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Water Virtual INPLT Agenda

= Week 1 (June 15) — Introduction to Industrial Water Assessment and Plant Water Profiler
= Week 2 (June 22) — Understanding System Level Water use

= Week 3 (June 29) — True Cost of Water

= Week 4 (July 6) — Plant Water Profiler Working Session

= Week 5 (July 13) — Identifying Water Savings Opportunity

= Week 6 (July 20) — Virtual Treasure Hunt

= Week 7 (July 27) — Estimating Water Savings Opportunities

= Week 8 (August 3) — Industrial Water System VINPLT Wrap-up Presentations
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Agenda — Session Eight

Today’s Content:

= Virtual INPLT Training — Review

* Presentation from Participants
= Patrick Maag - Broadman Foods
= Tyler Rodey - Plenco
= Carlos Eduardo Muzete — Bridgestone
= Robert Baird - General Motors e BEPARTIENT OF

= Others ENERGY
[ | Q&A BSttDBpl"tm of Ene gy
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Drivers of water efficiency in Manufacturing

Cost savings

Business risks

Reputation risks

Cost of purchasing water for facility

Cost of material for water and wastewater treatment
Cost of discharging wastewater

Cost of energy for heating and cooling water

Water Energy Nexus
Cost of energy for pumping water

Scarcity — Risk of disruption of water supply to plant due to drought
conditions, regional scarcity etc.

Regulatory — Risk of increased government regulation on water use and
pollution regulations

Disruption of water supply in supply chain

Sustainability strengthens public trust and helps create better relationship
for business
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Water - Energy Nexus : Interdependence at facility level

Water for Energy

Water used in electricity

generation sets Amount of water used to

remove heat
in equipment is proportional
to the energy consumed

Water in fuel
production

Pumping energy to

Energy in water transport water

treatment systems

Energy spent at
water end users
e.g. Vacuum Pumps

Energy to heat/cool
the water for use

Energy for Water Even if water is cheap, the
correlating impact water use has
° on energy can make it expensive
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Quantifying water risks in your region

Physical Risks — Quantity
Measure's risk related to too little or too much
water Eg. Water Stress

Physical Risk — Quality
Measure's risk related to water that is unfit for
use. Eg. Untreated Connected Wastewater

Regulatory and Reputation Risks
Measures risk related to uncertainty in regulatory

change and perception with the public. Eg. b
Environmental, social, and governance risk Low - Medium (10-20%)

" Medium - High (20-40%)
B High (40-80%)

https://www.wri.org/data/aqueduct-water-risk-atlas e’ " **

Better Source: The Water-Energy Nexus, Challenges and Opportunities,” US Department of Energy, June 2014.  Jo PP RTIENz
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https://www.wri.org/data/aqueduct-water-risk-atlas

Barriers to Industrial Water Use Reduction

= [ack of reliable data of industrial water use -- the extent of water-use related
risks is unknown

= |ack of understanding of hidden costs of water use
= |Lack of incentives from utility & state government

Reduced justification for potentially expensive water use reduction
projects

This is changing ...
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Conducting a Water Use Assessment

Step 1. Baselining water use
Step 2. Quantify true cost of water

Step 3. Identifying Water savings opportunity
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Step 1. Baselining water use
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Step 2. True Cost of Water

Water Usage and Sewer Cost e—e Direct Cost
Components

=

Indirect Cost
Components

Cost of Water Treatment ¢e—e

Third Party Disposal Coste—se

Cost of Energy (Pumping

and Temperature Control)

Value of Product/ Chemicals in

. o—9
wastewater leaving the plant
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Step 3: ldentifying Water Savings Opportunity

Water efficiency can reduce cost, improve resilience and reduce
environmental impacts.

Recycle and Reuse Water Quantify ﬁ Tour the

. _ savings for facility and
« Efficient Design each observe
opportunity operations
* Implementing new
I Water T
technologies ‘ Hunt Approach 1
* Optimized Operations dentif
_ Gather data opportuni}’:ies
* Behavioral Improvements o evaluate and
and qrtuar_lt’glfy interview
. opportunities
* Proper Maintenance PP b personnel
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Tools and Techniques
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An ideal water flow diagram makes baselining simpler
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PWP Tool to help streamline water assessment

Baseline _
Water Use

True Cost
of Water

—

|dentifying Water

1. Plant Info

Discharge

2. Plant Water Intake &r--

3. Water Use
Calculations

->0 4. System Water
¢ Balance

5. Unit Cost

6. System Water Intake
& Discharge

)

re-.

7. Water & Wastewater
Treatment

—> 8. Embodied Energy

9. Plant Water

Baseline Water System Water &
Use & Savings
1

Cost Savings Potential

Results

Efficiency Status
Plant & System Water
Efficiency Recommendations
. . 10. System Water
» savings opportunity Effciency Status
# Better
QPlants

True Cost of Water by System

Plant & System Water Balance

I

----- =» Data for Guiding User Inputs
= Data Flow to Subsequent Tabs
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PWP results

True Cost of Water

Process: Process 1

Cooling Tower for: Process 1
Cooling Tower for: Air Conditioning
Boiler for: Facility Needs

Kitchen and Restrooms

Landscaping and Irrigation

Water Intake by System

Kitchen and
® Municipal Wastewater Restrooms, 10% _
Disposal
& Third-party Disposal

B Municipal Water Intake

Boiler for: Facility
Needs, 28% Process: Process 1,

50%

Water Treatment

Wastewater Treatment

Pump and Motor Energy

20,000 40,000 60,000 80,000100,000120,000140,000 Air Conditioning,
$ per Year m Heat Energy in Wastewater 2%

Comparison with Industry Average

Plant's Source Water Intake Benchmark

311

Food Manufacturing

wn
-

— 9 Dairy Product Manufacturing
(12}

Dairy Product (except
Frozen) Manufacturing

31151

This chart compares water
intake in your plant (marked as
X) with the min-max range of
that in the same industry
subsector and type in the United
States. For comparison, source
water intake is normalized by
production cost.

0 10,000 20,000

15 kGal per Million Dollar Production Cost

Cooling Tower for:

Cooling Tower for:
Process 1, 10%

Water Imbalance by System

Incoming Water Outgoing Water Water Imbalance
W - H - - o
ater-Using System » Million % of % of Total
Million Gallon per Year Gallon Per Incoming
Loss
Year Water
Process: Process 1 6.8 6.405 0.395 5.8% 87.2%
Cooling Tower for: Process 1 1.3 1.3 - i -
Cooling Tower for: Air Conditioning 0.3 0.27 0.03 10.0% 6.6%
PLANT TOTAL 15.5 15.047 0.453 16.5% 100.0%
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Diagnostic Equipment

* Instruments and data loggers for onsite data collection
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Treasure Hunt approach to find opportunity

Documenting I ’ Tour the

facility and
each : observe
opportunity operations
Treasure
Hunts Assessment
Gather data |dentify

to evaluate opportunities

and quantify and interview
opportunities _ personnel

EEEEEEEEEE
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DOE Tools for Treasure Hunt

WHAT DOES AN ENERGY TREASURE HUNT LOOK LIKE?

PREPARATION EVENT FOLLOW-UP

Phase 1 and 2 Phase 3 Phase 4
Event Logistics Treasure Hunt Opening Close out presentation
« Save the Date (template) Presentation (template)
 Event Agenda (template)
System Specific Handouts Project Implementation
Facility Information Tracker
« Data collection sheet Documenting Opportunity
* Plant Water Profiler « MEASUR Treasure Hunt Module
» Plant Energy Profiler « Excel Based tools
Diagnostic Equipments Water Savings Calculators

EEEEEEEEEE
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Integrated Energy Software - MEASUR

U.S. DEPARTMENT OF
@cnray ) MEASUR

Energy Efficiency &

Renewable Energy

Add Assessment
Create an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators.

IHome Get started with one of the following options.

8 All Assessments !
B Examples \/ \/

E2 Treasure Hunt Example

Welcome to the most efficient way to manage and optimize your facilities' systems and equipment.

b Basic Pump Example Create Assessment Properties & Equipment Calculators

@ Fan Example

odel a system and explore multiple optimization scenarios. Generate detailed properties and test a variety of adjustments

%- Reheat Fumnace Case Study Create Pump Assessment & Motors
iy 3 Header Example formerly DOE Pumping System Assessment Tool (PSAT)
) E# Pumps

All Calculators
E}'O‘O'S Create Process Heating Assessment & Fans

pe formerly DOE Process Heating Assessment and Survey Tool x
Fans PHAST 8 Process Heating
Process Heating g/ ( )
Steam & Steam
Compressed Air Create Fan Assessment
1(3‘2219”113\ formerly DOE Fan System Assessment Tool (FSAT) 8 Compressed Air
Settings i Lighting
Custom Materials )
Tutorials LY Create Steam Assessment & General
About (B-80 formerly DOE Steam System Modeler Tool (SSMT)
Feedback (o)
Acknowledgments
Q@ Translate
v0.6.3-beta @

Create Treasure Hunt
Energy efficiency calculators for facilitating a Treasure Hunt

1 e e e |

= All system level software tools will be available to through one platform
» |ncludes system modelers and individual calculators for field validation
* Includes built-in guides and tutorials

zgﬁ,t,t,?; https://www.energy.gov/eere/amo/measur ENERGY



https://www.energy.gov/eere/amo/measur

MEASUR — Treasure Hunt Module

Treasure Hunt Example Treasure Hunt Example
Facility Basics Treasure Chest Report Last Modified
Last modified:
Executive Summary ~ Opportunity Summary ~ Opportunity Payback Details ~ Report Graphs  Facility Info
Find ways to save your hard earned treasure! s
Use one of the following calculators to determine s pportunities within your manufacturing facility Uility Cost Savings Implementation Cost  Payback $1,600.0k D Do ot
Electricity ~ $142,987.04 $122,400.00 086 $1,400.0k
Natural Gas ~ $25,85520 $10,200.00 039 * $1.200.0k
Water $4,000.00 $0.00 0 * $1,000.0k
Mixed $100.00 0.02 * :zgg g:
and filing out an opportunity
n ing of n op| uni Total $172,84224 $132,700.00 077 $400.0k
$200.0k
Click the "Treasure Chest" tab to view a summary of your found treasure e
& § $
Filter Calculators by Utility Type ‘ All v ¢ F
Detailed Summary
Utility CurrentUse Projected Use Utility Savings Current Cost Projected Cost Cost Savings Implementation Cost Payback
/ Electricity kWh 32,000,000 29,184,036.3 28159637 $1,600,000.00  $1.457,012.96 $142.987.04 $122.400.00 086
p D Natural Gas  MMBtu 125,000 1185362 64638 $500.000.00  $474,14480  $2585520 $10.200.00 033 *
— —
Water kgal
Mixed Treasure Hunt Example
Total as
Lighting Replacement Replace Existing Motor Upgrade Motor Drive Natural Gas Reduction
The calculator is designed to quantify This calculator calculates the energy The Motor Drive Calculator compares This calculator is used to quantify the Executive Summary ~ Opportunity Summary ~ Opportunity Payback Details ~ Report Graphs ~ Facility Info
the energy savings associated with savings, cost savings, and payback the annual energy cost of three motor energy savings associated with e ——
lighting opportunities period for replacing an existing motor drives: V-belt drive, Notched V-Belt reducing natural gas usage LA Payback Length I Number of Opportunites l Total Savings
with a higher efficiency motor. drive, and Synchronous Belt Drive. Less than 1 year 8 $115.921.32
1t02years 3 $45,022.70
2to 3years 1 $6,961.96
More than 3 years 2 $4,936.26
é Total 14 $172,842.24
$ 120,000.00|
Electricity Reduction Compressed Air Reduction Custom Savings Opportunity ::;g Zgg Zg
This calculator is used to quantify the This calculator reduces the This calculator provides a space to add - 590'000 0!
energy savings associated with compressed air use. Real description a Treasure Hunt Opportunity without g’ $80,000.00|
reducing electricity usage needed using a calculator (such as after having & $70000.00
done off-sheet calculations). Enter £ snanw
- - @ @ 550000.00
Baseline and Modification Utility use to O 540,000.00!
calculate savings $30,000.00|
$20,000.00
$10,000.00|
. $o.
U.S. DEPARTMENT OF Energy Efficiency & -
n -
ENERGY | Renewable Energy u Less than 1 Year m 1to 2 Years m 210 3 Years m More than 3 Years m Less than 1 Year m 1102 Years m 2o 3 Years m More than 3 Years

Find low/no cost savings opportunities and documenting them for
each treasure hunt team

Better U.S. DEPARTMENT OF
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Calculators

: 9 5 Steam Tra
e : Filter/Strainer i
, Case #1 +Remove Case : - ﬁ* -
i Vent Valve ('l Drain Val
| Closed fain;vaive —— Basene
Water Flow Rate l1000 [ ‘ : ( ) (Open) —
Cooling Load ‘ 100 ‘ ‘ : Bypass Valve (Closed) 400
Calculate Cooling Load : | 1| T (F
Annual Operating Hours | & ‘8760 ‘ ‘ T Heat Exchanger q Cold
Water In = 300
Cycles of Concentration ‘2 ‘ « =
. . Hot Water Out 1 ™ =
Drift Eliminator [ No %) S S 3
) F I 200
Drift Loss Factor ‘0.2 ] ‘ + | Vent
Evaporation Loss ‘85 ] ‘ 8 Steam in
Correction Factor 100
Resuits Vent Steam
Water Consumption  179,755.2 kGal 0
o
§ §
Cooling Tower Fiow (gom)
BLOWDOWN RATE CALCULATOR
Total (Million Gallon per Year)
ELINE MODIFICATION RESULTS HELP Process Water
Water Process Water Wastewater Process Water
Required for | Consumed in Losses Fraction of B R Discharge + Process Water Losses
ductivity Readings jConductivity Readings Baseline  Modifica 5 N —. (Evaporation/ ) Water from 8 Consumed in §
iwater Conductivity 400 Feedwater Conductivity ‘200 _] Bowdown Rate (%) P 5% e At rocessing roduct Other) P.roductlon Hours Water | Gross Water GrossWater | Other Systems Recycled to Product (Evaporation/ Recirculated
cown Goncuctity 500 o] Eioacionn Concucivty [3000 R T =T = Units per Year | Used per Year Use 5 Other Systems. Other) Water
r - Boiler Feadwater Rate (kib/hr) 1,085.11 1,085.71 - o — Fraction of Recirculated
i Flow 000 Tl Steam Flow 1000 o] |FuelCost $1894,827 | $833,07 @ 0, e ; @ 0, ba . Incoming Incoming Outgoing (Leaving the System)
Production Unit [Production Unit
Im Temperature 500 ‘ Stearn Temperature 500 ‘ Makeup Water Cost f228202 220 Water
: Eficiency 5 %) Boler Effciency s = Total Cost 32,118,229 | $a26,82( Process: Steel treatment 1 & 2 97.0 - 0.1 1,270,000.0 - - 123.19 123.19 110.871 - 12.319 =
- Eslesbos) L0818 Process: Steel treatment 3 & 4 97.0 - 0.1 1,270,000.0 - 123.19 123.19 110.871 - 12.319 -
ations Operations up. ngs  $129,653
ating Hours [@e760 Rieeing Lo [@le7e0 | fotar savings $1,191,410 = = = = = =
Cost Fuel Cost 14.89 - . - - . -
oo Wt o - : : - : : -
oup Water 50 Makeup Water 50
berature [] Temperature ‘ [ Aggregated Results
Process: Steel treatment 1 & 2 [ 12329 [ 12329 [ 110871 | - [ 12319 ] -
Process: Steel treatment 3& 4 [0 | wme10 | wosn [ - | waww | -

Process Calculator (PWP)

Boiler Blowdown
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Resources

= \WVater Risk Atlas: nttps://www.wri.org/data/aqueduct-water-risk-atlas

= PWP Tool: nttps://www.eneragy.qgov/eere/amo/plant-water-profiler-tool-excel-version-10-pwpex-v10

= MEASUR: https://www.energy.gov/eere/amo/measur

= Treasure Hunt Toolkit: https:/betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts
= BP Virtual Training: https:/bptraining.ornl.gov/
= Diagnostic Loan Program: https:/betterbuildingssolutioncenter.energy.gov/better-plants/diagnostic-tools
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https://www.energy.gov/eere/amo/measur
https://betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts
https://bptraining.ornl.gov/
https://betterbuildingssolutioncenter.energy.gov/better-plants/diagnostic-tools

f__esentation from Participants
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Participant Feedback

= Key takeaways from the event
* Findings from the water assessment
= Next steps for water efficiency at your facility

= How can we improve the training
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all for attending the VINPLT on water
efficiency in manufacturing

hope the training was helpful

becific questions, please stay online and
we will try and answer them.

Alternately, you can email questions to me at
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