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ABSTRACT
The focus of this study is to investigate and report on the existing energy use in nursing homes in New York State, and the factors present in those facilities that result in high energy consumption.  Actions that can reduce energy use are highlighted.  Energy conservation incentives available under NYSERDA programs are discussed.
Data gathered via a survey, four walk-through inspections and two FlexTech studies are summarized to highlight existing facility conditions.
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Executive Summary

This study was commissioned by the Foundation for Quality Care (Foundation) which is the research and education affiliate of the New York State Health Facilities Association (NYSHFA). NYSHFA is an organization with 240 member nursing homes which represents about 36% of all nursing homes in New York State.  The Foundation requested energy conservation services under the NYSERDA FlexTech program. The Foundation also worked cooperatively with the study’s prinicipal investigator to identify specific facilities in different regions of the state that would participate in the two (2) Flex Tech studies and four (4) walk through inspections.  The Foundation worked collaboratively with the principal investigator by providing facility specific cost report data and utility consumption data and  to develop a written survey instrument which was then distributed to approximately 240 facilities across the state. The Foundation compiled the results of the survey and provided to the principal investigator for analysis. 
 
Many of the existing facilities are 30-40 years old, having physical plants and infrastructure that is outdated, inefficient and could benefit significantly by modernization. The existing Medicaid reimbursement structure for nursing homes (also known as skilled nursing facilities, or SNFs) makes it difficult to recoup capital that might be invested to modernize facilities beyond their useful lives. The difficulty in reimbursing aging-out buildings creates a systemic financial disincentive  for facility modernization. As a result, the current reimbursement system effectively is continuing to subsidizing inordinately high energy and utility costs that result from these aging and inefficient facilities. The high energy costs multiplied by hundreds of aging facilities across the state equals a significant cost that could be avoided, or at a minimum significantly reduced. The annual energy costs for all skilled nursing facilities in New York State is estimated to be more than $200 million based on data provided in cost reports for 2004 (these are the most recent reports available at the time of this study).  If more energy efficient facilities could reduce this figure by even 5% this would translate to a $10 million annual cost savings to the State, or more than $100 million over a ten year period. 
Additionally, state and national population trends indicate that the aging baby boomer population will create a substantial demand for additional SNF beds in the next 10-20 years. The addition of new beds to the same aging stock of facilities is certain to lead to even greater inefficiencies in terms of energy consumption and strain on the outmoded infrastructure and physical plants.  The purpose of this study is to document the specific nature and extent of this problem and to provide recommendations for means of funding and implementing facility improvements that will significantly reduce energy consumption and improve the environmental quality for people who live and work in SNFs in New York State.   

KEY FINDINGS

The average annual energy cost per square foot cost ($3.57/sf in 2004 from facility costs reports) for the facilities that were evaluated was 100% higher  than  the national mean for energy costs in the nursing home/assisted living category ($1.78/sf from 2003 CBECS Survey-latest available)
Most facilities were evaluated are more than 30 years old and a significant number of facilities self-described their facilities as “needs to be rehabilitated”. 
The following systems in most facilities that were evaluated  are outmoded and inefficient:  heating, ventilating and cooling (HVAC), lighting, windows and related insulation.
Many of the facilities reviewed in this study have older building that would not meet current energy codes.

Most facilities having back-up generators do not use the generator for co-generation of energy.  
Some facilities can be cost effectively upgraded based upon returns     
Funding is available from the New York State Energy Research and Development Authority to partially fund studies and implementation of energy conservation measures through incentives and low interest loans.

TECHINICAL RECOMMENDATIONS

Section IV of this report provides skilled nursing facilities with general recommendations for building design and improvements to existing facilities that will enhance energy efficiency and  improve environmental quality. The recommendations address the following facility elements: architecture, mechanical systems, water systems, electrical systems and utilities. 
POLICY RECOMMENDATIONS 

The policy recommendations were developed in conjunction with staff from  NYSHFA and its subsidiary the Foundation for Quality Care (FQC) and are based on a review and analysis of the technical data  presented in this report, consultation with interested NYSHFA facility members and other interested stakeholders. 
●
Present this report to the appropriate NYSHFA Committees for consideration, discussion and comment.

●
Consider proposals within NYSHFA and FQC to promote facility based energy conservation initiatives.

●
Consider legislative proposals to incentivize skilled nursing facility modernization through modification of existing guidelines for capital cost reimbursement

  ●
Consider legislative proposals to provide for a grant based capital funding pool specifically for the purpose of upgrading skilled nursing facilities with outmoded physical plants. 
●
Work with other state and national long term health care associations to further explore disparities in energy costs, i.e. further understanding of energy costs for facilities in New York are double the national mean.
●
Distribute this report to member facilities, key policy makers, elected officials and other interested parties. 

●
Work cooperatively with NYSERDA and other related state agencies to identify and promote pertinent funding programs to qualified skilled nursing facilities. 

I.   Project Overview
This study was commissioned by the Foundation for Quality Care (Foundation). The Foundation is the research and education arm of the New York State Health Facilities Association (NYSHFA) which is a trade association with 240 member nursing homes.  They are requesting energy conservation services under the NYSERDA FlexTech program.  Most of these facilities are 30-40 years old and due for rehabilitation.  The existing reimbursement structure for nursing homes makes it difficult for these organizations to recoup capital that is invested in upgrading their facilities.  Additionally, the aging baby boomer population will require a substantial increase in the number of available beds in the next 10-20 years.  The purpose of this study is to establish the nature an extent of this problem in nursing homes in New York , perform FlexTech Energy studies on two facilities to provide concrete examples and develop a plan to upgrade these facilities.  Project elements include a survey of member facilities, comparison the Energy Star and Commercial Building Energy Conservation Survey (CBECS) federal databases, Technical Assistance Studies of two facilities described below and  walk-though inspections of four additional facilities.  Project deliverables shall consist of two facility specific FlexTech reports and an overall project report.

The Commercial Building Energy Consumption Survey is conducted periodically by the Energy Efficiency Administration.  The last survey data available is from 2003.  The national mean for energy costs in the nursing home/assisted living category is $1.78/sf.   The average cost for NYSHFA members was $3.57/sf in 2004.  In Table 1, NYSFHA member costs, by region are compared to national costs from the CBECS database.
	Region
	Utility $/sf
	National
	Percentile
	Number of

	
	
	
	
	
	Facilities

	All
	$3.570
	$1.780
	Mean
	Above 90th
	369

	15
	$4.308
	$2.990
	90th
	75-90th
	87

	14
	$3.568
	$2.470
	75th
	50th-75th
	85

	13
	$4.429
	$1.780
	Mean
	below mean
	14

	12
	$4.063
	$1.520
	50th
	25th-50th
	8

	11
	$4.367
	$1.120
	25th
	10th-25th
	6

	10
	$3.303
	$0.730
	10th
	Below 10th
	1

	9
	$2.728
	
	
	
	

	8
	$2.796
	
	
	
	

	7
	$3.624
	
	
	
	

	6
	$2.692
	
	
	
	

	5
	$3.048
	
	
	
	

	4
	$3.022
	
	
	
	

	3
	$3.753
	
	
	
	

	2
	$3.850
	
	
	
	

	1W
	$3.738
	
	
	
	

	1E
	$4.540
	
	
	
	


Table 1:  $/sf Costs by NYSFHA Region compared to the CBECS 2003 Survey
These high costs are due in part to the fact that energy costs are high in the northeast.  However, the results indicate that there is opportunity to improve energy efficiency.   To identify areas of opportunity a survey was sent to members to help characterize the existing population of nursing homes.   Survey data is summarized in Section 2.  Additionally, six facilities were visited to assist in gathering more detailed information; two facilities received FlexTech energy studies while four facilities received walk-through inspections.  These case studies are summarized in Section 3.  Section 4 is a summary of recommendations and section 5 is a discussion of funding sources.

II. Survey Results
In addition to the 2 full FlexTech Studies and the four walk through inspections, 60 facilities responded to the written survey. These facilities represent nearly 10% of all SNFs in New York State.   This is a high percentage and is indicative of the interest in controlling energy costs among members.  These responses, plus the six facilities that were visited, provide a good overview of the condition of the population of facilities.   The survey responses provide insight into which building systems are responsible for high energy usage.  Note that not all sixty respondents replied to all of the questions, so responses to each question may not total to sixty.  
Based upon responses to each of the questions, suggestions are made regarding upgrades that should be considered to improve energy efficiency.
1. Describe the construction history of your facility:

The majority of the responding facilities were built between 1960 and 1990.   The largest decade of construction was the 1970s.  About half of the facilities who responded have had building additions.   Most of the original facilities are over 30 years old and need to be rehabilitated if this has not already been done.
	
	1920s
	1930s
	1940s
	1950s
	1960s
	1970s
	1980s
	1990s
	2000s

	Original
	2
	
	
	2
	16
	22
	10
	9
	1

	Additions
	
	
	1
	
	4
	12
	5
	11
	6


Most of the responding facilities were 175 beds or less.  The additions to these facilities have typically been small.  About half of the facilities have had additions.
	Number of Beds
	<75
	75-100
	101-125
	126-150
	151-175
	176-200
	201-225
	226-250
	251-275
	276-300
	301-325

	Original
	10
	14
	6
	3
	12
	5
	2
	4
	2
	5
	1

	Additions
	12
	7
	2
	5
	4
	1
	
	
	
	
	


Low-rise facilities predominate.  These provide ease of access and eliminate the need for resident elevators.  There is more roof area per sf of building but construction costs are lower if the land is available. 
	Number of Stories
	1
	2
	3
	4
	5
	6
	7
	8

	Original
	23
	3
	12
	3
	2
	5
	2
	1

	Additions
	21
	7
	5
	2
	1
	1
	
	


2.  Which statement best describes the building glazing:

Eleven of the responding facilities have windows with single layer glass.  Single layer glass has twice the heat loss of thermopane or glazing with storm windows and three times the heat loss of low-e thermopane glazing.  Another problem with single layer glazing in the heating season is that the surface temperature of the pane is lower than the surface temperature of a thermopane window.  The human body radiates to cold surfaces in a room and it is hard to feel warm in the presence of a large area of single layer glazing.   Unfortunately, the return on investment for window replacement based upon energy savings alone is not quickly realized.
About half the facilities have metal- framed windows with no thermal break.  Metal is a conductor of heat and any unbroken metal extending from the inside of the building to the outside is a significant waste of energy.   
	Original
	Additions
	
	Original
	Additions
	

	11
	1
	Single Layer Glass
	28
	2
	Thermopane Glass

	1
	3
	Vinyl Windows
	1
	4
	Window Frames – Wood

	29
	5


	Window Frames – Metal
	11
	6
	Window Frames – Metal with Thermal Break


Insulation is sold by R-value, because the R-values of materials are additive.  However, the U-value, which is 1/R, is a measure of the heat conduction of the material.  When evaluating insulation higher R-value and lower u-value means better insulating properties.  Note that aluminum will conduct 30 times as much heat as a good low-e glass.

	Material
	R-Value
	U-Value  btu/hr-sf-F

	Aluminum
	  0.11
	9.0

	Single-Layer Glass
	  0.91
	1.1

	Storm Windows
	  1.47
	0.68

	Low-e Glass
	  3.45
	0.29

	R-11 insulation
	11.0
	0.091

	R-19 Insulation
	19.0
	0.053

	R-38 Insulation
	38.0
	0.026


3.  Describe how the resident’s rooms are heated:

A few of the facilities are still using electric resistance heating.  While electric resistance heating is nearly 100% efficient, it costs four times as much as heat pump heating or fossil heating.  With regard to heat pumps, the older air source units were not very efficient, especially below freezing.  Newer units on the market are better, but they have larger coils and may not fit in older sleeves.  Water loop heat pumps are more efficient than air source heat pumps since they operate using water at a controlled temperature, rather than the outside air.
	Original
	Additions
	
	Original
	Additions
	

	3
	4
	Electric Resistance
	0
	3
	Heat Pump

	8
	4
	Water Loop Heat Pump
	22
	7
	Hot Water

	0
	
	Steam
	7
	5
	PTAC (Through Wall Units)

	1
	
	Vertical Fan
 Coils
	10
	7
	Hydronic Fin Tubes
 (Baseboard or Valance

 System)

	
	
	
	1
	
	Packaged Rooftop


Examples of heating costs per million Btus:

	Heating Type
	$/kWh
	Efficiency
	$/MMBtu Heating

	Electric Resistance Heat
	$0.15/kWh
	100%
	$43.95

	Heat Pump 
	$0.15/kWh
	280% (COP=2.8)
	$15.59

	Natural Gas
	$1.00/therm
	80%
	$12.50

	#2 Oil
	$1.85/Gallon
	83%
	$13.34


Note:  Btu = british thermal unit, a measure of energy.  MMBtu is 1,000,000 Btus.  

COP = Coefficient of Performance, a measure of cooling energy out divided by electric energy input, both in kWhs.  COP is usually used with chillers or heat pumps in cooling mode.  A higher COP means better cooling efficiency.
EER = Energy Efficiency Rating, a measure of cooling energy output in btus divided by electric energy input in kWhs.  SEER is a Seasonal Energy Efficiency Rating.  This is more representative of performance over the whole cooling season.  These units are usually used with packaged cooling units.  A higher EER or SEER means better cooling efficiency.
4.   Are residents rooms individually cooled?

a) _____  Yes

18  No

b) If yes, please describe how resident rooms are  cooled:

Through wall units are typically the least efficient form of cooling.  Older units may have SEER rating of 6.5 to 8.0.  Newer units have SEER ratings of 13 or more.
	Original
	Additions
	
	Original
	Additions
	

	10
	6
	Original Through-Wall Units
	14
	3
	Upgraded Through-Wall Units

	1
	1
	Heat Pumps
	3
	1
	Water Loop Heat Pumps

	7
	2
	Chilled Water
	0
	
	Ductless Mini-Split Units

	3
	2
	Packaged Make Up Air Units
	2
	2
	Window Units

	18
	
	No Cooling
	1
	
	Packaged Rooftop

	
	
	
	
	1
	Fancoil units


5. Describe how other non-resident care areas are heated (i.e. dining, therapy, etc:)

Most non-resident areas are heated with hot water systems, packaged rooftops or water loop heat pumps.  These are good choices regarding efficiency and comfort.  There are still some facilities using electric resistance heating in common areas.  These are usually larger systems and are more cost effective to replace than individual units in patient rooms.  
	Original
	Addition
	
	Original
	Addition
	

	2
	1
	Electric Resistance
	0
	
	Heat Pump

	10
	4
	Water Loop Heat Pump
	25
	11
	Hot Water

	0
	
	Steam
	8
	8
	Gas-Fired, Packaged
 Rooftop/Ductless  Minisplits

	1
	
	Window Units
	6
	6
	Other (Describe)


6. Describe how other non-resident care areas are cooled:

There is no widely used system for cooling non-resident areas.  The most important factors in cooling common areas are cooling efficiency, comfort controls and economizer cycles.

	Original
	Addition
	
	Original
	Addition
	

	6
	
	Original Through-Wall Units
	4
	7
	Upgraded Through-
Wall Units

	2
	2
	Heat Pump
	5
	
	Water Loop Heat
 Pump 

	7
	4
	Chilled Water
	2
	3
	Original Packaged DX

	6
	3
	Replaced Packaged DX
	4
	6
	Ductless Mini-Split 
Units

	3
	2
	Window Units
	0
	3
	Packaged Chilled 
Water

	1
	
	Other (Describe) –
Packaged Rooftop
	0
	
	None


7. Describe building boilers – check all that apply:

Hot water or air source heating provides better temperature control than steam.  If boilers are nearing the end of their useful life consider modular boilers.  Boilers may operate at high efficiency when they are satisfying large heating loads.  However, at low part loads the efficiency drops dramatically.   With modular boilers, only the boilers that are needed to satisfy the current heating load are fired and since they operate at high heating load they operate efficiently.
	Original
	Addition
	
	Original
	Additional
	

	49
	
	Hot Water
	20
	1
	Steam

	1
	1
	High Pressure Steam
	55
	4
	Gas-Fired

	2
	1
	Propane 
	12
	3
	Oil

	13
	
	Large Boilers
	8
	1
	Multiple Modular 
Boiler

	33
	
	Boilers are
 Original
	(if not, indicate year replaced ___________)


8.  Describe building chillers – check all that apply:

 49 None        
    _________  Number of Chillers
    _____________  Size of Chillers

_____  Chillers are Original (If not, indicate year replaced __________)

Most facilities do not have chilled water plants.  For those that do, water-cooled chillers tend to be efficient while air-cooled chillers are easier to maintain.  When equipment needs to be replaced there are higher efficiency systems on the market than there were a few years ago.

	9  Water-Cooled
	18 Air-Cooled
	_____  Centrifugal
	_____  Scroll


9.  Building ventilation systems have:

Since nursing homes are occupied around the clock everyday of the year, they must be continually ventilated.  Conditioning the ventilation air is expensive.  Air flow rates of 15-20 cubic feet per minute per person (cfm/person) are required by code, which often means two air changes per hour.  Furthermore, designers must size the ventilation system for worst case conditions and the ventilation air flow at any given time may be higher than required.  This is especially true for areas like dining rooms with highly varied occupancy schedules.

There are two ways of reducing the energy required to condition outside air.  The first involves heat recovery systems.  Heat exchangers extract energy from exhaust air to pre-heat or pre-cool ventilation air.  This is easier to do in a new design and may or may not be cost effective to apply to existing building systems.  The second method, if codes permit, is to use carbon dioxide (CO2 ) sensors to regulate the amount of ventilation air brought into the building.  These sensors have greatly improved and current units last at least five years.  Care must be taken in the location of CO2 sensors to make sure the readings reflect conditions in the occupied spaces.

	14 Heat Recovery
	2  CO2 sensors to control outside air
	48 Neither


10.  Describe building controls – check those that apply:

Many of the responding facilities have little or no central control.  While control systems are expensive to install they are valuable in monitoring the energy use and proper operation of facility heating ventilation and air conditioning (hvac) systems.
	Original
	Addition
	

	6
	9
	Central Direct Digital Control  Energy Management System

	2
	8
	Pneumatic System

	25
	16
	Thermostats on Individual Units Only

	29
	
	Boiler Controls such as Outdoor Air Reset

	9
	
	Chiller Controls


11. If the facility has circulation pumps for hot and chilled water:

Hot and chilled water pumps can be fitted with variable speed drives (VSDs), provided the air handling units being served have or can be fitted with two-way control valves rather than three way valves.   When a unit does not require hot or chilled water, the valve closes increases the pressure in the loop and the pump slows down.  The energy savings is dramatic.  A pump operating at 50% flow uses about 18% of the energy of a pump operating at 100% flow.
	16
	Hot Water Pumps Fitted with VSD’s
	37
	Not Applicable

	5
	Chilled Water Pumps Fitted with VSD’s
	34
	Not Applicable


12.  List the size, age and kW ratings of emergency generators or state none:


Most facilities have emergency generators that are not used for co-generation.  The independent system operator now pays facilities that have generators they can run to shed load if the state has a high peak power event.  This is something to consider when purchasing a new generator.  To get the best incentive it is necessary to aggregate with other facilities with generators such that a total of 1 mW is available.  Some energy suppliers provide an aggregation service.  
Emergency Generators Only - System is used for cogeneration? 
Yes __    No  _X_

13.  Describe domestic hot water (DHW) system – check all that apply:

Unless the facility has modular boilers, energy can be saved by having a dedicated domestic water boiler, at least in summer.  Boilers have poor efficiency when they operate at low part load.  Electric resistance is the most costly method of producing hot water and it is usually cost effective to change electric resistance water heaters to another technology.  If electricity is the only fuel available at the location, consider heat pump water heaters.
	34
	Supplied by Heating Boilers
	32
	Separate DHW System

	55
	Gas or Oil-Fired
	3
	Heat Pump

	7
	Electric Resistance
	
	


14.  Describe the kitchen:

Gas-fired cooking equipment is generally more cost effective to operate than electric resistance equipment, and most responders had gas-fired equipment.  Energy efficient cooking equipment is now available and should be considered when ordering replacement or new equipment.  NYSERDA is currently piloting kitchen audits in the Albany area.  

Cooking Equipment:   

6  Mostly Electric






42  Mostly Gas-Fired     




  
17  Combination

Dishwashers can be large energy users.  High temperature dishwashers often have large electric resistance booster heaters.  These can add significantly to the peak demand charge of the facility.  Thirty-six of the respondents have electric resistance booster heaters.  Energy cost savings can be realized by installing a gas-fired booster heater.  A low temperature dishwasher is appropriate in some applications.  However, one must evaluate the cost of the chemicals and compare the water use to a standard dishwasher.  Additionally, dishes that are put through a high temperature rinse air dry quickly, which is not the case with a low temperature dishwasher.
Dishwasher:  


12  Low Temperature   






41  High Temperature





13  Gas-Fired Booster Heater 






36  Electric Resistance Booster Heater

Most respondents had hoods with makeup air units.  This is important because it reduces the conditioning requirements on the makeup air.  DDC controls are a less common option.  These can prevent excessive hood operation when there isn’t a lot of cooking occurring.

Kitchen Hood:   

27  Makeup Air Unit  






11  DDC Controls   





28  Runs Continuously

Refrigerator:




Most facilities have two to four refrigerators, although some have more.  When ordering or upgrading walk-in units be sure to specify high efficiency compressors.  For units with glass doors, insulated glass is available that eliminates the need for anti-sweat heaters.  Reach-in equipment with an energy star rating will be more cost effective to operate.
	Number in Facility
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Occurrences
	3
	10
	12
	7
	4
	6
	2
	5
	1
	0
	0
	1


	Type
	Walk-in Refrig
	Walk-in Freezer
	Reach-in Refrig
	Reach-in Freezer
	Chest
	Portable
	Commercial Upright

	Number
	62
	27
	74
	11
	2
	6
	4


 15.  Describe the laundry system:

Washing machines are available that use less water and many of the respondents have them.   Hot water for the washing machines is produced from a variety of sources.  Most respondents have gas-fired dryers.  No one is recovering the waste heat from the dryer exhaust.
None:  



7  Do not Have a Laundry System

Washers:  


9  Have Water Saving Systems    






2  Have an Ozonation System





4  Waste Heat From Co-Generation to Preheat the Water

Dryers:



6   Electric






51  Gas-Fired






0   Heat Recovery

Hot Water for Washers:

25  Supplied by the Heating Boilers 






  9  Oil-Fired 





27  Separate & Gas-Fired
    





 1  Electric Resistance

16. Which statement best describes the lighting system:

Many of the facilities still have T-12 fluorescent lighting.  T-12 fluorescent fixtures with magnetic ballasts and 34-watt lamps use 37-40 watts per lamp.  T-8 fluorescent lighting sources with electronic ballasts use 30-31 watts per lamp, provide slightly more light and do not flicker.  As ballasts fail, they should be replaced with T-8 lamps and ballasts.   There are also super T-8 lamps that use even less wattage.  They provide more lumens per watt than standard T-8s but less total lumens.  Lighting levels should be checked before substituting super T-8 luminaires for T-12 lighting.
Incandescent lighting is the most inefficient form of lighting.  A 60-watt incandescent lamp can be replaced by a 15-watt or 18-watt compact fluorescent lamp that also has a much longer lamp life.  For exit signs LED lighting should be used.  The LED lamps draw 2 watts and last for 20 years.

	Original
	Addition
	

	1
	3
	Most lighting is incandescent

	25
	10
	Combination of T-12 Fluorescent & Incandescent 

	8
	8
	Combination of T-8 Fluorescent & Incandescent

	18
	3
	Combination of T-8 Fluorescent and Compact Fluorescent


17. Describe the condition of your facility:

Most of the responding facilities are older.  The building systems that are currently available are more energy efficient, and offer better control capabilities than equipment that was available 20 or 30 years ago.  If outright replacement of this equipment is not cost effective based upon energy savings alone, consider upgrades when the equipment is at the end of its useful life and needs to be replaced anyway. 
	13
	Relatively New

	38
	Older but in Good Condition

	15
	Needs to be Rehabilitated


 18.  How many computers do you have?       
Use of computers continues to grow.  Energy can be saved by shutting systems down at night and weekends when they are not in use.

	Number of Computers
	0-10
	11-20
	21-30
	31-40
	41-50
	51-60
	61-70
	71-80
	81-90
	91-100

	Facilities
	9
	20
	14
	6
	9
	4
	
	
	
	1


III. Case Study Results

Two facilities received full energy studies; The Bridgewater Center for Rehabilitation and Nursing and Somers Manor.

The Bridgewater Center for Rehabilitation  
Bridgewater Center for Rehabilitation and Nursing located at 159-163 Front Street, Binghamton, NY 13905.   The Bridgewater Center, located in downtown Binghamton, NY, includes the main building and a separate laundry building. The main building has approximately 160,000 gross square feet in two wings. Wing A, a five story building plus basement, was built in 1966. Wing B is a four story building plus basement. The first three stories were built in 1971. The fourth floor plus a first floor administration area were added in 1985. The laundry building is a single story, 2,000 square foot addition, probably built in the 1970’s, and attached to a pre-existing carriage house. Bridgewater Center houses 356 residents.

ARCHITECTURAL SYSTEMS

Wing A has solid masonry, brick faced, exterior walls with 1” urethane insulation at the inside face providing an approximate R-value of 9.75. Doors and sliding windows are aluminum, without thermal break, glazed with 5/8” insulating glass. Roofing is a single-ply membrane, approximately 12 years old, over an assumed 3” of rigid insulation providing and approximate R-value of 20.75. Architecturally, the building has been well maintained and is in good condition. The roof is aging and was not installed with adequate slopes to roof drains. 

The original three story Wing B was built with solid masonry, brick faced, exterior walls with ¾” rigid insulation at the inside face providing an approximate R-value of 7.1. Doors and sliding windows are aluminum, without thermal break, glazed with 1/2” insulating glass. Roofing is a single-ply membrane, approximately 7 years old, over an assumed 3” of rigid insulation providing and approximate R-value of 20.75. The fourth floor and administrative wing addition was built with brick faced, cavity masonry exterior walls with 2” rigid insulation in the cavity providing an approximate R-value of 14.0. Doors and sliding windows are aluminum, without thermal break, glazed with ½” insulating glass at the fourth floor and 1” insulating glass at the administrative addition. Architecturally, the building has been well maintained and is in good condition. The roof is in good condition but was not installed with adequate slopes to roof drains.

The Laundry Building addition was built with 12” concrete masonry unit walls, uninsulated, painted inside and out, providing an estimated R-value of 2.5. Windows are single glazed in steel frames. The flat roof could was not inspected but is assumed to similar to the main building.

The insulation values of the main building do not meet the current NYS Energy Code but can not justify the expense of upgrading them at this time.  A possible exception to this are the windows and doors which were analyzed for this report.

The insulation values of the laundry building do no meet the current NYS Energy Code and may justify the expense of upgrading them at this time. The walls, as well as the windows and doors, were analyzed for this report.

MECHANICAL SYSTEMS

Each of the resident rooms, certain offices, and some of the common areas of the core are provided with package terminal air-conditioning units (PTAC’s).  It was reported that the majority of the existing PTAC units are original to the building.  The age of each varies depending on which wing and which floor the units are on.  The newest units date from 1985.  Each PTAC unit is capable of providing heating or cooling.  The units can introduce outdoor air into the space for ventilation through a louver in the exterior wall behind the PTAC unit.

The PTAC units on the first floor of A-Wing are provided with hot water heating coils.  There are approximately 20 of these units.  The units installed in 1985 are heat pump units.  There are approximately 36 of these units.  The remaining units are provided with electric cooling and electric heating coils.  There are approximately 200 of these.  The existing PTAC’s are either “console” units that rest on the floor at an exterior wall and usually directly beneath a window; or thru-the-wall units.  Each unit includes an indoor air blower, an electric heating coil, and a refrigerant system.  (The existing 20 hot water coil units replace the electric coil with the hot water coil.)  

Conditioned ventilation air is supplied by five roof-mounted packaged units.  There are two roof-mounted heating and cooling units located on the A-Wing roof.  Each of these units includes self-contained refrigeration systems for cooling and a gas-fired heating section.  Both units have horizontal discharge ductwork exposed above the roof before penetrating the building exterior.  The age of the units could not be determined but they appeared to be more than 15 years old.

 Three HVAC units on the B-Wing roof contain mechanical cooling.  The building plans indicate that two of he units (AC-1 and AC-2) date from 1985.  The third unit, AC-3, apparently dates from the original building construction of 1972.  The equipment includes the following:

It was noted that the existing rooftop ductwork from several of these units had exterior insulation that, in places, was deteriorated, missing, or soaked with moisture.

The building is provided with an existing boiler plant in the basement of A-Wing.  The plant consists for two sets of Hydrotherm sectional cast iron boilers of modular design.  Each of the two boiler sets is rated at 360,000 BTU.Hr. input.  The boilers are gas-fired.

The heating hot water produced in the boilers is circulated through a piping network to heat the basement areas and first floor of A-Wing.  

Visual observations of the boiler plant appeared to show that the boilers had manually-adjustable temperature limits.  It appeared that the boilers were enabled at a certain time of the year and allowed to operate at the one set point (180 degrees F).

ELECTRICAL AND LIGHTING SYSTEMS

Most of the lighting in the building is T-12 fluorescent with magnetic ballasts.  This lighting can be updated to T-8 fluorescent with electronic ballasts.  There is also a good deal of incandescent lighting.  Some of this can be converted to compact fluorescent.  Many of the exit signs can be converted to LED operation.  

WATER HEATING SYSTEMS 

Domestic water heating is supplied by gas fired water heaters in each wing.  There is a separate unit for the kitchen.  

Water for the laundry operation is currently heated in a single water heater and stored in an insulated storage tank.  The dishwasher rinse water is heated to 180F using an electric resistance booster heater rated at 58 kW.

UTILITY CONSUMPTION AND COST 

The Bridgewater Center purchases electricity and natural gas through NYSEG Solutions and the energy is delivered through New York State Electric and Gas.  Electricity is purchased under Rate 1150710 Service Class 7-1, Large General Service Time of Use.  On this rate, off-peak kWh charges are assessed from 11:30PM to 7:00AM, while on-peak charges area assessed at other times.  The on-peak kWh charges are $0.015 per kWh higher than the off-peak kWh charges.  During the period from December 2004 through November 2005, electricity was purchased at an average rate of $0.097 per kWh including demand charges.   Demand is billed at $9.24 per kW per month.  Electricity cost without demand charges was $0.076 per kWh.  Total annualized electric cost was $280,871. Natural gas charges were $90,319 for 103,980 therms at an average cost per therm of $0.869.  Total utility cost was $371,190.

RESULTS

Typically results of a study such as this are based upon full implementation of all recommended Energy Conservation Measures (ECMs) with paybacks less than 10 years.  However the facility is to be rehabilitated and currently is heated primarily with electric resistance heating.  Therefore, the study includes longer payback items such as replacing the electric heating with gas-fired hot water heating, new windows and replacing light fixtures rather than reballasting them.  Note gas-heating, while reducing heating costs, also increases the payback period of the other measures since heating savings will be less.  that the payback period of other measures, , the annual savings would be approximately $113,328 with an overall payback of 17.3 years.  The present electric, oil and cost of $371,190 as summarized in Appendix A, would be reduced to $257,862, which represents approximately a 30 percent savings in the yearly utility costs.  The estimated capital cost of implementing all measures is $1,955,495.  Note that replacing the electric heating units in the rooms, at a cost of $1,247,280 represents the majority of the cost.    Some of the proposed conservation measures may be eligible for NYSERDA incentives, which will reduce the installed cost.  With potential NYSERDA incentives, estimated at $33,245, the capital cost is reduced to $1,922,250 with a simple payback period of 17.0 years.

   Figure 1 – Recommended ECMs – Summary Table

	ECM

No.
	Energy Conservation

Measure Description
	Project Cost
	Annual Savings
	Payback (Years)
	NYSERDA4 Incentive
	Revised Payback
	kWh Savings
	kW Savings
	Mbtu Savings

	  1
	Upgrade Existing Window Glazing
	$371,500
	$26,131
	14.2
	$0
	14.2
	5,166
	0.0
	2,972.5

	  2
	Upgrade Exterior Wall Insulation
	$19,000
	$1,632
	11.6
	$0
	11.6
	0
	0.0
	187.9

	  3
	Replace PTACS with Hot Water Heating/ PTACs
	$1,247,280
	$63,255
	19.7
	$15,495
	
	949,404
	W 62

S 355
	-3,731.5

	  4
	Replace/Upgrade Rooftop Units
	$109,740
	$4,808
	22.8
	$9,232
	
	46,159
	S 21.1
	0.0

	  5
	Upgrade Boiler Controls 
	$3,060
	827
	3.7
	$0
	3.7
	0
	0.0
	95.1

	  6
	Replace Laundry Water Heaters by Attrition
	$0
	$933
	0.0
	$0
	0.0
	0
	0.0
	105.0

	 7
	Replace Kitchen Booster Heater
	$18,000
	$5,684
	3.2
	$428
	
	4,276
	50.0
	-6.7

	 8
	Replace T-12 Fluorescent Lighting with T-8
	$158,480
	$5,347
	29.6
	$4,347
	
	72,446
	18.59
	-159.8

	 9
	Install LED Exit Signs
	$21,885
	$1,150
	19.0
	$1,234
	
	20,562
	2.15
	-47.8

	 10
	Install Compact Fluorescent Lamps
	$3,930
	$3,299
	1.2
	$2,166
	
	36,103
	12.73
	-83.6

	 11
	Install Occupancy Sensors
	$2,620
	$262
	10.0
	$344
	
	5,741
	0
	-12.5

	
	PROJECT TOTALS
	$1,955,495
	$113,,328
	17.3
	$33,245
	17.0
	1.139,857
	W 459.6

S 145.5
	-681.4


Somers Manor
The Somers Manor Nursing Home located at 189 Route 100, Somers, NY 10589.  The Somers Manor Nursing Home, located in Somers, NY, includes the main building of approximately 164,888 gross square feet and a separate historic house of 9,250 gross square feet used for administrative offices.  Several other small support buildings located on the site were not a part of this study.  The nursing home houses 300 residents.

The main building is made up of various additions built between the 1960’s and late 1990’s.  Each addition or “building” has a letter designation and is further broken down into individually named “units”. For example, the original building is named “G” Building and is made up of Westminster, Essex and Old East-West Wing units. 

 ARCHITECTURAL SYSTEMS
“A”, “B”, and “C” Buildings were all built in the late 1990’s as one project. All are two story with partial basements in “A” and “B” Buildings. The buildings include the Tate, Carlyle, Scarbough and Berkshire units. Exterior walls are 6” light gage metal studs, fully insulated, with an exterior insulation and finish system (EIFS). This provides an estimated R-value of 24. The roof consists of a single-ply membrane, in good condition, over 4” of rigid insulation providing an R-value of at least 20.75. Windows are a mix of fixed and awning aluminum units with thermally broken frames and glazed with either bronze or gray tinted 1” insulating glass units. Doors use a matching framing system and are always glazed with gray tinted 1” insulating glass.

“D” Building, which includes the Main Entrance, contains three stories and was completely renovated as part of the “A”, “B”, and “C” Building project. Exterior walls, roof, and windows are the same as described above.

“E” Building, built in the 1970’s, includes the Nottingham and Old North Wing units. It is a single story structure with exterior walls of double wythe 6” concrete masonry units, painted, providing an R-value of approximately 4.0.  The roof has been replaced and is in fair condition. It is assumed to be similar to the newer roofs described above with an R-value of 24. Windows were originally aluminum, double-hung single glazed units but virtually all have been recently replaced with new vinyl double hung units glazed with Low-E insulating glass providing a U-value of 0.34 and a solar gain factor of 0.35.

“F” and “G” Buildings were the original nursing home from the 1960’s and are of similar construction to “E” Building. Both are single story with partial basements. Their construction is similar to “E” Building. An important exception is the “G” Building where a number of the resident rooms have single glazed sliding aluminum doors in lieu of windows.

The separate administration building, named the “SNF” Building is a three story plus basement, wood framed, “Italianate Style” building from the 1800’s.  No drawings exist for this building but it is assumed that there is no insulation in the walls or roof. It would be expensive to add insulation while preserving the historic fabric of the building. The windows, originally double hung, single glazed, wood units have been recently replaced with vinyl double hung units glazed with Low-E insulating glass providing a U-value of 0.34 and a solar gain factor of 0.35.

MECHANICAL SYSTEMS

“A”, “B”, and “C” Buildings, and the remodeled “D” Building have a modern hvac system with DDC controls.  The system uses 14 packaged rooftop air handling units to supply conditioned ventilation air to the building cores and fan coil units to supply the patient rooms.  The packaged units HVAC 1-10 that supply Buildings “A”, “B” and “C” are constant volume units with economizer cycle.  HVAC units 11-13 that supply Building “D” are ceiling bypass VVT units.  Heating is supplied to all units by an oil-fired hot water boiler system.   There are 81 fancoil units with 9,200 btuh DX cooling units with EER ratings of 9.9 and 8 fancoil units with 13,000 btuh DX cooling units with EER ratings of 8.2.  There are 450-watt electric heaters in the patient bathrooms.

The remainder of the building is heated with oil-fired boiler systems.  There are a small number of window air conditioners that are installed on an as needed basis in patient and common rooms.  The on-going rehabilitation of these areas includes installation of through-wall A/C units in the common rooms.  Core areas are served by packaged rooftop DX units that are cooling only.

ELECTRICAL AND LIGHTING SYSTEMS

The lighting in “A”, “B”, “C” and “D” Buildings consists of T-8 and compact fluorescent fixtures.  Most of the lighting in the remainder of the facility is T-12 fluorescent fixtures with 34 watt tubes and magnetic ballasts.  This lighting can be updated to T-8 fluorescent with electronic ballasts.  There is also a good deal of incandescent lighting.  Some of this can be converted to compact fluorescent.  However, some should remain to maintain the aesthetics of the facility.  The exit signs are incandescent or fluorescent and can be converted to LED operation.  

WATER HEATING SYSTEMS 

Domestic water heating is supplied by oil-fired water heaters.  The dishwater booster heater is a 45-kW electric resistance unit.

UTILITY CONSUMPTION AND COST 
Somers Manor purchases electricity and natural gas through NYSEG under tariff 1150710 non-residential.  During the period from August 2004 through July 2005, 2,804,104 kWhs of electricity was purchased at a cost of $268,723.  Current electric costs are $0.1018/kWh on-peak and $0.0874 per kWh off-peak, including taxes.  This is an increase from the $0.0880 per kWh on-peak and $0.0713/kWh off-peak paid through the period.  The off-peak period is 11:30PM to 7:00AM (12:30AM to 8:00AM during daylight savings time.  Demand is billed at $9.50 per kW per month.  The average rate is $0.0958 per kWh including demand and $0.0906 per kWh without demand.  

The facility uses #2 fuel oil for heating and domestic water heating.  Heating oil is supplied by Marshall Oil.   During the period from August 2004 through July 2005, 117,290 gallons were purchase for $145,700, or an average cost of $1.24 per gallon.  At the current cost of $1.83 per gallon, annual fuel oil costs would be $214,641.  Propane is purchased from Hocon Gas for cooking.  During the period from August 2004 through July 2005, 24,018 gallons of propane were purchased at a cost of $38,566, or $1.61 per gallon.  Rates in 2006 are higher.

RESULTS

Total energy costs for the period were $452,989, and would have been $575,593 at current electricity and oil costs.  Based upon full implementation of all recommended ECMs, the annual savings would be approximately $35,676 with an overall payback of 13.1 years.  The present electric, oil and cost of $452,989 as summarized in Appendix A, would be reduced to $417,313 which represents approximately a 9.2 percent savings in the yearly utility costs.  The estimated capital cost of implementing all measures is $468,820.  With NYSERDA incentives, estimated at $6,541, the capital cost is reduced to $462,279 with a simple payback period of 13.0 years.
   Figure 1 – Recommended ECMs – Summary Table

	ECM

No.
	Energy Conservation

Measure Description
	Project Cost
	Annual Savings
	Payback (Years)
	NYSERDA Incentive
	Revised Payback
	kWh Savings
	kW Savings
	Mbtu Savings

	  1
	Upgrade Existing Window Glazing
	$38,500
	$2,186
	17.6
	$0
	17.6
	403
	0.0
	162.9

	  2
	Upgrade Exterior Wall Insulation
	$300,400
	$13,557
	22.2
	$0
	22.2
	3,114
	0.0
	804.8

	  3
	Replace/Upgrade Rooftop HVAC Units by Attrition
	$0
	$1,450
	0.0
	$2,098
	0.0
	10,490
	W 0

S 6.5
	0.0

	  4
	Install Thermostatic Controls for Unit Heaters 
	$5,190
	$4,341
	1.2
	$125
	1.2
	1,245
	S 21.1
	320.4

	  5
	Replace Electric Motors 
	$8,760
	$396
	22.1
	$367
	21.2
	3,671
	1.1
	0.0

	  6
	Replace Kitchen Booster Heater
	$18,960
	$5,26
	3.6
	$0
	0.0
	5,237
	45.0
	-21.3

	 7
	Replace T-12 Fluorescent Lighting with T-8
	$61,755
	$2,984
	20.7
	$1,668
	20.0
	33,360
	8.1
	-73.2

	 8
	Install LED Exit Signs
	$6,345
	$302
	21.0
	$210
	20.2
	4,209
	0.4
	-9.8

	 9
	Install Compact Fluorescent Lamps
	$27,040
	$4,719
	5.7
	$1,806
	5.3
	36,119
	13.5
	-75.5

	 10
	Install Occupancy Sensors
	$1,870
	$505
	3.7
	$267
	3.1
	5,339
	12.7
	-83.6

	
	PROJECT TOTALS
	$468,820
	$35,676
	13.1
	$6,541
	13.0
	103,187
	W 80.8

S 108.4
	1,024.7


 Figure 2 – Items Not Cost Effective Based Upon Energy Usage – Summary Table

	ECM

No.
	Energy Conservation

Measure Description
	Project Cost
	Annual Savings
	Payback (Years)
	CIPP Incentive
	Revised Payback
	kWh Savings
	kW Savings
	Mbtu Savings

	  M11
	Replace/Upgrade Rooftop HVAC Units
	$63,600
	$1,450
	43.9
	$2,098
	42.4
	10,490
	W 0

S 6.5
	0.0

	  M12
	Install VSDs on Hot Water Circulating Pumps
	$69,720
	$2,822
	24.7
	$2,821
	23.7
	28,208
	3.6
	0.0


IV. Technical Recommendations
Many of the facilities that were studied have older buildings that would not meet current energy codes.  Some items can be cost effectively upgraded based upon energy savings.  Other items would be more efficient in a new facility but cannot be cost effectively upgraded based upon energy savings alone.  Some of these items can be made cost effective through the use of financial incentives that are available.   Others can only be upgraded as part of a rehabilitation done for reasons other than energy conservation.  This section is a summary of typical measures that should be considered in most facilities.
ARCHITECTURAL
· Caulking and weatherstripping is cost effective and improves comfort.
· Metal should not be allowed to extend from the exterior to the interior of the building without a thermal break.  The R-value of metal is about 9 (U-value 0.11).  Additionally the conductive properties of metal cause it to act like a radiator in reverse.  Structural members can usually be insulated.   Metal window frames without thermal break are more costly to deal with.
· Windows should be replaced with low-e glazing with thermal break frames.  Residents do not like the cold and inefficient windows create discomfort.  However, the payback period for windows is typically long when based upon energy savings alone.  The payback period can be improved by reducing the size of large windows openings by using a combination of glazing and insulated panels.

MECHANICAL

· Nursing homes require ventilation around the clock, everyday.  This outside air must be conditioned.   Consider installing demand ventilation controls or heat recovery to reduce this cost while maintaining air quality in the facility.
· Electric resistance heating is costly to operate.  Consider eliminating it in resident rooms when remodeling.  It may be cost effective to convert air handling units to another form of heating based upon the energy savings.

· Consider use of variable speed drives on large fans and pumps.

· Consider installing modular boilers when equipment is to be replaced.

DOMESTIC WATER

· Eliminate electric resistance water heating.

· Consider installation of a summer boiler if main hedating boilers are operated for domestic water only in the cooling season.

ELECTRICAL

· Eliminate incandescent lighting wherever possible.

· Use LED exit signs – the energy savings are small but the LEDs last 20 years or more as compared to 10,000 for incandescent lamps and 15-20,000 hours for fluorescent lamps.

· Replace T-12 lighting with T-8, super T-8 or T-5 as appropriate.

· Install occupancy sensors in offices and meeting rooms.  Occupancy sensors can be installed in resident bathrooms but be sure to use dual technology sensors (infrared and ultrasonic) to ensure they do not turn off when someone is present.

· Replace metal halide and halogen fixtures with more efficient luminaries.

UTILITY

· Consider buying energy from alternate suppliers to reduce energy costs.
· When replacing generators, consider buying a unit with a baseload rating and paralleling switchgear that can be used to shed load at times of utility peak demand.  The state Independent System Operator has programs to pay building owners who volunteer to run their generators when asked. 

V. NYSERDA Financial Incentives 
NYSERDA offer a variety of incentives to assist in the development and implementation of energy conservation projects.  Some of these programs are summarized below.  Check the NYSERDA web site, www.nyserda.org, for the latest program information and applications.  Programs are available everywhere except Long Island, where Long Island Power Authority runs the conservation programs.  Note that some incentive programs are only available if electricity is purchased through investor owned utilities.
FlexTech Program

NYSERDA will pay 50% of the cost of energy studies up to $50,000, or 10% of the annual energy cost, whichever is less.  The cap is $100,000 in New York City.
New Construction Program

NYSERDA incentives for new construction or substantial rehabilitation include incentives for energy analysis, green building analysis and implementation incentives based upon annual kWh and peak summer kW savings.  There is also matching funding for building commissioning.  The facility must pay system benefits charges on its electric bill to qualify for the program.  The NYSERDA offer letter must be received before the conservation measures are paid for.
	New Construction

	
	Pre-qualified Measures
	$300,000 cap for geothermal
	$150,000 cap for geothermal

	
	Custom Measure
	$1,000,000 per project 

$.13/kwh

$450/summer peak kw saved
	$150,000 per project

$.13/kwh

$350/summer peak kw saved

	
	Con Edison Steam Incentives
	$1,000/kw of electric cooling displaced with Con Ed Steam
	none

	
	Whole Building Design Projects
	$1,000,000 maximum per project

$1,150,000 max per project for LEED certified

$.14 - $.17/kwh

$470-520/summer peak kw saved
	$400,000 maximum per project

$500,000 max per project for LEED certified

$.14 - $.17/kwh

$370-420/summer peak kw saved

	
	Peak Load Reduction
	$150 per peak kw curtailed
	$50 per peak kw curtailed


Energy $mart Loan Fund

If a NYSERDA energy study has been completed, NYSERDA will buy down the cost of energy improvement loan interest by 4% for up to ten years and up to $1 million ($1.5 million and 6.5% interest deduction in Con Edison service territory).

Commercial Industrial Performance Program

This program pays cash incentives to a third party (contractor or ESCO) for energy savings.  Incentives are based upon annual kWh savings, capped at 30% of the installed cost.  Lighting incentives are $0.05-$0.06 per kWh, controls and motor savings are $0.10 per kWh and cooling savings are $0.20 per kWh.  In Con Edison service territory, there are kW reduction incentives ranging from $200/kW for lighting to $650 per kW for cooling.  Combined heat and power systems have incentives of $0.10 per kWh and $750-$900 per kW.  There is also a pilot gas program that pays $1.00 per therm.  The facility must pay system benefits charges on its electric bill to qualify for the program, and Monthly Adjustment Charges for the CHP program in Con Edison service territory.  The site must be inspected before the equipment is installed.  Monitoring and Verification may be required.
If a NYSERDA study has been completed, it qualifies for $0.02 per kWh for energy savings measures.

There is also a $mart Equipment Choices program that pays small rebates for energy efficient retrofit equipment that has already been installed.
NYSERDA • FlexTech Services







