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Sonoma County Adult Detention Behavioral Health Unit 
Estimated Energy Model Analysis 

I. ANALYSIS 

A. Purpose 

The Purpose of the Sonoma County Energy Model Analysis was to determine the 
30-year Life Cycle Cost for the new Sonoma County Adult Detention Behavioral 
Health Unit. 

B. Modeling System 

The energy model analysis was performed using the TRANE TRACE 700 Energy 
Modeling Software in conjunction with ASHRAE 90.1 and ASHRAE 62.1 
modeling standards. 

C. Assumptions 

The following design assumptions were made for the proposed Schematic Design 
Energy Model analysis and are intended to show the life cycle cost under the 
following conditions. Actual life cycle cost model may differ depending on final 
design, equipment system selections, facility operations, and utility costs at the 
time of construction and operation. 

Weather Data (Based on ASHRAE Fundamental Handbook Standards): 

City: Santa Rosa, California 

Summer Design Conditions (Dry Bulb/Wet Bulb): 95°F/67°F 

Winter Design Conditions (Dry Bulb): 29°F 

Interior Design Conditions: 

All spaces assume a 75°F summer and 70°F winter design set point. 

Utility Rates: Based on PG&E Rates 

Electricity On Peak (Jan-Dec.): 

On Peak Demand: $25.53/kw 

On Peak Consumption: $0.131860/kwh 

Electricity (Jan-Dec.): 

Off Peak Demand: $5.00/kw 

Off Peak Consumption: $0.071170/kwh 

Gas On Peak: $0.71/therm 

Gas Off Peak: $0.53/therm 

Water: $1.85/1000 gallons 

Waste: $2.02/1000 gallons 

D. Summary 
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Sonoma County Adult Detention Behavioral Health Unit 
Estimated Energy Model Analysis 

The Schematic Design Energy Model was created to simulate the operating 
condition for the proposed Sonoma County Adult Detention Behavioral Health 
Unit with the purpose of developing a 30-year life cycle cost analysis. 

The Sonoma County Adult Detention Behavioral Health Unit consist of a 36,383 
square foot Administration Support and Housing facility. The facility will be 
served by a Variable Refrigerant Flow (VRF) Heat Pump system with dedicated 
make-up air units for thermal control and ventilation. 

The results of the Energy Model indicate that the total annual utility cost will be 
$336,299. The total maintenance and major repairs cost over the 30-year life of 
the building will be $9,467,045. All utilities assume a 3% inflation cost. The total 
cost of the utilities, maintenance, and major repairs over the 30-year life of the 
building will be $23,240,498. 

Annual Cost 

Utility ($) 

Electric 164,454 

Gas 57,933 

Water 64,176 

Sewer 49,736 

Total 336,299 

Figure 1. Sonoma County Adult Detention Behavioral Health Unit 
Utility Annual Cost 

Maintenance Item 

Replacement 

Year 

Estimated Replacement Cost 

($) 

HVAC Equipment 15-30 $ 799,061.00 

Roofing 15 - 30 $ 1,259,408.89 

Plumbing Boilers & Accessories 15 - 30 $ 61,308.00 

Plumbing Fixtures 15 - 30 $ 433,584.00 

Water Management System 15 - 30 $ 51,770.00 

Transformers 15 - 30 $ 16,042.00 

Panelboards 15-30 $ 45,314.00 

Switchboards 15-30 $ 78,912.00 

Lights 15-30 $ 514,219.00 

Fire Alarm Control Panel 15-30 $ 156,725.00 

Security and Communication 15-30 $ 1,422,128.00 

Temporary Power and Lighting 15-30 $ 36,463.00 

Total 4,874,935 

Figure 2. Sonoma County Adult Detention Behavioral Health Unit 
Maintenance Replacement Cost 
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Sonoma County Adult Detention Behavioral Health Unit 
Estimated Energy Model Analysis 

Year Utilities Major Maintenance Major Replacement Total 

Year 1 $ 336,298.77 $ 112,123.00 $ 448,421.77 

Year 2 $ 346,387.74 $ 115,486.69 $ 461,874.43 

Year 3 $ 353,315.49 $ 117,796.42 $ 471,111.92 

Year 4 $ 360,381.80 $ 120,152.35 $ 480,534.15 

Year 5 $ 367,589.44 $ 122,555.40 $ 490,144.84 

Year 6 $ 374,941.23 $ 125,006.51 $ 499,947.73 

Year 7 $ 382,440.05 $ 127,506.64 $ 509,946.69 

Year 8 $ 390,088.85 $ 130,056.77 $ 520,145.62 

Year 9 $ 397,890.63 $ 132,657.91 $ 530,548.53 

Year 10 $ 405,848.44 $ 135,311.06 $ 541,159.51 

Year 11 $ 413,965.41 $ 138,017.28 $ 551,982.70 

Year 12 $ 422,244.72 $ 140,777.63 $ 563,022.35 

Year 13 $ 430,689.61 $ 143,593.18 $ 574,282.80 

Year 14 $ 439,303.41 $ 146,465.05 $ 585,768.45 

Year 15 $ 448,089.47 $ 149,394.35 $ 1,345,723.00 $ 1,943,206.82 

Year 16 $ 457,051.26 $ 152,382.23 $ 609,433.50 

Year 17 $ 466,192.29 $ 155,429.88 $ 621,622.17 

Year 18 $ 475,516.13 $ 158,538.48 $ 634,054.61 

Year 19 $ 485,026.46 $ 161,709.25 $ 646,735.70 

Year 20 $ 494,726.99 $ 164,943.43 $ 2,269,803.00 $ 2,929,473.42 

Year 21 $ 504,621.53 $ 168,242.30 $ 672,863.83 

Year 22 $ 514,713.96 $ 171,607.15 $ 686,321.10 

Year 23 $ 525,008.24 $ 175,039.29 $ 700,047.52 

Year 24 $ 535,508.40 $ 178,540.07 $ 714,048.47 

Year 25 $ 546,218.57 $ 182,110.88 $ 728,329.44 

Year 26 $ 557,142.94 $ 185,753.09 $ 742,896.03 

Year 27 $ 568,285.80 $ 189,468.16 $ 757,753.95 

Year 28 $ 579,651.51 $ 193,257.52 $ 772,909.03 

Year 29 $ 591,244.54 $ 197,122.67 $ 788,367.21 

Year 30 $ 603,069.44 $ 201,065.12 $ 1,259,408.89 $ 2,063,543.45 

Total $23,240,497.76 

Figure 3. Sonoma County Adult Detention Behavioral Health Unit 
30-Year Life Cycle Cost 
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Sonoma County Adult Detention Behavioral Health Unit 
Estimated Energy Model Analysis 

E. Appendix A: Energy Model Analysis 

 February 22, 2021 

Page 5 of 6 



 

 

 

 

            

 

 

 

           
 

 

 

 

 

Figure 4. Sonoma County Adult Detention Behavioral Health Unit Monthly Utility Costs 

Figure 5. Sonoma County Adult Detention Behavioral Health Unit Monthly Energy 
Consumption 



 

 

 

             

 

Figure 6. Sonoma County Adult Detention Behavioral Health Unit Quadrant 1 Load Calculations 



 

 

 

 

             

 

Figure 7. Sonoma County Adult Detention Behavioral Health Unit Quadrant 2 Load Calculations 



 

 

 

             

 

Figure 8. Sonoma County Adult Detention Behavioral Health Unit Quadrant 3 Load Calculations 



 

 

 

           
 

 

Figure 9. Sonoma County Adult Detention Behavioral Health Unit Administration Load 
Calculations 




