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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES

CES for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 
material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
_______________________________________

Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.



This presentation examines the strong interconnection 
between water and energy use at the municipal and 
building level. Strategies to identify inefficiencies and to 
increase opportunities for savings will be discussed. 
Attendees will gain an understanding of water demands 
of various energy production technologies and the 
energy demands of various water treatment methods 
and the true cost of water at a site.

Course
Description



Learning
Objectives

1. Understand the water demands of various energy production technologies and the

energy demands of various water treatment methods.

2.  Understand the true cost of water at a site.

3.  Learn how to complete a site water balance.

4.  Identify common opportunities for savings.

At the end of the this course, participants will be able to:
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What is the Water Energy 
Nexus?
There is no formal definition for 
the water-energy nexus - the concept 
refers to the relationship between 
the water used for energy 
production, including both electricity and 
sources of fuel such as oil and natural gas, 
and the energy consumed to extract, 
purify, deliver, heat/cool, treat and 
dispose of water (and wastewater) 
sometimes referred to as the energy 
intensity (EI).







Types of Water Use
Water withdrawal: The total volume removed from a water source such 
as a lake or river. Often, a large portion of this water is returned to the 
source and is available to be used again.

Water consumption: The amount of water removed for use and not 
returned to its source.





Energy Use in the Water Cycle
•Extracting and Conveying Water

•Treating Water

•Distributing Water

•Using Water

•Collecting and Treating Wastewater



Facility Level 

•General perception that 
“water is cheap”

•The true cost of water use is 
generally much higher than 
people realize
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Costs Incurred through the 
Industrial Water Cycle



Total Cost of Water Calculation



Example: Factory Rinsing 
Operation
•Water used in factory rinsing 
operation
• De-ionized/RO

• Elevated temperature (120⁰ F)

•Onsite WWTP

•Site has idea that would reduce 
water usage by 1 MG per year in 
the process

•CapEx estimated to be $30,0000

•Site investments require ≤ 2 
year ROI
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Example (cont’d) – Perceived 
Cost

City water cost at
$2.75/1000 gallons = $2,750/yr

Sewer cost at 
$2.79/1000 gallons = $2,790/yr

Total Savings = $5,540/yr
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Example (cont’d) – True Cost

City water cost at
$2.75/1000 gallons = $2,750/yr

Sewer cost at 
$2.79/1000 gallons = $2,790/yr

De-ionizing/RO at
$2.50/1000 gallons = $2,500/yr

Heating water at 
$3.50/1000 gallons = $3,500/yr

Onsite WWT at 
$5.90/1000 gallons = $5,900/yr

Total Savings = $17,440/yr
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Factory Rinsing Operation 
Summary
Site has idea that would reduce this water usage by 1 MG per year but 
costs $30,000

Perceived Cost ROI  = 
$30,000

$5,540
≈ 5.4 years

True Cost ROI  = 
$30,000

$17,440
≈ 1.7 years



Problem Statement
•Water stress pressures and company sustainability goals are driving a 
need for water conservation

•Traditional water audit techniques often fail to identify cost effective 
opportunities to reduce demand for water

•Typically focus on processes outside of facility operations – e.g. end-of-
pipe approaches, restrooms, storm water recycle, etc.

•Inadequate incorporation of ROI into the assessment

•Lack of attention to details of in-process water use

•There is often a disconnect between traditional water audition methods 
and the needs of the industry.



The Water Kaizen 
Blitz Process



Introduction to Lean 
Manufacturing
Lean manufacturing (or Lean) is a systematic method for the elimination 
of waste within a manufacturing system.

Based on the premise that as waste is eliminated quality improves while 
production time and cost are reduced.

Kaizen is a Japanese for improvement. When used in the business sense 
and applied to the workplace, kaizen refers to activities that 
continuously improve all functions and involve all employees from plant 
leadership to the plant operators.

A “Water Kaizen Blitz” applies the principles of lean manufacturing to 
minimize water use (or water wastage) throughout a manufacturing or 
operating facility.



The WKB Process & Timeline



Helpful Tools for a WKB Event
•Flow meter (or a bucket and stopwatch)

•IR thermometer

•Tape measure

•Flashlight

•Camera 

•PPE



The WKB Process & Timeline



Example Water Balance



Helpful Features of a Water 
Balance
•Include all water using processes

•Domestic use often grouped together

•Show flowrate in + out of each process

•Use metered data when possible; estimates when metered data 
unavailable

•Color-code lines to describe water type (i.e. city water, RO water, etc.)

•Include losses (i.e. evaporation)

•Show recycle or return flows (i.e. boiler condensate return)



The WKB Process & Timeline



The R3 Process



The 5 Why’s



Common Opportunities



The WKB Process & Timeline



Keys to a Successful WKB 
Event
•Organized and thoughtful event preparation

•Water balance

•Expertise in water efficiency and process operation

•Experience in executing WKB events

•Diverse teams

•Tools to expedite development of ROI, water savings, and operating cost 
savings for the opportunities identified

•Support from and communication with management



Retrofit Vacuum Pumps to Oil 
Rings



Current Operation: Paint Line 
Rinse Stages



Proposed Solution: Paint Line 
Rinse



Before – Water Reuse



Original Proposal: Recycle 
after RO/MF



After – Water Reuse



Review of Learning Objectives
•Understand the water demands of various energy production 
technologies and the energy demands of various water treatment 
methods

•Understand the true cost of water at a site

•Learn how to complete a site water balance

•Identify common opportunities for savings



Questions/Discussion

Contact: Melissa.Darr@arcadis.com
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