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Draft

TECHNICAL MEMORANDUM

ENERGY DEMAND OF ALTERNATIVE PROJECTS

TO: Ed Brauner, City of Santa Rosa
Dan Carlson, City of Santa Rosa
Marie Meredith, City of Santa Rosa

FROM: Andy Hauge, HBA
Robin Cort, Parsons ES
Rich Maurer, Parsons ES

DATE: 15 September 1995

RE: Santa Rosa Subregional Long-Term Wastewater Project
Energy Demand of Alternative Projects (TM-E-1)

                                                                                                                                                  

INTRODUCTION

Associated with the operation of any one of the alternative projects will be the consumption of
electrical energy for operation of pumping stations. Pumping of water will constitute the
largest single element of consumption of natural and monetary resources for operation and
maintenance of the project facilities.  The Geysers Alternative is the only project which also
produces electrical power.

CONCLUSION

The attached Table PS-E-1, “Pump Stations Operation Matrix” summarizes, for each
alternative project, the electrical power demand (in kilowatt-hours per year) for operation of
the pump stations associated with each project. This table is based on the attached “Pump
Stations Characteristics” Table which includes the number of pumps and pump size for each
pump station, necessary to satisfy the hydraulic requirements to deliver water to each project
component.

In summary, the total electrical power demand for each alternative project is as follows:

Alternative Project
Average Total Additional

Kilowatt-Hours/Year
Demand (Production)

1.  No Project 0

2A.  Tolay A 38,200,000 (0)

2B.  Adobe Road and Lakeville 35,100,000 (0)
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Alternative Project
Average Total Additional

Kilowatt-Hours/Year
Demand (Production)

2C.  Tolay C 39,100,000 (0)

2D.  Sears Point and Lakeville 48,500,000 (0)

2E.  ASR and Smaller Tolay 39,300,000 (0)

3A.  Two Rock 22,200,000 (0)

3B.  Bloomfield 23,900,000 (0)

3C.  Carroll Road 23,900,000 (0)

3D.  Valley Ford 24,500,000 (0)

3E.  Huntley 23,500,000 (0)

3F.  ASR and Smaller Two Rock 23,600,000 (0)

4.  Geysers Recharge 119,700,000 (412,800,000)*

5A. Direct Discharge to Russian River 1,250,000 (0)

5B.  Direct Discharge to Laguna 0 (0)

* Ultimately, this alternative would produce power in excess of “demand.”  Discussion
follows.

ASSUMPTIONS

The assumptions used to generate the energy consumption table PS-E-1 are as follows:

• “Summer” (S) operation of pump stations means the continuous six month irrigation
season of May through October.

• “Winter” (W) operation means, unless otherwise noted, the continuous six month
season of November through April, except for operation of the direct discharge pump
station “D” for Subalternative 5A, which is assumed limited to an equivalent of 100
days operation in winter.

• Pump Stations designated to operate (S/W) means continuous year around operation.

• Pump stations are assumed to operate 24 hours per day, except the irrigation booster
pump stations (SBPS and  WBPS) which are assumed to operate 18 hours per day.

• The storm water pump stations associated with the Tolay A, Tolay C, and Adobe Road
reservoirs (TASW, TCSW, ARSW) are assumed to operate the equivalent of
continuously for 30 days per year.

• ASR wells are assumed to be 700 gpm capacity each, with 75 horsepower motors, 14
wells total, operating 24 hours per day for six months.
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• All pumps are assumed to have a hydraulic efficiency of 80 percent.

• All pump motors are assumed to have an efficiency of 90 percent.

• The Geysers pump stations (G1, G2, G3, and G4) are assumed to operate an equivalent
of 89 percent full capacity to account for the lower delivery in the summer than in the
winter (per monthly water balance for Geysers alternative).

As can be seen from Table PS-E-1, Alternative Project No. 4, Geysers Steamfield Recharge,
consumes the most electrical power.

This project is the only project which also produces electrical power.  In fact, the gross
production of power is projected to exceed the total consumption of power by a factor of more
than 3:1.

Net Power Production = Gross Power Production - Power Consumption

= 58,000 kw-hr/MG x 19.5 MGD x 365 days/yr
- 124,418,000 kw-hr/yr (from Table PS-E-1)

= (412,800,000 - 124,418,000) kw-hr/yr

= 288,000,000 kw-hr/yr

where the unit energy production value of approximately 58,000 kw-hr per
million gallons of water is an annual average recovery value projected by Unocal
Corporation.

19.5 MGD is the projected annual average rate of water delivery to the Geysers
based on the projected water balance for the design year and on the assumption
that agricultural irrigation in the Laguna continues, but at the reduced rate of
approximately 50 percent of the 1994 rate.

SUMMARY

The above assumptions are probably somewhat conservative, resulting in somewhat larger
projected total energy consumption than may be actually realized. In reality, pumps may be
somewhat more efficient than 80 percent, and pumps will not operate the full number of hours
assumed because of maintenance downtime and other planned or unplanned interruptions in
service. However, the energy consumption presented is proposed as satisfactorily accurate for
this level of project development.

The forthcoming cost estimate for the alternative projects will translate these estimates of
energy consumption into seasonal and annual operations costs for each project.
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This memorandum estimates the annual electrical power consumed by the various candidate
projects.  Alternative Project No. 4, Geysers Recharge, is the only project which will also
generate electrical power.  Power produced will exceed the power consumed by this project.


















	TECHNICAL MEMORANDUMENERGY DEMAND OF ALTERNATIVE PROJECTS
	INTRODUCTION
	CONCLUSION
	ASSUMPTIONS
	SUMMARY


