
This top layer is a mask. To alter the image (and 
delete this text box) go to “View” in the toolbar 
then “Master” and make adjustments there. 

Right click on it, then click Order / Send to back.

Replace the photo layer, then send your photo to 
the back the same way.
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Established 1995: Environmental, Engineering, and IT solutions

CMMI Level 3 Development Certified
ISO Certified: 9001, 2000-1, 27001
Industrial IoT Specialization

Google Cloud, AWS, and Microsoft Azure authorized business partner

Smart Water Data Analytics Solution selected in the WRF LIFT program 2020
Harvard Business Review case study “AEEC: Becoming an Innovation Catalyst”
BlockLAB UCSD Founding Member
DoD Nunn-Perry Award

Introduction to AEEC
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Utility Data Challenges
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Analyze, visualize and 
predict outcomes

Generate Actionable Ins ights

Cloud data  proces s ing platform 

Cloud IoT 
Core

Cloud 
Functions

Cloud 
Pub/Sub

Cloud 
Datalab

Data 
Studio

Cloud 
Bigtable

Cloud Machine 
Learning

Cloud 
Dataflow

Process, clean
and store data

On-Demand Solutions  that Scale

Ingest, manage and optimize 
your IoT device data

Secure Device Connections

Ingest
Cloud 

Storage
Cloud 

Spanner

BigQueryProcess

Analyze
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Smart Water Digital Trans formation

Data Management Dashboards  and 
Reports  Level 2

Executive User

Data Management Dashboards  and 
Reports  Level 3

Data Management Dashboards  and 
Reports  Level 1

Management 
User

Regulatory User

Project User
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Analyze, Visualize and Predict Outcomes

Proces s  and Sensor Data

PLCSCADA and HMI Smart Sensors Data Loggers

Analytical Data

Laboratory and Sample 
Data

Operator Field Data

Digital Round Sheets

Secondary Data

Weather River and 
Stream

Process, Clean and Store Data

Ingest, Manage and Optimize Data

Smart Water Data Analytics
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Proces s  Flow Diagram
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Architecture: Water & Was te Water > Sens or s tream inges t and proces s ingArchitecture: SmartWater Data Analytics  - Phas e 3 (Automation)

Standard
Devices
HTTPS

Cons trained
Devices
Non-TCP
e.g. BLE

Gateway

On Premise
SCADA

Read CSV 
Logs

Node J S Bridge 
Application

External Data

Government

Weather

Application 

Vis ualis atio
n
Data Studio

Data Warehouse & Analytics

Storage & Analytics
BigQuery

Users

Web Hos t

Human 
Interface

Batch Prediction Micros ervice (Serverles s )

Automation 
Cloud Scheduler

Model Execution & Serving
Cloud Function

Das hboard
Data Studio

Data Warehouse

Storage & Analytics
BigQuery

Prediction 
Res ults
Cloud Storage

Data Inges tion
& Data 
Curation

Training & 
Prediction
TensorFlow 2.0

Data Visualization

Cloud Sys tem Architecture
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Digital Trans formation of Manual Flow Meters  to Smart Flow Meters
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Manual Flow 
Meter

Photo Capture Image Process 
and Send

Transmit to 
Cloud

Store and 
Convert Image

Data 
Visualization
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Image Capture Device / IoT

AEEC – GCP Solution: San Antonio Water Project

Inges t & Data Pipeline Storage

ETL
Cloud Dataflow

Application 

Exploratory 
Analys is
Cloud Datalab

Predictive 
Analys is
Cloud ML

Vis ualization
Data Studio

Pus h 
Notification 
App Engine

AI /  ML
Cloud Storage

Batch
Cloud Storage

Data 
Warehous e
Cloud SQL

Water Meters Telecom Provider / 
Hologram IoT

IP68 / NEMA 4 Enclosure

Raspberry Pi Board

Hologram USB 
Gateway

Raspberry Pi 
Camera

Raspberry Pi OS
Python Scripts

Cron image capture every HR
Tesseract OCR

Upload to GCP Storage Bucket

Users

Data Mart

Reports

Mobile

Human 
Interface

Storage
BigQuery

Digital Trans formation of Manual Flow Meters  to Smart Flow Meters
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Logo
here

“
Health and Safety

Cos t Savings

Environmental Quality

Sys tem Health

“Les s  than 50% of 
s tructured data is  us ed 

to make decis ions ”*

* Harvard Business Review 
magazine; May-June 2017
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Next Steps - Future Possibilities
System Models

❏ Pipe Occlusion
❏ Aeration Demand
❏ Cell Degradation
❏ Maintenance Log
❏ Flow Prediction
❏ Maintenance 

Prediction

Instrumentation

❏ Specific Vendor 
Drivers

❏ Custom Reports 
Based on Individual

❏ Mobile Interface
❏ Geospatial (GIS) 

Visualization

Visualization Stakeholders

❏ Asset Management
❏ Infrastructure 

Failure Prediction
❏ Executive Reporting
❏ Compliance 

Reporting
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Raj Patil , PE raj@americanconsultants.com

Kalem Sessions, PE ksessions@americanconsultants.com

Moloy Chatterjee mchatterjee@americanconsultants.com

Sara Charboneau scharboneau@americanconsultants.com

AEEC Contact Information

13

WESTERN US OFFICE:
3489 West 2100 South 

Suite 150
Salt Lake City, UT 84119

p: 801.908.5447

WASHINGTON DC OFFICE:
11710 Plaza America Drive

Suite 125
Reston, VA 20190
p: 703.766.4300

INNOVATION LAB:
1925 Ballenger Ave

Suite 450
Alexandria, VA 22314

p: 571.317.0800
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