
Hydrating Energy: Water’s Impact on our Energy System
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My Background

Shil Basu, PE
Principal, Industrial Water Practice Leader

• Chemical Engineer, Case Western 2006
• Avid traveler
• Boston Celtics diehard
• Worked in water since 2006 & in energy and water 

since 2012
• At Stantec lead our industrial water practice for our US 

South region, involved with business development and 
project execution leadership
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Nearly two-thirds of our 
world's population 
experiences severe water 
shortages for at least one 
month a year, and by 2030, 
this gap is predicted to 
become much worse, with 
almost half of the world's 
population facing severe 
water stress.

United Nations Environmental Report

Sustainability Moment



Where 
we are

STN
Traded on 
NYSE & TSX

32,000
Employees 
Globally

450
Locations 
Worldwide

$10.06B
Market Cap 
(as of Feb. 26, 
2025) – 
Stantec Inc

2
Top 10 International Design
Firms by Region – United 
States (ENR, September 
2024)

70+ 
years of providing 
consulting, engineering, 
and project management 
services

1
Most sustainable corporation 
among industry peers; Our 
5th year of the Global 100 List 
(2024 Corporate Knights 
Global 100)

4
Texas & Louisiana Top 
Design Firms by Market 
Sector (ENR, May 2024)
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Self-
actualization

Esteem

Love/belonging

Safety

Physiological: 
Water, Food, Energy

What are the most 
critical basic 
resources of 
modern-day life? 
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World Population: Past, Present, and 
Future

Source: https://www.worldometers.info/world-population/
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M The Future of Energy

Source: U.S. Energy Information Administration, International Energy Outlook 2021 (IEO2021) Reference case
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Total  600 QBTU now, 
920 QBTU by 2050

 > 50% growth in just 25 years

600

920
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1927 2025 2050

Population 1 Billion 8.2 Billion 9.7 Billion

Years it took to add 1 Billion Before 1927 - Eternity 
After 1927 - 123 12 15

Energy Demand (Quadrillion BTUs) 68.5 600 920

Years for Energy Demand to double 50 40 45

World Population: Past, Present, and 
Future

600

920
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Source: Adapted from BCG analysis

Consumer, 
Commercial/Industrial, 

and GDP

Availability for human 
consumption

Ecosystem depletion and 
pollution

Infrastructure to protect 
during extreme weather 

events

Water related population 
displacement

Indirect impact of 
environmental 

degradation such as 
carbon storage and 
climate (e.g. AMOC)

Indirect impact through loss prevention to continue sustainable economic and 
population growth in the future

Economic Social Environmental

Direct use
Value from the usage and 

consumption of water

Indirect use
Value from water ecosystem 

services

Option (for future use)
Value from preserving water for future use

VALUE TYPE

V
A

LU
E

 C
H

A
N

N
E

L



Interdependency of water, energy & food
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M Interdependency of Water and Energy

Input Waste Stream Intensity

H
yd

ro
ca

rb
on

 B
as

ed

Coal Cooling and Flue Gas 
Desulfurization

Cooling and Flue Gas 
Desulfurization Wastewater High

Oil & Gas (Upstream)
Enhanced Oil Recovery

Frac Water
Drilling

Produced Water High

Oil & Gas (Downstream) Process Water Industrial Wastewater Medium

Liquified Natural Gas Cooling Cooling Wastewater Medium

Renewable Natural Gas High Organic WW Source Digestate Fundamental

N
on

-H
yd

ro
ca

rb
on

 B
as

ed

Nuclear Cooling Reactor Tubes Cooling Wastewater High

Hydrogen Feed for Electrolyzers RO Brine Fundamental

Geothermal/Enhanced Geothermal Injection, Cooling, Drilling, 
Stimulation, Pressure maintenance Geothermal Wastewater Fundamental

Solar Manufacturing Washing Industrial Wastewater Medium

Critical Minerals Mining Mineral Rich Brine Waste brine Fundamental

Hydroelectric Water as Potential Energy NA Fundamental

CCUS Cooling Cooling Wastewater Medium
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Oil & Gas Industry

UPSTREAM

MIDSTREAM

DOWNSTREAM



Produced Water in the Permian Basin

1
Trucks deliver produced 
water and frac flowback 

from oilfeed

2
Wastewater enters gun 
barrel tank where oil & 

water are gravity 
separated

3
Oil & oil water emulsion 

are pumped into 
separate holding tanks

4
Oil water emulsion 

injected into 
saltwater disposal 

well

Unconventional PW Disposal
Most water is disposed of in SWDs 

Adapted from Source: Water Management: Relentless Progress and Evolution
Scott Mitchell, CEO of Deep Blue 
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>1 Billion 
GPD

900
MGD



Challenges: Induced Seismicity

USGS M3+ 1970-2015USGS M3+ 2016-Current
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Source: https://www.texasmonthly.com/news-politics/west-texas-geyser-oil-well-chevron/Sources: ESRI; Google;Railroad Commission of Texas



H
Y

D
R

A
T

IN
G

 E
N

E
R

G
Y

: 
W

A
T

E
R

’S
 I

M
P

A
C

T
 O

N
 O

U
R

 E
N

E
R

G
Y

 S
Y

S
T

E
M High Level Example Block Flow Diagram

Other Beneficial Reuse

Produced Water Pretreatment Desalination Concentrated 
Brine for Injection

Polishing for Reuse

Non-edible Crops

Industrial Uses

• Gravity separators
• Nutshell filtration
• Course filtration
• Dissolved air flotation
• +BOP

• Mechanical Vapor Recompression
• Reverse Osmosis
• Osmotically Assisted Reverse Osmosis
• +BOP

• Softening
• Ultrafiltration
• +BOP

• Reverse Osmosis
• Ion Exchange
• +BOP
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Anaerobic Digestion for RNG Production



• Most technically advanced project the Washington 
Suburban Sanitary Commission (WSSC) has constructed 
in its 100-year history.

• 120 MGD facility from five of WSSC's facilities

• Constructed March 2024
• Makes biogas and Class A biosolids

• The biosolids used as a soil additive for the surrounding 
communities.

• Biogas for internal use to cleaned to run three 1.5 MW 
engine generators to provide standby power. 

• Rejected heat will raise steam for the THP in co-fired 
boilers

• Addition gas treated to pipeline quality and injected into 
the Washington Gas pipeline. 

Piscataway WRRF 
Bioenergy Project
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Piscataway WRRF Bioenergy Project
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Role of Chemical Engineers
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Block Flow Diagram of Wastewater Treatment Process

Stream 1

Stream 2

Streams 
5 & 6

Stream 4

Stream 7

Stream 3 BIO Feed

RO Plant

Brine Crystallization Plant

Recycle 
Water

Final 
Discharge

Brine Crystals

Hazardous Waste 

Non-Hazardous 
SludgeSludge 

Dewatering
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Thank you

Shiladitya Basu, PE
Principal, Industrial Water Practice Leader
 
shiladitya.basu@stantec.com
713-882-4313
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