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Artisans had no need or equipment 
to:

 Measure tensile strength
 Chemical composition
 Meet pre‐defined specifications

Prior to the industrial age, manufacturing was a 
craftsman approach
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The industrial age opened the need for specifications and 
standardization

Universal History Archive/Getty Images

Mass production Craftsman 
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Manufacturers encountered quality problems with 
raw materials and end products

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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 Industrywide specifications were 
unheard of or highly customized

 Buyers were unable to ensure 
uniformity

 Buyers could find reasons to 
complain – no pre‐agreed 
specifications

Suppliers resisted standard specifications and test 
methods for fear of customer rejection
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 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

Enter Charles Benjamin Dudley and the formation of 
ASTM
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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

NBS

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 
US

Beginning of Awareness Regulation

Water is a place to drink and 
poop

Waste dumped into rivers and 
trash into streets. Open burn.

Smoke stacks or chimneys not 
scrubbed. Local coal burned. 

Industrial Revolution

Consumption increased 
dramatically. 

Chlorination of Tap Water 
~1905

WWII large increase in 
pollution

Water Pollution 
Control Act 1948

Water Quality Act 1965. 

Rivers catch fire

Federal Water Pollution 
Control Act (CWA) 1972. 

Safe Drinking Water Act 
(1974)

Rivers and Harbors Act 1899

Cities start to build sewers

Federal Water 
Pollution Control Act 
1956

Silent Spring 1962

Air Pollution Control 
Act 1955

EPA

RCRA 1976

CERCLA 1980
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Timeline for Standards Development for the Analysis 
of water in the environment

Government methods

Industrial Revolution

ASTM

ASTM D19 on Industrial Water

ASTM D19 
standardizes Form 
and Style of Test 
Methods

SM 14th edition consolidates all 
water and wastewater methods

EPA validates series of 
methods using ASTM 
D2777

APHA Standard Methods 
Water Analysis

NBS

EPA

EPA creates ATP 
process

EPA requires QC 
section in all methods

Craftsman approach

USGS
ASTM D19 enters wastewater 
testing

APHA, AWWA, and WPCF 
Standard Methods Water 
Analysis

Standard Methods for the  
Analysis of Water and 
Wastewater

Consensus begins Standardization by Consensus

Prescription based methods

Performance based?ASTM D19 on Water

NTTAA and Circular 119
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Progression of Standard Methods over time

EPA
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Sample holding time, then and now
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Turbidity with a Pt wire, or do you prefer candles? 
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Pt‐Co Color from 1912 to present
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Hardness by the soap method anyone? 
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In the old days, you distilled ammonia‐N and did TKN 
for organic nitrogen. Oh, wait…… almost the same
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Progression and Growth of Standard Methods

2019
This is a sample text. 
Insert your desired 

text here. 

2020
This is a sample text. 
Insert your desired 

text here. 

2021
This is a sample text. 
Insert your desired 

text here. 

2022
This is a sample text. 
Insert your desired 

text here. 

Standard 
Methods of 
Water Analysis, 
APHA

1905

Standard 
Methods for the 
Analysis of Water 
and Sewage. 
APHA and AWWA

1925 1935

WEF

Includes sewage, 
effluents, 
industrial waste, 
grossly polluted 
water, sludge, 
mud

1947

WEF becomes 
full partner, JEB

1955

Standard 
Methods of 
Water, Sewage, 
and Industrial 
Waste

1960

Standard Methods of 
Water and 
Wastewater

1976

All methods for 
given component 
consolidated into 
one section

1989

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

2010

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

2021

Entire edition 
edited to new 
format in concert 
with on‐line 
edition
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ASTM D19 on Industrial Water before EPA

Industry

PublicGovernment

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 
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ASTM D19 on Industrial Water defined water based on 
ultimate use

Public Water 
Supply

Irrigation 
and 

Agriculture

Industrial 
Process and 

Cooling

Recreation 
and 

aesthetics
Navigation Power 

generation

Waste 
disposal

Sustaining 
life
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First ASTM D19 Chloride method

Numerous sections “missing”
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New ASTM D19 Chloride method, includes Precision 
and Bias among other required sections
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ASTM D19 original DO method, with limited precision 
and bias section
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ASTM D19 current DO method, with all sections
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Excerpts of the current ASTM D19 DO method showing 
QC and precision and bias sections
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Progression and growth of ASTM D19

D19 
established

Advisory 
Subcommittee

Classification 
Subcommittee

Methods of Testing  
Subcommittee

Water Borne Industrial 
Waste Subcommittee

• Standards Advisor
• Definitions and 

Specifications
• Corrosivity
• Industrial 

Wastewater

1938 1948193819321925 1943

195219551977 1967

Committee grows 
rapidly with addition of 
wastewater

• Advisory
• Definitions and 

General 
Specifications

• Sampling
• Analysis
• Testing Procedures
• Corrosion and 

Performance
• Wastewaters

1965

Federal Water 
Pollution 
Control Act

D19 on 
Water

Restructure

D2777‐77
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 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

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

~ 1974 ‐ 1984
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EPA and ASTM collaborate freely in method validation 
and sharing data
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So what changed regarding consensus standards 
around 1980? 
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EPA Growth

Budget (x10,000,000) Employees

Consent Decree
Priority Pollutants
1979 Compendium 
of Methods 
Published

CAA, CWA, Lead 
rule, SDWA, RCRA, 
TSCA, CERCLA

Paradigm shift from populace resisting government 
standards to massive growth (with resulting standards)

BOD, COD, 
TSS, 

phenols, 
TDS, Oil & 
Grease

Proliferation of EPA methods
Too many to count
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The shift resulted in American acceptance of national 
standards development by a regulatory agency

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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1995 – NTTAA encourages 
formal adoption of National 
Consensus Standards for 
American regulatory 
agencies. 

The National Technology Transfer and Advancement 
Act (NTTAA) – Legislation to take us back to before? 
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 Provides guidance for agencies 
participating in VCSBs

 Reduce reliance by agencies on 
government standards

OMB Circular A‐119 directs agencies to use consensus 
standards in place of government standards
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 A VCSB operates according to:

 Openness
 Balance of Interest
 Due Process
 Appeals Process
 Consensus

A Voluntary Consensus Standard Body (VCSB): 

Standards based on agreed 
upon development SOPs. 

Standards based on agreed 
upon development SOPs. 

Domestic or International 
organization that:

Domestic or International 
organization that:

Plans Develops Establishes
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VCSB’s include:

1. Standard 
Methods

2. ASTM
3. AOAC

Examples of VCSB’s in US Regulation

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

ASTM Standard Methods

AOAC ANSI

ISO API

40 CFR

ASTM Standard Methods AOAC
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William Lipps
wclipps@Shimadzu.com

Shimadzu Scientific Instruments, Inc. 
www.ssi.shimadzu.com

Any Questions?

Contact Information


