	
Savings Assumptions Documentation for Department of Water Resources
Environmental benefits were estimated using a bottom-up approach that assumes the Project will retrofit 13 multifamily properties corresponding to three prototypical configurations:
· Low-Rise Garden Style Apartment: 6 retrofits
· Low-Rise Apartment - 3 stories: 5 retrofits
· High -Rise Apartment - 6 stories: 2 retrofits
This mix of building types is generally consistent with the building types that predominate the eligible housing portfolios of our multifamily housing partners.
[bookmark: _GoBack]Annual water and energy savings for each prototype were multiplied by the number of retrofits for that prototype and then summed to arrive at Project-level savings. These values are shown in Project1: Project Assumptions, cells D8-D11 and D17. A useful life value of 15 years was adopted, reflecting the fact that the contemplated work scopes all comprise permanent improvements to the building. 15 years is consistent with Public Utility Commission assumptions of useful life for energy using equipment such as furnaces, boilers, hot water heaters, and air conditioners. The remaining inputs under Project Assumptions, cells D13-D16, were provided by Los Angeles Department of Water and Power, as documented in attachment Att2_WE14_BIG_WEGHG_3ofTotal3.
Prototype Description
Three prototypes were identified based on the building types in the Los Angeles areas and field inspections completed by Build It Green. Below is the building conditions and assumptions for each prototype.
	
	Prototype 1 Assumptions
	Prototype 2 Assumptions
	Prototype 3 Assumptions

	Number of units 
	20
	40
	80

	Building type 
	Low-Rise Garden Style Apartment
	Low-Rise Apartment - 3 stories
	High -Rise Apartment - 6 stories

	Number of buildings 
	2
	1
	1

	Age of building
	6-10 years old
	6-10 years old
	6-10 years old

	Climate Zone
	6
	6
	6

	Foundation 
	Raised Crawlspace construction
	Slab on Grade
	Podium over garage

	Occupancy 
	2.5 (RECS 2009 data for multifamily)
	2.5 (RECS 2009 data for multifamily )
	2.5 (RECS 2009 data for multifamily )

	Bedrooms 
	1.5 (assumed 50% 1 bedrooms and 50% 2 bedrooms)
	1.5 (assumed 50% 1 bedrooms and 50% 2 bedrooms)
	1.5 (assumed 50% 1 bedrooms and 50% 2 bedrooms)

	Bathrooms
	1
	2 bathrooms and 1 shower
	2 bathrooms and 1 shower

	Central laundry 
	3 machines per project
	5 machines per project
	15 machines per project

	Toilet 
	10% of the toilets 1.6 gpf 
90% of toilets have been changed out to 0.8 gpf
	90% of toilets have been changed out
	90% of toilets have been changed out

	Kitchen and Bathroom Faucets 
	50% of faucets have been changed out
	50% of faucets have been changed out
	50% of faucets have been changed out

	In unit lighting 
	3 ceiling mounted fixtures in units (kitchen, bathroom, living area) and 2 are available for change out
	3 ceiling mounted fixtures in units (kitchen, bathroom, living area) and 2 are available for change out
	3 ceiling mounted fixtures in units (kitchen, bathroom, living area) and 2 are available for change out

	Interior Common Lighting 
	n/a
	6
	hallways and stairways: 60 100% available for change out

	Exterior Common Area Lighting  (unit)
	Unit lighting: 2 per dwelling unit for porch lighting - 100% assumed to be CFL
	Unit lighting: 1 per dwelling unit for porch lighting - 100% assumed to be CFL
	Unit lighting: 1 per dwelling unit for porch lighting - 100% assumed to be CFL 
Garage lighting - 20

	Exterior Common Area Lighting 
	Safety lighting: 10 - assumed 100% halogen 
Landscape lighting: 6 - Assumed 100% halogen
	Safety lighting: 10 - Assumed 100% halogen
	Safety lighting: 10 - Assumed 100% halogen

	Water Heaters 
	25% are at end of useful life and available for change out
	2 central domestic hot water with recirculation pump  on 24 hours
	4 - central domestic hot water with recirculation pump  on 24 hours. Boiler available for change out and pump replacement.

	Showerheads
	50% assumed to be low flow already.  50% available to change out
	50% assumed to be low flow already.  50% available to change out
	50% assumed to be low flow already.  50% available to change out

	Showerhead (evolve/ ladybug) 
	assumed no units have device installed
	assumed no units have device installed
	assumed no units have device installed

	Landscape 
	large area of landscape per unit and in common areas- 25% lot is landscape 
Baseline water use for irrigation
	10% of site area- minimal landscaping, play area and planting beds along building and walkways
	5% of total site area is landscaped - minimal landscaping, play area and planting beds along building and walkways

	AC/ heat pump 
	no AC
	10-15  years  old, degraded line set insulation,  90% available for replacement
	10-15  years  old, degraded line set insulation,  90% available for replacement

	Condensation
	no AC
	
	not being reclaimed, but minimal landscape available for use.  Assume 50% accessibility for installation based on minimal landscape area

	Parking 
	surface parking
	surface parking
	underground garage with garage fans

	Structured plumbing
	assume 20% have reasonable plumbing and 80% can be upgrades
	n/a
	n/a

	 Internal corridors 
	no internal corridors
	1 main internal corridor
	1 for each floor  with internal courtyard  and 2 stairways 
2 elevators


Scope of Improvements by Prototype
Based on field inspections and experience the following improvements were identified and associated with appropriate building prototypes.
	
	Low Rise
	Mid Rise
	High Rise
	Benefit

	Measure 
	Total Quantity
	Upgraded
	Total Quantity
	Upgraded
	Total Quantity
	Upgraded
	kWh  
	Therm 
	Water 

	Toilets
	20
	2
	80
	8
	160
	16
	
	
	X

	Bathroom Faucet Aerators
	20
	10
	80
	40
	160
	80
	
	X
	X

	Kitchen Faucet Aerators
	20
	10
	40
	20
	80
	40
	
	X
	X

	Showerhead
	20
	10
	40
	20
	80
	40
	
	X
	X

	Showerhead Ladybug
	20
	20
	40
	40
	80
	80
	
	X
	X

	Laundry to landscape: Common clothes washer 
	3
	3
	5
	5
	N/a
	-
	
	
	X

	In-Unit Lighting 
	3
	2
	3
	2
	3
	2
	X
	
	

	Common Interior lighting
	n/a
	-
	6
	5
	60
	60
	X
	
	

	Common Exterior Lighting (LED) 
	16
	16
	10
	10
	10
	10
	X
	
	

	Common Exterior Lighting (CFL)
	20
	20
	40
	40
	100
	100
	X
	
	

	DHW Storage Tank (gas)
	20
	5
	N/a
	-
	N/a
	-
	
	X
	

	Boiler (gas) 
	n/a
	-
	2
	2
	4
	4
	
	X
	

	Recirculation Pump 
	n/a
	-
	2
	2
	4
	4
	X
	X
	

	A/C Heat Pump
	n/a
	-
	40
	36
	80
	72
	X
	
	

	Structured Plumbing
	20
	16
	N/a
	-
	N/a
	-
	
	X
	X

	Condensation 
	n/a
	-
	80
	40
	80
	40
	
	
	X

	Fan Motor:
	n/a
	-
	n/a
	-
	n/a
	-
	X
	
	


Measure Assumptions
To estimate savings Build It Green had to reference usage assumptions as well as assumptions for installation costs.  Below are the impact assumptions and cost assumptions for each improvement. 
Toilets
Impacts
	Existing conditions
	1.6 GPF

	Improvement Conditions
	0.8 GPF

	kWh Impact per measure
	N/A

	Therms Impacts per Measure 
	 N/A

	Gallons per Measure
	2190

	Source of Calculations 
	Source: CALGreen.
Assumptions: Gallons saved per unit based on 2.5 occupancy per year. 3 uses per occupant per day.



Cost 
	
	$67.88 

	Source of Cost Estimate 
	Material cost based on retail on Niagara Stealth and estimate install time from experience.   Hourly wage based on DEER Cost Summary Measures



Bathroom Faucet Aerators
Impacts
	Improvement Conditions
	1.5 GPM

	kWh Impact per measure
	N/A   

	Therms Impacts per Measure 
	0.6

	Gallons  Saved per Measure
	479.0625

	Source of Calculations 
	2013-2014_DHWFixtureMeasures_Disposition-1March2013
Gallons saved per unit based on 2.5 occupancy per year. Source: 3 uses per occupant per day per CALGreen calculations



Cost 
	Cost of Install 
	$13.24 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Kitchen Faucet Aerators
Impacts
	
	Kitchen Faucet Aerators

	Existing conditions
	2.2 GPM

	Improvement Conditions
	1.5 GPM

	kWh Impact per measure
	N/A

	Therms Impacts per Measure 
	4.9

	Gallons  Saved per Measure
	479.0625

	Source of Calculations 
	2013-2014_DHWFixtureMeasures_Disposition-1March2013
Gallons saved per unit based on 2.5 occupancy per year. Source: 3 uses per occupant per day per CALGreen calculations



Cost 
	
	$13.24 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Showerhead
Impacts
	Existing conditions
	2.5 GPM

	Improvement Conditions
	1.7 GPM

	kWh Impact per measure
	N/A 

	Therms Impacts per Measure 
	6.2

	Gallons  Saved per Measure
	5840

	Source of Calculations 
	2013-2014_DHWFixtureMeasures_Disposition-1March2013
Gallons saved per unit based on 2.5 occupancy per year. Source: 1 use per occupant per day per CALGreen calculations 



Cost 
	
	$49.58 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Showerhead evolve
Impacts
	Existing conditions
	None 

	Improvement Conditions
	device installed 

	kWh Impact per measure
	N/A

	Therms Impacts per Measure 
	3

	Gallons  Saved per Measure
	675

	Source of Calculations 
	Gallons saved per measure per unit based on 2.5 occupancy of the year.  Based on research including monitored use from Lutz and Sherman on behavioral waste. Sherman 2014 with LBNL/Lutz data
Therm savings from SCG workpaper. 



Cost
	
	$49.58 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Laundry to landscape: Common clothes washer - 50% 1 bedroom and 50% 2 bedroom
Impacts
	Existing conditions
	Not Used 

	Improvement Conditions
	reclaim system installed 

	kWh Impact per measure
	 N/A

	Therms Impacts per Measure 
	 N/A

	Gallons  Saved per Measure
	9,115 

	Source of Calculations 
	Gallons saved per unit based on 2.5 occupancy per year. Source: 1999 REUWS Calculator and 2014 REUWS study and Cadmus study. Assumes a number of gallons per day per person then and exponent increase for each additional occupant in the home.  This is based on non-energy star dishwashers for energy. 



Cost
	
	$50,000.00 

	Source of Cost Estimate 
	Based on cost of installed project for laundry to landscape. 70 affordable 1-2 bedroom units. Filtration unit was $10,000.00. The full build out was $50,000.  This included the one laundry room. 



Laundry to landscape: Common clothes washer - 50% 2 bedroom and 50% 3 bedroom
Impacts
	Existing conditions
	Not Used 

	Improvement Conditions
	reclaim system installed 

	kWh Impact per measure
	N/A

	Therms Impacts per Measure 
	 N/A

	Gallons  Saved per Measure
	10,993 

	Source of Calculations 
	Gallons saved per unit based on 2.5 occupancy per year. . Source: 1999 REUWS Calculator and 2014 REUWS study and Cadmus study. Assumes a number of gallons per day per person then and exponent increase for each additional occupant in the home.  This is based on non energy star dishwashers for energy. 

	Water Use Baseline  for Existing Conditions 
	(10,993)



Cost
	
	$50,000.00 

	Source of Cost Estimate 
	Based on cost of installed project for laundry to landscape. 70 affordable 1-2 bedroom units. Filtration unit was $10,000.00. The full build out was $50,000.  This included the one laundry room. 






In-Unit Lighting
Impacts
	Existing conditions
	60W incandescent

	Improvement Conditions
	13W CFL 

	kWh Impact per measure
	24.4

	Therms Impacts per Measure 
	-0.69

	Gallons  Saved per Measure
	N/A   

	Source of Calculations 
	 DEER2014-Lighting-IE_and_Adjustment-Factor-Tables-17Feb2014, 



Cost
	
	$11.73 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Common Interior lighting
Impacts
	Existing conditions
	60W T8

	Improvement Conditions
	32W T8

	kWh Impact per measure
	290

	Therms Impacts per Measure 
	-0.5

	Gallons  Saved per Measure
	    N/A 

	Source of Calculations 
	 DEER2014-Lighting-IE_and_Adjustment-Factor-Tables-17Feb2014, 



Cost
	
	$26.51 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Common Exterior Lighting (LED)
Impacts
	Existing conditions
	38W T8

	Improvement Conditions
	13W LED

	kWh Impact per measure
	156

	Therms Impacts per Measure 
	-2.65

	Gallons  Saved per Measure
	N/A

	Source of Calculations 
	READI: Res-Iltg-Cmn-dWatt-CFL, R-InCmn-LED-A19(13w)-dWP25



Cost
	
	$53.76 

	Source of Cost Estimate 
	READI Measure Cost Table 
WPSDGENRLG0106-Rev02-Msr041-IMC
LED Recessed Downlight 13 Watt - Residential



Common Exterior Lighting (CFL)
Impacts
	Existing conditions
	60W T8

	Improvement Conditions
	23 W T8 

	kWh Impact per measure
	306

	Therms Impacts per Measure 
	-0.528

	Gallons  Saved per Measure
	N/A

	Source of Calculations 
	 DEER2014-Lighting-IE_and_Adjustment-Factor-Tables-17Feb2014 



Cost
	
	$45.05 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)


DHW Storage Tank (gas)
Impacts
	Existing conditions
	Energy Factor 0.57

	 
	Energy Factor 0.62

	kWh Impact per measure
	0

	Therms Impacts per Measure 
	740

	Gallons  Saved per Measure
	N/A

	Source of Calculations 
	READI: RG-WtrHt-SmlStrg-Gas-lte75kBtuh-40G-0p62EF
Whole Building impact "per Cap-kBTUh" = 18.5 Therm



Cost
	
	$489.74 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Boiler (gas)
Impacts
	Existing conditions
	78% Thermal Eff.

	Improvement Conditions
	84% Thermal Eff.

	kWh Impact per measure
	N/A

	Therms Impacts per Measure 
	337

	Gallons  Saved per Measure
	N/A

	Source of Calculations 
	READI: NG-WtrHt-LrgInst-Gas-gt200kBtuh-0p85Et.  
Whole Building impact "per Cap-kBTUh" = 3.37 Therm



Cost
	
	$4,238.50 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)


A/C Heat Pump
Impacts
	Improvement Conditions
	HSPF: 8, SEER 13

	kWh Impact per measure
	326

	Therms Impacts per Measure 
	-0.0442

	Gallons  Saved per Measure
	 N/A

	Source of Calculations 
	READI: RE-HV-ResHP-13p0S-8p1H, 13 SEER Heat Pump (HSPF = 8.1)
Whole Building impact "per Cap-Tons" = 163kwh, -0.0221therms



Cost
	
	$1,244.01 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)



Structured Plumbing
Impacts
	Existing conditions
	Standard plumbing configuration 

	 
	<20 ft  equivalent 3/4" pipe length 

	kWh Impact per measure
	 N/A

	Therms Impacts per Measure 
	TBD 

	Gallons  Saved per Measure
	1986

	Source of Calculations 
	Gallons saved per unit per year based on 2.5 occupants. Source: Lutz and Sherman and Selover 2010. 



Cost
	
	$550.32 

	Source of Cost Estimate 
	There is no standard cost references.  Assumption for re-plumbing in crawlspace, and new water heater installed. 


Recirculation Pump
Impacts
	Existing conditions
	24 Hour timer

	 Improvement Conditions
	On Demand Pump

	kWh Impact per measure
	1228

	Therms Impacts per Measure 
	1007

	Gallons  Saved per Measure
	 N/A

	Source of Calculations 
	2013-2014_OnDemandPump_Disposition-20June2013
WORKPAPER DISPOSITION 
California Public Utilities Commission, Energy Division
June 20, 2013 (revised)



Cost
	
	$65.79 

	Source of Cost Estimate 
	Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008)












Condensation
Impacts
	Existing conditions
	Not Used 

	Improvement Conditions  
	reclaim system installed 

	kWh Impact per measure
	N/A 

	Therms Impacts per Measure 
	N/A 

	Gallons  Saved per Measure
	523.48

	Source of Calculations 
	Inputs based on system size of 2 tons and humidity for indoor and outdoor.  Gallons saved per AC unit. 

http://www.buildinggreen.com/calc/calc_condensate.cfm?__utma=219580298.511986213.1412967192.1417014428.1417722894.8&__utmb=219580298.1.10.1417722894&__utmc=219580298&__utmx=-&__utmz=219580298.1417014428.7.7.utmcsr=us1.campaign-archive1.com|utmccn=%28referral%29|utmcmd=referral|utmcct=/&__utmv=219580298.|1=User%20roles=authenticated%20user%2Cbg_user%2Cbg_groupadmin%2Cbg=1^3=Paid%20vs%20Unpaid=paid=1&__utmk=224443609



Cost
	
	$5,000.00 

	Source of Cost Estimate 
	Options for condensate can be for irrigation or cooling tower make up water.  Cooling tower make up water does not require treatment as irrigation does.  Source: Capturing Condensate, TOM LAWRENCE, PH.D., P.E., MEMBER ASHRAE; AND JASON PERRY, MEMBER ASHRAE






Savings 
Build It Green used the assumptions above to estimate the impacts for each of the prototypes based on selected improvement opportunities.  The three tables below summarize these impacts and savings. 
Prototype 1: Low Rise Garden Style Apartments
[image: ]


Prototype 2: 40 unit Low Rise Apartments- 2 stories 
[image: ]



 Prototype 3: 80 unit High Rise Apartments
[image: ]
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