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SECTION 1: INTRODUCTION 

1.1 Overview 

The current US EPA hazardous waste manifest system is a set of forms, 
reports, and procedures designed to effectively track hazardous waste 
from the time it leaves the generator facility where it was produced, until it 
reaches an off-site waste management facility that will store, treat, and/or 
dispose of the waste. The manifest system is a burdensome paper-based 
process requiring preparation of multiple copies of a single form, whereby 
a copy is given to each party involved in the shipment cycle. EPA primary 
goal in developing e-Manifest is to reduce industry cost and burden. EPA 
(the Agency) recognizes that the current paper process is limited and/or 
unable to meet all the information capture, analysis, communication and 
dissemination needs which EPA requires, in order to meet its goals of 
security, transparency, and support of both its internal and external 
stakeholders. EPA also recognizes that these needs are increasing, and 
electronic information management is key to its ability to perform now 
and in the future. 
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For more than a decade, EPA, in conjunction with the states, industries, 
and other stakeholders, has actively pursued adopting an Alternative 
tracking approach for hazardous waste.  On October 5, 2012, President 
Obama signed the Hazardous Waste Electronic Manifest Establishment 
Act (Pub. L. No. 112-195), which authorizes EPA to implement a 
national electronic manifest (e-Manifest) system. Under the Act, the e-
Manifest is estimated to result in annual cost savings to industry 
exceeding $75 million and annual burden reductions of between 370,000 
and 700,000 burden hours. This is from an EPA study done in 2009. 

e-Manifest is the national electronic manifest system that will facilitate 
the transmission of a unified form to track the management of hazardous 
material between EPA, States, industry, and other related stakeholders. 
The Concept of Operations (CONOPS) describes the e-Manifest 
system’s architecture and design approach, and how the system will 
integrate with OSWER’s functional segment architecture as well as with 
the Agency-wide enterprise architecture. The CONOPS, combined with 
the e-Manifest Requirements Spreadsheet provide a detailed analysis of 
the system and process. The e-Manifest CONOPS describes how data 
flows through the e-Manifest system and how the system uses common 
EPA data services, technologies and infrastructure. Business Process 
Flows (BPFs), Conceptual System Model, and Inventories are contained 
within this e-Manifest CONOPS. 

1.2 How to Use This Analysis 

This analysis documents the e-Manifest current baseline. The current 
baseline is comprised of several Mission Engineering®  (ME) products 
to include data Inventories, the e-Manifest Conceptual Model (CM), 
Business Process Flows (BPFs), and the Information Transaction 
Inventory. The intent is to develop a CONOPS for the e-Manifest system 
and support the transition from a paper manifest process to electronic 
manifesting. 

The colored tabs on the edges of the pages aid in navigating through the 
analysis. If viewing electronically in Adobe Portable Document Format 
(.pdf), one can quickly jump to the various sections by clicking on a tab; 

page references work the same way. ME-specific terms are italicized to 
make it easier for the reader to distinguish their use and meaning as 
objects throughout the text. 

1.3 Methodology 

The ME methodology is a rigorous, recursive, multiphase systems 
engineering approach that uses a top-down, bottom-up methodology to 
discover, catalog, and map people, operations, and resources into an 
object-oriented framework. This data is visualized in a graphically rich 
suite of models and viewpoints, which communicate the 
interrelationships among the data objects collected across the program 
decomposition. This systems engineering-based framework and suite of 
models provides a holistic, common view of the operational landscape of 
e-Manifest to both technical and non-technical Stakeholders, and 
provides a communications bridge from concept through design, to test 
and training. 

1.4 Descriptions of the Analytical 

Products 

The following sections describe each of the analytical product types 
included in this analysis. 

1.4.1 Analytical Product Map 

The Analytical Product Map (see Figure 1-1 on Pg. 7), outlines the 
various ME products and their relationships to each other to assist the 
reader in understanding the traceability of the products. The diagram, 
when read in electronic format, also contains electronic references to 
bring the reader to the respective section of the book when clicking on 
the images. 
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Figure 1-1: e-Manifest Product Map 
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1.4.2 Inventories 

The Inventories catalog the people, offices, agencies, and tools, that 
perform, inform, or enable the BPFs. The following Inventories are 
provided in the Community section of this analysis:  

 Stakeholders – describes the Stakeholders who interface with e-
Manifest.  

 Actors – describes the people, offices, and agencies, who play active 
roles in e-Manifest processes.  

 Tools – identifies Tools used in support of process execution.  

1.4.3 Information Transaction Inventory 

The Information Transaction Inventory (ITI) catalog the information 
transactions that occur within e-Manifest BPFs. The purpose of the ITI is 
to clarify the different types of information transactions, denote the 
major interfaces that exist, and identify which Actors and Tools 
currently perform these transactions. 

1.4.4 Business Process Flows (BPFs) 

The BPFs provide a graphical view of e-Manifest operational processes 
in its current and future states. The BPFs are structured as sequences of 
work steps that read from left to right. Each thread is started by one or 
more triggers and proceeds sequentially through a set of work steps, 
branching off at decision points. The thread illuminates where reports or 
other products are used and how those objects are leveraged throughout 
the process. The purpose of the BPFs is to depict the relationship 
between each process step, Actors and supporting Tools. BPFs show the 
linkages between operational workflow, supporting technology, people, 
and observed areas of improvement. Most importantly, the BPFs 
recommend potential system and business solutions to alleviate 
operational deficiencies. 

1.4.5 Conceptual Model (CM) 

The e-Manifest CM is a graphical representation of e-Manifest’s 
environment as it relates to the users, applications, services, databases, 
and data marts. The work product created in this section was developed 
utilizing the recommendations and analysis of each prior section to 
collectively represent the desired, or “to-be”, state of e-Manifest. 
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SECTION 2: COMMUNITY 

This section contains three Inventories cataloging e-Manifest 
Stakeholders, Actors, and Tools, discovered during subject matter expert 
interviews, workshops, and other research. These Inventories serve as 
complementary reference lists to help readers decipher the unique codes 
annotated throughout the other ME products. These codes are the same 
across the Business Process Flows (BPFs) and Information Transaction 
Inventory (ITI). 
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2.1 Stakeholder Inventory 

The Stakeholder Inventory (see Table 2-1 on Pg. 12) identifies those 
who affect or are affected by e-Manifest. A Stakeholder is any entity 
(individual or organization) with a legitimate interest in the 
organization’s missions, operations, and/or systems. Stakeholders 
maintain regular mission-focused communications and provide support 
in the form of manpower, materiel solutions, policy, guidance, tasking, 
collaboration, or information sharing. In this analysis, Stakeholders 
align themselves according to the type of relationship they have with e-
Manifest. 

2.1.1 Stakeholder Attribute Descriptions 

The Stakeholder Inventory includes the following attributes:  

 The Stakeholder Code: Unique identifier used to represent a 
specific organization.  

 The Stakeholder Name: Official and/or common name of the 
Stakeholder organization.  

 The Recognized Acronym: Commonly known acronym for the 
organization.  

 The Stakeholder Description: A brief summary of the 
Stakeholders roles and responsibilities. Specifically, this field 
should outline activities of the stakeholder that directly affect the 
organization or enterprise.  

 The Phase of Process Flow: Phase in e-Manifest process flows. 
[User Admin 1.0 (e-Manifest Admin 1.1), e-Manifest Creation 2.0 
(Draft 2.1), e-Manifest Workflow 3.0 (Ready for Transport 3.1, In 
Transit 3.2, Received/In-Process 3.3, Complete 3.4)]. 

 The RASCI Model: The RASCI model describes the participation 
of various roles in completing tasks for the organization 

operations. The RASCI model is the expanded version of the 
standard RACI model:  

o Responsible: Owns the problem or project   

o Accountable: Who must sign off (approve) on work before it 
is effective  

o Supportive: Provides resources to the program 

o Consulted: Has information and / or capability necessary to 
complete organization operations  

o Informed: Must be notified of results, but does not need to be 
consulted.  

 The Stakeholder Influence/ Interest: The level of power or 
influence Stakeholders have on e-Manifest based on RASCI linear 
responsibility assignment matrix: 

1. Manage Closely: High power, interested people - these are the 
people who must be fully engaged and kept satisfied. 

2. Keep Satisfied: High power, less interested people - keep 
them satisfied, but don't bore them with much message. 

3. Keep Informed: Low power, interested people - keep these 
people informed, but not with excessive communication. 

4. Monitor: Low power, less interested people - monitor these 
people, but do not bore them with excessive communication 

 The Source: Resource or reference material that is used to identify 
the entity. 

 The Stakeholder Website: Internet website address of 
Stakeholder. Note that listed URLs are not always readily 
accessible to all users. 
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Table 2-1: Stakeholder Inventory (1 of 2) 
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Table 2-1: Stakeholder Inventory (2 of 2) 
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Table 2-1: Stakeholder Inventory (1 of 2 - continued)  
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Table 2-1: Stakeholder Inventory (2 of 2 - continued) 
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2.2 Actor Inventory 

The Actor Inventory (see Table 2-2 on Pg. 17) is a listing of the types 
of people, offices, and agencies (by code) who are integral to the 
execution of e-Manifest processes. In most cases they are human, but 
can also be autonomous systems. Actors (people, offices, and agencies) 
are both internal and external to the organization and execute the 
activities in the Business Process Flows. External Actors (people, 
offices, and agencies) are derived from the higher level Stakeholder 
community who lead their respective organizational missions. Actors 
(people, offices, and agencies) appear throughout the analysis. 

2.2.1 Actor Attributes Descriptions 

The Actor Inventory includes the following attributes:  

 The Actor Code: Unique identifier assigned to each Actor that is 
used throughout the analysis. 

 The Actor Name: Official and/or common name of the Actor.  

 The Actor Description: A brief outline of the major roles and 
responsibilities associated with an Actor. 

 The Source: Resource or reference material that is used to identify 
the entity. 

 The RASCI Model: The RASCI model describes the participation 
of various roles in completing tasks for the organization 
operations. The RASCI model is the expanded version of the 
standard RACI model:  

o Responsible: Owns the problem or project   

o Accountable: Who must sign off (approve) on work before it 
is effective  

o Supportive: Provides resources to the program                                                     

o Consulted: Has information and / or capability necessary to 
complete organization operations     

o Informed: Must be notified of results, but does not need to be 
consulted.  

 The Actor Influence/ Interest: The level of power or influence 
actors have on e-Manifest based on RASCI linear responsibility 
assignment matrix: 

1. Manage Closely: High power, interested people - these are the 
people who must be fully engaged and kept satisfied. 

2. Keep Satisfied: High power, less interested people - keep 
them satisfied, but don't bore them with much message. 

3. Keep Informed: Low power, interested people - keep these 
people informed, but not with excessive communication. 

4. Monitor: Low power, less interested people - monitor these 
people, but do not bore them with excessive communication 
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Table 2-2: Actor Inventory 
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2.3 Tools Inventory 

The Tools Inventory (see Table 2-3 on Pg. 19) is a high-level listing of 
the systems, hardware, applications, and devices supporting e-
Manifest, as identified through workshops and interviews. 

2.3.1 Tools Attribute Descriptions 

The Tools Inventory includes the following attributes: 

 The Tool Code: Unique identifier assigned to each Tool 
(technology) that is used throughout the analysis.  

 The Tool Name: Official or common name of the Tool 
(technology).  

 The Tool Abbreviation: Commonly known abbreviation for the 
Tool (technology).  

 The Tool Type: Categorization of the Tool (technology) by either: 
application, hardware, or system.  

 The Tool Description: Brief summary or account of the high-level 
functionalities and attributes of the Tool (technology) on how it is 
used to support the organization needs and mission.  

 The Source: The resource or reference material that was used to 
identify the tool. 

 The Relevant Website: Internet website address providing 
additional information regarding the Tool. Note that listed URLs 
are not always readily accessible to all users. 
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Table 2-3: Tool Inventory (1 of 2) Table 2-3: Tool Inventory  
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Table 2-4: Tool Inventory (1 of 2) Table 2-3: Tool Inventory (continued) 
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SECTION 3: BUSINESS 

The Information Transaction Inventory catalogs the information 
transactions that occur within e-Manifest BPFs. The purpose of the ITI 
is to clarify the different types of information transactions, denote the 
major interfaces that exist, and identify which Actors and Tools 
currently perform these transactions. 
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3.1 Information Transaction Inventory 

The following Information Transaction Inventory (ITI) (see Table 3-1 
on Pg. 24 ) details the information transactions that occur within the 
BPFs found in SECTION 4: Analysis. The ITI includes all interactions 
between Stakeholders, Actors, and Tools that make up e-Manifest. The 
ITI includes all highway and railroad interactions between 
Stakeholders, Actors, and Tools that make up e-Manifest (Note: The 
interactions in this book are spread over two pages.). 

3.1.1 Information Transaction Inventory 

Attribute Descriptions 

The ITI includes the following attributes: 

 The ITI ID # Information Transaction: Unique identifier 
assigned to each ITI Transaction that is used throughout the 
analysis. 

 The From Actor/User Role: Identification of the user responsible 
for the transmission. Stakeholders may be indicated - these codes 
are in parentheses. 

 The From Tool: Name of the system used to transmit information 
(e.g., Wired or Wireless System, Desktop, Mobile Phone, Radio, 
CVT Camera).  

 The From Tool Code: Unique tool code for the originating 
system.  

 The Content (Description of message content): Documentation 
of the information exchanged between and among the from and to 
nodes of the transaction.  

 The Media Type: Voice, Video, Data, Text, Images, OR hardcopy 
(e.g., nonmaterial) (no system involved).  

 The To Recipient Actor/User Role: Identification of the user 
responsible for receiving the transmission. Stakeholders may be 
indicated - these codes are in parentheses. 

 The To Tool: Name of the receiving system or application used to 
receive information (e.g., Wired or Wireless System, Desktop, 
Mobile Phone, Radio, CVT Camera), if applicable.  

 The To Tool Code: Unique tool code for the receiving system.  

 The Rate of Occurrence: Frequency of the transaction.  

 The Source: Source of the ITI, including CONOPS, SME 
meetings. 
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Table 3-1: Information Transaction Inventory (1 of 2) 
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Table 3-1: Information Transaction Inventory (2 of 2) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2  - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 

  



 

 
September 2013  |  Version 1.0        UNCLASSIFIED   SECTION 3: Business  |  31 

IN
T

R
O

D
U

C
T

IO
N

 
B

U
S

IN
E

S
S

 
C

O
M

M
U

N
IT

Y
 

A
N

A
L

Y
S

IS
 

A
P

P
E

N
D

IX
 

M
O

D
E

L
 

            UNCLASSIFIED   EPA   e-Manifest 

Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (1 of 2 - continued) 
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Table 3-1: Information Transaction Inventory (2 of 2 - continued) 
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NOTES 
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SECTION 4: ANALYSIS 

This section includes an analysis of the highway and railroad e-
Manifest processes. Each Business Process Flow (BPF) is preceded by 
a textual scenario describing how the process operates. The As-Is 
highway and railroad processes depict the manifest process in their 
current state while the To-Be processes represent the manifest process 
with the use of e-Manifest. 
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4.1 e-Manifest Narrative: As-Is Highway 

Process 

4.1.1 Introduction 

The As-Is Highway Manifest Process Flow (see Figure 4-1 on Pg. 48) 
illustrates the current paper-based process for sending a hazardous 
waste manifest to accompany shipments of hazardous waste 
transported by highway. The process facilitates the safe shipment of 
hazardous waste from hazardous waste Generators to Highway 
Transporters to treatment, storage, and disposal facilities (TSDFs) in 
order to meet one of the goals of the Resource Conservation and 
Recovery Act (RCRA) – protecting everyone from the hazards of 
waste disposal. Manifest process Actors (people, offices, and agencies) 
integrate tasks across the chain of management and transportation from 
the Generator to its final destination, often referred to as “cradle-to-
grave.”  The process can be initiated by several events at the Generator 
facility, including the need to meet the RCRA regulatory time limits on 
hazardous waste storage, regular shipments in accordance with 
business processes, or a one-time generation of hazardous waste. While 
hazardous waste Generators primarily initiate the manifest process, 
other parties such as Transporters, TSDFs, or intermediary Brokers 
may prepare or assist in preparation of the hazardous waste manifest. 
The manifest process is essentially complete once the hazardous waste 
and the accompanying manifest reach their destination at the 
designated TSDF.  At this point, the waste may be received, partially 
rejected, or fully rejected.  Follow-up actions may need to be taken if 
the waste is either partially rejected or fully rejected by the TSDF.  In 
addition, if the Generator does not receive a signed copy of the 
manifest, the Generator will need to submit an exception report to the 
State or the EPA Regional Office. 

4.1.2 Scenario 

The hazardous waste Generator first establishes a business partnership 
with a Transporter, TSDF, or Broker to arrange for the pick-up, 

transportation, and disposal of the Generator’s hazardous waste. The 
highway transportation process for hazardous waste begins with the 
Manifest Creator preparing the 6 paper copies of the hazardous waste 
manifest (EPA Form 8700-22), either manually or from an external 
system.  The Manifest Creator may be an employee of the Generator, 
or as is typically the case for smaller companies, an individual with the 
Transporter, TSDF, or Broker. If the Manifest Creator is not the same 
person as the Generator/Offeror Signer, the Manifest Creator transfers 
the manifest to the Generator/Offeror Signer. The Generator/Offeror 
Signer signs and dates the manifest and makes additional copies if 
necessary to comply with State requirements. This individual may be 
the Generator or a representative that signs the manifest on behalf of 
the Generator. 

Next, the Vehicle Driver associated with the Highway Transporter 
receives the waste and signs and dates the paper manifest. The Vehicle 
Driver provides the signed copy 6 of the manifest to the Generator and 
takes the remaining manifest copies for future distribution. While in 
transit, the Vehicle Driver may need to make corrections to the 
manifest and notify the Generator. If applicable, the Vehicle Driver 
may transport the hazardous waste to a Transfer Facility for temporary 
storage or consolidation within the normal course of transportation. 
However, Transfer Facilities do not need to be identified on the 
manifest unless the owner of the Transfer Facility takes custody of the 
waste as a new Transporter. If the Generator has arranged for 
additional Transporters with different companies, the Generator 
identifies the subsequent Transporters on the manifest and the 
subsequent Vehicle Drivers sign and date the manifest as they take 
custody of the waste. 

Upon completion of transportation, the TSDF receives the waste and 
the Owner or Operator, or an agent, signs and dates the manifest. The 
Owner or Operator gives signed copy 5 to the Vehicle Driver and 
retains copy 4 of the manifest. At this point, the waste may be received, 
partially rejected, or fully rejected. If the waste is fully rejected and the 
Transporter is still at the TSDF, the Owner or Operator completes 
sections 18a and 18b of the manifest to document the rejection and 
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identify the Alternate Facility that the rejecting TSDF has designated, 
after consulting with the Generator, to receive the fully rejected waste 
shipment. In the event that a fully rejected shipment is being returned 
to the Generator, the rejecting TSDF may enter the Generator’s site 
information in this space. The Transporter then transports the waste to 
the Alternate Facility or to the Generator. If the waste is partially 
rejected or fully rejected and the Transporter is no longer at the TSDF, 
the Owner or Operator must complete a new manifest and forward the 
waste to an Alternate Facility that can manage the waste, or if it is 
impossible to locate an Alternate Facility that can receive the waste, 
the TSDF may return the rejected waste to the Generator.  On the new 
manifest, the Owner or Operator must copy the manifest tracking 
number on the old manifest to the Special Handling and Additional 
Information Block of the new manifest, and copy the manifest tracking 
number found on the new manifest to the manifest reference number 
line in the Discrepancy Block of the old manifest.  In the case of a 
regulated residue that cannot be removed from a container, the TSDF 
follows the same procedures for a rejected load. 

If the waste is received by the TSDF, the TSDF performs the required 
waste analysis. The TSDF attempts to reconcile any discrepancies with 
the waste Generator or Transporter and notes any discrepancies in 
section 18a of the manifest. If the discrepancies are not resolved within 
15 days after receiving the waste, the Owner or Operator must 
immediately submit to the State or EPA Regional Office a letter 
describing the discrepancy and attempts to reconcile it, and a copy of 
the manifest or shipping paper at issue. If the discrepancies result in the 
TSDF rejecting the waste, the TSDF must follow the procedures for a 
rejected load. 

If there are no discrepancies or the TSDF reconciles the discrepancies, 
the TSDF finalizes the manifest. The TSDF sends copy 3 of the 
manifest to Generator, and if required by the States, sends copy 1 to the 
destination State and copy 2 to the generator State.  A Generator must 
submit an exception report to the State or EPA Regional Office if the 
Generator has not received a copy of the manifest with the handwritten 

signature of the owner or operator of the designated facility within the 
specified timeframe. 

If the TSDF must update the manifest after it has been finalized, the 
TSDF notifies the Generator and, if necessary, the State that an update 
has occurred. The Generator updates their copy of the manifest with 
the revised information. 
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Figure 4-1: As-Is Highway (1 of 2) 
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Figure 4-1: As-Is Highway (2 of 2) 
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4.2 e-Manifest Narrative: To-Be 

Highway Process 

4.2.1 Introduction 

The To-Be Highway Manifest Process Flow (see Figure 4-2 on Pg. 52)  
illustrates the future process for transmitting a hazardous waste 
manifest electronically through the e-Manifest system for shipments of 
hazardous waste transported by highway. The process facilitates the 
safe shipment of hazardous waste from hazardous waste Generators to 
Highway Transporters to treatment, storage, and disposal facilities 
(TSDFs) in order to meet one of the goals of the Resource 
Conservation and Recovery Act (RCRA) – protecting everyone from 
the hazards of waste disposal. Manifest process Actors (people, offices, 
and agencies) integrate tasks across the chain of management and 
transportation from the Generator to its final destination, often referred 
to as “cradle-to-grave.” The electronic process associated with the e-
Manifest system provides several efficiencies to the process that are 
not currently available in the paper-based As-Is manifest process. As 
with the paper-based process, the manifest creation process can be 
initiated by several events at the Generator facility, including the need 
to meet the RCRA regulatory time limits on hazardous waste storage, 
regular shipments in accordance with business processes, or a one-time 
generation of hazardous waste. While hazardous waste Generators 
primarily initiate the manifest process, other parties such as 
Transporters, TSDFs, or intermediary Brokers may prepare or assist in 
preparation of the hazardous waste manifest. The manifest process is 
essentially complete once the hazardous waste reaches its destination at 
the designated TSDF and the manifest data is transmitted through the 
e-Manifest system to all relevant Stakeholders.  At this point, the waste 
may be received, partially rejected, or fully rejected.  Follow-up actions 
may need to be taken if the waste is waste is either partially rejected or 
fully rejected by the TSDF.  In addition, if the Generator does not 
receive a signed copy of the manifest, the Generator will need to 
submit an exception report to the State or the EPA Regional Office. 

4.2.2 Scenario 

The hazardous waste Generator first establishes a business partnership 
with a Transporter, TSDF, or Broker to arrange for the pick-up, 
transportation, and disposal of the Generator’s hazardous waste. The 
process for transmitting a manifest through the e-Manifest system to 
accompany highway transportation of hazardous waste begins with a 
series of User Administration activities. A facility that wishes to use 
the system registers for an e-Manifest Handler record, which is 
associated with the facility’s EPA ID number. The Industry System 
Administrator for the facility then manages all of the users under that 
facility’s Handler record. 

To actually begin the process of transmitting the manifest, the Manifest 
Creator prepares the manifest in the e-Manifest system manually or by 
use of a template, which itself is created manually or loaded from an 
external system. The Manifest Creator may be an employee of the 
Generator, or as is typically the case for smaller companies, an 
individual with the Transporter, TSDF, or Broker. If the Manifest 
Creator is not the same person as the Generator/Offeror Signer, the 
Generator/Offeror Creator transfers the manifest to the Manifest 
Signer. The Generator/Offeror Signer assigns the e-Manifest tracking 
number and e-signs the manifest. This individual may be the Generator 
or a representative that signs the manifest on behalf of the Generator. 

Next, the Vehicle Driver associated with the Highway Transporter 
receives the waste, e-signs and dates the manifest, and prints a paper 
copy to satisfy DOT shipping paper requirements. While in transit, the 
Vehicle Driver may need to make corrections to the manifest and 
notify the Generator. If applicable, the Vehicle Driver may transport 
the hazardous waste to a Transfer Facility for temporary storage or 
consolidation with the normal course of transportation. However, 
Transfer Facilities do not need to be identified on the manifest unless 
the owner of the Transfer Facility takes custody of the waste as a new 
Transporter. If the Generator has arranged for additional Transporters 
with different companies, the Generator identifies the subsequent 
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Transporters on the manifest and the subsequent Vehicle Drivers e-sign 
and date the manifest as they take custody of the waste. 

Upon completion of the transportation chain, the TSDF receives the 
waste and the Owner or Operator, or an agent, e-signs and dates the 
manifest and discards the paper copy. At this point, the waste may be 
received, partially rejected, or fully rejected. If the waste is fully 
rejected and the Transporter is still at the TSDF, the Owner or Operator 
completes sections 18a and 18b of the manifest to document the 
rejection and identify the Alternate Facility that the rejecting TSDF has 
designated, after consulting with the Generator, to receive the fully 
rejected waste shipment. In the event that a fully rejected shipment is 
being returned to the Generator, the rejecting TSDF may enter the 
Generator’s site information in this space. The Transporter then 
transports the waste to the Alternate Facility or the Generator. If the 
waste is partially rejected or fully rejected and the Transporter is no 
longer at the TSDF, the Owner or Operator must complete a new 
manifest and forward the waste to an Alternate Facility that can 
manage the waste, or if it is impossible to locate an Alternate Facility 
that can receive the waste, the TSDF may return the rejected waste to 
the Generator. In the case of a regulated residue that cannot be 
removed from a container, the TSDF follows the same procedures for 
rejected loads as described above. 

If the waste is received by the TSDF, the TSDF performs the required 
waste analysis. The TSDF attempts to reconcile any discrepancies with 

the waste Generator or Transporter and notes any discrepancies in 
section 18a of the manifest. If the discrepancies are not resolved within 
15 days after receiving the waste, the Owner or Operator immediately 
notifies the State or EPA Regional Office regarding the discrepancy 
and attempts to reconcile it, and the State or Region accesses the 
manifest at issue in the e-Manifest system (Note: Discrepancy and 
exception reporting will be completed in the original paper process for 
the initial e-Manifest release.). If the discrepancies result in the TSDF 
rejecting the waste, the TSDF must follow the procedures for a rejected 
load. 

If there are no discrepancies or the TSDF reconciles the discrepancies, 
the TSDF finalizes the manifest. The finalized manifest is then stored 
in the e-Manifest system for the Generator and State to review, if 
necessary.  A Generator must submit an exception report to the State or 
EPA Regional Office if the Generator is not able to view a copy of the 
manifest in the e-Manifest system with the signature of the owner or 
operator of the designated facility within the specified timeframe. 

If the TSDF must update the manifest after it has been finalized, the 
TSDF notifies the Generator and, if necessary, the State that an update 
has occurred. The Generator and State can then log into the e-Manifest 
system if they choose to review the updates. 
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Figure 4-2: To-Be Highway (1 of 2) 
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Figure 4-2: To-Be Highway (2 of 2) 
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4.3 e-Manifest Narrative: As-Is Railroad 

Process 

4.3.1 Introduction 

The As-Is Railroad Process Flow (see Figure 4-3 on Pg. 55) illustrates 
the current process for developing a hazardous waste manifest and 
transmitting accompanying information via the Electronic Data 
Interchange (EDI) for shipments of hazardous waste transported by 
railroad. The process facilitates the safe shipment of hazardous waste 
from hazardous waste Generators to Railroad Transporters to 
treatment, storage, and disposal facilities (TSDFs) in order to meet one 
of the goals of the Resource Conservation and Recovery Act (RCRA) – 
protecting everyone from the hazards of waste disposal. Manifest 
process Actors (people, offices, and agencies) integrate tasks across the 
chain of management and transportation from the Generator to its final 
destination, often referred to as “cradle-to-grave.”  The process can be 
initiated by several events at the Generator facility, including the need 
to meet the RCRA regulatory time limits on hazardous waste storage, 
regular shipments in accordance with business processes, or a one-time 
generation of hazardous waste. While hazardous waste generators 
primarily initiate the manifest process, other parties such as 
Transporters, TSDFs, or intermediary Brokers may prepare or assist in 
preparation of the hazardous waste manifest. The manifest process is 
complete once the hazardous waste, the accompanying EDI 
information, and the hardcopy manifest forms are received by the 
designated TSDF. 

4.3.2 Scenario 

The hazardous waste Generator first establishes a business partnership 
with a Rail Transporter to arrange for the pick-up and transportation of 
the Generator’s hazardous waste. The Manifest Creator at the 
Generator facility creates the hazardous waste manifest and the 
Customer Rail Bill of Lading. The Generator signs and then sends at 
least three copies of the manifest to the designated TSDF and provides 
a copy of the manifest and the Customer Rail Bill of Lading to the 
Railroad Official. 

After receiving the Customer Rail Bill of Lading and hazardous waste 
from the Generator, the Railroad Official creates a movement 
document (i.e., waybill) and acknowledges receipt of the waybill and 
hazardous waste to the Generator through the EDI system. After the 
Rail Transporter at the corporate office verifies in the EDI system that 
the waybill has been created and that the shipment was acknowledged, 
the Rail Transporter signs and dates the manifest and returns a signed 
copy to the Generator. The Railroad Transporter uses the information 
contained in the waybill to schedule a railcar to transport the hazardous 
waste to the designated TSDF. The Rail Transporter then receives the 
rail equipment (or railcars), picks up the hazardous waste with the 
equipment, and delivers the equipment to the designated TSDF.   

The designated TSDF receives the rail equipment and sends an 
acknowledgement of receipt to the Generator, along with the EDI 
freight bill. The TSDF also signs and dates each copy of the manifest 
or shipping paper to certify that the hazardous waste was received, 
retains one copy, and gives at least one copy of the signed manifest or 
shipping paper to the Rail Transporter, the Generator, and the State. 
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Figure 4-3: As-Is Railroad  
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4.4 e-Manifest Narrative: To-Be 

Railroad Process 

4.4.1 Introduction 

The To-Be Railroad Process Flow (see Figure 4-4 on Pg. 52) illustrates 
the future process for integrating the railroad electronic data 
interchange (EDI) with the e-Manifest system for transportation of 
hazardous waste by railroad. The process facilitates the safe shipment 
of hazardous waste from hazardous waste Generators to Railroad 
Transporters to treatment, storage, and disposal facilities (TSDFs) in 
order to meet one of the goals of the Resource Conservation and 
Recovery Act (RCRA) – protecting everyone from the hazards of 
waste disposal. Manifest process Actors (people, offices, and agencies) 
integrate tasks across the chain of management and transportation from 
the Generator to its final destination, often referred to as “cradle-to-
grave.”  The process can be initiated by several events at the Generator 
facility, including the need to meet the RCRA regulatory time limits on 
hazardous waste storage, regular shipments in accordance with 
business processes, or a one-time generation of hazardous waste. While 
hazardous waste Generators primarily initiate the manifest process, 
other parties such as Transporters, TSDFs, or intermediary Brokers 
may prepare or assist in preparation of the hazardous waste manifest. 
The manifest process is complete once the hazardous waste reaches its 
destination at the designated TSDF and the manifest data is transmitted 
through the EDI and e-Manifest systems to all relevant Stakeholders. 

4.4.2 Scenario 

The Manifest Creator at the Generator facility creates the hazardous 
waste manifest in the e-Manifest system. The e-Manifest system 
assigns a manifest tracking number and stores it in the database, and 
the Generator or Offeror electronically signs the manifest.  The data in 
the manifest will be translated into the appropriate format, such as 
XML, to allow for the creation of a Rail Bill of Lading, which is then 
transferred to the Railroad Official. 

After receiving the Rail Bill of Lading and hazardous waste from the 
Generator, the Railroad Official acknowledges receipt to the Generator 
through EDI, (Note: the use of a web service for electronic signature is 
pending CROMERR evaluation). The Rail Transporter then sends EDI 
acknowledgement of receipt of equipment, which is translated into the 
appropriate data format, such as XML, to be captured in the e-Manifest 
system. The e-Manifest system is then updated with the Rail 
Transporter’s name and date of receipt and transmits acknowledgement 
of receipt. 

Next, the Rail Transporter picks up the hazardous waste with the 
equipment and delivers the rail equipment to the designated TSDF. 
Upon receiving the rail equipment, the TSDF sends an 
acknowledgement of receipt to the e-Manifest system and 
electronically signs the manifest. The e-Manifest system is then 
updated with the designated TSDF’s name and date of receipt. 
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Figure 4-4: To-Be Railroad  
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SECTION 5: MODEL 

5.1 Conceptual Model 

The e-Manifest Conceptual Model (CM) (see Figure 5-1 on Pg. 61) is a 
graphical representation of the e-Manifest environment as it relates to 
the users, applications, services, databases, and data marts. 

Intertwined within the model are the enterprise tools and services 
offered by EPA. By extending these tools and services, EPA has 
enabled an environment where data and information can be 
standardized and is more accessible. This model illustrates how the 
various enterprise tools and services available to the Agency are 
utilized to support e-Manifest. 

This model is structured around how data is entered into e-Manifest and 
how Stakeholders would then gain access to this information. The CM 
for e-Manifest supports EPA push to move towards a more dynamic, 
reporting environment. That is, the back-end e-Manifest system will  
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function as a data storage mechanism, and it's envisioned that agency-
wide tools and data marts will be leveraged in a data warehousing 
environment to report out. This CM represents the concept of e-
Manifest as an electronic hazardous waste manifest processing system. 

5.1.1 e-Manifest Reference Data Capture/ 

Maintenance  

The e-Manifest system will have an interface for users to interact with 
and a database to organize and store the data. These databases are 
where e-Manifest will extract data records initially to setup the systems 
handler records and maintain reference data lookups (e.g. DOT waste 
descriptions, etc.). This information will be controlled through a role 
based access configuration to maintain data integrity and quality. 

5.1.2 e-Manifest Integrated Repository 

The e-Manifest integrated repository will house the systems servers, 
databases and services. It will be managed and controlled by EPA. The 
services will be accessed through a role based access configuration and 
will allow Stakeholders to create, edit and manage manifests for 
hazardous waste. As stated in the e-Manifest AoA, initially the e-
Manifest integrated repository will be hosted in a cloud environment; 
EPA anticipates reevaluating cloud hosting to determine whether on-
premise hosting should be considered.   

5.1.3 Output 

The output area represents the reporting and external data access 
capabilities e-Manifest will need to integrate with. e-Manifest data will 
be used to generate EPA reports internally, and for public access 
services or applications. State systems and databases will connect via 
the agency’s Central Data Exchange (CDX) to access e-Manifest data. 

5.1.4 e-Manifest Workflow  

This section represents the various times the users will access the e-
Manifest system. Generators, Transporters, TSDFs, and all other 

Offerors will be able to create electronic manifests for hazardous 
waste. Once an electronic manifest has been created, the system will 
connect and update the status during the ready for transport, in transit, 
received/ in-process, completion and archive phases. In addition, the 
system will be accessed by users when there are corrections to the 
electronic manifest. 
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Figure 5-1: e-Manifest Conceptual Model  
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SECTION 6: APPENDIX 

This section contains the Terminology, Acronyms and Works Cited 
Appendices used to establish the e-Manifest CONOPS. 
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6.1 Terminology 

Term Definition 

Activity A task or series of tasks performed to complete an objective. 
Actor A person or group that is integral to the execution of  e-

Manifest. Actors help communicate the "who" within a 
Mission Engineering analysis. 

Information 
Transaction 
Inventory 
(ITI) 

A Mission Engineering product describing information 
exchanges discovered during the analysis that facilitates 
communication and understanding of what is being sent to 
whom, from whom, and in what context for the process 
workflows. 

Mission 
Engineering 
(ME)  

A rigorous, multi-phase analytical approach for the 
communication of complex problem sets that employs a 
recursive, top-down, bottom-up methodology to discover, 
catalog, and map people, operations, and technology together 
into an object-oriented framework. 

Business 
Process 
Flow (BPF) 

A Mission Engineering product that provides a hybrid 
viewpoint by combining an illustration of specific core 
processes with their relevant issues and recommendations 
projected upon them. 

Conceptual 
Model 
(CM) 

The Conceptual Model is a graphical representation of an 
environment as it relates to the users, applications, services, 
databases, and data marts.  

Tool (i.e., applications, hardware, software, systems) 

 

 

 

6.2 Acronyms 

Acronym Description 

EPA Environmental Protection Agency 
RCRA Resource Conservation and Recovery Act 
AoA Analysis of Alternatives 
CPIC Capital Planning and Investment Control 
TSDF Treatment, Storage, and Disposal Facilities 
DOT Department of Transportation 
OMB Office of Management and Budget 
CROMERR Cross-Media Electronic Reporting Regulation 
QA Quality Assurance 
ORCR Office of Resource Conservation and Recovery 
COTS Commercial Off-the-Shelf 
OECA Office of Enforcement and Compliance Assurance 
OCFO Office of the Chief Financial Officer 
CONOPS Concept of Operations 
OEI Office of Environmental Information 
OIC Office of Information Collection 
OIG Office of Inspector General  
LQG Large Quantity Generators 
SQG Small Quantity Generators  
CESQG Conditionally Exempt Small Generators  
ROI Return on Investment 
NVP Net Present Value 
CCA Clinger-Cohen Act 
API Application Programming Interfaces 
SDP Software Development Packages 
OCR Optical Character Recognition 
BRD Business Requirements Document 
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