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PREFACE 
 
This guidance document was prepared by the New Mexico Produced Water 
Research Consortium (Consortium) to support of the New Mexico Environment 
Department by providing  a framework to be used by the Consortium to 
conduct project planning, testing, and evaluation efforts of pilot or field-scale 
produced water treatment technologies for fit-for-purpose applications outside 
the oil and gas sector.  The guidance is based on other pilot-testing and 
evaluation programs conducted by organizations such as the  Environmental 
Protection Agency, the Department of Energy, and federal agencies comprising 
the Federal Remediation Technologies Roundtable to assess the operational 
cost and performance of water and waste treatment technologies and their 
ability to meet state and federal standards for public and environmental 
protection and health and safety.  
 
The framework provides step-by-step guidance to technology developers on 
how the Consortium will 1) identify technologies for early-level research and 
development, and 2) for more mature technologies, establish pilot-scale 
demonstration project planning and approval requirements, demonstration 
testing and monitoring requirements, collection of technology operational cost 
and performance approaches, and conduct environmental risk and toxicology 
analyses to verify the effectiveness of the treatment technology application.   
 
Federal environmental technology evaluation programs that have utilized 
detailed pilot-scale, field demonstration testing and cost and performance 
evaluation  approaches, have been able to successfully facilitate and 
understanding of the operational performance of innovative technologies in 
large-scale, real-world applications, and help improve technology acceptance 
and commercialization.  The efforts and approach provided in this document 
utilizes approaches used successfully for pilot-testing and cost and 
performance evaluation by several federal agencies including the Departments 
of Energy and Defense, and the Environmental Protection Agency. 
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CHAPTER 1.  INTRODUCTION and BACKGROUND 

 
Introduction.  Oil and gas production also produce large volumes of water, 
with the ratio of water produced to oil produced commonly varying from 4 - 10 
barrels of produced water for each barrel (42 gallons per barrel) of oil, which 
varies by formation and basin across the U.S.  But as shown in Figure 1, oil and 
gas production occurs in many regions of the U.S., with as many as 21 billion 
bbls of produced water generated each year.  Around 80% of the produced 
water generated occurs in the Western part of the country (Dahm, 2014), 
including large volumes in the Permian Basin in west Texas and southeast New 
Mexico. 
 
The volume of produced water has increased significantly over the past two 
decades with the introduction and more common use of non-conventional oil 
and gas drilling, exploration, and production operations supported by the 
increased use of horizontal drilling and hydraulic fracturing.   
 

 
 

Figure 1.  U.S. Oil and Gas and Produced Water Production Areas (USGS, 2006). 

As shown in Figure 2, the deeper underground waters produced in oil and 
natural gas extraction areas are almost all brackish, with much of the produced 
water in the U.S. being even saltier than seawater. As shown in Figure 3, 
produced water also often contains high levels of other dissolved minerals such 
as naturally occurring radioactive materials (NORM), trace heavy metals and rare 
earth compounds, as well as trace levels of organics and petroleum 
hydrocarbons. Some of these minerals impact produced water treatment or 
pretreatment needs in various applications.   
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For example, boron levels above 2 ppm are not recommended for use in 
agricultural applications.  High levels of NORM and total organic carbon (TOC) 
are not recommended for surface water applications outside oil and gas. 
Therefore, because of the often high mineral and organic levels in produced 
water, for it to be used to supplement fresh water supplies or support many 
industrial applications, at least some level of treatment – including pre-
treatment, desalination, distillation, and post-treatment of the produced water 
is often required.  (Watson et al., 2003). Therefore, to make use of the large 
volumes of produced water available, the cost and performance evaluation of a 
wide range of treatment technologies and approaches is needed to assure the 
treated produced water is protective of human and environmental health and 
safety. 

 
 

Figure 2.  Brackish Ground Water Resources of the U.S. (USGS, 2003).  
 
 



 
 

8  REVISION 0: 6/01/2021 
 

 
 
Figure 3.  Example of Common Produced Water Constituents and Concentrations 

(USGS).  
 
Consortium Research and Development Focus. The New Mexico Produced 
Water Research Consortium (Consortium) was established to improve the 
science and technology associated with the treatment and use of produced 
water for uses outside the oil and gas sector and to make sure the use of 
treated produced water is protective of human health and the environment.  In 
the role of supporting research to identify and develop new and innovative 
produced water treatment and reuse technologies, the Consortium has 
established an integrated technology research, development, and 
demonstration program as highlighted in Figure 4.   This is a common 
approach that often leads to accelerated acceptance and commercialization of 
new technologies.  
    
 
 
 
 

 
Figure 4.  Consortium Technology Research and Development Phases. 

 
Common sequential efforts include: 

• Basic and applied research in modeling and analysis of a range of new 
technologies, materials, and processes, 
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• Bench-scale and laboratory-scale prototype technology development and 
assessment, 

• Larger-scale pilot-system innovative technology demonstration and 
testing, and 

• Large-scale innovative technology operational testing to collect cost and 
performance data on system-level operations to verify the effectiveness of 
new and emerging technologies and their applicability. 
 

The intent of the Consortium research approach is to assess and place 
technologies in the right research and development category, and assure that 
the appropriate information and treatment data is collected to enable a 
technology to advance to the next phase.   
 
Consortium Technology and Research Areas of Interest.  The focus of the 
research, development and demonstration efforts by the Consortium will 
include: 

• Processes and technologies that help reduce or eliminate the use of 
fresh water in oil and gas operations,  

• Processes and technologies that cost-effectively create new water 
supplies that can be safely used to supplement existing fresh water 
resources,  

• Processes and technologies that cost-effectively reduce produced water 
disposal issues and challenges,  

• Process and technologies that can cost-effectively and safely create new 
chemical and mineral recovery opportunities,  and  

• Process, technologies, and approaches that cost-effectively support the 
safe use of treated produced water for municipal or industrial 
applications, which could support improved energy, industrial, and 
economic development opportunities in New Mexico. 

 
This will provide the Consortium and New Mexico with a broad produced water 
treatment research and development portfolio of innovative technologies and 
processes focused on reducing fresh water use in the oil and gas sector and 
creating economic opportunities for the use of treated produced water in New 
Mexico. 
 
Consortium Treatment Technology Review.  Following any request for 
proposals (RFP) for produced water treatment technology ideas or concepts, the 
Consortium will conduct an initial assessment of each technology to assess 
current technical maturity, available cost and performance data in cooperation 
with the New Mexico Environment Department, academia, and state and 
regional stakeholders.  This will include a comprehensive assessment of 
potential public, environmental, health, and safety risks for fit-for-purpose 
applications and expected operational cost and performance benefits.  
Depending on the review, the technology or process will be ranked for 



 
 

10  REVISION 0: 6/01/2021 
 

placement in either a research, development, or large-scale pilot demonstration 
project.  
 
Consortium Research, Testing, and Evaluation Selection.  A description of 
the basic and applied research, modeling, and analysis data needed by the 
Consortium to review and initiate planning efforts for larger-scale pilot 
demonstrations are presented in Chapter 2.  If that information is not yet 
available for a given technology, then the Consortium will work with the 
technology vendor to establish additional research and development testing 
and evaluation needed to get that technology to pilot-scale testing and 
evaluation. 
 
Chapter 3 provides a discussion of several successful pilot-demonstration 
approaches used for environmental remediation and innovative treatment and 
restoration technology assessment, and cost and performance verification.  
These are all federal programs that have successfully conducted large field 
demonstrations of innovative technologies that needed to address public health 
and safety challenges and address cost and performance needs.  The 
challenges and approaches used are similar to the same issues the Consortium 
and NMED will want to address during pilot demonstrations related to the 
health and safety and cost and performance issues of produced water treatment 
and use. Chapter 3 discusses the approaches that will be used by the 
Consortium, based on existing federal and national treatment technology pilot-
testing programs, and provides a step-by step process for 1) developing 
treatment and application pilot-demonstration projects, 2) planning and 
conducting demonstration projects, 3) evaluating operational cost and 
performance information, and 4) developing associated cost and performance 
evaluation reports. 
 
Chapters, 4, 5, and 6 discuss in detail the information that will be needed by 
the Consortium to approve each step of the pilot-demonstration process from 
pre-planning, planning, demonstration and operation, through cost and 
performance evaluation and verification, and reporting of results.     
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CHAPTER 2.  RESEARCH and DEMONSTRATION REVIEW  

As noted in Chapter 1, the Consortium will help support projects and research 
to fill current science and technology gaps associated with the cost-effective 
treatment and safe use of produced water for fit-for-purpose applications 
outside the oil and gas sector. This will be supported by, 1) evaluating and 
conducting basic or advanced research and development efforts on new 
technologies and innovations, and 2) supporting technology vendors in 
conducting pilot demonstrations of more mature technologies and assessing 
field-scale cost, performance, and public health and safety impacts.  This 
Chapter addresses the Consortium approach for evaluating technology research 
and development, as well as pre-planning efforts needed for pilot and field-
scale demonstrations.  
 
While the Consortium will support different levels of research and development, 
it is important to note that before pilot demonstrations are accepted, 
preliminary laboratory and bench-scale research and development data will be 
required as noted in Chapter 1.  As shown in Figure 5 below, both basic and 
applied research data is needed to show overall efficacy and viability of the 
success of a technology.  Basic and applied research and bench-scale data does 
not have to be collected by the Consortium.  It could be created through other 
academic, industrial, federal laboratory, or commercial efforts.  
 
All the major environmental treatment technology demonstration programs 
discussed in Chapter 3, require initial laboratory and bench-scale test data 
before a large field-scale  pilot demonstration or field application of a 
technology is considered. Therefore, if a produced water technology is going to 
be approved for use outside the oil and gas sector in New Mexico, and likely 
other states, it will be important that basic and applied research, testing, and 
data collection be available or be collected on the appropriate analytical 
constituent data and cost and performance data needed to support the use of a 
technology in a field application.   

 
 

Figure 5.  Consortium Research and Pilot-Demonstration Review. 
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Basic and Applied Research Review. To accomplish this, the Consortium has 
established a process to evaluate and validate laboratory and bench-scale 
treatment studies.  As part of this approach the Consortium: 

• Has established a clearing house for innovative treatment technologies, 
processes, or approaches to be submitted by technology developers, 
owners, vendors, or users for consideration and review.  This provides 
the Consortium an “expression of interest” and makes sure that 
appropriate technologies and research is continually tracked, 

• Will release a Requests for Proposals (RFPs) at least annually, to evaluate 
produced water treatment research and demonstration proposals, 
specifically including all technologies that have provided an “expression 
of interest”.   RFPs can be submitted by technology developers, owners, 
vendors, or technology users. 

• Utilize Consortium management and members and other selected 
independent third-party reviewers to evaluate proposals for technology 
maturity, does current data support moving into consideration of field-
scale and pilot-demonstrations, cost and schedule, proposed application, 
and proposed approach, and 

• Identify and rank technologies for Consortium research support and 
technologies ready for Consortium support for pilot-demonstration pre-
planning.  

 
The Consortium Technology Clearinghouse is coordinated by the Consortium 
Fellows. A technology vendor, owner, or user can be placed on the list by 
contacting the Consortium Fellows and providing preliminary background 
information on the technology.  The Consortium Fellows will work with NMSU 
and NMED to coordinate a broad independent technical review committee of 
Consortium and other technical reviewers from academia, research labs, 
government agencies, and related fields to review all RFP proposals.  Reviewers 
will be required to sign a Conflict of Interest (COI) form and a Non-Disclosure 
Agreement (NDA). The established technical review team will review and rank 
technologies or approaches that need further research and technical data, as 
well as rank technologies ready for pilot demonstration.   
 
Pilot Demonstration Review and Approval.   Pilot demonstrations are often 
extensive and expensive efforts, especially with the level of monitoring and 
testing needed to provide cost and performance data and to make sure public 
and environmental health and safety requirements are met.  Therefore it is 
imperative that responders to the RFPs address some of the planning activities 
identified in Chapter 3, including a preliminary demonstration plan, operational 
team, testing and analysis plan, and good cost and performance data.  These 
will be important factors in enabling pilot demonstration projects to be 
approved and allowed to move forward.  Additional ranking criteria will include 
expected treatment project costs, schedule, applicability, ease of replication, 
and environmental and public health impact.  The results of the review will be 
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provided to the Government Advisory Board for final review and approval of 
Consortium support for either additional research or for pilot demonstrations.  
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CHAPTER 3.  PILOT DEMONSTRATION PROCESS  
 
The Consortium Pilot Demonstration and technology verification process 
approach is based on a series of national environmental technology 
remediation and verification programs established in the late 1990’s and early 
2000’s to move innovative treatment technologies into routine use and 
accelerate full-scale applications of emerging new technologies. These include 
four major national environmental field-scale technology evaluation programs 
including: 
 

• EPA’s Superfund Innovative Technology Evaluation (SITE) Program - 
established to work with state and federal regulatory agencies and 
technology providers to identify the cost and performance of innovative 
soil and water treatment and remediation technologies in large-scale 
applications, designed to collect operational performance and cost data 
at full-scale to help reduce both regulatory and operational risks, 
accelerate acceptance, and promote their use (EPA, 2003). 
 

• The Federal Remediation Technology Roundtable (FRTR) a consortium 
established in 1995 to coordinate federal agency use and collection of 
data to establish standardized technology cost and performance 
comparisons.  Their efforts were published in an often used report for 
federal environmental remediation projects, “Guide to Documenting and 
Managing Cost and Performance Information for Remediation Projects”, 
EPA 542-B-98-007, October 1998 (EPA, 1998). 
  

• DOE’s Innovative Treatment Remediation Demonstration (ITRD) Program - 
established in 1994 to work with state and federal regulators, DOE and 
EPA laboratories, the EPA Site Program, to utilize the FRTR approach with 
innovative technology providers, utilizing DOE sites to collect 
independent third-party evaluations of operational cost and performance 
data of large-scale demonstrations of innovative treatment and 
remediation technologies (DOE, 1998).  It had a similar focus of reducing 
regulatory and operational risks and accelerating acceptance and use of 
innovative waste treatment and environmental remediation technologies. 
 

• EPA’s Environmental Technology Verification (ETV) Program - established 
to utilize independent third parties, such as national laboratories and 
technical associations, to conduct full-scale, field operations and evaluate 
and verify the operational cost and performance of environmental 
monitoring, site characterization, and hazardous waste treatment 
technologies.  With successful completion, the EPA provides a 
performance certification for the conditions tested, helping to accelerate 
the acceptance and use of the tested technologies (EPA, 1996).   
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Consortium Pilot Demonstration Process: Borrowing from these successful 
innovative, large-scale, treatment technology testing and evaluation programs, 
the Consortium has established a similar technology review, selection, 
planning, demonstration, and verification process for pilot demonstrations of 
produced water treatment and application technologies.  As suggested in these 
related initiatives, the Consortium has prepared this guidance manual to 
provide technology developers and technology implementers with a step-by-
step process that includes data required in each step to prepare produced water 
pilot demonstration project, demonstration, and technology cost and 
performance verification plans.  The identified demonstration and verification 
process provide technology developers and demonstration coordinators with a 
clearly defined technology testing, sampling, and verification pathway - from 
planning, to pilot testing and demonstration, data collection and analysis, risk 
evaluation, and finally technology cost and performance evaluation and 
verification.  The process was established to assure technical and 
environmental issues are addressed in order to help facilitate regulatory 
approval.   
 
The pilot demonstration review and operation process is shown in Figure 6, and 
identifies for pilot demonstration developers the information needed for each 
of the three phases of a pilot project, specifically: 

o Development, review, and approval of a demonstration plans highlighting 
operations and testing, data collection and monitoring, and performance 
assessment. 

o Demonstration of technology operational performance via introduction of 
variables, documentation of system performance, conduct of sampling 
and analysis, and 

o Evaluation of technology performance and effectiveness, along with 
process operations and cost assessment, and other overall 
considerations, as appropriate. 

 
General elements of these three phases of pilot demonstrations are highlighted 
below, with indications of the level of detail and background information 
needed to move forward. 
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Figure 6.  Pilot-demonstration Process and Requirements. 

 
Each of the following Chapters provides more detail on each of the pilot-
demonstration steps and associated processes to move from creating 
laboratory and bench-scale testing and demonstration data that is at an 
appropriate scale to suggest a potential accelerated testing and evaluation 
pathway all the way to a successful pilot-scale demonstration.  This is extremely 
important since large-scale demonstrations can be expensive, and therefore 
opportunities for large demonstrations are limited and they must be designed 
and coordinated carefully and efficiently to maximize pilot-scale testing and 
demonstration opportunities and maximize associated national impacts.  The 
Consortium will support the pilot demonstration by providing 3rd party review of 
the project planning, demonstration planning and operations, and provide a 
performance validation report to facilitate regulatory review and approval. 
 
The detailed guidance provided in the following Chapters is to assure that 
appropriate research and development data are collected, that pilot operations 
are appropriately designed, that data quality assurance approaches are utilized, 
and that the health, safety, regulatory, and  environmental risks and concerns 
related to the pilot demonstrations are appropriately and adequately addressed 
prior to project implementation and pilot testing.  Finally, the process assures 
that the cost and performance data collected will be valuable and appropriate, 
and will be able to be utilized to provide verification of technology performance 
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and cost. The process also assures that the information collected delivers 
enough information to provide a commercially viable pathway for use and 
acceptance of the technology and the ability to utilize it across different basins, 
regions, and states.  
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CHAPTER 4.  PILOT DEMONSTRATION PLANNING 
 
The purpose of the Pilot Demonstration Planning Phase efforts is to provide a 
structured project planning and operation plan including what variables in the 
demonstration effort may be held constant, varied, and 
established/tested/analyzed/recorded. It is designed to help encourage 
demonstration proponents to establish a technically rigorous demonstration 
plan and approach that effectively addresses existing science and technology 
gaps and will provide high quality data and information to rapidly validate 
innovative produced water treatment technologies/approaches and bring these 
to commercial readiness.   
 
Pilot Planning Document.  As noted in Figure 6, a brief Pilot Planning 
Document must be submitted as part of the project proposal including general 
experimental design and purpose, technology operation and discussion, 
proposed site selection, presentation of existing experimental data, cost and 
schedule expectations, preliminary sampling and analysis plans, SOPs, health 
and safety, and environmental and public health and risk information and 
mitigation plans.  All the planning elements should be briefly but thoroughly 
addressed in an approximately 2-page overview and 10-20-page Pilot Planning 
Document that will be shared with reviewers from the Consortium review and 
evaluation team.  Additional appendices and supporting information can be 
included as necessary.   
 
The Pilot Planning Document should provide the independent technical review 
team with enough information and data to assure them that the pilot project 
presented has been well thought out, addresses existing science and 
technology gaps and potential confounding aspects, can be conducted safely 
and in a way that is protective of public and environmental health and safety.  
Additionally some consideration of replicability and use across the region 
should be mentioned.  
 
The Pilot Planning Document should include a general discussion of the 
following major items.   
  

• Experimental Design 
o A short paragraph or paragraphs of the general purpose and 

benefits of the proposed technology pilot test and/or use 
application.  Experimental design should include a succinct 
statement of the relationships to be tested, what characteristics or 
conditions will be tested or varied, by how much and within what 
range (and why); the means of establishing baseline and 
experimental parameters, the data to be collected and analyzed 
and what the analyses will contribute to the assessment. 
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o General applicability of the approach and safeguards to protect the 
environment during the testing and evaluation should be included.  
The discussions should address how the pilot demonstration will 
help address current science and technical gaps in produced water 
use and applications. 
  

• Site Selection 
o Provide a short discussion of the identified site with an overall site 

plan and discussion of location benefits, and efforts to minimize 
public and environmental impact. Include information on 
mobilization & demobilization planning/schedule, site energy 
requirements and availability, availability of other utilities (e.g., 
sewer connections), waste management plans, produced (?) water 
availability, etc. 

 
• Sampling and Analysis Plan 

o Provide a short summary of the type of sampling and analysis 
(analytes, sampling frequency, sampling locations, approach etc.) 
needed for effective evaluation of operational performance 
(consistent with the experimental design), laboratories used for 
sample analysis, verification sampling, data quality assurance 
approach, and experimental methods. 
 

• Identify Performance Goals 
o Discuss expected cost and performance goals of the technology or 

project.  Data should be normalized in terms of $/bbl, $/1000 gal, 
$/acre, bbl/day, gal/day, chemical use (e.g., gram or lbs/kgal), 
energy consumption (kWh/kgal), etc., as well as seasonal variability 
challenges.  Identify how ranges in cost of treatment or use goals 
would change based on changes in produced water volume or 
quality. 
 

• Process Flow 
o Provide a general process flow sheet of mass, energy, chemicals, 

and wastes treated, generated, or consumed.  A general water, 
chemical, and energy summary should be provided. 
   

• SOP 
o Provide a discussion of the expected operating procedures, process 

control and monitoring, and emergency and safety monitoring and 
override sensors and controls.  Also provide information on your 
emergency response plans (including spill prevention and 
secondary containment needs, if any). 
 

• Cost and Schedule 
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o Provide a brief description of expected pilot operations, an 
explanation of duration, and expected operational costs, and 
funding available or needed.  Include mobilization, demobilization, 
construction, infrastructure, chemicals, consumable, labor and 
manpower, energy, etc. 

 
• Data Management Plan 

o Provide a brief discussion or table of all demonstration data 
collection, data management, and data delivery expected to the 
TSC team for review and evaluation. 

 
• Residual and Environmental Risk Plan 

o Provide an overview of waste generation and disposal (outside 
normal operations, in the case of piloting at an established 
operating facility), associated costs, and impacts to public and 
potential environmental risks. Include cost of analysis and disposal 
as well as any regulatory notification or permitting required 

o Provide an overview of hazardous air pollutants generation, 
treatment, and disposal, associated costs, and full-scale costs and 
impacts to public and potential environmental risks.  
 

• 3rd Party Review Coordination 
o Provide information on coordinating independent 3rd party technical 

and regulatory review, how you would work with them, data to be 
provided, and operation stoppage criteria. 
 

• Summary of Operational Data 
o Summarize information on existing laboratory and demonstration 

scale data, other pilot-scale operations conducted, etc. This will be 
used to screen projects and technologies, so past and recent data 
collection should be included for review.   

 
The  independent technical review team will work with the GAB to finalize the 
demonstration planning review and coordinate feedback, request for changes, 
and/or approval.  
 
It is expected that the Pilot Planning Document will be updated by addressing 
comments from the TSC review committee and used to create a more detailed 
Pilot Demonstration Test Plan, as discussed in Chapter 5.   
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CHAPTER 5.  PILOT DEMONSTRATION TEST PLAN 

 
The purpose of the Pilot Demonstration Test Plan is to describe the procedures 
that will be used to conduct the pilot operations and verify system performance 
and overall project cost and benefits.  The test plan should incorporate the 
QA/QC elements needed to provide data of appropriate quality sufficient to 
reach a defensible position regarding the technology and system cost and 
performance.  The focus on the data collection is to provide data of sufficient 
quality to enable industry to make a judgement about the application of the 
technology or system under similar conditions to those encountered in the pilot 
demonstration, and provide enough information to understand the potential for 
other fit-for-purpose applications. 
 
Pilot Demonstration Test Plan.  A noted in Figure 6,  the Pilot Demonstration 
Test Plan must include detailed information on several elements including; 
Process Operation, Sample and Data Collection, Sample and Data Analysis 
QA/QC, 3rd party analysis and review, process energy and mass balance, photo-
documentation,  operational cost data collection utilizing approaches 
suggested by the Federal Remediation Technologies Roundtable and approved 
by the technical review team, on implementation – including operations and 
maintenance costs for personnel, chemicals, energy, sampling, etc., expected 
operational schedule, waste generation and management, treated water quality 
monitoring and analysis, assessment of public health and environment impact 
and risk relative to NMED and Consortium water treatment guidelines, and 
operational reliability of the system.  
 
All these elements need to be adequately addressed in an approximately 25-40-
page Pilot Demonstration Test Plan that will be shared with reviewers from 
the Consortium review and evaluation team. The Pilot Demonstration Test 
Plan can utilize the Pilot Planning Document as a basis and provide the review 
team with additional detail on the operations and conduct of the pilot 
demonstration.  Enough information and data is needed to assure the 
reviewers, including NMED, that the pilot demonstration will operate smoothly, 
can be conducted safely in a way that is protective of public and environmental 
health and safety, has an emergency response and operation plan, and the 
sampling plan and sample QA/QC plan is sound.  Information on the 
operational data, down time, energy, etc., must be collected to provide 
adequate information on O&M challenges, costs, etc., of the technology.   
 
Pilot Demonstration Test Plan Elements.  The Pilot Demonstration Test Plan 
should include at a minimum discussion of the following items.   
  

• Process Operation 
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o Detailed process flow sheet with sampling locations, process 
control, start-up schedule and approach, operational schedule, 
expected operational throughput and flowrate, etc. 
 

• Sample and Data Collection 
o Detail on sample collection locations, expected data output format, 

typical operational data sheets/s collected including operational 
performance, reason for the sampling, number of sampling events, 
archiving of data. 
 

• Sample and Data Analysis QA/QC 
o Approved QA/QC plan, third party analysis, etc. 

 
• 3rd party analysis and review 

o How 3rd party will review data, onsite access, summary reports to 
reviewers, etc. 
 

• Energy, process mass balance 
o How these elements will be recorded, how often, sample data 

collection sheets 
 

• Photo-documentation 
o Expected photo/video information, access to photos/videos, photo 

documentation of operations, schedule of photo documentation 
  

• Cost of manpower, chemicals, energy, sampling, etc. 
o Data to be collected, data display format, example tables for cost 

analysis,  templates, to be used such as FRTR, or ITRD basis 
 

• Schedule & O/M Performance 
o Collection of daily schedules of intended vs actual operations 
o Listing of downtimes and reasons for variances  

 
• Emergency Response Plan 

o Emergency shutdown plan, emergency services, personnel training, 
site safety requirements, safety officer, etc. 

 
Once this plan has preliminary approval from the independent technical review 
team, the pilot demonstration and construction will be provided to the GAB for 
approval.  Pilot demonstration operations can be initiated once the plan 
receives final approval from the technical review team and the GAB.  
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CHAPTER 6.  DEMONSTRATION COST and PERFORMANCE EVALUATION 

The Consortium’s pilot demonstration efforts are designed to be an operational 
testing and evaluation program to assist New Mexico environmental and natural 
resources agencies in identifying and evaluating innovative technologies and 
systems that can support the treatment and use of produced water from oil and 
gas operations outside the oil and gas sector for fit-for-purpose uses.  This is a 
recent national strategy and therefore there is currently limited large-scale cost 
and performance information available for many innovative emerging 
technologies and potential application in New Mexico and the western US.   
 
Therefore, the Consortium’s efforts are focused on working with the 
demonstration project to reduce many of the classic barriers to the acceptance 
and use of new technologies and approaches by involving government, 
industry, academia, and regulatory agencies in the operation, assessment, 
evaluation, and verification of innovative treatment technology operational cost 
and performance data. 
 
Cost and Performance Evaluation. By design, the information required and 
approved in both the Pilot Planning Document and the Pilot Demonstration 
Test Plan require all the testing operational testing information needed to 
accurately prepare a Cost and Performance Evaluation Report of the system 
operation and performance of the identified treatment technology for the use 
and application identified.  This allows the Consortium independent technical 
review team to work with the technology provider during a demonstration 
project to assess the collected data and provide an unbiased assessment of the 
pilot technology performance and costs.   
 
This provides the technology provider and regulatory agencies with a fact-based 
assessment of the technology performance relative to technical and engineering 
goals and objectives and public and environmental health and safety impacts. 
This approach has been used successfully in the EPA Environmental Technology 
Verification Program and other federal programs to enable vendors to use the 
evaluation report and an association verification letter in getting regulatory 
approval and acceptance for use in other large-scale commercial projects.    
 
The Cost and Performance Evaluation Report will be prepared by the 
Consortium identified technical independent 3rd party review team.  The report 
will be a short summary technical report of 20-40 pages, with a supporting 
Technology Testing Data Report from the demonstration testing.  The Cost 
and Performance Evaluation Report will  include the following sections: 
   

• Foreword 
• Summary 

  
• Site Information 
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o Identifying Information and Location map 
o Site Background 
o Site History 
o Produced Water, Treatment, and Demonstration Application 

Characteristics 
o Project, Site, and Technology Contacts 

 
• Technology Description 

o Fundamental Science and Expected Benefits 
o Technology Advantages 
o Technology Limitations 
o Summary of Results of Basic and Advanced Research testing results 
o Pilot System Description – pictures, schematics, cross-sections, 

videos, modeling, analysis 
o Treatment and pilot system schematic and operation 
o Key pilot design criteria 
o Operating parameters 

 
• Treatment System or Application Performance 

o Demonstration Objectives and Approach 
o Performance Evaluation Criteria 
o Identified Performance Goals and Objectives 
o Performance Summary – data tables, charts, figures, 

• Show for each performance evaluation criteria and goals and 
objectives 

• Provide summary table of performance  
 

• Treatment System or Application Cost 
o Cost breakdown structure per the FRTR 
o Demonstration normalized costs 
o Full-scale normalized costs – estimated 

 
• Regulatory/Institutional Issues 

o Risk monitoring results 
o Risk analysis results 
o Identified challenges and remediation issues 

 
• Observations and Lessons Learned 

o Performance observations and lessons learned 
o Cost Observations and Lessons Learned 
o Summary  

 
• Consortium Validation and/or Verification Letters 

o Consortium Letter 
o Regulatory agency letters 
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These reports are designed so that they can be read in a few hours and provide 
interested industry, regulatory, and commercial user groups with the high-level 
summary information needed to quickly understand the benefits, liabilities, and 
opportunities of the treatment technology for produced water treatment and 
reuse and potential applications.  The supporting Technology Testing Data 
Report will include all the technical data  generated and prepared as identified 
in the Pilot Demonstration Test Plan.
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