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Pump Station Cost Savings

One of the main reasons to replace a pump station is to save on operating costs such as repairs and electricity. The following estimates of pumping cost savings are based on 200hp pumping power that use roughly 150Kwh per hour. The 15% pump run-time savings is achieved by incorporating a new, efficient irrigation system that takes less time to complete its cycles. Time period of collected data for 2003 was August 2002 through July 2003.


Estimated Kwh used for 2003 at (2) irrigation pumps = 139,555


Estimated electricity cost for 2003 for irrigation pumps = $15,300


Estimated run-time = impossible to calculate

Estimated Kwh used for new system with 15% more pump efficiency = 118,000

Estimated electricity cost for irrigation pumps = 118000 x .109 per Kwh = $12,800

Estimated run time at 85% efficiency = (670h full blast + 240h 50% or less) = 910 hours

Electricity cost savings by achieving 15% run-time reduction = $2,500.

Repair / overhaul cost savings based on past 3 year costs = $3,400.

Estimated total pumping cost savings with new pump station = $5,900./year

We consider this a conservative estimate. A 15% reduction in run-time is the least we would expect with a new irrigation system. A reprogrammed control system would synchronize all controllers much more carefully to achieve maximum pump output of 2000 to 2200 gallons per minute and decrease day watering dramatically.

Net Present Value of Pump Cost Savings

The following analysis seeks to valuate the cost savings of a new $75,000 pump station over the useful life of the asset. Our assumptions include relatively trouble-free use for the first 10 years, followed by increasing repair costs as the equipment ages to end of useful life at 30 years.

	Year
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Save
	5900
	5900
	5900
	5900
	5900
	5900
	5900
	5900
	5900
	5900
	4000
	4000
	4000

	total
	5900
	11800
	17700
	23600
	29500
	35400
	41300
	47200
	53100
	59000
	64900
	70800
	76700


At approximately year 13 is the point where the pump should "pay for itself" through decreased operating costs and repairs if nothing catastrophic goes wrong and good regular service is performed.

Final Net Present Value of the savings is calculated by subtracting the original $75,000 cost from the future value of our accumulated savings. Unless client plans to pay cash for the new pump station, NPV is only accurate if a discount rate is applied to the initial capital investment. Using today's common capital market rates and established annuity tables, we calculate the following true NPV:

Period of Useful Life = 30 years


Current discount rate ave. = 6%

Average Cost Savings = $5900 per year

NPV = ($81,213 - $75,000) = $6,213

Since the NPV is positive, it indicates that purchasing a new pump station is still a good investment even at 6% rates. A final analysis to find out how long we must keep the new pump in operating order to break even on our investment:

Current discount rate ave. = 6%

Capital outlay $75,000 divided by $5900 savings = 12.71 annuity discount factor

From established annuity discount tables = 25 years
Therefore if we can keep new pumps working for 25 years without major repair costs, they will have paid for themselves. Any additional years without major costs then yield positive cash flow results.

Savings from Decreased Water Use

As stated previously, a 5% decrease in water use is easily attainable with a new, more efficient irrigation system that would lead to a cost savings of about $2800. per year. In addition, client has proposed 3.22 acres for conversion from turf to desert or landscape that would lead to further cost reductions in both well and irrigation pumping electricity costs. The potential savings are outlined below:

Ave. cost of water = $401 / acre x 3.22acres converted to desert = +/-$1300. per year

5% decrease in water use = 32.4 acre-feet saved x 85.59 av. cost of water = +/-$2800. per year
Estimated total savings from decreased water use = +/-$4,100. per year
The figures above take into account electricity required at client's wells and irrigation pumps, as well as ADWR fees. (Fig. 5) The total savings of +/- $4,100 per year is significant over the life of the system, equaling about $120,000 over 30 years. We believe that 5% overall water savings is fairly conservative with a new irrigation system.

Estimated Savings from Repairs

Client has a budget (2003) of $30,000 for irrigation system repairs. A large portion of this will not be needed with a new irrigation system, but there will always be some repairs required even with a new irrigation system. For this analysis, we use a conservative estimated savings of ½ or $15,000 that we regard as excess repair funds required to keep an old system functional. If the remaining $15,000 is not used for repairs, it would probably be used to add heads in the roughs or other similar uses in the first few years of the new system. As 10, 15, 20 years and more passes, repair costs can be expected to go up.

It is impossible to determine the exact number of labor hours required to install $15,000 worth of parts, but a conservative estimate is that it takes about four labor hours (split between 1, 2 or 3 man crew) to install $100 worth of irrigation materials. If this estimate holds true, about 600 excess hours were required to repair the irrigation system last year. Almost half of this is required to repair mainlines. The superintendent has reported 32 mainline breaks last year, each requiring an average of 9 labor hours to repair. 

Labor @ 9.35 ave total wage cost x 600 hours = 


$5,600.

Excess parts cost to repair and maintain old system = 

$15,000.

Estimated total repair cost savings with new system = 
$20,600 per year
Total Operating Cost Savings with New System

Compiling all of the above estimates, we calculate the following potential yearly savings by installing a new irrigation system:

Irrigation pumping cost savings = 

$5,900.

Potential water cost savings = 


$4,100.

Estimated repair cost savings = 


$20,600

Estimated total operating cost savings = 
$30,600.
