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Agenda & Objectives
§ Introduction to Data Management at 

USACE Dams

§ History and Evolution of Project 
Specifications

§ Major Components of Data 
Management Systems

§ Examples and Case Studies

§ Developing a Standard of Practice

§ Applications to Smaller Projects
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Data Management at USACE Dams

USACE (and other owners) need data to:

1. Make rapid data-driven decisions

2. Verify that specifications are met

3. Verify that that the design intent is met

§ As construction and monitoring technologies have evolved, USACE has changed 
specifications to match
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We are generating a huge amount of data FAST. 
Need for specifications to “catch this wave”.

Wolf Creek Dam, KY
Secant Pile Wall
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History and Evolution of Project Specifications

§ Specifications have been getting more specific
¨ Continuous Improvement; added new technologies 

and requirements, while making it easier for Contractors where possible

¨ Trend towards more performance-based specifications to allow for innovation

¨ Authorship of Guide Specification
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Data Management at USACE Dams 2

§ Pre-2000 Requirement
¨ Submit data

§ Mid-2000s
¨ Submit Raw Data
¨ Visualize Data for USACE use

¨ Use specified formats (GIS)
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Bluestone Dam: Interactive Geospatial Model

7



National Dam Safety Program Technical Seminar

Herbert Hoover Dike: Web-Based Viewers
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Moving Towards a Standard of Practice

§ Data Management During Construction
¨ USACE recognizes the value of data for real time quality management, long term O&M, 

future risk assessment and construction
¨ Pressing need to eliminate manual processes and maximize personnel efficiency while 

delivering researchable data
¨ Multiple pain points

¨ Specific security guidelines can be barriers to full automation
¨ Technology skill sets not guaranteed from project to project
¨ DMS design is complex

¨ With a recommended Standard of Practice USACE can better leverage existing work 
products, avoid making the same mistakes
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Development of a Guide Specification

Some language and lessons learned incorporated:

§ Bolivar Dam
§ East Branch Dam
§ Herbert Hoover Dike
§ Pine Creek Dam
§ C-43 & C-44
§ Kentucky Lock
§ Chickamauga Lock
§ Isabella Dam 
…and other projects
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Components of Project Specifications

§ Prior to construction, the Contractor will:
¨ Build a GIS with the construction layout

¨ Compile historical data, including geological borings

¨ Author a Data Management Plan so the government knows that data will be managed 
effectively before any construction data are collected

§ During construction, the contractor will:
¨ Maintain a live GIS to allow the government to track and view progress

¨ Populate a live database to allow the government to view and analyze data
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Components of Project Specifications  2

§ Following construction, the contractor will:
¨ Submit a full-scale GIS to allow the government to combine geospatial features with data 

from other work phases

¨ Submit a complete database to serve as the authoritative project archive
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Components of Project Specifications  3

13



Data Management Plan

§ Required by Specifications
§ Includes:

¨ Automated and Manual Data Collection Output 
Examples

¨ Data Cleaning and Verification Plan

¨ QC Daily Information Collection Plan

¨ Backups, Archiving and Disaster Recovery Plan

¨ Data Transfer Workflow

¨ Proposed Changes to the Enterprise Database 
Schema

¨ Data Management System Demobilization Plan
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Implementation of Database Schema

§ Earlier Specifications required Contractor to design and document a Database 
Schema (definitions of tables and their columns)
¨ This limited USACE in combining data from multiple projects, and relied on Contractor to 

determine data to be submitted

§ Modern Specifications provide a schema
¨ Allows USACE complete control over data provided
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Implementation of Database Schema  2

Detail from Database Schema: Quality Control Data from Concrete Placements
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GIS Services

§ Ongoing improvement in GIS 
Specifications

§ Variable requirements for 
map viewers, 3D Models as 
desktop and/or web files

§ Modern Specifications require 
Contractor to host and deploy 
GIS web services

§ Allows USACE to view services 
and add them to owner 
dashboards, models, etc.

§ Real-time update of data
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Putting It All Together
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USACE Data Visualization Hubs

Dashboard Example for Concrete Fresh Properties Data
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USACE Data Visualization Hubs  2

Dashboard Example for Concrete Fresh Properties Data
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Upcoming Projects and Next Steps

§ Many Projects Will Leverage Full Automation
¨ Pipestem Spillway DSMP

¨ Prado Spillway DSMP
¨ Rough River Phase II DSMP
¨ Kentucky Lock - Chamber Contract
¨ Montgomery Lock - Chamber Contract

¨ Upper Ohio Lock - Chamber Contract

§ Some Projects Have Only Minimum Standards
¨ Sacramento Weir
¨ Folsom Dam Raise
¨ Natomas Reaches
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Maximize Data Usability with Small Budgets

§ Systems are scalable
¨ Technologies developed on larger USACE dams can be applied inexpensively to smaller 

projects
¨ Full automation is not needed for small projects
¨ Experienced DM providers can pass on economies of scale

§ Know what data you want ahead of time, and list it specifically in the contract
¨ Ensure you have contract support to ask for any other data any time
¨ Require native files for all visual products (as-builts, BIM Model, etc)

§ Minimum data quality standards

§ Formatting standards - for minimal processing to make it machine readable, no 
proprietary formats
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What Can Owners Do?

§ Use existing Specifications
¨ Example: DFI Guide Specification – free download from dfi.org

§ Identify what you need and can reasonably achieve scaled to the project,  include it in 
contracts:
¨ Data deliverables as spreadsheets?

¨ Drawings generated weekly?

¨ Shared folder with daily reports?

¨ Web dashboard?

¨ Live collection of QA data via field tools?
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The Technology is There for You
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