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IMPROVING THE SUSTAINABILITY OF
DRINKING WATER DESALINATION IN

CAPE MAY, NJ 
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WATER DEMAND IN CAPE MAY
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SOURCE: PRIMARY DATA FROM CAPE MAY CITY DESALINATION OPERATIONS TEAM



PROBLEM STATEMENT
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CAPE MAY CITY’S ONLY
SOURCE OF DRINKING

WATER, AN AGING
DESALINATION PLANT, IS

STRUGGLING TO MEET PEAK
DEMAND



STRATEGIC SOLUTIONS
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IMPROVE OPERATIONAL EFFICIENCY

MAXIMIZE DESALINATION YIELD

BUILD A WATER DEMAND REDUCTION PLAN

FINANCIAL ANALYSES
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      4 KEY AREAS

CIRCULARITY

DEMAND 

FINANCE

   DESALINATION OPS

75% desal inated,  25% waste
cal led “concentrate”

Eff ic ient operat ions:  
Energy Recovery Device

Reduce water demand:  
Behavioral  change through

various pol ic ies

Economic viabi l i ty for  
sustainable operat ions 



Cape May generates 109M gal lon of concentrate per year .  The potentia l
commercial  value of  i ts  appl icat ions:  
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             Salt  extracted from concentrate

            

             Minerals  extracted from concentrate

             I rr igate landscaping with concentrate
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CIRCULARITY
SOLUTION SUMMARY



Salt Minerals Landscaping

VALUE

FORM

IMPLEMENTATION EASE

POTENTIAL BUYERS

DEMAND OFFSET OF 1
MILLION GALLONS PER

YEAR 

LIQUID

HIGH

$165 PER TON (POST
EVAPORATION) 

LOW LOW

HIGHLY VARIABLE

OFTEN EVAPORATED
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EVAPORATED

SOLUTION: MONETIZE WASTE 
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CIRCULARITY



Best use case: Irrigating city land with concentrate 

Salt Minerals Landscaping

VALUE

FORM

IMPLEMENTATION EASE

POTENTIAL BUYERS

DEMAND OFFSET OF 1
MILLION GALLONS PER

YEAR 

LIQUID

HIGH

$165 PER TON (POST
EVAPORATION) 

LOW LOW

HIGHLY VARIABLE

OFTEN EVAPORATED
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EVAPORATED

SOLUTION: MONETIZE WASTE 
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CIRCULARITY



DESALINATION
PROBLEM SUMMARY
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MEMBRANEPUMP
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WATER



Problem:  Sustainabi l i ty of  desal inat ion plant operat ions

Solution:  Use energy eff ic ient  measures to increase plant l i fespan 

Main Findings:
Cape May can s ignif icant ly improve its  
operat ional  and energy eff ic iency by:  

Instal l ing an energy recovery system in the
new desal ination faci l i ty .  Cape May is  now on 
track to instal l  three turbochargers
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DESALINATION
SOLUTION SUMMARY

DEMAND       
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DEMAND
WATER CONSERVATION PROPOSAL
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DISINCENTIVEINCENTIVE

OUTREACH
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DEMAND
WATER USAGE ANALYSIS
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Data Source:  Cape May City Water & Sewer Department
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DEMAND
PROPOSED IMPLEMENTATION TIMELINE
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DEMAND
SOLUTION: COMMUNITY ENGAGEMENT
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DEMAND
SOLUTION: COMMUNITY ENGAGEMENT
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DEMAND
SOLUTION: BUSINESS ENGAGEMENT
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DEMAND
RESIDENTIAL WATER PRICING MODEL
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DEMAND

Case Study Initiatives Water Savings Cost Savings

Hilton Palacio del
Rio Hotel

Retrofits for toilets, faucets,
showerheads and water-

cooled ice machines
26 million gallons

$160,000 in water,
sewer and energy

costs per year

Westin Riverwalk
Hotel in San Antonio

High-efficiency toilets and
washing machine

upgrades

2.2 million gallons
of water per year

$20,000 in water,
sewer and energy

costs

REBATE PROGRAM CASE STUDIES
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DEMAND

COST-EFFECTIVE SOLUTION TO PROMOTE WATER
CONSERVATION AND SUPPORT TOURISM INDUSTRY

TOTAL UPFRONT COST
(ONE TIME $)

~$150,000

LIFETIME CONSERVATION
(GALLONS/LIFETIME)

46,000,000+ 

COST SAVINGS TO HOTELS
($/HOTEL)

$15,000-50,000

CONSERVATION COST 
($/GALLON)

$0.003

COST BENEFIT ANALYSIS
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TOTAL UPFRONT COST

$195,000

FINANCIAL PAYBACK ANALYSIS
DESALINATION

ANNUAL COST SAVINGS

$15,000-30,000

LIFETIME COST SAVINGS

$450,000

PAYBACK PERIOD

11 YEARS

ERDS CAN REDUCE ELECTRICITY NEEDS, LOWER UTILITY
BILLS AND GENERATE A NET PROFIT FOR CAPE MAY



dd
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 Uti l ity bi l l  summary

Data based on provided uti l i ty bi l ls
kWh is the cost that can be saved
~67% in 2023 and ~73% in 2024
Solar can help offset the $/kWh
cost of uti l i ty bi l l

Util ity bi l l  expenses for desal ination plant

~$127K ~$159K

LEVERAGE UTILITY BILL ANALYSIS TO QUANTIFY POTENTIAL COST SAVINGS

kW = charges based on capacity (unable to offset)
kWh = charges based on consumption (can be offset)

FINANCE
PROBLEM SUMMARY

ENERGY USAGE DRIVES
HIGH OPERATING

COSTS FOR PLANT 
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I l lustrative mapping of 133kW solar system Proposal  summary

Propose to add signif icant
capacity to exist ing solar array
using Hel ioscope software
Projected annual savings of
~$40,000 to reduce operating
costs
Payback period of 5 to 6 years
over the 30 year asset l i fe 

PROPOSED SOLAR CAPACITY EXPANSION FOR DESALINATION OPERATIONS

FINANCE
CAPACITY & COST ASSESSMENT

ONSITE SOLAR COULD REDUCE ANNUAL COSTS BY $40K



Problem: Improve economic viabi l i ty of  desal inat ion plant operat ions

Solution:  Instal l  behind-the-meter  solar  to reduce ut i l i ty bi l ls  

Main Findings:
Cape May can s ignif icant ly reduce operat ing costs by generat ing
onsite electr ic ity to reduce ut i l i ty bi l l  expenses:  

Instal l  an onsite  photovoltaic  solar  system on the
new desal ination faci l i ty
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FINANCE
SOLUTION SUMMARY
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NEXT STEPS
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ENSURE PLANS FOR NEW PLANT
MEET BEST PRACTICES

INITIATE ONSITE SOLAR DEVELOPMENT PROCESS

DEVELOP REBATE INCENTIVE PROGRAM

IMPLEMENT NEW WATER PRICING SYSTEM

IRRIGATE WITH CONCENTRATE

COMPLEX

EASY
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APPENDIX
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METRIC

FINANCIAL PAYBACK ANALYSIS
DESALINATION

MODELED ESTIMATE

$195,000Upfront 
Cost 

CALCULATION APPROACH

Number of devices (#)  
mult ipl ied by  device cost  ($)  

$15-30,000Annual  Cost
Savings

Reduction in electr ic ity usage (kWh) 
mult ipl ied by  e lectr ic ity cost  ($/kWh) 

$450,000Lifet ime Cost
Savings

Cumulative cost  savings over 30 years ($)
minus upfront cost  ($)  

11 yearsPayback 
period

Upfront cost  ($)  
divided by  annual  cost  savings ($/y)  
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PAYBACK PERIOD (YEARS)

FINANCIAL PAYBACK ANALYSIS
DESALINATION

LIFETIME COST SAVINGS ($)
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Reduction in energy needs for water pumps due to ERD installation (%)
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DEMAND
COST BENEFIT ANALYSIS: UNIT VIEW

SHOWERHEAD (10 YR USEFUL LIFE)

WATER-EFFICIENT FIXTURES REDUCE WATER BILLS &
PAYBACK PERIODS ON A UNIT BASIS ARE POSITIVE 

TOILETS (30 YR USEFUL LIFE)
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DEMAND
COST BENEFIT ANALYSIS: HOTEL VIEW

ILLUSTRATIVE IMPACT OF REBATE PROGRAM ON TARGET HOTELS

AVG. 
REDUCTION 
IN USAGE 

OF 7.5%

AVG. 
LIFETIME 

COST
SAVINGS  
OF $19K
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DEMAND
COST BENEFIT ANALYSIS: CITY VIEW

ILLUSTRATIVE IMPACT OF REBATE PROGRAM ON CAPE MAY CITY

COST-EFFECTIVE SOLUTION TO PROMOTE WATER
CONSERVATION AND SUPPORT TOURISM INDUSTRY


