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Compliance Monitoring and Reporting 

for Air Applications

Real-time Environmental 

Management 

(REM)

for Greenhouse Gas 

Mandatory Reporting Rule



Industry Challenges 
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• Regional

• National

• Global

Stringent Regulations

Emissions Trading Markets
• Accuracy

• Consistency

• Verifiable Monitoring, Record Keeping, Reporting

Companies look for Solutions



Mandatory Greenhouse Gas Reporting Rule 
Challenges 



REM/GHG Applications – Industry Independent 



REM/GHG Applications – Industry Independent 



Industry Solution
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Real-time Environmental Management (REM) 

Environmental Compliance and Reporting application, providing “active compliance” 

continuously, in real-time.

• Data Validation

• Secure Metadata Repository

• Secure Audit Trail

System operates on independent server providing maximum security

Independent, real-time visualization and reporting package with a browser-based user 

interface.



• All calculations reside in REM/GHG server

• EPA eReporting resides on REM/GHG server

• Optional independent historian on REM/GHG server for complete 

security from plant system

REM/GHG configuration
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Independent Server

• No downtime for installation, testing and verification

• System operates independently from plant operating system

Installation of system operates as a „shell‟ over plant operating system



REM/GHG – Plant Configuration

Copyright © 2009 Rockwell Software. All rights reserved.

Min. Hardware Min. Software Pavilion8 Software

Pentium IV

2 to 3 GHz

1 to 2 GB RAM

20 to 40 GB Disk Space

Win 2000/2003/XP, Server or Pro

Internet Explorer 6.0 SP1

Console

Application Server

REM/GHG reporter

eReport –EPA/xml

Clients

Application 

Server

Controllers

REM/GHG Reporting 

System

Plant Operating System



Active Data Management Strategy
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REM/GHG Applications – Industry Independent 
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Cement is an “All-in Source” 



Real-time Environmental Management 
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•Real-time assessment of environmental performance

•Proactively implement process improvement measures

•Unparalleled accuracy & timeliness of emission performance

•Forecast emissions and need to buy or ability to sell

Active Compliance Assurance

•Quality assurance of input data reducing reporting errors and rework

•Minimize unauthorized manipulation of results for economic gains

•Provides single version of the truth

•Promotes best practices and insure consistency

Verifiable and Auditable System of Record

•Essential information for emissions trading

•Scalable to thousands of data sources and calculations

•Flexibility to add or modify as required by changing regulations

Scalable Foundation for the Future



“All-in” Cement requirements
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GHG Gases

• CO2

• N2O

• CH4

Required Gases 
for Reporting

• Company records

• Fuel usage 

• Measured

• Fuel analysis – High Heating Value (HHV)

Tier 3 Reporting

• Installation of GHG hardware analyzers, or

• Installation of Rockwell Software GHG 
SoftSensors®

• Acceptable EPA alternative technology

• Flexibility to add or modify as required by 
changing regulations

Tier 4 Reporting
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SoftSensor® Technology

• Tier 4 requires an existing Hardware CEM. An alternative is a 

Rockwell Software SoftSensor® solution for measurement.

• CO2

• N2O

• CH4

Pavilion8 SoftSensor® solution is fully compliant with PS-16 performance 

specification for PEMS.

• Real-time predicted values for all Greenhouse gases

• Implemented off of data from existing CEM and plant operating data

• Validated using Rockwell Software's patented “sensor validation” technology

SoftSensor® Capabilities



An algorithm imbedded in the emissions model to: 

• Check raw inputs for validity

• Reconstruct variables that are out of specification or 

missing

• Predict what the failed sensor value should be

SoftSensor® - Sensor Validation
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Definition

• Development of a model for each key input 

• Model inputs accuracy with R2>95%

Method

• Sensor Validation is a unique patented process that 

provides consistent achievement of the USEPA 

mandated 95% uptime

Results



Operational Sustainability from Predictive 
GHG Values
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Case Study



A Chemical Company
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Investing $100 million in the Harris & Brazoria Counties, Texas, to reduce NOx 

Emissions by 75%

Emissions Management Goals:

Maintain company‟s commitment to environmental stewardship

- Proactive environmental initiatives -

Meet regulatory requirements

Participate in emissions trading

Deploy a common solution

Linkage with production performance

Leverage existing IT infrastructure



A Chemical Company Project Overview
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3 Sites
22 Process 

Units
420 Emission 

Sources

• HRVOC (most demanding of ANY regulations)

• Performance monitoring, recordkeeping & reporting

Performance & Regulations

• Emissions specifications for Attainment Demonstrations

• Allowance Deductions

NOx and CO

• ~   6,500 Inputs

• ~ 10,000 Calculated Outputs/Records

One Complex Alone


