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Cost/Benefit Analysis of the Proposed Newark Reservoir 
May 19, 2002 

 
Objective of Paper 
 
The objective of this paper is to conduct an in media res (during the course of a project) 
cost/benefit analysis (CBA) of the proposed Newark Reservoir.  Three alternatives will be 
evaluated: (A) no reservoir, preserve land for city park, (B) no reservoir, land developed for 
200 homes, and (C) 317 mg reservoir, preserve land for city park.  The project standing will be 
the City of Newark with 28,000 residents.  The discount rate over a 30-year assumed project 
life would be 3 percent. The CBA will be conducted using the basic equation: Net Present 
Value (NPV) = Present Value Benefits (B) minus Present Value Costs (C) or NPV = B – C. 
 
Project Definition 
 
As insurance against drought, the City of Newark, Delaware proposes to build a 317 million-
gallon reservoir approximately a mile north of the city downtown.  Over a 60-day drought - 
planning period, the reservoir will provide up to 5 mgd of supplemental water should stream 
flows in the White Clay Creek (the normal water source) decline to drought flow levels.  
Groundbreaking for the reservoir was in early May 2002.  Construction will begin in June 2002 
with project completion and fill up scheduled for fall 2003. 
 
Presently the site is a 109 acre abandoned farm.  If the reservoir were not built, the owner was 
prepared to sell the land to develop 200 homes.  The reservoir will include a city park with 
hiking, bird watching, and other passive recreation activities.  The city will fill the reservoir by 
pumping water through a pipeline about a mile from the White Clay Creek to a head house near 
the reservoir dam. 
 
The actual cost for the reservoir is $8 million for land acquisition as paid to the seller and $10 
million for construction of the reservoir and pump station as bid by the low bid contractor.  
Estimated operation and maintenance costs are $1.5 million annually for pump station 
electricity, treatment costs, and reservoir clean out and pump upkeep. 
 
Cost/Benefit Analysis 
 
We will evaluate the cost effectiveness of the proposed Newark Reservoir utilizing the basic 
steps of a cost/benefit analysis: 
 
1. Specify alternatives. 
2. Decide project standing. 
3. Catalogue impacts, select indicators, and monetize and attach dollar values. 
4. Predict impacts over life of project. 
5. Discount benefits and costs to obtain present values. 
6. Compute NPV of each alternative. 
7. Make recommendation based on the NPV of each alternative. 
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1. Specify alternatives 
 

Three alternatives will be evaluated for the 109-acre Koelig Farm property: 
 
(A) No reservoir, preserve land for city park. 
(B) No reservoir, land developed for 200 homes 
(C) 317 mg reservoir preserves land for city park. 
 
Alternative A: The farm would be sold to the city to preserve the site as open space for a city 
park, which would have environmental and recreational benefits.  The city would not have a 
new reserve supply of water and during drought would be required to buy water from a private 
water utility for $4.00 per 1000 gallons.  Appraisals from ongoing land condemnation 
proceedings indicate the land cost of the unimproved site for open space park purposes is $6 
million.  The park land would be removed from city tax rolls. 
 
Alternative B: The land would be sold to a housing developer who would erect 200 homes as 
recently approved by New Castle County Council.  There would be no recreational and 
environmental benefits. The city would not have a reserve supply of water and during drought 
would be required to buy water from private water utility for $4.00 per 1000 gallons.  Land 
appraisals from the land condemnation proceedings indicate the land cost of an improved site 
permitted for homes with water and sewer available is $10 million.  The site would be added to 
the city tax rolls with property taxes accruing from 200 new dwellings. 
 
Alternative C: The land was sold to the city in 2001 for the construction of a 317-mg reservoir 
and surrounding city park.  There would be recreational and environmental benefits from the 
new park with hiking trails, habitat, and birding. The city would have a new reserve supply of 
water during drought and would not be required to buy water from a private water utility when 
stream flows in the White Clay Creek decline during drought.  Instead the City could sell the 
water to its customers for $ 3.00 per 1000 gallons.  Land appraisals from the condemnation 
proceedings indicate the land acquisition costs for the reservoir was $8 million. The reservoir 
and parkland would be removed from the city tax rolls. 
 
2. Decide project standing. 

 
Next we decide for whom the benefits and costs should be counted.  In this case the city funded 
most of the reservoir and the park.  City residents will use the reservoir.  Therefore, the project 
standing will be the 28,000 residents of the City of Newark. 
 
3. Catalogue impacts, select indicators, and monetize values to all impacts. 

 
In this step we associate dollar values to the benefits and costs of the alternatives. 
 
Benefits: Water supply benefits include the willingness to pay by the city voters through 
referenda to raise property taxes and increase water rates to pay for the reservoir.  In 2001, the 
voters approved by a 3 to 1 margin to raise property taxes approximately $30 per home 
annually to pay for the reservoir or $280,000 annually for the 9,333 properties in the city. Also 
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in 2001, the voters approved by referendum to raise water rates from $100 per year for 60,000 
gallons used annually to $200 per year, an increase of $100 per year or $933,300 per year for 
the city. 
 
A third water supply benefit is that the city would not have to buy water at $4.00 per 1000 
gallons from a private water utility during drought.  Based on stream gage records, during 
drought the White Clay Creek can reliably provide sufficient water for the 3 mgd treatment 
plant 84 percent of the time or 305 days per year.  The other 16 percent or 60 days in a year the 
city must buy water at $4.00 per 1000 gallons from another water utility.  To provide 3 mgd 
over 60 days, the city must pay (3 mgd) ($4.00/1000 gal) (1000) (60 days) = $720,000 per year.  
If the reservoir is not built, this cost not paid is accrued on the “cost” side of the ledger. 
 
Environmental benefits accrue from preserving the land for a park habitat and releasing water 
to improve the fish habitat in White Clay Creek.  The plug in value for habitat preservation is 
$10 per person per day or $365,000 per year assuming 100 visitors to the park per day.  The 
plug in for improving the White Clay Creek to cold-water fishing through reservoir releases is 
$30 per year per household or $150,000 annually assuming 5000 trout anglers per year. 
 
Recreational benefits accrue from the preservation of the property as a city park.  The plug in 
values for hiking are $43 per day per person or $1,600,000 annually for 100 park visitors per 
day.  The plug in values for picnicking are $26 per person per day or $950,000 annually for 100 
visitors a day. 
 
The state legislature awarded $3.4 M in funds for the acquisition of the City Park as open space 
which counts as an additional open space benefit. 
 
Costs: Land appraisals during condemnation hearings indicate the acquisition cost of the 109-
acre site is $6 million for Alternative A - no reservoir but park, $10 million for Alternative B - 
no reservoir but 200 homes, and $8 million which was actually paid for Alternative C - build 
the reservoir and city park.  
 
Construction costs according to engineering contract bids submitted to the City of Newark are 
$1.0 million for a new park only and $10 million for a new reservoir and new city park. 
 
Maintenance costs of a new park only are $50,000 per year.  Estimated maintenance cost of a 
new reservoir pump station, water treatment, pump electricity and sediment removal are $1.5 
million per year. 
 
If the reservoir is not built the city must buy water for $720,000 per year from a private water 
purveyor for a 60-day period. 
 
If a reservoir is built and new homes are not constructed, then the city loses property tax from 
200 homes at $1,000 per property or 200,000 per year which is a cost for Alternatives A and C 
but a benefit for Alternative B.  
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4. Predict impacts over life of project. 
 

The fourth task is to predict impacts over the life of the project which is this case will be n = 30 
years. Land acquisition and construction costs accrue in year 1 of the project.  Maintenance 
costs and benefits accrue annually over 30 years.   
 
5. Discount benefits and costs to obtain present values. 

 
Since the project occurs over 30 years we next aggregate the benefits and costs that occur in 
different years to obtain their present values.  The discount rate will be 3 percent since the 
reservoir is funded by municipal, low interest bonds.  The U.S. Panel on Cost Effectiveness 
recommends a 3 percent discount rate for U.S. municipalities.  Table 1 calculates the present 
values of benefits and costs that occur in different years for a discount rate of i = 3 percent with 
the discount annuity factor. 
 

 
 
6. Compute Net Present Value (NPV) of each alternative. 

 
Compute the Net Present Value (NPV) of each alternative as NPV = B – C (Table 2).   
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Table 2.  Net Present Value Over 30 Years at I = 3% CBA Newark Reservoir 
          (A)   (B)   (C) 
     No Reservoir   No Reservoir  317 MG Reservoir 

Land for City Park Land for 200 Homes Land for City Park 
Project Benefits ($M) 
Water Supply 
    WTP Property Tax  0   0   18.2 
    WTP Water Rate   0   0   5.5 
 Environmental 
    Fish Habitat   0   0   2.9 
    Land Habitat   7.1   0   7.1 
State Park Funds   3.4   0   3.4 
Recreational 
   Picnicking   18.5   0   18.5 
   Hiking    31.2   0   31.2 
Property Tax/Avoided Land Cost 0   3.9 + 10   0 
Benefits (B)   60.2   13.9 (Prop Tax)  86.8 
  
Project Costs ($M) 
Land Acquisition   6.0   0   8 
Construction   1.0   0   10 
Maintenance   1.0   0   29.3 
Buy Water if no reservoir  14.0   14   0 
Loss of Property Tax 200 Homes 3.9   0   3.9 
Costs (C)   25.9   14   51.2 
 
Net Present Value (NPV = B-C) $34.3 M   -$ 0.1 M   $ 35.6 M 
 
7. Make recommendation based on the NPV of each alternative 

 
Public policy makers usually recommend the alternative with the highest net present value 
since this alternative will cost least over the project lifetime. 
 
Alternative C - Build the reservoir with city park has the highest NPV at $35.6 million since 
the water supply, recreational, and environmental benefits out-weigh the cost to build and 
maintain the reservoir over 30 years.  The recreational benefits for this alternative are very 
significant. 
 
Alternative A - No construction of a reservoir but build a park is the next highest NPV at  
$34.3 million, just less than the build a reservoir alternative.  The park accrues significant 
recreational benefits over the years that outweigh the relatively modest construction cost of a 
park (as compared to the reservoir) and the cost to buy water from private water utility during 
drought. 
 
Alternative B - No construction of reservoir and build 200 homes has by far the lowest 
NPV at -$0.1 million that indicates the project is not cost effective to the residents of Newark.  
There are hardly any social benefits to the City except for relatively modest property tax 
income. 
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Recommendations 
 
This in media res cost/benefit analysis of the proposed Newark Reservoir indicates that 
Alternative C (Build the reservoir) is the most socially beneficial to the standing of Newark 
from a CBA perspective.  This corroborates the decision by Newark City Council to commence 
construction on this project as per the referenda to raise property taxes and increase water rates 
that were approved by the voters at 4:1 and 3:1 approval margins, respectively.  If for some 
reason the reservoir is not built in the future, then an advisable alternative would be to buy the 
farm and build a city park only as this Alternative A (Park only) has appreciable environmental 
and recreational benefits.  If desired, CBA sensitivity analyses could be conducted at interest 
rates of 5 percent and 7 percent to further verify the cost effectiveness of the proposed Newark 
Reservoir. 
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