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Disclaimer

U.S. Environmental Protection Agency (U.S. EPA) solicited from compliance assistance providers presentations aimed
at sharing expertise, building skills and networking. The following presentation is intended as a resource for providing
assistance regarding compliance with environmental regulations. U.S. EPA neither endorses nor assumes responsibility
for the accuracy and completeness of non-EPA materials contained herein. EPA does not necessarily endorse the
policies or views of the presenters, and does not endorse the purchase or sale of any commercial services or

products mentioned in this presentation. ,
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The Public and Scientific Problem

Regulations ar e establisned to protect the public
Regulations constrain businesses actions

Many organizations participate to set and use regulations
|nter pretation of regulationsis costly and inconsistent

Regulations ar e voluminous, often incomplete, sometimes
conflicting

Regulations are written in natural language
The objectsand interests being regulated ar e often encoded

M any sour ces of supportive documents—interpretative
documents, guidelines, etc..



Motivation
The complexity, diversity, and volume of
federal and state regulations.
* Require considerable expertise to understand

 |ncreasetherisk of companiesfaling to comply
with environmental regulations

e Hinder public understanding of the government

How would IT help

* tomake “applicable’ regulations easily
accessible?

e toassist partiesinvolved in regulation
compliance?



REGNET Project

(sponsor ed by Digital Gover nment Program, National Science Foundation)

Objective
To enhance regulation management, access and the regulatory
compliance process through the use of information technology

Application Focus

Environmental Regulations:

 Federal CFR Title 40: Protection of Environment

40 CFR 279: Sandards For The Management Of Used Ol
40 CFR 141: National Primary Drinking Water Regulations

Others : State Regulations

[Ilinois Title 35: Environmental Protection

New York Title 6: Environmental Conservation Rules and Regulations
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REGNET Research Goals

e Research questions

— What isan appropriate model for a
Infor mation management system for compliance
assistance?

— How to build such a system

— How to deal with the conflicting objectives?
e Research goal

— Developing infor mation management
Fax frameworksthat can facilitate public accessto
1 regulations, improvethe efficiency of regulation

compliance and facilitate the compliance
process.




Research Tasks

Repositories. Infrastructure for online repository of regulations
and trandlating texts into processable form and facilitate access

Access Tools: Access of the regulation text and related information

Ontology Development: Formalize terms and meanings to help
development of logical rules about relationships in the regulations
and among the different regulations

Integrated Access. Retrieval of regulations based on the content
or relationships between the regulations

Analysis Tools: To validate and improve the quality of the
ontology and to check the content of regulations within adomain or
across different domains of federal, state and local regulations.

Compliance Checking Assistance: To develop the meansto

Interface the regulations with usage.
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Current Features of REGNET

» Developed ahierarchical structure to organize
documents

e Regulations structured using XML

e Methodology developed to classify documents for
different purposes with a singled repository

 Included avariety of documents — guidelines,

packground information, etc...

* Developed alogic-based compliance assistance
methodology and prototype

* |ntegrating compliance assistance with document
repository
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About

People
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Presentations
Search 40 CFR
Resources

Links
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CLASSIFICATION STRUCTURES

DISCLATHER: Thaia cladidfication sbudioras, and the claiidication rilas ey contaim, ara worki-
f-pregraid ad part of en sesdamic redaarch alfort &8 Standard Univardity, Fuarther, the ek
wardieh of 40 CFR that @ desarchabla on thid dite wad devnloadad on Jandary of Z001 for redaarct
BLfpoad Shly

TETHIS SITE DOES AWT CONTATN
TETHE CURRENT FERSTON OF &0 CFA.

For counsed regarding enssonmentad compliance, consult an athormaey

A0 CEREJHOEE CF TERMS
[an alphabetical index of tarms in 40 CFRD

Indax to the Mational Primary Drinking Watar Bagulations
{An alphabetical indax of tarmms o 40 CFR 1410

The Periodic Table of Elements
(4 classification of terms in 40 CFR. according to the Periodic
Table of the Elements)

O the Topics of Baaulation, Pollgtion, &and Waste
(& classification of terms in 40 CFR on the topics of regulation,
pollution, and waste)

EPA Lisk of Extremely Hazardous Substanoes
{4 classiticatlon of terms 0 90 CFR acoording to the EPA's list of
Extremealy Hazardous Substanoes)
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RAS

Compliance check in progress..

Regulation .., wrovision 40,cfr. 279.12.b)

A ssistanee
Spstem

Cuestion: Is the used o1l weed & a dust suppressant?

Pleasze select an amawer:

: Tyes
[maIT o
scitings L don't know
bt |
Vermen 05 i
& 27912 Prohibitions.
(a) Surface impoundment prohibition. Used oil shall not be managed in surface impoundments or waste piles unless the wnits are
subject to regulation under parts 264 or 265 of this chapter. 40.cft 264 40 ¢t 265
(b} Use as a dust suppressant. The use of used ofl as a dust suppreszant is prohibited, except when such activity takes place in
one of the states listed in § 279.52(c). 40.clr.279.82.c
{c) Burning in particular units, Offepecification wsed ofl fuel v be burned for energy recovery in only the following devices:
: s ey Used oil means any oil that has
(1} Industrial furnaces identified i § 260010 of Ny reﬁlte:i et eoie sl arae]
(2) Boilers, ax defined in § 260.10 of thig chapten S¥nthetic oil, that as beenused 5 250 10
and as a result of =uch use iz
(1) Industrial boilers located on the site of a facili| contaminated by physical or &= where substances are transformed into new
products, including the component parts of produ chemical impurities. aEEE,
(i1} Utility boilers used to produce electric power, steamn, heated or cooled air, or other gases or Muids for sale; or
(1ii) Used ofl-fired space heaters provided that the bumer meets the provisions of § 279,23, 40.¢fr 279,23
| o et

|®
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UsedQIlS

RAS Comrtienc: B

ﬁmﬂ ifrom provisi

Envirocnesntal Protection Agency
office of Solid Waste and Emergency Response

System Q‘LIET.IEITL D bt OSWER Directive
used oil gene| | o oyt
A *1 August 25, 1395
_ Please select
I_iﬂ.!’:! f‘}’ﬁ
seflings ~no Worman H. Wosenchuck, P.E.
1 dl:rl':l'l_ Director
Fherwing 1w 10 & Division of Hazacdous Substances Regulation
dial 1 b7 Mew York State Department of Environmental Conservation
Vermen 0.5 B . i 50 Wolf Road
- Bugus 26, 1381 Albany, Hew ¥ock 12233-T250
F 279,23 On:
2 htipa1T184.5
{a) The heat wmw’ Oear Mr. Mosenchuck:
ofl generatm TRANSWTTAL
This lektter is in response to your letter of May 24, 1%%5 concerming
(b) The heate| 3 Wr_.- - burning used oil in space heaters found in the Federal Used 01l Managsr
(e s 1A
';]':I}TTIEPQ; ﬂ'ﬁ In your letkber you reguest EFA's interpretation of the regulatory exs
o b burninmg used oil in space heaters in three specific wsed odil collectio;
4 hiowil1 e scenarios a&ll ipwolve a county highway maintenance garage accepting ade
Suggested si [Cile m= 1003 to burn inm 8 on-3ite space heatser. The uzed oil is collected by the Cod
Geplestier 12 County maintenance facilities, County- run Do-it-yourselfer (DIT} coll:s
arnbient air o and from businesses. Specifically, your letter requests clarification ¢
e 6 USED (AL o county can buenm these three sources of uszed oil in their space heater ¢
::::ﬁ"ﬂ:" for the space heater exemption in 40 CFR 2T78.23{a){l)). =
B gt a5 T Do F_r_iur—__“m_ 4
ICanied =
03] T e il
] T I e
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Presentation Outline

 Short prototype demonstrations

* Methodology to establish concepts and
classification structures in the regulatory
documents

* “Logic-based” compliance assistance
system
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Document Repository and Access

Demonstration Session |

o SemioTagger: Concept categorization
approach

« Simple Index for Drinking Water Regulations,
40 CFR 141

o Simple Index for Drinking Water Background
documents, USEPA Office of Ground Water
and Drinking Water’ s web-available material
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Regulation Assistance System

Demonstration Session ||

 Digplay regulations with meta-data
 Compliance example

* Non-compliance example
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Document Repository and Access:
Concept Categorization Approach

Bill Labiosa
Engineering Informatics Group
Stanford University
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Example Taxonomy: Drinking
Water Contaminants

Drinking Water
Contaminants

Microorganisms

Organic
Chemicals

Inorganic
Chemicals

Radionuclides

Disinfection/
Disinf. By-
Products

15



Current Approach:
Using “EPA Search”

<3 EPA Search Results - Microsoft Internet Explorer

File Edit “iew Favorites Tools  Help

&Back ~ = - ) ot | ‘Qisearch [ Favorites  ffMedia 4 | N S

Address iEj htkp:ffoaspub.epa. govfwebifmeta_First_new2 try_these_Firsk

contact U=z | MNew Search: I radium removal Eﬂ Advanced Search

EPA Home = Search Results

Search Term:
“radium removal”
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EPA Search Results -

Microsoft Internet Explorer

File Edit Miew Fawvorites Tools  Help

=121 x|

SBack ~ = - @ il | @Search [3e] Favorites @Media ®| %v =] - @ ﬂ

Address I@ http:ffoaspub.epa, govwebiimeta_first_newz try_these_First

j fPGD

Links **

EPA Search Resu™=. .

Contact Us |
EPA Home = Search Results

Mewy Search:

EPA Hewsrog
Browse EPA
Laws, Regula

Small System Compliance T

The 1995 SOVVA containg over
SO URL: s /funww.epa. g/ OGW

Information Sources

United States Response

Great | akes Water Quali
The Commission?s Minth B
persistent toxics from the (
URL: http:ffeenen epa. gow'y

Small System Compliandg
The 1995 SOWWA contains
URL: http:Afhwewan. e, ool

Meeting Summany: Radi
City.2799 Jefferson Davi

This is a summary of the r3
URL: hitp:idwanni epa. gow's

United States Besponse
Great Lakes Water Quali
The Commission's Minth Bi
persistent toxics from the (
URL: hitp:/idwanni epa. o
EPA Publication Titles S
The following list is availabl
publicatian title

URL: http:fheenen epa. gow'c

Educational
Resources

About EPA
Programs

Business
Opportunities

Johs

Recursos en Espanol

?kxplnrerc

o B

U.S. Environmental Protection Agency

s

iminants Requlated Before 1996

FOTFat
5 Ninth Biennial Report on (RGN
d wirtually eliminating,
julated Before 1996
Regency Crystal s

s Ninth Biennial Report on HTHL

d virtually eliminating,

|

THL
=1 mar

:

t alphanumerically by EFA

€]
;ggtartm M 8 B =2

| @Taxono. 5

| 8 Semio ...

| .58IT|IE|

SEITHD

| @ﬁamio | Microsu...ll@EPA Le

’_ l_ l_ |4 Internet

BBy 16T T

1:03 PM



-2 -QRAQEDIDSTEE G
BE@ b ®Ra00E PN [ORE-B|eh= - D00 S |5

Linited States
Environmental Protection OMTice of Water EPA B 5-R-95-002
Agency 4607 September 1998

Small System
Compliance Technology
List for the Non-Microbial

Contaminants Regulated
Before 1996

Full 112 page Document is returned ...




Concept Categorization

noun phrase extraction

noun phrase co-occurrence cycles
hierarchy creation

document tagging

Information retrieval interface
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Document Repository and Access
Demonstration Session I |

e Another example: Drinking Water Contaminant
Hierarchical Structure

A bit on how the Concept Categorization approach
works

* A bit on our document repository and access

20



Document Repository and Access

Add
Concepts

21



Regulatory Compliance Assistance

Shawn Kerrigan
Engineering Informatics Group
Stanford University
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Background

e Current state of compliance checking:
» Paper-based process
 Locating and interpreting the relevant regulationsis

complex, even with the help of supplementary
Information

e Small companies have difficulty conducting compliance
checks due to lack of resources and knowledge
* Vision for future:

« Up-to-date regulations and compliance-checking
assistance procedures available online

* Improved regulation and compliance-requirement
transparency through clear presentation and linking

23



Research Questions

e How can we make the information and rules
more accessible?

 How can we represent the information and
rules in environmental regulationsin a
computer interpretable format?

e How can we structure this information to
assist with regulation compliance checking?

24



General Approach

Information Integration
Formalization of meaning and relationships
Regulation-centric

Tie the information to the appropriate
portion of the regulation

25



Regulation Assistance System
(RAS)

* Provides aunifying web interface for the
regulation documents and meta-data

 Demonstrates the usefulness of XML
structured regulation documents with meta-

data
* Works with alogic-based compliance-

checking assistance system to demonstrate
web-based regulation services

26



Regulation Parsing

* Need to transform plain text/PDF
regulations into XML

« Can structure the XML to represent the
hierarchical structure of the regulation

27



HTML to XML Regulation Parsing

Title 40 =4 =
CHAFTER 1 Electronic Codé of Federal Regulations
-CFR
PART 279
" 2701 THIS DATA CURRENT AR OF THE FEDERAL REGISTER DATED
—_— | OCTORER 25, 20032 X I\/I L
27511
» 27912 40 CFR - CHAPTER T - PART 279 | | St t m
. 520 ructur

i Document

= 37933

. 27924 & 279.12 Prohibitions.

¢ 27930 {a) Surface impoundment profibition. Used oil shall not be managed in
w9799 surface impoundments or waste piles unless the unils are subject to

. regulation under parts 264 or 265 of this chapter.

L i

+ 27340 - b Lie as o dwst suppressant. The use of used oil ag a dust suppreszant
| | o #= prohibited, except when such activity takes place in one of the states .|
) Internet
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Regulation Parsing

§ 279.12 Prohibitions.

(@) Surface impoundment prohibition. Used oil shall not be managed in surface
Impoundments or waste piles unless the units are subject to regulation under parts

264 or 265 of this chapter.

<regElement id = “40.cfr.279.12” title = “Prohibitions’ >
<regElement id =“40.cfr.279.12.a’ title = “ Surface | mpoundment prohibition”>
<regText>

Used oil shall not be managed in surface impoundments or waste piles unless
the units are subject to regulation under parts 264 or 265 of this chapter.

</regText>
</regElement>
</regElement>

29




Adding Meta-Datato Regulations

Add Concepts

Reference

Regulation tagged
with meta-data

Original XML ‘l» Extraction
d t
oeHmen Add Logica

»

| nterpretation

Add Lega

| nterpretation

Document

Program
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Parsing References

PART 279—Standards For The Management Of Used Ol
Subpart B — Applicability

§ 279.12 Prohibitions.
(a) Surface impoundment prohibition. Used oil shall not be managed in surface impoundments or waste piles unless
the units are subject to regulation under parts 264 or 265 of this chapter.
(b) Use as a dust suppressant. The use of used oil as a dust suppressant is prohibited, except when such activity takes
place in one of the stateslisted in § 279.82(c).
(c) Burning in particular units. Off-specification used oil fuel may be burned for energy recovery in only the
following devices:

(1) Industria furnacesidentified in § 260.10 of this chapter;

(2) Boilers, asdefined in § 260.10 of this chapter, that are identified as follows:

(i) Industrial boilers located on the site of afacility engaged in a manufacturing process where substances are
transformed into new products, including the component parts of products, by mechanical or chemical
processes;

(i1) Utility boilers used to produce el ectric power, steam, heated or cooled air, or other gases or fluids for sale; or

(iii) Used oil-fired space heaters provided that the burner meets the provisions of § 279.23.

(3) Hazardous waste incinerators subject to regulation under subpart O of parts 264 or 265 of this chapter.

§ 262.11 Used Oil Specification.

31



Parsing References

Original XML Reference XML with
document Extraction Reference List
Before:
<regText>

(@) Surface impoundment prohibition. Used oil shall not be managed in surface
impoundments or waste piles unless the units are subject to regulation under parts 264 or
265 of this chapter.

</regText>

After:

<regText>

(@) Surface impoundment prohibition. Used oil shall not be managed in surface
impoundments or waste piles unless the units are subject to regulation under parts 264 or
265 of this chapter.

</regText>

<referenceid = "ref.40.cfr.264" />

<referenceid = "ref.40.cfr.265" />
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What I1s a“Concept” ?

o Examples:
— emission requirement
— leaked hazardous substance
— disposal of solvents
— principal hazardous constituent

e Why are they useful ?

— Identify similar regulations even when they do not
reference each other

— provide a*“context” for the regulation provision

33



Regnet Taxonomy

a Taxonomy - 40CFRv4 The Topic of Regulation (Powered by Semio) - Microsoft Interne

J Eile Edit Wew Favarites  Toaols  Help

J = Back - = - @ it | @5&arch (3] Favarites @Histnry ||%v =h E -

J Address @ http:f feil, stanford, edu/regrety

SUBCATEGORIES

Pollution {365)

Solid Waste (723)

Exhaust (160)

Waste Management (79)
Incineration [98)

Waste Disposal (67)
Leaching and Leachate (27)

¥ ¥ ¥ r ¥ ¥ryT

CONCEFTE

accurmulated waste [1]
aftertreatment systerm [1]
alkaline waste [1]

anirmal waste [8]

ashesto waste container 1]
asbesto waste [2]

ash waste M

40CFRv4 The Topic of Requlation {Powered by Semio)

STANFORD

SEARCH I

TOP = On the Topic of Pollution and Waste {523)

¥ ¥ ¥ ¥ ¥ ¥

*

HELP | UUNIVERSITY

Liquid Waste (758)

Emissions (354)

Hazardous Waste {99)

Contamination and Decontamination {93)
Dumping {30)

Industrial Waste (24)

Municipal Waste (30)

aftertreatment device [4]

agricultural waste [9]

allowable waste feed [2]

annual waste gquantity [1]

ashesto waste shipment [1]

asbestoscontaining waste materal 1]

@J¢¢¢¢¢¢¢

baogoing of waste M
|_|_|ﬂ Internet

Kl
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Tagging with Concepts

<regText>

Used ail shall not be managed in surface impoundments or waste piles unless the
units are subject to regulation under parts 264 or 265 of this chapter.

</regText>

<regText>

Used ail shall not be managed in surface impoundments or waste piles unless the
units are subject to regulation under parts 264 or 265 of this chapter.

</regText>

<concept name = “waste pile’ />
<concept name = “surface impoundment” />
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XML Embedded Logic

Rule logic represents the rules specified by the regulation:

40.CFR.279.12.b — Use as a dust suppressant:

“The use of used oil as adust suppressant is
prohibited...”

<logic_sentence>
all o (usedQil(_o) -> -(dustSuppressant(_0))).
</logic_sentence>

Option € ements define the user interface:

<logic_option>
<guestion>
|s the used-oil used as a dust suppressant?
</question>
<logic_opt answer = "yes'>
(usedQil(0il1) & dust_suppressant(oil1)).
</logic_opt>
<logic_opt answer = "no">

(usedQil(0il1) & (-(dust_suppressant(oil1))).

</logic_opt>
</logic_option>

Control statements specify processing
instructions for compliance-checking:

<control>
<goto target = “ref.40.cfr.279.65” />
<switchTo target = “ref.40.cfr.279.73" />
</control>

<control>
<end target = “ref.40.cfr.279.12” />
</control>
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RAS System Structure

XML-based
Regulations
= \ RASweb Regulation
Addlthnal — > | *Provides web interface - Comp_ll_an e
Input Files /‘ Decision
*Displays regulation information

Interactive
User Input

User input l T Results/ requested information

RCCsession

|mplements compliance
checking procedure

Logic input file l T Found proof / no proof found

Otter: * Otter is an automated-
deduction program devel oped
«Attempts to find proof by by William McCune at
contradiction from input file Argonne Nationa L aboratory
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Demonstration Session 1V

e Use of control elements

e Useof “I don't know” to check multiple
paths

38



Summary

e Can decompose regulations into a structured
XML document

« Adding rich meta-data about regulations
enables more sophisticated interaction with
the documents

« Automated assistance with environmental
compliance-checking may be possible

39



Thank Y oul

Questions?

40



Discussion Questions

How will such a system be useful ?
What are examples of how you could use such a system?
What would make the system more useful ?

Do you have suggestions for people/fields we should
contact that might be interested in what we are doing?

How are the problems addressed currently dealt with?

What are some existing technologies we should investigate?
What are recommendations for issues we should address?
What might be complementary tools to develop next?

41
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