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Campus Groundwater 
Conservation Planning (CGCP) 
Protocol Training #1
WEDNESDAY, MAY 9 TH,  2018



Agenda – 8:30 AM – 11:30 AM
8:30 – 8:35 Introductions – 5 minutes

8:35 – 8:50 CGCP introduction – 15 minutes

8:50 – 9:20 Protocol overview – 30 minutes

9:20 – 9:50 Promotion to campuses – 30 minutes

9:50 – 10:00 Break – 10 minutes

10:00 – 10:30 Initial data request – 30 minutes

10:30 – 11:15 Onsite data collection forms – 45 minutes

11:15 – 11:30 Spreadsheet introduction – 15 minutes



Desired Training Outcomes
Provide understanding of CGCP process and benefits

Prepare participants to engage in discussions with potential campus 
partners

Enable participants to solicit initial data requests from campuses

Prepare participants for on-site data collection



Important Notes
Opportunities to refine the protocol and reporting still remain

We will learn a lot through implementation of the protocol on a 
variety of campus types throughout the 11-county metro

We welcome ideas for improving and streamlining the protocol 
implementation and reporting

All files available on USB drives passed around room – also available 
via Google Drive link to be shared following training



Introductions
Name

SWCD

Role

Favorite pastime

Mitch



CGCP Introduction
FINAL REPORT, TCMA GROUNDWATER OVERVIEW, GRANT DETAILS, 
WORK TO DATE, ULTIMATE GOAL, TRAINING LAYOUT 



Final report



Summary
45 of 84 projects have an estimated payback period shorter than their estimated lifespan, which 
makes them feasible from a financial perspective

Installation of the 45 projects would reduce annual water use by 584,770 gallons (66% 
reduction), which corresponds to a reduction of $3,738.33 in annual costs associated with water 
and energy

35 of 45 projects have simple payback period of less than 5 years

Installation of the 35 projects would cost $6,285.80 and result in an annual water use reduction 
of 506,668 gallons (57% reduction) and a net savings (water + energy) of $25,429.52 over the 
lifespan of the projects



















Grant Details
MCD FY 2016 CWF AIG – 3-year grant concludes 12/31/18 – grant agreement amendment 
approved

$250,000 project
◦ $200,000 CWF AIG

◦ $50,000 SWCD match

Match requirements
◦ Each member district must provide a 25% match of the grant funds 

◦ Said another way, the required match is 20% of the total project cost (i.e. grant+match)

◦ Invoices must clearly show match and use BWSR-approved hourly rates



Deliverables
Protocol 

Up to 11 CGCP reports 
(ideally one per county)

Final report compiling 
findings from 11 individual 
reports



Member Structure
Fiscal agent – Scott Soil and Water Conservation District

Host – Anoka Conservation District

Participant –
◦ Level 1 - Anoka, Isanti, Ramsey, Scott, Sherburne, and 

Washington SWCDs

◦ Level 2 – 10 Metro SWCDs and Hennepin County 
Environmental Services

Partners – Task force members

Solicited interest from all SWCDs originally



Participant Levels
Level 1 – CGCP Protocol Development

◦ Actively participate in taskforce
◦ Develop CGCP protocols
◦ Literature review of BMPs
◦ Develop training for SWCD staff
◦ Training of Level 2 participants and campus facility managers

Level 2 – CGCP Implementation
◦ Identify and recruit campus participation
◦ Complete at least one CGCP including final report
◦ Reporting documentation provided to Host

Taskforce only
◦ Active participation in taskforce but does not assist with CGCP protocol work product development

◦ MCD member

◦ Non-MCD member 



Task Force
Member Selection

◦ Sectors represented

◦ SWCD and non-SWCD

SWCD Name Title

Anoka Mitch Haustein Conservation Specialist

Isanti Tiffany Determan District Manager

Ramsey Andrea Prichard Environmental GIS Technician

Scott Troy Kuphal District Manager

Sherburne Daniel Cibulka Water Resource Specialist

Washington Jay Riggs District Manager

Organization Name Title

Anoka-Hennepin School District Doug Bonar Sites and Grounds Supervisor

Metropolitan Council Brian Davis Senior Engineer, Water Supply Planning

Minnesota Technical Assistance Program (MnTAP) Mick Jost Team Leader & Senior Scientist

Scott County Tim McGovern Facilities Manager

Minnesota DNR Carmelita Nelson Water Conservation Consultant

Washington County Department of Public Health & Environment Stephanie Grayzeck Souter Associate Planner

City of Woodbury Jim Westerman Utilities Supervisor/Environmental Resource Coordinator

Level 1 SWCD CGCP Task Force Members

Non-SWCD CGCP Task Force Members



Task Force
Two meetings to date

◦ Developed protocol concept

◦ Reviewed detailed outline of protocol



Work to Date
Protocol developed

◦ Included feedback from a variety of sectors

◦ Reviewed existing protocols

◦ Meetings with facilities managers and city utility providers

◦ Revised process

◦ Developed worksheets for on-site data collection

◦ Reviewed existing use and potential savings calculators

Pilot study completed at Matoska International IB World School in White Bear Lake

Report example generated



Grant Extension and Work Plan Revision
Amendment

◦ Original grant deadline 12/31/18

◦ Requested amendment to extend deadline to 12/31/19
◦ Must complete up to 11 reports by September 2019 (ideally one per metro county)

◦ Compile all results into final report for 12/31/19 deadline

Work Plan Revision
◦ Grant funds shifted from project development to implementation



Revised Budget – BWSR-Approved
Shifted $47,600 ($38,080 grant + $9,520 match) from ‘Design/Production’ to ‘Implementation’

$15,000 per district ($12,000 grant + $3,000 match) for implementation of protocol

Project Activities
Fund 

Source

Current BWSR-Approved 

Work Plan Budget

Proposed 

Budget

Grant $7,500.00 $7,500.00

Match $1,875.00 $1,875.00

Grant $15,000.00 $15,000.00

Match $3,750.00 $3,750.00

Grant $83,060.00 $44,980.00

Match $20,765.00 $11,245.00

Grant $93,920.00 $132,000.00

Match $23,480.00 $33,000.00

Grant $520.00 $520.00

Match $130.00 $130.00

Grant $200,000.00 $200,000.00

Match $50,000.00 $50,000.00
Total

Supplies

Campus Groundwater Conservation Plan 

program design and production

Campus Groundwater Conservation Plan 

designs

Grant Administration and Reporting

Project Development



Overall CGCP Objectives
Develop a groundwater planning protocol to be 
implemented in 11-county metro for large-acreage, public 
campuses

Train staff on protocol implementation

Identify BMPs to conserve groundwater (reduce and/or 
supplement use) and encourage infiltration where it is 
appropriate

Complete up to 11 CGCP reports

Produce results (i.e. installation of identified projects and 
maintenance)

Position SWCDs state-wide to do this in a cost-effective 
manner



Training Layout
Training #1 – position SWCD staff to engage campuses and 
complete on-site data collection
◦Steps 1-5 of 10 step protocol

Training #2 – enable staff to process collected data and 
generate CGCP report
◦Steps 6-10 of 10 step protocol

Thank you RCD!
◦Especially Ann and Andrea



Protocol Overview



Protocol Overview
Reviewed existing protocols

◦ SFWMD

◦ EPA’s WaterSense at Work

Common theme:  emphasize need for thorough 
water audit to develop holistic understanding of 
facility water use in order to identify conservation 
opportunities

Protocols exist, but widespread application is limited



SFWMD
South Florida Water 
Management District Water 
Supply Development Section

◦ Water Efficiency and Self-
Conducted Water Audits at 
Commercial and Institutional 
Facilities – A Guide for Facility 
Managers, Second Edition, July 
2013

Open file and briefly review



WaterSense
EPA

◦ WaterSense at Work, Best 
Management Practices for 
Commercial and Institutional 
Facilities, October 2012

Open file and briefly review



Original Goals for Protocol Development
Analysis can be conducted in a reasonable timeframe 
(e.g. 150-200 hours) and still produce meaningful 
results

Adaptation of existing protocols
◦ Hours saved in development can be transferred to 

implementation of protocol

Water use reduction opportunities
◦ Reduce losses (leaks)

◦ Increase efficiency

◦ Educate employees and occupants – behavior 
modification

◦ Reuse onsite alternative water

Develop templates for reporting



CGCP Protocol Outline
1. Campus selection (5 hours)

2. Desktop review (5 hours)

3. Kick-off meeting (10 hours)

4. Initial data request (5 hours)

5. On-site data collection (20 hours)

6. Process data and request any additional information (10 hours)

7. Identify possible projects and develop cost estimates (30 hours)

8. Analyze possible projects for cost-effectiveness (20 hours)

9. Generate final report (50 hours)

10. Follow-up support (5 hours)

Total:  160 hours



1 – Campus Selection
Current requirements are:

◦ Source of water for the campus is groundwater

◦ Public campus – currently clarifying with BWSR



1 – Campus Selection
Campuses on a private well will 
require a highly motivated partner 
because cost savings will likely not 
be significant (i.e. payback periods 
will be long)

Appendix B – promotional handout 
used in conjunction with talking 
points to right

Will review promotional handout 
later in training



1 – Campus Selection
Appendix C – additional 
guidance for campus 
prioritization and selection

May become commonplace 
once CGCP initiative is well 
established



2 – Desktop Review
Gain general understanding of 
campus in preparation for kick-
off meeting

Completed in GIS

Focused on campus exterior but 
can be helpful for identifying 
potentially irrigated areas and 
infiltration opportunities

Generate list of questions for 
kick-off meeting

Generate overview map for 
note-taking



3 - Kick-Off Meeting
Meeting attendees

◦ Lead administrative staff for campus

◦ Campus facilities manager(s)

Focus on positivity (i.e. don’t attack a campus for wasting water)

Will provide more detail on suggested topics later in training



4 – Initial Data Request
Separate section of training dedicated to details of this step

Essentially, gather the data and populate the calculators to the extent possible – data gaps will 
remain – use them to guide the on-site data collection step

CGCP protocol analyzes both indoor and outdoor water use

Commercial and institutional water use divided into four general categories:
◦ Meters and leak detection

◦ Domestic indoor

◦ Non-domestic indoor (air cooling)

◦ Outdoor 



5 – On-Site Data Collection
Separate section of training dedicated to review of data 
collection forms

Populate data collection forms (hard copy or digital)

Must measure all fixtures and equipment – one 
malfunctioning piece of equipment or fixture can represent 
a significant waste of water

Note any modifications to assumptions for sanitary fixtures

Larger equipment does not have general assumptions –
gather detailed information from operators of the 
equipment



6 – Process Data
Enter data into CGCP calculators and identify any gaps that remain

Final request for information to facilities manager

For information not available, verify assumptions with facilities manager



7 – Identify Projects and Develop Cost 
Estimates
Calculators provide potential water conservation associated with using efficient fixtures and 
equipment

Estimated costs are entered into the calculators to estimate simple payback period

Verify estimated costs with facilities manager
◦ Some facilities may complete the work in-house whereas some may hire contractors

Appendix D – general guidance for groundwater recharge opportunities
◦ CWP Urban Retrofit Manual 3



8 – Analyze Recommendations for Cost-
Effectiveness
Overview of calculators

Simple payback period

Simple Payback Period = Project Cost ÷ (Water Savings · Cost of Water and Wastewater) 
 
Where: 

 Simple Payback Period (years) 

 Project Cost (dollars) 

 Water Savings (gallons per year) 

 Cost of Water and Wastewater (dollars per gallon) 
o The true cost of water factors in costs associated with chemicals, 

electricity, and gas. 
o It is important to note that investments in water saving are paid back 

at the highest water utility block rate, thereby providing the greatest 
reduction in payback period, until total water use drops to the next 
tier. 



8 – Analyze Recommendations for Cost-
Effectiveness
Ranking by a variety of factors

Clarify what is most useful for 
specific campus



9 – Generate Final Report
Ensure report includes 
straightforward summary 
section

Meet with campus staff to 
present report

Complete draft report 
reviewed by Level 1 SWCD 
members

Final edits completed for 
Training #2



10 – Follow-Up Support
Implementation ideas

◦ Fix malfunctioning or leaking 
equipment

◦ Start with simple projects to create 
initial positive results

◦ Modify O&M protocols that can be 
little or no cost

Gauge installation of projects

Document water savings

Identify challenges to 
implementation



Promotion to Campuses



Potential Campus Types
From grant application:  

Schools

Colleges

City Halls

Public Works Buildings

Others



Desktop Review



Initial Contact
Ensure source of water is groundwater

Participation is entirely voluntary

Save money and water

Campus staff time investment estimate



Promotional Material - Handout
Overview of CGCP initiative

Benefits

General process

Common equipment and fixtures analyzed

Roles of campus staff

MS Publisher file for SWCD-specific contact information

Please review and share initial reaction – pair and share



Kick-Off Meeting
Talking Points

◦ Save money, water, and energy

◦ Entirely voluntary
◦ Non-regulatory

◦ No requirements for installation, although highly encouraged

◦ Overview of campus water source (aquifer)

◦ CGCP process overview

◦ Identify campus-specific goals

◦ Existing water conservation efforts

◦ Complete DOE FEMP Water Project Screening Tool

◦ Campus staff time investment

◦ Introductory tour



DOE FEMP Water Project Screening Tool -
Example
Simple to populate

Readily available information

Provides general sense of water conservation potential

Populate spreadsheet



Introductory Tour
Gain general understanding of campus 
layout and water using equipment and 
fixtures

Not collecting detailed information at 
this point, but enables planning and 
estimating time investment necessary 
for on-site data collection step



Initial Data Request



Data to Collect
Facility manager contact information

Utility bills (water, gas, and electricity) – at least most recent 24 
months

Sub-metered water equipment data – at least most recent 24 
months

Count of existing sanitary fixtures and other water using 
equipment

Facility leak detection data

Building occupancy information

Irrigation system information

Educational efforts

Other



Request Form - Handout
Provide to campus facility manager 
after kick-off meeting

Review form – pair and share



Process Data - Population
Matoska International IB World School Population Data

2017-2018 School Year (as of 08/30/2017)

STUDENTS

Grade Boys Girls TOTALS

K 44 47 91

1 50 49 99

2 50 48 98

3 46 58 104

4 41 61 102

5 43 32 75

274 295 569

FACULTY/STAFF

Group Men Women TOTALS

Faculty/Staff 9 66 75

TOTAL POPULATION

Population Size Days/Week Weeks/Year Work Days/Year

Male 283 5 35 175

Female 361 5 35 175

TOTAL 644

ESTIMATED SANITARY FIXTURE USE CALIBRATION CALCULATIONS

Days per year 175

Toilet use/day Urinal use/day

Male Staff 1 2

Female Staff 3 0

Male Students 0.802 1.604

Female Students 2.406 0

TOTAL POPULATION (644)

Expected Annual Toilet Uses 198,908               

Expected Annual Urinal Uses 80,070                 

Expected Annual Lav. Faucet Uses 278,977               

STAFF (75)

Expected Annual Toilet Uses 36,225                 

Expected Annual Urinal Uses 3,150                    

Expected Annual Lav. Faucet Uses 39,375                 

STUDENTS (569)

Expected Annual Toilet Uses 162,683               

Expected Annual Urinal Uses 76,920                 

Expected Annual Lav. Faucet Uses 239,602               



Example Data – City Billing Rates



Example Data – Water Bill



Process Data – Water Billing

Time Period YEAR/QUARTER QUARTER Reading Units Used

June - Sept 15 2015 3* 1596

Sept15-Dec 15 2015 4 1930 334

Dec 15-Mar 16 2016 1 2223 293

Mar-June 16 2016 2 2526 303

June - Sept 16* 2016 3* 2659 133

Sept-Dec 16 2016 4 3017 358

Dec 16-Mar 17 2017 1 3397 380

Mar-June 17 2017 2 3747 350

June-Sep 17* 2017 3* 3869 122

Sep 17-Dec 17 2017 4 4184 315

*Summer months - no school in session

COST PER CFF (748.052 GALLONS)

Sewer 3.40$                   

Water 1.30$                   

ANNUAL USE

YEAR CCF GALLONS $

2016 1087 813133 5,108.90$      

2017 1167 872977 5,484.90$      

DIFFERENCE 80 59844 376.00$          7.36%

SCHOOL-YEAR USE

YEAR CCF GALLONS $ %

2015-2016 930 695688 4,371.00$      

2016-2017 1088 813881 5,113.60$      

DIFFERENCE 158 118192 742.60$          16.99%

GALLONS PER PERSON PER DAY

TIMEFRAME CCF GALLONS POPULATION DAYS GALLONS/PERSON/DAY

2016 1087 813133 644 175 7.22

2017 1167 872977 644 175 7.75



Existing Annual Water Budget
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Annual benchmark:  
1,700 – 2,700 gallons/student*
*Benchmarking Task Force Collaboration for Industrial, Commercial & Institutional Water Conservation, Colorado Water Wise Council, July 2007
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On-Site Data Collection



On-Site Data Collection General Tips
Develop understanding of campus layout during introductory 
tour

Create route to follow during on-site data collection
◦ Layout map could be necessary for more complicated campuses

◦ Work systematically through campus

◦ Consider schedule of building staff and visitors (e.g. don’t collect 
data in the kitchen during lunch time)

◦ Notify entire staff prior to data collection in order to save time

Take detailed notes and lots of pictures
◦ Use room numbers for ID whenever possible

Take pictures of ID labels on larger equipment



On-Site Data Collection Example



Review of Data Collection Forms and 
Methodologies – Handout/Laptop
Review forms in MS Excel

45 tabs – easy to rearrange

Right-click on arrows at bottom 
left to quickly navigate to 
desired tab

Greatest complexity/uncertainty 
in cooling towers and irrigation 
systems

Measure flow rates of toilets 
and fixtures

◦ Distribute stopwatches (3 each) 
and flow bags (4 each)



Spreadsheet Calculator 
Introductions



Calculator Overviews
Reviewed existing calculators available from a 
variety of entities

9 calculators selected for CGCP
◦ 6 from SFWMD

◦ 2 from Energy Star

◦ 1 from DOE FEMP

Detailed guidance provided in Training #2 and 
in reference manuals



End of Training #1
THANKS



Campus Groundwater 
Conservation Planning (CGCP) 
Protocol Training #2
WEDNESDAY, MAY 23 RD,  2018



Agenda – 8:30 AM – 11:30 AM
8:30 – 8:40 Answer remaining questions from training #1

8:40 – 8:50 Review on-site data collection forms

8:50 – 9:00 Standardize protocol for sanitary fixture data collection

9:00 – 9:05 Daily water use calculator

9:05 – 9:50 Sanitary fixture calculator

9:50 – 10:00 Break – 10 minutes     

10:00 – 10:15 Residential appliance and commercial kitchen calculators

10:15 – 10:25 Cooling tower calculator

10:25 – 10:35 Irrigation calculator

10:35 – 11:10 Water use analysis and cost estimation calculators

11:10 – 11:30 Review completed report

11:30 End



Questions from Training #1
GENERAL PROTOCOL QUESTIONS, KICK -OFF MEETING, ON-SITE DATA 
COLLECTION FORMS





On-Site Data Collection Forms
EMPHASIZE MOST USEFUL FORMS



On-Site Data Collection Forms
45 tabs

Worksheet (WS) 
versus BMPs

Most useful
◦ Leak Detection

◦ Faucets

◦ Showerheads

◦ Toilets

◦ Urinals

◦ Residential-Grade Appl.

◦ Commercial-Grade Appl.

◦ Commercial-Grade Fixtures

◦ Cooling Tower

◦ Irrigation System

◦ Landscaping & Irrigation



Leak Detection

Note:  Digital water meters may show real time flow rates for leak detection.

Meter Location:

Meter Type:

Date and Time

Initial Meter 

Reading Date and Time

End Meter 

Reading

Known Water Consumption 

During Shutdown Leaks/Other Observations

Meter Location:

Meter Type:

Date and Time

Initial Meter 

Reading Date and Time

End Meter 

Reading

Known Water Consumption 

During Shutdown Leaks/Other Observations

Meter Location:

Meter Type:

Date and Time

Initial Meter 

Reading Date and Time

End Meter 

Reading

Known Water Consumption 

During Shutdown Leaks/Other Observations

FACILITY LEAK DETECTION - WORKSHEET



Faucets

Cups   /   Pints   /   Quarts   /   Flowbag

Num. 

Cups/

Pints/

Quarts

Num. 

Secs.

Calc. 

Rate or 

Flowbag 

(gpm)

FAUCETS - WORKSHEET

Building Name:
Flow Measurement Container (circle one):  

Timed

Flow Rate

Location

In 

Lav. 

Fac.

User 

Group

(Male or 

Female)

Metered 

(Sensor 

or Spring) 

Seconds 

of Flow

Marked 

Flow 

Rate 

(gpm)

NA=No 

Action 

R=Replace 

M=Maint.

Leaks?  

Other Comments

Manual, 

Sensor, 

or Spring



Showerheads

Building Name:
Flow Measurement Container (circle one):  Cups   /   Pints   /   Quarts   /   Flowbag

Num. 

Cups/

Pints/

Quarts

Num. 

Secs.

Calc. Rate 

or 

Flowbag 

(gpm)

SHOWERHEADS - WORKSHEET

Location

Flow Rate

NA=No Action 

R=Replace 

M=Maint. Leaks?  Other Comments

Marked 

Flow Rate 

(gpm)

Timed



Toilets

Building Name:

TOILETS - WORKSHEET

Location

Marked 

China 

Flush 

Rate 

(gpf)

Timed 

Flush 

Num. 

Sec.

User 

Group

(Male or 

Female)

Manual 

or 

Sensor

Tank or 

Valve

Marked 

Valve 

Flush 

Rate 

(gpf)

Calc. 

Rate 

(gpm)

NA=No 

Action 

R=Replace 

M=Maint.

Leaks?

Dye Test 

Results?

Other 

Comments



Urinals

Building Name:

URINALS - WORKSHEET

Location

Manual 

or 

Sensor

Marked 

Valve 

Flush 

Rate 

(gpf)

Marked 

China 

Flush 

Rate 

(gpf)

Timed 

Flush 

Num. 

Sec.

Calc. 

Rate 

(gpm)

NA=No 

Action 

R=Replace 

M=Maint.

Leaks?

Other Comments



Residential-Grade 
Appliances

DISHWASHER Low Temp. High Temp.

Location Make/Model Quantity

Racks 

washed 

per day

Building hot 

water fuel 

type

Booster 

water 

heater fuel 

type

Operating 

days per 

year

ENERGY 

STAR 

Qualified?
Under Counter
Door Type
Single Tank 

Conveyor
Multi-Tank 

Conveyor

Leaks or other comments:

ICE MACHINE

Location Make/Model Quantity

Havest rate 

(pounds 

ice per 

day)

Potable 

water use 

(gallons per 

100 pounds 

of ice)

Operating 

days per 

year

ENERGY 

STAR 

Qualified?
Ice Making 

Head
Remote 

Condensing 

Unit/Split 

System
Self Contained 

Unit
Leaks or other comments:

CLOTHES WASHER

Location

Water heat 

source Make/Model Quantity

Average 

number of 

loads per 

week

Type of 

clothes 

dryer

Electric or 

gas dryer

ENERGY 

STAR 

Qualified?
Electric Heat
Gas Heat

Leaks or other comments:

RESIDENTIAL-GRADE APPLIANCES - WORKSHEET



Commercial-
Grade Appliances

DISHWASHER Low Temp. High Temp.

Location Make/Model Quantity

Racks 

washed 

per day

Building hot 

water fuel 

type

Booster 

hot water 

fuel type

Operating 

days per 

year

ENERGY 

STAR 

Qualified?
Under Counter
Door Type
Single Tank 

Conveyor
Multi-Tank 

Conveyor

Leaks or other comments:

ICE MACHINE

Location Make/Model Quantity

Havest rate 

(pounds 

ice per 

day)

Potable 

water use 

(gallons per 

100 lbs ice)

Operating 

days per 

year

ENERGY 

STAR 

Qualified?
Ice Making 

Head
Remote 

Condensing 

Unit/Split 

System
Self Contained 

Unit
Leaks or other comments:

STEAM COOKER

Location Make/Model Quantity

Pounds 

cooked per 

day per 

unit

Number of 

pans per 

unit

Operating 

hours per 

day

Operating 

days per 

year

ENERGY 

STAR 

Qualified?
Electric
Natural Gas

Leaks or other comments:

COMBI OVEN

Location Make/Model Quantity

Operating 

hours per 

day

Operating 

days per 

year

Pounds 

cooked 

per day 

per oven
Electric Heat
Gas Heat

Leaks or other comments:

CLOTHES WASHER

Location

Water heat 

source Make/Model Quantity

Average 

number of 

loads per 

week

Type of 

clothes 

dryer

Electric or 

gas dryer

ENERGY 

STAR 

Qualified?
Electric Heat
Gas Heat

Leaks or other comments:

COMMERCIAL-GRADE APPLIANCES - WORKSHEET



Commercial-Grade Fixtures

Flow Measurement Container (circle one):  Cups   /   Pints   /   Quarts   /   Flowbag

Num. 

Cups/

Pints/

Quarts

Num. 

Secs.

Calc. Rate 

or 

Flowbag 

(gpm)

COMMERCIAL-GRADE FIXTURES - WORKSHEET

Hand 

Faucet

Pre-Rinse 

Spray ValveLocation

Leaks?

Comments

Marked 

Flow Rate 

(gpm)

Timed



Cooling Tower -
Basic

Cooling Tower General Observations

YES   /   NO
YES   /   NO
YES   /   NO

8) Inidicate the visible condition of the cooling tower:

None Very little* Some A lot

*This would account for a small amount at the interface where the air hits the corrugated heat exchangers, condenser tubes, etc.

Drift (misting)

COOLING TOWER - BASIC AUDIT WORKSHEET

1) Cooling tower location
2) Tons of cooling capacity (if known) 
3) Are flow meters or submeters present on feedlines (circle one)?
4) Are flow meters or submeters present on drainlines (circle one)?
5) Is the tower a closed loop (not once through) (circle one)?

6) At how many cycles is the tower currently run at?

    (you may have to consult with your maintenance vendor).

7) Looking at Table 14 (below), what percentage of total water use would be saved if 

the cycles of concentration were increased from the current level to five or six?

Noticeable leaks
Noticeable corrosion

Mineral precipitate scaling on the 

heat exchangers, condenser tubes, 

or elsewhere
Algae or slime (biofouling)

Where?



Cooling Tower -
Advanced

Table Set 1:  Use if the cooling tower is equipped with makeup and bleed-off meters.

Meter Data Input Table

Date Time

Hours 

between 

readings

Make-up 

meter 

reading

Bleed-off 

meter 

reading
Begin
End
Begin
End
Begin
End

Date

Cooling towers should be sub-metered to avoid paying unnecessary sewer charges.  Sub-meters cost $1,800-

$4,500 and can have a payback period of less than one year.

Water Consumption 

Calculations

COOLING TOWER - ADVANCED AUDIT WORKSHEET

1. Enter average or typical load in tons
2. Enter hrs/day of operation
3. Enter days/month operation
4. Enter the percent reduction in water consumption that would occur if the concentration ratio was 

increased from the current level to at least five (see Table 14 on 'Cooling Tower - Basic Audit' sheet).

Water Consumption 

Calculations

Make-up concentration 

(TDS)

Bleed-off concentration 

(TDS)

Day 1

Day 2

Day 3

Table Set 2:  Use if the cooling tower is equipped with conductivity meters or another means to calculate 

dissolved solid concentrations in make-up and bleed-off water.

4. Enter the percent reduction in water consumption that would occur if the concentration ratio was 

increased from the current level to at least five (see Table 14 on 'Cooling Tower - Basic Audit' sheet).

1. Enter tons of cooling
2. Enter hrs/day of operation
3. Enter days/month operation



Irrigation System – Zone Information
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

Is the current run schedule in accordance with local permitted watering days? YES   /   NO

Zone/Station 

Number

Type of Head 

(rotor, spray, 

micro)

Runtime 

Duration 

(minutes)

Zone/Station 

Number

Type of Head 

(rotor, spray, 

micro)

Runtime 

Duration 

(minutes)

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10

11 11

12 12

IRRIGATION SYSTEM - BASIC AUDIT WORKSHEET

Permitted Irrigation (Hours)
Current Setting (Hours)



Irrigation System –
Rain and Soil 
Moisture Sensors Yes No

Yes No

Yes No
Yes No

Yes No

Yes No

Yes No
Yes No
Yes No

Yes No

All 'No' responses should be reviewed for corrective action.

RAIN AND SOIL MOISTURE SENSOR SURVEY WORKSHEET

Is the sensor located close to an air conditioning condensate line or another source of water that 

may saturate the sensor?

Rain Sensor Survey - Advanced Audit

Rain Sensor Survey - Basic Audit

Sensor Visual Inspection
Does the cork look fresh and soft, not brittle and dry?
Do the wires look intact?

Rain sensors should not be located under anything which could impede rainfall or allow water from sources other than 

rain to fall upon it.

The cork should be fresh and spongy.  They typically last between two and three years.  The wires should be 

connected, unfrayed, and protected from the elements.

Rain sensor location:  

Is the sensor located away from all building eves, gutter downspouts, trees, or other structures 

that would impede rainfall?

Did the sensor successfully interrupt the irrigation event?

Soil Moisture Sensor Survey - Basic Audit

Soil moisture sensors should not be located in an area where rainfall could be impeded or where water from a source 

other than rain could cause soil moisture in the immediate area to increase.

Soil moisture sensors should be located near the mid-point of any on-site slope in an open area among vegetation with 

the highest watering requirements.
Soil moisture sensors should be located equidistant from sprinkler heads.

Did the sensor successfully interrupt the irrigation event?

Soil moisture sensor location:  

Is the sensor located away from all building eves, gutter downspouts, trees, or other structures 

that would impede rainfall?

Is the sensor located close to an air conditioning condensate line or another source of water that 

may saturate the sensor?
Is the sensor located at or near the mid-point of an on-site slope?
Is the sensor located equidistant from the closest group of sprinkler heads?

Soil Moisture Sensor Survey - Advanced Audit



Landscaping & Irrigation

Irrigation 

Need
Note 1

Zone

Does this 

zone need 

irrigation?

Trees/

shrubs 

recently 

installed?

Is there 

adequate 

mulch (3")?

Is micro-

irrigation 

used?

Turf, 

annual/

perennial, 

or trees/

shrubs

More than 

one plant 

type in 

zone?

Indicate 

type:  

rotor, 

sprayhead, 

or micro

All same 

type 

throughout 

zone?

All same 

brand 

throughout 

zone?

Sprinkler 

type 

matches 

plants?

Indicate 

clogged, 

tilted, 

obstructed, 

or broken 

heads

Wetting 

pattern 

covering 

only the 

intended 

area?

1

2

3

96-852-4

IRRIGATION AND LANDSCAPE FIELD AUDIT WORKSHEET

If Tree/Shrubs General Plant Type Sprinkler Types Sprinkler Functionality

Plants in plantbeds

Zone

Does the 

zone 

contain 

turf?

If turf is present, 

does it serve a 

purpose (e.g. swale, 

recreation, erosion 

control)?

Do all plants in this 

zone have similar 

light and irrigation 

needs?

1

2

3

IRRIGATION AND LANDSCAPE FIELD AUDIT WORKSHEET

Prudent use of turf?

Additional Notes

10



Sanitary Fixture Data 
Collection Protocol
STANDARDIZE METHODOLOGY



Sanitary Fixture Data Collection 
Methodology
Toilets/Urinals

◦ Timed flush
◦ Differentiate between the time water flows through the valve and the entire flush cycle

◦ Begins when flush lever is activated

◦ Ends when water stops flowing through valve – may require multiple flushes to determine

◦ https://www.youtube.com/watch?v=Na680lb1QRY

Faucets/Showerheads
◦ Flow bag

◦ Measure maximum flow rate

◦ May need to adjust washing time or apply correction factor to flow rates (e.g. 80%) in order to calibrate estimated volumes with
billing record volumes

https://www.youtube.com/watch?v=Na680lb1QRY


Calculators
GENERAL TIPS, ENTERING DATA, REVIEWING POTENTIAL SAVINGS



Calculators Available
1 – DOE FEMP Water Project Screening Tool

2 – Daily Water Use Calculator

3 – Domestic Plumbing Fixtures

4 – ENERGY STAR Residential Appliances

5 – ENERGY STAR Commercial-Grade Kitchen Equipment

6 – Commercial-Grade Kitchen Equipment

7 – Cooling Towers

8 – Irrigation

9 – Water Use Analysis



General Tips
On-site data collection forms used to populate calculators

Unprotect sheets to add comments or modify cells 

Must enter a recommended action in order for payback period to be calculated



2 - Daily Water Use Calculator
DETERMINING UN-METERED IRRIGATION SYSTEMS



Utility Rate
Utility rate input tab

◦ Select CCFs or 1000 gals

◦ Enter rate structure for water and sewer



Daily Water Use
Daily water use tab

◦ Enter paired meter readings, each separated 
by 24 hours
◦ Meter reading values in gallons

◦ Output tables for non-irrigation and irrigation 
water use
◦ Average gallons/day

◦ Total potable water and sewer water costs



3 - Sanitary Fixture Calculator
TOILETS, URINALS, AND FAUCETS



Utility Rate & Population Data



Expected Use
ESTIMATED SANITARY FIXTURE USE CALIBRATION CALCULATIONS

Days per year 175

Toilet use/day Urinal use/day Notes

Male Staff 1 2 Assumed a total of 3 uses per day because staff are on campus for 8 hours.

Female Staff 3 0 Assumed a total of 3 uses per day because staff are on campus for 8 hours.

Male Students 0.802 1.604

Students are on campus for 6 hours 25 minutes per day.  

Therefore, assumed a total of 2.40625 uses per day (i.e. 3/8 [3 uses per 8 hours] * 6 hours 25 minutes = total 

Female Students 2.406 0

Students are on campus for 6 hours 25 minutes per day.  

Therefore, assumed a total of 2.40625 uses per day (i.e. 3/8 [3 uses per 8 hours] * 6 hours 25 minutes = total 

TOTAL POPULATION (644)

Expected Annual Toilet Uses 198,908               

Expected Annual Urinal Uses 80,070                 

Expected Annual Lav. Faucet Uses 278,977               

STAFF (75)

Expected Annual Toilet Uses 36,225                 

Expected Annual Urinal Uses 3,150                    

Expected Annual Lav. Faucet Uses 39,375                 

STUDENTS (569)

Expected Annual Toilet Uses 162,683               

Expected Annual Urinal Uses 76,920                 

Expected Annual Lav. Faucet Uses 239,602               



Expected Use
May need to override use frequency based on knowledge of building

Lavatory faucet use associated with specific toilets and/or urinals should be adjusted to match

Visitor use can only be assigned as male or female use – creates issue for common use toilets

Open Calculator 3



Toilets – Data Entry
Domestic Indoor Water Use - TOILETS Based on the population size and gender 

Refer to page 119 of the guidebook for instructions on using this calculator. WARNING: your adjustments to the caluclated use for certain fixtures differs from the total daily uses for your population.split, total toilet uses should be 246,355 131614.4262

Your current annual total is 199,343 ADJUSTED

Summary Output Found on the Summary Output Tab. Click on the cell below to read about using the Use Frequency Override. -47,012 staff

Detailed Output table to the right. CLICK HERE students

Fixtures Exceeding Efficiency 

Flow

Units Requiring 

Maintenance

Units Should be 

Replaced

29 8 21

Toilet Location Notes User Group
Valve type: Manual 

or Sensor
Toilet (Tank/ Valve)

For TANK Volume 

(cubic inches)

For Flush Valves 

Number of 

seconds per flush

Measured Gallons 

per flush
Marked China gpf Recommended Action

Override Default 

Use Frequency?

Total Calculated 

Uses Per Day

Override Use      

(User Input)

Room 100 Common Students Manual Flush Valve 8.6 3.58 Replace Override 8.9 9.6

Room 104 Common Students Manual Flush Valve 7.0 2.92 Replace Override 8.9 9.6

Room 106 Recently replaced bladder - teacher correspondence Common Students Manual Flush Valve 11.6 4.81 Replace Override 8.9 9.6

Kitchen Common Teachers/Staff Manual Flush Valve 6.4 2.67 Replace Override 21.6 4.3

Staff Bathroom Main Office Flushed twice during actual use Common Teachers/Staff Sensor Flush Valve 7.4 3.08 1.28 Maintenance Override 21.6 31.2

Nurses Bathroom Common Students Sensor Flush Valve 4.9 2.03 1.28 Maintenance Override 8.9 6.2

New Wing Boys Very sensitive sensor - flushed multiple times during testing MALE Students Sensor Flush Valve 4.1 1.71 1.28 Maintenance Override 20.9 20.9

New Wing Girls - 1 FEMALE Students Sensor Flush Valve 4.0 1.60 1.28 Maintenance Override 29.0 29.0

New Wing Girls - 2 FEMALE Students Sensor Flush Valve 4.6 1.92 1.28 Maintenance Override 29.0 29.0

New Wing Girls - 3 FEMALE Students Sensor Flush Valve 4.4 1.83 1.28 Maintenance Override 29.0 29.0

New Wing Girls - 4 FEMALE Students Sensor Flush Valve 4.8 2.00 1.28 Maintenance Override 29.0 29.0

New Wing Girls - 5 FEMALE Students Sensor Flush Valve 4.6 1.92 1.28 Maintenance Override 29.0 29.0

Staff Restroom Adj. Room 100 Common Teachers/Staff Manual Flush Valve 19.0 7.92 Replace Use Default 21.6

Staff Restroom 2nd Floor by Elevator Common Teachers/Staff Manual Flush Valve 10.5 4.38 Replace Use Default 21.6

First Floor Boys - 1 MALE Students Manual Flush Valve 9.0 3.75 Replace Override 20.9 16.8

First Floor Boys - 2 MALE Students Sensor Flush Valve 9.6 4.00 Replace Override 20.9 16.8

First Floor Girls - 1 FEMALE Students Sensor Flush Valve 23.7 9.88 Replace Override 29.0 19.2

First Floor Girls - 2 FEMALE Students Sensor Flush Valve 19.5 8.13 Replace Override 29.0 19.2

First Floor Girls - 3 FEMALE Students Sensor Flush Valve 9.3 3.88 Replace Override 29.0 19.2

Second Floor Girls - 1 FEMALE Students Sensor Flush Valve 8.5 3.54 Replace Override 29.0 18.8

Second Floor Girls - 2 FEMALE Students Sensor Flush Valve 9.5 3.96 Replace Override 29.0 18.8

Second Floor Girls - 3 FEMALE Students Sensor Flush Valve 8.5 3.54 Replace Override 29.0 18.8

Second Floor Girls - 4 FEMALE Students Sensor Flush Valve 9.4 3.92 Replace Override 29.0 18.8

Second Floor Girls - 5 FEMALE Students Sensor Flush Valve 10.5 4.38 Replace Override 29.0 18.8

Second Floor Girls - 6 FEMALE Students Sensor Flush Valve 13.2 5.50 Replace Override 29.0 18.8

Second Floor Boys - 1 MALE Students Sensor Flush Valve 10.1 4.21 3.50 Replace Override 20.9 13.6

Second Floor Boys - 2 MALE Students Sensor Flush Valve 9.0 3.75 Replace Override 20.9 13.6

Second Floor Boys - 3 MALE Students Sensor Flush Valve 8.7 3.63 Replace Override 20.9 13.6

First Floor Staff Across from Room 104 Common Teachers/Staff Sensor Flush Valve 8.4 3.50 Replace Use Default 21.6

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

Visitor Use?

No Visitor Use

No Visitor Use

No Visitor Use



Toilets – Potential Water Savings
TOTALS >>>>>> 4,274 1,458 747,950 255,160 $4,700 $1,603 $3,096 26.7

Current Gallons 

used per day (see 

note above)

Gallons used per 

day with Efficient 

Fixture

Annual Total 

Gals. Used Per 

Year

Annual Gals. Used 

with High-Eff. 

Fixture

Current Cost per 

Flush

Current Annual 

Cost

Annual Cost with 

High-Eff. Fixture 

($$)

Annual Savings 

with High-Eff. 

Fixture ($$)

Estim. Payback 

Period (in months)

Room 100 72 26 12,542 4,480 $0.023 $79 $28 $51 74.9

Room 104 58 26 10,208 4,480 $0.018 $64 $28 $36 105.4

Room 106 96 26 16,844 4,480 $0.030 $106 $28 $78 48.8

Kitchen 24 12 4,200 2,016 $0.017 $26 $13 $14 276.3

Staff Bathroom Main Office 200 83 35,073 14,560 $0.019 $220 $91 $129 2.94

Nurses Bathroom 26 17 4,607 2,912 $0.013 $29 $18 $11 35.6

New Wing Boys 75 56 13,061 9,786 $0.011 $82 $61 $21 18.4

New Wing Girls - 1 97 77 16,933 13,546 $0.010 $106 $85 $21 17.8

New Wing Girls - 2 116 77 20,284 13,546 $0.012 $127 $85 $42 9.0

New Wing Girls - 3 111 77 19,402 13,546 $0.012 $122 $85 $37 10.3

New Wing Girls - 4 121 77 21,166 13,546 $0.013 $133 $85 $48 7.9

New Wing Girls - 5 116 77 20,284 13,546 $0.012 $127 $85 $42 9.0

Staff Restroom Adj. Room 100 356 58 62,344 10,080 $0.050 $392 $63 $328 11.5

Staff Restroom 2nd Floor by Elevator 197 58 34,453 10,080 $0.027 $216 $63 $153 24.8

First Floor Boys - 1 131 45 22,969 7,840 $0.024 $144 $49 $95 39.9

First Floor Boys - 2 140 45 24,500 7,840 $0.025 $154 $49 $105 36.2

First Floor Girls - 1 395 51 69,125 8,960 $0.062 $434 $56 $378 10.0

First Floor Girls - 2 325 51 56,875 8,960 $0.051 $357 $56 $301 12.6

First Floor Girls - 3 155 51 27,125 8,960 $0.024 $170 $56 $114 33.2

Second Floor Girls - 1 139 50 24,363 8,805 $0.022 $153 $55 $98 38.8

Second Floor Girls - 2 156 50 27,229 8,805 $0.025 $171 $55 $116 32.8

Second Floor Girls - 3 139 50 24,363 8,805 $0.022 $153 $55 $98 38.8

Second Floor Girls - 4 154 50 26,943 8,805 $0.025 $169 $55 $114 33.3

Second Floor Girls - 5 172 50 30,096 8,805 $0.027 $189 $55 $134 28.3

Second Floor Girls - 6 216 50 37,835 8,805 $0.035 $238 $55 $182 20.8

Second Floor Boys - 1 120 36 20,913 6,361 $0.026 $131 $40 $91 41.5

Second Floor Boys - 2 106 36 18,635 6,361 $0.024 $117 $40 $77 49.2

Second Floor Boys - 3 103 36 18,014 6,361 $0.023 $113 $40 $73 51.8

First Floor Staff Across from Room 104 158 58 27,563 10,080 $0.022 $173 $63 $110 34.5

Toilet Location

Detailed Output Table



Urinals – Data Entry
Domestic Indoor Water Use - URINALS Based on the population size and gender 

Refer to page 121 of the guidebook for guidance using this calculator. split, total toilet uses should be 91,745

Your current annual total is 101,970 Drastically different because entire urinal bank flushes with every use on the first and second floors of the older wing of the school.

Summary Output Found on the Summary Output Tab. Click on the cell below to read about using the Use Frequency Override. -10225.20795 ADJUSTED

Detailed Output table to the right. CLICK HERE staff

Fixtures Exceeding 

Efficiency Flow

Units Requiring 

Maintenance

Units Should be 

Replaced
students

11 2 9

Urinal Location Notes User Group Manual or Sensor Valve Type Marked gpf
Number of 

seconds per flush

Timed Flush Rate 

(gpf)

Recommended 

Action

Override Default Use 

Frequency?

Total Calculated 

Uses Per Day

Override Use      

(User Input)

New Wing Boys - 1 MALE Students Sensor 0.125 0.9 0.23 Maintenance Override 25.1 35.0

New Wing Boys - 2 MALE Students Sensor 0.125 0.9 0.23 Maintenance Override 25.1 35.0

First Floor Boys - 1 MALE Students

Sensor

4.0 1.00 Replace Override 25.1

25

First Floor Boys - 2 MALE Students Sensor 4.0 1.00 Replace Override 25.1 25

Second Floor Boys - 1 MALE Students Sensor 4.0 1.00 Replace Override 25.1 25

Second Floor Boys - 2 MALE Students Sensor 4.0 1.00 Replace Override 25.1 25

Second Floor Boys - 3 MALE Students Sensor 4.0 1.00 Replace Override 25.1 25

Second Floor Boys - 4 MALE Students Sensor 4.0 1.00 Replace Override 25.1 25

Second Floor Boys - 5 MALE Students Sensor 4.0 1.00 Replace Override 25.1 25

Second Floor Boys - 6 MALE Students Sensor 4.0 1.00 Replace Override 25.1 25

First Floor Staff Across from Room 104 MALE Teachers/Staff Sensor
5.0 1.25 Replace Override 0.0

8

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

The urinals in those bathrooms are on a motion 

sensor and timer. They flush about every five 

minutes or so as long as there is motion. once the 

motion stops, the flushers quit flushing. 

-Jerry Mundell

No Visitor Use

Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use



Urinals – Potential Water Savings

Totals>>> 227 35 83,002 12,746 $522 $80 $441 90.0

Current Gallons 

used per day (See 

note above)

Gallons used per 

day with Efficient 

Fixture

Current Annual 

Total Gals. Used

Annual Gals. Used 

with High-Eff. 

Fixture

Current Cost per 

Flush

Current Annual 

Cost

Annual Cost with 

High-Eff. Fixture 

($$)

Annual Savings 

with High-Eff. 

Fixture ($$)

Estim. Payback 

Period (in 

months)

New Wing Boys - 1 16 9 2,874 1,597 $0.001 $18 $10 $8 53.8

New Wing Boys - 2 17 9 2,970 1,597 $0.001 $19 $10 $9 50.1

First Floor Boys - 1 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

First Floor Boys - 2 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

Second Floor Boys - 1 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

Second Floor Boys - 2 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

Second Floor Boys - 3 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

Second Floor Boys - 4 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

Second Floor Boys - 5 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

Second Floor Boys - 6 53 7 9,188 1,148 $0.006 $58 $7 $51 85.5

First Floor Staff Across from Room 104 21 2 3,657 365 $0.008 $23 $2 $21 208.8

Urinal Location

Detailed Output Table



Lavatory Faucets – Data Entry
Domestic Indoor Water Use - LAVATORY FAUCETS Based on the population size and gender 

Refer to page 121 of the guidebook for guidance using this calculator. WARNING: your adjustments to the caluclated use for certain fixtures differs from the total daily uses for your population.split, total toilet uses should be 338,100

Your current total is 278,926 ADJUSTED

Summary Output Found on the Summary Output Tab. Click on the cell below to read about using the Use Frequency Override. -59,174 staff

students

Average seconds per use for MANUAL faucets >>>>>> 5

Fixtures Exceeding 

Efficiency Flow

Units Requiring 

Maintenance

Units Should be 

Replaced

12 15 1 Measuring Cup Flowbag Column

Lavatory Faucets Location Notes User Group Marked gpm

Manual or 

Metered 

Faucet?

METERED 

Faucet Flow 

TIME

(in seconds)

DO NOT Use this 

Column. You 

indicated FLOWBAG 

used.

Enter FLOWBAG 

Measured gallons/ 

minute

Time-Calculated 

Flow (gpm)
Recommended Action

Override Default 

Use Frequency?

Total Calculated 

Uses Per Day

Override Use      

(User Input)

Room 100 Common Students 2.2 Manual 1.75 See Prev. Colmn. Maintenance Override 5.1 9.6

Room 104-1 Additional drinking fountain Common Students 2.2 Manual 2.05 See Prev. Colmn. Maintenance Override 5.1 9.6

Room 106-1 Recently replaced - teacher correspondence Common Students Manual 1.40 See Prev. Colmn. Maintenance Override 5.1 9.6

Kitchen Bathroom Measured with both hot and cold on full Common Teachers/Staff 2.2 Manual 2.20 See Prev. Colmn. Maintenance Override 21.6 4.3

Staff Restroom Main Office Common Teachers/Staff 2.2 Metered 12 0.65 See Prev. Colmn. Maintenance Override 21.6 31.2

Nurses Restroom Common Students 1.5 Manual 1.40 See Prev. Colmn. Maintenance Override 5.1 6.2

New Wing Bradley - 3 Common Students Metered 0.40 See Prev. Colmn. Maintenance Override 5.1 78.6

New Wing Bradley - 2 Common Students Metered 0.40 See Prev. Colmn. Maintenance Override 5.1 78.6

New Wing Bradley - 1 Common Students Metered 0.40 See Prev. Colmn. Maintenance Override 5.1 78.6

Staff Restroom Adjacent to Room 100 Broke attempting to install aerator - Jerry will fix Common Teachers/Staff Manual 5.50 See Prev. Colmn. Replace Use Default 21.6

2nd Floor Staff Restroom by Elevator Common Teachers/Staff 2.0 Manual 1.25 See Prev. Colmn. Maintenance Use Default 21.6

2nd Floor Bradley - 1 by Room 210 Observed running for extended periods of time FEMALE Students Metered 2.90 See Prev. Colmn. Maintenance Override 203.0 112.0

2nd Floor Bradley - 2 by Room 210 Observed running for extended periods of time MALE Students Metered 1.75 See Prev. Colmn. Maintenance Override 188.5 112.0

1st Floor Bradley - 1 Observed running for extended periods of time FEMALE Students Metered 1.65 See Prev. Colmn. Maintenance Override 203.0 80.5

1st Floor Bradley - 2 Observed running for extended periods of time MALE Students Metered 1.65 See Prev. Colmn. Maintenance Override 188.5 80.5

First Floor Staff Across from Room 104 Common Teachers/Staff 2.2 Manual 1.95 See Prev. Colmn. Maintenance Override 21.6 29.6

Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use



Lavatory Faucets – Potential Water 
Savings

* Normalizing to one year shows the use and savings over one calendar year, rather than the number of days the facility is open/operating in one year.

TOTALS >>>>>> 100 38 36,526 11,910 230 75 155 55 47

Lavatory Faucets Location
Current Gallons 

per use 

Current Gallons 

used per day (See 

*note above)

Gallons used per 

day with Efficient 

Fixture

Annual Gallons 

Used Currently

Annual Gals. Used 

with High-Eff. 

Fixture

Current Cost per 

minute

Current Annual 

Water Cost

Annual Cost  

(Water) with High-

Eff. Fixture ($$)

Annual Savings 

(Water) with High-

Eff. Fixture ($$)

Annual Savings 

(Energy) with 

High-Eff. Fixture 

($$)

Estim. Payback 

Period in Months

Room 100 0.15 3 1 510 146 $0.001 $3 $1 $2 $1 127.5

Room 104-1 0.17 3 1 598 146 $0.001 $4 $1 $3 $1 102.8

Room 106-1 0.12 2 1 408 146 $0.001 $3 $1 $2 $1 177.0

Kitchen Bathroom 0.18 2 0 289 66 $0.001 $2 $0 $1 $0 208.3

Staff Restroom Main Office 0.13 8 8 1,480 1,480 $0.001 $9 $9 $0 $0 0.0

Nurses Restroom 0.12 2 1 265 95 $0.001 $2 $1 $1 $0 272.4

New Wing Bradley - 3 0.03 5 5 957 957 $0.000 $6 $6 $0 $0 0.0

New Wing Bradley - 2 0.03 5 5 957 957 $0.000 $6 $6 $0 $0 0.0

New Wing Bradley - 1 0.03 5 5 957 957 $0.000 $6 $6 $0 $0 0.0

Staff Restroom Adjacent to Room 100 0.46 21 2 3,609 328 $0.003 $23 $2 $21 $7 141.6

2nd Floor Staff Restroom by Elevator 0.10 5 2 820 328 $0.001 $5 $2 $3 $1 94.4

2nd Floor Bradley - 1 by Room 210 0.24 56 10 9,876 1,703 $0.002 $62 $11 $51 $18 5.7

2nd Floor Bradley - 2 by Room 210 0.15 34 10 5,960 1,703 $0.001 $37 $11 $27 $10 10.9

1st Floor Bradley - 1 0.14 23 7 4,043 1,225 $0.001 $25 $8 $18 $6 16.5

1st Floor Bradley - 2 0.14 23 7 4,043 1,225 $0.001 $25 $8 $18 $6 16.5

First Floor Staff Across from Room 104 0.16 10 3 1,754 450 $0.001 $11 $3 $8 $3 35.6

Detailed Output Table



Non-Lavatory Faucets – Data Entry
Domestic Indoor Water Use - NON-LAVATORY FAUCETS
Refer to page 121 of the guidebook for guidance using this calculator. 

Summary Output Found on the Summary Output Tab. 

Detailed Output table to the right.
Fixtures Exceeding 

Efficiency Flow

Units Requiring 

Maintenance

Units Should be 

Replaced

31 31 0
Measuring Cup Flowbag Column

Non-Lav. Faucet Location Notes User Group Manual or Sensor

Number Seconds per 

Use or Number of 

Seconds of Auto-

flow (sensor or 

spring) 

Marked gpm

DO NOT Use this 

Column. You 

indicated FLOWBAG 

used.

Enter FLOWBAG 

Measured 

gallons/minute

Time-Calculated 

Flow (gpm)

Number Work-days 

per year

Number of 

Fixture Uses Per 

Day

Recommended 

Action

Room 98 Common Students Manual 5.0 2.20 1.40 See Prev. Column 175 2 Maintenance

Room 102 Common Students Manual 5.0 2.20 1.90 See Prev. Column 175 2 Maintenance

Room 104-2 No drinking fountain Common Students Manual 5.0 1.80 See Prev. Column 175 2 Maintenance

Room 106-2 Common Students Manual 5.0 2.20 2.05 See Prev. Column 175 2 Maintenance

Room 112 Common Students Manual 5.0 2.20 2.05 See Prev. Column 175 2 Maintenance

Room 114 Common Students Manual 5.0 2.20 1.95 See Prev. Column 175 2 Maintenance

Room 115 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 113 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 105 Common Students Manual 5.0 2.20 1.80 See Prev. Column 175 2 Maintenance

Room 103 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 101 Common Students Manual 5.0 2.20 2.10 See Prev. Column 175 2 Maintenance

Room 99 Common Students Manual 5.0 2.20 1.95 See Prev. Column 175 2 Maintenance

Room 97 Common Students Manual 5.0 2.20 2.20 See Prev. Column 175 2 Maintenance

Room 201 Pressure fluctuations during test Common Students Manual 5.0 2.20 1.65 See Prev. Column 175 2 Maintenance

Room 203 Common Students Manual 5.0 2.20 2.10 See Prev. Column 175 2 Maintenance

Room 205

Drinking fountain leaking - 

approximately 1 drop per second - Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 207 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 209 Common Students Manual 5.0 2.20 1.95 See Prev. Column 175 2 Maintenance

Room 211 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 214 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 212 Common Students Manual 5.0 2.20 1.95 See Prev. Column 175 2 Maintenance

Room 210 Pressure fluctuations during test Common Students Manual 5.0 2.20 1.90 See Prev. Column 175 2 Maintenance

Room 208 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 206 Common Students Manual 5.0 2.20 1.90 See Prev. Column 175 2 Maintenance

Room 204 Common Students Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

Room 202 Common Students Manual 5.0 2.20 1.85 See Prev. Column 175 2 Maintenance

Room 107 Pressure fluctuations during test Common Students Manual 5.0 2.20 1.80 See Prev. Column 175 2 Maintenance

Kitchen Open Area

Common 

Teachers/Staff Manual 5.0 1.55 See Prev. Column 175 2 Maintenance

Staff Break Room

Common 

Teachers/Staff Manual 15.0 2.20 2.00 See Prev. Column 175 75 Maintenance

Nurses Room Common Students Manual 5.0 2.20 1.75 See Prev. Column 175 2 Maintenance

Media Center

Common 

Teachers/Staff Manual 5.0 2.20 2.00 See Prev. Column 175 2 Maintenance

2nd Floor Custodial by Room 210

Washout sink - not measured, no 

retrofits, no leaks
Common 

Teachers/Staff Manual See Prev. Column 175 No Action

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use

No Visitor Use



Non-Lavatory Faucets – Potential Water 
Savings

Totals >>>>>>>>> 24 47 12 8,243 2,078 $52 $13 $39 $14 $1,023 233.7

TOTAL Daily 

Minutes of Fixture 

Use at Location

Current Gals. Used Per 

Day  (Normalized to level 

Full time and Visitor 

use)*

Gals. Used per Day with 

High-Eff. Fixture 

(Normalized to level Full 

time and Visitor use)*

Annual Gallons 

Used Currently

Annual Gals. Used 

with High-Eff. 

Fixture

Current Cost per 

minute

Current Annual 

Water Cost

Annual Cost  

(Water) with High-

Eff. Fixture ($$)

Annual Savings 

(Water) with High-

Eff. Fixture ($$)

Annual Savings 

(Energy) with 

High-Eff. Fixture 

($$)

Item cost
Estim. Payback 

Period in Months

Room 98 0.2 0.23 0 41 15 $0.009 $0 $0 $0 $0 $33 1770.4

Room 102 0.2 0.32 0 55 15 $0.012 $0 $0 $0 $0 $33 1138.1

Room 104-2 0.2 0.30 0 53 15 $0.011 $0 $0 $0 $0 $33 1225.7

Room 106-2 0.2 0.34 0 60 15 $0.013 $0 $0 $0 $0 $33 1028.0

Room 112 0.2 0.34 0 60 15 $0.013 $0 $0 $0 $0 $33 1028.0

Room 114 0.2 0.33 0 57 15 $0.012 $0 $0 $0 $0 $33 1098.9

Room 115 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 113 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 105 0.2 0.30 0 53 15 $0.011 $0 $0 $0 $0 $33 1225.7

Room 103 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 101 0.2 0.35 0 61 15 $0.013 $0 $0 $0 $0 $33 995.9

Room 99 0.2 0.33 0 57 15 $0.012 $0 $0 $0 $0 $33 1098.9

Room 97 0.2 0.37 0 64 15 $0.014 $0 $0 $0 $0 $33 937.3

Room 201 0.2 0.28 0 48 15 $0.010 $0 $0 $0 $0 $33 1385.5

Room 203 0.2 0.35 0 61 15 $0.013 $0 $0 $0 $0 $33 995.9

Room 205 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 207 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 209 0.2 0.33 0 57 15 $0.012 $0 $0 $0 $0 $33 1098.9

Room 211 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 214 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 212 0.2 0.33 0 57 15 $0.012 $0 $0 $0 $0 $33 1098.9

Room 210 0.2 0.32 0 55 15 $0.012 $0 $0 $0 $0 $33 1138.1

Room 208 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 206 0.2 0.32 0 55 15 $0.012 $0 $0 $0 $0 $33 1138.1

Room 204 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

Room 202 0.2 0.31 0 54 15 $0.012 $0 $0 $0 $0 $33 1180.3

Room 107 0.2 0.30 0 53 15 $0.011 $0 $0 $0 $0 $33 1225.7

Kitchen Open Area 0.2 0.26 0 45 15 $0.010 $0 $0 $0 $0 $33 1517.5

Staff Break Room 18.8 37.50 9 6,563 1,641 $0.013 $41 $10 $31 $11 $33 9.4

Nurses Room 0.2 0.29 0 51 15 $0.011 $0 $0 $0 $0 $33 1274.7

Media Center 0.2 0.33 0 58 15 $0.013 $0 $0 $0 $0 $33 1062.3

2nd Floor Custodial by Room 210 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

Detailed Output Table

Non-Lav. Faucet Location



Showerheads – Data Entry
Domestic Indoor Water Use - Showerheads
Refer to page 122 of the guidebook for guidance using this calculator. 

Summary Output Found on the Summary Output Tab. 

Detailed Output table to the right.
Fixtures Exceeding 

Efficiency Flow

Units Requiring 

Maintenance

Units Should be 

Replaced

12 15 1
Measuring Cup Flowbag Column

Showerhead Location Notes User Group
Number Minutes 

per Use 
Marked gpm

DO NOT Use this 

Column. You indicated 

FLOWBAG used.

Enter FLOWBAG 

Measured 

gallons/minute

Time-Calculated Flow 

(gpm)

Number Work-days 

per year

Number of Fixture 

Uses Per Day

Recommended 

Action

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One See Prev. Column Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Select One

Visitor Use

Select One

Select One



Showerheads – Potential Water Savings

Totals >>>>>>>>>0 0 0 0 0 $0 $0 $0 $0 $0 0.0

TOTAL Daily 

Minutes of Fixture 

Use at Location

Current Gals. Used 

Per Day  

Gals. Used per Day with 

High-Eff. Fixture 

(Normalized to level Full 

time and Visitor use)*

Annual Gallons 

Used Currently

Annual Gals. Used 

with High-Eff. 

Fixture

Current Cost per 

minute

Current Annual 

Water Cost

Annual Cost  

(Water) with High-

Eff. Fixture ($$)

Annual Savings 

(Water) with High-

Eff. Fixture ($$)

Annual Savings 

(Energy) with 

High-Eff. Fixture 

($$)

Item cost
Estim. Payback 

Period in Months

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

0 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 $0 0.0

Showerhead Location

Detailed Output Table



Summary Output Table

Fixture Fixtures 

Exceeding 

Efficiency 

Flow

Units Require 

Maintenance

Units Should 

be Replaced

Total 

Replacement 

Costs

Total 

Mainenance 

Costs

Total Cost 

Estimate 

(Repairs + 

Maint.)

Annual 

Potential 

Savings   

(gallons)

Annual 

Potential 

Water Savings 

($$)

Annual 

Potential 

Energy Savings 

($$)

Payback Period 

(in months)

Toilets 29 8 21 $6,636 $253 $6,889 492,790     $3,096 N/A 26.7

Urinals 11 2 9 $3,240 $72 $3,312 70,256       $441 N/A 90.0

Lavatory Faucets 12 15 1 $330 $495 $825 24,616       $155 $55 47.2

Non-Lav. Faucets 31 31 0 $0 $1,023 $1,023 6,164         $39 $14 233.7

Showerheads 0 0 0 $0 $0 $0 -             $0 $0 0.0

Totals $12,049 593,826 $3,731 $69 38.0

Summary Output Table



Data Entry Exercise –
Utility Rate & Population Data

Billing Data Input Facility Population Data Input

1. Select Billing Unit (1000 gals or ccfs)   > ccfs Enter Name Population Group 1 

2. Utility cost potable water per ccf $1.30 Enter Name Population Group 2 

3. Utility cost sewer water per ccf $3.40 Enter Number of 9 5 35 175

4. Select Water Heat Type  Gas Heat Enter Number of 66 5 35 175

5. Enter Gas Cost per Therm $0.46 Xcel Energy Rate (summed Dist., Cost, and Aff.) Enter Number of 274 5 35 175

5. Enter Electric Cost per kWh $0.06 Xcel Energy Rate (summed Energy and Fuel) Enter Number of 295 5 35 175

6. Heater Efficiency: Gas 59.0 % Enter Number of 0

Suggested default heat efficiencies:   Percentage of female VISITORS 
1.

Gas 59 % Elect. 92.7 %  Restroom uses/day/FULL-TIME person 
2.

3.0

Common (unisex) restroom uses/day 3.00 per

Common (unisex) restroom uses/day 0.13 per

1. Default is 50 (percent).

2. Default is 3.  This is the number of times each fixture in these restrooms will be used.

You are indicating all restroom uses by this group are done in common restrooms.

Toilets Urinals

Lavatory 

Faucets

Non-Lavatory 

Faucets

Shower-

heads

gals/flush gals/flush gals/min gals/min gals/min 1.28,  1.1,  0.8

Enter High Efficiency Water Use Rate 1.28 0.125 0.50 0.50 1.50 0.5,  0.125

Replacement Cost $316 $360 $330 $330 $65 1.0,  0.5 

Adjustment/ Maintenance Cost $32 $36 $33 $33 $7 10% of replacement 1.0,  0.5

Do these faucetsuse hot water?  Select Y or N  Y  Y  Y  2.0,  1.75,  1.5 

Select the size of the cup used to measure flow of this fixture.   * Flowbag Flowbag Flowbag

Select “Flowbag” if one was used.

Water Use Rates for Efficient Fixtures

Teachers/Staff

individual Teachers/Staff

individual Students

Urinals    gals/flush

Lav Faucets     gals/min

Non-Lav Faucets     gals/min

Students

Weeks/year 

on site

Efficiency Fixture Properties                                                                                                                        
(see table below for efficiency rates)

FEMALE Teachers/Staff

Days/week 

on site

2)
Population Size 

MALE Teachers/Staff

1)

3)

Showerheads     gals/min

Work Days 

per Year

MALE Students

FEMALE Students

VISITORS

Toilets    gals/flush



Data Entry Exercise –
Fixture Data

Building Name:

New Wing Girls - 1 Female students Sensor Valve 4.0

First Floor Girls - 1 Female students Sensor Valve 23.7

Second Floor Girls - 6 Female students Sensor Valve 13.2

Building Name:

First floor staff 104 Sensor 5.0

New wing boys - 1 Sensor 0.125 0.9

Cups   /   Pints   /   Quarts   /   Flowbag

Num. Cups/

Pints/

Quarts Num. Secs.

Calc. Rate 

or Flowbag 

(gpm)

Staff Restroom 100 Yes Common Manual 5.5

New Wing Bradley - 1 Yes Common Sensor On-demand 0.4

Flow Rate

NA=No 

Action 

R=Replace 

M=Maint.

Leaks?  

Other 

Comments

Marked 

Flow Rate 

(gpm)

Timed

FAUCETS - WORKSHEET

Building Name:

Flow Measurement Container (circle one):  

Location In Lav. Fac.

User Group

(Male or 

Female)

Manual, 

Sensor, or 

Spring

Metered 

(Sensor or 

Spring) 

Seconds of 

Flow

Leaks?

Dye Test 

Results?

Other 

Comments

URINALS - WORKSHEET

Location Manual or Sensor

Marked 

Valve Flush 

Rate (gpf)

Marked 

China Flush 

Rate (gpf)

Timed Flush 

Num. Sec.

Calc. Rate 

(gpm)

NA=No 

Action 

R=Replace 

M=Maint.

Leaks?

Other 

Comments

TOILETS - WORKSHEET

Location

User Group

(Male or Female)

Manual or 

Sensor

Tank or 

Valve

Marked Valve 

Flush Rate 

(gpf)

Marked 

China Flush 

Rate (gpf)

Timed 

Flush Num. 

Sec.

Calc. Rate 

(gpm)

NA=No 

Action 

R=Replace 

M=Maint.



4 - Residential Appliance and 
5 & 6 - Commercial Kitchen 
Calculators
CLOTHES WASHER, DISHWASHER, AND PRE -RINSE SPRAY VALVES



4 – Residential Appliances 
(ENERGY STAR)
Air purifier

Clothes washer

Dehumidifier

Dishwasher

Refrigerator

Compact refrigerator

Freezer

PROCESS
◦ Enter simple data on ‘INPUTS’ tab

◦ Modify assumptions on ‘Calcs’ tabs

◦ View Results

TIPS
◦ ‘About This Calculator’ tab has links to ENERGY 

STAR information about each equipment type



Clothes 
Washer



Dishwasher



5 – Commercial Kitchen Equipment 
(ENERGY STAR)
Dishwasher

Freezer

Fryer

Griddle

Hot food handling cabinet

Ice machine

Oven

Refrigerator

Steam cooker

Pre-Rinse spray valve

PROCESS
◦ Enter simple data on ‘INPUTS’ tab

◦ Modify assumptions on ‘Calcs’ tabs

◦ View Results

TIPS
◦ ‘About This Calculator’ tab has links to ENERGY 

STAR information about each equipment type



Dishwasher

 Assumptions - users can edit the highlighted values to modify the assumptions

1.0 Btu/pound/
o
F

Electric Gas 8.2 pounds/gallon

Building Water Heater 98% 80% 70

Booster Water Heater 98% 80% 40

Conventional ENERGY STAR Conventional ENERGY STAR Conventional ENERGY STAR

Under Counter 18 2.0 2.0 1.73 1.19 0.50 0.50 10

Stationary Single Tank Door 18 1.5 1.5 2.10 1.18 0.60 0.60 15

Single Tank Conveyor 18 0.3 0.3 1.31 0.79 1.60 1.50 20

Multi Tank Conveyor 18 0.3 0.3 1.04 0.54 2.00 2.00 20

Under Counter 18 2.0 2.0 1.09 0.86 0.76 0.50 10

Stationary Single Tank Door 8 1.0 1.0 0.74 0.89 0.55 0.70 15

Single Tank Conveyor 18 0.3 0.3 0.87 0.70 1.93 1.50 20

Multi Tank Conveyor 18 0.2 0.2 0.97 0.54 2.59 2.25 20

Pot, Pan, and Utensil 18 3.0 3.0 0.70 0.58 1.20 1.20 10

Specific Heat of Water

Density of Water

Inlet Water 

Temperature 

Increase (
o
F)

Water Heater Efficiency

Idle Power Draw (kW)

Low Temperature

High Temperature

Water Use per Rack (gallons)Typical Wash Time (minutes)Average daily 

operation (hours)

Equipment 

lifetime (years)



Ice Machine

Ice Machine Quantity

Harvest rate (pounds 

ice per day)

Potable water use 

(gallon per 100 

pounds ice)

Operating days per 

year

Additional cost per unit 

for ENERGY STAR 

model

Optional: utility 

incentive amount

0 650 18.3 365 $0 $0

0 1,150 18.0 365 $0 $0

0 170 19.5 365 $0 $0

0 680 12.0 365 $0 $0

0 1,170 12.0 365 $0 $0

0 240 12.0 365 $0 $0

Remote Condensing Unit

Ice Making Head

Remote Condensing Unit

Self Contained Unit

Ice Making Head

Self Contained Unit

Batch

Continuous

 Assumptions - users can edit the highlighted values to modify the assumptions

Ice harvest rate 

(pounds/day)

Potable water 

use (gallon/ 100 

pound ice)

Conventional Conventional Conventional ENERGY STAR Conventional ENERGY STAR

Ice Making Head 75% 650 21.8 177,938 177,938 6.2 5.5 8

Remote Cond./ Split System 75% 1,150 20.1 314,813 314,813 5.1 4.7 8

Self Contained Unit 75% 170 30.1 46,538 46,538 10.0 9.2 8

Ice Making Head 75% 680 12.0 186,150 186,150 7.3 6.3 8

Remote Cond./ Split System 75% 1,170 12.0 320,288 320,288 6.1 5.4 8

Self Contained Unit 75% 240 12.0 65,700 65,700 9.5 8.9 8

Continuous

Batch

Equipment 

lifetime
Duty cycle

Annual production (pounds of 

ice)

Energy consumption rate 

(kWh/100 pounds ice)



Steam Cooker

 Assumptions - users can edit the highlighted values to modify the assumptions

Conventional ENERGY STAR Conventional ENERGY STAR

Type steam generator boilerless steam generator boilerless

Water Use 40 3 gallons/hour 40 3 gallons/hour

Time in constant steam mode 40% 40% 40% 40%

Cooking energy efficiency 30% 50% 18% 38%

Production capacity per pan 23.3 16.7 pounds/hour 23.3 20 pounds/hour

Idle energy rate 1,200 400 W 18,000 12,500 Btu/hour

ASTM energy to food Wh/pound Btu/pound

Equipment lifetime years years

105

12

30.8

12

GasElectric

Steam Cooker Quantity

Pounds of food 

cooked per day per 

unit

Number of pans per 

unit

Operating hours per 

day

Operating days per 

year

Additional cost per unit 

for ENERGY STAR 

model

Optional: utility 

incentive amount

0 100 3 12 365 $630 $0

0 100 6 12 365 $870 $0

Electric

Natural Gas



6 – Commercial Kitchen Equipment 
(SFWMD)
Utility billing data

Handwashing faucets

Pre-rinse spray valves

Combi oven

PROCESS
◦ Enter utility billing data

◦ Populate corresponding equipment tab with 
collected data

◦ View results



Pre-Rinse Spray Valves
Kitchen Hand Faucets and PreRinse Spray Valves To use this spreadsheet:

Refer to page 134 of the guidebook for instructions on how to Enter data into shaded white cells.  

use this calculator. Gold cells contain dropdown menues.  Select One

Efficiency Fixture Properties Shaded Gray Cells are calculated outputs.  

Enter High Efficiency Water Use Rate >> 1.25 gals/min

Possible Rates: 1.6 gals/min, 1.25 gals/min

Replament Cost
$75

Fixture Fixtures 

Exceeding 

Efficiency Flow
Adjustment/ Maintenance Cost $8

Does this device  use hot water? PreRinse 1 $75 $0 $75 2,909 $18 $10 32.3

Enter Y or N  Y 0 Require Maintenance

4. Select timed flow measuring cup size Flowbag 1 Should be Replaced Detailed output table at RIGHT

Fixture Use DataTables

Location Marked gpm
Seconds  Used 

per Rack

Number Racks per 

Hour

Number Hours of 

Use per Day

Number Work-

days per year

Do not enter 

Meaure-Cup Data 

Below. Use Next 

Column.

Enter FLOWBAG 

Measured 

gallons/minute

Time-Calculated 

Flow (gpm)

Recommended 

Action

TOTAL Minutes of 

fixture use at 

location

Current Gals. 

Used Per Day

Gals. Used per 

Day with High-

Eff. Fixture

Annual Gallons 

Used Currently

Annual Gals. 

Used with High-

Eff. Fixture

Current Water 

Cost per minute

Current Annual 

Water Cost

Annual Cost  

(Water) with High-

Eff. Fixture ($$)

Annual Savings 

(Water) with High-

Eff. Fixture ($$)

Annual 

Savings 

(Energy) with 

High-Eff. 

Fixture ($$)

Estim. 

Payback 

Period in 

Months

Kitchen wash station 15 70 1 175 2.2 See Prev. Column Replace 17.5 39 22 6,738 3,828 $0.014 $42 $24 $18 $10 32.3

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

See Prev. Column Select one 0.0 0 0 0 0 $0.000 $0 $0 $0 $0 0.0

Totals 18 39 22 6,738 3,828 $42 $24 $18 $10 32.3

Summary Output Table

Annual Potential 

Energy Savings 

($$)

Payback Period 

(in months)

3.

5.

Annual Potential 

Savings (gallons)

Total 

Mainenance 

Costs

Total 

Replacement 

Costs

Total Cost 

Estimate

1.

2.
Annual Potential 

Water Savings 

($$)



Additional Notes for Calculators 4 - 6
Data to request for pre-rinse spray valves

◦ Number of seconds used per rack

◦ Number of racks per hour and number of 
hours per day

Use Calculator 6 for pre-rinse spray valves, 
not Calculator 5

Search ENERGY STAR website for 
equipment specifications

◦ https://www.energystar.gov/productfinder/

https://www.energystar.gov/productfinder/


7 – Cooling Tower Calculator
FLOW METER OR CONDUCTIVITY METERS



Utility Rates and Cooling Tower 
Operation Tab

Refer to page 142 of the guidebook for instructions on how to use this calculator. 

This file contains two tabs for use with the Water Efficiency Improvement Self-Assessment Guide for Office Building Facility Managers.

The Flow Meters tab is used if the the cooling tower is equipted with meters measuring make-up and bleed (blow-down).

The Conductivity Meters tab is used if the cooling tower is equipped with conductivity meters used to measure total disolved solids.

Step-by-step directions for these tabs are located in the Cooling Tower section of the manual.

The evaluator must enter their billing data into the input table below for the other tabs in this spreadsheet to function.  

Utility Rate Input Table To use this spreadsheet:

1. Select Billing Unit (1000 gals or ccfs)   >>>>> Select one Enter data into shaded white cells.  

2. Utility cost potable water per unit $0.00 Gold cells contain dropdown menues.  Select One

3. Utility cost sewer water per unit $0.00 Shaded Gray Cells are calculated outputs.  

Refer to page 92 of the manual for guidance using this calculator. 

Cooling Tower Operational Use Times

7. Enter number of months/year operation

*Refer to page # in the manual to see the percent reduction in water consumption

that would occur if the concentration ratio was increased from current levels to at least 5.

8. Enter that percentage here >>>>> %

If your cooling tower does not have any meters you are aware of, use the "Flow Meter" tab after you have entered data above.

Click on the sheet below which matches your meter types (flow meters or conductivity).

4. Enter average or 'typical' load in tons >>>

5. Enter hrs/day of operation>>>

6. Enter days/month operation



Increasing COCs
Page 79 of SFWMD manual



Flow Meter Tab
Cooling Tower Water Use Efficiency USE THIS SHEET IF YOUR COOLING TOWER IS EQUIPTED WITH MAKE-UP AND BLOWDOWN METERS.

Refer to page 142 of the guidebook for instructions on how to use this calculator. 

To use this spreadsheet: If your meter records in cubic feet, convert to gallons before using  tables below.  (1 cubic foot = 7.48 gallons).

Enter data into shaded white cells.  

Shaded Gray Cells are calculated outputs.  0 Gallons

M = B + E

Meter Data Table

WATER 

CONSUMPTION 

CALCULATIONS Date Time

Hours between 

Readings

Make-Up Meter 

Use (enter 

gallons)

Bleed-Off Meter 

Use (enter 

gallons)

Make-Up Water 

Use (gals)

Bleed-Off Meter 

Reading (gals)

Total Evapo- 

ration (gals)

Evapo-ration 

in (gals/hr)

Concen- 

tration Ratio

Begin

End X X X X X

Begin

End X X X X X

Begin

End X X X X X

Two consecutive dates and meter readings are needed to arrive at a make-up Averages X X X X X

and bleed-off volumes. gallons/hour gallons/hour

POTENTIAL SEWER CREDIT CALCULATION

Average evaporation volume per hour (from above) 0 This estimate is a calculated volume based on hours of operation and average cooling tons 

Evaporation per operational day 0      (operational), if recorded meter data  is not entered above.

Evaporation per month 0

Annual Evaporation 0

Potential Sewer Credit (One month operation) 0

Annual Potential Sewer Credit $0

POTENTIAL WATER USE REDUCTION WITH INCREASED CYCLES OF CONCENTRATION

By increasing concentration ratio to 5, 

` the facility would save this many gallons per day 0

     And save this much per month #VALUE!

POTENTIAL MAKE-UP WATER CONDENSATE SUPPLEMENT 

Potential makeup water condensate water supplement would be approximately:

0 to 0 gallons per month

#VALUE! to #VALUE! per month. Middle of Range

0 to 0 gallons annually. 0

#VALUE! to #VALUE! annually. #VALUE!

This volume represents the amount of condensate water created that can be used to supplement cooling tower make-up.

This volume is created during the more humid months.  
This water is very low in total disolved solids.

Cooling Tower Water Use

Day 2

Enter hundreds of Cubic feet (ccf) here >> 

Day 3

Day 1



Conductivity Meter Tab
Cooling Tower Water Use Efficiency USE THIS SHEET IF YOUR COOLING TOWER IS EQUIPTED WITH CONDUCTIVITY METERS.

Refer to page 142 of the guidebook for instructions on how to use this calculator. 

To use this spreadsheet:

Enter data into shaded white cells.  

Shaded Gray Cells are calculated outputs.  

Enter Meter Input Data 

Date

Make-Up Concen- 

tration (TDS)

Bleed-off Concen- 

tration (TDS)

Concen-tration 

Ratio

Evaporation in 

gpd Bleed-off in gpd Make-up in gpd

X X X X

X X X X

X X X X

POTENTIAL WATER USE REDUCTION WITH INCREASED CYCLES OF CONCENTRATION

By increasing concentration ratio to 5, 

the facility would save this many gallons per day 0

     And save this much per month X

POTENTIAL SEWER CREDIT CALCULATION

Evaporation per operational day 0 This estimate is a calculated volume based on hours of operation and average cooling tons 

Evaporation per month 0        (operational), if recorded meter data  is not entered above.

Annual Evaporation 0

Potential Sewer Credit (One month operation) X

Potential Sewer Credit (Annual) X

POTENTIAL MAKE-UP WATER CONDENSATE SUPPLEMENT 

Potential makeup water condensate water supplement would be approximately

0 to 0 per month.

X to X per month. Middle of Range

0 to 0 gallons annually. 0

X to X annually. X

This volume represents the amount of condensate water created that can be used to supplement cooling tower make-up.

This volume is created during the more humid months.  In Florida, this would be May through September.
This water is very low in total disolved solids.

Cooling Tower Water Use

gallons per month or 



8 – Irrigation System 
Calculator
CATCH CAN RESULTS VERSUS ESTIMATION



Catch Can - Application Rate Calibration
Irrigation System Application Rate Calibration To use this spreadsheet:

Refer to page 107 of the manual for guidance using this calculator. Enter data into shaded white cells.  

Gold cells contain dropdown menues.  Select One

Shaded Gray Cells are calculated outputs.  

1 - Select the Desired Application Depth in cell F:16 (below).

3- Select the number of Minutes of runtime for each zone in the  "Catch-Can Irrigation Rate 

Determination" table below.

2 - Using the "Inches to Decimal" table at the left (below) identify the decimal value for the average 

measured depth. 

4- Enter the average water depth in the catch-cans in the "Catch-Can Irrigation Rate Determination" 

table below.

Water depth should have been measured at least to the eighth of an inch.  

2.
Minutes of 

runtime for 

this zone* 

Average water 

depth in catch-

can (in inches)

Application 

Rate      

(inches per 

hour)

Set the Zone 

to Run for this 

Time (Mins)

Zone 1 15 3/8 1.5 20

1. Select the Desired Application Depth 1/2 Inch Zone 2 30 3/8 0.8 40

Zone 3 Select One Select One X X

Zone 4 Select One Select One X X

Zone 5 Select One Select One X X

Zone 6 Select One Select One X X

Zone 7 Select One Select One X X

Zone 8 Select One Select One X X

Zone 9 Select One Select One X X

Zone 10 Select One Select One X X

Zone 11 Select One Select One X X

Zone 12 Select One Select One X X

*This is how long the zone was running while the cups were filling

 with water.

Use this calculator if you are determining the irrigation application rate.  

Catch-Can Irrigation Rate Determination



Manual Calculations – Estimate ideal use 
and compare with actual
Determine ideal irrigation volume (e.g. 1”/week) for time period that data is available

Determine area irrigated 

Multiply area by desired application to determine necessary volume

Compare necessary volume with actual use

◦ Sub-meter or Calculator 2

Unit conversions

Example

◦ 1” per week desired over 2 acres = (1/12)*(43,560 SF * 2) = 7,260 CF/week

◦ 7,260 CF/week = 54,309 gallons/week

◦ Compare with actual application



Other Efforts
Requested resources from Rain Bird for estimating potential water savings

Contacted UMN Extension (Sam Bauer) for estimating potential water savings

Literature values

◦ Rain sensors – 13 – 34% under various weather conditions

◦ Soil moisture sensors – 69 – 92% under various weather conditions

◦ All maintained acceptable turf grass quality

◦ Cardenas-Lailhacar and Dukes 2008; Cardenas-Lailhacar et al., 2008; Cardenas-Lailhacar et al., 2010



9 – Water Use Summary 
Calculator
SFWMD AND CUSTOM VERSIONS



9 – Water Use Summary Calculator
Utility rate data input

Facility water balance

True cost of water

Historical water use

On-site alternative water sources
◦ Cooling tower condensate water

◦ Rainwater harvesting from rooftops
◦ Need to add local annual rainfall value













Custom Version
Population data

Building information

Water billing data

Comprehensive ranking table

Water use summary













Cost Estimation Spreadsheet
Review with facility manager

Large equipment will require custom cost estimates
Category Project Description Materials Cost ($) Labor (hrs) Labor Cost ($) Total Cost ($) Lifespan (years)

Boiler wide range of costs $0

Commercial-Grade Clothes Washer $4,000 $4,000

Commercial-Grade Combination Oven $0

Commercial-Grade Dipper Well $150 $150 10

Commercial-Grade Dishwasher conveyor dishwasher - wide cost range $15,000 3 $180 $15,180 10

Commercial-Grade Food Disposal $1,200 $1,200 10

Commercial-Grade Ice Machine Commercial Undercounter - wide cost range $2,500 $2,500

Commercial-Grade Pre-Rinse Spray Valve $60 0.25 $15 $75 5

Commercial-Grade Steam Cooker wide cost range $5,000 $5,000

Commercial-Grade Steam Kettle wide cost range $6,000 $6,000

Commercial-Grade Wash-Down Sprayer $120 $120

Commercial-Grade Wok Stove $0

Cooling Tower huge range of costs $50,000 $50,000

Outdoor Irrigation Audit EPA WaterSense-Certified irrigation audit $2,000 6.25 $375 $2,375

Outdoor Irrigation Controller EPA WaterSense-Certified irrigation controller $529 $529

Residential-Grade Clothes Washer DOE EnergyStar-Certified Clothes Washer $679 $679 10

Residential-Grade Dishwasher $700 $700 10

Residential-Grade Ice Machine $1,000 $1,000

Sanitary Faucet EPA WaterSense-Certified faucet $300 0.5 $30 $330 7

Sanitary Faucet Aerator EPA WaterSense-Certified Faucet Aerator $4 0.1 $10 $14 7

Sanitary Showerhead EPA WaterSense-Certified showerhead $50 0.25 $15 $65 10

Sanitary Toilet EPA WaterSense-Certified toilet $256 1 $60 $316 10

Sanitary Urinal EPA WaterSense-Certified urinal $300 1 $60 $360 10



Review Completed Matoska 
International IB World School 
Report
EXAMPLE REPORT



Report Organization
Executive Summary

CGCP Overview

Campus Description

Screening Tool Results

Current Water Use Analysis

Potential Water Conservation Projects

Water Conservation Opportunity Summary

On-Site Groundwater Recharge Opportunities

On-Site Water Reuse Opportunities

Conclusion

References



Other Potential Deliverables
On-site data collection forms

Spreadsheet calculators
◦ Case-by-case basis

◦ Brief introduction/training provided to staff interested in using spreadsheets

Pictures



Invoicing Note
EXAMPLE INVOICE



CGCP Invoicing
Submit invoices to ACD

Invoices addressed to Scott SWCD because they are the 
fiscal agent (ACD is the host)

Rates determined by BWSR rate calculator

Follow example invoice format
◦ Include staff name – simplifies future grant reconciliation

◦ Include grant activity (i.e. Program Implementation)

◦ Document match – 20% of total amount (or 25% of the 
grant funds)



End of Training #2
THANKS



Campus Groundwater 
Conservation Planning (CGCP) 
Protocol Review and 
Refinement Meeting
MONDAY, FEBRUARY 25 TH,  2019



1:00 – 1:10 CGCP Update
◦Selected campuses
◦Budget status
◦Discuss allocation of remaining funds

1:10 – 1:20 General Successes and Recommendations
◦On-site data collection
◦Data processing - spreadsheets

1:20 – 2:30 General Challenges
◦Preparing for on-site data collection
◦Utility rates
◦Leak tests
◦Estimating population/usage and calibrating calculators
◦Fixtures and equipment (e.g. drinking fountains and dual-flush toilets)
◦Maintenance versus replacement
◦Cooling towers
◦Irrigation systems
◦Infiltration opportunities

2:30 – 3:00 Specific Questions

3:00 End



CGCP Update



Selected Campuses
5 government campuses

2 community colleges

2 high schools

4 elementary schools

County Campus City Grant Funds Match Funds

Anoka Anoka-Ramsey Community College Coon Rapids $12,000.00 $3,000.00

Carver Carver County Government Center Chaska $12,000.00 $3,000.00

Chisago Rush City High School Rush City $12,000.00 $3,000.00

Dakota Dakota County Western Service Center Apple Valley $12,000.00 $3,000.00

Hennepin Hopkins High School Minnetonka $9,697.50 $3,232.50

Isanti Anoka-Ramsey Community College Cambridge $9,000.00 $2,250.00

Isanti City of Isanti City Hall and Community Center Isanti $3,000.00 $750.00

RCD Matoska International IB World School White Bear Lake $2,984.02 $746.01

RCD Vadnais Heights Elementary School Vadnais Heights $9,015.98 $2,254.00

Scott Jordan Elementary Jordan $5,880.32 $1,470.08

Scott Eagle Creek Elementary Shakopee $5,880.32 $1,470.08

Sherburne Elk River Municipal Buildings Elk River $5,000.00 $1,250.00

WCD Central Park and R.H. Stafford Library Woodbury $12,000.00 $3,000.00

Wright TBD TBD $12,000.00 $3,000.00



Budget Update
County Remaining Grant Funds Remaining Match Funds

Anoka $0.00 $0.00

Carver $0.00 $0.00

Chisago $0.00 $0.00

Dakota $0.00 $0.00

Hennepin $2,302.50 -$232.50

Isanti $0.00 $0.00

RCD $0.00 $0.00

Scott $239.36 $59.84

Sherburne $7,000.00 $1,750.00

WCD $0.00 $0.00

Wright $0.00 $0.00

TOTAL $9,541.86 $1,577.34



Remaining Funds
Do any counties have additional campuses to analyze?

Suggestions for determining allocation of funds



Successes and 
Recommendations



General Successes Shared
On-site data collection

◦ Relatively quick

◦ Staff have been accommodating and interested

◦ Flow bag measurement accuracy

◦ Others?



General Successes Shared
Guidance documents helpful

◦ South Florida Water Management District Water Supply Development 
Section’s Water Efficiency and Self Conducted Water Audits at 
Commercial and Institutional Facilities:  A Guide for Facility Managers, 
Second Edition (2013)

◦ Spreadsheet calculator guidance

◦ EPA’s WaterSense at Work:  Best Management Practices for 
Commercial and Institutional Facilities (2012)

◦ Additional detail on water-using equipment

Data processing – spreadsheets
◦ Anyone? 

◦ Bueller?

◦ Bueller?



Challenges and Protocol 
Refinement



On-Site Data Collection Preparation
◦ Notify all staff in advance – saves time on 

questions

◦ Develop naming convention based on 
campus map

◦ Print data collection sheets and add tabs

◦ 2-3 people makes data collection easier

◦ Signage and/or door patrol

◦ Facility staff for locker rooms



Utility Rate Information
Identifying rates

◦ Utility bills

◦ City website

Cost tiers
◦ Use highest tier – water savings will begin at highest 

rate

Additional fees on bills
◦ Ignore

◦ Only water use will be affected by conservation 
projects



Conduct during period with no 
expected water use (e.g. weekend)

Challenging on campuses with 
24/365 activity (e.g. fire 
department)

Compare estimated water budget 
with utility billing data

◦ >10% difference likely indicates leak 
or unaccounted for consumption 
point

Leak Detection Test



Estimating Population and Usage
Limited calculator options for visitor populations, weekday versus weekend staff, seasonal staff, 
etc.

◦ Generate an annual estimate of uses based on available data

◦ Distribute estimated uses across entire year

Calculator calibration
◦ Modifications and/or overrides should be justifiable

◦ Best professional judgement
◦ Document all deviations and provide justification



Calculators Available
1 – DOE FEMP Water Project Screening Tool

2 – Daily Water Use Calculator

3 – Domestic Plumbing Fixtures

4 – ENERGY STAR Residential Appliances

5 – ENERGY STAR Commercial-Grade Kitchen Equipment

6 – Commercial-Grade Kitchen Equipment

7 – Cooling Towers

8 – Irrigation

9 – Water Use Analysis



4 – Residential Appliances 
(ENERGY STAR)
Air purifier

Clothes washer

Dehumidifier

Dishwasher

Refrigerator

Compact refrigerator

Freezer

PROCESS
◦ Enter simple data on ‘INPUTS’ tab

◦ Modify assumptions on ‘Calcs’ tabs

◦ View Results

TIPS
◦ ‘About This Calculator’ tab has links to ENERGY 

STAR information about each equipment type



5 – Commercial Kitchen Equipment 
(ENERGY STAR)
Dishwasher

Freezer

Fryer

Griddle

Hot food handling cabinet

Ice machine

Oven

Refrigerator

Steam cooker

Pre-Rinse spray valve

PROCESS
◦ Enter simple data on ‘INPUTS’ tab

◦ Modify assumptions on ‘Calcs’ tabs

◦ View Results

TIPS
◦ ‘About This Calculator’ tab has links to ENERGY 

STAR information about each equipment type



6 – Commercial Kitchen Equipment 
(SFWMD)
Utility billing data

Handwashing faucets

Pre-rinse spray valves

Combi oven

PROCESS
◦ Enter utility billing data

◦ Populate corresponding equipment tab with 
collected data

◦ View results



Fixtures and Equipment
Drinking fountains and water filling stations

◦ Inspect for leaks

◦ Ask for estimated use on bottle filling stations, use 
digital counter to estimate use, or make assumptions

Safety equipment (e.g. eye wash and shower stations)
◦ Inspect for leaks

◦ Negligible use and maintenance flushing, no need to 
account for use in calculators



Fixtures and Equipment
Dual-flush toilets

◦ Use usage assumptions
◦ Women’s 

◦ 3 times/day (2 small flushes, 1 
large flush)

◦ =((2*4.81)+(1*5.6))/3

◦ Men’s

◦ With urinals in restroom, 1 
time/day (1 large flush)

◦ Without urinals in restroom, 3 
times/day (2 small flushes, 1 large 
flush)

Valve leaks
◦ Noted on data collection form

◦ Difficult to estimate additional 
volume



Fixtures and Equipment
Urinal flush timing

◦ Issue:  two rates – one following initial flush followed by slower 
rate after flush
◦ Only run timer for period that water is actively flowing through the valve – may 

need to flush several times in order to hear the flow

◦ The second rate could be caused by a valve failing to close or by water that takes 
longer to filter through the china structure (I haven’t personally seen this).

Visitor restroom use
◦ School setting – student or staff restrooms?

◦ Depends on layout of school – what would you do as a visitor?



Fixtures and Equipment
Calculator 3 questions

◦ Metered use – see most recent Matoska spreadsheet
◦ 12 seconds metered = 8 gallons use

◦ Process as non-metered, assumes 5 seconds of use = 4 gallons use

◦ Increase number of significant figures for more detail

◦ ‘No Action’ items
◦ Need to manually enter current and efficient values

◦ Override use (user input)
◦ If entering daily use, need to correct for 365 days

◦ For example, elementary school has 175 days of use, bathroom used 9 times per day, enter ‘=(9*175)/365’, because total annual 
toilet use is calculated as 365 * ‘uses per day’ in the calculator

◦ Expected use numbers on ‘Urinals’ and ‘Lav. Faucets’ tabs are titled ‘toilet uses’, although the numbers 
are correct

◦ Feel free to hide and/or delete columns to make the calculators more user-friendly



Fixtures and Equipment
Calculator 3 correction

◦ ‘PopulationCALCS’ tab (hidden) cell references to ‘UtilityRate&PopulationData’ tab corrected

◦ Corrected use of each fixture per day calculation

◦ Issue arose when ‘Work days per year’ differed between populations

◦ Thanks, Thomas!

I’ll email an updated calculator



Fixtures and Equipment
Communal faucets

◦ Enter as common use

◦ Could also split use and enter separate rows for male and female uses

Non-lavatory faucets
◦ Estimate use based on best available information



Fixtures and Equipment
Pre-rinse spray valves

◦ Data to request
◦ Number of seconds used per rack

◦ Number of racks per hour and number of hours per day

◦ Use Calculator 6 for pre-rinse spray valves, not Calculator 5



Fixtures and Equipment
Commercial appliances

◦ Google

◦ Visit manufacturer’s website for 
specifications

Search ENERGY STAR website for 
equipment specifications

◦ https://www.energystar.gov/productfinder/

https://www.energystar.gov/productfinder/


Maintenance Versus Replacement
Maintenance versus replacement threshold

◦ If measured water usage exceeds high efficiency rate:
◦ Toilets and urinals

◦ Maintenance if china and valve are high efficiency, rare based on my experience

◦ Replacement if china and valve are not high efficiency

◦ Faucets
◦ Always maintenance (i.e. aerator installation) unless other issues are obvious (e.g. cracked or malfunctioning)

◦ Pre-rinse spray valves
◦ Replacement if flow exceeds high efficiency rate

◦ Appliances
◦ Replacement if equipment is not ENERGY STAR or WaterSense Certified

Maintenance costs
◦ Estimates are a combination of research and recommendations of ~10%
◦ Best method is verification from facility manager

◦ Allow facility manager to review cost assumptions for both replacement and maintenance



Cooling Towers
Conductivity records of make-up and 
blowdown water

Volume records of make-up and 
blowdown water

Vendor



Increasing COC
Page 79 of SFWMD manual



Irrigation Systems
Usage estimate

◦ Meter data

◦ At the crudest level, if you know the irrigated area, 
and assume the application of 1” of water per 
week, you could estimate a maximum amount of 
water use that should be used by the irrigation 
system.  Ideally less than 1” of irrigation water per 
week will be used because of natural precipitation.

Unnecessarily irrigated areas

Smart Irrigation controllers can reduce use by 
15% - 50%



Irrigation Systems
https://www.hunterindustries.com/main/water-savings-calculator

https://www.hunterindustries.com/main/water-savings-calculator


Irrigation Systems



Infiltration Opportunities
Present water conservation and infiltration opportunities separately

◦ The value of a gallon of water saved versus the value of a gallon of water infiltrated is not equal

Calculate 30-year cost-effectiveness



Specific Questions



Campus-Specific Topics
Error messages in calculators



End of Meeting
THANKS


