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INTRODUCTION

As an approved energy consulting firm under the Local Government Energy Audit Program (LGEA),
Steven Winter Associates, Inc. (SWA) was selected to perform an energy audit and assessment for
the Township of Livingston. The audit included a review of the following buildings located in the
Township of Livingston for which separate energy audit reports are issued for each of the following
referenced buildings:

e Municipal Court
Main Fire Department
Northfield Fire Department
Circle Fire Station
Township Garage
Livingston Free Public Library
Senior & Community Center
Water Department
Monmouth Court Community Center
Well House No. 3, Building 1
Well House No. 3, Building 2

Well House No. 4

Well House No. 9

Well House No. 11

Okner Field Concession Building
Storage Shed

Northland Pool and Recreation Center
Sewage Treatment Plant

Animal Shelter

Pump House

Booster Station

Sewer Station

This report addresses the Township Garage located at 235 South Livingston Avenue, Livingston
NJ. The current conditions and energy-related information were collected in order to analyze and
suggest the implementation of building improvements and energy conservation measures.

The Township Garage located at 235 South Livingston Avenue was opened in 1925. The garage
includes two separate buildings, the main garage building which is a public works facility and
separate rear garage with approximately 9,200 square feet of combined conditioned space. The
main garage building is home to an office, meeting room/lunch room, tool rooms, workshops,
storage areas and vehicle repair bays. The rear garage is only used for storage and vehicle
housing. There are approximately 30 full time employees who report to work daily at the garage on
weekdays from 8:30 AM to 4:30 PM. However, since not all employees spend the day working at
this facility the occupancy does fluctuate.

The goal of this Local Government Energy Audit (LGEA) is to provide sufficient information to the
Township of Livingston to make decisions regarding the implementation of the most appropriate
and most cost effective energy conservation measures for the building.

Launched in 2008, the LGEA Program provides subsidized energy audits for municipal and local
government-owned facilities, including offices, courtrooms, town halls, police and fire stations,
sanitation buildings, transportation structures, schools and community centers. The Program will
subsidize 75% of the cost of the audit. If the net cost of the installed measures recommended by
the audit, after applying eligible NJ SmartStart Buildings incentives, exceeds the remaining cost of
the audit, then that additional 25% will also be paid by the program. The Board of Public Utilities
(BPU's) Office of Clean Energy has assigned TRC Energy Services to administer the Program.
e Section 1 and section 2 of the report cover a description and analysis of the building existing
conditions.
e Section 3 provides a detail inventory of major electrical and mechanical systems in the
building.
e Sections 4 through 5 provide a description of our recommendations.
e Appendices include further details and information supporting our recommendations.
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EXECUTIVE SUMMARY

The Township Garage located at 235 South Livingston Avenue was opened in 1925. The garage
includes two separate buildings, the main garage building which is a public works facility and
separate rear garage with approximately 9,200 square feet of combined conditioned space. The
main garage building is home to an office, meeting room/lunch room, tool rooms, workshops,
storage areas and vehicle repair bays. The rear garage is only used for storage and vehicle
housing. There are approximately 30 full time employees who report to work daily at the garage on
weekdays from 8:30 AM to 4:30 PM. However, since not all employees spend the day working at
this facility the occupancy does fluctuate.

Based on the field visit performed by the SWA staff on January 27, 2010 and the results of a
comprehensive energy analysis, this report describes the site’s current conditions and
recommendations for improvements. Suggestions for measures related to energy conservation and
improved comfort are provided in the scope of work. Energy and resource savings are estimated for
each measure that results in a reduction of heating, cooling, and electric usage.

Existing conditions

From March 2008 through February 2009, the period of analysis for this audit, the building
consumed 62,068 kWh or $9,681 worth of electricity at an approximate rate of $0.156/kWh and
16,743 therms or $21,824 worth of natural gas at an approximate rate of $1.303/ therm. The joint
energy consumption for the building, including both electricity and fossil fuel was 1,886 MMBTUs of
energy that cost a total of $31,505.

SWA has entered energy information about the garage in the U.S. Environmental Protection
Agency's (EPA) Energy Star Portfolio Manager Energy benchmarking system. Currently, the
building is not eligible to receive a performance rating because it is classified as an “other” space
type which means that at this time, it is ineligible for Energy Star certification. SWA encourages the
Township of Livingston to continue entering utility data in Energy Star Portfolio Manager in order to
track weather normalized source energy use over time.

The Site Energy Use Intensity is 190.0 kBtu/sq ft yr compared to the national average of an “other”
building consuming 104.0 kBtu/sq ft yr. Implementing this report's recommended Energy
Conservations Measures (ECMs) will reduce use by approximately 42.8 kBtu/ sq ft yr, which would
decrease the building's energy use intensity to 147.2 kBtu/sq ftyr.

Recommendations

The Township Garage is eighty-five years old and most HVAC equipment has exceeded their
recommended useful life cycle and additionally much of the lighting is inefficient. In Appendix C,
SWA has included a mechanical inventory list of equipment for the Township Garage. Based on

the assessment of the building, SWA has separated the recommendations into three categories
(See Section 4 for more details). These are summarized as follows:

Category | Recommendations: - Capital Improvements
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¢ Replace heating terminal units

Replace window air conditioners (Main Building) Exterior wall repair of masonry brick units
and cracked caulking

(Main Building) Re-insulate existing roof

(Main Building) Exterior wall insulation

(Main Building) Window frame, sill and glazing repairs

(Rear Garage) Exterior wall repair of masonry brick units and cracked caulking

(Rear Garage) Exterior wall insulation

(Rear Garage) Re-insulate existing roof

(Rear Garage) Repair overhead garage door frames

Category Il Recommendations: - Operations and Maintenance
Hot water piping insulation
Use Energy Star labeled appliances
(Main Building) Exterior wall maintenance program
(Main Building) Ground Vegetation Removal
(Main Building) Roof maintenance program
(Main Building) Exterior window maintenance program
(Main Building) Exterior Door maintenance program
(Rear Garage) Exterior wall maintenance program
(Rear Garage) Roof maintenance program
(Rear Garage) Exterior window maintenance program
(Rear Garage) Exterior Door maintenance program

Category Il Recommendations: Energy Conservation Measures

At this time, SWA highly recommends a total of 4 Energy Conservation Measures (ECMs) for the
Township Garage as summarized in the following Table 1. The total investment cost for these
ECMs with incentives is $1,593. SWA estimates a first year savings of $598 with a simple payback
of 2.7 years. SWA also recommends 4 ECMs with a 5-10 year payback that have a total first year
savings of $7,977 as summarized in Table 2 and 1 End of Life Cycle ECMs that has a total first year
savings of $155 as summarized in Table 3.

The implementation of all the recommended ECMs would reduce the building electric usage by
15,722 kWh annually, or 25% of the building’s current electric consumption and 3,403 therms or
21% of the buildings current gas consumption. SWA estimates that implementing these ECMs will
reduce the carbon footprint of The Township Garage by 61,352 |Ibs of CO,, which is equivalent to
removing approximately 5 cars from the roads each year or avoiding the need of 191 trees to
absorb the annual CO, produced. SWA also recommends that Township of Livingston contacts
third party energy suppliers in order to negotiate a lower electricity rate. Comparing the current
electric rate to average utility rates of similar type buildings in New Jersey, it may be possible to
save up to $0.015/kwWh, which would have equated to $372 for the past 12 months.

There are various incentives that Township of Livingston could apply for that could also help lower
the cost of installing the ECMs. SWA recommends that the Township of Livingston apply for the NJ
SmartStart program through the New Jersey Office of Clean Energy. This incentive can help
provide technical assistance for the building in the implementation phase of any energy
conservation project. A new NJ Clean Power program, Direct Install could also assist to cover up to
80% of the capital investment.
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Renewable ECMs require application approval and negotiations with the utility and proof of
performance. There is also a utility-sponsored loan program through PSE&G that would allow the
building to pay for the installation of the PV system through a loan issued by PSE&G

The following three tables summarize the proposed Energy Conservation Measures (ECM) and
their economic relevance.
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Install (16)
1.2 | new CFL 827 0 827 1,904 | 0.4 N/A 0.7 26 323 5 1,617 2.6 96 19 27 646 2,608
fixtures to
Install (2)
1.3 | new LED exit 407 40 367 193 0.0 N/A 0.1 58 88 15 1,325 4.2 261 17 23 673 264
signs
Install (1)
15 | NeW 220 | 20 | 200 | 497 |01 | NA | 02| O 78 | 15| 1,163 | 2.6 | 481 | 32 | 38 | 712 681
occupancy
sensor
o | Install () 199 | o | 199 | 698 |06 | 0 |34 | 0 | 18 | 5| 930 | 11| 367 | 73 | 90 | 648 956
VendingMiser
TOTALS 1,653 60 1,593 | 3,292 1.1 0 4.4 84 598 - 5,035 2.7 - - - 2,679 4,509

Assumptions:

Note:

Discount Rate: 3.2% per DOE FEMP; Energy Price Escalation Rate: 0% per DOE FEMP Guidelines
A 0.0 electrical demand reduction / month indicates that it is very low / negligible
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Table 2 - Recommended 5-10 Year Payback ECMs

ECM #

ECM description

est. installed cost, $

est. incentives, $

net est. ECM cost with
incentives, $

kWh, 1st yr savings

kW, demand
reduction/mo

therms, 1st yr savings

kBtu/sq ft,
1st yr savings

est. operating cost,
1st yr savings, $

total 1st yr savings, $

life of measure, yrs

est. lifetime
cost savings, $

simple payback, yrs

lifetime return on
investment, %

annual return on
investment, %

internal rate of return, %

net present value, $

COzreduced, Ibs/yr

11

Replace (23)
T12 fixtures
with T8
fixtures

5,112

690

>
D
N
N

2,226

0.5

o

0.8

163

510

7,648

(o]

1,578

3,049

1.4

Install (28)
new pulse
start metal
halide fixtures
to

21,777

700

21,077

9,779

2.0

3.6

924

2,449

15

36,742

8.6

74

7,746

13,397

3.1

Replace one
(1)refrigerator
with an 17 cu
ft Energy Star
model

475

475

425

0.1

0.1

55

12

543

8.6

14

75

582

Replace
boiler with
packaged
high
efficiency
condensing
boiler

27,000

1,750

25,250

0.0

3,300

35.9

4,963

25

124,080

51

391

16

19

61,175

38,610

TOTALS

54,364

3,140

51,224

12,430

2.6

3,300

40.4

1,087

7,977

169,013

6.4

70,574

55,638
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1. HISTORIC ENERGY CONSUMPTION
1.1. Energy usage, load profiles and cost analysis

SWA analyzed utility bills for the garage for the 24 months between March 2007 to February
2009 with an analysis period between March 2008 through February 2009.

Electricity - The Township Garage buys electricity from PSE&G at an average rate of
$0.156/kWh based on 12 months of utility bills from March 2008 through February 2009. The
building purchased approximately 62,068 kWh or $9,681 worth of electricity during the
analysis period and is currently charged for demand (kW) which has been factored into each

monthly bill. The building had an average monthly demand of 19.0 kW and an annual peak
demand of 23.4 kW.

Natural gas — The Township Garage is currently served by two meters for natural gas. They
currently buy natural gas from PSE&G which acts as the transportation company and energy
supplier at an average aggregated rate of $1.303/therm and purchased approximately

16,743 therms or $21,824 worth of natural gas in the 12 months from March 2008 to
February 2009.

The following chart shows electricity use versus cost for the Township Garage based on utility
bills for the 12 month period of March 2008 to February 2009.

Garage - Electricity Usage (kWh) vs. Electric Cost ($)

$1,200

- $1,000

- $800

- $400

A

(2]

8
Electricity Cost ($)

m Electricity Usage (kWh)
—Electricity Cost ($) - $200

Electricity Usage (kWh)

- $0

Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09

Date (Month-Year)
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Electricity use follows a trend that is expected for this building with usage peaking during the
winter due to the electric heating and domestic hot water equipment. The cost of electricity
fluctuates as expected with usage peaking in the summer during the time of highest usage.

The following is a chart of the natural gas annual load profile for the building versus natural gas

costs, peaking in the coldest months of the year and a chart showing natural gas consumption
following the “heating degree days” curve.

Garage - Natural Gas Usage (therms) vs. Natural Gas Cost ($)
4,500

4,000

mNatural Gas Usage (therms)

3,500 —
—Natural Gas Cost ($)

3,000

2,500

2,000

1,500 \

1,000 - \
500 - \

N

Natural Gas Usage (therms)

)
=

Mar-08
Apr-08
Jun-08 |
Jul-08 |
Aug-08 |
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09

Date (Month-Year)

The following chart shows electric consumption in Btu/sq ft for the Township Garage based on
utility bills for the 12 month period of March 2008 to February 2009.
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Garage - Energy Use Intensity (Btu/sq ft.)
60,000

50,000
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Mar-08
Apr-08
May-08
Jun-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
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The following table and chart pies show energy use for the Township Garage based on utility
bills for the 12 month period of March 2008 to February 2009. Note: Electrical cost at

$46/MMBTU of energy is almost more than 4 times as expensive to use as typical natural gas at
$13/MMBTU.

MMBtu % MMBtu $ % $ $/MMBtu
Electric Miscellaneous 26 1% $1,197 4% 46
Electric For Cooling 6 0% $290 1% 46
Electric For Heating 43 2% $1,950 6% 46
Lighting 137 7% $6,245 20%
Domestic Hot Water (Gas) 39 2% $510 2% 13
Building Space Heating (Gas) 1,635 87%| $21,313 68% 13
Totals 1,886 100%| $31,505] 100%
Total Electric Usage 212 11% $9,681 31% 46
Total Gas Usage 1,674 89% $21,824 69% 13
Totals 1,886 100%| $31,505] 100% 17
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Annual Energy Consumption g i
(MMBtu) For
Cooling

Electric
For
Heating
Domestic
Hot Water
(Gas)

Electric
Miscellane
ous

Annual Energy Costs ($)

Electric
For
Cooling

1.2. Utility Rate Analysis

The Township Garage currently purchases electricity from PSE&G at a general service market
rate for electricity use (kwWh) including a separate (kW) demand charge that is factored into each
monthly bill.  The Township Garage currently pays an average rate of approximately
$0.156/kWh based on the 12 months of utility bills of March 2008 to February 2009. Demand
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prices are reflected in the utility bills and can be verified by observing the price fluctuations
throughout the year. The electric rate does not show large fluctuations throughout the year
except for an anticipated rise in the summer time. Based on these observations this appears to
be the appropriate rate for the building.

Electricity Usage (kWh) v. Electricity Rate ($/kWh)
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The Township Garage currently purchases natural gas from PSE&G which acts as the
transportation company and energy supplier at a general service market rate for natural gas
(therms). There are two gas meters that provide natural gas service to the Township Garage
currently. The average aggregated rate (supply and transport) for the meter is approximately
$1.303/therm based on 12 months of utility bills March 2008 to February 2009. The suppliers’
general service rate for natural gas charges a market-rate price based on use and the buildings
billing does not breakdown demand costs for all periods. Demand prices are reflected in the
utility bills and can be verified by observing the price fluctuations throughout the year. Typically,
the natural gas prices increase during the summer months when natural gas is only used by the
hot water boilers. The high gas price per therm fluctuations in the summer may be due to low
use caps for the non-heating months. Thus the building pays for fixed costs such as meter
reading charges during the summer months.

1.3. Energy benchmarking

SWA has entered energy information about the garage in the U.S. Environmental Protection
Agency’'s (EPA) Energy Star Portfolio Manager Energy benchmarking system. Currently, the
building is not eligible to receive a performance rating because it is classified as an “other”
space type which means that at this time, it is ineligible for Energy Star certification. SWA
encourages the Township of Livingston to continue entering utility data in Energy Star Portfolio
Manager in order to track weather normalized source energy use over time.

The Site Energy Use Intensity is 190.0 kBtu/sq ft yr compared to the national average of an
“other” building consuming 104.0 kBtu/sq ftyr. Implementing this report’'s recommended Energy
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Conservations Measures (ECMs) will reduce use by approximately 42.8 kBtu/ sq ft yr, which
would decrease the building's energy use intensity to 147.2 kBtu/sq ftyr.

Per the LGEA program requirements, SWA has assisted the Township of Livingston to create
an Energy Star Portfolio Manager account and has shared the building facility information to
allow future data to be added and tracked using the benchmarking tool. SWA is sharing this
Portfolio Manager Site information with TRC Energy Services. As per requirements, the
account information is provided below:

Also, below is a statement of energy performance generated based on historical energy
consumption from the Portfolio Manager Benchmarking tool.
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‘OMEB Mo, 20500347

STATEMENT OF ENERGY PERFORMANCE
Township of Livingston - Township Garage

For 12-month Period Ending: Febnueary 28, 2000
ENEHE"{ STlﬂ,R Date SEF becomes ineligible: WA Date SEP Generated: March 15, 2010
Facility Facility Owner Primary Contact for this Facility
Township of Livingston - Township Garage Township of Livingston Richard Calbi
Livingston, MJ 07020 Livingston, NJ 07029 Livingston, MJ 07020
Year Built: 1925

Gross Floor Area (ft2): 8.200

Energy Performance Rating? (1-100) M/A

Site Energy Use Summary?

Electricity - Grid Purchase{kBiu) 213,380

Natuwral Gas (kBiu) 1,538.375

Total Enargy (ku) 1,751,855

Energy Intensity*

Site (kBuu/fafyr) 100

Source (kBhuffyr) ]

Emissions (based on site energy use)

Greenhouse Gas Emissions (MCO, efyear) 114

Electric Distribution Utility [ Siamp of Certifying Professional
c on

Public Service Based on the conditions cbserved at the

Elec & Gas Co fime of miy visit to this building. | certify that

National Average Comparison the information contained within this

National Awerage Site ELI 104 staternent is accurate.

Mational Average Source EUI 3

% Difference from Mational Average Source EUI 1%

Basiding Type Other

Meets Industry Standards# for Indoor Environmental Certifying Professional

Conditions: A

Ventilabon for Acceptable Indoor Air Cuality NiA

Acceptable Thermal Environmental Conditions NiA

Adequate lllumination NiA

Pt

1. Appiicwlion fo e ERERGY STAR must be sutbmited io EP% weftin 4 mocEs of Bw Pecod Endng Sete faard of Be ENERGY BTAR m mot deel onl soprovsl i recessd from EFAC
2 Tha EPA Esergy Padlormenos Baing i Based o8 ot scunce asengy. A saling of T4 b B miskmus i be alghis for he EKERGY STAR.

A Vb ey dieed = w12 iod

. il i wksom i units of volorme (g, coblc feel] ae o it with s o fon bamed on Faclity Hp code.

5 ko represerd snargy imesslty, anrusited o8 12-mosts perlod.

B. Baeadl on Mesling ASHRAE Senderd £ lof veslelion for scceptatls iBdoor e quality, ASHRAE Stenderd 55 for Bermel comiont, and IESHA Lighng Handbook for ghting quaiity.

Ta e 1= 8l formm & far PE
m—kn"::—'r_'i_mvhh_. = ot -;mﬁ-:r:-“w mﬁnﬂunlu1l;nﬂh-u-t:‘"

EPA Form 5500-16
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2. FACILITY AND SYSTEMS DESCRIPTION
2.1. Building Characteristics

The Township Garage located at 235 South Livingston Avenue was opened in 1925. The
garage includes two separate buildings, the main garage building which is a public works
facility and separate rear garage with approximately 9,200 square feet of combined
conditioned space. The main garage building is home to an office, meeting room/lunch
room, tool rooms, workshops, storage areas and vehicle repair bays. The rear garage is only
used for storage and vehicle housing. The main garage is a single story (slab on grade),
building. The rear garage is also a single story (slab on grade), building.

Aerial view of the Township Garage complex —
rear garage in orange, Main garage in red

2.1.1. Main Garage Building

East Facade Partial West Fagade
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Partial outh Facade

2.1.2. Rear Garage Building

Partial West Facade

I . ]
Partial South Fagade Partial North Facade

2.2. Building Occupancy Profiles
There are approximately 30 full time employees who report to work daily at the garage on

weekdays from 8:30 AM to 4:30 PM. However, since not all employees spend the day
working at this facility the occupancy does fluctuate.
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2.3. Building Envelope

Due to unfavorable weather conditions (min. 18 deg. F delta-T in/ outside & no/ low wind) no
exterior envelope infrared (IR) images were not taken during the field audit. Thermal
imaging/ infrared (IR) technology helps to identify energy compromising problem areas in a
non-invasive way.

General Note: All findings and recommendations on the exterior envelope (base, walls,
roofs, doors and windows) are based on the energy auditors’ experience and expertise, on

construction document reviews (if available) and on detailed visual analysis, as far as
accessibility and weather conditions allowed at the time of the field audit.

2.3.1. Exterior Walls

The typical exterior walls and associated problems spots differ between the main garage
building and rear garage. They are documented separately below.

2.3.1.1. Main Garage Building

The exterior wall envelope is mostly constructed of exposed brick masonry unit with 0
inches of detectable/ assumed insulation.

Note: Wall insulation levels could be visually verified in the field by non-destructive
methods.

During the field audit exterior and interior wall surfaces were inspected. They were found
to be in overall poor/ age appropriate condition with numerous signs of uncontrolled
moisture, air-leakage and/ or other energy-compromising issues located mostly at the
sides of the building.

The following specific exterior wall problem spots and areas were identified:
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Efflorescence on brick and masonry walls indicate moisture presence within the wall
cavity. and signs of plant overgrowth

In light of the exterior wall conditions mentioned above SWA has the following
recommendation;

1.
2.

3.

Inspect and replace cracked/ ineffective caulk, realign displaced masonry units
Efflorescence coated brick and masonry materials need to dry out and possible cause of
water infiltration into wall cavities should be investigated.

Replace broken and deteriorated bricks, re-point cracked mortar joints.

Insulate original and uninsulated exterior wall sections. SWA suggests applying 2" XPS
rigid foam boards to the interior and covering it with gypsum wallboard or other preferred
interior finish.

Overgrown ground vegetation should be trimmed/ removed to not touch or block exterior
wall surfaces from access, ventilation and sunlight.

Maintain and inspect all exterior wall surfaces with a focus on the condition of caulking,
displaced masonry, and signs of water damage and locations that correspond to areas
of known infiltration.

2.3.1.2. Rear Garage Building

The exterior wall envelope is mostly constructed of split-face concrete block with O
inches of detectable/ assumed insulation.
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Note: Wall insulation levels could be visually verified in the field by non-destructive
methods.

During the field audit exterior and interior wall surfaces were inspected. They were found
to be in overall good condition with only a few signs of uncontrolled moisture, air-leakage
or other energy-compromising issues located mostly at the sides of the building.

The following specific exterior wall problem spots and areas were identified:

Cracked/ aged caulk, cracked concrete blocks and signs of water damage from roof
drainwater run-off.due to defective flashing and gutters.

a——

Typical Unfinished interior concrete block wall

In light of the exterior wall conditions mentioned above SWA has the following
recommendation;

1. Inspect and replace cracked/ ineffective caulk,

2. Replace broken and deteriorated blocks, re-point cracked mortar joints.

3. Insulate original and uninsulated exterior wall sections. SWA suggests applying 2" XPS
rigid foam boards to the interior and covering it with gypsum wallboard or other preferred
interior finish.

4. Maintain and inspect all exterior wall surfaces with a focus on the condition of caulking,
displaced masonry, and signs of water damage and locations that correspond to areas
of known infiltration.
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2.3.2. Roof

The typical roof surfaces and associated problems spots vary between the main garage
building and rear garage. They are documented separately below.

2.3.2.1. Main Garage Building

The building’s roof is predominantly a medium-pitch gable type over a wood structure
with a metal panel finish. It was recently installed. 3-1/2 inches of fiberglass batt roof
insulation were recorded. Other parts of the building are also covered by an asphalt
shingle false roof that. This roof was installed recently.

Note: Roof insulation levels could visually be verified in the field by non-destructive
methods.

During the field audit roofs, related flashing, gutters and downspouts were inspected.
They were found/ reported to be in overall good condition with only a few signs of
uncontrolled moisture, air-leakage and/ or other energy-compromising issues detected
on all roof areas.

The following typical roof and specific roof problem spots and areas were identified:

Examples of typical roof surfaces, missing asphalt shingles and damaged roof insulation.

Township of Livingston — Township Garage SWA, Inc. - Local Government Energy Audit Report Page 22/59



In light of the exterior wall conditions mentioned above SWA has the following
recommendation;

1. Add insulation to ineffectively and under-insulated roof/ ceiling sections. SWA
suggests applying closed-cell spray-foam (R-30 min.) to the underside of the metal
decking.

2. Maintain/ inspect all roof surfaces on a regular basis.
2.3.2.2. Rear Garage Building

The building’s roof is predominantly a flat, no parapet type over steel decking with a
dark-colored EPDM single membrane finish. It was recently installed. 3-1/2 inches of
fiberglass batt roof insulation were recorded. Other parts of the building are also covered
by an asphalt shingle false roof that. This roof was installed recently.

Note: Roof insulation levels could visually be verified in the field by non-destructive
methods.

During the field audit roofs, related flashing, gutters and downspouts were inspected.
They were found/ reported to be in overall good condition with only a few signs of
uncontrolled moisture, air-leakage and/ or other energy-compromising issues detected
on all roof areas.

The following typical roof and specific roof problem spots and areas were identified:

Sagging roof insulation showing signs of water damage

In light of the exterior wall conditions mentioned above SWA has the following
recommendation;

1. Add insulation to ineffectively and under-insulated roof/ ceiling sections. SWA suggests
applying closed-cell spray-foam (R-30 min.) to the underside of the metal decking.

2. Maintain/ inspect all roof surfaces on a regular basis.
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2.3.3. Base

The main building’s base is composed of a slab-on-grade floor with a perimeter footing with
poured concrete foundation walls and no detectable slab edge/perimeter insulation. The rear
garage building’s base is composed of a slab-on-grade floor with a perimeter footing with
concrete block foundation walls and no detectable slab edge/perimeter insulation.

At both buildings slab/ perimeter insulation levels could not be verified in the field or on
construction plans and are based upon similar wall types and time of construction.

Judging from signs of uncontrolled moisture or water presence and other energy
compromising issues, overall the base was found/reported to be in good condition with no
signs of uncontrolled moisture, air-leakage and/ or other energy-compromising issues
neither visible on the interior nor exterior.

2.3.4. Windows
2.3.4.1. Main Garage Building

The main garage building contains several different types of windows

1. Double-hung type windows with an insulated aluminum frame, clear double
glazing and interior roller blinds. The windows are located on the front of the
building.

2. Fixed type windows with a non-insulated aluminum frame, single layer of
tempered glazing and no interior or exterior shading devices. The windows are
located throughout the building.

3. Fixed type windows with a non-insulated aluminum frame, clear single tempered
glazing, louver inserts, and no interior or exterior shading devices. The windows
are located throughout the building.

4. Fixed horizontal skylights with clear single glazing.

The following specific window problem spots and typical installations were identified:

Township of Livingston — Township Garage SWA, Inc. - Local Government Energy Audit Report Page 24/59



Typical window instllatilons and examples of damaged frames sills and cracked glazing.
In light of the exterior wall conditions mentioned above SWA has the following
recommendation;

1. Install/ repair pan or strip flashing and drip edge detail at window sill.
2. Replace all original/ single glazed windows with a low-E, double glazed type.
3. Replace/ add/ maintain caulk around window frames and sills.

4. Maintain and inspect all exterior windows with a focus on the condition of the
frames, properly operating hardware, airtight seal and window sill.

2341 Rear Garage Building
The main garage building contains two windows of the same typical window type
1. Fixed type windows with a non-insulated aluminum frame, clear double glazing
and no interior or exterior shading devices. The windows are located on either

side of the building.

The following typical installations were identified:

i, *
Typical window installations at the rear garage building.
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In light of the exterior wall conditions mentioned above SWA has the following
recommendation:

1. Maintain and inspect all exterior windows with a focus on the condition of the
frames, properly operating hardware, airtight seal and window sill.

2.3.5 Exterior Doors
2.3.5.1 Main Garage Building

The building contains several different types of exterior doors..

1. Overhead aluminum type exterior door with glass panels. They are located on
either side of the building and were recently installed.

2. Solid metal type exterior door with glass panels. They are located on either side
of the building and were recently installed.

All exterior doors, thresholds, related flashing, caulking and weather-stripping were
inspected. Based on signs of moisture, air-leakage and other energy compromising
issues, overall the doors were found/ reported to be in acceptable/ age appropriate
condition with only a few signs of uncontrolled moisture, air-leakage and/ or other
energy-compromising issues.

The following typical installations were identified:

Typical door installations and some signs of water damaged overhead door frames

In light of the exterior wall conditions mentioned above SWA has the following
recommendation;

1. Maintain and inspect all doors with a focus on the condition of the weather-
stripping, door frame, air tight seal and signs of water damage and infiltration.

2.3.5.2 Rear Garage Building
The building contains several different types of exterior doors..

1. Overhead aluminum type exterior door with glass panels. They are located on
either side of the building and were recently installed.
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