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Introduction 
TRC is working nationally in a Program Management 

capacity with Coal Combustion Residual (CCR) 

clients, supporting the development of groundwater 

monitoring, investigation, and potential corrective 

action strategies for their CCR Units under federal 

and state CCR regulations.  Since implementation of 

the federal CCR Rule in 2015, a significant volume of 

data has been collected for each regulated CCR Unit.  

Additionally, for some regulated units, groundwater 

quality data has been collected for decades under 

state permitting programs using various data 

management systems, while other CCR Units had no 

prior groundwater monitoring performed.  Efficient 

and reliable data/information management is a critical 

component of the portfolio given the large volume of 

data historically collected and long-term data 

collection associated with current and post closure 

requirements. 

As part of TRC’s Program Management role, we 

were tasked with developing a consistent data 

management platform that could accommodate 

programs with varying levels of database maturity 

into a common information management system.  In 

this capacity, TRC developed an information 

management strategy using EQuIS™ and its ability to 

integrate with other data analytics tools to leverage 

knowledge assets related to regulated CCR Units.  

This management strategy provides our clients with 

cost effective and highly reliable compliance 

assurance while meeting the expedited reporting 

obligations of the RCRA CCR Rule and internal and 

external response pressures. These CCR 

Management Programs have been successfully 

implemented and are bringing added value to clients 

by delivering data evaluation tools and dashboards 

that streamline analysis and reporting while providing 

documentation to support their forward-thinking 

compliance strategies.  The accessibility of data 

during critical times to manage and deliver 

information on very short time frames is important to 

power generation owners/operators.  This white 

paper provides a demonstration with example use 

cases on how  proactive tools and systems can 

increase responsiveness and effectiveness for 

dealing with data analysis and regulatory information 

requests while providing short and long-term cost 

savings. 

 

CCR Data 
CCR Rule Requirements 

When the Federal CCR became effective in October 

2015, it prompted power generators with regulated 

CCR units to establish a monitoring well network and 

implement a groundwater monitoring program.  

Groundwater background levels had to be 

established, using a minimum of 8 rounds of data, in 

about a 2-year period (October 2017).  Some sites 

had pre-existing wells, other sites may not have had 

any wells or prior information on groundwater flow 

direction or groundwater quality. Some sites had 

multiple units and some clients had multiple sites.  

Due to the high volume of data and important 

decisions that would need to be made based upon 

the data, a sound information management system 

was needed.  This presented an opportunity for 

power generators with CCR units to establish an 

information management system to support data 

storage, evaluation, and reporting obligations under 

the new rule. The system needs to be flexible enough 
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to support current data evaluation tools such as GIS 

for spatial analysis or statistical evaluation software, 

while also supporting migration of legacy data. 

Legacy Data 

Why do we care about legacy data? Why don’t we 

just start fresh with the required 8 rounds of data? 

Figure 1 presents data from a site where decades of 

historical analytical data are available. If we used 

only the minimum 8 most recent data points and 

omitted the historical data, you aren’t fully capturing 

the variability measured in this background data set.  

Owners and operators run the risk of downgradient 

compliance well(s) data triggering a statistically 

significant increase (SSI) over background levels 

simply because the background set did not capture 

the full variability present upgradient of the CCR unit. 

Migration of historical data was a key piece of our 

selected information management system. 

Use Case 1:  One of TRC’s statisticians, who has 

worked on many environmental remediation projects, 

and is involved in many CCR projects for power 

generators, noted the intense level of effort that was 

previously required to evaluate historical data.  They 

noted how difficult historical data analysis was 

because data came from many sources and was in 

many different formats including hard copies or 

PDFs.  For some projects in the past, historical data 

evaluation wasn’t feasible due to schedule and 

budget constraints because historical data analysis 

could not be performed efficiently.  TRC implemented 

a standardized, centralized environmental data 

management system and performed an overall data 

management evaluation.  For several power 

generation clients TRC integrated all of the historical 

and current data at facilities within their portfolios to 

produce comprehensive data sets.  This enabled the 

client and project teams to look holistically at overall 

trends of the data to make better decisions regarding 

background results, as noted above, and it also gave 

everyone access to data which in the past was 

previously not accessible. 

Power generation project managers must consider 

the effort for identifying and migrating historical data 

that will be beneficial for ongoing projects at active 

sites.  It is most beneficial to have the survey and 

construction metadata associated with your sites’ 

groundwater monitoring network, including historical 

water levels, geotechnical and environmental 

sampling data, centralized in a useable electronic 

format.  Running this data through the same quality 

control checks and formatting processes to centralize 

in a database ensures the data are of known, 

comparable, data quality.  The whole project team 

can then realize the benefits of being able to access 

this information through the use of web-based 

dashboards where in the past they would need to ask 

someone who understood the database and had 

access to run a report.  

Client Expectations 

Generators, regulatory agencies, and 

nongovernmental organizations (NGOs) are all 

looking for better ways to conflate information and 

perform a more detailed data analysis.  Generators 

must stay on top of understanding their sites based 

on the data that are produced so they need 

accessible systems for real time decision making.  

Systems include the technology and processes that 

are efficient, save time, and are easy to use. Systems 

should integrate with legacy systems, in order to tap 

Figure 1 – Upgradient background well data displayed over time. 
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into the value of historical data collection investments 

made in the past.  The system also needs to be well-

documented and defensible as the evidentiary source 

of truth for the status of a site and any decisions 

made that could become part of potential litigation.  

 

Importance of an 
Information Management 
System 
Information as Assets 

Searching for data or files translates into non-

productive time and effort which can be translated 

into lost dollars on your project’s overhead. If data 

sets become unusable or unreliable because they 

don’t meet data quality objectives, the time spent 

collecting the information also becomes lost dollars. It 

is important to treat information as assets that a 

substantial investment was made to obtain. These 

information assets need to be protected and 

leveraged in order to realize a return on the 

investment and also lower costs of ownership. A 

strategy for how information is managed, so it is 

readily available, organized, and protected, is 

needed. 

Information System Selection 
Considerations 

Environmental information management systems can 

be used to manage a broad spectrum of 

environmental data that goes beyond CCR 

groundwater data. It is more cost effective to look for 

a system that can be leveraged across many media 

and information management workflows to capitalize 

on the investment.  It is recommended to investigate 

whether an organization already has a system in 

place that can be leveraged as an environmental 

information system or integrated with one.   

Today the system selected should include advanced 

mobile data collection tools for field data collection, 

integration with remote sensors, a robust data 

schema with data quality control checks and reports, 

and advanced data analytics and data visualization 

tools for presenting data.  It is recognized that 

technology already included in new systems under 

consideration may not meet all of the needs of a 

large facility or organization.  In this case, consider 

using components of more than one environmental 

information system software packag to cover the 

components of your environmental information 

management needs. 

Develop a Data Management Plan  

When implementing information management 

systems be sure to develop an overall Data 

Management Plan which governs the flow, storage, 

and use of information on the project.  This plan will 

document how information is collected and entered 

into the database and include standard database 

administration procedures of routine tasks and quality 

control processes needed to keep the database up to 

date, accessible, and technically and legally 

defensible.  The Data Management Plan will identify 

the roles and responsibilities of those on the project 

team so they can be held accountable, and defines 

the data quality objectives and how they are met.  

This plan provides the roadmap for how benefits and 

efficiencies are obtained through automation and 

accuracy through data quality control and 

completeness checks.  

A component of the Data Management Plan used to 

visualize the overall data workflows on a project is 

the data management workflow process diagram 

(Figure 2). This diagram provides a graphical 

representation of the roles on the project team, data 

and communication pathways on the project, and 

flow of information in order to achieve datasets and 

deliverables that provide the current status of the site 

and aide in decision making.   

The Data Management Plan workflow process 

includes Quality Assurance and Quality Control steps 

for incorporating field information synched with 
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laboratory analytical data that flows into the database 

and is output to various formats and data analysis 

reports.  These reports provide effective 

visualizations and representations of data to support 

decision making and release of information to the 

project team, upper management, and public. 

Value Added 

Power generators have found value and return on 

investment by having a centralized and standardized 

environmental information management system as 

part of their master data management program in 

three key areas:   

 Data Integrity 

 Data Ownership and Control 

 Efficiency and Cost Reduction  

Data Integrity: Under the CCR information 

management plan, the data are all centrally stored 

and backed up following Corporate Information 

Technology (IT) governance policies for data security 

and disaster recovery.  Having a data storage and 

backup retention plan ensures the data are secure 

and backed up regularly to prevent the loss of data in 

the event of a disaster or other database failure 

which would result in a tremendous loss of 

information assets and needed re-work. 

Confidential information is also kept secure by 

controlling access to project data based on user login 

permissions.  Depending on the project, some 

information is stored in a distinct database by client 

or facility and permissions are granted at the facility 

level so only the right people have access to the right 

data at the right time.  

Data Ownership and Control: Another key 

component of an effective information management 

system is the accessability of the data.  All members 

of the project team need to be able to view the data 

in a format that is easy to understand and extract the 

data for further evaluation.  Value and return on 

investment has been recognized by setting up 

multiple-user access to the single source of truth 

dataset.  This allows for internal (TRC) and external 

Figure 2 – Example Data Management Process 
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(CCR clients/power generators) team member 

access to effectively collaborate on a project. 

Efficiency and Cost Reduction: The level of effort 

and cost to assemble and evaluate data for 

resporting purposes has greatly been reduced by 

approaching the CCR client complaince obligations 

as as a program, rather than as individual tasks.  This 

information management strategy allows for more 

efficient data quality reviews and production of report 

tables to allow for quicker decision making based on 

what the data are saying.   

The standardization of these reports provides 

opportunities to optimize/automate across all CCR 

projects and efficiencies are realized by making an 

update to one report used by many projects.  A 

standard approach to data tabulation also improves 

quality control and reduces the overall chance for 

error.  Because of the standard processes and format 

the data are in, reports, charts, figures and other data 

work products are produced consistently across all 

CCR sites for a client. 

State and federal CCR regulations require a 

groundwater monitoring program, but there is a need 

to develop and understand the entire site conceptual 

model (CSM) for support of alternate source 

demonstrations (ASD’s) or nature and extent 

evaluations. For example: soil data may exist which 

would help with understanding naturally occurring 

metal concentrations; ash leachate testing results 

may be  available for comparison to groundwater 

testing results or perhaps corrective action is 

triggered and the need to perform a nature and 

extent analysis or assess a groundwater to surface 

water interface through porewater and surface water 

sampling is needed. Information such as soil 

lithology, stratification, and depth to bedrock, as well 

as groundwater monitoring well construction 

information including total depth and screen intervals 

can all be used for subsurface characterization 

needed to delineate affected groundwater.  There is 

tremendous value to having this data all in one place 

for developing and updating the CSM.   

EQuIS™ as a Data 
Management Tool 
The EQuIS™ (Environmental Quaility Information 

System) was selected as an integral component of 

CCR data management processes and workflows.  

EQuIS™ puts an emphasis on data quality controls, 

standards, and reports and also provides web based 

dashboards for data sharing across the entire project 

team.  EQuIS™ was also selected due to the volume 

of data that CCR monitoring generates and EQuIS™ 

has the ability to integrate with many other types of 

data across a facility. 

Data Integrity 

The return on investment related to Data Integrity 

using EQuIS™ as a component of the CCR 

Informaiton Management System is that EQuIS™ 

provides the one stop shop for all of the 

environmental data on the project.  From field and 

inspection data collected to management of analytical 

laboratory chemistry data and validation of these data 

through reporting and visualizing the data.    

The EQuIS™ database has table relationships built in 

that are checked and enforced when all data passes 

through the EQuIS™ Data Processor (EDP) which 

enforces the validity, uniqueness, and integrity of the 

data before it is committed to the database. Database 

checks can be configured to meet a rigorous 

checklist of data checks to be run automatically as 

part of the data loading workflow.  A rigorous 

checklist ensures quality data that does not take a lot 

of effort since once the list of data checks is created 

the process can be automated.  

A library of EQuIS™ reports are also used to 

efficiently check the data’s usability, quality, and 

compare data to regulatory screening limits so that 

alerts and notifications can be sent if there is an 

exceedance.  
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Data Control and Ownership  

Each project team member can efficiently complete 

their assigned tasks and responsibilities efficiently 

using multiple user interfaces such as:    

 Using the EQuIS™ Professional desktop for 

configuring the overall data management system.  

 Using the esri ArcGIS interface for producing the 

GIS maps, figures and spatial analysis,   

 Using the web-based EQuIS™ Enterprise 

Dashboards allows project managers, technical 

staff and clients to access charts, maps, and 

reports for performing statistical analysis on the 

data or other queries to answer a particular data 

question.  

Use Case 2:  EQuIS™ Enterprise Dashboards 

provide the entire project team access 24-hrs a day 

to allow for data review and interpretation during 

critical timeframes.  Dashboards are updated as soon 

as data are loaded to the database and can be 

customized with the appropriate data queries, figures, 

graphs and charts to support decision making 

throughout the life of a CCR unit. Enterprise websites 

allows access by the internal TRC project team as 

well as by clients. In one particular case,  a client 

heard late in the day on a Friday of a potential media 

inquiry and site visit on Monday. The client was able 

to log in to Enterprise to review the data over the 

weekend to be well prepared to answer questions 

Monday morning. Having the system in place 

reduced the need for a lot of back and forth 

interaction over the weekend to prepare for the site 

visit. 

Efficiency and Cost Reduction  

As mentioned above, the EDD format and EDP data 

checker, with standard data structures and 

definitions, automate many data QC checks saving 

time finding erroneous data and preventing it from 

loading to the database.  A library of standard reports 

have been automated using macro enabled Excel 

templates which programatticaly produce formatted 

data tables more efficiently.   

Using EQuIS™ Enterprise has improved and 

streamlined the way we look at the data on our CCR 

projects (Figure 3).  The information is visualized on 

trend charts allowing us to easily compare result 

values on historical trend lines and stay on top of 

areas of the site where there are exceedances. For 

each CCR site we have the statistically derived and 

federal and state limits in the database so they are 

compared on time series charts and notifications can 

be sent when there is an exceedance.  We can also 

glean more insight to what is going on looking at 

these types of visuals.  

Use Case 3: Data anomalies are readily identifed 

and actions to assess such anomalies are made 

sooner, whether it means circling back to the lab with 

questions regarding the results or to further assess a 

change in conditions through discussions with the 

owners/operators. With this information we can get 

back in the field and collect more samples or 

resample data sooner so results can be incorporated 

prior to reporting deadlines.  This was a key aspect of 

this data management system as Annual CCR 

Repors were prepared.   For sites in detection 

monitoring where SSIs were identified during a semi-

annual event, we were able to remobilize and collect 

verification samples.  These samples often did not 

confirm the SSI and the data was included in the 

Annual Report before posting to the public website. 

Additionally, having so many pre-programmed 

interfaces to third party software packages for data 

statistical analysis and subsurface 2D and 3D 

modelling makes the overall process more efficient. 

These tools are used for:  

 Mobile Data Solutions 

 Boring log and well construction details 

 Simple to complex sub-surface cross-sections 

 Statistial evaluation software/plots 

 3D visualizations 
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Figure 3 – Example Data EQuIS™ Dashboard charts. 
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Summary 
Groundwater monitoring programs established to 

comply with the Federal CCR Regulations generate a 

substantial amount of data.  The ability to quickly and 

effectively access, evaluate, and make decisions 

based upon the data collected are essential to a 

sucessful program implementation.  With a strategic 

information management plan projects can realize:  

 Complaince CCR reporting requirements 

 Efficiencies and cost savings can be achieved  

 Higher certainties of data quality are realized  

 Information assets are protected and leveraged  

 Data availability to the entire project team in a 

intuitive user-friendly format, and  

 An expandable platform that can include other 

environmental information and reporting.  

Establishing and implementing an information 

management strategy for CCR data management 

can bring value and return on investment to your 

projects.   
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