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TECHNICAL MEMORANDUM

Santa Rosa Subregional Long-Term Wastewater Project

Transport Pipeline Flowrate and Pumping Schedule

Present Worth Analysis

(TM-P-6)

TO: Ed Braunner (City of Santa Rosa)
Dan Carlson (City of Santa Rosa)
Marie Meredith (City of Santa Rosa)

FROM: Jessamy Zagel Trisler (Parsons ES)
Rich Maurer (Parsons ES)

DATE: 15 September 1995

GENERAL

The purpose of this memorandum is to:

present the approach used to evaluate the relative economic benefit of alternative
pumping rates and time of day pumping periods and the associated construction
and present worth energy costs, and

recommend the appropriate pumping rate and schedule to be used to obtain the least
cost.

Transmission systems to two reservoir sites (Tolay A in South County and Carroll Road
in West County) and to the Geysers steamfield recharge were evaluated.  Note that this
evaluation is to provide a relative cost comparison, therefore, evaluation of the three
systems is proposed sufficient for this purpose.  Flows used in this analysis  are based on
the flows presented in TM-PS-1 for the delivery system to the reservoirs.

PUMPING ECONOMIC ANALYSIS

The information used in the present worth analysis is shown in Table 1.  Two reservoir
transmission systems were evaluated for two pumping scenarios as indicated above
(Tolay A in South County and Carroll Road in West County).  These reservoir sites were
selected as representative of the reservoir alignments in the southern and western sections
of the county.  The Geysers alignment was also evaluated for two pumping scenarios.
The major components of each scenario are:

pumping rate, which impacts the pipe size and pump horsepower requirements, and
pumping schedule, which impacts the energy costs.
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Each reservoir system was evaluated at:

1. Pumping rate of 26 mgd for a pumping schedule of 24 hours a day1 over a period
of  five months, either December 1 through April 30 or January 1 through May 31,
which represents the period during which reclaimed water will be stored for later
use during the irrigation period, at an average energy rate of 0.05880 dollars per
kilowatt-hour2 (which includes peak demand period rates) ($/kW-hr) and

2. Pumping rate of 35 mgd for 18 hours a day1 over the same period at an average
energy rate of 0.05668 $/kW-hr2 (which does not include peak demand period
rates).

The Geysers  system was evaluated at:

1. Pumping rate of 26 mgd for a pumping schedule of 24 hours a day3 over a period
of a full year at an energy rate of 0.05837 dollars per kilowatt-hour4 (which
includes peak rates) ($/kW-hr) and

2. Pumping rate of 35 mgd for 18 hours a day1 over the same period at an energy rate
of 0.05545 $/kW-hr2 (which does not include peak rates).

Under each of these scenarios the pipeline and pump station costs and present worth
energy costs were determined for a range of pipe diameters (24-inch, 30-inch, 36-inch,
42-inch, 48-inch, and 54-inch).  With the change in pipe size the horsepower requirement
changes.  As the pipe size increases the cost of the pipe5 and installation6 increases, while
the pump horsepower requirement and pumping energy cost decreases.  At some point,
the cost benefit incurred by using a larger pipe and smaller pump station is maximized
and the total material cost begins to increase.  When the cumulative material cost is
plotted, the optimum pipe and pump station size is represented by the low point on the
curve.  As the pump horsepower requirement decreases, the energy cost to run the pumps
decreases.  When plotted, the energy cost is a continuous diminishing curve.  Plotting the
total present worth (material costs and present worth energy costs) yields a curve from

                                               
1 Pump rate based on information in Parsons ES Draft Technical Memorandum PS-1

dated 8 May 1995.
2 Energy rates based on information presented in Parsons ES memorandum dated 11

April 1995 and Schedule E-20 from PG&E dated 30 June 1993, attached.
3 Pump rate based on information in Draft Technical Memorandum PS-1 dated 8 May

1995.
4 Energy rates based on information presented in memorandum dated 11 April 1995 and

Schedule E-20 from PG&E dated 30 June 1993, attached.
5 Pipe cost for pipe sizes 24-inch to 42-inch were provided by a local vendor.  48-inch

and 54-inch pipe costs were extrapolated.
6 Installation costs include trenching (excavation, backfill, compaction and spoil removal)

and bedding costs from Means 1994, corrected for San Francisco and January 1995
ENR.
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which the optimum pipeline/pump station can be selected.  The low point on this curve is
the optimal selection based on cost.

CONCLUSIONS AND RECOMMENDATIONS

Pumping at 26 mgd for a 24 hour period requires a smaller diameter pipeline and smaller
pump horsepower requirement than pumping at 35 mgd for 18 hours a day.  Thus, the
material cost is less for the first scenario.  However, at the 24 hour a day pumping
schedule the energy rate is higher due to the need for pumping during peak rate hours.
This additional energy cost slightly diminishes the benefit of a lower capital cost.

Results of the present worth analysis are shown in Table 1.  The present worth analysis is
based on an interest rate of 8%, a 20 year period and a net energy rate based on an
analysis of rate information provided by PG&E.

Graphical results are shown on Charts 1 through 6.  The charts illustrate that material
costs are the major factor in the total cost for larger pipelines.  Pumping at a higher rate,
35 mgd, significantly increases the capital costs over pumping at a rate of 26 mgd.  This
higher capital cost is not significantly offset by the reduction in energy cost per hour
incurred over the 18 hour pumping schedule.  Pumping at 35 mgd for 18 hours a day, 5
months a year, for 20 years results in an energy savings of approximately $170,000,
much less than the additional costs incurred by the larger pumps and piping this pumping
rate requires.  Therefore, the 26 mgd, 24 hour a day pumping scenario will be used for
design purposes.

Comparing Chart 1 and 2 for transmission to the Tolay A reservoir, it is seen that the
lowest present worth  occurs with a 48-inch pipeline and pumping at 26 mgd 24 hours a
day (versus pumping at 35 mgd for 18 hours per day).  The net  savings is $1,924,000.

Likewise, comparing Charts 3 and 4 for transmission to the Carroll Road reservoir, a 48-
inch pipeline and pumping at 26 mgd 24 hours per day represents the lowest present
worth cost.  The net savings for this case is $1,537,000.

Finally, comparing Charts 5 and 6 for transmission to the Geysers steamfield recharge, a
48-inch pipeline and pumping at 26 mgd 24 hours per day represents the lowest present
worth cost.  The net savings for this case is $4,000,000.
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