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Apollo 11, 1969

Cuyahoga River plume, 1967

President Nixon, 1970

Santa Barbara oil spill, 1969
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Origin and Purpose of 
NEPA

• Enacted in 1969; signed into law in 
1970

• Landmark and often replicated 
environmental law

• Requires Federal agencies to 
consider significant environmental 
consequences of their proposed 
actions and inform the public

• Plays critical role in promoting sound 
decision making and reducing 
damage to the environment



Regulations

Substantial Changes to NEPA
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Council on Environmental Quality 
(CEQ) Regulations Implementing NEPA

40 CFR 1500—1508

1970 1980 1990 2000 2010 2020 2030

1970: Released 
interim guidelines

1978: Promulgated 
NEPA regulations

1986: Amendments 
to one provision

2022: Phase 1 
(narrow) rulemaking

2024: Phase 2 
(broad) rulemaking

2020: Updated 
regulations

2023: Amended by 
Fiscal Responsibility 

Act
1970: Signed into 

Law Statute
42 U.S.C. 4321 et seq.

Note: Minor technical and typographical changes not 
shown.
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The NEPA Process

Categorical 
Exclusion (CX)

Are the impacts 
potentially 
significant?

Environmental 
Assessment (EA)

Finding of No 
Significant Impact 

(FONSI)

Are the impacts 
potentially 
significant?

Environmental 
Impact Statement 

(EIS)

Record of 
Decision (ROD)

• Granting authorization for 
externally generated 
proposal (e.g., energy, 
transportation, materials)

• Approving an agency 
action (e.g., prescribed 
fire)

• Adopting a policy, plan, 
or program

• Providing financial 
assistance

Federal Action

N
o

Unsure

Yes

N
o

Yes



Wind

Geothermal

Solar

Bioenergy

Water

Nuclear, Hydrogen, and Fuel Cells
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NEPA for Clean Energy Actions
• Commercial-scale projects often involve Federal lands or financial assistance, 

triggering NEPA requirements



Timelines by Document Type

CX
EA

EIS
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150 pages (300 if extraordinarily 
complex), 2 years

75 pages, 1 year

no specific
requirements

Regulatory Requirements Typical Timelines 

Source of regulatory requirements: 40 CFR 1501.10 

Note: Page limits exclude citations, appendices, and 
information displayed graphically.

• Actual time needed to complete 
EAs and EISs varies considerably 
by agency and specific action, but 
has historically been substantially 
greater than required under 
current regulations

• Timelines are influenced by a 
multitude of factors, including 
incomplete applications and 
inadequate funding and staffing of 
reviewing agencies
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https://www.ecfr.gov/current/title-40/section-1501.10


EIS Preparation Process

Proposed
Action 

Agency 
Review

Agency Releases 
Notice of Intent 

(NOI) to Prepare 
an EIS

agency receives comments from persons 
and organizations that may be interested 

or affected by the proposed action

Agency Releases 
Notice of 

Availability of the 
Draft EIS

Agency Releases 
Notice of 

Availability of the 
Final EIS

ROD
(usually least 
30 days after 

final EIS)

Action May 
Commence
*subject to any 

other approvals or 
authorizations

Scoping
(at least 30 

days)

Comments 
on Draft EIS
(at least 45 

days)

• Major milestones published 
in the Federal Register

• Opportunities for public 
engagement

• 2-year deadline generally 
begins on the date the 
agency determines an EIS 
is required and ends with 
publication of the final EIS
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Typical Roles

Management and Production
• comment response manager

• document architect 
(i.e., formatting specialist)

• GIS specialist

• graphic designer

• legal counsel

• NEPA advisor

• project manager

• public engagement specialist

• reference manager

• technical editor

Subject Matter Experts
• air quality and greenhouse gases

• alternatives to the proposed action

• aquatic ecology

• climate change

• cumulative impacts

• environmental justice

• geology, seismology, and soils

• historic and cultural resources

• human health and safety

• hydrology

• land use and visual resources

• meteorology

• noise

• paleontological resources

• socioeconomics

• terrestrial ecology

• transportation and access

• tribal engagement

• waste management



Purpose and Need for Action

Affected Environment

Proposed Action and 
Alternatives

Environmental Consequences
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EIS Format
• No universally 

standardized format, but 
common elements

• May contain one or more 
volumes, divided by 
chapters and appendices

• Predominantly text, but 
typically contain tables 
and figures



Example EIS

Often divided into multiple files

Organized into chapters and appendices

Information contained 
in text, figures, tables, 
and cited references 

Link to Example EIS: BLM 2024

10

https://eplanning.blm.gov/eplanning-ui/project/2011567/570


Variable Format of EISs

EISs pictured (left to right): BLM 2024, USFWS 2023, BOEM 2024

Table of contents of three EISs from different agencies illustrating different scope of resource analyzed and different 
formats for organizing the discussions of the affected environment and environmental consequences.

https://eplanning.blm.gov/eplanning-ui/project/2011567/570
https://www.fws.gov/media/final-environmental-impact-statement-colorado-gray-wolf-10j
https://www.boem.gov/renewable-energy/state-activities/atlantic-shores-offshore-wind-south-final-environmental-impact
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NEPATEC1.0 Construction

PDF 
Corpus

EIS Text Corpus
(Document Level)

PDF ParserWeb Scrapping

Exact Duplicates Partial Duplicates

Augmented EIS Text Corpus
(Project Level)

Merging Similar Titles

Mapping Document Level Metadata

Mapping Project Level Metadata

Named Entities
(Location, Date, Agency)

Named Entity 
Recognition

Metadata 
Enrichment

NEPA Text Corpus
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NEPATEC1.0 Statistics

• We scrapped a total of 35,427 PDFs from the 
EPA website from 12,376 EIS Project Links

• We had a total of 16,310 EIS Project Metadata
• We did a 2-step EIS Project Title merging:

§ Duplicate Title Merging
§ Fuzzy Title Merging

• After mapping the PDFs to corresponding 
metadata, we had a total of 28,212 PDFs from 
2,917 Unique EIS Projects
§ Total number of pages: 4.5 Million
§ Total number of tokens (GPT2 tokenizer): 3.6 Billion

28K PDFs

3K Projects

4.5M Pages

3.6B Tokens
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• Dataset is organized by the project, where a project can have multiple documents
• Each project has the following data:

§ Title
§ Project metadata

ü Agency
ü States
ü Dates

§ Page-wise text
ü NER for each page
ü Each NER consist of the following features:

• Text: text for the named entity
• Label: Label for the named entity
• Score: Confidence score for the text to belong to the given label

NEPATEC1.0 Structure
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NEPATEC1.0 Named Entity Recognition

• We extracted a list of five entities from the text:
§ Name: Any name, ranging from name of person to project name
§ Date: Any reference to a specific data or just the year
§ Agency: Any organization 
§ Location: Any location, ranging from site location to street, county, state, or country
§ Title: Aimed to extract title of the document and any relevant titles of mentioned 

      documents

• Low threshold to retain major entities
§ Subsample based on score as needed
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NEPATEC1.0 Named Entity Recognition
Example Word Clouds

ADOPTION - Rebuild by Design - Hudson River (RBD-HR)

Location Word Cloud Agency Word Cloud

Name Word Cloud
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NEPATEC1.0 Named Entity Recognition
Location NER Tags

Street Locations

County Locations

State Locations

City Locations

ADOPTION - Rebuild by Design - Hudson River (RBD-HR)
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NEPATEC1.0 Named Entity Recognition
Location NER Tags

ADOPTION - Rebuild by Design - Hudson River (RBD-HR)

Reference Section/Document



Challenges and Opportunities

• Existing online repositories containing EISs and other NEPA documents 
are incomplete and have limited search capabilities

• EISs are long documents that do not have a universally consistent or 
standardized structure

• AI can assist people involved in the preparation and review of NEPA 
documents and enhance efficiency by:

• searching for, interpreting, and synthesizing content from existing NEPA documents
• assessing trends in NEPA documents and processes over time
• generating draft content or reviewing text of new NEPA documents
• assisting with analysis and summarization of public comments

19



• High-Level Stakeholders: Ensures 
documents meet policy and regulatory 
standards.

• Researchers: Helps in producing clear and 
concise research outputs.

• General Public: Improves document 
readability and comprehension.

• High-Level Stakeholders: Provides quick 
insights for decision-making.

• Researchers: Assists in comparative studies 
across multiple documents.

• General Public: Simplifies complex 
information for better understanding.
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Technical Opportunities, Users, and Solutions
Below we present a set of problems, ways solutions would benefit potential 
users (high-level stakeholders, researchers/authors of EISs, and members of 
the public), and examples of potential solutions.

• NEPA documents often contain technical jargon and are challenging 
for the public to understand.

§ Need: Apply language modeling to suggest revisions to NEPA documents to 
improve clarify through use of plain text (e.g., clear, understandable prose)

§ Solutions:
ü Develop AI-powered tools for enhancing document clarity and readability.
ü Implement a plain language checker and recommendation for NEPA documents.

• Reviewing and synthesizing information from multiple NEPA 
documents is time consuming.

§ Need: Enable rapid comparative analysis and summarization of multiple NEPA 
documents.

§ Solutions:
ü Develop natural language processing algorithms to summarize documents.
ü Create a comparative analysis tool for multiple NEPA documents. Technical Complexity Level

Technical Complexity Level



• High-Level Stakeholders: Enables strategic 
planning based on spatial and temporal 
trends.

• Researchers: Aids in identifying patterns 
and anomalies over time.

• General Public: Enhances public awareness 
of environmental changes.

• High-Level Stakeholders: Helps in policy-
making and oversight.

• Researchers: Aids in academic and practical 
research.

• General Public: Assists in understanding 
project context and relevance.
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Technical Opportunities, Users, and Solutions
(Continued)

• NEPA documents are information rich but have limited to no 
metadata.

§ Need: Extract multi-level metadata to facilitate information retrieval and 
analysis by LLMs.

§ Solutions:
ü Develop software to reliably harvest metadata from a variety of file types (PDFs, 

Word documents, etc.)
ü Implement a metadata standardization system to ensure consistency across data 

sets.

• How do NEPA projects and processes change with place and 
time?

§ Need: Find documents or assess spatio-temporal trends based on project 
location and points in time.

§ Solutions:
ü Create visualization tools for spatio-temporal data analysis.
ü Develop machine learning models to predict trends based on historical data.

Technical Complexity Level

Technical Complexity Level



• High-Level Stakeholders: Informs policy 
reviews and legislative changes.

• Researchers: Supports empirical studies and 
trend analysis.

• General Public: Offers transparency in 
governmental processes.

• High-Level Stakeholders: Assists in data-
driven decision-making.

• Researchers: Helps to visually interpret 
complex data patterns.

• General Public: Makes technical information 
accessible through visuals.
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Technical Opportunities, Users, and Solutions
(Continued)

• NEPA documents are mostly text and not designed to convey 
information quickly or visually.

§ Need: Display specific subsets of information graphically to enhance 
understanding (e.g., word cloud, complex numerical taxonomic 
clustering).

§ Solutions:
ü Develop dynamic visual tools like word clouds and taxonomic clustering.
ü Create dashboards for visual representation of complex data sets.

• Few quantitative metrics are available to measure the 
efficiency of the NEPA process.

§ Need: Assess trends in document length, process length, project types, 
and other characteristics over time.

§ Solutions:
ü Develop tools to track document length, process duration, and other efficiency 

metrics.
ü Implement dashboards for real-time monitoring of NEPA efficiency.

Technical Complexity Level

Technical Complexity Level



• High-Level Stakeholders: Informs 
evidence-based policy-making.

• Researchers: Enables trend analysis in 
scientific research.

• General Public: Promotes awareness of the 
scientific foundations of projects.
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Technical Opportunities, Users, and Solutions
(Continued)

• Geospatial information is not directly embedded in NEPA 
documents.

§ Need: Extract detailed project location data to enable geographical 
search and localization capabilities.

§ Solutions:
ü Create a geographic information system (GIS) integration module.
ü Develop APIs to extract and standardize location data from NEPA 

documents.

• Are NEPA documents using best available science?
§ Need: Identify and assess trends in scientific concepts and studies 

cited in NEPA documents over time and space
§ Solutions:

ü Develop text mining and analysis tools to identify key scientific concepts.
ü Implement trend analysis modules for scientific studies cited in NEPA 

documents.

• High-Level Stakeholders: Enhances 
geographical planning and resource 
allocation.

• Researchers: Facilitates spatial analysis 
and correlation studies.

• General Public: Provides an easy way to 
identify projects in their vicinity.

Technical Complexity Level

Technical Complexity Level
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NEPATEC1.0 Dataset
NEPATEC1.0: First Large-Scale Text Corpus of

National Environmental Policy Act PDF Documents

Abstract

An environmental impact statement (EIS) is a written document that contains
detailed analysis of the potential environmental effects of a proposed major federal
action. The preparation of an EIS and other procedural requirements of the National
Policy Act (NEPA) are mainstays of federal decision-making and natural resource
management. NEPA serves as a critical environment safeguard and opportunity for
public engagement, while also facing scrutiny from efforts to streamline and expe-
dite environmental permitting processes enabling the deployment of critical energy
and infrastructure projects. Directed retrieval and interpretation of information
contained in completed EISs, individually and in aggregate, could help improve the
efficiency and outcomes of future NEPA reviews. To encourage developers to build
AI tools with this objective, we release a text corpus of NEPA PDF documents,
National Environmental Policy Act Text Corpus (NEPATEC1.0). NEPATEC1.0
consists of textual data extracted from more than 32,000 EIS documents associated
with 3,893 projects reviewed under NEPA. This textual data consists of page-wise
content from each of the documents and a set of named entities flagged from the
page-wise text. In addition, we organize the documents by the level of projects and
enrich with metadata (e.g., project title, agency, and location).

1 Introduction

The National Environmental Policy Act of 1969, as amended (NEPA), is a bedrock and enduring
environmental law in the United States with the express intent of fostering a productive harmony
between humans and the environment for present and future generations. The NEPA statute (42 U.S.
Code 4321 et seq.) and implementing regulations of the Council on Environmental Quality (40 Code
of Federal Regulations parts 1500 through 1508) establish procedures requiring all federal agencies
to consider environmental effects in their planning and decisions and to inform the public. As a first
step, federal agencies must determine whether NEPA applies to a proposed action and then determine
the appropriate level of environmental review. A categorical exclusion is the most basic level of
NEPA review and addresses those categories of actions that do not individually or cumulatively
have a significant effect on the environment. An environmental impact statement (EIS) is the most
detailed level of NEPA review and is required for major federal actions with significant environmental
effects. If it is unknown whether a proposed action has the potential to have a significant effect on
the environment, and agency must first prepare a more concise document called an environmental
assessment (EA) to support its determination (Figure 1).

Each type of NEPA review requires preparation of a written document disclosing relevant information
that supports the agency’s decision-making process. Recent changes to NEPA now limit EAs to 75
pages and EISs to 150 pages, excluding citations, appendices, and information displayed graphically.
Historically, most EISs have been substantially longer. Average document length for EISs sampled by
the Council on Environmental Quality from 2013 to 2018 was 575 pages for draft documents and 661
pages for final documents (excluding appendices, which accounted for, on average, another 584 pages
and 1,042 pages, respectively) [1]. An agency typically begins the NEPA process after determining

Preprint. Under review.

• NEPATEC1.0 Dataset is publicly available in 
HuggingFace under Creative Commons “0” 
license (public domain dedication)

https://huggingface.co/datasets/PolicyAI/NEPATEC1.0
https://creativecommons.org/public-domain/cc0/
https://creativecommons.org/public-domain/cc0/


25

Community Outreach

Kaggle competition: “LLM for Environmental Review"

Dataset: NEPAQuAD1.0               

Task: Develop LLM for Question Answering

Start Date: May 15, 2024.            

End Date: June 30, 2024

Generative AI Challenge for Environmental Review 
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Thank you
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