ASTM precedurg 02777,

samples for trace elements to D19.05.04 for use in conducting a round robin
study on inductively-coupled plasma (ICP) methodology.

However, as was suggested, thne recest cumpiecion by U.5. Environamental

Protection Agency (USEPA) of a very comprehensive collaborative study on t'ra.c;ﬂ.; ]

metals by ICP, provides a large data hase for your consideration. I am e
enclosing a copy of the very extensive report. Please review it and if the
study meets your needs, feel Tree to utilize the statistics or reference aﬂ_f
part of the report.

gency is very plaamsad to work with D-19 and other Smerican Socie
Testing and Materials (ASTM) committees and to search out common

-119.

in review of the data. If you have any guestions, donl
hesitate to call.

Sincerely yours,
AR ORI~
Jofin A, Winter
Chi

Quality Assurance Branch

Attachment {1):
Az Stated

methodologies, in the spir“]t of Office of Management and Budget ([GMB) Cln:u!ar

VY

b3 z = = REY MOROSE AND ODCUVENT ANALYE S
. CLICRP YOS ¥ IDENTY FIEALOAEN ENCEO TEAMS [ COSAT: L <1}

Yo BUEURITY CLETY 'Trn Kepowss |90 %0 G FAGRT

Unclassified 246
O EECUMITY CLadt Pumpe, 130 Pmied |

g g TGS BTATS v

Release to Public

Unclessified

BPA Foen J00-" (0ee. 4TV SARVOUS B3 TIDV ) OMBLLTE
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So what changed regarding consensus standards
around 1980?
l e SRR e SR OS,

oEPA Methods for

USEPA SW-846 Methods gvg?g:'gz'd‘\vcgzzlss of

The LIS EPA publication SW-B846, entitled Test Methogs for Evaluating Solid Waste,
Physical,/Chemical Methods, is the Office of Solid Waste's {OSW's) official cormpendium of
analytical and sampling methods that have been evaluated and approved for use in
complying with the RCRA regulations, SW-846 functions primarily as 3 guidance document
setting forth acceptable, afthough not required, methads for the regulated and regulatory

COMIMILINITIES 10 US2 N respancing 1o RCRA-related samiphing ard anzlysis reguirarments.

SW-B46 is 3 multi-volume document that changes over time as new information and data
are daveloped. it has been issued by EDA since 1980 and is currenthy in its third ediion.
Advances in analytical instramentzton and technigues are continually reviewed oy OSW
and incorporated into periodic updates o SW-846 to support changes in the regulatory
program and o improve methad performance and cost effectivensss. To date, EPA has
finalzad Updates |, 1 1A, B, Il and 114 to the SW-346 manuzl, and the updated and fully

ntegrated manual contains approximately 3300 pages. The Methods Team of OSW has

alsa rmade Draft Updates VA and VB for public use R \.’\‘ BN s
\ A =N !‘;‘ b Arad

L S q
K s \ FE O —SERREE N T '
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Paradigm shift from populace resisting government
standards to massive growth (with resulting standards)

EPA Growth

20000

18000

Consensus Standawgs 2000 to 2020

16000 of Methods
phenols, Published
TDS, Oil &

14000
Grease

12000
10000 Too many to count

8000

6000

Total Methods (new  New Methods  New Methods (EPA
or revised) approved)

4000

\/

TSCA, CERCLA

BASTMD19 mSM

2000

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

—Budget (x10,000,000) —Employees
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The shift resulted in American acceptance of national
standards development by a regulatory agency

o
+

A 1

'.z\_ = 4 '._ | - 3 '_.l
T Ny
S

Far

e
=

Y_
et

|5

EPA and other federal agencies
now develop regulatory methods
used to set “specifications”

Result = minimal input from

public until after the methods are
published.
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The National Technology Transfer and Advancement
Act (NTTAA) — Legislation to take us back to before?

Pubilic Law 104 113
104th Congress

cracted by D Sercde ared Flose of Bopreserfadives of
e Linedivdd States of Avmeries dn Congress asseyrnilog,
SECTTREN 1 SHEE T TTELE

This Art may be cited as the “MNarional Technalegy Transfer
and Ardvanmement Art of 1995

SEC. 2. FINDINGS.

The Congress lnds the following:

11 ringing technolegy and industrial innovation e the
marketplace is eatral o the eoonomic, environmental. and
social well- |I"|I'I% ol the people of the United Stanes.

[# The ral Government can halp United Srates bosl-
ness o speed tha devalopment of new pesdicts and processes
by entering Inte conperative research aned develapment
mnts widch make avallable the assistance of Federal labora
wordes o the peivace settor, but the commerdalization of tech
nology and industrial innovatien dn the Undied States depends
upor attions by business.

13 The commercialization of techmolopgy and  incdestrial
innnvation In the United Stages will be pnhanced If compandes,
in retwrn for reasanahle compersation ta the Faderal Gow
mant, can more easlly chiain exdlisive leemses to Invent
which develop a8 & result of sooperative research with scieay {15
eanployed by Fedoral laboratories,

S L USE DR FEDERAL TEE RGOy

Suhparagraph (B} of sectian | I(c]lj"l of the StevensonWydler
Technsdagy Innowation Act of 1980 (15 S AT1I0)(TIE) 1=
srwriies] fa red s follaws:

"By A transler shall be made tl'. any Fedoral agency wider
subparagraph (Al for any Mscal wear, ooly I the amouwnt so rans-
Ferred D_'.- that ﬂq-l"lt'r IGL ﬂLI.l!I'I""IuI‘j urider uch SA.IDP:II'CIEJEF{LI
wiould exceed 210,00
SEC. 4. TITLE TO INTELLECTUAL PROFERETY ARISING FROM COOFERA-

TI¥YE RESEARCH AND DEVELOFMENT ACREEMENTS.

Subisection (B} of secton 12 af the Stevenson-Wydler Teclmalogy
Innovation Act of 19HD (1h LSO 37 10af)) i= amended to cead
as fodlows:

“ibl ENURERATED AUTHORITY. —(1) Under an Bgroement editened
g pursEnt e suhsection @l the abamatory may grant, or

K. 7, 195G

[H.R ZL56]

ll\imr.-nul
erhrnings
Transfer aned
Adva
of 1955

15 LB 3

nate
15 LP=C 3]
nate

eIk AL

1995 — NTTAA encourages
formal adoption of National
Consensus Standards for
American regulatory
agencies.
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OMB Circular A-119 directs agencies to use consensus
standards in place of government standards

® Provides guidance for agencies
participating in VCSBs

BACKGROUND

1. What Is The Purpose Of This Gircular?

This Circular establishes nolicies to improve the intermal management of the Executive Branch. o Re d uce rEI ia nce by a ge Nnc i es on
government standards

Consistent with Section 12(d) of P.L. 104-113, the "Mational Technolegy Transfer and Advancement
At of 1995" (hereinafter "the Act"), this Circular directs agencies to use voluniary consensus standards
n ligu of gavemment-unigua standards except where inconsistent with law or othervise impractical. It
also provides guidance for agencies participating in voluntary consensus standards badies and
desciibes orocedures for satisfying the reoorting reguirements in the Act. The policies in this Circular
are intended te reduce toa minimum the refiance by agencies on govemment-unigue standards, These
oclicies do not create the bases for discrimination in agency procurement or regulatory activifies amang
standards developed in the private sechor, whether or not they are developed by voluntary consensus
standards bodies. Consistent vith Section 12(k) of the Act, this Circular directs the Secratary of
Commerce fo lssug guidance to the agencies in ordar to coordinate conformity assessment aclivitias.
This Circular replacas OMB Circular Mo, A-118, dated Octobar 20, 1983,
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A Voluntary Consensus Standard Body (VCSB):

Domestic or International ® A VCSB operates according to:
organization that:
® Openness
Plans Develops  Establishes ® Balance of Interest

® Due Process
® Appeals Process
® Consensus

Standards based on agreed
upon development SOPs.
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Examples of VCSB’s in US Regulation

VCSB’s include:

1.

Standard
Methods
ASTM
AOAC

TapLe IH - List oF APPROVED INORGANIC TEST PROCEDURES

Standard
Parameter Methodology B A ASTM LISGS/ MDA obher
meathods

1. Acidity, as Ci

’ Electrometric endpaind or phenolghthalein endpomt
migfL

2, Mkalinity, as CaC03, scirematric of Colarimatnc titrati 3 - B
Mkalinity, as CaCl Electromatric or Colorimatnc fitration to pH 4.5 3300 BL201 [211 6T 07343 | 00.85. 2
gL Ianual 1
P 310.2 {Rev. L BE 3
Auternate 10741 20585
mimvisrn - Total 8 o
Digestion, * followed by any of the following:
) L 311 D21 o .
& ot acniration @ S3051-85 2
Ad direct aspirafion 1411 E2011 3051-85
A& fumace M3 B-2010
20049, Rew.
T
STGRAA 2.2 1594)
2005, Rev
. 42 (B0 D19f6- -
PIAFE 3 ' : 4 7
ICPAES 207, Rev. 320 B2011 12 |-A471.497
A A ARnd s

Incorporation by reference is used primarily to make privately
developed technical standards Federally enforceable
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Incorporation of VCSB in Federal Environmental
Regulations

All CFRs 40 CFR
m ASTM m Standard Methods m ASTM = Standard Methods = AOAC
m AOAC m ANSI

= SO = API
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Any Questions?

Contact Information

William Lipps
wclipps@Shimadzu.com

Shimadzu Scientific Instruments, Inc.

www.ssi.shimadzu.com
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