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August 14, 2009

Ms. Karen VanDerhoof, CPA
Vice President for Business and Finance
214 Center Grove Road
Randolph, New Jersey 07869-2086

RE: EXECUTIVE SUMMARY FOR THE COUNTY COLLEGE OF MORRIS
STATE OF NEW JERSEY LOCAL GOVERNMENT ENERGY AUDIT

Dear Ms. VanDerhoof:

Dome-Tech was retained by the County College of Morris, as a prequalified participant in the Local
Government Energy Audit Program, to perform an energy audit. The objective of the energy audit was to
evaluate the energy consumption of the college’s buildings, establish baselines for energy efficiency and
identify opportunities to reduce the amount of energy used and/or its cost.

The scope of the audit is standardized under the Program, and consisted of the following:

 Benchmarking historic energy consumption utilizing EPA Energy Star’s Portfolio Manager
 Characterizing building use, occupancy, size, and construction
 Providing a detailed equipment list including estimated service life and efficiency
 Identifying energy conservation measures
 Evaluating the economic viability of various renewable/distributed energy technologies
 Performing a utility tariff analysis and assessing savings potential from energy procurement strategies
 Providing the method of analyses

Based on the data analyzed for the period of January through December 2008, the County College of Morris
has an annual energy expenditure of:

 Electricity: 10,240,856 kWh at a total cost of $1,516,588
 Natural Gas: 421,574 therms at a total cost of $702,485

Please refer to Section 2 of this report for a detailed list of identified Energy Conservation Measures (ECMs),
along with a summary of their preliminary economics (estimated project cost, estimated annual energy
savings, applicable rebate(s), etc.). In this report, all identified ECM’s are ranked and presented according to
their simple payback; however, please note that the master ECM table can also be sorted by building, by
measure type, by cost, etc.

If all identified ECM’s were to be implemented, they would provide the following estimated benefits to the
County College of Morris:

 Total annual electrical savings: 1,004,660 kilowatt-hours; 9.8%
 Total annual natural gas savings: 240,720 therms of natural gas usage; 57%
 Total annual energy cost savings: $592,580; 26.7%
 Total annual CO2 emissions reduction: 1,741 tons
 Total estimated gross implementation cost: $3.9 Million
 Total estimated Avoided Replacement Cost: $525,000



“Building Performance - Delivered”

 Total Rebates/Incentives: $109,000
 Total estimated Net Implementation Cost: $3.3 Million
 Total average simple payback: 4.3 yrs

Based on a variety of factors such as economics and/or technical viability, these projects are recommended
for implementation: replacing specific roof-top DX units, absorption chillers and electric boilers, as well as an
air-cooled electric chiller; considering a re-design of the HW/CHW pumps; optimizing a cooling tower;
upgrading lighting and controls in multiple buildings; and installing vending misers on vending machines
throughout the campus.

Of the eleven buildings surveyed, none of them were applicable for submission to the ENERGY STAR
Portfolio Manager rating program due to operating characteristics and or building type. Buildings with scores
of 75 or higher may qualify for the ENERGY STAR Building Label.

While the implementation of sub-metering equipment is not included herein as an ECM, Dome-Tech
recommends that the College strongly consider the implementation of a sub-metering program for its facilities.
The College currently has no way of knowing the energy consumption by building. Having this information will
be critical to the benchmarking, measurement, verification, monitoring, and reporting components and
ultimate success of a long-term energy management plan.

Distributed/Renewable Energy Systems were reviewed for the College with the following conclusions:
 A Ground Source Heat Pump (GSHP) installation is not recommended as an immediate retrofit
project. However, a detailed life cycle analysis of a GSHP system versus a traditional HVAC system is
recommended once the existing equipment exceeds the estimated equipment service life.
 Dome-Tech considered three different types of wind turbine technologies that consisted of both
building-mounted and traditional ground-mounted variety. Due to attractive payback and high potential for
energy reduction, the 50 kilowatt ground mounted wind turbine project appears to be the most attractive
option. Should the County College of Morris decide to pursue a wind turbine project, Dome-Tech
recommends commissioning a more detailed study.
 A roof mounted 303 kW dc photovoltaic system that could provide 1% of the annual energy usage
for the College campus was assessed for implementation on the roof of the Student Community Center.
 Combined Heat and Power (CHP), Fuel Cells, and Micro-turbines were also researched, but are
not recommended due to the lack of thermal requirements in the summertime.

Regarding the procurement of utilities, Dome-Tech understands that County College of Morris is served by
three (3) single electric service/meter(s) behind Jersey Central Power & Light under various rate classes. As
long as the College’s peak load share remains above the threshold of 1,000kW, Dome-Tech recommends
that the College continue to shop for electric generation service. The College is currently under contract with
Hess Energy Services for electric service until June of 2010. The County College of Morris participated in the
NJ County College’s aggregated electric bid in 2009; by doing so, the College has achieved substantial
savings versus what it would have paid had it remained with the utility (done nothing).

The County College of Morris is served by four (4) natural gas meters behind New Jersey Natural Gas
Company. If the College seeks longer-term rate stability, now is an ideal time to entertain it through a fixed-
price arrangement with a retail supplier.

During the development of this audit, Dome-Tech was assisted by facility personnel, who were both
knowledgeable and very helpful to our efforts. We would like to acknowledge and thank those individuals.

Sincerely,

Derek C. James
Senior Energy Engineer







Energy Audit Report, County College of Morris, NJ Page 2 July 2009

Energy Audit Purpose & ScopeEnergy Audit Purpose & Scope

Purpose:

 The objectives of the energy audit are to evaluate the site’s energy consumption,
establish baselines for energy consumption and identify opportunities to reduce the

amount of energy used and/or its cost.

Scope:

I. Historic Energy Consumption: Benchmark energy use using Energy Star Portfolio
Manager

II. Facility Description – characterize building usage, occupancy, size and construction.

III. Equipment Inventory – detailed equipment list including useful life and efficiency.

IV. Energy Conservation Measures: Identify and evaluate opportunities for cost savings and
economic returns.

V. Renewable/Distributed Energy Measures: evaluate economic viability of various
renewable/distributed energy technologies.

VI. Energy Purchasing and Procurement Strategies: perform utility tariff analysis and assess
potential for savings from energy procurement strategies.

VII.Method of Analysis: Appendices



Energy Audit Report, County College of Morris, NJ Page 3 July 2009

Historic Energy ConsumptionHistoric Energy Consumption

Utility Usage and Costs Summary Time-period: Jan. 2008 – Dec. 2008

Please see Appendix for full utility data and consumption profiles for all Facilities.

Annual

Consumption
Annual Cost

$ /

kWh

Annual

Consumption
Annual Cost

$ /

Therm

All except Dalrymple and L&H Tech 10,023,376 $1,482,869.74 $0.15 N/A N/A N/A
Emerti Hall &Aquatic Annex N/A N/A N/A
Cohen Hall &DeMare Hall N/A N/A N/A 149,788 $256,401.67 $1.71
Dalrymple House 144,560 $23,363.12 $0.16 N/A N/A N/A
Health & Physical Education Building N/A N/A N/A 63,646 $108,905.56 $1.71
Henderson Hall N/A N/A N/A 31,685 $47,430.46 $1.50
Landscape &Horticultural Techonology Blg 72,920 $10,354.85 $0.14 N/A N/A N/A
Sheffield Hall N/A N/A N/A 37,946 $60,142.18 $1.58
Sherman H. Mastern Learning & Resource N/A N/A N/A 36,398 $59,984.94 $1.65
SHM Learning & Resource Center Annex N/A N/A N/A 13,574 $21,995.29 $1.62
Student Community Center & Auditorium N/A N/A N/A 88,537 $147,625.11 $1.67

TOTALS 10,240,856 $1,516,587.71 $0.15 421,574 702,485.21$ 1.63$

Electric Natural Gas

SCHOOL

Included in line above
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Historic Energy Consumption (continued)Historic Energy Consumption (continued)

Utility Usage Notes
 The electrical service for the majority of the campus is served by two main meters, they

serve all buildings, except for Dalrymple House and the Landscape & Horticultural
Technology building which have separate electrical meters.

 Dalrymple House and the Landscape & horticultural Technology buildings do not have any
service by Natural gas meters.

 Emerti Hall and the Aquatic Facitly Annex to the HPE building do not have any service by
Natural gas meters and are included in the main electrical meter totals. Dome-Tech is not
able to separate numbers for these buildings as they are not metered separately. (As
noted on the graphs.)

ENERGY STAR SCORES

 Energy Star Score is calculated to establish a facility-specific energy intensity baseline.
 Energy Star can be used to compare energy consumption to other similar facilities and to

gauge the success of energy conservation and cost containment efforts.
 Buildings with an Energy Star rating of 75, or above, are eligible to apply for an official

Energy Star Building label.
 Energy Star scores are only applicable to certain types of buildings (i.e.: schools K-12, or

dormitory buildings) and requires the buildings to be individually metered in order to get a
rating, therefore the Score column on the following page is marked NA.
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Historic Energy Consumption (continued)Historic Energy Consumption (continued)

ENERGY STAR SCORES

Facility Name

Energy

Star

Score

Total Floor

Area

Current Total

Site Energy

Use (kBtu/SF)

Current Site

Energy Intensity

(kBtu/SF)

Cohen Hall & DeMare Hall N/A 143,608 14,743,223.50 102.7

Emerti Hall & Aquatic Annex N/A 36810

Dalrymple House N/A 5,311 473,431.71 89.1

Health & Physical Education Bldg. N/A 52,485 6,492,197.58 123.7

Henderson Hall N/A 31,675 2,989,662.29 94.4

Landscape & Horticultural Techonology Bldg N/A 5,479 236,826.16 43.2

Plant & Maintenance Building N/A 8,307 396,034.04 47.7

Sheffield Hall N/A 70,907 3,639,965.24 51.3

Sherman H. Mastern Learning & Resource Center N/A 42,234 3,489,106.40 82.6

SHM Learning & Resource Center Annex N/A 17,576 1,211,427.98 68.9

Student Community Center & Auditorium N/A 53,803 8,523,890.56 158.4

Included with campus totals
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Historic Energy Consumption (continued)Historic Energy Consumption (continued)

Portfolio Manager Sign - In

 An account has been created for County College of Morris in Portfolio Manager. You
will have received an email to notify you of the generation of this account and shared
access with Dome-Tech. Please use this to read your facility information. Please feel
free to alter this information when the report is finalized. We would ask that you leave
the sign-in information alone until then. Your college’s information is currently shared
as read only.

 When the report is finalized the shared access will be changed so that you can use /
edit the information and change as you wish.

Website link to sign-in:
https://www.energystar.gov/istar/pmpam/index.cfm?fuseaction=login.Login
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Facility InformationFacility Information

 Building NameBuilding Name:: Cohen HallCohen Hall
Gross Floor Area: 88,113 S.F.

Year Built: 1973

# Staff 208

Use: Academic Building

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Flat, white asphalt shingle; metal deck; built-up; in fair condition

Windows: Covering 30% of façade; metal frame, fixed, dual pane with interior shades in offices;

in good condition

Exterior Doors: Metal frame sliding doors and double doors; 85% glazing;

in good condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 Three (3) absorption chillers and associated pumps; one (1) cooling tower and associated pumps; one (1)
air compressor; six (6) exhaust fans; three (3) air handling units; four (4) split AC units; fifty-one (51) fan
coil units

Boilers/ Heating Systems

 One (1) boiler and associated pumps
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Facility DescriptionFacility Description

 Building Name:Building Name: Sheffield HallSheffield Hall
Gross Floor Area: 70,907 S.F.
Year Built: 1969; addition 1985
# Staff 157
Use: Academic Building

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone
Roof Type: Flat, white asphalt shingle; metal deck; built-up; in fair condition
Windows: Covering 20% of façade; metal frame, fixed, dual pane with interior shades; in

good condition
Exterior Doors: Metal frame sliding doors with manual doors and glass sliding doors (rear); 90%

glazing;in good condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems
 One (1) absorption chiller and associated pumps; four (4) exhaust fans; two (2) air

compressors; one (1) air dryer; one (1) cooling tower; two (2) air handling units and
associated fans; ten (10) lab exhaust fans; three (3) roof top units; one (1) split AC
heat pump; six (6) split AC units; forty-six (46) fan coil units

Boilers/ Heating Systems
 Two (2) water heaters and associated pumps
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Facility DescriptionFacility Description

 Building Name:Building Name: DeMareDeMare HallHall
Gross Floor Area: 55,495 S.F.

Year Built: 1973

# Staff 169

Use: Academic Building

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Flat, white asphalt shingle; metal deck; built-up; in fair condition

Windows: Covering 35% of façade; metal frame, fixed, dual pane with interior shades; in
good condition

Exterior Doors: Metal frame sliding doors and double and single doors; 85% glazing;

in good condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 One (1) air handling unit; four (4) roof top units; three (3) split AC heat pumps; two
(2) exhaust fans; forty-nine (49) fan coil units
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Facility DescriptionFacility Description

 Building Name:Building Name: Emeriti HallEmeriti Hall
Gross Floor Area: 27,920 S.F.

Year Built: 1989

# Staff 58

Use: Academic Building

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Flat, white asphalt shingle; metal deck; built-up; in fair condition

Windows: Covering 25% of façade; metal frame, fixed, dual pane with interior shades in
offices; in good condition

Exterior Doors: Metal frame double door and all-metal double door; 85% glazing;

in good condition

Note: During Dome-Tech’s visit, the building was undergoing major renovation.

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

Boilers/ Heating Systems
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Facility DescriptionFacility Description

 Building Name:Building Name: Henderson HallHenderson Hall
Gross Floor Area: 31,675 S.F.

Year Built: 1968

# Staff 77

Use: Administration and Academics

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Flat, white asphalt shingle; metal deck; built-up; in fair condition

Windows: Covering 35% of façade; metal frame, fixed, dual pane with interior shades;

in good condition

Exterior Doors: Metal frame double sliding doors and a double door; 70% glazing;

in good condition; Rear two double doors have ¼” gaps between the doors

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 Four (4) roof top units; two (2) exhaust fans

Boilers/ Heating Systems

 Two (2) boilers and associated pumps
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Facility DescriptionFacility Description

 Building Name:Building Name: Student Community CenterStudent Community Center
Gross Floor Area: 58,803, Expanded to 83,583 S.F.

Year Built: 1970, Renovated & Expanded 2005

# Staff 63

Use: Student Services, Theater and Administration

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Flat, white asphalt shingle; metal deck; built-up; in good condition

Windows: Covering 15% of façade; metal frame, fixed, dual pane with interior shades in

offices; in good condition

Exterior Doors: Metal frame double all metal doors (rear) and one sliding (rear); double door

(front) – 85% glazing; in good condition; Rear two double doors have 1/8” gaps
in both doors. doors

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 Three (3) absorption chillers and associated pumps; seventeen (17) fans; three (3)
cooling towers; two (2) roof top units; fifteen (15) exhaust fans

Boilers/ Heating Systems

 Two (2) boilers; one (1) hot water heater (electric); associated pumps
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Facility DescriptionFacility Description

 Building Name:Building Name: MastenMasten Learning Center & AnnexLearning Center & Annex
Gross Floor Area: 42,234 S.F. / 17,576 S.F.

Year Built: 1969 / 1993

# Staff 23 / 5

Use: Library and Media Center

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Flat, ballasted with river rock; metal deck; bult-up membrane – leaking/tarped

Windows: Covering 15%(old) and 20%(new) of façade; metal frame, fixed, dual pane with
interior shades in good condition

Exterior Doors: Metal frame double doors; 85% glazing; in good condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 Three (3) absorption chillers; associated pumps; two (2) air compressors; two (2) air
dryers; two (2) cooling towers; five (5) air handling units; ten (10) fans

Boilers/ Heating Systems

 Three (3) boilers; associated pumps; two (2) hot water heaters; associated pumps;
one (1) unit heater
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Facility DescriptionFacility Description

 Building Name:Building Name: HPE & Aquatic FacilitiesHPE & Aquatic Facilities
Gross Floor Area: 52,485 S.F./ 8,890 S.F.

Year Built: 1970/1997

# Staff 53/3

Use: Health and Physical Education

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Metal deck; built up

Windows: Covering 15 % of façade; metal frame, fixed, dual pane; double glass blocks with
concrete frame in Aquatic; 65% of outside wall fixed; some dual pane w/o shades;

in good condition

Exterior Doors: Double and sliding doors; 85% glazed; in good condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 Two (2) absorption chillers; associated pumps; three (3) air handling units;
associated pumps; seven (7) fans; nineteen (19) fan coil units; four (4) air handling
units; one(1) air compressor; one (1) air dryer

Boilers/ Heating Systems

 Two (2) boilers; associated pumps; seventeen (17) unit heaters; associated fans
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Facility DescriptionFacility Description

 Building Name:Building Name: Plant & MaintenancePlant & Maintenance
Gross Floor Area: 8,307 S.F.

Year Built: 1969; 1985

# Staff 66

Use: Facilities and Grounds

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Metal deck; built up

Windows: Covering 5-7% of façade; metal frame, 1/3 are operable; dual pane; interior
shades;in good condition

Exterior Doors: Metal; ¼” gap at top of front single door; 90% glazing; in fair condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 Three (3) window a/c units; five (5) unit ventilators; five (5) exhaust fans; one (1) air
compressor;

Boilers/ Heating Systems

 Twenty-seven (27) unit heaters; one (1) fin-tube radiation panel; one (1) hot water
heater
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Facility DescriptionFacility Description

 Building Name:Building Name: Landscape &Landscape & HorticHortic..
Gross Floor Area: 5,479 S.F.

Year Built: 1981; 1987 addition

# Staff 3

Use: Agricultural Academics

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Wood; shingled roof; in good condition

Windows: Metal frame; operable; dual pane; interior shades; in good condition

Exterior Doors: Mostly glass doors; one single 95% metal door; one shipping door; in fair condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 One (1) split a/c unit; one (1) split a/c heat pump

Boilers/ Heating Systems

 Nine (9) unit heaters
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Facility DescriptionFacility Description

 Building Name:Building Name: DalrympleDalrymple HouseHouse
Gross Floor Area: 5,311 S.F.

Year Built: 1923; 1994 addition

# Staff 0

Use: Daycare Center

 Construction Features:Construction Features:
Facade: Masonry concrete block with stone

Roof Type: Wood; shingled roof; in good condition

Windows: Plastic; operable; dual pane; interior shades; in fair condition

Exterior Doors: One single metal; one single 15% glass; one single all wood; in fair condition

 Major Mechanical SystemsMajor Mechanical Systems
Air Handlers / AC Systems / Ventilation Systems

 Four (4) split a/c heat pumps

Boilers/ Heating Systems

 Four (4) baseboard heaters
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Greenhouse Gas Emission ReductionGreenhouse Gas Emission Reduction

Implementation of all the ECOs will yield:

 945,920 kilowatt-hours of annual avoided electric usage.

 238,510 therms of annual avoided gas usage.

 This equates to the following annual reductions:

 1,708 tons of CO2;

-OR-

 296 Cars removed from road;

-OR-

 466 Acres of trees planted annually

The Energy Information Administration
(EIA) estimates that power plants in
the state of Connecticut emit 0.694 lbs
CO2 per kWh generated.

The Environmental Protection Agency
(EPA) estimates that one car emits
11,560 lbs CO2 per year.

The EPA estimates that reducing
CO2 emissions by 7,333 pounds
is equivalent to planting an acre of
trees.
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Notes and Assumptions

 Project cost estimates were based upon industry accepted published cost data, rough
order of magnitude cost estimates from contractors, and regional prevailing wage
rates. The cost estimates presented in this report should be used to select projects
for investment grade development. The cost estimates presented in this report should
not be used for budget development or acquisition requests.

 The following utility prices provided were used within this study:
 Electricity Cost ($/kWh): $0.15
 Natural Gas Cost ($/Therm): $1.80

 The average CO2 emission rate from power plants serving the facilities within this
report was obtained from the Environmental Protection Agency’s (EPA) eGRID2007
report. It is stated that power plants within regional electric transmission region emit
1.096 lbs of CO2 per kWh generated.

 The EPA estimates that burning one therm of natural gas emits 11.708 lbs CO2.

 The EPA estimates that one car emits 11,560 lbs CO2 per year.

 The EPA estimates that reducing CO2 emissions by 7,333 pounds is equivalent to
planting an acre of trees.
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ECM #1: AHU -Optimize Time of Day

 A review of the schedules in building management system (BMS) revealed an opportunity to optimize
the time of day schedules.

 Optimizing the schedules in the Student Community Center to better reflect actual building occupancy
will reduce heating and cooling costs. AHU-1 and AHU-2 currently operate from 12 AM to 12PM.

 Also, programming the larger air handling units to come on one hour later than the current start times
will significantly reduce HVAC costs.

Student Community Center

87Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$4,250Net Estimated Implementation Cost:

0.1Simple Payback (years):

$4,250Gross Estimated Implementation Cost:

$32,810Estimated Annual Energy Savings:

Unit Area Served CFM Start Stop Start Stop

AHU-1 Student Center 105,767 12:00:00 AM 11:00:00 PM 6:00:00 AM 10:00:00 PM

AHU-2 Davidson Room 39,663 12:00:00 AM 11:00:00 PM 6:00:00 AM 4:00:00 PM
AHU-1 Sheffield 15,865 4:00:00 AM 10:00:00 PM 5:00:00 AM 10:00:00 PM
AHU-3A Cohen/Demare 20,000 4:00:00 AM 10:00:00 PM 5:00:00 AM 10:00:00 PM
AHU-4A Cohen/Demare 23,798 4:00:00 AM 10:00:00 PM 5:00:00 AM 10:00:00 PM
AHU-5A Cohen/Demare 47,595 4:00:00 AM 10:00:00 PM 5:00:00 AM 10:00:00 PM
AHU-6A Cohen/Demare 79,325 4:00:00 AM 10:00:00 PM 5:00:00 AM 10:00:00 PM

Existing (as found) Proposed
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ECM #2: Relocate Outside Air Temperature
Sensor

Health and Phys Ed Building

57Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$3,090Net Estimated Implementation Cost:

0.2Simple Payback (years):

$3,090Gross Estimated Implementation Cost:

$17,460Estimated Annual Energy Savings:

 The outside air temperature sensor is currently
located very close to AHU-1’s exhaust vent. This
scenario leads to a false temperature reading and
could be causing the units to economize during times
when they otherwise would not be economizing.

 For example, when the actual outside temperature is
in the 45° - 50 °F range, the units would not be in full
economizer mode; however, the false reading
(increased outside air temperature) would cause the
units to open the outside dampers wider than they
otherwise would be. In this case, the heating load is
greater than what would occur if the outside air
temperature were not a false reading.

OAT Sensor

Exhaust Air Vents
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ECM #3: Chilled/Hot Water Pump Time of
Day

71

0.1

$3,810

$0

$3,810

$31,830

TOTAL

48

0.0

$510

$0

$510

$21,690

Cohen

4

1.1

$1,780

$0

$1,780

$1,630

SheffieldHPE

19Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$1,520Net Estimated Implementation Cost:

0.2Simple Payback (years):

$1,520Gross Estimated Implementation Cost:

$8,510Estimated Annual Energy Savings:

 Most of the pumps in Sheffield Hall and HPE Building are
currently operating 24/7. Furthermore, the chilled water pumps
in Cohen Hall operate while the chillers are offline.

 Site operating staff mentioned that the chilled water pumps
operate to circulate water through the coils for freeze
protection purposes. When the chillers are offline, however,
the chilled water will bypass the coils.

 Reducing the pump operating schedules to match building
occupancy schedules will significantly reduce pumping energy.

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.

B ui ld in g P um p Hp

HP E B uilding P -3 1. 5

HP E B uilding P -4 2

HP E B uilding P -5 1

HP E B uilding P -6 15

HP E B uilding P -7 3

HP E B uilding P -8 3

Co hen Hall CHW P 1 40

Co hen Hall H W P-1 25

S hef field P -5 2

S hef field P -6 2

S hef field P -7 1. 5

S hef field P -8 2

S hef field P -9 0. 75

S hef field P -10 0. 75

S hef field P -11 0. 75
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ECM #4: Demand Control Ventilation

 Building codes require that a minimum amount of fresh air be provided to ensure adequate
air quality. To comply, ventilation systems often operate at a fixed rate based on an
assumed occupancy (e.g., 25 cfm per person multiplied by the maximum design
occupancy). The result is excessive fresh air volumes which require costly (and
unnecessary) conditioning.

 Demand-controlled ventilation controls the amount of outside air based upon the CO2 levels
generated by building occupants. Demand ventilation should be added to any return air
system where space occupancy varies dramatically – library, student center and physical
education buildings.

 By installing CO2 sensors and controlling the CO2 level at less than 1000 PPM, the outside
air flow is kept to the absolute minimum while space conditions are kept in compliance with
building codes and standards such as the ASHRAE Indoor Air Quality Standard.

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.

169

0.5

$23,560

0

$23,560

$52,100

TOTALS

59

0.3

$5,880

0

$5,880

$18,120

Student Ctr

88

0.4

$11,800

0

$11,800

$27,180

Old LRCHPE

22Annual Avoided CO2 Emissions (tons):

$5,880Net Estimated Implementation Costs:

0NJ Smart Start Rebate:

$5,880Gross Estimated Implementation Cost:

0.9Simple Payback (yrs): (with and w/o rebate)

$6,800Estimated Annual Savings:
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ECM #5: VFDs on Hot/Chilled Water System
Pumps

 Two (2) of the pumps (P-4 & P-8) in the Physical Education Building are equipped with 2 hp and 3 hp,
respectively, constant speed motors. The pumps operate in online / standby mode.

 The pumps run at full speed regardless of system hot/chilled water demands.

 Annual system pumping cost may be reduced by installing variable frequency drive (VFD) on the pump
motors. Pump speed would be based upon system differential temperature/pressure.

 The installation cost estimates assume replacing the motors with inverter-duty motors, and VFD’s will
be installed on both pump motors.

Health & Phys Ed Building

6Annual Avoided CO2 Emissions (tons):

$300NJ Smart Start Rebate:

$9,330Net Estimated Implementation Cost:

3.7Simple Payback (years):

$9,630Gross Estimated Implementation Cost:

$2,530Estimated Annual Energy Cost Savings:
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ECM #6: Static Pressure Reset

 The discharge air static pressure set points for the roof-top Air Handling Units at
Henderson Hall are currently set manually by the operators.

 Under a static pressure reset strategy, the BMS will periodically (every 15 minutes) poll
VAV box damper positions and adjust the static pressure set point to maintain the box
that is most open at 95% damper position.

 A static pressure reset strategy will reduce fan power consumption and yield energy
savings by reducing the static pressure to the lowest required limit without affecting
desired space conditions.

Henderson Hall

17Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$7,290Net Estimated Implementation Cost:

0.9Simple Payback (years):

$7,290Gross Estimated Implementation Cost:

$7,900Estimated Annual Energy Savings:
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ECM #7: Kitchen Equipment Fuel Switch

 Replacing the one (1) electric griddle in the Student Community Center’s culinary arts with a natural
gas model will significantly reduce annual cooking costs.

 The facility electric cost is $0.15 per kilowatt hour. The equivalent natural gas cost is $4.60 per therm
(assuming commercial kitchen equipment efficiency of 85%). The actual price for natural gas is
approximately $1.80 per therm.

 If County College of Morris considers replacing the griddle, it is recommended that an Energy Star
labeled unit be purchased (where available.) Dome-Tech also recommends checking ventilation and
fire code requirements for natural gas fired equipment and the available space under existing hoods
before proceeding with this project.

 Before proceeding with this opportunity, Dome-Tech recommends checking fire code compliance
requirements for gas-fired kitchen equipment. Compliance may affect estimated installation costs.

Pictured: Electric Griddle in
Student Community Center

Student Community Center

6Annual Avoided CO2 Emissions (tons):

$9,440Net Estimated Implementation Costs:

$0NJ Smart Start Rebate:

$9,440Gross Estimated Implementation Cost:

2.3Simple Payback (yrs):

$4,180Estimated Annual Savings:
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ECM #8: Premium Efficiency Motors

 Most of the existing motors serving the AHU’s and pumps
are standard efficiency motors. See the appendix for a
detailed list of motors surveyed for this ECM.

 In buildings: New LRC, Old LRC, HPE, Sheffield, Cohen &
DeMare.

 Dome-Tech recommends replacing select regularly
operated standard efficiency motors (pumps and large
AHU’s) with new premium efficiency motors. For all other
motors, when the motor starts to fail it is recommended that
they are replaced with new premium efficiency motors. The
new motors would reduce the electrical consumption of the
buildings’ motors by approximately $13,000/year.

Typical Efficiencies for Standard & Premium Motors
(1800 RPM Open Drip-Proof Motors)

Motor Size
(hp)

No. Of
Motors

Existing
Efficiency

(%)

Premium
Efficiency

(%)

2 15 84 86.5

5 10 81.5 89.5

7.5 14 87.5 91.0

10 11 88.5 91.7

15 15 91.0 93.0

20 5 90.0 93.0

25 2 86.5% 93.6%

30 6 92.4% 94.1%

40 6 93.0% 94.1%

50 1 91.0% 94.5%

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.

Cohen

Hall

DeMare

Hall
HPE New LRC Old LRC

Sheffield

Hall
TOTAL

Estimated Annual Energy Cost Sav ings: $4,790 $1,610 $2,860 $2,080 $1,210 $1,360 $13,910

Gross Estimated Implementation Cost: $26,350 $5,250 $21,540 $6,460 $13,010 $10,590 $83,200

Estimated Like and Kind Replacement Cost: $18,070 $1,030 $14,670 $4,330 $8,850 $6,920 $53,870

Estimated Gross Marginal Implementation Costs: $8,280 $4,220 $6,870 $2,130 $4,160 $3,670 $29,330

NJ Smart Start Rebate: $2,100 $580 $2,200 $780 $1,300 $1,400 $8,360

Net Estimated Implemtation Costs: $6,180 $3,640 $4,670 $1,350 $2,860 $2,270 $20,970

Estimated Simple Payback: 1.3 2.3 1.6 0.6 2.4 1.7 1.6

Annual Avoided CO2 Emissions (tons): 11 4 6 5 3 4 33
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ECM #9: Rooftop Unit Replacement

$18,000$9,000$9,000Estimated Marginal Cost:

$300,400$150,200$150,200Like and Kind Replacement (Avoided Cost):

16

1.5

$11,430

$6,570

$318,400

$7,000

TOTAL

8

1.5

$5,715

$3,285

$159,200

$3,500

CohenSheffield

$3,285NJ Smart Start Rebate:

$5,715Net Estimated Implementation Cost:

$159,200Gross Estimated Implementation Cost:

1.5Simple Payback (years):

8Annual Avoided CO2 Emissions (tons):

$3,500Estimated Annual Savings:

 The existing rooftop units (RTUs) are approximately
15 years old and are at the end of their estimated
equipment service life (EESL) per ASHRAE
standards. (The EESL for package rooftop units is 15
years.)

 Replacing these RTU’s with new, higher efficiency
units will significantly reduce annual energy and
maintenance costs. Furthermore, new units equipped
with VFDs on the supply fan motors will provide
additional savings compared to the current operating
scenario. (See ECM #18 for further information
related to fan power savings.)

*Energy Efficiency Ratios: EER is the rating of
cooling output (Btu) divided by the electrical
energy input (watts). The higher the EER, the
more efficient the unit.

Savings do not
include
maintenance
savings.

Marginal Cost =
Premium
Efficiency Units
- Like and Kind
replacement
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ECM #9: Rooftop Unit Replacement
(continued)

Energy Efficiency Ratios*

6

# of Units

$73

$/Ton
Rebate

$6,570

Total
Rebate

13915

Proposed
SEER

Existing
SEER

Unit
Capacity

(tons)

 New Jersey SmartStart offers rebates that usually pay for the incremental cost to
upgrade to higher efficient units.
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ECM #10: Vending Machine Power
Management

 Dome-Tech recommends installing a VendMiser vending machine power management
device on all vending machines. Total of 23 machines throughout the campus.

 The device uses a passive infrared sensor to power down the machine when the area
surrounding it is vacant. Then it monitors the room’s temperature and automatically re-
powers the cooling system at one- to three-hour intervals, independent of sales, to ensure
that the product stays cold.

 The microcontroller will never power down the machine while the compressor is running,
eliminating compressor short-cycling. In addition, when the machine is powered up, the
cooling cycle is allowed to finish before again powering down (reduces compressor wear

and tear).

MULTIPLE BUILDINGS

7Annual Avoided CO2 Emissions (tons):

$3,740Net Estimated Implementation Costs:

0Expected Rebate / Energy Efficiency Credit:

$3,740Gross Estimated Implementation Cost:

1.2Simple Payback (yrs): (with and w/o rebate)

$3,000Estimated Annual Savings:

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.
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ECM #11: Differential Enthalpy Control
Optimization

 The AHU economizer modes are of the single-point OAT type. Upgrading to a dH
economizer will optimize the economizer mode operation for each AHU. This will require
monitoring the RA enthalpy & OA enthalpy.

 When properly programmed, differential enthalpy control will only enable when the outside air
enthalpy (Btu/lb) is less than the return air enthalpy. The economizer mode should operate
as follows:

 Enabled when the OAE < RAE (OA conditions should be monitored on the north
side of the building or heavily shaded from the elements, sun, rain, snow, thermal
radiation, etc.)

 The MAT setpoint should = the SAT setpoint – 1 degree.

 This economizer sequence will allow the AHU mixing dampers to modulate from fully open to
their minimum OA positions.

98

0.3

$8,980

$0

$8,980

$30,290

Cohen Hall

Annual Avoided CO2 Emissions (tons):

NJ Smart Start Rebate:

Net Estimated Implementation Cost:

Simple Payback (years):

Gross Estimated Implementation Cost:

Estimated Annual Energy Cost Savings:



Energy Audit Report, County College of Morris, NJ Page 32 July 2009

ECM #12: Remove Unused Chilled Water
Coils

 Currently, three exhaust air/return air units (RA-1, RA-2 & RA-3) located in Cohen Hall
and DeMare Hall have abandoned chilled water coils installed that are no longer used.

 Removal of the three chilled water coils will reduce the resistance by approximately

0.40” WC in the ductwork and in turn reduce overall fan energy consumption.

5

2.6

$4,140

$0

$4,140

$1,600

Cohen Hall

Annual Avoided CO2 Emissions (tons):

NJ Smart Start Rebate:

Net Estimated Implementation Cost:

Simple Payback (years):

Gross Estimated Implementation Cost:

Estimated Annual Energy Cost Savings:
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ECM #13: Lighting Upgrade

 Although most of the current light fixtures have higher efficiency T-8 fluorescent lamps and
ballasts, replacing the 32-watt lamps with 25-watt lamps will reduce lighting energy while
maintaining the minimum lighting output as per state codes.

 Many areas were observed to have lights on regardless of occupancy. Installing occupancy
sensors in these areas will automatically turn lights on/off according to actual occupancy by
sensing the presence of people in the room. Occupancy sensors will reduce lighting energy
costs by approximately 30% (Source: Turner, Wayne, Energy Management Handbook, 1999).

Please see the Appendix for detailed line-by-line lighting upgrades.

$417,930Gross Estimated Implementation Cost:

214Annual Avoided CO2 Emissions (tons):

$375,230Net Estimated Implementation Costs:

$42,700NJ Smart Start Rebate:

2.4Simple Payback (yrs): (with rebate)

$157,060Estimated Annual Energy Cost Savings:

Totals for All Facilities
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ECM #13: Lighting Upgrade

Dalrymple
Land. &

Hort.

Henderson

Hall

Sheffield

Hall

Emeriti

Hall

Cohen

Hall

Annual Energy Cost Savings: $2,060 $1,130 $3,580 $18,630 $9,000 $20,400

Gross Implementation Costs: $8,830 $8,720 $12,050 $39,130 $22,770 $45,670

NJ Smart Start Rebate: $1,180 $240 $0 $1,880 $4,800 $2,800

Net Implementation Costs: $7,650 $8,480 $12,050 $37,250 $17,970 $42,870

Simple Payback: 3.7 7.5 3.4 2.0 2.0 2.1

Annual Avoided CO2

Emissions (tons): 5 2 7 38 15 81

DeMare

Hall

Health /

PE & Pool

Masten

Learning

SHM

Annex

Student

Ctr.

Plant &

Maint.
Total

Annual Energy Cost Savings: $17,230 $42,290 $22,290 $6,930 $9,800 $3,720 $157,060

Gross Implementation Costs: $49,180 $98,400 $65,050 $24,550 $30,730 $12,850 $417,930

NJ Smart Start Rebate: $2,670 $16,350 $10,220 $150 $190 $2,220 $42,700

Net Implementation Costs: $46,510 $82,050 $54,830 $24,400 $30,540 $10,630 $375,230

Simple Payback: 2.7 1.9 2.5 3.5 3.1 2.9 2.4

Annual Avoided CO2

Emissions (tons): 22 45 41 15 15 8 214
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ECM #14: Domestic Hot Water Pump Time
of Day Optimization

 Currently, the domestic hot water distribution pumps in most of the buildings operate
around the clock.

 Programming the pumps to operate according the building/system occupied time
schedule will reduce pumping energy costs.

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.

Henderson

Hall

Sheffield

Hall

Cohen

Hall

DeMare

Hall
HPE New LRC Old LRC

Student

Center
TOTAL

Estimated Annual Energy Cost Savings: $80 $50 $80 $80 $490 $80 $80 $80 $1,020

Estimated Gross Implementation Costs: $480 $480 $480 $480 $480 $480 $480 $480 $3,840

NJ Smart Start Rebate: $0 $0 $0 $0 $0 $0 $0 $0 $0

Net Estimated Implemtation Costs: $480 $480 $480 $480 $480 $480 $480 $480 $3,840

Estimated Simple Payback: 6.0 9.6 6.0 6.0 1.0 6.0 6.0 6.0 3.8

Annual Avoided CO2 Emissions (tons): 0 0 0 0 1 0 0 0 1
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ECM #15: Install Weatherstripping on
Exterior Doors

 Several perimeter doors (Henderson Hall, Maintenance Building & Emeriti Hall) have
poor weather stripping that allow infiltration to enter conditioned areas causing an
unnecessary increase in the heating, cooling and dehumidification load.

 Dome-Tech recommends replacing all old weather stripping on perimeter doors that do
not have vestibules.

 Energy savings will be realized by the reduction of hot and cold outside air that the
building’s HVAC equipment must condition to room temperature.

Multiple Buildings

5Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$2,450Net Estimated Implementation Cost:

4.8Simple Payback (years):

$2,450Gross Estimated Implementation Cost:

$1,500Estimated Annual Energy Savings:

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.
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ECM #16: Cooling Tower Optimization

 The capacity and effectiveness of a cooling tower is based on the evaporation rate, which
is a function of surface area and outside wet bulb temperature. Cooling towers are
equipped with fill material to maximize surface area.

 The current operating scenario for the old Library (LRC) and student center does not
maximize total available cooling tower capacity. Based on discussions with site operating
personnel, the current condenser water distribution system does not allow multiple towers
to operate when a single chiller is online, i.e., lower load conditions.

 Retrofitting the condenser water distribution to allow flow to multiple cooling towers during
low load conditions will increase chilled water system efficiency – lower tower fan power
and improved chiller efficiency. Lowering the condenser water temperature by 1°F can
result in a 2% reduction in chiller operating costs.

TOTALStudent CCOld LRC

77

4.9

$144,060

$0

$144,060

$29,300

47

4.0

$72,030

$0

$72,030

$18,170

30Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$72,030Net Estimated Implementation Cost:

6.5Simple Payback (years):

$72,030Gross Estimated Implementation Cost:

$11,130Estimated Annual Energy Savings:
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ECM #17: Domestic Hot Water Fuel
Switch

 The domestic hot water available to building population needs are
heated by conventional electric storage water heaters.

 The facility electric cost is $0.15 per kilowatt hour. The equivalent
natural gas cost for a 85% efficient natural gas hot water heater is $4.60
per therm. The actual price for natural gas is approximately $1.80 per
therm.

 The two (2) conventional electric storage water heaters (Sheffield Hall
and Library Media Center) are recommended to be replaced with
conventional natural gas fired storage water heaters.Picture: Sheffield Hall

Electric Hot Water Heater

5

5.4

$14,160

$0

$14,160

$2,610

New LRC

5

5.4

$14,160

$0

$14,160

$2,610

Old LRC

15

5.4

$42,480

$0

$42,480

$7,830

TOTALSSheffield

5Annual Avoided CO2 Emissions (tons):

$14,160Net Estimated Implementation Costs:

$0Expected Rebate / Energy Efficiency Credit:

$14,160Gross Estimated Implementation Cost:

5.4Simple Payback (yrs): (with and w/o rebate)

$2,610Estimated Annual Savings:

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.
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ECM #18: Install VFDs on Supply Fans

7

5.5

$17,020

$0

$17,020

$3,120

Sheffield

14

5.5

$34,040

$0

$34,040

$6,140

TOTALCohen Hall

7Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$17,020Net Estimated Implementation Cost:

5.4Simple Payback (years):

$17,020Gross Estimated Implementation Cost:

$3,020Estimated Annual Energy Savings:

 The roof-top air handlers (AC1-1,1-2, 1-3, 2-1, 2-2 & 2-3) on Sheffield and Cohen Halls are
variable air volume systems. The fan air flow is currently controlled with spill dampers while
the supply fan speed is constant.

 Controlling fan speed with a variable frequency drive and removing the spill dampers will
improve control and provide at least twice the energy savings.

 This ECM requires replacement of the motors as well as installation of VFD. Savings include
upgrading motors to premium efficiency models.

 If this ECM is not implemented and upon replacement of the roof-top units, Dome-Tech
recommends installing new roof-top units equipped with VFDs.

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.
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ECM #19: Replace Absorption Chillers

 The County College of Morris currently has eight (8) Trane single-effect, direct-fired
absorption chillers providing chilled water and hot water throughout the campus. The age of
these machines ranges from 5 years to 14 years old. (As per ASHRAE, absorption chillers
have an estimated equipment service life of 23 years.) Although these units provide cooling
and heating from the same piece of equipment and without the use of potentially harmful
refrigerants, absorption chilling is a relatively inefficient cooling technology.

 Replacing the existing absorption machines in Sheffield (14 yrs old), Cohen (13 yrs old), HPE
(11 yrs old) and Old LRC (10 yrs old) buildings with modern, high-efficiency water-cooled
electric centrifugal chillers and high efficiency condensing hot water boilers will significantly
reduce the College’s annual operating costs in several ways:

 Lower energy consumption for cooling and heating, and,

 Reduce annual maintenance costs.

 The cost per ton of cooling for the existing absorption chillers is approximately $0.21 while the
cost per ton for modern high efficiency centrifugal chillers is approximately $0.083, or two and
a half times less than the current operating scenario.

 Furthermore, the heating efficiency of the existing direct-fired absorption machines is
approximately 83% while a high efficiency condensing boiler can be as high as 90%.
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ECM #19: Replace Absorption Chillers
(continued)

$166,660$33,330$33,330$100,000Estimated Annual Maintenance Savings:

$304,770$63,590$73,660$167,520Total Estimated Annual Savings:

752

7.2

$2,197,300

$40,100

$2,237,400

$138,110

TOTALS

179

8.1

$598,900

$8,600

$607,500

$40,330

HPE

134

7.0

$444,400

$6,500

$450,900

$30,260

Old LRCSheffield/

Cohen
Hall

439Annual Avoided CO2 Emissions (tons):

$25,000NJ Smart Start Rebate:

$1,154,000Net Estimated Implementation Cost:

6.9Simple Payback (years):

$1,179,000Gross Estimated Implementation Cost:

$67,520Estimated Annual Energy Savings:

 The annual maintenance cost (approximately $200,000 per year) will also be significantly
reduced because absorption chillers have higher maintenance requirements than traditional

mechanical chillers.
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ECM #20: Walk-In Cooler Controllers

 Typically the walk-in cooler evaporator fans run continuously.
However, full airflow is only required 50% of the runtime.

 In the most common applications (those that use single-phase
power), motors for the fans are typically shaded-pole or
permanent-split-capacitor types, both of which are very inefficient.

 Inexpensive controllers are currently available that slow these
fans when full-speed operation is unnecessary.

 Reducing the operating speed reduces the energy consumption of
the fan. In addition, the motor produces less heat at slower
speeds, which means that the compressor has less heat to
remove from the refrigerated compartment.

1

15.9

$7,300

$0

$7,300

$460

Student Community Center

Annual Avoided CO2 Emissions (tons):

NJ Smart Start Rebate:

Net Estimated Implementation Cost:

Simple Payback (years):

Gross Estimated Implementation Cost:

Estimated Savings:
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ECM #21: Elevator Motor Efficiency
Controller

 The Department of Energy estimates that 44% of the motors in U.S. industry are lightly
loaded and operating inefficiently. Electric motors become highly inefficient when they
are lightly loaded – when performing less work than they are designed to handle.

 There are several ways to manage motor loading to optimize efficiency. Variable speed
drives conserves energy by varying the motor speed in response to the system load.
However, many applications with varying motor loads require constant speed. These
systems include escalator and elevator motors.

 Another device designed to manage motor energy is a motor power efficiency controller
or PEC. PEC’s are designed to manage motor efficiency in constant speed systems by
varying the power to motor while maintaining a fixed speed.

 A PEC is essentially a soft start with proprietary technology (voltage/amperage control
algorithms). The technology senses a lightly loaded motor’s inefficiency and reduces the
power to the electric motor while maintaining the motor at full operating speed.

 This facility has 7 elevators each equipped with 20 HP motors. Since this is a newly
emerging technology, Dome-Tech recommends performing a pilot study on one
elevator. If effective, this initiative should be implemented on all 7 systems.

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.
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ECM #21: Elevator Motor Efficiency
Controller (continued)

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.

MULTIPLE BUILDINGS

20Annual Avoided CO2 Emissions (tons):

$102,300Net Estimated Implementation Costs:

0Expected Rebate / Energy Efficiency Credit:

$102,300Gross Estimated Implementation Cost:

11.5Simple Payback (yrs): (with and w/o rebate)

$8,910Estimated Annual Savings:
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ECM #22: Replace Kitchen Equipment with
Energy Star Rated Equipment

 The food warmer in the Student Community Center’s kitchen is older and less efficient
than newer higher efficiency equipment.

 Replacing the food warmers with higher efficiency Energy Star labeled equipment will
provide approximately $6,600 in annual savings.

 Improvements in kitchen equipment include lower idle rates, better insulation which
reduces the amount of standby losses through sides and top, and premium efficient fan
motors.

Student Community Center

15Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$4,810Net Estimated Implementation Cost:

0.7Simple Payback (years):

$4,810Gross Estimated Implementation Cost:

$6,650Estimated Annual Energy Savings:
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ECM #23: Replace Air-Cooled Chiller

New LRC

47Annual Avoided CO2 Emissions (tons):

$2,800NJ Smart Start Rebate:

$233,800Net Estimated Implementation Cost:

10.9Simple Payback (years):

$236,600Gross Estimated Implementation Cost:

$21,410Estimated Annual Energy Savings:

 The New LRC Building’s Carrier air-cooled chiller is 29
years old, which exceeds its estimated equipment service
life of 20 years per ASHRAE standards.

 Replacing the existing chiller with a water-cooled chiller
and cooling tower will improve reliability, reduce downtime
and significantly improve operating efficiency. A new
water-cooled screw chiller has an estimated efficiency of
0.7 kilowatts per ton of cooling; the existing chiller has an
estimated efficiency of 1.3 kilowatts per ton of cooling.

 The high first cost of a new chiller and cooling tower
prevents this ECM from being justified by economics
alone. However, reliability issues warrant consideration of
this project as part of a long-term capital improvement
plan.

Air-Cooled Reciprocating Chiller - New LRC Building
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ECM #24: Chilled/Hot Water Pump
Optimization

Sheffield Hall

3Annual Avoided CO2 Emissions (tons):

$0NJ Smart Start Rebate:

$37,140Net Estimated Implementation Cost:

29.2Simple Payback (years):

$37,140Gross Estimated Implementation Cost:

$1,270Estimated Annual Energy Savings:

 Currently, Sheffield Hall has multiple sets of chilled/hot water distribution pumps serving
perimeter radiant fin coils, air handling units and unit ventilators.

 Retrofitting/redesigning the existing pumping strategy from the multiple pump sets to a
two-pump operating strategy will reduce overall pumping energy costs in several ways.
First, the pumps will operate closer to their peak efficiencies on the respective pump
curves. Second, variable frequency drives will be installed on the pumps to better control
the pumps based on actual end-user demand and therefore reduce pumping energy.

 The installation cost estimates assume demolition of existing pumps, piping re-work,
pump and motor (inverter duty) replacement and VFDs.
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ECM #25: High Efficiency Boilers

 Cohen Hall, HPE building and Student Community Center each have a 600 kilowatt
Indeeco electric boilers and the Old LRC building has one (1) 300 kilowatt Indeeco
electric boiler.

 The Indeeco boilers are 39 years old and are nearing the end of the equipment service
life (ASHRAE states the service life of similar equipment to be 25 years).

 The boiler’s age, size, type and configuration of the boilers do not lend themselves to
cost-efficient operation.

 If the existing boilers were replaced with high efficiency gas-fired condensing boilers,
savings will be incurred in two ways. Firstly, in modular boiler applications, multiple
smaller boilers are installed to meet the overall building load. Each boiler operates
independently, eliminating the “all on/all off” operation of single burner boilers. As
building load increases only those units necessary to meet the load are fired. This
allows each unit to run at optimal efficiency. Secondly, The College’s electric cost is
$0.15 per kilowatt hour. The equivalent natural gas cost for a 95% efficient natural gas
condensing boiler is $4.60 per therm. The actual price for natural gas is approximately
$1.80 per therm.

 The high first cost of a new boiler system preclude this ECM from being justified by
economics alone. However, reliability issues warrant consideration of this project as
part of a long-term capital improvement plan. Installation of a new boiler would allow
boiler runtimes to be equally distributed and would allow for reliable backup capacity
should one boiler fail or require repairs.
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ECM #25: High Efficiency Boilers (continued)

$170,340$44,80035,940$44,800$44,800Avoided Costs (Like In-Kind Replacement):

2

0.1

$200

$2,000

$47,000

$1,370

Student
Center

7

0.3

$1,650

$7,800

$179,790

$4,790

TOTALS

2

0.1

$200

$2,000

$47,000

$1,370

HPE

1

1.5

$1,050

$1,800

$38,790

$680

Old LRC
Cohen

Hall

2Annual Avoided CO2 Emissions (tons):

$2,000NJ Smart Start Rebate:

$200Net Estimated Implementation Cost:

0.1Simple Payback (years):

$47,000Gross Estimated Implementation Cost:

$1,370Estimated Annual Energy Cost Savings:

 High efficiency boilers should be considered when the existing boilers near the end of their
useful equipment lives.

 Cohen Hall, HPE building and Student Community Center

NOTE: Minimal amount of variance from building to building in energy savings and cost to implement.
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ECM #26: Creation of an Energy
Awareness & Education Program

 The County College of Morris could benefit from a much enhanced education
and awareness program.

 Educational institutions can have a potentially large impact on promoting an
energy conscious and conservation-minded society that starts at their school,
leading to energy cost reductions, environmental benefits, and national energy
independence.

 In addition, schools can receive recognition for their efforts and possible media
coverage, which can contribute to enhanced school spirit, and individual feelings
of accomplishment and connection; as well as aid in development efforts of
socially-conscious donors.

VariesAnnual Avoided CO2 Emissions (tons):

$1500Net Estimated Implementation Costs:

NoneExpected Rebate / Energy Efficiency Credit:

$1500Gross Estimated Implementation Cost:

VariesSimple Payback (yrs): (with and w/o rebate)

VariesCost per Ton CO2 Reduction ($/ton):

2-3%*Estimated Annual Savings:

* Estimated Annual Savings are based on the robustness of the program implemented, maintenance, and annual energy costs.
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Renewable/Distributed Energy Measures

Distributed Generation & Renewable Energy

 Distributed Generation (on-site generation) generates electricity from many
small energy sources. These sources can be renewable
(solar/wind/geothermal) or can be small scale power generation technologies
(CHP, fuel cells, microturbines)

 Renewable energy is energy generated from natural resources (sunlight, wind,
and underground geothermal heat) which are naturally replenished

 Photovoltaics (solar) are particularly popular in Germany and Spain and
growing in popularity in the U.S.

 Wind power is growing as well, mostly in Europe and the U.S.

 Geothermal applications are used widely in western U.S. (most prominent in
the Yellowstone basin and in northern California)
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Renewable Energy Technologies: Geothermal

Heat Pump
The heat pump is the driving force behind a GSHP system. A typical heat pump is an “air-to-water”
unit, meaning the fluid carries heat to and from the earth (via the earth connection) is a water or
water/antifreeze mixture, and the HVAC distribution system in the building distributes hot or cold
air. Heat pumps are self-contained in a single enclosure and consist of a refrigerant compressor,
earth heat sink heat exchanger, and an air distribution system (fan, refrigerant-to-air heat
exchanger, and condensate removal). Heat pumps range in size between 1 to 30 tons. For larger
facilities (such as schools and office buildings), several heat pump units are required.

Well Field
The well field provides the heat exchanging mechanism between the GSHP system water side and
the earth. Well fields are either open or closed system. Open systems directly draw from an
adjacent water source such as a lake or aquifer. Closed systems are typically polyurethane tubing
buried in horizontal trenches or boreholes. The system selected for this analysis is a closed loop,
horizontal well field. Wells are typically 250 to 500 feet deep each, and provide 1 ton of cooling for
every 250 linear feet. Wells are spaced at 15 to 20 feet on center, and larger systems can have a
significant footprint. In addition, the well boring portion of the project is capital intensive and usually
accounts for over 50% of the total GSHP system cost. Once installed, and well field has a
estimated equipment service life of over 50 years.

Heating/Cooling Distribution System
The heating/cooling distribution system consists of the ductwork used to supply conditioned air the
building. As previously stated, larger facilities often require multiple heat pumps connected to a
common building loop. Buildings equipped with GSHP’s may also require make-up air units to
provide fresh air to the spaces, as well as an auxiliary heat source (such as a boiler or steam heat
exchanger) to supplement heating during high heating degree days.

Geothermal ground source heat pump (GSHP) systems are HVAC systems that use the earth’s relatively constant temperature to provide heating or cooling
to a system. In doing so, GSHP systems move 3 to 5 times more energy between the building and the ground than is actually consumed by the system
components. In comparison, this represents a 30% decrease in energy consumption when compared to conventional HVAC systems that required chillers or
refrigeration coils for cooling and boilers or electric resistance coils for heating.

A GSHP system consists of three major components: the heat pump, the well field, and the heating/cooling distribution system.
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Renewable Energy Technologies: Geothermal

The project economics and GSHP pro’s and cons are presented in the following tables:

GSHP Pros & Cons

Payback period is longer than
expected life of heat pump
equipment (exclusive of well field).

Ground conditions are not
always conducive to a well field
installation. Conditions unknown
until drilling is complete.

The well field requires a
significant amount of real estate.
In this case, well over an acre of
land may be required depending
on depth of well field.

Annual HVAC energy reduction
of over 30% and energy spend by
over $19,000.

Well fields installations typically
last over 50 years.

Reduction of annual greenhouse
gas emissions by 70 tons per year.

Potential for removal of boiler
and chiller / low efficiency DX
refrigeration system.

Potential for reduced
maintenance costs if the GSHP
system replaces a cooling tower or
other equipment.

ConsPros

A GSHP installation is not recommended as an immediate retrofit project. However, a detailed life cycle
analysis of a GSHP system versus a traditional HVAC system is recommended once the existing
equipment exceeds the estimated equipment service life.

GSHP Economics*

GSHP

Water Cooled
Chiller

Gross Installation Cost Estimate $714,000 $236,000
NJJ SSB Rebate $37,740 $8,058
Net Installation Cost Estimate $676,260 $227,942
Annual Energy Cost $39,315 $58,806
Annual Electric Use, kWh 223,081 208,409
Annual Natural Gas Use, Therms 0 12,217
Annual CO2 Emmisions, tons 78 144
*Based upon New LRC Building HVAC systems & energy profile

Simple Payback on Net Install Cost GSHP
Net Installation Cost Estimate $676,260
Annual Energy Savings $19,491
Simple Payback 34.7

Simple Payback on Incremental Cost of GSHP
Net Installation Cost Estimate $448,318
Annual Energy Savings $19,491
Simple Payback 23.0
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Renewable Energy Technologies: Wind

Wind turbines generate electricity by harnessing a wind stream's kinetic energy as it spins the turbine airfoils. As with most renewable energy sources, wind
energy is subject to intermittent performance due to the unpredictability of wind resources.

Morris Wind Speed
As previously stated, wind speed is critical to the successful wind turbine installation. According to average wind data from NASA’s Surface Meteorology and
Solar Energy records, the average annual wind speed for the Randolph area is 4.6 meters per second. Ideal wind speeds for a successful project should
average over 6 meters per second.

For the CCM buildings, Dome-Tech considered three (3) types of wind turbine technologies; building integrated wind turbines (1 kW each) and traditional
ground mounted wind turbines (5 kW & 50 kW).

Building Integrated Wind Turbines
Model: AeroVironment AVX1000
Height: 8.5’
Rotor Diameter: 6’
Weight: 130 lbs.
Cut-In Wind Speed: 2.2 m/s
Maximum Generating Capacity: 1 kW

5 kW Ground Mount
Model: WES5 Tulipo
Height: 40’
Rotor Diameter: 16’
Weight: 1,900 lbs.
Cut-In Wind Speed: 3.0 m/s
Maximum Generating Capacity: 5.2 kW

50 kW Ground Mount
Model: Entegrity EW50
Height: 102’
Rotor Diameter: 50’
Weight: 21,000 lbs.
Cut-In Wind Speed: 4.0 m/s
Maximum Generating Capacity: 50 kW
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Renewable Energy Technologies: Wind

The project economics and wind turbine pros and cons are presented in the following tables:

Wind Turbine Pros & Cons

Payback period is
significant (over 10 years).

Average area wind speed is
not ideal and impacts
performance.

Prone to lighting strikes.

Bird collisions are likely, but
may be reduced with avian
guard (building integrate
only).

Zoning may be an issue.
Check with local zoning
regulations.

Wind turbines do create
noise, although below 50 dB
(a typical car ride is over 80
dB).

Annual reduction in energy
spend and use can be
potentially reduced by almost
$14,000 (10% reduction).

Typical equipment life span
is 15-30 years.

Reduction of annual
greenhouse gas emissions by
4-28 tons per year.

A wind turbine project could
be incorporated into science
and other curriculums to raise
student awareness of energy
alternatives.

High visible “green” project.

ConsPros

Due to attractive payback and high potential for energy reduction, the 50 kilowatt ground mounted wind
turbine project appears to be the most attractive option. Should County College of Morris decide to
pursue a wind turbine project, Dome-Tech recommends commissioning a more detailed study.

Wind Turbine Economics

Micro
Traditional

5.2 kw
Traditional

50 kw
Number of Units 20 2 1
kW Capacity, per Unit 1 Kw 5.2 Kw 50.0 Kw
kW Capacity, Total 20 Kw 10 Kw 50 Kw
Annual Production Per Unit 740 Kwh 5,696 Kwh 79,360 Kwh
Annual Production Total 14,800 Kwh 11,391 Kwh 79,360 Kwh
Annual Savings $2,220 $1,709 $11,904
Installed Cost per Unit $6,500
Installed Cost per Kw $6,000 $5,000
Gross Installed Cost $130,000 $62,400 $250,000
NJ Incentive $47,360 $36,452 $82,880
Net Installed Cost $82,640 $25,948 $167,120
Simple PayBack 37.2 15.2 14.0
% Energy Use 0.1% 0.1% 0.8%
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Renewable Energy Technologies: Solar Photovoltaic

Solar Photovoltaic

 Sunlight can be converted into electricity using photovoltaics (PV).
 A solar cell or photovoltaic cell is a device that converts sunlight directly into

electricity.
 Photons in sunlight hit the solar panel and are absorbed by semiconducting

materials, such as silicon. Electrons are knocked loose from their atoms,
allowing them to flow through the material to produce electricity.

 Solar cells are often electrically connected and encapsulated as a module, in
series, creating an additive voltage. The modules are connected in an array.
The power output of an array is measured in watts or kilowatts, and typical
energy needs are measured in kilowatt-hours.

 Can be recommended in this application for placement on additional buildings.
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Renewable Energy Technologies: Solar Photovoltaic

Solar Photovoltaic Systems – Student Community Center Roof

System Capacity, kw-dc (maximum utilization of roof space) 303 kw dc

Annual Electric Generation, kwhrs of AC electricity produced 319,631 kwh
Total Annual Facility Electric Use, kwhrs 10,240,000 kwh
% of Total Annual Usage 3%
All-In Cost of Electric Year 1 $0.150 / kwh
Annual Electric Cost Savings $47,945
Estimated SREC Value (Year 1): $640 / SREC
Estimated Year 1 SREC Revenue: $204,458

Equivalent Annual CO2 Emission Reduction (tons per year)
1

175 tons/yr

Equivalent Cars Removed From Road Annually
2

30

Equivalent Acres of Trees Planted Annually
3

48
System Installed Cost (does not include value of tax credits) $2,122,785
Simple Payback (includes tax incentives) 9.9
IRR (25 Years) 7%

1. Estimated CO2 Emissions Rate: 1.096 lbs/kWh

2. EPA Estimate: 11,560 lbs CO2 per car

3. EPA Estimate: 7,333 lbs CO2 per acre of trees planted
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Solar Photo Voltaic System

 Non-Financial Benefits of Solar PV
 The implementation of solar PV projects at

County College of Morris places the campus at
the forefront of renewable energy utilization.
This allows the district the opportunity to not
only gain experience with this energy
technology, but also to win recognition as an
environmentally sensitive, socially conscience
institution. Additionally, these projects could
be incorporated into science education and
additional curriculums to raise awareness of
current energy alternatives to the younger
generations.
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Renewable Energy Technologies: CHP/Cogeneration

 CHP (combined heat and power) or cogeneration is the use of a heat
engine to simultaneously generate both electricity and useful heat.

 Fuel Cells are electrochemical conversion devices that operate by
catalysis, separation the protons and the electrons of the reactant fuel,
and forcing the electrons to travel through a circuit to produce electricity.
The catalyst is typically a platinum group metal or alloy. Another
catalytic process takes the electrons back in, combining them with the
protons and oxidant, producing waste products (usually water and
carbon dioxide).

 Microturbines are rotary engines that extract energy from a flow of
combustion gas. They can be used with absorption chillers to provide
cooling through waste heat rather than electricity. Microturbines are

best suited for facilities with year-round thermal and/or cooling loads.

 Although the existing absorption chillers could be used as the thermal
sink for microturbines or fuel cells, the base cooling, heating and
electrical loads are not around the clock. Therefore, CHP would not be
economically viable.
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Energy Procurement - Electricity

 Accounts and Rate Class: The County College of Morris (CCM) is served by
three electric accounts behind Jersey Central Power & Light under various rate
classes.

 Electric Consumption and Cost: The total annual electric expenditure for CCM
is about $1,516,000 and the total annual consumption is about 10,240,000
kilowatt-hours (kWh).

 Average/Effective Rate per kWh: Annually, CCM’s average cost per kilowatt-
hour ranged from 14 ¢/kWh to 16 ¢/kWh, inclusive of delivery charges. CCM’s
overall, average cost per kilowatt-hour during this period was 15 ¢/kWh.

 Rate Category - Fixed Price versus Hourly Pricing: Per the resulting legislation
set forth by the deregulation of electricity in New Jersey, one of CCM’s
accounts was moved into the category known as “Commercial and Industrial
Energy Pricing” (CIEP) category in June of 2006. This category dictates the
account’s billing structure and also whether there is an opportunity (or
incentive) for an owner to switch to an alternate retail energy supply company
for electric generation service. This is presented in more detail on the next
slide.
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Energy Procurement - Electricity

 Hourly Energy Pricing and Retail Energy Shopping

 In August 2003, the State of New Jersey deregulated its retail electric
marketplace, and per this process, every electric account for every owner
was placed into one of two categories: BGS-FP or BGS-CIEP. BGS-FP
stands for Basic Generation Service-Fixed Price; BGS-CIEP stands for
Basic Generation Service-Commercial and Industrial Energy Pricing.

 At its first pass, this categorization was based on rate class. The largest
electric accounts in the State (those on a Primary or a Transmission-level
rate class) were moved into BGS-CIEP pricing. All other accounts (most in
NJ) remained on default service, or BGS-FP.

 The NJBPU has continued to move new large energy users into BGS-CIEP
by lowering the demand threshold for electric accounts receiving Secondary
service (CCM falls into this category).

 In 2006, CCM was moved from BGS-FP pricing and into BGS-CIEP pricing
because, at the time, its demand (peak load share) exceeded 1,250kW.
Note that the current threshold in 1,000 KW.
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Energy Procurement - Electricity

 As a result of moving to BGS-CIEP, there are two notable differences to the
structure of this account’s billing, as follows:

1. Hourly Pricing. Facilities on CIEP are charged for energy generation supply
based on the real-time PJM market price; this is an hourly price, and is passed
directly through from the utility. The kilowatt-hours consumed in each and every
hour are charged at that hour’s market price for energy. Over the course of a
year, the effective monthly cost per kWh will fluctuate and will be unpredictable.
The customer is fully exposed to the performance of the market in this scenario.

2. Retail Margin Adder. With the move to hourly pricing, customers that do not
switch to a retail energy supplier for service are charged a retail margin adder of
$.0053 per kWh. Based on CCM’s annual consumption, this adder would be
costing CCM more than $50,000 per year. This charge has been removed from
CCM’s bill since it switched to a retail supplier.

 As long as CCM’s peak load share remains above the threshold of 1,000kW,
Dome-Tech recommends that CCM continue to shop for electric generation
service. CCM participated in the NJ County College Electric Consortium’s
aggregated electric bid in 2009.CCM is currently under contract with Hess
Energy Services for electric service until June of 2010.
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Energy Procurement - Natural Gas

 Natural Gas Accounts: CCM is served by four natural gas meters behind
New Jersey Natural Gas Company.

 Natural Gas Consumption and Cost: Natural gas is used for both summer
cooling (absorption chillers) and winter heating purposes at the College; total
annual usage is about 421,000 therms with an annual expenditure of
approximately $702,000. The college paid between $1.50 per therm and
$1.71 per therm, inclusive of utility costs.

 Current Natural Gas Market Futures Pricing: Natural gas commodity futures
prices at the time of this report are at about $0.39 per therm for August 2009
(“prompt month”), and are below $0.60 per therm for the winter of 2009/2010.
These are levels that have not been seen in more than 6 years (see graph
below). If the College seeks longer-term rate stability, now is an ideal time to
entertain it through a fixed-price arrangement with a retail supplier.
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Energy Procurement - Natural Gas

Henry Hub Natural Gas - 12 Month Strip
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Next Steps

The following projects should be considered for implementation:

Replace roof-top DX units (Sheffield and Cohen)

Replace Absorption Chillers (Sheffield, Cohen, Old LRC & PE)

Replace Electric Boilers in conjunction w/ replacing absorption machines

Replace Air-Cooled Electric Chiller (New LRC)

Re-design HW/CHW Pumps (Sheffield)

Cooling Tower Optimization (Old LRC & Student Ctr)

Upgrade Lighting and Lighting Controls (Multiple Buildings)

Install Vending Miser on Vending Machines (Multiple Buildings)

Note that additional “Phase 2” engineering will be required to further develop

these projects, to bring them to bidding and implementation.
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STUDENT COMMUNITY CENTER & AUDITORIUM NATURAL GAS USAGE
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