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Water Virtual INPLT Agenda

= Week 1 (May 21%Y) — Introduction to Industrial Water Assessment and Plant Water Profiler
= Week 2 (May 28™") — Understanding System Level Water use

= Week 3 (June 4th) — True Cost of Water

= Week 4 (June 11™) — Plant Water Profiler Working Session

= Week 5 (June 13™) — Identifying Water Savings Opportunity

= Week 6 (June 25™) — Virtual Treasure Hunt
= Week 7 (July 2n9) — Estimating Water Savings Opportunities

= Week 8 (July 9t") — Industrial Water System VINPLT Wrap-up Presentations
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Review — Session 1 to 3

= \Water Risks

= |ndustrial Water Assessment

= Step 1 - Water Baselining
= Step 2 - True Cost of Water
= Step 3 - Identifying water savings opportunities

= Water Baselining
= Plant Water Flow diagram
= Data Collection (system level and facility level)

= True Cost of Water
= Data Collection (water intake, discharge, treatment and embodied energy)
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Example Facility — With Data (From Session 3)

K 3.8
$1.46/kGal
$0.33/kGal 79 3

76.1

Hot Dip Galvanizing ‘Metered Data

Line

»
>

. Estimated Data

12.6
Steel Treatment $0.06/kGal
Line 1 and 2 2-7 299.8 M($2.00/kGal

Total Pumping - $57,181

Lake Water ‘

$0.114/kGal

126.1

o
»

202.2 MGY .
‘126-1 Q Steel Treatment
: Line3and 4
12.6
$1.72/kGal 49 2 $0.195/kGal 401 21 MGY $124/kaal

9.1
Cooling Tower .

171.7 MGY Total Pumping - $68,617
0.2

. Sanitary Uses
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Agenda — Session Four

Today’s Content:

= |ntroduction to PWP Tool

= Benchmarking — Overview
= PWP — Working Session

= NAWI Survey for Water Use
= Q&A
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- Water Profiler Tool - Overview
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Plant Water Profiler (PWP) Tool

The Plant Water Profiler (PWP) tool is a comprehensive excel-based tool designed for use by manufacturing
plants to help perform a facility level water assessment

https://www.enerqy.gov/eere/amo/plant-water-profiler-tool-excel-beta-version-pwpex-v01l

Plant Water Profiler Tool

Language: English

W f ?VI & Unit M'Igl' Gall Note: The Plant Water Profiler Tool is currently available in the English language only. It
aterVeasurement Unit: RonBaalons uses only Million Gallons for water use calculations and USD for cost calculations.

Currency: usb

Disclaimer

This tool was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or

usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its

endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency thereof.
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https://www.energy.gov/eere/amo/plant-water-profiler-tool-excel-beta-version-pwpex-v01

PWP Tool Concepf

Baseline Water Use
,Qand Water Balance

Determine True

,eCost of Water
FACILITY BOUNDARY K\-/

SYSTEM BOUNDARY

RECIRCULATION (WITHIN A SYSTEM)

WASTEWATER
Shear DISCHARGE

WASTEWATER
TREATMENT

& ldentify Water Efficiency

@Opportunities

WASTEWATER
DISPOSAL

RECYCLE (TO OTHER SYSTEMS)
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PWP Tool — Map

5. Unit Cost 5 True Cost of Water by System

N :
—/

e === == Data for Guiding User Inputs
] — Data Flow to Subsequent Tabs
5 |
2. Plant Water Intake & (@---, Plant & System Water Balance
Discharge - i
-_— 3. Water Use Baseline Water System Water &

i Calculations Use & Savings Cost Savings Potential °

Water Use g 1 2
1 : :
‘->e@ 4. System Water i
- |
—e Balance ;
— :
]
]
)
)
)
]
]
)
— !
]
]
)
)
)
]
]
)
)
)
1

True COSt Of jf System Water Intake #<--

& Discharge

— Results
Wate r I_) 7. Water & Wastewater
Treatment
> 8. Embodied Energy *Tab 9 and 10 associated with
9 — finding water savings opportunities
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Step 1. Baselining water use

UNKNOWN
End to End s
mapping of = = = = == = =FACILITY BOUNDARY = == s e -~
water flow ,’ -~ SYSTEM BOUNDARY ---~_ \
I :; RECIRCULATION (WITHIN A SYSTEM) ‘: :
i | I
somcewnrn | I | )
: i i 1 WASTEWATER
- i Shear DISCHARGE
| ‘ I |
WATER 1 [ WASTEWATER I
[§ TREATMENT | . TREATMENT
| : : ($] |
[ I : [
I l : I
i ! I
| : |
: [ . i i ON-SITE :
1 i 1 WASTEWATER
i i ! 1 .
: | CS%E:} 1 ! S : «  Where water is used
\__TELELIRIL / 1
I .
I : ] I « How much is used
\ Il .
: A rr——— s’ : « Source and discharge
‘\ RECYCLE (TO OTHER SYSTEMS) ,'

~--------------- ----_’
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Step 1. Baselining water use (water balance)

Processes
Boiler
= System level Balance: Cooling Tower
D ti
Total of all water used Landseaping
i .. Unknown
by individual SyStemS Facility Input t Water Uses

should equal Plant

Water Intake
Facility Discharge

Evaporative Losses
Consumptive Losses
Water in product

= Facility level Balance:
Plant Water Intake FaM
A Unknown

should equal Plant
Losses
Water outflows
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Step 1 - Baseline Water Use and Water Balance

=

e R
FACILITY  |Consumed Tab 2 In
Source
ey In — Out = Losses |In Products PWP T00|
Wastewater
o /
o Lossespm
[ sYSTEM Consumed
onsume .
Source In — Out = Losses In Products Tab 4 In
Water
‘ Wastewater PWP TOOI

Other Systems

Tab 3 provides calculators to estimate system water consumption
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Tab 2 — Plant Water Intake Table

( 3
R
Please select the data interval (i.e., monthly or annual) and provide an estimate of water River/Lake Water *:—; o
intake in your plant from applicable water sources. You may also select a water source that is ; : 3 =
not listed in the table, such as rainwater, desalinated water, or other. Select the quality of Ocean/Tide Water g :_2 PLANT
water from the drop-down list. Groundwater §
Year 2018
Data Interval Monthly Gthes; \ y,
Plant's Source Water Intake (Million Gallon)
Month - . . . . .
Municipal Water | Municipal Water | Municipal Water | River or Lake Ocean or Tide Groundwater Other Total
Potable Nonpotable Nonpotable

January
February
March
April
May
June
uly
August
September
October
November
December
Annual -
ANNUAL TOTAL 11.4 - - 1.8 - - - 13.2

Note: If the plant boundary encompasses the entire facility, ANNUAL TOTAL should match with Facility-Wide Annual Source Water Intake you have 13.2

entered in Part 1.3, also shown here in the purple cell. )
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Tab 3 — Example System Level Calculator

Yellow Please input data ONLY in the yellow cells.

Orange Please select from the drop-down menu in the orange cells.

Tan Please DO NOT enter any data or delete values in the tan cells. They contain formulae.

Purple Please DO NOT enter any data in the purple cells. They show values calculated elsewhere for guiding user input and cross-checking results.
Gray Please DO NOT enter any data in the gray cells. They are not applicable to your plant.

Part 3.2 - Cooling Tower Water Use

This table calculates cooling tower water use in the plant. Please select the applicable cooling/condensing system and enter required data in the highlighted cells.
For "Load (Fraction of Chiller Tonnage)," the typical range is 0.5-0.8. For "Evaporation Rate per 10°F Temp. Drop," 0.85% is a typical value, and the typical range is 0.65% for  |Conductivity|
moist climate to 1.0-1.2% for dry climate. For "Temp. Drop Across Cooling Tower," typical range is 10-15°F. For conductivity, first select "Conductivity Unit" from the drop- Unit:
down list on the right and then enter data below.

pS/cm

Makeup Million Gallon per Year (% of Gross Water Use)

Evaporation | Temp. Drop Blowdown

Hours of Cooling | Load Factor Rate per Across Water Conductivit : ]
Cooling Tower Operation | Tower | (Fractionof | A O T:mp Cooling Conductivity Yl Gross Watel| 'ncoming I Outgoing Seeialkizd
per Year Tonnage Tonnage) Drop (%) | Tower (°F) uS/cm uS/cm Use '\C\jla(f:rp Blowdown |Evaporation Water
Cooling Tower for: Process 1 2,912 250 0.8 0.85% 10 600 1,800 105 (100%j | 1.34 (1.28%) 0.446 0.891 103 (98.7%)
] ’ ] ] ’ (0.425%) (0.85%)
0.269 0.0895 0.179
. Ca I o o o
Cooling Tower for: Air Conditioning 2,000 75 0.78 0.85% 10 600 1,800 21.1 (100% (1.28%) (0.425%) (0.85%) 20.8 (98.7%)
‘ Better U.S. DEPARTMENT OF
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Tab 4 - System Level Water Balance

ystem Gross Water Use e
WATER-USING SYSTEM
For EACH water-using system, please provide an estimate of water use originating from different paths. Note: You may use values Sokires GROSS WATER USE =
in the purple cells, which were calculated in previous tabs, as a guide for your estimates in yellow cells, as shown below: Water Source Water +
. : Recycled from Other Systems +
* Use calculated Incoming Water (Source Water + Water From Other Systems) for user estimate for Source Water and Water Recirculated Water
From Other Systems . Water
* Use calculated Recirculated Water for user estimate for Recirculated Water. Of{ ;’:: 4 Recirculated Water 2
*Use calculated Gross Water Use to cross-check TOTAL of User Estimate of Water Use. Systems
Water Flows Calculated on Tab 3 Water Use (Measured or Estimated)
(Million Gallon per Year) (Million Gallon per Year)
Incoming Water Incoming Water
Water-Using System
g3y (Source Water + . Total (Gross Water
Recirculated Water| Gross Water Use Recirculated Water
Recycled From Recycled Water Use)
Source Water

Other Systems) From Other Systems
Process: Process 1 6.84 0.96 7.8 6.8 0.96 7.76
Cooling Tower for: Process 1 1.337 103.495 104.832 13 100.0 1013
Cooling Tower for: Air Conditioning 0.269 20.791 21.06 0.3 20.79 21.09
Boiler for: Facility Needs 3.841 1.28 5.121 3.85 1.28 5.13
Kitchen and Restrooms 1.399 - 1.399 14 14
Landscaping and Irrigation 1.849 = 1.849 1.85 1.85
TOTAL 15.533 126.527 142.06 13.65 1.85 123.03 138.53

Note: System-level TOTAL for Source Water should closely match with plant-level ANNUAL TOTAL calculated in Part 2.1, also 132
shown here in the purple cell.
‘ Better U.S. DEPARTMENT OF
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Step 2. Determine True Cost of Water

Tab 5 - Define Unit Cost of all components — Typical Values
are Provided

Tab 6 & 7 - Match unit cost with water flow volumes identified
through water baselining

Tab 8 - Define the embodied energy components — Pumps,
Fans and Heating

16
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Tab /7 — Cost of Water and Wastewater Treatment

Municipal Water | | I &
. _ > 1=l
Part 7.1 - Onsite Water Treatment River/Lake Water | g:
I =1
Ocean/Tide Water | 5!
. | DI WATER-USING
Please select water treatment processes from the drop-down list for your Groundwater " |~ SYSTEM
plant. Enter a percent estimate of water that is treated for applicable ; :Q:
incoming water categories. For example, if "Process A" receives water from \atar lgl
"River," all of which undergoes "Water Treatment Process 1" and "Water from :L i Recirculated Water
Treatment Process 2," enter 100% in both cells of that row. Other g J
Systems
% of Water Use Undergoing Water Treatment
Water Treat tP
. Quantity (Million ater Treatment Process
Water-Using System Water from: elllorn e e
. Reverse Osmosis Lime Softening
Municipal Water: Potable | 6.8 o 100% o
. River or Lake: Nonpotable -
P : P d t C | ..........................................................................................................................................................................................................................................................................
rocess: TrodHe HooTne Water from Other Systems | S R
Recirc. within System - 100%
Municipal Water: Potable | S N
- : River or Lake: Nonpotable |43 100%
Cooling Tower for: Process 1 Water from Other Systems | R R
Recirc. within System 100.0
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Step 3. [dentity water opportunities — Tab ? & 10

Checklist of plant and system
level measures

User answers guestions to
evaluate water efficiency status
on system-level and to identify
potential opportunities.

18

System Water Efficiency Status

Response

Process

Cooling/condensing for process

Has once-through cooling water been eliminated with
the use of chillers, cooling towers, or air-cooled
equipment?

No

Has blow-down/bleed-off control on cooling towers
been optimized?

No

Is treated wastewater (or other sources of water for
cooling tower make-up) reused where possible?

No

Are cycles of concentration for cooling towers
maximized through efficient water treatment?

Kitchen and Restrooms

No

Landscaping

M Better
QPlants
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PWP results

True Cost of Water ] Water Intake by System

Process: Process 1 B Municipal Water Intake

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

Cooling Tower for: Process 1

Cooling Tower for: Air Conditioning

Boiler for: Facili
Water Treatment Needs, 28% by Process: Process 1,

50%

Boiler for: Facility Needs

Kitchen and Restrooms B Wastewater Treatment

Landscaping and Irrigation

Pump and Motor Energy Cooling Tower for:

0 20,000 40,000 60,000 80,000100,0001.20,000140,000 Air Conditioning,
$ per Year B Heat Energy in Wastewater 2%

Cooling Tower for:
Process 1, 10%

Comparison with Industry Average  Water Imbalance by System

Plant's Source Water Intake Benchmark Incoming Water Outgoing Water Water Imbalance
\ This chart compares water . —
e Food Manufacturing intake in your plant (marked as Water-Using System Million % of % of Total
_ ‘ X) with the min-max range of Million Gallon per Year Gallon Per Incoming Loss
that in the same industry Year Water
- é Dairy Product Manufacturing subsector and type in the United Process: Process 1 6.8 6.405 0.395 5.8% 87.2%
- States. F ison, .
She i el it Cooling Tower for: Process 1 13 1.3 - ; ;
water intake is normalized by
bt Dairy Product t : . . e
g Frz;zn)ﬁa‘:‘ufgz‘ﬁfiﬁg production cost. Cooling Tower for: Air Conditioning 0.3 0.27 0.03 10.0% 6.6%
) 0 10,000 20,000
19 kGal per Million Dollar Production Cost PLANT TOTAL 15.5 15.047 0.453 16.5% 100.0%
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~ Benchmarking in PWP Tool
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Water use by NAICS

The North American Industry Classification System (NAICS) is the standard used by federal statistical
agencies to classify businesses in US, Canada, and Mexico

We have participants from:

NAICS 31 — 33 two-digit:
ansecuig S NAICS
| 311 Food Manufacturing
three-digit:
NAICS 322
Paper Manufacturing Subsector 522 Pulp, paper
L 325 Chemicals
L =
Y four-digit; 326 Plastics
Pulp, Paper and Paperboard Mills Industry group 327 Clays
L
l 331 Iron & Steel
NAICS 32211 five-digit: -
L industry 333 Machinery
L 335 Appliances and equipment
N six-digit. 336 Motor vehicle & aerospace
Mechanical Pulp Mills Mational industry 337 Furniture

Be“er U.S. DEPARTMENT OF
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Researchers have used regression models to estimate water intake at 6-digit

NAICS code for the U.S. economy. (Values used in PWP tool)

Food Manufacturing [311] - Best Sugar Manufacturing cemess—e-e- e * ®®Poyltry Processing
Beverage and Tobacco Product Manufacturing [312] - Soft Drink and tce Manufacturing e e e e Wl:weries
Textile Mills [313] - Narrow Fahric Mills|and Schiffli Machine Embraidery we = e ® Fiber,(Yarn:and Thread Mills
Textile Product Mills [314] - s & as -
Apparel Manufacturing [315] - sse o -
Leather and Allied Product Manufacturing [316] - Other Leather and Allied Product e s Leather andHide Tanning and Finishing
Wood Product Manufacturing [321] - e o0 -
Paper Manufacturing [322] - Sanitary Paper Product Manufacturing | ee (e e . e ¢ [Paperboard Mills
Printing and Related Support Activities [323] - .. B
Petroleum and Coal Products Manufacturing [324] - Asphalt Paving Mixture and Block @ e e @ o PRetroleum Refineries
Chemical Manufacturing [325] - IVt Diagnontic ] sel o e lleel emie | ee | eee Synthetic Dye and Pigment Manufacturing
. ) Substance Manufacturing
Plastics and Rubber Products Manufacturing [326] - sem e . -
Nonmetallic Mineral Product Manufacturing [327] - . L L Copper Rolling, Drawmg,. " [ron and Stteel Mills and Ferroalloy Manufacturing
Primary Metal Manufacturing [331] - Plumb.lng Fixiure Fltt!ng Extruding, and Alloying = ® ee Secondary Smelting and Alloying of Aluminum
Fabricated Metal Product Manufacturing [332] - and ffyim Manufacturmg . ® o @es o ee #o  Soringand Wire Produgt Manufacturing
Machinery Manufacturing [333] - Electnomedical gnd ecorem -
. . Eledtrothera peutlc Apparatus
Computer and Electronic Product Manufacturing [334] - Mahiifceuring || ss s 08 s o @s o) () * Bare Printed Cincuit Board Manufacturing
Electrical Equipment, Appliance, ar_’nd Component Manufactur[ng [335] - Guided Miskile arid|$pace ® ® o103 -
Transportation Equipment Manufacturing [336] - Vehicle Manufacturing' @ (enetes oo ® Motor Home Manufacturing
Furniture and Related Product Manufacturing [337] - { «e s . -
. . Jewelry|and Silverwareg - i JLLl L bl e LU
Miscellaneous Manufacturing [339] ™ Manufacturing'® | . e e g wfacturing
0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000

EIOLCA Water Withdrawal kGal/Millions

Estimates based on:
Blackhurst, B. Y. M., Hendrickson, C., & Vidal, ]. S. I. (2010). Direct and indirect water withdrawals for U.S. industrial sectors. Environmental
Science & Technology, 44(6), 2126- 2130.
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Key points to rememlber about benchmarking

Remember there is high variability and uncertainty in the estimates because of lack of data. Use estimates
and average with caution.

We are aware that facilities in water-stressed regions may be already implementing water saving
strategies. Their water intake may be much lower than the averages. (e.g.: facilities in Western U.S. or

Mexico).

Your facility may decide to use a different metric than gallons/S. (e.g.: gallons/tons,
gallons/employee*day, gallons/hours of operation).

For our participants in Brazil:

Facilities outside of North America may check NAICS codes in www.naics.com.

You may find your local water intake estimates through your local water agency (“Agua na Industria — Uso e
coeficientes tecnicos” Agencia Nacional de Aguas).

U.S. DEPARTMENT OF
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http://www.naics.com/

PWP - Working Session
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Example Faclility — With Data

$0.33/kGal

76.1

Total Pumping - $57,181

Lake Water ‘

Hot Dip Galvaniz
Line

3.8
K $1.46/kGal

o 72.3
ing

‘Metered Data

12.6

Steel Treatment $0.06/kGal

Line 1 and 2

49.2 $0.195/kGal

202.2 MGY
$1.72/kGal
City Water .
171.7 MGY

Total Pumping - $6

Sanitary Uses

Q{ Steel Treatment
| Line3and4
12.6

Cooling Tower

227

. Estimated Data

299.8 M($2.00/kGal

‘ Industrial Sewer

2.1 MGY $1.24/kGal

Municipal Sewer

8,617
0.2
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Data Collection Sheet

Helps collect all

t
C

ne necessary
ata to complete

t

ne Plant Water

Profiler Tool

OAK
RIDGE

National Laboratory

Water In-Plant Training
Data Collection Sheet

Required Information Prior to Plant Visit

Company: Example Facility

Location: Knoxville, TN

Table of Contents

1

2.
3.

- R 4 L >

FACILITY INFORMATION

PLANT'S WATER FLOW DIAGRAM
PLANT'S SOURCE WATER INTAKE AND WASTEWATER DISCHARGE

DATA COLLECTION: METERED DATA

DATA COLLECTION: INFORMATION FOR ENGINEERING ESTIMATE

DATA COLLECTION FOR ESTIMATING: PUMP, FAN AND MOTOR ENERGY USE

UNIT COSTS FOR QUANTIFYING TRUE COST OF WATER

© o o v P ) -
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NAWI/Better Plants Collaboration

. | Better
MNational Alliance
@' NAWI fl;:]: ‘u."t:alt??r Innovation Pla I‘ItS

U.S. DEPARTMENT OF ENERGY

270 partner organizations, voluntary
commitment to energy intensity reduction
Includes 14 partners in Water Savings
Network, 8 with water-related goals
ORNL TAMs are key points of contact to
partners

A

Opportunity to Collaborate

NAWI — technology development for improvements in water quality and reuse
Better Plants — partners with water goals striving for reductions in water use,
improvements in water quality/reuse

Develop a segmented approach to characterize industrial water quality needs
Explore where alternative water treatment options may offer an improvement to
chemical treatment, and determine which industry sectors or industrial water
processes are most favorable water reuse

Characterize effectiveness of successful primary treatment or treatment-for-reuse

U.S. DEPARTMENT OF
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Intake Process to Collect Data

Are you aware of process Select "X" for any that apply, or write in

14" |needs within your facilities  |gther

* [Intake form developed with 25-30 questions e

. that require additional water
focusing on water management and reuse , and water treatment?
guality needs

Boilers/steam system

« Designed to represent entire footprint to initiate Cooling towers
discussions around Water Management Part cleaning for
painting/coating/welding/further
— Understand internal corporate level water savings goals nracessing
— ldentify process-specific priority area for water savings Water that is Incorporated into product

— ldentify water quality requirements and wastewater
discharge criteria

Other (write in short response)

If any processes were

— Understand barriers and opportunities towards water 142 |selected in Question 14, how

reuse do you treat the water at
your facilities?

Select "X" for any that apply, or write in
other

Chemical treatment/water softeners

lon exchange

Water Intake form | Multiple Choice Entry Datasets ®

U.S. DEPARTMENT OF
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u all for attending today’s webinar.

next Thursday — June 13, 2024 — 10 am
-- ET

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

Alternately, you can email questions to me at

EEEEEEEEEEEE


mailto:thirumarank@ornl.gov

	Slide 1: Industrial Water Systems Virtual INPLT Training & Assessment
	Slide 2: Water Virtual INPLT Agenda
	Slide 3: Review – Session 1 to 3 
	Slide 4: Example Facility – With Data (From Session 3) 
	Slide 5: Agenda – Session Four
	Slide 6:  Plant Water Profiler Tool - Overview
	Slide 7: Plant Water Profiler (PWP) Tool
	Slide 8: PWP Tool Concept
	Slide 9: PWP Tool – Map 
	Slide 10: Step 1. Baselining water use
	Slide 11
	Slide 12: Step 1 - Baseline Water Use and Water Balance 
	Slide 13: Tab 2 – Plant Water Intake Table 
	Slide 14: Tab 3 – Example System Level Calculator 
	Slide 15: Tab 4 – System Level Water Balance  
	Slide 16: Step 2. Determine True Cost of Water
	Slide 17: Tab 7 – Cost of Water and Wastewater Treatment 
	Slide 18: Step 3. Identify water opportunities – Tab 9 & 10
	Slide 19: PWP results
	Slide 20: Acknowledgement
	Slide 21: Benchmarking in PWP Tool
	Slide 22
	Slide 23
	Slide 24: Key points to remember about benchmarking
	Slide 25: PWP – Working Session
	Slide 26: Example Facility – With Data 
	Slide 27: Data Collection Sheet 
	Slide 28: NAWI/Better Plants Collaboration
	Slide 29: Intake Process to Collect Data
	Slide 30: Thank You all for attending today’s webinar.  See you all on next Thursday – June 13th, 2024 – 10 am ET  If you have specific questions, please stay online and we will try and answer them.  Alternately, you can email questions to me at thirumara

