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Using AI for Data Anomaly Detection in Big Data
Presented by DJ Kim (Concordia University)

Importance of data accuracy & risks of potential uncaught 
data issues 
Presented by Dave Steedly (Toyota Regional Environmental Manager at 

TMMK)

Case Study: Toyota Kentucky Facility Data Anomalies & 
Analysis
Presented by Sarah Sajedi (ERA Chief Technology Officer, Co-Founder)

02
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04

01 Introduction of ERA
Presented by Erin Manitou (ERA Lead Project Analyst)

ERA Software Demonstration of Automated Sustainability 
Acquisition
Presented Chelsea Scalia (ERA Sustainability Team Lead)

ERA Software Demonstration – Master Sustainability Database
Presented Chelsea Scalia (ERA Sustainability Team Lead)

ERA Software Demonstration of Dashboard / KPI Analytics
Presented Chelsea Scalia (ERA Sustainability Team Lead)

06

07

08

05 Introduction of Sustainability Basic Concepts
Presented by Sarah Sajedi (ERA Chief Technology Officer, Co-Founder)
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More than 27 

years of 
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service 

Built-in & 
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chemical and 
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hosted 

platform

Built-in 

analytics & 

reports

Dedicated 

client 
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& upgrades – No 
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Best Environmental 
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5ERA’s Automotive Client 
Snapshot

Over 20 years experience with 
automotive industry

Over 200 automotive / truck 
manufacturing facilities using the ERA 
software

ERA Modules in use: 
Environmental Management, Waste 
Container Tracking, Compliance Task 
Management, Audits/Inspections, 
Refrigerants Management, Product 
Approval 



6ERA’s Automotive Supply 
Chain Snapshot

ERA initiated Coating Vendor Partnership to expedite electronic 
transfer of product compositional data from vendor to client

Accuracy increased / truck manufacturing facilities 
using the Manhours decreased

Improved product revision tracking 
and batch specific data management
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The Importance of Data 
Accuracy and Risks of Data 
Anomalies

Presenter: Dave Steedly, Reginonal Environmental 

Manager (Toyota Motor Manufacturing Kentucky)
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QA/QC of Data 
collected

Finding Data Gaps

Keeping data 
consistent across 
multiple Reports

Environmental Management 
Challenges of TMMK

Plant Size

Collection of Raw 
Data

Large Data volume

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.



9Big Data Challenge

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.

Year
Number of records 
for Finishing Dept

2021 13,252

2020 13,525

2019 17,013

2018 16,939

2017 17,280



10TMMK Reports Generated from ERA

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.

TRI

Tier II

MACT / NESHAP

NSPS

Emission Inventory

Waste Management

…
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TIME TO REVIEW 
REGENERATED REPORTS

VIOLATION FEES

DAMAGE TO BRAND

Cost of Data Inaccuracies
TIME & MONEY

TIME TO DETECT / IDENTIFY 
DATA ANOMALIES

TIME TO CORRECT THE DATA 
ANOMALIES IN YOUR DATASET

TIME TO REGENERATE 
REPORTS

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.



12Impact of Data Inaccuracies on TRI 

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.

The U. S. Environmental Protection 
Agency (EPA) has initiated enforcement 
actions against hundreds of facilities 
that reported inaccurately to the Toxics 
Release Inventory (TRI). Reporters who 
violate the Emergency Planning and 
Community Right-to-Know Act (EPCRA) 
could face penalties up to $27,500 per 
violation, per day per reportable 
chemical.
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Toyota Philosophy

Rework = Waste

Do it right in the beginning

Cost of rework

QA/QC
QA/QC



14ERA Bridging the Gap on Data 
Anomaly Detection

ERA 
Environmental

Concordia 
University

Toyota Motor 
Manufacturing Kentucky

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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Introducing AI Data 
Anomaly Detection for 
Big Data

Presenter: Dong Jae Kim, 

PhD Candidate (Concordia University) 
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Monitor All Your Data



17

ERA stores millions of user-provided records

Product usages

Compliance reports

Manufacturers 
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Checking your data quality is crucial

Product Start Date End Date Amount (gal)

X 2/1/2020 2/29/2020 1000

X 3/1/2020 3/29/2020 1

X 4/1/2020 4/29/2020 1



19

Manual monitoring is impossible. 
AI can help.
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AI-powered systems are everywhere

Self-Driving Car Social Media Health Care Finance
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AI can harness existing data to make 
recommendations

AI

Automatic
Recommendation

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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We discuss two types of 
anomalies in user reports

Anomalous amount usage Anomalous report frequency

High usage Missing Report

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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ERA employed the isolation forest model

INTUITION: 
- “How many splits does it take to isolate a single data point?”

Outliers require one split for 
isolation 

Inlier requires many splits
for isolation

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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We also used an ensemble of models for 
outlier detection

Combination of 
Models Flag many potential 

anomalies

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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Validation Challenges – What is an ‘anomaly’?

Domain Experts

REASONS FOR FLAGGING

MODEL-TUNING FEEDBACKS
Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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Application of our anomaly detection model 
on product usage

Amount Usage 
(lb or gal) 

Date

Q1 REPORT – product X:

Domain Experts

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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Application of our anomaly detection model 
on product usage

Amount Usage 
(lb or gal) 

Date

Q2 REPORT – product X:

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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Application of our anomaly detection model 
on product usage

Amount Usage 
(lb or gal) 

Date

Q2 REPORT – product X:

Domain Experts

“Not anomalous”

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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Users can parameterize different model 
configurations

Product X

Facility A

Application 
System Y

Department A Department B

Facility B
AI

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.
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Case Study: Toyota 
Kentucky Facility Data 
Anomalies & Analysis

Presenter: Sarah Sajedi, CTO / Co-Founder (ERA)



Why is it important to detect data anomalies? 

Data Accuracy Matters:

• When dealing with emissions of CO2, PM, VOC, Xylene, …

• Data Entry Accuracy matters:

• Example: of a product Containing 20% of any single of the chemicals above.

• Erroneous record:  190.020 X 20% = 38.004 lbs. of emission

• Correct record:  190,020 X 20% = 38,040 lbs. of emission

Accidentally 
adding a 
decimal point 
instead of 
comma, makes 
a big impact on 
calculated 
results!!



Types of data anomalies Detected 



Anomalies Analysis  of Monthly Records

Looking Anomalies in Monthly recordkeeping data:

Example of Data 
Anomaly:
9/1/2021 – 9/30/2021 in 
amount of 11,222 --
flagged as Outlier



Monthly 
Record 
Amount 

Anomalies 
Analysis 



Records Yearly Amount 
Anomalies Analysis 

• Looking for Yearly Amount Anomalies in 
Summary data:

• Yearly Amount Anomalies in

• Example:

• Year 2018-- flagged as 
Outlier



Yearly 
Record 
Amount 

Anomalies 
Analysis 



Records Days 
Gap Anomalies 
Analysis 

• Looking for Days gap in data entry:
• Days gap between last entry to next entry

• Example:
• 8/1/2021 - 8/31/2021
• 10/1/2021 – 10/31/2021-- flagged as 

Outlier
• Data Gap:

• Missing 9/1/2021 - 9/30/2021
• Period- Delta is 30 days

• Note 32 represents normal date 
interval



Sample 
Records 

Days Gap 
Anomalies 

Analysis 



Records Period 
Anomalies 
Analysis 

• Looking for Data entry Period Anomalies:

• Detecting Data Anomalies regarding Start and End date 
data entry pattern.

• Example:

• 6/1/2019 - 6/30/2019 -- Normal

• 8/1/2019 – 8/30/2019-- flagged as Outlier

• Data Gap:

• Normal Expected entry is 8/1/2019 –
8/31/2019 

• Period- is 30 days

• Note 32 represents normal date interval



Records 
Period 

Anomalies 
Analysis



Thank you!! 
Questions??

AI Data Anomaly 
Detection for Big 
Data
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Introduction to 
Sustainability 
Basic Concepts

Presenter: Sarah Sajedi, 

CTO / Co- Founder (ERA)
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Measure progress 
and track goals 

SUSTAINABILITY TRACKING
THE IMPORTANCE OF SUSTAINABILITY TRACKING & REPORTING

Reduced risk across 
your supply chain

Demonstrating 
effectiveness and impact

Decision-making process is 
more efficient

Identifies operations and 
practices that need to be 
improved

Improved corporate 
reputation and 
consumer confidence

Mitigate negative 
environmental, social, 
and governance impacts



44



45

SCOPE 2- DEFINITION/METRICS

• Scope 2 Emissions are 
indirect emissions that 
result from an organizations 
activities but are emitted 
from sources owned by 
other parties.
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Location Based:
• Direct Line.
• Region/Sub-Region.
• Nation based.

SCOPE 2: EMISSION FACTOR APPROACHES (ELECTRICITY)

Calculation: Total Emissions (C02, CH4, N2O) = Activity 
(energy consumed, heat/steam/cooling used) * Emission Factor
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THIRD-PARTY PARTNERSHIP WITH
UNLOCK THE POWER OF UTILITY DATA

Utility data aggregator

Connects with electricity, natural gas, 
waste, water, and telecom providers

Data automatically fed into ERA’s 
system within 24 hours

For Small, medium to large enterprises: 
locate your facilities and measure their 
sustainability metrics without effort

Closely monitor progress toward 
sustainability initiatives with utility bill 
and interval data

Joel Smith

450 438 4585

Joel.Smith@abc.com
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WATER EMISSION FACTORS

Calculate water emission factors based on water usage data 
provided:

Emission factors are calculated as per the water 
consumption used in cooling, treatment, transportation, etc.

Emission factors are 
typically calculated as

EF x Usage = Emissions
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WASTE EMISSION FACTORS

Are sorted per:

How the waste is processed
aluminum cans, drywall, copper 
wire, concrete, etc.

The type of waste material
landfilled, recycled, combusted, 
composted, etc.



50SCOPE 3 - DEFINITION

Scope 3: Supply chain 
emissions are the 

emissions which occur 
from other sources owned 

or controlled by other 
entities within an 

organization. 



51Scope 3 emissions are divided in 15 different categories.



52SCOPE 3 – OPTIONS OF organization's boundary
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SCOPE 3 -
CALCULATIONS



54SCOPE 3 - METRICS



55CARBON CREDIT TYPES –
CARBON OFFSET

Certificates sold to 3rd party 
companies that want to 
balance their CO2 emissions

One certificate represents the 
reduction of 1 metric ton of 
CO2 or CO2-e emission

Companies can claim to have 
reduced or avoided GHG 
emissions outside of the 
organization's operations

Emission reduction projects 
reduce GHGs by –

• capturing and 
destroying a 
greenhouse

• producing energy using 
clean, renewable 
resources

• Sequestering GHGs

Offsets can be used to 
reduce an organization’s 
scope 1, 2 or 3 emissions 



56CARBON CREDIT TYPES – RENEWABLE ENERGY CREDITS

(REC)
RECs can be generated when 
companies 
• produce renewable energy on-site
• purchase a green power product 

from an electricity service 
provider

• sign a Power Purchase Agreement 
(PPA) with a renewable energy 
producer, etc. 

1 REC = one megawatt-hour 
(MWh) of electricity produced 
by renewable energy source 

There is no way to differentiate 
between renewable and non-
renewable electricity once it 
goes onto the grid.

RECs are generally used to reduce Scope 2 emissions; 
Companies can claim to have used renewable 
electricity from a low or zero emissions source



57SCOPE 1 -CHALLENGES

• For On-Road Vehicles, 
distance should be tracked in 
units of vehicle-miles or 
vehicle-kilometers, as opposed 
to passenger-miles or 
passenger-kilometers, which 
are often used for scope 3 
mobile source emissions.



58SCOPE 2 -CHALLENGES

• Large Companies must be sure 
that they have accounted for 
all energy providers as bigger 
companies often purchase 
energy from multiple 
sources/location.



59SCOPE 3 CHALLENGES 
• Obtaining data for all Scope 3 metrics 

can be challenging as they are provided 
from many different sources which are 
not always 100% accurate. Most of the 
metrics for Scope 3 are calculated as an 
average and the data quality as a result 
can be relatively poor.



60AUTOMATION CAPABILITIES
AUTOMATICALLY POPULATE YOUR SUSTAINABILITY REPORTS

CARBON 
DISCLOSURE 
PROJECT

ECOVADIS
GLOBAL 
REPORTING 
INITIATIVE
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GRI

Reporting period

Energy consumption within 
the organization

Water sources significantly 
affected by withdrawal of water

CDP

State the start and end date of the 
year for which you are reporting data

State how much fuel in MWh your 
organization has consumed

SASB

Total water withdrawals and 
percentage from water-

stressed regions

HC0201-09

GRI 302-1

C8.2C

GRI 303-2

Total annual energy 
consumed (gigajoules)

HC0201-08

C0.2GRI 102-50

Similarities Between Standards
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ERA Sustainability 
Module Demonstration 

Presenter: Chelsea Scalia, 

Sustainability Specialist & Project 

Manager (ERA)
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ERA’S SUSTAINABILITY MODULE
BENEFIT FROM A COMPREHENSIVE SUSTAINABILITY TOOL

BUSINESS 
CONTINUITY

AUDITABILITY

DATA 
RETENTION

STREAMLINE 
TRAINING
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ERA'S SUSTAINABILITY SOFTWARE

• Track sustainability metrics such as energy, water, waste, 
refrigerants, travel, carbon footprint, etc.

• Benchmarking & Tracking Goals

• Observe and track activities

• Use KPIs to spot inefficiencies in daily operations

• Visibility on progress of Sustainability targets

• Flexible KPI & Reporting
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ERA'S SUSTAINABILITY 
SOFTWARE

Standardization

• Dedicated portal with guided sustainability 
fields to standardize data collection process

• Built-in standardization capabilities
• Converts and standardizes data discrepancies, 

units, etc.

• Data normalization
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• Fully configurable to meet your corporate and site-specific goals

• Only track metrics relevant to your organization

• Assign to each site ONLY metrics that it should be tracking

• Master library of Sustainability Metrics & Emission Factors

Fuels Waste

Electricity
Non-Emission 
Factor Metrics

MASTER METRICS & EMISSION FACTOR FORM
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Sources include:
✓U.S. Environmental Protection Agency

✓European Environment Agency

✓Environment and Climate Change 
Canada

✓Environment Canada

✓Intergovernmental Panel on Climate 
Change

MASTER METRICS & EMISSION FACTOR FORM

ERA’S MASTER EMISSION FACTOR LIBRARY
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Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.



69SUSTAINABILITY DATA ENTRY
STREAMLINE THE DATA ENTRY PROCESS

Manual Data Entry

Manually enter sustainability 
usage data directly into ERA’s 
easy-to-use Sustainability 
Data Entry

Mass-Import Data

Import large amounts of data 
(ex. historical data) into the 
system from an Excel 
spreadsheet
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Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.



71BUSINESS TRAVEL DATA COLLECTION 
WORKFLOW

• Easily track Scope 3 metrics & calculate emissions

• Streamline the data collection process using ERA’s smart forms

• Your employees can manually enter details about their daily 
commutes and other business-related travel

AIR TRAVEL RAILWAY

WATER VESSEL ROADWAY



72

Copyright ERA Environmental Consulting, Inc. 2022 - All rights reserved. Distribution is strictly prohibited without prior consent.



73ERA HOME PAGE & DASHBOARD



74TOTAL EMISSIONS
ERA STANDARD SUSTAINABILITY KPIS



75NORMALIZATION & INTENSITY
ERA STANDARD SUSTAINABILITY KPIS



76CONSUMPTION & USAGE
ERA STANDARD SUSTAINABILITY KPIS
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KEY PERFORMANCE 
INDICATORS

ACCESS KPI DATA TABLE

EDIT DISPLAY SETTINGS

ADD TARGET LINE

INTUITIVE UI

CONFIGURABLE FROM THE 
DASHBOARD

EXPORT TO EXCEL
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SIMPLE USER DASHBOARD

MEANINGFUL KPIs

FLEXIBLE GROWTH 
MODEL

BENEFITS & KEY FEATURES
A COMPLETE ESG SOFTWARE SOLUTION

PLUG & PLAY MODULE

MASS IMPORT 
CAPABILITY

STANDARDIZATION
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Thank you!! 
Questions??

Would you like to learn more 
about ERA software? 

Erin Manitou
Managing Partner |  Business 
Development & Marketing Manager
Tel: 438-799-6219
E-mail: erin.manitou@era-ehs.com
Web site: www.era-environmental.com

mailto:erin.manitou@era-ehs.com
https://urldefense.com/v3/__http:/www.era-environmental.com/__;!!JsDx9Q!L5BRFeqHCp7qPg30nAR-swaxgnrQg7pgwu5viu-ajjzMR1ZWrGIC80cwjXNPgRyr$
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1. Scope 3 Inventory Guidance | US EPA

2. Corporate Value Chain (Scope 3) Standard | Greenhouse Gas Protocol (ghgprotocol.org)

3. Scope 2 Guidance | Greenhouse Gas Protocol (ghgprotocol.org)

4. Greenhouse Gas Inventory Guidance: Indirect Emissions from Purchased Electricity (EPA)

5. Calculation Tools | Greenhouse Gas Protocol (ghgprotocol.org)

6. Scope3_Calculation_Guidance_0.pdf (ghgprotocol.org)

7. Emission Factors for Greenhouse Gas Inventories (epa.gov)

8. Greenhouse gas reporting: conversion factors 2022 - GOV.UK (www.gov.uk)

9. Greenhouse Gas Inventory Guidance: Direct Emissions from Stationary Combustion Sources (epa.gov)

10. Amazon.ca : freon r410a

11. Greenhouse Gas Inventory Guidance: Direct Fugitive Emissions from Refrigeration, Air Conditioning, Fire Suppression, and Industrial 
Gases (epa.gov)

12. Greenhouse Gas Inventory Guidance: Direct Emissions from Mobile Combustion Source (epa.gov)

13. Carbon emissions set to drop this year by biggest amount since World War II (freshdaily.ca)

References

https://www.epa.gov/climateleadership/scope-3-inventory-guidance
https://ghgprotocol.org/standards/scope-3-standard
https://ghgprotocol.org/scope_2_guidance
https://www.epa.gov/sites/default/files/2020-12/documents/electricityemissions.pdf
https://ghgprotocol.org/calculationg-tools-faq
https://ghgprotocol.org/sites/default/files/standards/Scope3_Calculation_Guidance_0.pdf
https://www.epa.gov/system/files/documents/2022-04/ghg_emission_factors_hub.pdf
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022
https://www.epa.gov/sites/default/files/2020-12/documents/stationaryemissions.pdf
https://www.amazon.ca/s?k=freon+r410a&adgrpid=1356797582045992&hvadid=84800003689912&hvbmt=bp&hvdev=c&hvlocphy=5254&hvnetw=o&hvqmt=p&hvtargid=kwd-84800086851563%3Aloc-32&hydadcr=8353_10883930&tag=msncahydra-20&ref=pd_sl_3md2w5nfkg_p
https://www.epa.gov/sites/default/files/2020-12/documents/fugitiveemissions.pdf
https://www.epa.gov/sites/default/files/2020-12/documents/mobileemissions.pdf
https://www.freshdaily.ca/news/2020/04/carbon-emissions-set-drop-year-biggest-amount-world-war-ii/

