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DEMONSTRATION PLAN GUIDANCE
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OVERVIEW

A Demonstration Plan is a requirement of all Environmental Security Technology Certification Program (ESTCP) projects. This plan is reviewed and must be approved by ESTCP. The Demonstration Plan should state what the demonstration will attempt to prove, what the criteria are for success, how it will be conducted, and what measurements will be made to determine success. It should ensure that pertinent and reliable data are collected during the demonstration.
This document provides guidance for writing Demonstration Plans for projects that receive funding under the ESTCP Munitions Response focus area. Demonstrators should submit a draft plan at least two months prior to or significant demonstration activities to allow for review, comment, and revisions to be completed before work begins. ESTCP recognizes that minor changes to the Demonstration Plan may occur in the field. In the event of substantial changes to the Demonstration Plan that occur after approval, Principal Investigators must notify the ESTCP Program Manager immediately.

The guidance provided here is general and all elements may not apply to all ESTCP Munitions Response projects. It will be the responsibility of each demonstrator, with the concurrence of ESTCP to decide what is most appropriate, and to what degree, for his or her site and technology. 

For projects involving multiple demonstration sites, separate Demonstration Plans or portions thereof may be required. If two or more sites are being used for the demonstration without significant differences in the experimental design, the second and subsequent sites may require only an addendum to the main plan describing the site-specific conditions. If the additional sites require different experimental designs, then a full Demonstration Plan will be required for each site.

The guidance provided in this document is designed to ensure that the project management and technical execution of the demonstration are consistent with ESTCP standards. Adherence to this guidance document will help to provide a consistent demonstration methodology and data set, which will facilitate end-user review and evaluation. 
Format
Although Demonstration Plans are working documents and not intended for publication, they are required deliverables. As such, ESTCP expects them to be professionally written and properly edited. The following general formatting parameters are recommended:

	Cover
	Use the cover of this document as a template; include the ESTCP project name and number, your organization’s project number (if applicable), date (month/year), document version number, and the researcher(s) name(s) and organization.

	Font
	Times New Roman proportional font

	Cover Main Title
	26 pt, bold, flush right

	Cover Title
	18 pt, bold, flush right

	Section headings
	14 pt, bold, flush left

	Subsection headings
	12 pt, bold, flush left

	Text
	12 pt

	Margins
	1" top, left, right, bottom

	Page numbering
	Bottom center

Cover page: none

Front matter: i, ii, iii, iv…

Body of document: 1, 2, 3, 4…

	Word processing software
	Use either Microsoft Word or provide a PDF document

	Figures, tables, and photographs
	Insert in the document on the same or first page following the first reference. Liberal use is highly recommended.


How to Submit a Draft Demonstration Plan

Demonstration Plans must be submitted to the ESTCP Support Office using one of the methods indicated below:

· For files that are 100MB or less: Submit the report in SEMS 2.0 (https://sems2.serdp-estcp.org). Follow the instructions below for uploading your document:

· From the project dashboard, click “Overview & Plan” in the left-hand panel, then click “Project Plan”.

· Scroll down to the document milestone and click “Upload” in the milestone box.

· Select the file you would like to upload and click the “Upload” button.

· Click “Submit” in the bottom right corner of the milestone box.

· For files larger than 100MB: Contact serdp-estcp.documents@noblis.org to receive an email with the web link that will allow access to the system to upload your file(s). Please make sure you include the project number and the title(s) of the document(s) to allow identification of your files. 

	Please do not submit reports directly to the ESTCP Program Manager.
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Cover Page
Using the cover page provided in the Word version of this guidance document and also available at https://serdp-estcp.org/Investigator-Resources/ESTCP-Resources/Demonstration-Plans, include the Demonstration title, ESTCP project number, your organization’s project number (if applicable), date (month/year), document version number, and the researcher(s) name(s) and organization.

Front Matter

Provide a Table of Contents and lists of Acronyms, Figures, and Tables.

1.0
INTRODUCTION

This section is intended to provide a general overview of the project for those reviewers not familiar with the original project proposal. Specific subsections as described below should be included in this section.

1.1
BACKGROUND

Describe the environmental problem addressed and its impact on the Department of Defense (DoD). Briefly describe the technology being demonstrated and its potential benefit compared to conventional practices and alternatives.

1.2
OBJECTIVE OF THE DEMONSTRATION

Describe the overarching objective(s) of the demonstration, such as to validate the technology in a controlled test site, in the field at a live site, or to transfer the technology to an end user. 
1.3
REGULATORY DRIVERS

State the existing or anticipated federal, state, or local regulations, or DoD directives that have resulted in a need for this innovative technology or that will be relevant to its acceptance and use.

2.0
TECHNOLOGY

This section is intended to provide an overview of the technology to be demonstrated. Reference to existing papers and reports is highly encouraged.
2.1
TECHNOLOGY DESCRIPTION

· Describe the technology in sufficient detail to provide an accurate and factual understanding of its theory, functionality, and operation.

· Provide an overall schematic for the technology. 
· Provide a chronological summary of the development of the technology to date.

2.2
ADVANTAGES AND LIMITATIONS OF THE TECHNOLOGY

State the advantages and limitations of the technology and compare these with the advantages and limitations of alternative technologies. Name any prominent alternative technologies.

3.0
PERFORMANCE OBJECTIVES

The performance objectives are a critical component of the Demonstration Plan. They provide the basis for evaluating the performance and costs of the technology. Performance objectives are the primary criteria established by the investigator for evaluating the innovative technology. Meeting these performance objectives is essential for successful demonstration and validation of the technology.

Performance objectives may be qualitative or quantitative and should be summarized in Table 1. A sample is provided and it should be modified to include all relevant objectives for each demonstration. The objectives should include, but are not limited to, such things as probability of detection, false alarm rate, and production rate. Section 5.0 will require specification of the methods for collecting and analyzing these data.

Table 1.  Performance Objectives

[SAMPLE ONLY-Performance objectives must be specific to the technology being demonstrated.]
	Performance Objective
	Metric
	Data Required
	Success Criteria

	Quantitative Performance Objectives

	Detection of all munitions of interest
	Percent detected of seeded items
	· Location of seeded Items

·  Prioritized dig list
	Pd=0.98

	Reduction of false alarms
	Number of false targets eliminated at a specified confidence level
	· Prioritized dig list with probabilities 

· Validation data for 500 selected targets
	Reduction of false alarms by >40%

	Location accuracy
	Average error and standard deviation in northing and easting for seed items
	· Location of seed items Surveyed to accuracy of 1 cm

· Estimated location from analysis of geophysics data
	N and E <0.02 m

N andE <0.10 m

	Production rate
	Number of acres of data collection per day

Time required to analyze each target
	· Log of field work and data analysis time accurate to 15 minutes
	Survey: 15 acres per day

Analysis time: <5 minutes per target

	Qualitative Performance Objectives

	Ease of use
	
	· Feedback from technician on usability of technology and time required
	


The following information should be included in the detailed description of each performance objective:

· A full explanation of the objective

· The metric that will be used to assess whether the objective was met

· The data required to calculate the metric

· The criteria that will constitute success.
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Equivalent subsections should be provided for each quantitative performance objective. Where related performance objectives have similar data acquisition needs, reference can be made to earlier sections rather than repeating information.

4.0
SITE DESCRIPTION

This section should provide a concise summary of the selected site(s) and should include all site information that is relevant to the demonstration. Specific subsections below are intended to capture relevant information; however, please include other site information that has immediate bearing on the demonstration.

If a Site Selection Memorandum has been prepared as part of this project, the Site Selection Memorandum may be attached as an appendix and referenced here instead of repeating the information. Please ensure that all relevant information listed below was provided in the Site Selection Memorandum.

4.1
SITE SELECTION

Indicate the site that was selected for the technology demonstration. Describe the criteria and requirements used in selecting the test site(s). Discuss how they relate to the technology. For example, does the test site provide representative challenges, maximum likelihood of success, have good existing infrastructure, or have regulatory interest. Provide a map showing the location of the site where the technology demonstration will take place.

4.2
SITE HISTORY

Describe the history of operations at the test site(s), focused on known munitions use. Describe any existing conditions that may impact the demonstration. Provide references to existing documentation such Archives Search Reports if appropriate.

4.3
SITE GEOLOGY

Provide information on site geology that is relevant for the technology demonstration.

4.4
MUNITIONS CONTAMINATION

Provide a summary of what is known about the munitions contamination on the site. Include site maps and/or tables illustrating the extent and distribution. Indicate the munitions types that are known or suspected to be present. Identify the source of the data that were used. 
5.0
TEST DESIGN

This section provides the detailed description of the field test that will address the performance objectives described in Section 3.0. Throughout this section, all adjustable parameters regarding field procedures, equipment settings, and data to be recorded should be specified. In the event that a parameter or parameters cannot be specified prior to deployment, the criteria for setting that parameter in the field should be outlined. A separate memorandum may be required after deployment to document in detail how and what parameters were established. Descriptions here should be sufficiently detailed that a technician or engineer can use this section to conduct the demonstration in the field. For demonstrations that use existing data sets, this section should provide an overview of how the data was acquired and may reference existing documents if appropriate. The example outline below is appropriate for projects demonstrating detection and discrimination technologies. Appropriate sections should be developed for other types of technologies.

5.1
CONCEPTUAL EXPERIMENTAL DESIGN

Provide a broad overview of the experimental design of the field test to be used to evaluate the technology. Discuss the major elements of the demonstration, how they relate to one another, and identify the key aspects of the overall approach that must be specified for successful evaluation of the technology. Provide a Gantt chart that shows the schedule for each phase of testing and how the various phases are related. Identify any decision points on this chart. Specific details should be provided in the following sections.

5.2
SITE PREPARATION

Describe any activities that will be undertaken for site preparation. These may include installation of survey markers, vegetation removal, surface clearance, and the like. If blind seeded targets are to be used, describe the procedure that will be used to emplace the targets and protect the truth data from the performers and reference appropriate documents. 
5.3
SYSTEM SPECIFICATION

Describe the overall system, including a section for each component part such as the sensor, platform, positioning and data acquisition systems. The values for all adjustable parameters should be specified. For a geophysics survey, this should include timing and duration of time gates, update rates of positioning technology, data rate for the recorder and the like, that will affect data quality.
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5.4
CALIBRATION ACTIVITIES

Describe the methods that will be used to confirm that equipment is operating properly and that meaningful data will be collected. This may include measuring responses of canonical targets with analytical solutions, making test pit measurements of targets of interest, or surveying a surface or buried test strip. Describe the measurements to be taken, the analysis to be performed, and the criteria for acceptance.


[image: image4]
5.5
DATA COLLECTION PROCEDURES

The data collection plan should provide detailed information on how the data will be collected, recorded, and stored. The plan should specify all aspects of the data collection that will affect the data quality. Sections should address:

· Scale. Discuss the number of acres to be surveyed and the procedures that will be used. Indicate why these procedures are appropriate to support the metrics in Chapter 3. Provide appropriate maps to show details of planned data collection.

· Sample density. Discuss cross track spacing and down track speed and indicate the spatial density of the data that will be collected. Explain why these parameters are appropriate.

· Quality checks. Discuss what checks will be performed to ensure that the data collected meets the specifications set forth. Indicate how frequently these checks will be made and how out-of-spec data will be handled.

· Data handling. Discuss method for storing and transferring all data required for the field test.
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5.5
VALIDATION

If targets are to be dug for validation, provide the criteria for selecting the targets for validation, the detailed procedures for digging, and how and what data that will be recorded.


[image: image6]
6.0
DATA ANALYSIS PLAN

This section is intended to outline the specific analysis steps that will be used to produce the final data products that will be used to calculate the metrics identified in Section 3. Each step should be outlined at a level of detail sufficient to evaluate the effect it will have on the final product and to allow a reviewer to understand the criteria for making all decisions and their impact on the demonstration results. The example outline below is appropriate for projects demonstrating detection and discrimination technologies. Appropriate sections should be developed for other types of technologies.

6.1
PREPROCESSING

Indicate the steps that will be involved in transforming the raw data streams to the data product that will ultimately be used for analysis. This should include the merging of geolocation and sensor data, corrections for common data problems, such as time lags, as well as any filtering that will be used.


6.2
TARGET SELECTION FOR DETECTION

Discuss how targets will be selected from the preprocessed data. Indicate what criteria will be used to define a target of interest and how thresholds will be set. In cases with complex data streams, indicate the part(s) of the data that will be used for target selection.
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6.3
PARAMETER ESTIMATION

Discuss the algorithms that will be used to estimate target parameters.
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6.4
TRAINING

Discuss the training data that will be needed. Discuss how the classifier will be trained.


[image: image9]
6.5
CLASSIFICATION

Discuss the classifier that will be used. Discuss how the target parameters will be interpreted to make a classification decision. Indicate how parameters will be chosen for use in a classifier. Indicate the criteria that will be used to set a threshold. Discuss how uncertainty is handled in the classifier and provide a plain English explanation of the output probability or confidence. If details of the classifier cannot be fully identified prior to analysis of training data, a separate memorandum will be required to fully document the classifier prior to testing.

6.6
DATA PRODUCT SPECIFICATION

Provide a template of the final data product that will be produced. Discuss how this product will be used to calculate the metrics in Section 3.

7.0
COST ASSESSMENT

ESTCP projects are required to develop and validate, to the extent possible, the expected operational costs of the technology. The intent of this section is to identify the information that can be tracked or the data that can be obtained during the demonstration that will aid in establishing realistic costs for implementing the technology and comparing it to potential alternative technologies. This section of the Demonstration Plan must include a discussion of all relevant cost elements unique to the technology and related data that can be tracked and documented during the demonstration so that the operational costs of the technology can be estimated.

A simple cost model for the proposed technology must be developed. Please focus on cost elements that are unique to the technology. For each cost element, data that can be obtained during the demonstration that is relevant for estimating the cost of that element should be identified. A sample of a cost model for a technology is provided in Table 2. Please modify this table to illustrate the cost elements that are relevant for the technology and identify what data will be tracked in this project to validate the cost estimate. 
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The following information should be included in the detailed description of each cost element:

· A description to briefly explain the cost element

· A statement as to what data will be tracked and/or what will be the basis for a cost estimate

· A statement as to how the data will be interpreted and how issues of scale will be addressed.

8.0
SCHEDULE OF ACTIVITIES

Provide a Gantt chart to show the date and anticipated duration of each task of the demonstration, from project initiation to project completion. This chart differs from the Gantt chart requested in Section 5.1 in that it should encompass the entire project, while the Gantt chart in Section 5.1 should be specific to the activities conducted as part of the field testing.

9.0
MANAGEMENT AND STAFFING

Describe responsibilities of personnel during the demonstration. Provide a flow chart to show managerial hierarchy and the relationship between the principal investigator (PI), Service representatives, and their contractors. 
10.0
REFERENCES

Provide references in the Demonstration Plan narrative to the various data sources used. Also include web site addresses, if available.

APPENDICES

Appendix A: Health and Safety Plan (HASP)

Each demonstration plan should include or reference a Health and Safety Plan. Demonstrators are responsible for ensuring that the HASP is reviewed and approved by appropriate offices. ESTCP will not formally review and approve these plans. Demonstrators should anticipate the most likely scenarios and develop plans for handling emergencies that are as detailed as possible to ensure the safety of everyone involved.

Demonstrators who already have a HASP can adapt that plan to the demonstration. 
Overall, demonstrators should consider the following issues:

· What are the applicable local, state, and federal health and safety laws and regulations?

· What is the potential for worker exposure to hazardous materials and/or other hazards?

· What physical requirements are expected of workers?

· How many people are required to operate the technology?

· What is the technology’s history of breakdowns or accidents?

· Will there be any potential effects from the transporting of equipment, samples, wastes, or other materials associated with the technology?

· What impact will this technology have on the surrounding environment?

· Where is the closest medical facility? (Provide a map and written directions.)

Appendix B: Points of Contact

List all the important points of contact (POC) involved in the demonstration, such as co-investigators, sponsors, industry partners, regulators, etc. The list should include the following information: (1) full name; (2) complete mailing and FedEx addresses (if different); (3) telephone number, fax number, and e-mail address; and (4) the role of the individual in the project.

Use the tabular format below:

	POINT OF CONTACT

Name
	ORGANIZATION

Name

Address
	Phone

Fax

E-mail
	Role in Project

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Additional Appendices

As needed, provide additional appendices to fully define methodologies identified in the body of the plan.
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3.1	OBJECTIVE: REDUCTION OF FALSE ALARMS


The effectiveness of the technology for detection and discrimination of munitions is a function of the degree to which responses that do not correspond to targets of interest can be eliminated with high confidence. 


3.1.1	Metric


Compare the number of false targets that can be eliminated with specified confidence using the technology to the total number of false targets that would be present in the absence of the technology.


3.1.2	Data Requirements


The number of false targets that would be present without the use of the technology must be established through validation of a significant number of potential targets that would be selected prior to applying the discrimination analysis. We will validate 500 targets. Each item in the potential target list requires a determination indicating whether the item is classified as a likely munition or likely not a target of interest and the associated probability of this determination. 


3.1.3	Success Criteria


The objective will be considered to be met if more than 40% of the validated targets that do not correspond to targets of interest (munitions) can be eliminated in the discrimination step with greater than 98% probability.�
�
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5.3.1	Electromagnetic Sensor


The EM61 MKII electromagnetic induction sensor will be used. It will be operated using the standard, factory-programmed time gates at X, Y, and Z sesc. The sensor will be operated in the mode that records three time gates in the bottom coil and a single time gate in the top coil.�
�
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5.4.1	Test Strip


A test strip containing twelve 4.2-in mortars will be constructed on the site. The mortars will be buried flush with the ground surface and at depths of 20, 40, 60, 80, and 100 cm to the center of the item. Two mortars will be buried at each depth, one with orientation NS and the other EW, relative to magnetic N; all will be in the horizontal position. The locations will be surveyed to an accuracy of 1 cm.





The test strip will be surveyed at the beginning and end of each data collection day. The responses will be fit with a dipole model, and the dipole moment strength and location will be recorded. Dipole moment strengths should be reproducible to <10% (1) and locations accurate to <0.02 cm in N and E, with standard deviations of <0.10 cm.�
�
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Geophysical survey raw data generally falls into two categories, location and magnetometer sensor measurements. The data set consists of 10 separate files, each containing the data from a single system device. Each device has a unique data rate. A software package examines each file and compares the number of entries to the product (total survey time * data rate). Any discrepancies are flagged for the data analyst to address. For magnetometer sensor data, operational values are typically on the order of 50,000 nT and have noise levels of ~0.5 nT peak-to-peak (PP) static and 3-5 nT PP in motion. Sensor “drop-outs” can occur if the sensor is tilted out of the operation zone with respect to the earth’s magnetic field. If a sensor cable is severed or damaged while in motion, the sensor output value will drop below 20,000 nT and/or become very noisy (1,000s of nT PP). All magnetometer sensor channels (eight total) are examined in each survey file set for these conditions, and any data that is deemed unsatisfactory is flagged and not processed further. For location data, the RTK GPS receivers present a Fix Quality (FQ) value that relates to the quality/precision of the reported position. An FQ value of 3 (RTK Fixed) is the best accuracy (typically 3-5 cm or better). An FQ value of 2 (RTK Float) indicates that the highest level of RTK has not been reached yet and locational accuracy can be degraded to as poor as ~1 m. FQ 1 and 4 are Autonomous and DGPS respectively. Data collected under FQ 3 and FQ 2 (at the discretion of the data analyst) is retained. Any other data is deemed unsatisfactory, flagged, and not processed further. Survey section containing flagged data will be logged for future re-acquisition if required.�
�
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Approximately 500 targets will be selected for validation. The targets will be selected so that 100% of the anomalies above the detection threshold are dug on approximately 3 acres of the site. The digging team will use cm-level GPS to reacquire the anomaly position. The team will carry a handheld magnetometer to be used for verifying that a hole is cleared but will not adjust the dig point based on the handheld mag signal. When the source of the anomaly is uncovered, it will be photographed and the actual location will be recorded to accuracy of 1 cm. The measured location will be to the center of the object. All anomalies will have a unique identification number that will be used throughout the analysis and validation process.�
�
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The data set consists of 10 separate files, each containing the data from a single system device. Each device has a unique data rate. The software package examines each file and compares the number of entries to the product (total survey time * data rate). Any discrepancies are flagged for the data analyst to address. Next, the data is merged and imported into a single Oasis montaj database using custom scripts that have been extensively validated. As part of the import process, any data corresponding to a magnetometer outage, a GPS outage, or a vehicle stop/reverse, is defaulted. A combination nonlinear/B-spline filter is calculated and subtracted from the total field data to remove any long wavelength features such as the diurnal variation of the earth’s magnetic field and large scale geology. These baseline-correction or leveling procedures will be referred to as demedianing in this document. The located demedianed magnetometer data can then be exported into a variety of GIS-compatible formats for delivery and for archival purposes.�
�
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The GPO data will be used to set appropriate detection thresholds. A dipole model will be used to predict magnetic signal strength for the most and least favorable orientations of the object of interest. The geophysical system will collect data over the GPO plot. The demonstrator will select all detectable targets. The detections corresponding to the item of interest will be compared to predicted values to demonstrate that the system is working properly (i.e., that the measured signal strengths will fall between the two bounds). The minimum signal strength at the maximum depth of interest will be used to set the threshold for target detection with an appropriate safety margin. Initial analyses will be performed with a factor of two margin, which will be adjusted if necessary—for example, in the event that all seeded targets are not detected in the survey data.�
�
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Feature Extraction


Once processed, each data set will then be interpreted by an experienced geophysicist using the following procedures:





Region definition: For each picked anomaly, a region of data for submission to the inversion algorithm will be automatically selected. Where necessary, this automated selection will be manually modified.


Single inversion (EM-61): Both two- and three-dipole instantaneous polarization models will be fit to each EM-61 anomaly. If the three-dipole model does not appreciably improve the data fit, the two-dipole model will be used.


Single inversion (EM-63): Pasion-Oldenburg parameterized two- and three-dipole models will be fit to each anomaly. If the three-dipole model does not appreciably improve the data-fit, the two-dipole model will be used.�
�
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For the statistical classification, we will use the data over the GPO and the initial training grids to determine the feature vectors and statistical classifier to use. We anticipate having training data over a minimum of two grids and >200 anomalies (not including the GPO). Canonical analysis and experience will be used to generate linear and nonlinear combinations of feature vectors to be used in the classification. We will use features derived from polarization tensor parameters (depth, polarizability eigenvalues, exponential decay rates) as well as features derived from the data (amplitude) and combinations of the two (e.g., signal-to-noise ratio, data misfit/amplitude). That is, for the statistical classification dig –sheets, we will use whatever features provide the most effective separation of classes.�
�
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Table 2.  Cost Model for a Detection/Discrimination Survey Technology





Cost Element�
Data to be Tracked�
�
Instrument cost�
Component costs and integration costs


Engineering estimates based on current development


Lifetime estimate


Consumables and repairs�
�
Mobilization and demobilization�
Cost to mobilize to site


Derived from demonstration costs�
�
Site preparation�
No unique requirements anticipated, but issues that arise will be noted�
�
Instrument setup costs�
Unit: $ cost to set up and calibrate


Data requirements:


Hours required


Personnel required


Frequency required�
�
Survey costs�
Unit: $ cost per hectare


Data requirements:


Hours per hectare


Personnel required �
�
Detection data processing costs�
Unit: $ per hectare as function of anomaly density


Data Requirements:


Time required


Personnel required�
�
Discrimination data processing�
Unit: $ per anomaly


Time required


Personnel required�
�
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