Utility Data Management & Preparation Best Practices
A Guide for Data Governance, Quality Control, and Readiness for Engineering Analysis

1. Purpose
This document provides best practices for utility organizations to effectively manage, prepare, and share operational data to support engineering analysis, planning, and decision-making. The quality of engineering outcomes is directly dependent on the quality, structure, and documentation of utility data.
2. Data Collection and Management
2.1 Data Ownership and Responsibility
Utilities are the primary source of operational data and are responsible for ensuring data accuracy, consistency, and usability for downstream analysis.
Key responsibilities:
· Maintain data systems and sources 
· Ensure consistent data collection practices 
· Provide structured access to internal and external users 
· Support data governance and compliance requirements
2.2 Data Sources
Document all data sources clearly:
· SCADA systems 
· GIS platforms 
· Manual logs or field data 
· External datasets (NOAA, USGS, Census, etc.) 
2.3 Data Dictionaries
The data dictionary is strictly used to define variables and their meaning.
Each entry should include:
· Variable name 
· Definition 
· Unit of measurement (e.g., GPM, psi, volts) 
· Data type (optional) 
· System or context description
2.4 Reference Data & Metadata
Provide standardized supporting datasets such as:
· Asset IDs and naming conventions 
· Lift station and facility attributes 
· Electrical/mechanical specifications 
· GIS spatial references
2.5 Data Quality & Limitations
This section captures the real-world condition of the data. Include:
· Missing or incomplete data patterns 
· Sensor or system reliability issues 
· Known gaps in datasets 
· Estimation or imputation practices 
· System-specific limitations affecting interpretation
· Quantization rounding
2.6 Data Sharing & Access
· Use secure platforms (SharePoint, Databricks, Azure, etc.) 
· Ensure structured, well-labeled datasets 
· Apply role-based access control
2.7 Data Updates & Refresh Cycles
· Define refresh frequency (real-time, hourly, daily, etc.) 
· Define transfer method: 
· API 
· Batch uploads 
· SharePoint
· Align with operational constraints 
3. Governance, RACI and Security
· Utilize enterprise-grade platforms (Databricks, Azure Data Factory) for secure storage, processing, and access control. 
· Enforce role-based access, encryption, audit logging, and secure pipelines. 
· Maintain data integrity, lineage tracking, and compliance with regulatory standards. 
The following is an example of RACI matrix that clarifies which role is Responsible, Accountable, Consulted, or Informed for key data governance activities:
	Activity
	Utility Data Owner
	IT / GIS / SCADA Team
	Engineering Firm
	Security & Compliance Officer

	Provision data access & platforms
	A
	R
	C
	C

	Maintain data dictionaries & metadata
	A
	R
	C
	I

	Perform data quality checks & validation
	A
	R
	C
	I

	Approve & document external data sources
	A
	C
	R
	I

	Enforce security, encryption & access controls
	I
	C
	I
	R, A

	Analyze data & produce engineering insights
	I
	C
	R, A
	I

	Validate outputs & incorporate feedback
	A
	C
	R
	I


R = Responsible, A = Accountable, C = Consulted, I = Informed.
4. 
Utilities Checklist (Data Owners)
This checklist is designed for utilities to ensure that all necessary data, documentation, and processes are in place when collaborating with engineering firms or analytics teams.
	Category
	Key Actions
	Notes / Questions
	✔ Completed

	Data Inventory
	Identify all historical and real-time data sources.
	Coverage, units, collection frequency, storage location.
	☐

	Data Dictionaries
	Document variable definitions, units, source, and relevance.
	Highlight any encoded or unusual variables.
	☐

	Data Quality
	Check for missing or invalid values; document known limitations.
	Example: breakers missing rated capacity.
	☐

	Metadata / Reference Tables
	Provide shared tables needed for analysis.
	Ensure accessible via secure platform.
	☐

	Open-Source Data Integration
	List acceptable external datasets and sources.
	NOAA, USGS, census, etc.; explain relevance.
	☐

	Update Schedule
	Define data refresh frequency and method (API or bulk transfer).
	Hourly, daily, weekly, quarterly.
	☐

	Analytics Objectives
	Clarify goals of analysis and desired outputs.
	Include KPIs, metrics, decision-making priorities.
	☐

	Visualization / Reporting
	Decide on dashboard platform, layout, and key metrics.
	Ensure alignment with operational priorities.
	☐

	Governance & Security
	Implement access control, encryption, and audit logging.
	Role-based access, Databricks + Azure ADF recommended.
	☐

	Feedback Loop
	Identify opportunities to refine analysis, anomaly detection, or incorporate new data sources.
	Track lessons learned for future projects.
	☐



